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The monograph presents the results of fundamental and applied research aimed
at creating fundamentally new methods of tomato concentration in order to improve
the quality and safety indicators of the finished product. The monograph can be useful
for practitioners and scientists. The presented materials can be used in the educational
process of The Bachelor's and Master's programs when studying the courses “nutrition
technology”, “nutrition”, “processes and apparatuses of food and microbiological
production”, “quality and safety of food products”. The research results will be useful
for scientists who conduct research in Master's, postgraduate and doctoral programs.
The monograph is published in three languages — Chinese, English and Ukrainian.
Editions are identical.

»

Y MoHorpadii HaBeaeHO pe3yabTaTh (PyHIAMEHTAIbHUX Ta MPUKIATHUX T0-
CITiIKeHb HATIPABJICHUX Ha CTBOPEHHS TTPUHIIUTIOBO HOBUX MPUOMIB KOHIICHTPY-
BaHHSI TOMATIB 3 METOIO MiJABULLIEHHS MOKAa3HUKIB SIKOCTi Ta 6€3MeYHOCTi TOTOBOTO
nponykty. MoHorpadist Moxe OyTr KopucHa i (axiBLliB MPaKTUKiB Ta HAYKOBLIiB.
BuknaneHi marepiaqu MOXJIMBO BUKOPMCTOBYBAaTM B y4OOBOMY MpOLECi 3a Mpo-
rpamaMu «bakanaBp», «MaricTp» Nnpu BUBYaHHI KypciB « TeXHOJIOTisl XapuyBaHHSsI»,
«Hytpuuionorisi», «[Ipouecu Ta anapatu Xap4yoBUX Ta MiKpoOOiOJOTiYHMX BUPOO-
HUUTB», «SIKiCTb Ta 0E3MEYHICTh XapuOBUX MPOIYKTiB». Pe3ysbraTtu nociinxkeHp Oy-
IIyTh KOPUCHI HAYKOBLISIM, SIKi TPOBOASTD AOCIIIKEHHSI y MaricTpatypi, acmipaHtypi
Ta TOKTOpaHTypi. MoHorpadis BK1aneHa Tpboma MoBaMu — KuTaiicbkolo, AHTITii-
CbKOI0 Ta YKpaiHChKOW0. BuaaHHs ineHTUYHi.
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BANTTRN TIETTESE, TREE N

Latin: Edimus ut vivamus, non vivimus ut edamus.
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BHHHRAY NREEY
s M HFE%ES, mg 100g
Torch Jubilee Jinanfenhong | Ruixingdabao
iR AN Bt B K F
T 4.38+0.670 | 0.51£0.130 | 0.49+0.120 5.48%0.660
B-iH%E b &R 0.14£0.020 | 0.10£0.050 | 0.11%0.057 0.15+0.024
EHE MR 0.03+0.004 | 1.21£0.080 | 1.24%0.090 0.02+0.007
VA N 0.18+0.070 | 0.43+0.030 | 0.44+0.050 0.19+0.060
G A 134£0.160 | 3.85£0.620 | 3.89%0.710 1.310.150
REAFILE 0.2240.010 | 0.89+0.620 | 0.25+0.040 0.87+0.680
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5T, DU BIREL S S0 B JE AR E (331, AN AT LATH B AE AR I 37 2%
PR R R AR T R E AR BN i
R T MR AERFEE K (1) « AFEER D (Z4F min)
Z (CY , HARKME THILAE Ea (cal/mol) . HHHEERILE 2.7
~28.

W SErE SO RSE CEHE PERHHEER (0 A (B )
HIRRER, JEALREZET: BEa=2157, 4cal/mol; Z=62.5C
% 27

EEEARDRE BT PRHER@MNEP)
ETI/IO H‘J‘B‘J%%ﬁﬁ (K) %ﬁE

IO, C i, K*104, ¢l IR, C 1, K*104, ¢!
60 15.15 100 40.40
70 17.85 120 109.67
80 23.50 125 143.94

IRAEIRAF I EE, BETHR60C (FE 60°CAE120°CHITERE D |
R AR E R 7.24 £, ERMIRK. CREAWINREE
HARFH LRI Z, ZIRECRIES R A SRR
BEAC 10 AR MRS ('C) [My7a /s nid =, X fEkA1Re
EUESESERT R T HA R BA RW S I AF e N giie, 2451 5%
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3R AL S 2 ) DA S K B B RAA S B IR B R BRI AW
MIAFETEER B (FE SR MBS EEAR Rk
PHERD B2 .

S F A ARE R E S K AERE, AL 27 =00

BAVEDO EARAR IR F L, 0t A T 4 2 ol i ) 2E
=L

HPEHIRIT, BT, R e] REBAT B,

RERA G, KEY N RNBA S ENNREAR, MH2RRK
BRIAHILAR P IR AZ 45 R B, AT TR FC R C PR B B 3K

Tt ] ity AN B E o B A RE e LA IR R N (KB F) AR
BIBETE (Ba) WRIE T SRATURAE T il i BB AR B2 A B, AR
i1, A EDAAREE, FERlE & BRREIY NRESY, 5%
WEEME. A NEVUT IR T HIAO RS R T, Gl
A R R R A B (R ST R

B TXTBARE R
FEARAR T AL S R 2B P R R, B, R R AT AR
YREYEMIL, KA . TRRIR RIS BN fgi
et S COR A RADCBAL 1R RS PR bS, PG T
FRANEDE, T HRI R RARCRE SR,
ERFE DA R HIRT S R R, Fih&A ZRRAY R
2eY, FERENEMLR Rk 68%) , MR (X 55%)

40

[Fif, I MREERD, HEMY PREER 2%.

WHFE T ANE N7 SO B 8 PRAM. HER (a)
(B ARG . B TA R K 2.8,

N T RESTSERS, KPR IS 7 A CE AN R T 2% R 2 BRI ) R
BATIARALHE, H5ARE AP R AT L, 2 FR ] R J920min.

* 28
AL B T AR B A WABERITN, %IerEih

T2k K PEPiK MeRERH | E

S B

| HE | BT | -l v-8 | EHT) () | (B) | B

AR Eh | EhFEHED @,

e (), 28.4 39.2 | 344 | 30.1| 27.7| 33.0| 51.6| 23.8| 6
=20 min )

ZEIRRE(=T5C, 1.7 1.9 1.3 1.2 09| 10| 62.3| 19.7| 3
=10 min )

IR RE=85C, 4.2 5.4 48 | 37| 33| 39 | 743| 29.7] 9
= 15min)

FRIRRE 36.8 | 41.2 | 38.7 | 32.4| 28.7| 349 | 89.1| 349| 11
(t=100°C,
=20 min )

VE: *-HE4E Tomakolor , AR & J5 A4 L b 2648 %1 FE 5 00 46 2 BE i il 4y

HREHY, BMOREEVHEENIUIE RS RACH B
T MR D RANMZRER AL 73] 939.2%M164.6% » 7
BB T (7 %=75C, =10min) , (EESWIIGRL
Hfgm, RN, BEE T RABEE A SE . (R T, 2
BN EAERLT, BURUN09- 1.9% , HHERZE AW A FF
- F1562.3%.
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£ =100C, =20 min f, SK#I% b RMIF SRR TN, 75
5l 941.2%51189.1%.

ROZFE I, 8. $EfEERAKHE RIS,
RIVENT B RFRMBIRGE S RN, TR R AR 2 I A, 3
SRS N RHCH SRR — oSS . L, FEAS IR T
AR, RYIRAHRRER, N412%: v-IA% N REFRMEAE bR
HERAEER (28.7%) .

2R R 7 KRR A W R A S, ToiR o R 2 2 Bk i T
. B, fERGHAEIMAE A, HEER (o) WBINETM S
7 (P MHR2 15, ELL AR AR, X R FR AR 22 I
3 1o

HHUEFRATTAT AR R A58, ERTEE . UCIRSE T Z0m N, Mg
e TR o

PTaRAT ) (2 8 Bl e 45 R S A B A (0 A A 5%

TERGIR E TR IO BL T, WS B H e W ) doe N AL (XA S F
BRIBAEH HIBERL, ErmEREERNELT, BRE-
SRR MO MBI . AR, FAKOBiEAE
TR T R DARR L, i T3 N R BSA B Bt th Bk
BURE @, FEEREOAAN E B ER M SR BRI G EaR,
A - It B 2 AN B 2 3R -1 77 B B AR A R JER ]

BRIk, bt 2 SV RBIR B B AR L T BT . 2R,
TR T LA 1) 52 B K

42

NI R 5 B B X VA A 5 At et RO A SO L B AR Bt DA
Bt Frr i R AE MBI, o347 T 3RS N R4
B B R R

TESCHRA, X FHBAMERR 2SS bR IR R 7 A /K
% [35,56]

REAEE N RAEMR A0 B B 2 B i (¥ A 5 Pt A7 B SRS
EREY), £ 28 AN T L b 2R % b RBURKI LI EE R AT
SAUESE T SRR SRS R AE T %R

AR TR 30 4 R T R B 2 R PEARRE T AN
TR RARREER. RHE N RBEYIEZNYE apo-. seco-
A nor- K MR, REATELWNEFNIEN .

KR D FER BRI E I RS e s %,
SRR, LAR B EATRBER S T S MR AEE . £
W5 (K GE R RFIE S JL % R M R [SS] 5 ARSI N IR
SN

BHEALE NRTEYILEM B, o7 rh IS B RAE
o, HR IR RN SR MR SO BRI KA 3, S BUIERES .

BT 2.9 s B, DA AR M ERE
Wi E RS AL (T3 EAM R RS, FRATTAT LAZS &
W, WALLEN ARSI ST R . T AN LL R AE A T AR Y
WA F B G, FR LSRR

®29
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SR EL B AR AR DR (i) SR SO R

e RS TP HE W Wik KB, nm

b 0 X 3 275 285 296

T F ik 5 331 348 367
S 7 378 400 425
WHAEfLEA 9 416 440 470
FTEA R 11 446 472 505
Y-S bR a5y 2 11 431 462 495
B-I% bR 11 425 451 483

T A=A 120 mg/ 100g SRR A, XS5 7RSS
IR HEA b, Bl R T S YIRS o) RS A 4 3R
RFE: CssHnOsNMg - 42 () 5 CssHroONaMg - M4 (B)

MRER T EHRERABA L, FERAERHY FERd, —
AIHERE R G I S AT AR X e 2 SE R R AE LA A
RO, T AR A B B R R .

M 28 WTLARH, Fait R T SR G R s AR E

ARAEEATHRE T 45 AN — e RL M, HHERRAE # M
FARFEIVEF TR SR, 10T LA I BRSO % o B R A K
Y GE 2.10) .

- 23 ZR BB 7 0 AN 5 B ) A2 G 0 o it 6 P-4 3 Rt 6 P 2 R
R, BAESERE LA RERR, WERST RN ZES &
SRR 2 A i A G N R ER

* 210
SRR G HEARRE

=22 s B KB, nm
252 (o)

660.0 (I KD | 612.5| 572.5| 527.5| 497.5| 427.5 | 410.0

44

23R 2,10

EERD WS 1 B KB, nm
MEEE ()
M P 642.5 592.5| 567.5| 547.5| 502.5| 452.5| 430.0

T T HACFERT4 3R (o) A1 (B) BEIRIAISEI, S55RRH, 1E
B IRAE T MR AR 60 CIY, AR C LT ah . B IR
THiE AR F I (R RE A, 2R LF- e SR CRXE T3 Al i)
U B RIA80%) o TN IR LS 2k AR IV B A R

F 211
BB A SRR KR ABEAR R0
FH & & (mg/ 100 g)
5 2 0 T 2K RS 3% BB LR | w g
(o) B () B () B
TAbEE (=) | 43.12 | 25.84 | 1.54 B B B 0.0
Tii#A t=60°C
. 3245 | 24.03 9.82 1.07 0.96 _ 3.5
, =10 min.
JH Q&
}I—{MFSSC 22.12 | 21.04 | 20.03 | 3.87 1.86 0.93 7.0
, 7= 15 min.
b= - C
Fril ¢ 100. 9.38 12.48 | 31.10 | 10.19 | 3.49 3.02 12.5
, =20 min

7 *-iRHE Tomacolor 28, AXI& %I i

2R R MR eI E B A . (EANER IR, BEE
ZRERAHNSA, () -RAIRCWH @) BB, B) -F
Al sz (B) BB, EXTrH, Sein s R i 2
R (o) FEAREN, BOYRMEAE TR AR BOA AR BT BL B
SFLRBEHSRER (W .
PRt ex AR IR AL K4, AR R LU BRI 22/ BRI

45




LINARI0 TR, CaMERHER (o) mEAMUETERES, A
BOBHL T %08 (o) F5, THILTER TR (a) .

I J5E B T vt R AT PR T ) S AN 5 2 R R A AR B P e
WHIEREAT %, T A5 iR L ARt B A

it R 2 2 M B B I 2R R X AR 3R 55 A i I € ) AR A e 4
8 RWEATR R B TR PR I AT B TR

AT Tt ] P CL BT AN DU P T 26 S 3 A8 R 2
RN . fERARIER) 2 Ay Faik R AR, BT 2RPIR,
SRAESMEERAL

AN T R Rt Al S B TR BRAR 2R ] R B2 31 T — LR T
NGHRSRIEN14,64], MBATIRH, SR B A et IR b S
MR, WRER. M=, £ILRFMEAMLEY SR OaRNE
B BLRCGRPIERN, TEROEE. AR (OMF) . 2Bk,
[HESE =Ly

ISR TG LA D A B SR PRI SRS, R

BH B RE CRGAIBAsRE, I BASRHTE BR e =1

ENEERE, ERANRIRGEILRE T, ARG IR B b
THREE MRS 5N IER .

FERSCEERE S, Fndh TR 2R S IR R E SRR
PLRAS FMEZAVE IR R AT 5%, IR T LI e ae iy (R H
. AR RERBERRRE) MR R .

1 TR A 03 TR — N R IOREE, R TS AR A

46

(IAEAE, BULTERGEIE AR b, e IFE R P IR AR R, AR
TS PR B AR b S A T2 R, 02 e I s 2 FEE A
J¥.

AT RARPE SRR, BN A R L, IR 4h
R, BATHAT T — TN T 26 At e b i P R 4y 8 B 0 2 I SR

Y 7 I B B E R BB e, FRAE60~125°C (1 I 8 3 1l P
. REAGVR R HIR P FMK AT ERE T L. R
Tomacolor % B [ bRHE VAR TIIFE . $-FI G0 B EAT 313 43047
SRIEARYE BT R W8 DM Z, RAER AL A IAE T A IR &
A, KR T B R (AR . R 2.12 S T SREET AC
FITHELEE R

*212
RBE TR SR ORE (ROALEWRR) B2

R, C | DAH, A%, B NTEREE, C | DE, AKME,
60 725 100 225
70 590 120 108
80 385 125 81
Z=41C

XSGR TR, iR AR L L R B A
B e CPEIN1T L2 65) o BRIk, SR i SR 5 AR
LA P2 2 F A A 24 3 it P €0 ) B B2 2 B 7

RV AW R ek 55 R oAb & 0 T B A 3 R AR 2 35
BB EARFE AN RARA . TSR RIX — 7 R 4 7595 AT DL T AE R 4
A AR TR T IR ANSIR AR, B X R At o R AN
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R L 2Rz Amps .

BAREIB AL 25
e BN NZORIRAR Bk A, =2 — DR —E R
LA PR
FAHAA W R L 0 BERSR AR R L TR TR
FEAERIIR—HE . APLR. K e R ——SEbs LI AR H A Ry
PEo Z e IR R RS Y AL A M SR I o

T A A L e R 80T 42 AN i 2 2H

BASRAERL, RSN 0.2-800 oK, RO O . ikt fe
REE R, BAE T R .

FAHEIEE —AMRHE R T R RR K, KB T RS R

VER VR AL BR800 & KR 7y, AE SRR G e it
M, AW T 2R Wik 2.9% MR R &R
BT 16.4%.

POERRIAE, ARG (i DA rin i i
Ko FRGTWRAERITIRERE) B VAR S AR T
e s e, X2 B R RS . SR TR P RS E
SROKTERTANAM AL B /KA, 31X 3R bR IS ik 55 5k i oL A 2
FUBR IR . FEIRGE A Ah 25 rh PR AR I 2 U E AR K
X AR S B A R KR

ZRRY, BEEWR RGN, RAUKSEE . Fik, 4

48

JRE A IREY), SiEK, BN TR RIRE . IXEAiE TR AR
BB R A BN Z0E . i TR E A v SR e w] v SR
J2 B A BRI A T 5 2 S AR

A IEAE G RS R AP 5 BN, BRea Ak . I,
SRR ISR 1 AR L, A SRVFHIRAE R T 30%.

FEWR G RE T, R R S8

-V ST X A 1 LR > 5

FHL I3 BOBURLAE 26 32 i ik, S 20

N TSRS GRS &, WE T3 h A TR 4 5
. ZARRTIE S ZRGPERAE IR A TSR A
DA RAAL, SO RIEER A T HoR s T e 2F
R, R, EAR

WAL it M 2 S PR & BT FL 45 R AR 213,

%213
BB AL R ZE 0 R BRI MR
7w b AR AR, %
FM B EE% Ay, % (UEERMED R E T
BAR | RBWE | a4%%
R ] b AR ) A R
Lichun [N ¥ 1.49 20.1 22.6 27.8
Jinanfenhong 131 18.0 22.9 24.4
iR g
Ruixingdabao 1.58 232 20.7 25.6
B K=E
1 T 22 L ) i ol
Lagidny 1.25 24.1 23.8 26.5
Torch 1.57 17.9 20.5 28.7
Flora 1.34 18.4 21.9 27.3

49




TERSEVEVIT R, e T e B (R B 4, Horh 243
TR R B R Ak 2 R R R e I 2

WA RARW, X THURISGR I ff i, AR & B ER A
T TR R R 15.8% ~24.1% Z AR, SRR YR & K EE
20.5%~24.3% 2 [8) o 2] 4k 3R XA & 2R KV T Bk A5 25 0 L EE
TR, RYE ISR - M . AP 4EE A& B AP B A
HEM 22.7%2428.7%.

SRR, BRI S R SEAMT R DIA G &
XS F AL A 5T, A5 LA RSO A i P BAT 2R 4. AR
AR RS E IR AL R TR M ROK AR
IX 5 A A AN A IR I 4 A — B

I TR LG A AP AR KI5, BT T R4 T
AR L2 AR R . B FLAE R WK 2.14.

3 A DA X RG S A A IR K1384.5 i o

WHRE IR, AT WBOREEER20% A0, &bl i 2
TR L SURIIE N, X FT AR R A /K 20 L 4 Ak T oR 2
&, PR RIBBIE TR

BAREI AR IR RN T EER
FEFAMIIE RGO RE T, 33 P87 7t P UKL (8 /N R SE BN
. AR 70 BB S T R KR AR, HE T R 8 TR A 7
it O R
WIEFC T AR 2 T idons 6 i o BAL R Romi, - DL Rl AN ok
T BORE S H AL VERERISEMR . SR A.Diakonova #2 H[¥177%
DN FE AL AR 70 B R, 1207 RTE B B A A e

HEERIE 2.15,

% 214
Z Al R

e i) IR T (144 %) 5B R B ARG R

20°C 80°C

Fom-BRERNRA, 5% 1.1 1.03
Five, 12% 2.5 1.57
FHe, 14% 11.0 6.5
EH¥E, 19.3% 28.0 14.5
T, 24.7% 145 58.7
FhidE, 29.6% 423 148.5

AT LR 10 i P2 i e PR L R ke L e R A )
BEAE TSR LRGN, KGRI, ARG xR, X R
P RE A B SRR K B BT 8. DI, 45 50829.6%
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%215
S EERT FAR A R
AR o B K
JLEA, mm S PVBORL 5 A VE YR U = % HE Sl
15- 150 ek 150-300 ik >300 ek
1.5 93.6 2.7 3.7 1,059
0.75 96.9 1.2 1.9 1,055
0.5 97.7 1.5 1.2 1,056
1.5 F10.4 98.4 0.9 0.6 1,061
WRAREA, BEE 02K AP & I, A4 2R A X R R s

AR
FEFLAEN 1.5~0.5 mm 77~ LIS LRy, AHRD R 4R AL
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BEAN1002 1o PRIbL, 2 S A N AT ) 2 AL vt HL AR 2 Hiik
EERTE S AR

BEE A RS AR B, A S\ B A RE BE G I, AR
K, X2 FECRTT BRI X AT BE 7 xR Gt
FE KO 28R Y RHEAT 1 — R B SLER 0T 7T -

NI FCI AR BT R S 25 ik, Bt IRIE 1 A SR A AR
FSH . 17 B BRI T DU N T2 B EnA. i
KPR FATBLI 70 B WA IR -

WIS BT R INR . R A OEAN AR = &SN
A= iR AT 777k BB AL TR AR g i AR AT Ml
BHCR BN B SCVPR R AYE 20 P B 7 o 2 AE T fE A2 L 3 RE
KT NS WINBE, 22 EAAH — MR S AE R
FEI PRI Lo AN ER 0 78 20 3 o B A TE N AL 2 AR T
PRI A A o I ARSI P I _E A3, WS AR TR
T RRALL . %R S B AP, WX R 2 i AT el
o Ferp A AR IR . AR R AL o R DRAT IR 18] ph MR AT 1)
AR H R

AR A RCEME, DR EAEAS . AR E AR RS
77 AR LR AR A i EEHEAT IR Y, Jld s AR S

FERI R 26 R  REAS RV BIF IR 2 1A % A SR i AT 28 R AL B . B
IS8 ouF 3, MREG R EORE,  DAIDE Hrp i B A S R (R
FEASTAREE) .
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R 216 45 T WU R S UL AR K 70 2R AR (R SRR -

% 216
BRI BUREN K 2 28 RO R e
BRI REBRHLNER | ARESST AR TR S E, %8
i i 2 £ /s 30 | 45 | 60 | 75
SEE 1. BWAEAIE TR &8N 5.8%
1 1.5 72 8.0 12.8 214
2 1.5 #10.75 72 8.6 13.6 23.6
2 1.0 F10.5 8.2 10.2 16.2 27.2
1 2. BAKFIETHREEN 6.7%
2 1.5 #10.75 8.8 11.0 13.8 17.2
3 1.5; 0.75 F10.75 8.8 112 14.4 18.8
4 1.5; 0.75; 0.75 #10.75 8.8 12.0 14.8 20.2
3 1.5; 0.75 #10.5 9.0 12.5 20.0 31.0

FER— R, [ — MR SB[ 57 43 ELAR ) L Bk
RS . TE—LEAR pRr, (R TR AR A

W SLH fRs, MELEA LS mm (05§ 0B A A R
W75 min A T4 5 8 921.4%. MR K AR S, R
VEPERR 70 AN [F) 3 O 7y, 8 AE A () 4 i 1) Y 48 48 B AR AN i
0.5 mm [R5 734G, [l A B N5.8%.

1E802 0, WIUETHI & s, BARPUR . LB
FEAFAF IR, AEARTE R TR P T80 1 13.8%.

T IR IR 3 7 R T A [P 190 5 G ZH s o b 5 B 10 184 i 2 [1a) 4
TEAEM R ARISEE . 62 SRAI2 i 3 5 R4 R 0, 7EM
FIIHFLEAR T, PR AT AT 25 S 7E A 7] (17K 73 28 R T Y
Sy B 1.6% 3 fif .

AR FURI S R SUAE T AR 7 AR I FAAE RIS [R],  AATT BRI REAE,
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AirE T 2R, b JEORE e A s R #A S 2) A 4 K

N EIE A B AR AR R L

TR — AN AR R, BRI AE F R I A AR )
AN, BRI H AL 2 S5 B SRR I T 2 R

SOOI T,  FIREEREH, BAK GG RIINE
EYIEERE: PR, AR, KRR, R, EE

LM R AR S, JRSIRAUR. R E A&
ditr, RAREMRKEET .

EIRBEFCER, IRAEROREASIATYIE NI, R IR,
{HANTT BEREARTR AR PRGS040 o 1 o B . IX—
S I TR FORE TR R 5 DR 3R 0 RV I SR AR HORT 2 it
AR TERE RO FE I 2258 1 Refil e

T B B S ER B TR W FUA [F) S SR BURL £ B P A Al A 1
FXTREEE o B FON GONRIAERES T I Ak 5, ERFEIRE T, H#5)
Mge4 iy B AR CRIY) AAE S 114,

VAR S BN 6% NE] 30%0, 20°CHF, XKERFEM CR
D 78R R N6.19 £, 75 CRIAEIN2.2 £,

AT RIS BI30%F, ARG 4 A n T
384.55 {5 41139.03 f%. 7E20°C FI75CHAF T, BIEEE 4> /) B 2 iF 3
PORURE o5 P B 10% ) 5B 1 40 50K B2 43 ] [ 1K 88.23% Al

87.15%.

54

PARAS A RAEIRATRT LA 4518, &0 R RUBURL I A7 4E 3 B
AP A N ARG A kR R R A TR, B A R 46 T
PRER> (BERTH) 70 B38 l fA AR T LARE G RELRORY £ 5 26 T L
MIUTRE, IR BRI G 7 0™ i R GEAE AL ™ 2R AF T ARG RGP I 25
P E P RGO RE

WA BT T T 815 2 A UL MIBUAR B4 70 B8 1 9 R AR AR R R S
MR Ak, BATAHE, AR BEIRGERAE D (9% .

TR 73 1 I ARV T A 28 T 5 9 80% S s TR 4V
AR P (S i T I HE 20% A AR ARG P o E— R A 55 25 7 M B
7173 125 B SR PRI 5 2 SRAT IR 248 7 A ] i ) — T i

55



T Z A5 7 R A Bt d A = BoR
B K PR EE B OR AT 7800 ) B SRR IR . 2R PR o A 7 R A 7
il A I EEUEST . MBI FU S KRR, N 1 g IX A ),
A WETT R — T MBI TTE . WAHRREEZH Wi S R
B R ARAT TS P I RPIRES S 2L

6 Fih AL BT ¥ER 4 Gt R R

NS T ZT7 %, WEFC T B TilAb 3 0t 2 56 8 B i R 0 o

T AP S 7 B AR I SR B AN LB ESH, S
5 IR A LA B A it Tl o B A A P P 5 6 A AN VA P A 5 2 e
TRIIRP

WEFL T DUBIN LR A 7%, AR A= i A = BRI
s IR ik (D) xR

TR SR BOGR B RRE SEATIEBE AL R
FhFor s, JRHTHIE OF FEA NS mm) o BB EETS=S5C
R Pk R AR, SRRAESEENL (#1£3.0; 1.5; 04mm) L
IR o

T2 SENURAL ORI RR B A e KRB AR ER L
WREETSE 1C, KA F AR o8, SRR, RIS UL L (O
FHEAS N8 #0.4 mm) .

T3 WE Ve YIS TEBRA G B R I T i 2 e, A
BRPLEBHATEAR. ORALERN 3.0 81 1L5mm) , FHAPAAES

56

WSy CRIT-IERD MMk CRITEE) .

T4 RO B B AT U R, AEE RSt
IEE8SE3C, FEHEAKE LA iin (R, FEBHHL AR KR
AR (RiFLEA2S.0: 3.5; 1.8 1.5mm), ZAJERUM (204 mm) .

TS5 HUBALUCR I B MR 5 U K08, A AEAR25 ~ 30 mm
(f/hP, TESSE3CIIRIE &M, TEHFI & Lo A T RIS,
RIEHEBENL B (RfLEAR 0 815 A0S mm) .

RGN & TVERIAE, FARERHERE 3.1,

% 31
ZE LRI B T & 7 vk
~ UK
Ei=2y
Nel No Ne 3 Ne 4
. y y Ne 5
72 2 JRIE | MMk | JEE | Bk
AT VAP [ A
s 5.4 5.4 5.4 5.4 5.4 5.5 5.4
RS %
RAFESSL % 18.0 16.7 11.9 20.8 6.2 439 | 164
AN ) o
e 0.79 0.73 | 0.64 0.86 0.7 14 | 075
EIS%
HHERCRE
" 12.4 14. 13.1 12. 14. 124 | 14.
5% X 10 7 8 3 3
pH1E 421 43 427 | 429 | 427 | 429 | 423
Tomacolor Fith 26.0 27.0 34.0 30.4 30.0 42.0 | 29.0
KHS/IS 6.8 7.4 8.4 6.2 7.7 4.0 7.2
& Bostwick
cm/30¢ [ FA 156 45

IS TSR IHT, A5 ARG AT 73 125 A A0V B 2 R AR
B SRR BT R
BT T AE P e T E S, DR A o 1

i
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N T ERIR Iy B AA AL 7y, RTINS, DA ORAB I 58 68% o T A BT EON 1%88 NE12%.

4 iR B B R SR S R 1) 99T TEHEKE LiEd & AT AR o B . SRR e,
RS T2 TR R 8 ek k. KIS, Wik . SR B AIEE B . AT R FARAE R R . T & E
Xl A U R A T AL R, R 78V, AR Fa i R st %83 mm KI5 F L AEEAER; 1.5 mm £1.8 mm #10.4 mm £

R 0.5 mm.

IR AT AR R SR iR IR B 75°C 2295 C Iy 3EAT 1), [aIBESC, MR A2t A, WFFC T BT S B AR 2> B . T SRR W3R

HE 18] 5~20min « BFREEEILE 3.2, 3.3.

* 32 %+ 33
v =] 9 =
SNBSS B B S R B RS SR 22 B AR BUR T SRR AR (n=3,P>0.95)
Al b R=WANp , %
R, C FEER ), min WA B, % RARRR R 5 %
75 5 W40 F] 47 g S, K
Jii it 15 - 150 #K] 150 - 300 K] 300 Bk UL L
75 10 M 45 # 53 B
75 15 M52 F 63 oo SR ELLL;
75 20 M52 %63 Go‘i Odyar 95.3 2.3 24
20 < h 42 5 49 Redeumer 95.8 1.7 2.5
80 10 M 4s F 53 958 |23 1.8
80 15 M 53 5] 64 I F AR i
80 20 M 54 5 65 Lichun fi%F - 95.0 3.0 2.0
g5 5 45 553 Jinanfenhong FrEgHIAL 96.0 3.0 2.9
35 10 M52 %64 Ruixingdabao i K5 94.9 2.7 2.5
85 15 M 57 % 68 SR 32 FRHIRFRSE R, RIAEH “Lagidny” it (95.9%)
85 20 M 57 % 68
90 5 M 47 F| 55 “Gospodar” il (95.8%) « “UFRAMLL” fFf (96.0%) « “HiE
90 10 M53 F 63
90 15 M 57 % 68 KE” W (94.9%) HISRGHF, KRN 15~ 150 HOK I BUR
90 20 M 58 % 69 ‘ ‘
95 5 M 47 %55 HERL. RN, XEEFRFMRBRTEE 300 FHOK ALk 1 50E
95 10 M 53 F| 63
95 15 M 57 % 68 &% (2.7~3.0%) o Kk, Zaii s Fs vz 72 nnd g A FRL
95 20 M 58 % 69

N - . TR B AL AR
IRIETFESE R (R 3.2) » WIRHR I (K70 B AE RIS 738 a s k.

B iR S rh O IR B IR N85°C o R, VB 7 B R N5 T %~
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FAHiLH 5 I EALE T T

AR > EE e A OB MR RS AR
RAEEMANREE, HFRE. P4, PagERAM. SEHES
BORGFAGE AR, B IERIE AT AAE T, AR T B
FATR ARG IREEIE N o TXA AN A iR R ANV P TR e A oy vl i
M XS SRE TR A T bk () 2 R P R A B A AR
RMTZ, i RS Tms, BERRAEL, RS A 5
WONRIERIRL. 3R 3.4 0 3.5 45 1 2 AU BONE il SR RS -

4k 35
T it f B

RS =2 Lagidny | Gospodar Jinanfenhong Lichun

GrEgk AL [IIES
Joi 5 5 B

R % 0.26 0.28 0.25 0.28
SRR, % 0.60 0.76 0.48 0.43
CEAF%ER, % 0.30 0.32 0.40 0.32
-AEMETE AR, % 5.6 5.5 5.9 5.4

* 34
BB S AL SH (0=3,P>0.95)
A
A e AR Lagidny | Gospodar | Jinanfenhong | Lichun
DidE g [ESS
A PE AR R % 5.5 5.4 6.1 5.8
SR RES S, % 4.8 4.7 3.041 2.78
PR, % 1.2 1.1 1.0 1.0
HEPERRE S, % 1.6 1.5 1.2 1.4
TR RS CRITERD , % | 045 0.41 0.6 0.53
HeERCIREN S, X102, % 18.2 22.0 37.8 20.9
pHIE 4.0 4.1 43 42
ANEEEAPRES S IS, % 0.1 0.1 0.1 0.1
% 35
FEHPEUSE (n=3,P>0.95)
Tt

SRR =2 Lagidny | Gospodar Jinanfenhong Lichun

GrEa kA [IESS

JR A
B % 58.2 56.7 69.3 66.9
-AEPERAA, % 1.78 1.74 2.05 1.99
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MK 3.3-3.5 MIBHFE R A, BRI & A T
IKEBE, ATV CRIBIG. AH4ER. Fer4ER) Rk
O ETIAL. FhE CRIAD) MEZES S B EF AT, A

58.2% (Lagidny fnfi) #169.3% (GFrfrelmf) .

B B RS ERAEFIESL
WEFT 1 LAt A SO 6 (0 28 T o) s FRORG SE o kA I A, i
P AN B R AR o 1% T 20 I A I A S Jo R AR A

5%~75%2 [8], TEIFEN10% . Z5RINFE 3.6 Fins.

% 36

MBI IR IR BB A= W R (n=3,P>0.95)
T VAR A £ A B % 20°C I} {9 AR Yot

5 1.002

15 1.5

25 2.8

35 7.0

45 18.1

55 30.2

65 49.3

75 65.4

R 374 T AR S R ARG R G I R R, BIXEAR
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A AE WA AL LERARTTRIT

* 37 FIAEE MMM LR, TR T —FE R G & i
A FIBTF R RN & B A5 S R (n=3,P>0.95) AT AT %, W 3.1 .
20 °C B [ AH X R B 75 C B R AE X R BE
RIRGE WA AL - RIk4E . SEME TR AN
EET BAish, | ELEGOE | Bk, ﬂ@ﬁﬁ%ﬁ AN
Ripsm | FTEEREGRR | ROMC mwsEGE 0T
B 30% RO o -
6% 6% ° v
R BR 1.1 423 1.03 143.2 B
T 2% ¥
He 111 10% 1.03 49.8 0.02 18.4
(ZE &) . ﬁzk .
L5 A M 1.002 6.2 1.002 2.2 (t=957C, 1: 20 min )
gE BRI, WRABR LT R A, K E N S5%1E N E 4| SRS |7
30%I00}, 3 AhER RS EER I 400 o 450 £ . BIEER > 0 B SR K & h 2 : v
X N R EATHRK | Rid &
HN10-12% , lim BORE AR 25 B AIR10- 12 % M 57%%] 68% n
N o B b I . X v | MR 2 |
Rk, 767 i P E BV ROR S L T, =l PR EEBE R BE 3G A, T ;
MR 2, (R ENEIER ML, 7 MR s v B 03.5-5.0 mm
¥
S He Rk B P A A7 A SR R AN 1 WE
IFTE3G I, M PR E AR 22 Rk, X&KL 1 (250.80°C . = 40 min) | B 0 15- 1.8 mm
TRARER 3 BEAT W AR o« WA 1 F2 30 AT 21 0T 35 41 T A 110 Joid 2= 93 - A 50% v
T ©0.4mm

F70%.
>i BE |<—I

Btk R RRBEORN, BokLA. R, HED
RIS 3 R AR LR A AP [ zwex - wx  |— wmmsas |

B 3.0 RAEEAHIMAE TETR
TRHER S IR TR AR R A O IFARISS CIVEE 15 7081, 2V)5
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ERHKE

K03 B IR 43k g 22 ] VAR P o B A 70%

SRS G, IR — R, SRR R . KRR A
159 SRR L7 B . BOBIESRIRTH,  TARLR BT B AR i
AL SR

I LB AR5 T2 FdkT. FELEsh b, 48t T
WRAFF AR AP RIEANR T2 R, BIERNLGEAR. . TEM
BT, B T AEP=IRGER A= R T2 5. W R i
SR TR BRI A R EA RN L

[FS, BFE 7B A b R S B SIRE LSRR R MRS A
AN, R E A% S 12% 2 8] 5 Rk 38 FivR.

* 38
BHPRAIEEE, %
B MILER, mm TR AR, %
5 M2 F3
7 M4 35
99 M6 %7

M T B S B AT UG, b B M2 B U B 95 mm
R

EIREE, FRARSRT RAYE REGRE R NTRLEA N
1.5 2 1.8 mm PPN TR, fHfLEAR 904 mm. JEEXMOEG R
A Sy, RAEER 61-65%, FIETEEARESECN 55%, =H
Ttk 5 T0% it AR VR 4 B SRA IR S BB A7) o

TEHEKE EIRAFRRAS RAA HOl F/KIOR RS, I HAE30CHRY
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£0.001-0.009 n/sec m? Y FEI N o VBAA S 70 FEOR P A R A6 21 ) V1 [ 14
IR ST HONT0%,  ME SHRE A AR

T SR A TR IR A R EAG),  RT DASRAS r] YA [ o 4y
HON15%2230%F RPIR A i i o

N T IRAFI0%I A, RERAGIRAR TS 7 SRR R AR & (FE R
TR I HON56%) 5 FMETERI RAAMER] . 1 b R
Wtk BRI, B AR BRI AT T2 B 2R RO R
FEgh,  BIRAAE A, bR,

WHEZT %, ISR 2R R AR AR e LA K . 38
AN RSO R E8SE3°C, LA I R R AR
TR RIS TEER IR, BRERIN TR 15 734t

Jed K IR A ANHEKE,  FEAR By Bg A ——sE 0 3, @
I E4%0.5- 0.7 mm [19/E 820 S JERSIENE, LA BERAAIR T, U8R,
EHRITRANE SRR E I TR, BRI ST
S5 BON5 0% 70%, B 4 R PSR E IR

WEoKay G, KRS R8s, N EARA50 mm. FHfLA
3.5 mm AN, AR 20 E R E R it P AN
DI, AT UL T a el SR

R E L P PR AL &G FLAE 29 1.8 mmAT 1.5 mm 571 AL
s T, NEERBUE TR (FLEN04Amm) , KPR
IEEIEAFR T, ARSI Ry . BISBIELG], IXPANS

FEETRA -
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T HESAR A i —— s (AT PR 0N
14%) » BMAIFHI TR NE ST, BERAETEHEERANZ RAR .,

Rt FOTAR BN T EfRIr SRR DI T 28R, R
PRSI T Z BRI EDR, AT ATk R R B T 15 (i

.

T AR S AR, P TAGEEE, XTI 1
WRBRAE RN AR & BRI E B OORAF,  IXEETEE R e

THENKITETIME, S5 T AR E RN .

VRART Tt i BT LR 1
TEAFMT, SRANE L 2 A IR At o

R NI

AERWA, ARG REAT RS A S5 ERT 2 B R AR S 5%, AR A

HIB RN 14%. B ERERR LR 3.9; 3.10.

232 3.10

LA e TE, %
RAFESE, %, AT 23.2
bz b Bifh, mg/cm3 0.05
pH{E 4.2
WYRBRESE, %, AZT U]
T AR 5% E U

% 39
EnE R E R
FEAT 14144 K Fe
AT AR BWSIRE, &RITFMBER, BHERE
Ik 32 S v TR, TR, TR,
Bith . B, B4
% 3.10
FEMEEUSEHTR
FEHF K1 48 R, %
AT VP A R B (O AR . % 14.1
W TR R B (T ERR) » % 1.4
SR B % 0.15
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MFR 39RIZE 310 thég BRI AR, RIS — 4R E R AR AR
bR, SOE BIRGEER A GRS 756 br g il BT A 22 450
FRLE R

[FE, AT, AT EATHHARAERT BRI, HSC=
PGSR SR TR, SRR T, FRA R
FARERF T AERE T E A AR R BR8N SEHRR

YRGS T B B G R T S 4

SR LG BRI B P g F a7,

FER ORI, S AR (il AR,
FERHST AL T3 CREHIIRON RBUZ XK (02-06) «

K 32 o 7 AARIEET BORBE FU A At B Al
it EIROGIET, SAMRCKAE (455, 477, S21nm) JEMTRTHE. 0T
RIS, TRV IR IR A RIS DRI, /3
B T BT AR ARLT R (446, 472, 505nm) A1 B9 h& (45
3, 484nm) MR EIE(S3].
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1.60 T—T- | N

140 1

120 ,/\‘ A\
e 1.00 U 1
@ 0.80 |
2 0.60 \ !
R 140 4 // "\\

020 \\ // AN

el e
0.0 S \\‘
0 4500 S00 SA00 600 630 00 GI0 626 669 T
WK, nm
& 3.2 BB RGBT A

WA SRR, TI08 PRORIEE, RGEAH bR
HAf A AR AR A W . RER SR I RAE
AN R L L (| P S O STl M5 TAR i (D) T
(I EATE B A S AE T 2R AN K B R (R RA A DTk

FEIEREEEO4S nAb A R AEL . 12T FE 9 (BSR4 K (a)
A (b) HIHIYIRIC (735079680 F1640 nm) [51].

X—HIRFATAAEMH R RGBT RAE. AREREEY
(RIS BRI = SR HE AR R B, OO AR IR
ARG, T EAAFE/ D B BB SR R B SRR IR € R
P, X AR

PRI, SR S RN IR AR A PR B i | o 2 e
RN E A R .

3.3 SRR 1AL SRR B R E A R R RO . 8
I 33 R 34 ezt tbrr, BATATLAAHE L R &g, A
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FRGEERBIE K™ S 7E420 nip AR ORISR 2 BEAIG,  SX3R1T B-#A%F 1~
AU ERIG HAERAZX U IR E. B TR RLL A A 1)
WAV R N AN i

6 - l——
|
12—t — 1
a 1 1|
S 6 s
X 08 | R
2 0.6 bt
R |
0.4 —
0' - —4 —_——— | —
0 T
400 425 430 475 500 523 S50 575 600 623 650 675 700

Wk, nm
B 3.3 G LZRAE @A HE) RRBOLE

PR RAERAF S, FEMAESREARFEE I NTHIL T,
S DR ENIR, R EHARM, AR AR 7E510-550
nm X3k, OGRS IN, 8 IR B ARG A ORI T i 223
Re ARG AIZIX OGBS FE AR IR A C R sl A I RFALE o

DA GRS AT — e U, i 33 TR, (RS
AR R KT T At R T P A A 5 5045 b 2k R P TR Ak 5 4
BRI R, DL BTGB RE SRR

FITARAS (KT ] 4 T R I (K SO 6 AR AT R 5 45 1
FEAEF T AR I ARt S R 5 T bR A AR ALE

— BT E, IRAGE AR 1 T bR —, PR
FAHITESBEHNEI R TS DREFKNA SRS, Jhss bR
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CRSZIRMEA. FlOk, 28th, JFRERIOR, IKIERRTE
AR RS AL Y, ARG AR SRS AN
XGRS, WA T A& CRIRIaIETE. #iE TR SR AR R
R OIS TR RIS LA K Al A 1A 2R

FEIX 7T, FAWE I Hunter =00 R4t  BRERAENG A IRAA A il
ARRGEER A I S H A

KA CELERTFT 1 8 Ak AR AT OGS RN It 24k
RHIE, AR FEIRRAE R o0 =4EAR R TR ORIES RAIEAT T8 hT.

I HICIE RGehEanve (RIHBHEDY) S8uhAete G& 3.11),
FA T LIS REE R, ERIUHN, Juil X Y. 2) i, Sefae
DXIRAIR ST D, IR IR AR (o

% 311
CIE F1 Hunter R4+ HT ] &R 1 £ 1)
B ERRFOBENEESE
Flivere e | CIE HbRik £ Hunter %%
(BRI X Y Z X y L a b a/b
HlEH | 164 | 144 | 3.8 | 242 | 1.85 | 154 | 7.02 | 2.38 | 2.95
127 | 11.3 | 6.2 | 2.16 1.66 | 104 | 5.87 | 5.27 1.11
/73 4H | 159 | 141 | 3.6 |2.36 | 177 | 150 | 6.98 | 239 | 2.92
12.0 | 10.8 | 6.0 1.94 1.54 | 97 5.81 | 538 1.08
776 MH | 154 | 13.8 | 3.4 | 1.87 | 143 | 142 | 6.94 | 2.41 | 2.89
11.3 10.5 | 5.8 1.40 1.09 | 89 572 1 549 | 1.04
fEfF 12 | 149 | 13.5 | 3.0 | 148 | 0.95 | 136 | 6.89 | 2.44 | 2.86
10.6 | 10.0 | 5.6 1.32 | 0.80 | 69 563 | 581 | 097
VE
1% BRI RAE AT, TR B P R B )
0.+ TSR B (7 i %
5B rp 3B A G R RS
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BRARA AN E L W A RN 3.4 PR
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80

JE, %JRaR T

=
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(REFAES 0
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|

R T S AR e s 2l N
AR,
B 34 RAFHLZ ) MELTZ Q) fHERE S,
RS R SR E R E .

EAREERE, EAEGERIENT, Bt (L) FTREERNE
FH, ATEIRTRARIILS £5.

TEERLE = 4E RS (L, (a), (b)) "FHHTHIRFF, HAhL RAEFE
mEE, (@) LB, (b)) A, DURIEE @)/ (b) -Ffif
FERTRrR, BAMSEENER. 40RRY: RAM L 2H & a8
¥, Hunter RAMIL SEFFC T 1%, TTRALGI7iEGI& M,
L ZHHK 1734%. A7 1EERIRPR (a) 20900 R R 1 1.85%AM14.1%, %
WG 2L SRR AT T

XTI A EERAG I BT, — MR R 2R (b)
DAL (A) /7 (b) , HHIMRYIFS RO SRR,

PR S, fibr (b) SEfr ERAH SR, KRYIFMEEM
AR I Ra S MR A AR L

FEAE LGRS, e s EEAE R 2 IR T, 4808 (b)
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TGN, RT3 Gl R R ke E LA
o PZARPREN ORI AR, RIS B& fahiE ,
TR ORI B AR AR R -

FEMBCHEARBITEIL T, B dErs (a) / (b) ALEELAFR3%, T
L Geahn—— L EFIRD13%, IXRIIESE ML, P gtk E
THHEBRZIRARA, SR E AL ORI B, FREO-AREM SRR,

I, SEGT AL, SRATHEORA P HOARGE T i itk E DG
FHILAEN RS AT AR X — AR RS A e,  RIAEFIE,
ARAEF I AR R AR E .

WRYE T 0 & R AR AR I A
WRIEFHARFE G AR A = kT o GEiRE) HrE IR Ess
bR 3.12 .

23R 3.12

e b It 4 IR 45 7% 0t 1] b
B g iR
K MEK, *10% g/ 100 g THIMR
- WA 168.92 56.38
. -FmaR 128.13 43.87
-B-iHEY M E 16.73 6.08
-a-iE MR 3.35 0.39
SEHAE MR 5.97 0.81
-y-iE b E 1.70 0.24
- SR ERERE, *10° g/dm? 12.0 22.0

#3012
EhE g ETE
RN I B RAE T n il
BHEAR G
AL T A R L % 14.2 30.0
e R E (TR » % 14 13
pH1H 4.2 43
AUMPIR =SB, % 0.15 0.25
RAFREDE, % 23.2
P FE R 4«
-RTFMBRSE, mg/em? 0.05 0.09
-fR¥% Tomacolor ¥ 7%, KI5 Z1-%1 % 27.0 41.0
HR 4 Bostvik 25 B K%, cm/30 s 7.6 8.0
PURIMER, *103 ¢/ 100 g TH)i 22.7 14.1
REREAY 292.13 68.4
CEME PR+ ER), *10° ¢/ 100 g TR
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X A S A ERHEAH [F) SR A1 T 4 At 2T L2 1
IRAFFR ] i T EAEARI USR], AR A AR 1] LLORER
FREPNEIERSY, TR IERG B DA T AT R AR, TERAIER
IR SRS o

[FRT, B MBRATIIR R R T 41.1%, KRR T SR+
ARG T 243 %,

KL MRIERERIFE AR . MR N RE5Y
TECEIT TR, SRR i 2R DRI B AL g™
ORGSR =3 £, JF HAAMURII R, Rl B A Ws B -
A MRV 2.8 1, BALL RN IR M 3 2R b
RHIRAFH 2.9 fif

R4 T2 RS TP BRI PR P REPEROR, SR e 1) AR i B 22,0
mg/dm?.

AT EREEEY). VNG S R 2 S AR T Rt
PRI . #ETomakolor 2 & FX AR VAN E FIBEEFabriEAT X LE
IR, B L 2 IR A B A R RO —— S5 R T2
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il AT A RAR L, AR IR R LS £

TEBAA IR, DLRAEIC O R, Bt T R B i
SRR RIERE . IR (O O SH PRI AR TR
A2, REEYHEFAE, FARAEAARIEIL T BT EM,
flirett AR D, AITTHREE 1 SRS (. PRI, S (OMF)
AR 5 BUR AT i T B B R —

T AR & EA R, ARG HURAH B EFRT, i)
L ARG R (OMF)

H T IRAE AR L A URR I T 0 B0 N, R A At
A TG T IERE (OME) FISONAFRIIREL . A T R R a bRt AT UL
ST, BEAT T RIS, PR R SRRV 500 SER N B, SRS
F01815-20-30/100 CKE, FEANZERIFGEPMEFI2 DN DTS

ANHBHMT—IR. SRINFR 3.13 P,

%313
WRAETE AL R SHOL R R 3R
. X it A R
FRAR I & 7 et H FA T
4e4E2 C, mg/100g 3 21.7 11.0
6 20.8 10.5
9 19.6 8.9
12 18.7 7.9
BEEREAY, *103 ¢/ 100 g 3 292.13 67.65
THR & = 6 286.45 64.50
9 280.87 58.14
12 274.56 51.88
AR FEK, *10° g/ 100 g TR 3 165.32 51.30
6 162.46 4781
9 159.06 41.82
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a3k 313

N e
SRR 4T e, A LR L.
B g AR
12 156.16 37.84
L 3 127.00 40.80
- BIAER 6 12431 37.19
9 122.17 35.75
12 120.64 33.21
-B-HHE M E 3 16.40 5.87
6 16.00 4.96
9 15.45 4.05
12 14.75 3.13
OMF, mg/dm’ 3 14.0 28.00
6 16.0 33.00
9 19.5 38.00
12 24.0 50.00
R4 Tomacolor ¥ & MBI, XI5 4M4%1 3 29.0 43.0
B 6 32.0 47.0
9 35.0 53.0
12 38.0 57.0

MELBARTTUAE RG-SR, 2R AR
PRI, RIE, ZEICRUL R, TR R T AR, M
A EN B2 RS, RS T RE6%, e i3RI
i, TESARIIESEAR T, i dRhR 924%.

XS NRAVBIATERAT TR T, SRR, KA L2
(AR, KL N RIENS %, B ZEN%, B
FNN%, MRAF LEAEFRF MG, I S ROBRES 5N
26%. 18%M146%. TR IMERAEN G AR AR 7355 918 3%4144.7%

HHUL AT DMRHHEES, (IS R R A ey, R o &
TIEER .

AR (OME) 7ERU ) RPVESZ IR, 7EPF
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SR (OMF) (1 RBUEA KT, I Hild A o &)
WA A AR AR TR S PR S A2, RAMESHoRSE - 23
f&.

DRAF B IR A S AE IR A i & R AR B S
AR R EC M ATERE T s S AL LR (OMIF) 7EI et
FEFRL SRS RN, BETC T /NEas KA RS FE R AR 2 T
KiF A Al

FERAEAZE I G P12 H o N EdE T, JATATLAS
Hahie, AEFTFEORBEGE ™ S A A (OMF) [MRBIERIK, X
54 313 P HIBEFTA RAR R

ERAERRE, PP AP (OME) FIWHaS BB, HIEM

DA SUE S
KA AR SRR E AR P (OMF) K
IR

kL, TEASTOIER R, SR (OMF) £ R KA
FAEK XA 15-20-30/100 CHINEFF IR

IREEHHRRY], MR R AR, R R IR
Al A TE B RAF A FTAT R o

R B AA FIAARA B LA T PR 48 2t v VA P B B T 5
RTHITHRGE LS YIS B RIER,  FESCHRBER B
JTEARE . RET AR O 5~6 £, T RIVEVEY) B BRI S5 T~
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75%. WA KT AT IR EAE . I, XA R AR ST R
IR PRI AR AT TP ST . EAIESE, EIRGEFEF, Ik
b EREAN OB ) S B IR BT B I I R BCAR R R RS, I
R BRI N IS BE SR X — I FRAEREE B, X2
TIROAEVIRIRR, FERRMEIAE D, FEMAEIERIK T = i oL T~ %
RN
PAFBIERY], AR & B EI70% A AR
1.
A LA A SR A AT, DAIERVR &I 25 Hi
I3 FRIAREE:
X= % . % €)
A X AP P A
Ar-IKREE Y, ke
AR ke
Bk P RNATEFIAR S8, Y%
Bo- WA Sy A VAR AR B i, %
g 30940705
30+5
WAL, AR 2R Ml a5, 1 At b al VAt i 25

B /DRN14%II 5
MRYELE L2 kg F s R A= iR R,
HEFE1000A s (AW &0 8012% 05D st

=14 %
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We don't live to eat, we eat to live.
Latin: Edimus ut vivamus, non vivimus ut edamus.
Socrates

Nutrition is one of the most important factors that affect the health of the
population. It ensures the normal development of people, contributes to the Prevention
of diseases, prolonging life and creates conditions for adequate adaptation of a person
to the natural environment. The issue of healthy nutrition of the population is one of
the most important in the implementation of the state's social policy. Successful
solution of the problem depends on creating conditions for the production of high-
quality and safe food products.

Tomatoes in fresh form, as well as culinary-prepared are in high demand among
people. In various cuisines of the world, tomatoes are used in the preparation of first
and second courses, as well as in the preparation of salads and desserts. In many
countries, tomatoes are used in the diet in fresh form. Concentrated tomato products
are widely used in cooking — tomato paste, tomato and tomato-pepper sauces ketchups.
These products are directly dependent on the quality of raw materials, production
methods and processes.

Given a number of circumstances, concentrated tomato products do not always
meet the quality and safety requirements.

The People's Republic of China control the quality and safety of food products
at a high level. Chinese government ensures the quality and safety of food and the
health and life of the population. Monitoring, coordination and supervision are carried
out at all levels of government. Food production is controlled at all stages of
production, from raw materials, operation processes and sanitary treatment of
equipment. Attention is paid to packaging materials and the principles of selling the
finished food product [1].

The state of China encourages and supports the development of basic and
applied research related to food safety, and encourages and supports food
manufacturers and operators to improve food safety [1]. Taking this into account, we
have conducted fundamental and applied research to improve the quality of

concentrated tomato products.
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1. ANALYTICAL REVIEW, GROUNDS FOR CONDUCTING RESEARCH

Before doing research, we authors from different countries — China, Paki-
stan, Ukraine were interested in the historical moments of the origin of concen-
trated tomato products — tomato paste, hot sauce, ketchup. We want to share
these materials .

The first people who started eating tomatoes and making tomato paste out
of them were the indigenous peoples of South America. In the language of the
peoples who inhabited the territories of Mexico and Peru ( Aztecs, Incas, Indi-
ans), this plant was called "tomatl" - "large berry", "Peruvian golden apple".
Hence the name "tomato". According to archaeological data, the tomato was
known to the inhabitants of Bolivia, Peru, Chile, Ecuador in the V century BC.
Wild and uncultured forms of this plant are still found in Peru, the Galapagos Is-
lands and elsewhere. In South America, the tomato grew as a herbaceous plant,
shrub and even trees up to 5 m high.

The Indians of South America not only consumed tomatoes in their raw
form, but also prepared tomato juice and tomato paste from them. It is assumed
that the technology of cooking tomato paste was as follows: tomatoes were
ground into a pulp, then laid out in a thin layer and dried in the sun, then ground
again . This method of preparation allowed to remove excess moisture from toma-
to paste. Modern technologies of preparation and storage of tomato paste have
stepped far ahead, and manufacturers offer various types of tomato paste (hot and
cold pressed), but the aroma of ripe tomatoes gives dishes their unique taste for
more than a thousand years .

Interesting historical facts about tomato ketchup . The word ketchup origi-
nally meant “fish sauce” in the dialect of Fujian Province, a humid coastal region
of China.

The first ketchup was made not from tomatoes, but from fish . They were
served in Fujian Province, combined with homemade red rice wine, which is a

specialty of the province. The history of red rice wine is intertwined with the his-
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tory of ketchup - but while wine has remained largely unchanged for centuries,
ketchup has undergone significant changes .

The story begins more than 500 years ago, when Fujian Province on the coast
of the South China Sea was a busy center of navigational China.

Fish sauce began to be called nuoc mam in Vietnamese or nam pla in Thai,
but Chinese sailors called it ke-tchup, “canned fish sauce” in Hokkien, the language
of southern Fujian and Taiwan.

Settlers from Fujian Island brought kechap to Indonesia, Malaysia and the
Philippines; the word was even taken by the Indonesians (Today Bahasa Indonesia
kechap means simply “sauce” in Indonesian). The settlers from Fujian also brought
with them fermented red rice, a seasoning that their cooks have long used to flavor
stews and stews. Chinese cooks began turning red rice into arak, an early ancestor of
rum. The process was carried out by distilling fermented rice together with molasses
and palm wine. Chinese factories for the production of both fish sauce and arak were
founded in Java and Sumatra.

The high cost of these Asian imports soon led to recipes appearing in British
and then American cookbooks for chefs trying to make ketchup on their own.

It was only in the 19th century that people first started adding tomatoes to
ketchup, probably for the first time in Britain, anchovies are still present in the first
recipes of 1817, which give away its origin from fish sauce.

By the mid- 1850, the use of anchovies was abandoned, and it wasn't until
1890 that the need for better canned food (and Americans ' commitment to sweets)
prompted commercial ketchup producers such as Heinz to significantly increase the
sugar content of ketchup, leading to the creation of a modern sweet and sour product.

The Chinese origin of the national sauce is not just a funny culinary trifle. The
history of ketchup offers a new look at world economic history. In fact, by the time
British sailors brought ketchup to England, China was the richest country in the
world by all measures — including standard of living, life expectancy, per capita in-

come, military power — and produced the bulk of the world's gross national product.
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China's control over trade within Asia, combined with its superior manufacturing
technology (textiles, clothing, ceramics and, of course, fermentation) meant that Chi-
na dominated the global economy until the Industrial Revolution.

The history of ketchup — from fermented fish sauces in China and Southeast
Asia to sweet and spicy sauces in England and America - is the history of globaliza-
tion and centuries of economic domination of the world superpower.

These historical facts make you think about the delicious ketchup sauce that
some people consume daily, and also reminds you of China's dominance in the global

world economy for most of the last millennium.

Characteristics of tomatoes and concentrated tomato products

Concentration is a process whose essence is to increase the concentration of
dissolved substances by removing moisture by evaporation, freezing, ultrafiltration
(reverse osmosis).

Food products subjected to the concentration process are a complex system in
which, in addition to true solutions in water of sugar, organic acids, mineral salts and
other substances, suspended particles of various degrees of dispersion are contained.

During the concentration process, the removal of water is accompanied by
complex physico-chemical changes. In the process of concentration, the density of
the product and its viscosity increase. Under the influence of terminological action,
protein coagulation occurs, some hydrolysis of complex organic compounds, as well
as reactions of the compound — melanoidin formation, caramelization and a number
of others.

Thus, during concentration, the basic properties of the product continuously
change. Therefore, the selection of modes and conditions of concentration is the most
important, necessary research to create a technological process and devices for con-
centrating food products.

Concentrated tomato products are products of increased demand, as they are

used not only by consumers, but also by manufacturers in the production of other
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types of products (sauces, ketchups, drinks, etc.). Concentrated tomato products are
in high demand and are used in culinary dishes of different countries — China, the Eu-
ropean Union, the USA, the East and Ukraine.

Manufacturers mainly produce concentrated tomato products with a mass
fraction of soluble solids from 12% to 30%, while it is noted that there are manufac-
turers that produce concentrated tomato products with a mass fraction of soluble sol-
ids from 11% to 45%.

As a rule, tomato paste is packed in different types of glass and metal con-
tainers with a capacity in glass containers from 0.2 dm?3to 1.0 dm?, in tin containers -
0.5 dm?, 3.0 dm?®, 8.0 dm?, as well as in barrels with polyethylene deposits, while
from 8% is used as a preservative up to 10% table salt. At the same time, tomato
paste is packed into large containers with a capacity of up to 10,000 kg for subse-
quent processing in the production of other types of food. Due to the increased de-
mand of consumers, the concentrated tomato product is packaged like ”Tetra-Pack”,
“Tetra-Brik”, with a capacity from 0.2 dm?to 0.5 dm?, as well as glass and metal con-
tainers of similar capacity. Aseptic bags with a sealing valve with a capacity of up to
200 kg are widely used for packing. This makes it possible to minimize losses during
transportation, to sell large batches of tomato paste, which was impossible when us-
ing large stationary containers.

The growth in the production of tomato products is constrained by the lack of
tomato seeds of varieties that meet the requirements for the production of concentrat-
ed tomato products. For the processing of tomatoes entering production, it is neces-
sary to constantly improve the methods and technological methods of processing.

Tomatoes, or tomatoes — Lycopersicum esculentum — are representatives of
the Solanaceae family, one of the main vegetable crops grown practically in all coun-
tries. Tomatoes occupy one of the leading places in the volume of processing of the
food and processing industry.

The nutritional value and taste characteristics of tomatoes as a food product

are determined by the chemical composition. Fresh tomatoes and concentrated tomato
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products obtained from them are characterized by the presence of carbohydrates, vit-
amins, organic acids, nitrogenous and mineral substances, in particular trace ele-
ments.

The increase in the volume of tomato cultivation is mainly provided by grow-
ing tomatoes of mechanized harvesting varieties. The transition to industrial cultiva-
tion technology makes it possible to comprehensively mechanize agricultural work,
increase yields by more than 25% and remove the grown products as much as possi-
ble. However, when choosing varieties for cultivating tomatoes of mechanized har-
vesting, the main criteria were yield, and physiological properties of fruits, resistance
to mechanical stress during harvesting [2, 3, 4].

The physiological properties of tomatoes of mechanized harvesting varieties
have a negative impact during processing, in particular during the concentration pro-
cess. The increased fiber content, which causes the resistance of the tomato to me-
chanical stress, contributes to an increase in the viscosity of the tomato mass [5],
which leads to a sharp decrease in the temperature inside the tomato, heat capacity
and thermal conductivity. When concentrating, the effect is enhanced, the coefficient
of heat transfer from the heating surface to the boiling solution in vacuum evapora-
tion stations is significantly reduced [6].

The increased viscosity of the tomato mass worsens the operation of the vac-
uum evaporation station due to the formation of carbon deposits on the heating sur-
face and negatively affects the formation of the quality of concentrated tomato prod-
ucts.

Comparing the indicators of the composition of food, tomatoes stand out as an
increased source of minerals, organic acids, cellulose, pectin substances, sugars and,
most importantly, vitamins, in particular, carotenoids [7].

The chemical composition of tomatoes is dynamic in the process of growth
and maturation. The chemical composition of tomatoes is influenced by various fac-
tors: variety, degree of maturity, harvesting time, climatic conditions, regional char-

acteristics of soil composition, methods of cultivation and storage. The water content
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in tomatoes is predominant, it ensures the elasticity of tissues, the course of hydrolyt-
ic and oxidative processes in cells. The water activity index for tomatoes averages
0.91, so this type of raw material is perishable and requires certain conditions of
transportation, storage and processing [8]. It is known that the content of soluble sol-
ids in tomatoes of the varieties of mechanized harvesting Lichun j%; Jinanfenhong
Br AR 4L, Ruixingdabao ¥fi A2 K5 ;"Early"; "Kievsky"; "Gloria"; "Torch"; "Bi-
runitsa" ranges from 4.0% to 8.0 %.

Considering that soluble dry substances of tomatoes are the most important
indicator of their quality for industrial processing, especially in the production of
concentrated tomato products, breeders have achieved an increase in the mass frac-
tion of soluble dry substances by introducing a complex of fertilizers into the soil, as
well as treating tomato plants at the time of flowering with special solutions.

The main part of the dry matter of the tomato fruit is carbohydrates, repre-
sented to a greater extent by monosaccharides — glucose and fructose. The total sugar
content in tomatoes ranges from 2.7% to 4.5%, the level of glucose accumulation by
fruits is 1.5-2 times higher than fructose, and there is little or no sucrose. The starch
content in tomato fruits is low and ranges from 0.05 to 0.28%.

Recently, scientists have been paying great attention to the complex of bi-
opolymers of plant cell walls, including hemicelluloses, cellulose, pectin substances,
lignin. They occupy an important place in the rational nutrition of a person, and are
eaten by the name "dietary fiber".

The fiber content in tomatoes of mechanized harvesting varieties is up to
1.26%, hemicellulose from 0.1 to 0.21%, pectin substances from 0.13 to 0.38%.

Tomato dietary fibers play an important role in the formation of the structure
of fruits, as well as in the consistency of concentrated tomato products, which affects
the choice of technological methods for processing tomato mass

It has been established that the content of pectin substances in tomatoes is dy-

namic and depends not only on varietal characteristics, but also on the degree of fruit
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maturity. Pectin substances are accumulated in cell walls, median plates, and also
partially dissolved in cell juice.

According to the results of research by world scientists breeders, pectin sub-
stances accumulate in the first phases of development. During maturation, protopec-
tin is transformed into soluble pectin, which leads to softening of fruit tissues. Such
transformations have a biochemical nature and are caused by the action of pectolytic
enzymes that are present in tomato fruits: protopectinases, pectinesterases and poly-
galacturonases. Experts have established an inverse relationship between the activity
of pectolytic enzymes and the amount of protopectin in tomatoes. Thus, an increase
in the activity of polygalacturonase during maturation leads to a decrease in the mass
fraction of pectin substances in fruits by about 1.5-2 times.

Losses of pectin substances in the process of processing tomatoes depend on
the quality of raw materials, storage time of the crushed mass, temperature and dura-
tion of the thermal process. Concentrated tomato products of high quality can be ob-
tained from tomato mass stored for no more than six hours before processing. Studies
of raw materials and finished products have shown that the content of pectin sub-
stances in tomato paste is significantly lower than in raw materials. With an increase
in the content of soluble solids in tomato paste by more than five times (as a result of
evaporation of moisture), the content of pectin substances increases only 1.5 times.

Along with hydrolytic enzymes, redox enzymes play an important role in the
formation and maturation of tomato fruits. When heated, during processing, all the
enzymes present in tomatoes are inactivated.

Fiber makes up the bulk of the cell walls of the pulp of the tomato fruit. The
mass fraction of fiber in tomatoes of machine harvesting varieties is almost 1.5 — 2
times greater than in tomatoes of manual harvesting varieties, which ranges from 0.65
to 1.26 % [9, 10].

Tomatoes reach the highest nutritional value at the stage of technical maturity.
To determine the quality of raw materials, in addition to the requirements of regulato-

ry documents, it is necessary to use objective express analysis methods and determine
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the following indicators: dry substances by refractometer, color by optical density,
the ratio of pulp and juice (in%), the ratio of soluble and insoluble solids, the amount
of vitamin C.

An important indicator in the production of concentrated tomato products is
the ratio of soluble and insoluble solids (S/I). The sum of the pulp and all substances
that are not used waste — seeds, skins, vascular fibers is insoluble substances — (I) to-
matoes.

For the production of concentrated tomato products, it is necessary to use to-
mato varieties with a high content of solids and low insoluble substances, the ratio of
soluble and insoluble substances (S/I) reflects the possibility of their use for the pro-
duction of tomato paste. As a result of research, it was found that for different varie-
ties of tomatoes, the ratio of soluble and insoluble substances is in the range from 2 to
5 units. The higher the ratio (S/I), the less waste, and, consequently, the loss of valu-
able soluble substances with them, which contributes to improving the quality and
yield of finished products.

For the production of concentrated tomato products, varieties with a content
of dry soluble substances of at least 5%, the ratio of soluble and insoluble substances
- (S/1) of at least 6.5 units and a high organoleptic rating are the most suitable [11,
12].

According to some scientists, the content of nitrogenous substances in toma-
toes is small and amounts to (x 6.25) — 0.55 — 1. 1%, which are represented by pro-
teins and products of their transformations. The pulp contains free and bound amino
acids: threonine, glycine, serine, alanine, proline, tyrosine, histidine, valine, aspara-
gine, isoleucine, phenylalanine, arginine, methionine, cysteine [13- 16].

Organic acids, which are contained in the fruits of tomatoes, are represented
by citric, malic, as well as an insignificant content of tartaric, succinic, oxalic and lac-
tic acids. Citric and malic acids are predominant. The mass fraction of citric acid in-

creases during maturation. In overripe tomatoes, the content of succinic acid increas-
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es, while citric and malic acid decreases. The total acidity, in terms of citric acid for
tomatoes of mechanized harvesting varieties ranges from 0.3 to 0.5% [ 17, 18, 19].

Traces of almost all organic acids included in the Krebs cycle during carbo-
hydrate dissimilation were found in tomato fruits. Tomatoes and their processed
products are the only source of organic acids of various biological effects — vitamin
(L —ascorbic acid), acids-antagonists of putrefactive microbiota (citric, etc.), contrib-
uting to the inclusion of iron in hemoglobin and the elimination of iron deficiency
anemia (malic), involved in the functioning of almost all organs and systems of the
body. L —ascorbic acid is a component of all types of metabolism and contributes to
the formation of organoleptic properties of tomatoes and concentrated tomato prod-
ucts, their biological value.

Biomolecules, as a result of the synthesis or destruction of which specific
functions of human cells are performed, are called biologically active substances
(BAS) [20]. According to scientists [21, 22], substances capable of having beneficial
physiological effects on the body in micro quantities belong to (BAS) food products.
These include vitamins and vitamin-like compounds, a number of trace elements, en-
zymes, phospholipids, some chromatic and coloring substances. Tomatoes and toma-
to products in human nutrition serve as a rich source of trace elements, vitamins, vit-
amin-like substances, including carotenoids, pectin and other dietary fibers. Minerals
in the biochemical reactions of the body act as coenzymes and participate in redox
processes, synthesis of proteins, carbohydrates, organic acids. It should be noted that
tomatoes are rich in potassium, which is used in diet therapy [23, 24].

Trace elements are characterized as a specific group of chemical elements that
are contained in the body in amounts of 10-...10712% [25]. Of these, fifteen are es-
sential: Fe; I[; Cu; Zn; Co; Cr; Mo; Ni; V; Se; Mn; As; F; Li. A group of potentially
vital: Sn; Cd; Pb; Rb. Many scientists believe that for the course of metabolism, the
performance of structural, catalytic, regulatory functions of the body, at least such
trace elements are necessary: Fe; Cu Zn; Mn; [; Cr; Se; Mo; Co [26, 27]. Tomatoes in

larger or smaller quantities contain all the necessary trace elements [28].
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The total ash content of tomatoes is from 0.4 to 0.8% by weight of the raw
substance. The mineral content is (in mg/100 g): K — 290...340, Na — 35...45, Mg —
16..32,P-21..33,Ca—12... 18, Fe - 0,7...0,11.

The technology of production of concentrated tomato products is associated
with heat treatment, which significantly affects the nutritional value and quality of the
finished product. It has been established that the loss of vitamin C during concentra-
tion is up to 20%.

According to research data, after nine months of storage at a temperature of
(-2) C, losses amount to 14.6%, while at a temperature of 37 “C, vitamin C losses
amount to 79.7 % [29].

In a number of publications, the authors pay special attention to the consisten-
cy of tomato products, as well as to the study of factors influencing it. Consistency is
considered as the main quality factor [ 17, 30, 31]. The most suitable indicator in as-
sessing consistency is viscosity [32]. The viscosity index depends on the chemical
composition and physical structure of the concentrated tomato product.

With the same content of soluble solids, the consistency of concentrated to-
mato products may change depending on the quality and quantity of pectin substanc-
es, the content of pectin alcohol-soluble solids. In tomato paste with a content of sol-
uble dry substances of 30%, on average it contains in percentage ratio: reducing sug-
ars from 17 m/g to 19 m/g; fiber (tomato paste from tomatoes of hand-picked varie-
ties) from 1 m/g to 1.5 m/g, (tomato paste from tomatoes of varieties mechanized col-
lection) from 1.8 m/g to 25.7 m/g; the total acidity (in terms of malic acid) is from 2.5
m/g to 3.5 m/g at a pH of no more than 4.4; the ash content of tomato paste is from
3.2 to 3.4[33]. At the same time, tomato paste contains (mg/100g): K -800; Na- 200;
Ca—78; Mg —2.3; Fe 2.3; P — 68; Cu 3.9; I (mg/100 g) — 1800 [34, 35]. The amount
of vitamins (mg / 100 g) is as follows: carotene from 2.0 to 4.0; vitamin C from 25 to
60; vitamin B from 0.02 to 0.07; vitamin B, to 0.03; vitamin PP from 0.3 to 0.9.

One of the main indicators characterizing the quality of concentrated tomato

products is color. An increase in the concentration of soluble solids during concentra-
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tion and exposure to high temperature contribute to the formation of accumulation of
melanoidins — dark-colored products of the reaction of sugars and amino acids, which
cause darkening and deterioration of the taste of tomato products [36]. The intensity
of the melanoidin formation process depends on the concentration of hydrogen ions
in the product, temperature, heat treatment time, the content of sugars and nitroge-
nous substances, as well as on the total concentration of dry substances.

It should be noted that tomatoes of the current selection varieties are charac-
terized by an increased content of pulp, which includes insoluble dry substances (fi-
ber, protopectin, pentosans, lignin), which worsens the thermal and physical perfor-
mance of equipment, reduces the time of continuous operation of vacuum evapora-
tion plants (due to the formation of carbon deposits) and increases the duration and
complexity of cleaning the heating surface of the apparatus, as well as increases the
duration of the concentration process, which leads to a deterioration in the quality of

the finished product [37-47].

Biologically active substances of tomatoes in healthy
nutrition and disease prevention

The imbalance in the structure of nutrition adversely affects the health of the
nation and poses a real threat to the safety of the population, affecting practically all
branches of science and healthcare.

The classical theory of balanced nutrition, created at the end of the last centu-
ry, according to Academician A.M. Ugolev and a number of other scientists [48],
contained a number of extremely serious mistakes: the enrichment of food compo-
nents, the removal of ballast substances, refining served as an impetus to the spread
and development of diseases of civilization — myocardial infarction, cardiovascular-
vascular and gastrointestinal diseases, diabetes and many others.

The current trend of deterioration of human health has led to the improvement
and development of the theory of adequate nutrition, according to which micronutri-
ents — vitamins and vital minerals - play a dominant role among the nutritional factors

that are of particular importance in maintaining human health, efficiency and active
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longevity. Full-fledged regular provision of them to the human body is of great im-
portance [49, 50]. It is known that vegetable raw materials, as a food object, are espe-
cially valuable for the presence of L-ascorbic acid, carotenoids, bioflavonoids, and
practically only it is the source of these substances for the human body.

By chemical composition, tomatoes are a valuable source of carotenoids and
ascorbic acid. The International Chemical Congress defined carotenoids as yellow or
red pigments of aliphatic nature. Structurally, these substances are yellow nitrogen-
free pigments, which are divided into hydrocarbons and oxygen-containing deriva-
tives. The former include open-chain compounds - acyclic (lycopene), and cyclic
(carotene). Oxygen-containing derivatives are, depending on the nature, oxygen
grouping, hydroxy-, epoxy- and keto-derivatives [53]. Carotenoids belong to tetrater-
penes, they consist of long hydrocarbon chains containing several conjugated double
bonds ending at one or both ends with an annular cyclic structure - an inone ring [51-
53]. A long chain of conjugated double bonds forms a chromophore in all carotenoids
and allows them to be attributed to natural pigments [54, 55]. The main carotenoid
contained in tomatoes is lycopene, the amount of which varies depending on the vari-
ety from 1.3 to 13.2 mg per 100 g [56, 57]. In addition, they contain xanthophylls and
xanthophyll esters. The total amount of carotenoids in some varieties of tomatoes is
about 6.0 mg per 100 g. For the varieties "Torch" and "Jubilee", the carotenoid com-

position is presented in Table 1.1.

Table 1.1

Carotenoid complex in tomatoes

Carotenoids Content in grades, mg/100 g
Torch Jubilee Jinanfenhong 5 B ¥3 41 Ruixingdabao %ii B K 5

Lycopene | 4,38%0,670 | 0,51+0,130 0,49+0,120 5,48+0,660
B - carotene | 0,14+0,020 | 0,10+0,050 0,11+0,057 0,15+0,024
& - carotene 0,03+0,004 | 1,214+0,080 1,24+0,090 0,02+0,007
Y - carotene 0,18+0,070 | 0,43+0,030 0,44+0,050 0,1940,060
Phenytoin | 1,340,160 | 3,85+0,620 3,89+0,710 1,31%0,150
Phytofluene | 0,22+0,010 | 0,89+0,620 0,25+0,040 0,87+0,680
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The high lycopene content characteristic of tomatoes not only causes the
bright red color of the fruit, but also contributes to the absorption of a significant
amount of ultraviolet radiation, which initiates the formation of oxygen free radicals.
According to scientists, [58] exhibits greater antioxidant activity than -carotene.

Until recently, the biological value of B-carotene and its analogues (o.-, y-
carotene, lycopene, canthaxanthin, lutein, etc.) was considered in connection with the
ability of these compounds to serve as lycopene precursors of vitamin A in the human
body.

Thanks to the work of oncologists in recent years [61], it has become obvious
that carotenes and lycopene play an important independent role in the quality of com-
ponents of the physiological antioxidant system that protects plant cells from oxida-
tive stress. Carotenoids have unique properties of protecting the body from mutagenic
and carcinogenic environmental factors.

The antioxidant activity of carotenoids is associated with the presence in their
molecule of a chain aliphatic grouping with a significant number of unsaturated dou-
ble bonds capable of interacting with active oxygen forms, forming insoluble com-
plexes with heavy metal ions, quenching the action of free radicals, acting as modula-
tors of antitumor immunity [59].

Reactive oxygen species formed during respiration and lipid peroxidation are
the initiators of carcinogenesis.

Carotenoids, in particular, lycopene, a-, -, y-carotenes, have the ability to
quench active oxygen without any chemical transformations.In this case, singlet (ac-
tive) oxygen passes into the ground state without damaging the surrounding biologi-
cal systems.

Vitamin A and other retinols obtained synthetically or microbially also
quench singlent oxygen and can break the chains of free radical oxidation, but, unlike
natural carotenoids of plant origin, they settle in the liver and are highly toxic to the
human body [62, 63].
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Carotenoids, along with biological activity, are natural coloring substances
and are metabolically interconnected with ascorbic acid transformations [60, 64, 65].
It is known from the literature that ascorbic acid is able to limit lipid peroxidation, i.e.
to exhibit an antioxidant effect. Due to this, it has found application in the treatment
of many diseases (coronary heart disease, periodontal disease, atherosclerosis), is able
to have a restorative effect during the recovery period [21], there are also medical
recommendations for the daily use of ascorbic acid for the prevention of various dis-
eases. In parallel, it was found that a decrease in the body's anti-infective resistance
and an increase in the incidence of infections is a consequence of an insufficient
amount of vitamin C in the diet [66].

Thus, tomatoes contain such components of chemical composition that are ir-
replaceable and exhibit therapeutic and preventive properties that do not have side
effects on the human body.

In the light of the stated problems of nutrition of the population, the preven-
tion of diseases consists in the maximum preservation of native biologically active
substances in the process of technological processing.

Tomatoes contain vitamins, the biological effect of which in the human body
manifests itself in the form of coenzymes, participation in immunity, development
and growth of the body, the implementation of higher nervous activity [67].

Tomatoes contain a large amount of carotenoids, which cause their natural
color. Of all the classes of natural pigments, carotenoids are the most common and
are among the most important compounds in terms of their biological functions. The
formulas and properties of 58 carotenoids are described in the literature. They consist
of eight Cs-isoprene fragments forming a chain. Carotenoids are classified into acy-
clic compounds with an open chain (for example, lycopene) and containing in their
formula one or two cycles in the form of diene rings. According to their chemical
structure, they are divided into oxygen—free (polyene pigments) and oxidized - xantho-
phylls [52, 59].

96

The biological relationship between carotenoids and vitamin A is due to the
irreplaceability of carotenoids in the human diet. According to the chemical structure,
B-carotene is twice as active as the a- and y—forms [59].

The content of carotenoids in tomatoes is (in mg per 100g of raw matter)
5.6...8. 1, of which B-carotene (provitamin A) — 0.4... 1.3; lycopene — 0.4...4.4.

Many researchers have studied the forms of carotenoids and their use in food
technologies [34,35,37]. A large number of scientific papers are devoted to ascorbic
acid. Almost all redox reactions in the body occur with its participation. Modern sci-
entists distinguish it as a factor in maintaining resistance to stress, a component of nu-
trition that promotes tissue regeneration and healing, provides immunity and homeo-
stasis of the body [68, 69].

Tomato fruits are a source of vitamin C, the content of which (mg/ 100 g) is
12...40, vitamin B; — 0.08 ... 0. 15; B, — 0.05 ... 0.06; PP — 0.47 ... 0.50; folic acid —
0.4... 1. 1; pantothenic acid — 3.0...4.0; vitamin K - 0.4...0.8 [70 -72].

In connection with industrialization, chemicalization, the introduction of
chemical fertilizers in the agro-industrial complex, the preservation of biologically
active natural antioxidants during the technological processing of raw materials is an

important and necessary direction of scientific research.

Analysis of methods of preparation of tomato mass before concentration

The process of tomato mass concentration is influenced by the quality of the
prepared tomato mass. Tomato mass is a complex physico-chemical system, the main
feature of which is pronounced polydispersity and the presence ofa significant
amount of hydrophilic pectin substances. Both of these factors have a great influence
on the settling of suspended tomato pulp particles and on the convection of tomato
mass during its concentration. Acceleration of the concentration process can be
achieved by reducing the viscosity and increasing the degree of dispersion of tomato

pulp particles.
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The content of the pulp in the tomato mass and the degree of its dispersion
affects the concentration process, the duration of which determines the nutritional
value and quality of the finished product. Therefore, much attention is paid to the
process of preparing tomato mass for concentration, especially from the moment to-
matoes of mechanized harvest varieties are received for processing [71, 73, 74, 75].

The complexity of processing tomatoes of mechanized harvesting varieties
associated with the structural-mechanical and physico-chemical properties of toma-
toes. This led to the need to revise the existing technological techniques and process-
es and parameters.

The technology of mechanized harvesting of tomatoes from the field involves
a one-time cleaning. The cleaned pile is heterogeneous in quality. It contains fruits of
varying degrees of maturity and damage, vegetable and earthy impurities. Such toma-
toes are harder to wipe, contain a lot of fiber, give more waste, burn during concen-
tration, as a result of which the organoleptic characteristics of the finished product
sharply decrease.

Scientists have developed a method of so-called “normalization” of tomato
mass from tomatoes of mechanized harvesting varieties using mass-produced equip-
ment installed at canneries, which provided for reducing the content of insoluble sol-
ids in it. This method involves crushing fresh tomatoes with seed separation, rough
rubbing through sieves with a hole diameter of 5.0 mm, heating to a temperature of
(75 = 5)°C, wiping through sieves (with a hole diameter of 3.0 mm; 1.2 mm; 0.4
mm); while the yield of tomato mass is from 80% to 88%. The waste is subjected to
boiling at a temperature of (96 + 2)°C for 3 - 5 minutes in screw steamers in a steam-
contact way. Then the liquid phase - juice is separated on the drain, and the rest of the
mass is sent to the screw press, where the rest of the liquid phase — juice is separated.
The liquid phases formed after draining and pressing are finished through sieves with
a hole diameter of 0.4 mm, connected to the tomato mass finished earlier and fed for

concentration. Thus, the method of ”normalization” of tomato mass requires addi-
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tional equipment (a steamer, a drain, a press, a finisher, prefabricated containers),
which significantly increases the cost of obtaining concentrated tomato products.

Due to the fact that in the tomato mass entering the concentration, the ratio of
the values of the mass fraction of soluble solids to the mass fraction of insoluble sol-
ids (S/1) should be at least 6.5, the tomato mass in which this indicator is less than 6.5
is recommended to be used for the production of tomato puree.

When preparing tomato mass for concentration, preheating of the mass is of
particular importance, the purpose of which is the inactivation of pectolytic and redox
enzymes and microorganisms.

There are two ways to preheat the tomato mass: “hot” ("hot - bgeak") and
“cold" ("cold - bgeak") [76, 77].

"Cold - break" - The method is as follows: tomatoes are crushed at normal
temperature, followed by pulp exposure in a receiving collection for several minutes.
The aging time is important, since the enzymes released during the crushing of toma-
toes affect the pectin substances during aging and break them down. The degree of
splitting of pectin is a function of the holding time in the receiving collection after
crushing, which has a great influence on changes in the viscosity ofjuice.

With the "hot - bgeak" method, tomatoes are heated before or immediately af-
ter crushing. The purpose of this method is to inactivate the enzymes as soon as pos-
sible and preserve the maximum amount of pectin substances in tomatoes, which af-
fects the viscosity of the juice. At the same time, crushed tomatoes enter a large-
capacity tank, in which the temperature is maintained at 90 °C. Instantaneous heating
of the mass is achieved by mixing the crushed mass with a large amount of mass
heated to 90°C. [78].

The preheating temperature has a significant effect on the color of the juice
and concentrate. If the fruits are in the stage of incomplete maturity, the preheating
temperature should be lower in order to avoid darkening of the tomato paste. The

preheating process has the greatest effect on the consistency of tomato juice and
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paste. With the "hot - bgeak" method, pectin substances are not split, and their con-
tent depends on the preheating temperature [79].

The preheating process should proceed taking into account the properties of
the raw material, as well as the properties and type of the finished product [80, 81]. In
fruits of incomplete maturity, most of the pectin substances are contained in the form
of protopectin. When tomatoes are crushed and enzymes are released, soluble pectin
substances are broken down, as a result of which the viscosity of the mass increases.
Tomato mass obtained from raw materials with an increased amount of pectin sub-
stances should be kept in the receiving collection for a longer time before heating in
order to obtain a low-viscosity tomato mass and to facilitate its concentration. Due to
the selected set time and temperature, the amount of pectin substances in the boiled
mass is regulated, which significantly affects the viscosity of the tomato mass, rheo-
logical properties and consistency of the paste during evaporation [24, 82].

From raw materials containing increased amounts of cellulose and pectin sub-
stances, with the right choice of the appropriate processing temperature, it is possible
to obtain a tomato mass with a reduced content of pectin substances, which facilitates
the concentration process.

The degree of crushing of tomato pulp significantly affects the concentration
process. With an increase in the degree of dispersion of pulp particles, the mobility of
the mass increases and intensifies the process of evaporation of moisture, which pre-
vents the formation of carbon deposits. [84].

As an optimal wiping option, a two-stage scheme is proposed [37], where the
first wiping machine has a diameter of 2.0-3.0 mm sieve holes, and the second - 0.5-
0.35 mm. At the same time, it was found that the wiping scheme and the temperature
of the mass being wiped do not have a noticeable effect on the dispersed composition
of the pulp, and a decrease in the diameter of the holes in the sieve of the last wiping
machine or finisher leads to a significant improvement in the dispersed composition.

In the process of crushing and wiping tomatoes, intensive aeration of the

product occurs, which negatively affects the preservation of vitamins, especially vit-
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amin C. In order to reduce the aeration of tomato mass, these processes should be car-
ried out in vacuum conditions.

Due to the significant variety of varieties and physico-chemical parameters of
tomatoes entering the production of concentrated tomato products, it is necessary to
adjust the technological parameters in order to increase their efficiency, efficiency

and improve the quality of the finished product.

Methods of concentrating tomato mass

In the production of concentrated tomato paste, the main process is concentra-
tion. Traditionally, the concentration of tomato mass is carried out by the method of
thermal concentration [86]. Methods of concentration by freezing, crystallohydrate,
electrodialysis have not been used [87]. For the concentration of tomato mass in in-
dustry, single- and multi-stage evaporators are used, which are characterized by high
energy efficiency due to the use of several evaporation stages.

In industry, the most widespread are multi-body evaporation plants, the main
element of which are tubular circulation circuits. The disadvantage of such equipment
is the complexity of maintenance due to the fact that carbon deposits form in the
pipes, which must be constantly removed [88]. To improve circulation conditions and
achieve the most efficient heat transfer in the designs of evaporators, horizontal or
inclined placement of forced circulation tubes, evaporators with an external heating
surface are used.

A promising way of concentrating heterogeneous systems is membrane tech-
nology, which makes it possible to transfer some technological schemes for pro-
cessing plant raw materials to qualitatively new technological and environmental lev-
els. The use of membrane technologies makes it possible to almost completely save
the biologically active components of the feedstock in the concentrated product and
dramatically reduce the loss of steam and water compared to traditional methods. The
cost of concentrating pulp by micro - ultrafiltration method is 0.003-0.17% in relation

to the cost of the process of single-stage concentration of tomato products [89].
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It was found that when using a two-stage membrane scheme, the content of
biologically active components in the concentrated tomato mass is twice as much as
in the product obtained by thermal concentration method [47, 90, 91,92].

Literature data indicate that the production of highly concentrated tomato
products using membrane technology is irrational due to a sharp decrease in produc-
tivity with an increase in the mass fraction of soluble solids. It is most economical to
use membrane technologies in combination with thermal concentration methods [ 70,
92, 93 ]. The use of single-stage membrane concentration of tomato mass is ineffec-
tive due to the low productivity of the membranes, due to the content of a large
amount of pulp in the mass, which complicates the process, and the subsequent re-
generation of the membranes [36,95].

Many scientists propose a technology for processing tomatoes, which consists
in the fact that the fruits of tomatoes are crushed fresh to an average particle size of 1
mm with maximum destruction of the cells of raw materials with juice. Fine grinding
is achieved as a result of combining the processes of grinding and destruction of plant
cells using internal friction in the pulp, step-by-step separation of the liquid phase,
mixing and rubbing the pulp, separating the skin, seeds, fiber fiber particles from it.
These processes occur without heat treatment in a short period of time up to - 30 s.
The tomato semi-finished product obtained in this way is fed into a vacuum evapora-
tion apparatus for concentration, which is carried out at a temperature of 60 to 70°C.
The authors developed and manufactured a small-sized machine equipped with a
crushing and wiping device. These studies have both their positive sides and disad-
vantages.

Thus, the main method of concentration is thermal. Most often, vacuum evap-
orators of various designs are used for concentration, which have a number of disad-
vantages, including significant energy consumption. It is necessary to improve the
methods of concentration, allowing to reduce the energy intensity and duration of the

process, provided that the high quality of the product is maintained.
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Conducting research on the development of progressive ways of concentrat-

ing tomato mass is relevant.

Methods of preserving concentrated tomato products

The purpose of canning is to obtain a product that can be stored for a long
time without significant quality changes. There are several ways of preserving con-
centrated tomato products, but with any of them, conditions are created when the ac-
tion of microorganisms is completely stopped or significantly slowed down.

The most widely used method of preserving concentrated tomato products by
thermal exposure is sterilization in a stream with subsequent packing under aseptic
conditions, sterilization by the “hot filling” method, sterilization of filled and capped
cans in an autoclave, pasteurization in an immersion or irrigated pasteurizer, as well
as the use of preservatives [95- 101].

Thermal exposure is a short—term high-temperature sterilization under aseptic
conditions, based on the principle of termination of the vital activity of microorgan-
isms and vital processes under the influence of physical factors. Preservation with
chemical preservatives is based on the suppression of the vital activity of microorgan-
isms under the influence of chemicals introduced from the outside [102, 103].

The use of chemical preservatives makes it possible to shorten the production
process and reduce energy costs. However, when they are used after a certain amount
of time in concentrated tomato products, the dry matter content decreases - this is due
to the fact that yeast development is possible in the product. Also, the product pre-
served with chemical preservatives has a restriction when used in the production of
other types of products and a short shelf life due to changes in organoleptic and phys-
ico-chemical parameters [85, 104].

The technology of preserving concentrated tomato paste with subsequent

packing at a temperature from 85 °C to 90 C in a container with salt added, under

controlled storage conditions (temperature no higher than 15°C) is known. The dura-
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tion of storage of products canned in this way is limited due to the possible develop-
ment of molds and yeast in it [47].

A common method of preserving concentrated tomato paste by hot filling
without subsequent sterilization [ 105, 106, 107]. For this purpose, glass containers
with a capacity from 3.0 dm® to 10.0 dm? and tin containers with a capacity of 3.0
dm? and 9.0 dm® are used. Before packing, the product is heated at 96°C for 10 - 12
minutes. After packing and capping, the cans are cooled with water to a temperature
of no more than 40 ‘C. Slow cooling of the cans with the product is undesirable,
since at the same time the tomato paste in the center of the jar is cooled for a long
time, which leads to darkening of the tomato paste and deterioration of its taste. The
disadvantage of the method of hot filling of concentrated tomato paste into tin cans is
associated with the possible severe deformation of the body caused by the vacuum
formed in the jar as a result of condensation of vapors above the hot product
[ 12,72, 108]. Scientists have proposed to introduce acidic sodium carbonate NaHCO3
to prevent deformation.

The most progressive method of thermal sterilization is aseptic canning. The
method consists in short-term heat treatment of concentrated tomato paste in a stream
at elevated temperatures (from 120 °C to 130 °C) for 120 seconds, followed by in-
stant cooling to a temperature of 35 ‘C and packing in sterile conditions in a pre-
sterilized container with capping under aseptic conditions. All these conditions are
fulfilled automatically in a closed and interconnected equipment. With aseptic can-
ning, the duration of sterilization is reduced by about 50 times, the quality of the
product improves, and energy savings are achieved. Unlike sterilization of canned
food in cans, short-term sterilization of the product at high temperature conditions,
combined with the same rapid cooling before packing, makes it possible to obtain
high-quality concentrated tomato paste, which practically does not differ in organo-
leptic properties, nutritional and biological value from non-sterilized. The improve-

ment of the technology of aseptic canning of concentrated tomato paste follows the
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path of using soft containers (multilayer bags with a sealing valve) with a capacity
from 0.5 dm?® to 1.4 m® using the principles of aseptic canning.

The aseptic method is one of the most reliable methods of canning. Its essence
lies in the fact that sterile containers of various volumes are filled with a sterile prod-
uct - from grams to several hundred cubic meters — in conditions that exclude re-
infection, Aseptic canning significantly reduces the duration of sterilization and im-
proves the quality of products. The specific costs of steam, water, and electricity are
significantly reduced compared to traditional canning methods . The method of asep-
tic canning allows for high productivity to create production flow, mechanize and au-
tomate processes. Aseptic canning equipment requires a high level of technical and
hygienic discipline of maintenance and control.

The technological process of aseptic canning consists of the following opera-
tions: preparation of equipment, including inspection of the installation, its sanitary
treatment; determination of tightness; sterilization of equipment, product pipelines
and tanks; assembly and installation of bacteriological filters, provided air is used to
maintain pressure in the system; sterilization and cooling of the product and filling it
into an aseptic bag or tank. The technological process should be accompanied by mi-
crobiological control of the product, sanitary and microbiological condition of
equipment, pipelines, fittings and aseptic bags, control of technological parameters.

The first aseptic canning lines included apparatuses and devices for steam-
contact in-line sterilization of the product with pre-purified steam at a pressure of 0.3
MPa, vacuum cooling of the product for several seconds and subsequent packing into
large containers. The capacity of the unit is 1.5 tones / hour when sterilizing tomato
paste at a temperature of 124°C for 4 minutes. The design of the containers allows to
partially unload the product and take samples without violating the sterility and asep-
tic storage conditions of the remaining part of the product.

To date, complexes of equipment for aseptic canning have been developed

and implemented, which are designed for:
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- sanitary treatment, washing and steam sterilization of equipment, tanks,
product pipelines;

- sterilization of the product in the flow in a steam—contact heat exchanger
that heats the product from 45 — 50°C to 125 - 138°C;

- cooling of the product in two stages: in an atmospheric cooler from a tem-
perature of 125- 130°C to 98°C, and then in a vacuum cooler to a temperature of
35 - 40°C under sterile conditions with the restoration of the initial concentration of
the product;

- filling the tanks with a sterile product under aseptic conditions and its long-
term storage in sterile conditions.

The American company “FAM" manufactures installations for aseptic can-
ning, which carry out the sterilization process of concentrated tomato paste with an
initial temperature of at least 60°C and heating it to a temperature of 95 - 98°C with a
minimum exposure time of 3 to 3.5 minutes. The process is carried out by passing
four sequentially installed heat exchangers with a cleaned heating surface of the “Wa-
tator” type. The soaking device is a container into which a small amount of steam is
supplied to maintain the sterilization temperature of tomato paste. The cooling system
consists of an instant cooling chamber to a temperature of 30°C. Cooling occurs due
to the vacuum created by the condenser and ejector. All flange connections on the in-
stallation have bacteriological closures.

Companies from the European Union countries manufacture lines for aseptic
canning, which include a diffusion sterilizer consisting of two cylindrical vertical
tanks with a conical bottom. During sterilization, the product is injected into tanks
through spray nozzles into a vapor medium. The product is cooled in two stages. Pre-

cooling to a temperature of 98 °C is carried out in a spray cooler operating at atmos-
pheric pressure, and subsequent cooling from 98°C to 35°C is carried out in a three-

body tubular cooler.
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Aseptic canning of concentrated tomato products is a promising method.
However, the variety of hardware methods for implementing this method in each spe-

cific case requires the development of scientifically-based modes of the process.

II. RHEOLOGICAL, PHYSICO-CHEMICALCHARACTERISTICS
OF TOMATOES

Rheology (from the Greek word rheos — current, flow and /ogos — the word,
the teaching) — the science of deformations and fluidity of matter. The science of rhe-
ology considers processes associated with irreversible residual deformations and the
flow of various viscous and plastic materials, stress relaxation phenomena, etc. Rhe-
ology is closely related to hydrometeorology, theories of elasticity, plasticity and
creep, it widely uses methods of viscometer.

Rheological properties (the Greek word - rheo - leak) - deformation properties
of materials (solid, liquid or gaseous), regardless of which subunits (component) they
consist of. The main variables (measured in experiments or obtained from calcula-
tions) describing the deformation behavior of the medium are deformations and strain
rates.

Food products are characterized by a complex of simple and complex proper-
ties - chemical, physical, technological, physiobiological, etc. The totality of these
properties determines their usefulness to humans. The usefulness of food products is
characterized by nutritional, biological, physiological, energy value, good quality and

organoleptic properties.

The effects of technological processes
on the physico-chemical characteristics of tomato mass
The quality of concentrated tomato products is directly dependent on the
characteristics of tomato raw materials entering production.
In Ukraine, tomatoes are grown in the southern regions, which have fertile

soils and favorable climatic conditions. There is a similar trend in China. We consid-
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ered various varieties that are grown in Xinjiang Province and Inner Mongolia and
the southern regions of Ukraine.

Among the large number of tomato varieties that are traditionally grown in
China and Ukraine, they do not always meet the requirements of manufacturability,
namely compliance with the requirements of industrial cultivation, including harvest-
ing and processing for concentrated tomato products.

When selecting tomatoes from the general batch, after mechanized
harvesting, negative aspects are observed. Figure 2.1 shows tomatoes harvested in
2023. It is clearly visible that from the outside the tomato fully meets the quality
indicators. At the same time, when considering a tomato in the section, inclusions of

an immature component are visible, as well as color instability.

Figlire 2.1 Tbmato ﬁvest 23, in ciifferent planes
Tomatoes coming for processing must be at the technical stage of maturity, the
most characteristic features of which are the size of the fruit, its density, color, taste,
aroma, consistency. We have conducted research on tomato varieties that are tradition-
ally grown in China and Ukraine. The results of the studies are shown in Table 2.1.
Table 2.1

Technical analysis of tomatoes of mechanized harvesting varieties

Tomato variety ‘ Fruit shape ‘ Coloring ‘ Weight. g ‘ Maturation dates
Varieties grown in China

Tunhe 5501 oval bright red 70 - 80 average maturation
period

Lichun i % rounded smooth red uniform 65-75 average maturation
period

Jinanfenhong ¥ 5 i 41 rounded  smooth red uniform 65-75 early ripening peri-
od

Ruixingdabao Ffi &2 K E oval bright red 55-65 average maturation
period
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Continuation of the table 2.1

Tomato variety Fruit shape Coloring ‘ Weight. g ‘ Maturation dates
Varieties grown in Ukraine

Lagidny oval red uniform 40-65 average maturation
period

Torch rounded smooth orange- red 30-50 average maturation
period

Flora oval red uniform 45-65 average maturation
period

Of great importance for tomatoes intended for industrial processing is the
mass fraction of soluble solids, determined by a refractometer. In tomatoes intended
for the production of concentrated tomato products, the mass fraction of soluble sol-
ids should be more than 4.5%, since the consumption of raw materials per unit of fin-
ished products, labor costs, energy consumption, and the performance of vacuum
evaporation plants depend on this.

The sterilization regime of the finished product depends on the active acidity
index, therefore, it is advisable to use varieties of volumes with a pH of no more than
4.4 for processing.

The taste qualities of the finished product depend on the ratio of sugar and acid
in tomatoes. A pleasant sweet and sour taste is provided if the sugar-acid index is in
the range from 4.0 to 7.0.

The ratio of soluble solids to insoluble solids is of great importance in the pro-
duction of concentrated tomato products. This indicator to some extent characterizes
the viscosity of the tomato mass entering the concentration, the presence of a large
amount of insoluble solids (fiber, cellulose, hemicellulose, protopectin) significantly
increases the duration of concentration, causes burning, and deterioration of the color
of the finished product. The best is the ratio of soluble and insoluble solids in the
mashed tomato mass, ranging from 7 to 10.

Chemical and technological characteristics of tomato varieties that are tradi-
tionally grown in China and Ukraine. The results of the studies are shown in Tables

2.2and 2.3,2.3.1.
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age 5.5%. Tomatoes have an elastic — solid structure. For storage and presentation,
this is a good indicator. But this negatively affects the concentration process. At the
first stages of the concentration process, caramelization and prigar begins. The qual-
ity and safety indicators of the product will decrease sharply.

It should be noted that tomatoes of varieties that are traditionally grown in

China by chemical characteristics are better.

Table 2.2
Technological characteristics of tomato varieties
Tomato variety Seeds % Skin % Waste pH
that is not used, %
Varieties grown in China
Tunhe 5501 0,8 1,8 4,6 4,10
Lichun Wi % 1,0 1,7 4,8 4,35
Jinanfenhong 2,2 1,5 4.8 4,17
e R AN
Ruixingdabao 2.1 1.6 4.4 4,21
Fit FE K E
Varieties grown in Ukraine
Lagidny 0,5 1,2 35 4,20
Torch 0.4 14 5,2 4,21
Flora 0,9 0,9 4,7 4,20

The amount of waste that is not used in the production of concentrated tomato
products is in the range from 3.5 to 5.2%. Characteristically, the values are almost

the same as in tomatoes, varieties grown in China and Ukraine.

Table 2.3.1
Chemical characteristics of tomato varieties
Tomato variety The ratio of soluble to insoluble Mass fraction of vita- Sugar-
substances (S/I) min C, X - 10 3% acid index

Varieties grown in China
Lichun i % 5,8 20,9 14,3
Jinanfenhong 6,1 37,8 15,1
s kAN
Ruixingdabao 4,8 24.4 10,8
I R

Varieties grown in Ukraine
Lagidny 6,6 22,6 11,0
Torch 5,5 28,5 16,0
Flora 4,7 18,4 12,0

Table 2.3
Chemical characteristics of tomato varieties
Tomato variety Mass fraction, %
soluble titrated acids (based | insoluble nitrogenous total
solids on citric acid) solids, (IS) substances sugar
Varieties grown in China
Lichun i & 58 0,53 0,96 1,0 4.8
Jinanfenhong 6,1 0,59 0,88 1,5 5,1
iRy AN
Ruixingdabao 3,8 0,21 0,96 0,9 2,9
Fi 2 KE
Varieties grown in Ukraine
Lagidny 5,6 0,45 0,85 1,1 5,0
Torch 5,0 0,27 0,91 1,5 4,5
Flora 5,0 0,38 1,06 1,3 4,5

The results of the studies shown in Table 2.3 indicate that tomatoes of various
varieties in terms of chemical characteristics are approximately in the same range. It

is necessary to note the high content of the mass fraction of soluble solids on aver-
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There is a high content of the mass fraction of vitamin C. At the same time,
there is a good ratio of the sugar-acid index. The sugar-acid index in tomatoes of all
the studied varieties exceeds 7.0. In general, tomatoes of the studied varieties, which
are traditionally grown in China and Ukraine, meet the established requirements.

Thus, according to the sum of indicators characterizing the suitability of to-
matoes for the production of concentrated tomato products, tomatoes of the following
varieties can be considered the most suitable: - Lichun li%; Jinanfenhong#F B £1;
Ruixingdabao¥fii /£ K = ; Lagidny; Torch; Flora. In tomatoes of the above varieties,
the composition of polysaccharides was studied, which affect the viscosity of the to-
mato mass entering the concentration process. As follows from the above data, in Ta-
ble 2.4, the main component of tomato pulp is fiber. In the studied tomato varieties,

its content is predominant.
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Analyzing the results of studies of the chemical composition of the pulp of
tomatoes of different varieties, it can be concluded that tomatoes meet the require-
ments in terms of taste. The high fiber content prevents damage, thereby extending
the shelf life. At the same time, these indicators negatively affect the technological
performance. Such tomatoes are difficult to process, namely technological processes

such as wiping, seed removal, concentration.

Table 2.4
Chemical composition of tomato pulp
Tomato variety Mass fraction, %
Hemicellulose | Cellulose | Lignin Pectin substances
Soluble Insoluble
forms forms
Varieties grown in China
Lichun fi % 0,6 0,79 0,38 0,2 0,57
Jinanfenhong ¥ #5 B 21 0,6 0,76 0,36 0,2 0,51
Ruixingdabao¥fi 2 K5 0,6 0,78 0,43 0,2 0,51
Varieties grown in Ukraine
Lagidny 0,5 0,83 0,35 0,2 0,55
Torch 0,6 0,76 0,32 0,2 0,56
Flora 0,7 0,92 0,41 0,2 0,48

It was decided to continue research, to study the manufacturability of toma-
toes, the effects of processing processes and parameters on the quality of the finished

tomato product.

Influence of thermal processes on the destruction of biologically active substances
Heat treatment dramatically affects the destruction of components that deter-
mine the nutritional value of concentrated tomato products. The nutritional value and
organoleptic characteristics of tomatoes and their processed products are due to the
presence of vitamins, carbohydrates, organic acids, nitrogenous and mineral sub-
stances, in particular, trace elements.
It is known that the most thermolabile components of tomatoes are vitamins,

enzymes, proteins. Taking into account the peculiarities of the chemical composition
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of tomatoes, as well as technological techniques used in the production of concentrat-
ed tomato products, studies were conducted on the effect of heat treatment on the de-
struction of ascorbic acid and the pigment complex of tomatoes. The pigment com-
plex is represented by carotenoids and chlorophyll.

A stand — laboratory installation was developed for conducting research. At
the installation, the following technical operations were carried out:

- crushing tomatoes;

- separation of tomato mass into fractions (white fraction, red fraction - pulp);

- - blanching of whole tomatoes, tomato mass, tomato fractions, (white frac-
tion, red fraction - pulp);

- wiping tomato masses.

The studies were carried out serially:

Series Noe 1 — The prepared tomatoes were washed, inspected, crushed,
blanched with steam at a temperature (t =75 + 1°C), the mass was wiped in stages on
sieves. The diameter of the sieve holes - (o= 3.0;1.5; 0.4 mm)

Series Ne 2 - The prepared tomatoes were washed and inspected. Whole to-
matoes, blanched with steam (t= 75 + 1°C). Wiped in stages on sieves. The diameter
of the sieve holes (o =1.8; 0.4 mm)

Series N 3 - The prepared tomatoes were washed and inspected. Tomatoes
were crushed, blanched with steam at a temperature of - (t =75 + 1°C). The mass was
wiped on sieves. The diameter of the sieve holes (¢ = 3.0; 1.5 mm). A white fraction,
plasma, was separated from the tomato mass.

Series Ne 4 - The prepared tomatoes were washed and inspected. Tomatoes
were crushed, blanched with steam at a temperature of - (t =75 + 1°C). The mass was
wiped on sieves. The diameter of the sieve holes is (¢ = 3.0; 1.5 mm). The red frac-
tion was separated from the tomato mass — pulp without plasma.

Series Mo 5 - The prepared tomatoes were washed and inspected. Tomato

crushers. The diameter of the screen versts (¢ = 30...35 mm).The mass was blanched
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with steam at a temperature of - (t=85 + 3°C). The mass was wiped on sieves. The

diameter of the sieve holes (o =1,7; 0,5 mm).

The results of studies of the effect of pretreatment methods on labile compo-

nents of tomato pulp for fresh tomatoes are shown in Table 2.5

Table 2.5
The effect of the heat treatment method
on the preservation of labile components (n=3, P>0,95)
Experience Series Ascorbic acid Total‘ B- carotene
carotenoids
Series No 1 70,4 83,8 79,1
Series Ne 2 78,1 92,2 88,8
Series Ne 3 90,6 - -
Series Ne 4 85,3 98,4 97,6
Series Ne 5 71,6 64,7 63,1

Ascorbic acid of the studied tomato pulp samples under various methods of
pretreatment of raw materials with violation of the integrity of cells and subcellular
structures undergoes a decrease from 9.4 to 28.4%. Changes in carotenoids, the con-
tent of which is significant in tomatoes, also have certain trends. It should be noted
that studies conducted for total carotenoids and f-carotene correlate with data ob-
tained on changes in vitamin C content.

From the results obtained, it should also be concluded that both ascorbic acid
and the carotenoid complex of tomatoes can undergo enzymatic changes at the initial
stages of thermal influence. When the subcellular structures of tomatoes are damaged
during crushing, oxygen from the intercellular spaces and air affects the protoplasm
components, activating oxidative reactions. The intensification of this process occurs
due to the release of intracellular enzymes. Thus, during the inactivation of the en-
zyme complex and the removal of air from the intercellular structures of tomatoes by
blanching after crushing. The loss of vitamin C by 7.5%, and beta-carotene — by
13.7% higher than during the heat treatment of whole tomatoes.

The degree of mechanical action has a greater effect on the loss of ascorbic

acid - up to 20.2%, to a lesser extent on the loss of carotenoids — up to 14.6%. How-
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ever, according to the results of the experiment, it can be argued that the maximum
destructive effect is precisely heat treatment, and not mechanical grinding.

Since carotenoids, in particular, lycopene, whose content in tomatoes is dom-
inant, B-carotene and others, are chromophores that cause the natural color of toma-
toes; their destruction is a factor that reduces the quality of concentrated tomato
products in organoleptic indicators and biological value.

Chromophores are also other components of a non-carotenoid nature that are
part of tomatoes. Chlorophylls contained in the chloroplasts of all plant organisms
cause the green color of tomatoes. In mature tomatoes, the content of chlorophylls is
insignificant, so the predominant carotenoid complex masks green tones. However,
these photosynthetic pigments, being highly thermolabile, can significantly influence
the color formation of concentrated tomato products.

We have studied the effect of the total thermal effect on tomato mass during
processing on concentrated tomato products, namely, the effect of thermal effect on
the kinetics of decomposition of the pigment complex of tomatoes — carotenoids and
chlorophylls (o) and (B).

Analysis of the kinetics of the decay of labile components is possible by anal-
ogy with the description of the death of microorganisms during thermal exposure,
provided that the dependence of the concentration of the ingredient on the processing
time in a semi-logarithmic coordinate system is linear.

The results of experimental studies on the effect of thermal exposure on the

labile parameters of the pigment complex of tomato exposure are shown in Table 2.6.

Table 2.6
The influence of temperature on the factor of preserving
the nutritional value of tomatoes
Processing Values of D, Processing Values of D,
temperature, C conditional. minutes | temperature, C conditional. minutes
60 1520 100 570
70 1290 120 210
80 980 125 160
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The analysis of the obtained results allows us to draw a number of conclu-
sions important for the technology of tomato processing in the production of concen-
trated tomato products. The value D, which characterizes the duration of processing
tomato pulp in a constant temperature field, as a result of which the value of the rec-
orded indicator decreases by 10 times, gradually decreases at temperatures from 60 to
80°C, then drops sharply at a temperature of 80°C in comparison with 100, 120 and
125 C.

It is known from literature sources that the change in the content of carote-
noids when boiling tomato mass at a temperature of 60°C under vacuum pressure en-
tails, during the first 30 minutes, losses of carotenoids, including -carotene (provit-
amin A), significantly higher (22-31%) than at 80°C and 100 °C. This is explained
by the fact that at higher temperatures oxygen is removed from the tomato mass more
intensively than oxidative transformations of carotenoids occur. In addition, the oxi-
dation of polyene pigments and chlorophylls follows an enzymatic pathway in the
presence of oxide (peroxidases, lipoxidases, perlipooxidases), which retain their ac-
tivity at 60°C[45].

The values of D obtained by us at different processing temperatures correlate
with the available information.

To prevent the enzymatic destruction of carotenoids and chlorophylls, it is nec-
essary to apply a blanching technique with a processing temperature above 65+5°C .

However, from the experimental data obtained by us, at a processing tempera-
ture of 80°C and above, a sharp decrease in the values of D is observed, which indi-
cates an increase in the decay rate of the pigment complex. This is due to two main
reasons. Firstly, due to non-enzymatic oxidative transformations that intensify with
increasing temperature and are caused by double oxidation (co-oxidation) of carote-
noids, as well as the action of oxygen, catalysis of degradation reactions of the pig-
ment complex by metal ions and acids. Secondly, at temperatures above 80°C, the
cellular structures of the raw materials are rearranged, accompanied by a significant

increase in the lability of individual ingredients.
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Such trends, in all probability, should be associated with the peculiarities of
the state of the components of the pigment complex and the strength of the bond of
carotenoids and chlorophylls with proteins and lipids.

It is known that weakly bound carotenoids and chlorophylls are an association
of pigments with proteins, strongly bound — with lipoproteins. It should be noted that
the proportion of carotenoids and chlorophylls from their total amount in tomatoes is
free - 35.8 and 72.9%, weakly bound — 54.3 and 21.7%, strongly bound — 9.9 and
5.4%, respectively [52]. At the same time, it should be pointed out that the largest
share in the total composition of the pigment complex of tomatoes is occupied by free
and loosely bound forms of carotenoids and chlorophylls, which are most susceptible
to thermal degradation during technological processing into concentrated tomato
products.

Based on the above characteristics of the tomato pigment complex, namely its
high thermal stability, for an objective assessment of the effect of the parameters of
the technology with a view to its subsequent rationalization, it is advisable to monitor
changes in the quality of raw materials in terms of the total content of carotenoids and
chlorophylls in concentrated tomato products.

The degree of destruction of carotenoids and chlorophylls when determining
them by the spectrophotometric method makes it possible to include this indicator
among the recommended criteria for the quality control parameter of the product.
Taking into account the general tendency of destruction of carotenoids and their rep-
resentatives with provitamin activity, the degree of destruction of the total pigment
complex can be judged not only on the organoleptic characteristics of the finished
product, but also on its biological value.

The comparative simplicity of express spectrophotometry methods in the de-
termination of carotenoids and chlorophylls, make it possible to establish express au-
tomated control of the parameters of the functioning of the technological process and

its improvement in order to ensure the guaranteed quality of the finished product.
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The application of the method of Professor B. Flaumenbaum on the mathe-
matical determination of the effectiveness of thermal exposure to achieve the neces-
sary degree of sterility of canned products [33] made it possible to calculate the level
of degradation of the labile pigment complex of tomatoes during heat treatment under
variable temperature field conditions. Using the least squares method, the rate con-
stants of degradation reactions K (¢ '), the thermal stability constants D (conditional
minutes) and Z (°C) were obtained, the activation energy values Ea (cal/mol) were
empirically determined. The calculation results are shown in Tables 2.7 - 2.8.

For the rate of degradation of the sum of pigments that cause the coloring of
the product, (carotenoids + chlorophylls (o) and (f)) the activation energy will be
equal to: Eo=2157,4 cal/mol; Z=62.5C

Table 2.7

Characteristic of the degradation rate (K) of the total amount of labile pigments of
tomatoes (carotenoids +chlorophylls (o) and (B)) at T1/10

Processing temperature, ‘C Value Processing temperature, ‘C Value
K*104, ¢! K*10%4, ¢!

60 15,15 100 40,40

70 17,85 120 109,67

80 23,50 125 143,94

According to the data obtained, an increase in temperature by 60 ‘C (in the
range from 60 °C to 120 °C) increases the rate constant of pigment decay by 7.24
times, and the half-life, respectively, decreases. Sufficiently rapid rates of increase in
the decay rate constants of the pigment complex, as well as the thermal stability
index Z, which characterizes the temperature increase (‘C) necessary to reduce the
destruction rate of the pigment complex by 10 times, allow us to confirm the previ-
ously made conclusions about the sufficiently high thermal stability of tomato pig-
ments associated with their chemical structure and a large proportion of free and
loosely bound components. The thermal stability of the pigment complex is also af-
fected by the presence of acids, which tomatoes are rich in, and a small amount of

easily soluble proteins, which can have a protective effect on pigments.
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The obtained values of K for the labile pigment complex of tomatoes allow us
to objectively compare the developed technologies for the production of concentrated
tomato products from the point of view of the influence of technological processing
modes on the indicators of organoleptic and biological value.

When the pigments are destroyed, their decay products are formed, which
may not have color or may be colored. The destruction of carotenoids is associated
with their discoloration, while the mechanism of destruction of chlorophylls involves
the loss of magnesium by the porphyrin core and, consequently, the formation of
pheophytins with an olive-brown color.

The determination of the labile quality index of tomato products and the study
of its kinetic characteristics under thermal exposure (E,) determines the scientific jus-
tification of technological modes for obtaining concentrated tomato products, howev-
er, the biological features of tomatoes, in particular, the high content of the carote-
noid complex, firmly connected with the pulp of tomatoes. There are suggestions to
start searching for other ways to preserve quality, such technological techniques that
would reduce the thermal load on the pulp with the pigment complex adsorbed on it

in the production of concentrated tomato products.

The effect of thermal exposure on changes in the color scheme of tomato mass

In the production of concentrated tomato products, fresh tomatoes, and specif-
ically the components — all biologically active substances of tomatoes, undergo
changes. Dark-colored compounds are formed. The change in the color of tomato
processing products, the accumulation of dark tones not only worsens the organolep-
tic quality indicators of the finished product, reduces its nutritional and biological
value, but also indicates the destruction of the natural pigment complex of raw mate-
rials.

The results of the study of the chemical composition of tomatoes described
above showed that tomatoes contain a diverse carotenoid complex, the main repre-

sentative of which is lycopene — up to 68%, phytoin — up to 55%, at the same time,
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carotenes are contained to a lesser extent, and account for up to 2% of the total num-
ber of carotenoids.

We investigated changes in the carotenoid composition, the amount of chlo-
rophylls (o) and (B), as well as the color characteristics of tomato pulp depending on
the type of processing. The results of the studies are presented in Table 2.8.

To set up the experiment, crushed tomatoes were blanched with different
temperature conditions and exposure time, compared with crushed tomatoes without
heat treatment, the exposure time was 20 minutes.

It follows from the experimental results that the pigment complex of tomatoes
is susceptible to enzymatic destruction by oxidases ( crushing option without heat
treatment), while the degree of destruction of carotenoids reaches 39.2%, and chloro-

phylls — 64.6%.

Table 2.8
The effect of pretreatment on changes in the pigment
complex and the color of tomato pulp, % to fresh tomatoes

Technological Carotenoids loss Chlorophyll Chang-
operation losses ing the

lyco- | phy- B. o Y. 13 (a) B) color *

pene | toin | caro. | caro. | caro. | caro.

tene tene | tene | tene

Crushing ( control, 284 | 39,2 | 344 | 30,1 | 27,7 | 33,0 | 51,6 23,8 6
=20 min)
Steam blanching 1,7 1,9 1,3 1,2 0,9 1,0 62,3 19,7 3
(t=75C, t=10 min)
Steam blanching 42 5,4 4,8 3,7 33 3,9 74,3 29,7 9
(t=85°C, t=15 min)
Steam blanching 36,8 | 41,2 | 38,7 | 32,4 | 28,7 | 349 | 89,1 349 11
(t=100°C, =20
min)
Note. * - according to Tomakolor, A is the division of the conditional scale to the initial one in
fresh raw materials

The maximum preservation of the pigment complex was observed in the case

of minimal heat treatment (option t = 75°C, t = 10 min.), however, with the inactiva-
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tion of the native enzyme complex of tomatoes. In this case, carotenoids were pre-
served better, losses amounted to only 0.9- 1.9%, losses of the chlorophyll complex
had the same trends — up to 62.3%.

The maximum losses of carotenoids and chlorophylls were noted in the vari-
ant with treatment in the mode t=100"C, t= 20 min. — 41.2 and 89. 1%, respectively.

It should be noted that during the separation, identification and quantification
of individual carotenoids, their different ability to destroy was found. At the same
time, there are clearly general trends of light destruction in certain carotenoids, both
in the case of enzymatic and thermal degradation. Thus, the maximum losses were
observed in phytoin in all variants of the experiment, its losses amounted to 41.2%; y-
carotene is the most stable of the identified tomato carotenoids (up to 28.7%).

The destruction of chlorophyll components also has obvious tendencies, re-
gardless of the factors of influence: enzymatic or thermal nature. Thus, the destruc-
tion of chlorophyll (a) exceeds the loss of chlorophyll () by 2 times in the variant
without heat treatment, in the variant with rigid heat treatment, these indicators differ
by almost 3 times.

From this we can conclude about the high instability of chlorophylls under
technological influence — grinding, heat treatment.

The obtained results of quantitative determinations of pigments correlate with
the change in the color of the tomato mass.

Minimal changes in the indicator were observed with mild thermal inactiva-
tion of enzymes — color change only in 3 divisions of the conditional scale, maximum
— with severe thermal exposure — up to 9 divisions of the conditional scale. Analyzing
the results obtained, it becomes obvious that the color change of tomato pulp depends
on the degree of destruction of pigments, and since the products of destruction of ca-
rotenoids are slightly colored or unpainted, the main contribution to the color change
is made by the products of destruction of chlorophylls having dark, brown color —
pheophytins and pheophorbids — and this is the reason for the color changes of the
product.
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Consequently, the destruction of the pigment complex of tomatoes has an en-
zymatic and non-enzymatic nature. However, the thermal effect has a greater effect
on the change in the color of the tomato mass.

To study and establish the potential reactivity, resistance to discoloration, as a
result of heat treatment, as well as the result of the influence on the organoleptic qual-
ities of concentrated tomato products and their biological value, the biosynthesis of
carotenoids in tomatoes and their absorption maxima of absorption were analyzed.

In the literature there are scattered data on the schemes of transformation and
accumulation of carotenoids in tomato raw materials [35,56].

Biosynthesis of carotenoids in vivo proceeds from the most easily degradable
compound to a more stable one, the results of the experiment on carotenoid losses
during processing, given in Table 2.8, fully confirm the above and generalized
scheme of carotenoid biosynthesis.

The diversity of the composition and mass fraction of carotenoids in tomatoes
explains their different form of preservation during processing. The products of the
initial decay of carotenoids are apo-, seco- and norcarotinoids, the final ones are vari-
ous epoxides.

The potential resistance of carotenoids to destruction is mainly related to their
chemical structure, namely, the number of conjugated double bonds, the presence of
cycles included in the molecule that cause their reactivity. The structural features of
polyene substances affect their chromophore properties [55], in particular, the absorp-
tion maxima of carotenoid absorption.

When carotenoids degrade at the initial stages, the number of conjugated dou-
ble bonds in the molecule changes, absorption maxima due to the bathochromic effect
shift towards lower waves, which leads to a weakening of the color.

The analysis of the data given in Table 2.9, as well as the initial amount and
change in the content of individual carotenoids in tomato pulp, depending on the
thermal effect on raw materials, allows us to conclude that the largest contribution to

the color of tomato mass is accounted for by lycopene. The destruction of lycopene
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during heat treatment leads to its discoloration, and, as a consequence, a change in the

color of the tomato mass.

Table 2.9

The effect of the number of conjugated double bonds and the ring structure on
the absorption maxima of individual carotenoids ( petroleum ether)

Carotenoid Quantity in a Absorption maxima, nm

molecule
Phytoin Conjugated 3 275 285 296
Phytofluen double bonds 5 331 348 367
& - carotene 7 378 400 425
Neurosporin 9 416 440 470
Lycopene 11 446 472 505
Y- carotene Cyclic 11 431 462 495
B- carotene components 11 425 451 483

Tomatoes contain up to 120 mg / 100 g of chlorophyll solids, which are also
involved in the formation of tomato coloring. Basically, the chlorophyll component
of the tomato pigment complex is represented by two types of chlorophylls:
CssH72 OsN4sMg — chlorophyll (o); CssH7o OsNsMg — chlorophyll (B).

The chlorophyll molecule contains a large number of unsaturation centers, in
particular, as in carotenoids, a system of conjugated double bonds. Such features of
the chemical structure of porphyrins and their derivatives cause not only chromophor-
ic properties, but also high reactivity.

It follows from Table 2.8 that it is the chlorophyll component of the tomato
pigment complex that is the most unstable.

According to the results of our research and the opinion of some scientists,
chlorophylls are easily destroyed by the action of light, heat, chemical agents, which
can be stated by reducing the maxima of absorption spectra (Table 2.10).

The products of chlorophyll destruction are more stable than the starting sub-
stance formed without magnesium forms: pheophytins and pheophorbides. They have
significant differences in their color characteristics, namely, the significant content of
chlorophylls in the feedstock gives concentrated tomato products an unattractive dark

brown color.
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Table 2.10
Spectral characteristics of chlorophylls
Indicator Maxima of absorption spectra, nm
Chlorophyll 660,0
(0) (main) 612,5 572,5 527,5 497.5 4217,5 410,0
Chlorophyll

6425 592,5 567,5 547,5 502,5 4525 430,0

(B)

Trends in the accumulation of pheophytins and pheophorbides are in full ac-
cordance with the change in the color of tomato pulp, which indicates their signifi-
cant contribution to the formation of organoleptic indicators of tomato products.

Table 2.11

The effect of thermal exposure on the destruction of chlorophylls and the change
in the color of tomato pulp

The obtained results on the study of the effect of heat treatment on the de-
struction of chlorophylls (a) and () showed that the destruction process begins al-
ready at the temperature of vacuum concentration of tomato pulp — at 60°C. With an
increase in temperature and exposure time, chlorophylls are destroyed almost com-
pletely (losses are up to 80% relative to the initial content in tomato pulp). The acidi-
ty of tomatoes affects the rate and path of physico-chemical destruction of chloro-
phylls.

The accumulation of chlorophyll degradation products at the initial stages is
insignificant. It should be noted that with the structural modification of chlorophyll,
analogues of the (a)-series are formed from the (a)-form, and analogues of the (3)—
series are formed from chlorophyll (). In this regard, experimental data indicate a
high instability of chlorophyll (a), since even at the stage of the absence of thermal
effects on the tomato pulp, insignificant amounts of pheophytin (o) were observed.

Pheophorbids, as products of deeper transformations, are formed in smaller
quantities than pheophytins. However, already when heated to a temperature of 60°C,
the same tendency of high instability of chlorophylls (a) is observed, with the for-
mation of not only theophytins (a)-series, but also theophorbides (a) in insignificant
quantities.

The increase in temperature and duration of thermal action on the tomato pulp
is in direct correlation not only with the depth of destructive transformations of the

chlorophyll complex, but also with the change in the color of the tomato pulp.
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Content in mg/100 g of dry substances

Type of tom?to pulp chlorophylls theophytines pheophytin Changing

processing the color *

(@) ® (@) ® () ®

Without processing 43.12 25,84 1,54 i i i 0.0
(control)
Warm-up =60°C, | 3y 45| 2403 | 982 | 107 | 096 ) 3.5
=10 min.
Warming up
=85°C. 1=15 min. 22,12 | 21,04 20,03 3,87 1,86 0,93 7,0
Warming up
=100°C, 1=20 min, 9,38 12,48 31,10 10,19 3,49 3,02 12,5
Note.*- according to the Tomacolor device, A division . conditional scale to control

The formation of the color of concentrated tomato products depends not only
on the discoloration of carotenoids and the transformation of chlorophylls. In the pro-
cess of concentrating the crushed multicomponent tomato system, various chemical
transformations occur due to a number of factors.

The problem of the formation and accumulation of dark-colored compounds
during the processing of tomatoes was paid attention by some researchers [14, 64],
who noted that the accumulation of dark tones is facilitated by the oxidation of vari-
ous substances, namely tyrosine, di- and triphenols, pyrocatechin and other com-
pounds with the formation of melanins, as well as the Maillard reaction, formation of
furfural, hydroxy- and oxymethylfurfural (OMF), polyphenolamines, phlobafenes
and other compounds.

Considering that the heat treatment of tomato mass during its concentration
leads to discoloration of the carotenoid complex, the natural coloring of the raw ma-
terial becomes less intense and does not hide the dark-colored newly formed oxida-

tion products.
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It should also be noted that the increase in the concentration of system com-
ponents during the concentration of tomato pulp mass contributes to an increase in
the rate of nutrient involvement in transformation reactions.

The change in the quality indicators of tomatoes during heat treatment is as-
sociated with a change in the pigment complex of raw materials, as well as involve-
ment in transformations of various chemical nature, accompanied by the accumula-
tion of dark—colored products of almost all components of chemical composition -
proteins, amino acids, oligo- and monosaccharides.

Since the coloring of concentrated tomato products is a complex characteristic
and depends on the presence of various chromophore groups, their destruction in
pigments and accumulation during heat treatment and the entire technological process
of concentrating dark-colored compounds of various natures changes the brightness
and purity of color.

To quantify the accumulation of products, the color change from red to satu-
rated brown, as a result of heating, we conducted an experiment similar to the study
of the kinetics of the decay of labile ingredients of tomato mass.

To set up the experiment, the tomato pulp was sealed in thin glass ampoules
and warmed up in the temperature range from 60 to 125°C. The appearance of accu-
mulation of dark—colored compounds indicated a change in the color of tomato pulp.
The studies were carried out according to the standard method on the Tomacolor de-
vice. The average statistical data were subjected to regression analysis, then the con-
stants D and Z were determined from the regression equations, characterizing the rate
of accumulation of dark-colored compounds in the tomato mass, depending on the
duration and temperature of heat treatment. The results of the experimental studies
and calculations are summarized in Table 2.12.

The analysis of the obtained results indicates that the color change of the to-
mato pulp mass occurs at a more accelerated rate than the degradation of the pigment

complex (on average by 1.7 ...2 times). Therefore, dark-colored products of the inter-
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action of various substances of tomatoes are an important component in the formation

of the color of the finished concentrated tomato products.

Table 2.12

Changes in the total color index of tomato mass
(accumulation of dark-colored compounds) under thermal exposure

Exposure tempera- Values of D, Processing tempera- Values of D,
ture ,'C conditional minutes ture , C conditional minutes
60 725 100 225
70 590 120 108
80 385 125 81

7=41"C
The combined effect of the weakening of the color of the natural pigment

complex and the formation of dark-colored compounds leads to an undesirable
change in the organoleptic characteristics of the finished product. The search for solu-
tions to this problem can be based on the use of new methods and technological tech-
niques in the production of concentrated tomato products based on the regulation and

prevention of undesirable processes affecting the quality of finished products.

Colloidal-chemical characteristics of tomato mass

The mashed tomato pulp coming from the wiping machine into the evapora-
tion apparatus for concentration is a multicomponent physico-chemical system with
certain properties.

The main features of tomato pulp include its pronounced polydispersity and
hydrophilicity. The presence of substances in the pulp in the form of molecules and
ions — sugars, organic acids, ash elements — practically does not affect its rheological
properties. The viscosity of the mashed tomato mass is caused by substances in the
colloidal state and the coarse phase.

The colloidal phase of tomato pulp is mainly represented by pectin substanc-
es, partially hemicelluloses and tomato proteins. Individual pulp particles, the size of
which is 0.2-800 microns, form a coarse-dispersed phase. The most important thing
for the concentration process is the suspended pulp fraction, substances insoluble in

juice.
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The second characteristic feature of tomato pulp is its high hydrophilicity, de-
pending on the presence of pectin substances, starch, and proteins in the system. The
raw material — tomatoes — is rich in hydrophilic components, which can complicate
the technological process of boiling when obtaining concentrated tomato products: up
to 2.9% of pectin substances; starch content can reach 6.4% in terms of dry matter.

It should be noted that during thermal exposure (heating of the tomato pulp in
the heater under the influence of vacuum, the actual process of concentration in
evaporators), the content of soluble pectin in the tomato pulp increases relative to the
initial one, which is explained by the hydrolysis of protopectin. The total hydrophilic-
ity of the system during pulp processing increases not only due to hydrolysis, an in-
crease in this indicator is also associated with thermal gelatinization of starch and co-
agulation of proteins. In the production of concentrated tomato products, both the
dispersion of the system and its hydrophilicity have a great influence on the change in
the rheological parameters of tomato masses.

It was found that with an increase in the molecular weight of the solute mole-
cules, the amount of bound moisture increases. Accordingly, the polymers that make
up the food product, binding water, increase the viscosity of the system. This fully
applies to both proteins dissolved in the liquid phase of tomato pulp and polysaccha-
rides. The content of the latter increases relatively due to the transition of protopectin
to soluble pectin during heat treatment or the action of pectolytic enzymes.

The pulp of tomatoes, in which the fiber content increases by the end of the
ripening process, is also able to bind water. As a result, the increasing amount of
bound water increases the viscosity of the tomato mass and does not allow it to con-
centrate up to 30% of dry matter.

The factors listed above during the concentration process lead to:

- a sharp decrease in the convection of the boiled mass;

- settling of coarse dispersed particles on the heating surface of the equip-

ment, which leads to the formation of carbon deposits.
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To study the content of bound water in tomato masses, the amount of alcohol-
insoluble substances in tomatoes was determined. The value of this indicator corre-
lates with the ability of this system to moisture binding. Alcohol insoluble substances
include not only the pulp itself, but also high-molecular compounds precipitated by
alcohol from the liquid phase: cellulose, pectin substances, proteins.

The results of studies of the content of alcohol-soluble substances in tomatoes

of mechanized harvesting varieties are shown in Table 2.13.

Table 2.13
Alcohol-soluble substances of tomatoes of mechanized harvesting varieties
Tomato variety Composition of alcohol- soluble substances, %
total, % composition, % ( by weight of alcohol- soluble substances)
by weight of protein pectin  substances cellulose
tomatoes

Varieties grown in China

Lichun [} & 1,49 20,1 22,6 27,8
Jinanfenhong 1,31 18,0 22,9 24,4
TrA AL

Ruixingdabao 1,58 23,2 20,7 25,6
f PN

Varieties grown in Ukraine

Lagidny 1,25 24,1 23,8 26,5
Torch 1,57 17.9 20,5 28,7
Flora 1,34 18,4 21,9 27,3

In alcohol-soluble substances, the mass fraction of some constituent compo-
nents was determined, the effect of which on the viscosity of the system is particular-
ly significant - cellulose, nitrogen-containing and pectin substances.

The research results showed that for varieties of tomatoes of mechanized har-
vesting, the protein content varies from 15.8 to 24.1% of the total weight of the alco-
hol-insoluble residue, pectin substances are approximately at the same level — 20.5
...24.3%. Cellulose plays an essential role in the formation of the hydrophilicity of the
system, based on its structural characteristics - friability, fibrousness, and the amount
— from 22.7 to 28.7% in the total weight of alcohol-soluble tomato residue.

It is established that there is a strict correlation between the content of alco-

hol- insoluble substances in tomatoes and the viscosity of the juice obtained from
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them. Based on the analysis of the chemical composition of tomatoes, the varieties of
mechanized harvesting are characterized by a high content of fiber, lignin, protopec-
tin, pentosans, which provide a high water absorption capacity of the pulp, which is
consistent with the results of the study of alcohol-insoluble substances of tomatoes.
To study the effect of the content of pulp components on the rheological
properties of tomato mass, the change in relative viscosity during the technological
cycle of production of concentrated tomato products was investigated. The results of
the study are presented in Table 2.14.
Table 2.14

Viscosity of tomato products

Concentration of tomato products, Relative viscosity, at temperature
% of solids 20C 80°C
Tomato mass - pulp after the wiping 1,1 1,03
process, 5 %

Tomato puree, 12 % 2,5 1,57
Tomato puree, 14 % 11,0 6,5
Tomato paste, 19,3% 28,0 14,5
Tomato paste, 24,7 % 145 58,7
Tomato paste, 29,6% 423 148,5

The rate of increase in the viscosity of boiled tomato masses is directly de-
pendent on the content of soluble solids in them. As the concentration of dry sub-
stances increases, the viscosity increases and the convection in the system decreases,
which is explained by the increasing resistance of the medium with respect to parti-
cles moving during convection. Thus, the relative viscosity of tomato paste with
29.6% of solids exceeds the viscosity of tomato pulp by 384.5 times.

As the obtained research data have shown, they indicate that the relative vis-
cosity of tomato pulp during boiling increases especially sharply when the concentra-
tion of dry substances reaches about 20%, which is explained by the achievement of a
critical concentration by the system, when almost all the remaining moisture is in a

bound state.
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Dispersed composition of tomato mass,
as the main factor influencing the concentration rate

The technological process of wiping tomatoes, during the formation of tomato
pulp, is based on changing the size of the particles of tomato pulp. The dispersed
composition of tomatoes affects the rheological properties of the tomato mass, which,
in turn, determines the quality of concentrated tomato products.

We have studied the effect of the dispersed composition of tomato pulp de-
pending on the method of its preparation, as well as the effect of the degree of disper-
sion of insoluble dry matter of tomatoes on its rheological properties. The fractional
composition of insoluble solids was determined by the method proposed by A. Dia-
konova, which varied depending on the mode of operation of the cleaning unit. The
results of the study are presented in Table 2.15.

Table 2.15

The effect of the degree of dispersion on the viscosity of tomato pulp

. Fractional composition of insoluble substances .
Diameter - 5 - Relative
£ holes. mm pulp particles, % to the mass of insoluble substances viscosity
© ? 15- 150 microns 150-300 microns >300 microns
1,5 93,6 2,7 3,7 1,059
0,75 96,9 1,2 1,9 1,055
0,5 97,7 1,5 1,2 1,056
1,5 and 0,4 98,4 0,9 0,6 1,061

As studies have shown, as the fine fraction in the tomato pulp increases, the
relative viscosity of the system increases slightly.

When grinding tomato mass on sieves with a hole diameter from 1.5 to 0.5
mm, the relative viscosity index increases only 1,002 times. Consequently, the dis-
persed composition of tomato pulp at the initial stages of the technological process
does not have a significant effect on its rheological parameters.

With finer grinding of tomatoes, the degree of destruction of plant tissue cells
increases, which, as is known, leads to an increase in the maximum release of juice.

We have conducted a series of experimental studies of the effect of the method of
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pretreatment of tomato mass on the rate of evaporation of moisture during concentra-
tion.

To study the method of preparing tomato pulp before concentration, a stand
was designed and manufactured. The equipment of the stand performs the following
technological operations: heating of whole tomatoes, crushing of tomatoes, separation
of tomato mass into fractions, concentration of the liquid phase.

The scheme of operation of the equipment of the stand is organized as fol-
lows: tomatoes and steam are fed into the working chamber. Steam pressure and
product temperature are monitored using a pressure gauge, an automatic potentiome-
ter with a thermocouple as a sensor. The design of the wiping unit allows you to di-
vide the mashed tomato mass into two fractions. The ring mounted on the armor of
the sieve drum divides its working length into two parts. From the outside, the sepa-
ration ring has a rubber gasket pressed against the inner surface of the protective cas-
ing. The fractions of the tomato mass exit through separate pipes into prefabricated
containers installed under the working part of the machine. A different ratio between
the volumes of the resulting fractions is achieved by moving the ring on the armor of
the sieve drum. The stand is equipped with equipment for boiling, which allows non-
contact heating of crushed tomatoes, in which saturated steam is used as a heat carri-
er. The duration of keeping tomatoes in the brewer is regulated by the speed variator
of the screw.

The evaporation chamber is equipped with a thermocouple, a sampling device
and an agitator. The vacuum in the evaporation chamber, the degree of which is ad-
justed depending on the concentration of the product and the set concentration tem-
perature, is achieved using a vacuum pump.

Prepared samples of tomato pulp of various degrees of grinding were subject-
ed to evaporation under the same conditions. With a periodicity of 15 minutes, sam-
ples were taken from the samples to determine the content of soluble solids in them

(according to the refractometer device).
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The obtained experimental data on the study of the rate of evaporation of
moisture from tomato pulp of various degrees of dispersion are given in Table 2.16.
Table 2.16

The effect of the degree of dispersion of tomato mass on the rate
of evaporation of moisture

Number of The diameter of the sieve holes The dry matter content according to the re-
wipes or the size of the gap in the col- fractometer after evaporation for, minutes
loid mill 30 [ 45 ] 60 | 75
Experiment 1. The initial dry matter content in tomatoes is 5.8 %
1 1,5 7,2 8,0 12,8 21,4
2 1,5 and 0,75 7,2 8,6 13,6 23,6
2 1,0 and 0,5 8,2 10,2 16,2 27,2
Experiment 2. The initial dry matter content in tomatoes is 6.7 %
2 1,5 and 0,75 8,8 11,0 13,8 17,2
3 1,5; 0,75 and 0,75 8,8 11,2 14,4 18,8
4 1,5; 0,75; 0,75 and 0,75 3,8 12,0 14,8 20,2
3 1,5; 0,75 and 0,5 9,0 12,5 20,0 31,0

In each series of experiments, the same batch of tomato pulp was passed
through a wiping machine with different sieve diameters or through a colloidal mill.
In some variants, two-, three- and four-fold wiping was used.

As Experiment 1 has shown, when grinding tomato pulp on sieves with a
hole diameter of up to 1.5 mm, the dry matter content during boiling for 75 minutes is
21.4%. Samples of the same batch of tomato pulp with a different dispersed composi-
tion of the insoluble fraction, which were obtained by wiping on sieves with a diame-
ter of up to 0.5 mm, during the same period of concentration, contained 5.8% more
solids.

In Experiment 2, where the initial dry matter content in the tomato pulp was
higher, the concentration rate of the tomato mass was higher. Similar research condi-
tions showed a 13.8% increase in dry matter over the same period of time.

The presence of a clear dependence of the increase in the rate of evaporation
of moisture from the tomato pulp with an increase in the content of the fine fraction
in its composition is also obvious. In experiment 2, two-, three- and four—fold wiping

were used, while with the same sieve diameters, double wiping allows increasing the
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dry matter content for the same period of moisture evaporation by 1.6%, and three-
fold - by 3%.

The practical significance of the conducted research is to reduce the time of
heat treatment of tomato pulp and, as a result, to reduce energy consumption, the du-
ration of the technological cycle, losses of biologically active thermolabile compo-

nents of raw materials.

Study of rheological characteristics of tomato pulp
with different content of solid fraction

Tomato pulp is a complex physico-chemical system represented by a liquid
fraction with a solid insoluble phase suspended in it. As mentioned above, suspended
particles are represented by substances that are hydrophilic compounds in their chem-
ical structure.

Studies of the chemical composition of tomatoes, the results presented above,
have shown a significant content of polymers with moisture-binding ability: hemicel-
lulose, cellulose, lignin, pectin substances, proteins.

The presence of fiber causes friability and, in combination with protopectin,
pentosans and protein compounds, a high water absorption capacity of tomato pulp.

The studies cited above have shown that the preliminary preparation of toma-
to pulp before concentration, which causes an increase in the quantitative content of
the fine fraction in it, allows to increase the concentration rate, but does not make it
possible to reduce the viscosity of the tomato mass. This fact served as the basis for
studying the influence of the number of undissolved pulp particles, as the dominant
factor in the formation of the viscosity of the system, on the rheological properties of
tomato pulp.

The next stage of experimental research was to study the relative viscosity of
tomato mass with different contents of suspended pulp particles. The object of the
study was tomato products in their initial state, with partial as well as complete sepa-

ration of the solid suspended phase (pulp) from plasma at various temperatures.
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The viscosity of the tomato mass, from which the solid phase (pulp) has been
removed, increases by 6.19 times at a temperature of 20°C and only 2.2 times at a
temperature of 75°C with an increase in the content of soluble solids from 6 to 30%.

The concentration of tomato pulp of the usual fractional composition to a dry
matter content of 30% is accompanied by an increase in relative viscosity by 384.55
and 139.03 times, respectively. Even partial separation of suspended pulp particles
(10% by pulp weight) can reduce the viscosity of the system by 88.23% at a tempera-
ture of 20°C and by 87. 15% at a temperature of 75°C.

The results obtained allow us to conclude that it is the presence of suspended
pulp particles that leads to a complication of the process of obtaining concentrated
tomato products in production conditions. Consequently, separation of the solid phase
of the tomato pulp with subsequent concentration of the liquid part (plasma) can
avoid the settling of coarse particles on the surface of the equipment and significantly
improve the ability of the boiled system to convection by reducing the relative viscos-
ity of the system of concentrated tomato products in production conditions.

We studied the preliminary separation of suspended tomato pulp particles
from the liquid phase as a factor in reducing the viscosity of the system. To do this,
phase separation was carried out, followed by separate concentration of the liquid
part (plasma).

The liquid phase after separation of suspended particles can be concentrated
to a dry matter content of 80% in it, while the viscosity of such a concentrate will on-
ly slightly exceed the viscosity of the usual 20% tomato puree. Further mixing of the
concentrated plasma with the initially separated pulp can be a way to obtain concen-

trated tomato products.

III. PRODUCTION TECHNOLOGIES CONCENTRATED TOMATO
PRODUCTS BY FRACTIONATION OF TOMATO PULP

The maximum preservation of the natural properties, biologically active sub-

stances of tomatoes in the production of concentrated tomato products is the main
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task. The results of preliminary rheology studies have shown that in order to solve
this problem, it is necessary to develop a method for fractionating tomatoes, the con-
centration parameters of the liquid phase, the ratio of its connection with the pulp and

the regime parameters for preserving the resulting product.

The influence of tomato pretreatment methods on the fractionation process

To implement the proposed technological scheme, studies were conducted to
study the effect of pretreatment of tomatoes on the technological characteristics of the
mashed tomato mass.

Studies on the preparation of tomato mass were aimed at obtaining pulp with
a reduced content of insoluble solids using the equipment of the experimental stand,
as well as existing and used in the food industry, by changing the operating parame-
ters of tomato processing.

Four methods of processing tomatoes were investigated, and the traditional
method given in the technological instructions for the production of concentrated to-
mato products (method 1) was used as a control.

Method 1 — control. Whole tomatoes of mechanized harvesting were washed,
inspected, then crushed and the seeds were separated, rough wiping was carried out
(the diameter of the sieves was 5 mm). The mashed mass was sent to the mixing pro-
cess at a temperature of 75 = 5°C, then crushed on wiping machines (sieve size 3.0;
1.5; 0.4 mm) and fed for concentration.

Method 2 Whole tomatoes of mechanized harvesting were washed, inspected,
steamed until a temperature of 75 £ 1°C was reached in the center of the fruit, the
seeds and skins were separated, then wiped, wiping was carried out on washing ma-
chines (the diameter of the sieves was 1.8 and 0.4 mm).

Method 3. Washing, sorting, blanching and separation of the skin was carried
out similarly to Method 2, wiping was carried out on wiping machines (the diameter
of the sieve hole is 3.0 and 1.5 mm) and divided into two fractions: liquid fraction

(juice - plasma) and thick mass (after juice separation).
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Method 4. Whole tomatoes of mechanized harvesting were washed, inspect-
ed, steamed until a temperature of 85 + 3°C was reached in the center of the fruit, the
liquid mass (juice) was separated on the drain, the solid phase-the pulp was wiped on
the wiping machines sequentially (the diameter of the sieve holes 5.0; 3.5; 1.8; 1.5
mm), then finished (diameter 0.4 mm).

Method 5. Whole tomatoes of mechanized harvesting were washed, inspect-
ed, crushed into pieces from 25 to 30 mm, boiled at a temperature of 85 = 3°C, seeds
and skins were separated on seed separation equipment, then wiped on a wiping ma-
chine (the diameter of the sieve holes is 1.5 and 0.5 mm).

The characteristics of the tomato mass, depending on the method of prepara-
tion, are presented in Table 3.1.

Table 3.1

Characteristics of tomato mass depending on the method of preparation

Method of obtaining
Indicators Nel Ne Ne 3 e 4 -
control | 2 | plasma | MK | plasma | thick Ne s
mass mass

Mass fraction of soluble solids S % 54 54 54 5.4 5.4 5,5 5,4
Mass fraction of pulp, % 18,0 16,7 11,9 20,8 6,2 43,9 16,4
Mass fraction of insoluble solids IS % 0,79 0,73 0,64 0,86 0,7 1.4 0,75
Mass fraction of vitamin C % X 10 124 14,7 13,1 12,8 14,5 12,4 14,5
pH 4,21 4,3 4,27 4,29 4,27 4,29 | 4,23
Color by Tomacolor 26,0 | 27,0 34,0 30,4 30,0 42,0 | 29,0
Relationship S/1S 6,8 7.4 8.4 6,2 7,7 4,0 7,2
Consistency  according to Bostwick
em/30¢ _ N - - 15,6 4,5 -

Analyzing the research results, it can be concluded that the best in terms of
indicators important for separating the liquid phase from tomatoes before concentra-
tion is the mass obtained by Method 4.

Further, studies were carried out to establish the optimal parameters of the

tomato heat treatment regime, in order to increase the yield of the liquid fraction.
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To maximize the separation of the liquid fraction, a heating method was used
that would ensure complete plasmolysis of cells and inactivation of pectolytic en-
Zymes.

Preparation of tomatoes before fractionation (washing, sorting, inspection,
shower rinsing) was carried out according to traditional technology.

The prepared whole tomatoes were subjected to heat treatment by blanching
with steam, while the temperature in the center of the fruit was controlled.

The studies were carried out when the temperature in the center of the tomato
fruit reached from 75°C to 95°C with an interval of 5°C and the duration of the liquid

fraction draining from 5 to 20 minutes. The results of the studies are shown in Table 3.2.

Table 3.2
Dependence of the amount of separated liquid fraction
on the temperature and duration of the process
Temperature, ‘C Duration, min Amount of liquid fraction, %
75 5 from 40 to 47
75 10 from 45 to 53
75 15 from 52 to 63
75 20 from 52 to 63
80 5 from 42 to 49
80 10 from 45 to 53
80 15 from 53 to 64
80 20 from 54 to 65
85 5 from 45 to 53
85 10 from 52 to 64
85 15 from 57 to 68
85 20 from 57 to 68
90 5 from 47 to 55
90 10 from 53 to 63
90 15 from 57 to 68
90 20 from 58 to 69
95 5 from 47 to 55
95 10 from 53 to 63
95 15 from 57 to 68
95 20 from 58 to 69

According to the research results (Table 3.2), the separation of the liquid frac-
tion stops after almost 15 minutes. The most optimal temperature for heating the to-

mato fruit in its center should be considered the temperature of 85°C. At the same
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time, 57% to 68% of the liquid fraction is separated. A further increase in tempera-
ture contributes to an increase in the amount of liquid fraction from only 1% to 2%.

Separation of the liquid fraction was carried out by gravity on the drain. After
separating the liquid fraction, the blanched tomatoes were sent to the separation of
skins, seeds and other unused waste. The remaining mass of tomatoes was wiped on
wiping machines with a diameter of holes in the sieve -3 mm; from 1.5 mm to 1.8
mm and from 0.4 mm to 0.5 mm.

The dispersed composition of the obtained tomato mass was studied de-
pending on the tomato variety. These data are given in Table 3.3.
Table 3.3

Dependence of the dispersed composition of tomato mass on the variety (n=3, P>0,95)

Mass fraction of pulp particles, %

Tomato variety size, microns
15- 150 microns ‘ 150-300 microns ‘ more than 300 microns

Varieties grown in Ukraine
Lagidny 95,3 2,3 2.4
Gospodar 95,8 1,7 2,5
Red Hunter 95,5 2.5 1,8

Varieties grown in China
Lichunfifj 95,0 3,0 2,0
Jinanfenhong ¥ B K7 £1 96,0 3,0 2,9
RuixingdabaoXfi /£ K & 94.9 2.7 2,5

Analyzing the results of the studies shown in Table 3.2, it was found that the
largest number of particles with a size of 15- 150 microns was observed in tomato
mass made from tomatoes of the "Lagidny" variety - (95.9%), "Gospodar" - (95.8 %),
Jinanfenhong ¥ B4l — (96.0 %), Ruixingdabao¥i 2 KT — (94.9 %). At the same
time, the tomato mass of these varieties contains the largest number of particles larger
than 300 microns (2.7 - 3.0%). Thus, the varietal characteristics of tomatoes affect the

quantitative composition of particles of different sizes in the tomato mass.
Physico-chemical studies of tomato fractions

The liquid fraction of tomatoes consists mainly of soluble solids (sugars, ac-

ids, vitamins, etc.), and the pulp is the walls of tomato cells, which consist of pro-
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topectin, cellulose, hemicelluloses. When the mashed tomato mass is obtained using
traditional technology, crushed tomatoes are subjected to heat treatment, as a result of
which the viscosity of the mashed tomato system intended for boiling increases. The
reason for such changes is the conversion of insoluble protopectin into a soluble
form. This fact explains the reasons for the difficulties in the technological process of
concentrating tomato mass. According to the proposed technology, short-term heating
of tomatoes was carried out only until the pulp softened without the transition of pro-
topectin to soluble pectin. The characteristics of the liquid fraction of tomatoes and
tomato mass are given in Tables 3.4 and 3.5.

Table 3.4

Physico-chemical parameters of the liquid fraction of tomatoes (n=3, P>0,95)

Tomato variety

As can be seen from the results of the studies presented in Table 3.3 - 3.5, the
liquid fraction of tomatoes contains substances soluble in water, and insoluble dry
substances (pectin substances, cellulose, hemicellulose) predominate in the tomato
mass. The content of the main component of tomato mass (pulp) varies depending on
the variety of tomatoes from 58.2 % (Lagidny variety) before 69.3 % (Jinanfenhong
Y Ll variety).

Development of optimal modes of thermal processing

of separated tomato fractions

The viscosity of the tomato product obtained from the tomato fraction was
studied. The tomato fraction did not contain suspended pulp particles during the con-
centration process. The process was carried out with constant control of the mass
fraction of soluble solids from 5% to 75% with an interval of 10%. The results are
shown in Table 3.6.

Table 3.6
The viscosity of the tomato product obtained
from the liquid fraction of tomatoes (n=3,P>0,95)

Investigated indicators Lagidny | Gospodar | Jinanfenhong Lichun
GrE A [RESS
Mass fraction of soluble solids, % 5,5 5,4 6,1 5,8
Mass fraction of total sugar, % 4.8 4,7 3,041 278
Mass fraction of fructose, % 1,2 1,1 1,0 1,0
Mass fraction of glucose, % 1.6 15 1.2 14
Mass fraction of titrated acids (per citric
ass fraction of 1 cids (per citr 0,45 0,41 0,6 0,53
acid), %
Mass fraction of vitamin C, X - 10 7 ,% 18,2 22,0 37,8 20,9
pH 4,0 4,1 4,3 4,2
Mass fraction of insoluble solids (IS), % 0.1 0.1 0.1 0.1
Table 3.5

Physico-chemical parameters of tomato mass (n=3, P>0,95)

Mass fraction of soluble solids, % Relative viscosity at 20 'C
5 1,002
15 1,5
25 2,8
35 7,0
45 18,1
55 30,2
65 49,3
75 65,4

Tomato variety

Investigated indicators Lagidny Gospodar Jinanfenhong Lichun
EE R AL [ITES
Mass fraction:
- pulp, % 58,2 56,7 69,3 66,9
- insoluble solids, % 1,78 1,74 2,05 1,99
- pectin substances, % 0,26 0,28 0,25 0,28
- cellulose, % 0,60 0,76 0,48 0,43
- hemicellulose, % 0,30 0,32 0,40 0,32
- soluble solids, % 5,6 5,5 5,9 5,4
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The effect of the presence of suspended pulp particles in the tomato mass on
the concentration process, namely on the relative viscosity, is given in Table 3.7

It is established that if the pulp is not removed from the tomato mass, then
with an increase in concentration from 5 to 30%, the viscosity will increase by
400.450 times. Even partial separation of the pulp in an amount of 10 to 12% reduces

the viscosity of the finished product by 10- 12 times.
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Table 3.7
Viscosity of tomato products with different content

of suspended pulp particles (n=3, P>0,95)

Degree of sepa- Relative viscosity at 20°C Relative viscosity at 75°C

ration of sus- | Not concentrat- Concentrated Not concentrat- Concentrated to-

pended pulp par- | ed tomato mass. tomato mass. ed tomato mass. mato mass.

ticles Mass fraction of Mass fraction of | Mass fraction of Mass fraction of
soluble solids soluble solids soluble solids soluble solids

6 % 30 % 6 % 30 %

Not deleted 1,1 423 1,03 1432

Deleted 10 % by

weight of tomato 1,03 49,8 0,02 18,4

mass

Completely  de-

leted 1,002 6,2 1,002 2,2

Thus, in the presence of suspended particles in the product, the viscosity of
the product increases with concentration, the flow properties deteriorate, and this
complicates the operation of vacuum evaporation plants, the residence time of the
product at high temperatures increases, which leads to a deterioration of its organo-
leptic properties. Therefore, a liquid fraction was subjected to concentration, which
contains only water-soluble components. The concentration process was carried out
to a mass fraction of soluble solids - from 50 to 70%.

The tomato mass (pulp) was not subjected to concentration, so the content of
carbohydrates, amino acids, aromatic substances and vitamins remained in it almost

at the initial level.

Research of technical and technological solutions

in the production of concentrated tomato products
Using the results of information, applied and fundamental research, a funda-
mentally new technological scheme for the production of concentrated tomato prod-

ucts was developed, which is shown in the figure. 3.1.
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Figure 3.1 Technological scheme of production of concentrated tomato products

Pre-prepared whole tomatoes were heated to a temperature of 85 °C in the
center of the fruit for 15 minutes and sent to the drain.

The separated liquid fraction was concentrated to a mass fraction of soluble
solids of 70%.

After separation of the liquid fraction, a thick tomato mass remained, which
was supplied to the equipment for skin removal. The peel was separated by pressing
tomatoes on a drum with holes from 5 to 9 mm in diameter. The skin lingered on the
surface of the drum, and the remaining mass was forced through the holes into the

middle of the drum.
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All technological operations were carried out on the existing traditional tech-
nological equipment. Based on the conducted research, a basic hardware technologi-
cal scheme for the production of concentrated tomato products has been developed.
The hardware and technological scheme for the production of concentrate tomato
products has been developed taking into account the use of traditional technological
techniques, operations, processes and equipment. The variation in the volume of pro-
cessing of tomato raw materials was necessarily taken into account. The hardware
and technological scheme is cost-effective.

In parallel, studies were conducted on the dependence of the content of the
peel in the tomato mass on the technical parameters of the drum. The total amount of

skin, depending on the variety, ranges from 8 to 12%. The results are shown in Table 3.8.

Table 3.8
The amount of skin trapped in the tomato mass, %
Diameter of holes in the drum, mm The total amount of skin in the tomato mass, %
5 from 2 to 3
7 from 4 to 5
929 from 6 to 7

As can be seen from the data of the conducted studies, the smallest amount of
skin in the mass is provided with a diameter of 5 mm drum holes

After the peel was separated, the thick mass, together with seeds, coarse fi-
bers, and the residual amount of peel, was fed into a coarse wiping machine with a
sieve hole diameter from 1.5 to 1.8 mm and for finishing — with a sieve hole diameter
of 0.4 mm. The tomato mass obtained in this way, with a pulp content of 61-65% and
a mass fraction of soluble solids of 5.5%, is a tomato mass component for further
mixing with a concentrated liquid tomato fraction containing 70% dissolved solids.

The liquid fraction obtained on the drain has a viscosity index close to that of
water and ranges from 0.001 - 0.009 n / sec m? at 30°C . The low viscosity of the lig-
uid fraction allowed it to be concentrated to a mass fraction of soluble solids of 70%

for further mixing with the mashed tomato mass.
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By varying the ratio of the mashed tomato mass to the concentrated product, it
is possible to obtain a pasty tomato product with a mass fraction of soluble solids
from 15% to 30%.

To obtain a 30% tomato paste when mixed with a concentrated liquid fraction
with mashed pulp (with a mass fraction of dissolved solids of 5-6%), part of the
mashed pulp remains unused. To reduce the amount of waste and ensure the complex
processing of tomatoes, the resulting pulp can also be used for the production of
products with a complex component composition, for example — natural tomato sauc-
es, ketchups, etc.

According to the scheme, tomatoes after washing and sorting arrive for
blanching in a screw brewer. Heating is carried out by saturated steam to a tempera-
ture in the center of the fruit of 85 + 3°C to prevent the destructive effects of pecto-
lytic enzymes of tomatoes, as well as to convert insoluble protopectin into soluble
pectin, the duration of exposure was 15 minutes.

Blanched tomatoes were fed to the drain, where a liquid fraction was separat-
ed — the juice of gravity, which is filtered through a nylon filter No. 20 with a diame-
ter of 0.5 — 0.7 mm, in order to separate pieces of pulp and seeds. After filtration, the
juice of the gravity flows for concentration into a vacuum evaporation apparatus,
where it is boiled to a mass fraction of dry matter from 50 to 70 %, the concentrated
juice of the gravity is collected in a heated tank.

After the drain, the blanched tomatoes are separated from the skin and served
for wiping in a wiping machine with a diameter of 5.0 mm and 3.5 mm sieve holes.
The waste in the form of skins and seeds is not subject to further processing in tomato
production, they can be used in the production of animal feed, birds and fish.

The wiped mass is then fed for wiping into a machine equipped with sieves
with a hole diameter of 1.8 mm and 1.5 mm, and then for finishing (hole diameter of
0.4 mm) After finishing, the mass is pumped into a heated reservoir, where there is a
concentrated fraction of the juice itself. The two fractions are thoroughly mixed tak-

ing into account the ratios.
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The concentrated product obtained in this way — tomato paste (with a mass
fraction of soluble solids of 14%)), is heated and served for packing in small contain-
ers, or for installation for aseptic canning and filling in multilayer bags.

Thus, the developed technical and technological solutions make it possible to
obtain tomato paste with a mass concentration of soluble solids regulated in accord-
ance with the requirements of consumers on existing technological equipment using
new technological techniques.

The absence of heat treatment of tomato pulp due to the concentration of only
the liquid fraction implies increased preservation of labile components of raw materi-
als adsorbed on pulp biopolymers, which determine its nutritional value and partici-

pate in the formation of organoleptic properties of the finished product.

Comparative characteristics of concentrated tomato products
In production conditions, a concentrated tomato product was produced ac-
cording to the proposed technology. The content of the mass fraction of soluble sol-
ids is 14%, according to the method of fractional separation of tomatoes into plasma
and pulp, followed by plasma concentration and mixing with previously separated

pulp. Organoleptic, physico-chemical indicators are presented in Tables 3.9; 3.10.

Table 3.9
Organoleptic characteristics of tomato paste
The name of the indicator Characteristic
Appearance and consistency Homogeneous mass with suspended finely ground particles,
smearing consistency
Taste and smell Characteristic of tomato mass, without bitterness and burn.
Colour Red, pronounced, uniform throughout the mass

As follows from the data given in Tables 3.9 and 3.10, the proposed concen-
trated tomato product (tomato paste) according to a set of organo-leptic and physico-
chemical indicators meets the requirements established in international documents on

the quality and safety of food.
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Table 3.10
Physico-chemical parameters of tomato paste
The name of the indicator Content, %

Mass fraction of soluble solids ( minus chlorides), % 14,1
Mass fraction of titrated acids ( per citric acid), % 1.4
Mass fraction of chlorides % 0,15
Mass fraction of pulp, %, not less 23,2
Color on the iodine scale, mg/cm3 0,05
pH 4,2
Mass fraction of mineral impurities, % , no more Not  detected
Impurities of plant origin Not detected

At the same time, we believe that in order to more fully characterize the prop-
erties of the developed technology, it is advisable to conduct more in-depth studies of
the spectral and color parametric characteristics of the product, compare the indica-
tors, and also study the dynamics of the destruction of biologically active substances,

color changes and other indicators during storage in a comparative aspect.

Spectral characteristics and color parameters of concentrated tomato products

Studies of samples of concentrated tomato products were carried out, which
were manufactured using traditional and new technologies.

In the process of studying the spectral characteristics, the extracts were previ-
ously diluted with an organic solvent (petroleum ether) to such an extent that the bulk
of the points are in the area of the greatest sensitivity of the spectrophotometer (0.2-
0.6).

Figure 3.2 shows the absorption spectrum of a sample of concentrated tomato
products (tomato paste), which is manufactured according to a new technology. Three
main maxima (455, 477, 521 nm) are clearly distinguishable in the absorption spec-
trum. Analyzing the obtained absorption spectrum, it should be noted that the shape
of the curve is characteristic of hydrocarbon carotenoid pigments, and the obtained
dominant peaks are closest to the absorption spectra of chemically pure lycopene
(446, 472, 505 nm) and B-carotene (453, 484 nm) [53].
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Fig. 3.2. Spectral characteristics of tomato paste, a new technology

The results of the study allow us to conclude that the technological processing
in the process of obtaining concentrated tomato products did not significantly affect
the color characteristics of the tomato mass due to the presence of carotenoid pig-
ments. The fact that the spectral characteristics of the sample extract are most charac-
teristic of lycopene confirms its significant contribution to the formation of the color
of tomatoes and their processed products, as well as its preservation during the tech-
nological cycle and sterilization.

The spectral characteristic also shows a maximum in the region of 645 nm.
Absorption in this wavelength range is typical for chlorophylls (a) and (b) (680 and
640 nm, respectively) [51].

This fact indicates the preservation of chlorophyll pigments that were present
in tomatoes. Such data on the presence of the influence of chlorophyll components of
the pigment complex in the characteristics of concentrated tomato products indicates
not only a gentle thermal effect on the tomato mass, but also a small amount of dark—
colored degradation products of chlorophylls - pheophytins and pheophorbides,

which worsen the color of the finished product.
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Consequently, the production of concentrated tomato products using a new
technology associated with the thermal effect on the tomato mass does not signifi-
cantly affect its quality indicators and biological value.

Figure 3.3 shows the absorption spectrum of the extract of a sample of tomato
paste, which is made using traditional technology. A comparative analysis of the
spectra shown in Figure 3.3 and Figure 3.4 allows us to draw the following conclu-
sions. Absorption at a wavelength of 420 nm for a product manufactured using tradi-
tional technology is significantly reduced, which indicates a lower content of -
carotene, which is characterized by a maximum in this area.Peaks due to the presence

of lycopene have less extinction and are less pronounced.
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Fig.3.3. Absorption spectrum of tomato paste obtained by traditional
technology (solvent — petroleum ether)

The results of the research allow us to draw conclusions about significant de-
struction of the carotenoid in the case of obtaining tomato paste using traditional
technology, and, accordingly, about the deterioration of the color characteristics of
the tomato mass. In the region of 510-550 nm, an increase in absorption was ob-
served, expressed by a flat curve without clearly marked maxima. An increase in the
optical density in this region of the visible spectrum is characteristic of compounds
with brown and brown coloration.

The obtained spectral characteristics are in correlation with the data given in

the previous section. Heat treatment during the concentration and sterilization of to-
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mato mass using traditional technology leads to the formation and accumulation of
dark-colored compounds of various chemical nature, as evidenced by the data shown
in Figure 3.3, as well as the destruction of the pigment complex of tomatoes.

The obtained absorption spectra of extracts of samples of freshly prepared
tomato pastes allow us to conclude about the best quality indicators and color charac-
teristics of the concentrated tomato product in the case of using the developed tech-
nology.

A well-known factor, one of the main indicators of concentrated tomato prod-
ucts, is the color characteristic. The color-parametric characteristics of tomato mass
depend on the composition and content of carotenoid pigments, which are subject to
slight oxidation, transformation into isomers, discoloration, are capable of destruc-
tion, as well as on the formation and accumulation of compounds of various nature
under thermal exposure, which introduce undesirable tones into the color scheme of
concentrated tomato products, violating the initial harmony of coloring. It is estab-
lished that there is a dependence of the formation and accumulation of such com-
pounds on the time and intensity of thermal exposure, as well as during storage

In this regard, we, using Hunter's tricolorimetric system, tracked the change in
color parameters during storage in conditions that meet the requirements of the tech-
nical specifications for concentrated tomato products.

The color-parametric characteristic of tomato products was analyzed by spec-
trophotometric study of sample extracts in the entire range of the visible spectrum,
and then a mathematical analysis of the results of light absorption in a three-
dimensional coordinate system according to an internationally standardized system
was carried out.

Analysis of changes in the parameters (Table 3.11) of tomato pastes (extracts
in petroleum ether) in the CIE system allows us to conclude that during the shelf life
there was a decrease in absorption in the blue, green and red regions of the spectrum

(X, Y, Z), which indicates discoloration of the samples.
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Table 3.11

The main parameters of the color characteristics of tomato paste samples
freshly prepared and stored for 1 year, in CIE and Hunter systems *

Samples** of tomato CIE International Hunter's System
pastes (shelf life) system
X Y Z X y L a b a/b
Freshly prepared 164 | 144 38 | 242 | 1.85 | 154 | 7,02 | 2,38 2.95
127 | 113 | 6,2 | 2,16 | 1,66 | 104 | 5,87 | 5,27 111
Storagc 3 months E,g &l ;§ 236 LZ7 m 6.98 2.39 2.92
12,0 | 10,8 | 6,0 | 1,94 | 1,54 | 97 | 581 | 5,38 1,08
Storagc 6 months m Q’g i’é L& Lﬁ & 6.94 2.41 2.89
11,3 ] 10,5 | 58 | 1,40 | 1,09 | 8 | 5,72 | 5,49 1,04
Storage 12 months &9 Qé LQ Lﬁ 0.95 @ 6.89 244 2.86
10,6 | 10,0 | 5,6 | 1,32 | 0,80 | 69 | 5,63 | 5,81 0,97
Note:
1. * Extracts were made from samples of tomato pastes before removing spectral characteristics

2. ** in the numerator — tomato paste by new technology,

in the denominator — obtained by traditional technology

The results of reducing the brightness of tomato paste samples are shown in

Figure 3.4

Maintaining the brightness of
the color, % ofthe original

Storage duration, months

Figure 3.4. Changing the brightness of the color of tomato pastes made using new
technology (1) and traditional technology (2) during storage.

It should be noted that in the case of traditional technology, the decrease in
color intensity (L) is more significant and amounts to 1.5 times the initial indicator
for the year.

The studies carried out in an equal-contrast three-dimensional system (L, (a),
(b)), where L characterizes the brightness of the sample, (a) — the degree of redness,
(b) - the degree of yellowness, and the ratio (a) / (b) — the integral indicator of the
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dominant color tone, are quite informative. The data obtained allow us to draw the
following conclusions: the L parameter in the Hunter system decreased by 11% in the
case of tomato paste, which is made using a new technology and by 34% - made us-
ing the traditional method. Indicator (a) for 1 year of storage decreased by 1.85% and
4.1%, respectively, which indicates a decrease in the intensity of the red shades of the
spectrum.

A particularly important component in the case of food products obtained us-
ing heat treatment is indicator (b), as well as the ratio (a) / (b), an increase of which
indicates the accumulation of dark-colored compounds in the samples.

Indicator (b) in the case of the proposed technology has practically not
changed, which indicates stability and minor destructive changes in tomato paste dur-
ing storage.

When using traditional technology, tomato paste samples, even in a freshly
prepared state, had a significant increase in indicator (b), which indicates a significant
role of the yellow component of the visible spectrum in the formation of chromatici-
ty. The rate of increase in this indicator during storage indicates the instant formation
and accumulation of yellow-brown tones during storage in tomato paste prepared us-
ing traditional technology.

The integral indicator (a) /(b) in the case of the proposed technology de-
creased by only 3% over the year, and the traditional one — by 13% over the year,
which indicates a fairly intensive change in the color of the product in the second
case with a significant decrease in the dominant red component of the color and the
accumulation of brown-brown gamma.

Thus, the spectral characteristics of samples of concentrated tomato products,
which are produced using a new technology, in contrast to the traditional product,
change slightly during storage. This factor allows us to draw conclusions about the
high quality and stability during storage of the product produced using the proposed
technology.
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Studies of changes in quality indicators concentrated tomato products
Indicators of the nutritional value of concentrated tomato products (tomato
pastes), which were manufactured according to new and traditional technology, are

presented in Table 3.12

Table 3.12
Indicators of the nutritional value of tomato pastes
Concentrated
The name of the indicator tomato product
new Traditiona
technology technology
Mass fraction of soluble solids, % 14,2 30,0
Titrated acidity (in terms of citric acid), % 1.4 1,3
pH 42 43
Mass fraction of chlorides, % 0,15 0,25
Mass fraction of pulp, % 23,2 -
Color indicators:
- on the iodine scale, mg/cm? 0,05 0,09
- according to the Tomacolor device, the division of the condi- 27,0 41,0
tional scale
Viscosity according to the Bostvik device, cm/30 s 7.6 8,0
Ascorbic acid, *103 g/100 g of dry matter 22,7 14,1
Total pigment complex 292,13 68,4
(carotenoids + chlorophylls), 107 g/100 g dry matter
Carotenoids, *10~ g/100 g dry matter
- general 168,92 56,38
including: - lycopene 128,13 43,87
- B-carotene 16,73 6,08
- a-carotene 3,35 0,39
- &-carotene 597 0,81
- y-carotene 1,70 0,24
- Oxymethylfural, *10~ g/dm? 12,0 22,0

Comparison of quality indicators of concentrated tomato products obtained
from the same varietal batch of raw materials under the same conditions according to
traditional and new technology shows that the method of obtaining concentrated to-
mato mass by fractionation allows preserving biologically active components of to-

matoes and preventing color change of the finished product due to less destruction of
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the pigment complex of tomatoes, formation and accumulation of products of thermal
destruction of raw materials components.

At the same time, the destruction of ascorbic acid decreased by 41.1%, and
the storage of the natural pigment complex in tomato paste made using a new tech-
nology exceeds the same indicator of the product obtained using traditional technolo-
gy by 4.3 times.

The stability of carotenoids as pigments has the same tendencies. A compara-
tive study of the carotenoid complex showed that the total content of carotenoids in
the product obtained by fractionation exceeds the same indicator of the traditional
product by 3 times, and the preservation of individual representatives, in particular,
beta-carotene, which exhibits biologically active properties, is 2.8 times higher, lyco-
pene, as the main carotenoid forming the color of the product — 2.9 times.

The probability of formation of oxymethylfurfural with traditional technology
is much higher and its experimentally established amount is 22.0 mg/dm?.

The results of the study of changes in the content of the pigment complex, bi-
ologically active substances, oxymethylfurfural, affect the color characteristics of the
finished product. A comparative analysis of the color indicators determined by the
standard method on the Tomakolor device showed that freshly prepared concentrated
tomato paste according to the new technology has the best color characteristics — the
number of deviations of the conditional scale is 1.5 times lower compared to concen-
trated tomato paste obtained by traditional technology.

When using the process of heat treatment of tomatoes, as well as during stor-
age, aromatic aldehydes — oxymethylfurfural and furfural are formed in the finished
product. Changes occur due to the interaction of reducing sugars (hexose, pentose)
with organic acids. These compounds are highly labile, especially in the presence of
oxygen. Oxidizing, they give the finished product a brown-brown color, thereby im-
pairing the appearance and color of the product. It is for this reason that one of the
important indicators of the quality of finished products is the content of the mass

fraction of oxymethylfurfural (OMF) and furfural.
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Since the content of pentoses in tomatoes is insignificant, practically only ox-
ymethylfurfural (OMF) is formed in tomato products when reducing sugars and or-
ganic acids interact.

Reactions of the formation of oxymethylfurfural (OMF) in concentrated tomato
products are particularly intense, since during concentration the mass fraction of re-
ducing sugars and organic acids increases. For a comparative analysis of quality indi-
cators, studies were conducted. Samples of concentrated tomato product packed in
small containers, net weight 500 g, followed by sterilization according to the 15-20-
30/100°C regime, were stored in an unregulated warehouse for 12 months. The stud-
ies were carried out at intervals of 3 months. The results are presented in Table 3.13.

Table 3.13
Changes in the quality of concentrated tomato products during storage

Storage Samples in storage
The name of the indicator ’ new traditional
months technology technology
3 21,7 11,0
[Vitamin C, mg/100 g 6 20,8 10,5
9 19,6 8,9
12 18,7 7.9
Total pigment complex, *107 g/100 g 3 292,13 67,65
6 286,45 64,50
of dry matter 9 280,87 58,14
12 274,56 51,88
3 165,32 51,30
Carotenoids, *10- g/100 g dry matter 6 162,46 47381
9 159,06 41,82
12 156,16 37,84
3 127,00 40,80
including 6 124,31 37,19
9 122,17 35,75
L lycopene 12 120,64 33,21
3 16,40 5,87
- B-carotene 6 16,00 4,96
9 15,45 4,05
12 14,75 3,13
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Continuation of the Table 3.13

Storage Samples in storage

The name of the indicator ’ new traditional

months technology technology
OMF, mg/dm? 3 14,0 28,00
6 16,0 33,00
9 19,5 38,00
12 24,0 50,00
Color according to the Tomacolor device, 3 29,0 43,0
division of the conditional scale 6 32,0 47,0
9 35,0 53,0
12 38,0 57,0

From the above data, it follows that during storage in concentrated tomato
products, changes occur that affect quality indicators. Thus, during storage, the pig-
ment complex of tomato mass is destroyed, and in tomato paste obtained by fraction-
ation, the decrease in pigment content is 6% when stored for 12 months, whereas in a
product obtained by the traditional method, under similar storage conditions, this in-
dicator is 24%.

A comparative analysis of the destruction of carotenoids showed that in toma-
to paste, which is produced using a new technology, losses amount to 5.5%, includ-
ing: lycopene — 5%, B-carotene — 10%, whereas in a product manufactured using a
new technology, these indicators are 26, 18 and 46%, respectively. Ascorbic acid is
destroyed by 18.3 and 44.7 % during storage, respectively

From this it should be concluded that the preservation of pigments and bio-
logically active substances is the higher, the greater their initial mass fraction.

The tendency to the accumulation of oxymethylfurfural (OMF) in the finished
product is obvious, in both products the accumulation rates of oxymethylfurfural
(OMF) are approximately the same and exceed the initial content - in a concentrated
tomato product, which is manufactured using a new technology - by 2 times, and in a
concentrated tomato product, which is manufactured using traditional technology —
2.3 times.

The data obtained on the change in the content of colored components in con-

centrated tomato products during storage correlate with the change in the color of the
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samples. For a comparative analysis of the effect of the canning method on the accu-
mulation trends of oxymethylfurfural (OMF) during storage, samples sterilized and
packaged in small containers and tomato paste sterilized and packaged under aseptic
conditions in aseptic bags were studied.

The samples were stored in an unregulated warehouse for 12 months. Data
analysis allows us to conclude that the accumulation of oxymethylfurfural (OMF) in
a product that was manufactured using a new technology is lower, which correlates
with the results of the studies given in Table 3.13.

It should also be noted that with a lower initial content of oxymethylfurfural
(OMF) in the product, the rate of its formation and accumulation is lower.

The total effect of the sterilization regime and the volume of the container has
an effect on the increase in the concentration of oxymethylfurfural (OMF) during
storage.

Thus, during aseptic canning in bags, the rate of increase in the content of ox-
ymethylfurfural (OMF) is lower than when packed in small containers with a sterili-
zation regimen15-20-30/100°C..

These data indicate the expediency of choosing aseptic preservation of con-
centrated tomato products in large containers from the point of view of preserving the

quality of finished products during storage.

Calculation of the content of soluble solids in concentrated

tomato products, with different ratios of liquid and thick fractions

The issues of fruit juice concentration with justification of the rational level of
dry substances are widely covered in literary sources. As a rule, the volume of fruit
and vegetable juices is reduced by 5-6 times, the content of dry soluble substances
reaches 57-75% . There are no data on the concentration of the liquid fraction of
tomatoes. Therefore, preliminary experimental studies were conducted to change
the quality indicators of tomato plasma in the process of its concentration. It has been

established that an increase in the mass fraction of amino acids reducing pentose and
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hexose during concentration leads to a change in the thermodynamic state of the sys-
tem and creates conditions for the activation of melanoidin formation reactions. This
process is accompanied by a deterioration in color due to the accumulation of dark-
colored compounds, intermediates formed in the presence of elevated concentrations
of sugars, amino acids in an acidic environment.

The data obtained indicate that it is impractical to carry out the concentration
process to a content of dry soluble substances of more than 70%.

Calculation of the balance of soluble solids in the finished product in order to
justify the norms of the components during mixing is carried out according to the

formula:

(A" B)) + (A1 By)
X= , % (3.1
A+ Ay

where X — is the dry matter content in the product;
A, - thick fraction, kg.;
A; - liquid fraction, kg.;
B - the content of soluble solids in the thick fraction, %;

B - the content of soluble solids in the liquid fraction, %;

(30°5) + (70°5)

X = =14 %
30+5

According to calculations and after making tomato paste in production condi-
tions, it was concluded that the content of soluble solids in tomato paste should be at
least 14%.

Calculation of the consumption rate of raw materials in the production of con-
centrated tomato products (tomato paste) according to the proposed technology.

The consumption rate of tomatoes for the production of 1000 kg of tomato

paste (in terms of the mass fraction of solids 12%) was determined by the formula:
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1000 - 12 - 1007
X= (3.2)
Co (100 = Py) (100 - Py)

where X — is the consumption rate of tomatoes, kg.;
C,— mass fraction of dry substances in raw materials;
P;—is the limit value of the mass fraction of unused waste, %, (P1=6.5)

P, — is the limit loss of dry matter in production, % (P,=5.0)

1000 - 12 - 1002

X = =2702
5 (100-6.5) (100 —5)

To produce 1000 kg of concentrated tomato paste, 2702 kg of raw materials
are needed, which is 150 kg less than the norm of traditional technology.

As a result of fundamental and applied research, a method for preparing toma-
toes before concentration has been developed, including the separation of tomatoes
into liquid and thick fractions. It was found that the separation of the solid phase of
tomatoes, which is a factor that makes it difficult to remove moisture, without further
processing it when obtaining concentrated tomato products, from the liquid fraction,
which is further concentrated to a mass fraction of dry matter from 60% to 70%, fol-
lowed by mixing it with a thick mass according to the calculated ratio. A hardware
and technological scheme with separate processing of the tomato fraction has been

developed, which allows to obtain a product of increased nutritional value.
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XyHaHbCHKUI YHIBEpCUTET TyMaHiTapHUX HayK, i TexHoJoriit, Kuraii
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Mu scusemo ne 0ns mozo, wjod icmu, a imo 0131 mozo, w06 Hcumu.
Jlam.: Edimus ut vivamus, non vivimus ut edamus.
Coxkpar

XapuyBaHHS € ONHUM 3 HallBa)KNUBIIINX YMHHUKIB, SKi BIUIMBAIOTh Ha 310pPOB’S
HacelleHHs . BoHo 3abesmeuye HOpManbHMII PO3BHTOK JOAei, crpuse mnpodinakTuii
3aXBOPIOBAHb, IPOIOBKEHHIO XKUTTS 1 CTBOPIOE YMOBH JUIs aJeKBAaTHOI afanTauii JIOJHHA 10
HaBKOJHIIHBOTO IIPUPOJHOTO CepefoBHINA . IINTaHHS 3J0pPOBOTO XapuyBaHHS HACEJNCHHS €
OJIHUM 3 HaMroJIOBHIIIKX y peanizauii couiaJbHOT NOMITUKY AEPKABU . YCIilIHE PO3B’I3aHHA
IIpoGJIEeMH 3aJICKUTH BiJl CTBOPSHHS YMOB JUISl BUTOTOBIICHHS SIKICHUX 1 O€3MIeYHHUX NPOXYKTIB
XapdayBaHHS .

Tomatn y cCBDXOMY BHIUISINI, @ TaKOX KyJliHapHA -HirOTOBJEHI KOPHUCTYIOThCS
MiABUINEHHM IIONUTOM Yy JIOAed . Y pi3HHX KyXHAX MHPY BHKOPHUCTOBYIOTb TOMAaTU IIPH
BHUTOTOBJICHI NEPIINX, APYTUX OO, a TAKOXK ITPU BUT'OTOBJICHI CallaTiB Ta ACEPTiB . Y OaraTbox
KpaiHaX TOMaTH BHKOPHCTOBYIOTh y PalliOHi XapuyyBaHHSA y CBIXOMY BHIJISAI . Y IIUPOKUM
BUTIJISAL B KyJIiHapil MOMyJsipHI KOHIIGHTPOBaHI TOMaTHI MPOAYKTH — TOMAaTHA MAacTa, TOMAaTHI
Ta TOMaTHO-TIEPEUHi COycH KeTuynH . L{i mpoiyKTH 3HaXOIAThCS B MPSAMIi 3aJI€XKHOCTI BiJl SKOCTI
CHUPOBHHH, METO/IIiB Ta MPOLECIB BUPOOHHUIITBA .

BpaxoByloun psji  oOCTaBHH, KOHIIEHTPOBaHI TOMAaTHI IPONYKTH HE 3aBXKIU
Bi/IIOBIIal0TH BUMOTAM SIKOCTi Ta O€3IEYHOCTI .

Po3BHUHYTI IepkaBU KOHTPOIIOKOTH SKICTh Ta OE3MEYHICTh NPOLYKTIB XapuyBaHHS Ha
BHCOKOMY piBHI . Kurtaiicpka HaponHa pecy0iika 3abe3nedye skicTb Ta 0e3[MeYHIiCTh XapIOBUX
MPOAYKTIB Ta OXOPOHY 3/10pOB’S 1 XHTTS HaceneHHs . [I[poBOAUTHCS MOHITOPHUHT, KOOPAWHALIS
Ta HaJ3ip Ha BCIX PIBHSX BIaJX . BUrOTOBIECHHS NPOAYKTIB XapuyBaHHs KOHTPOJIIOETHCS Ha BiX
eTamax BHMPOOHMIITBA, Bl CHUPOBHMHH, IPOIECIB  eKCIulyaTtamii Ta caHiTapHOi O0OpOOKH
oGnagHaHHA . [Ipuninserscs yBara nakyBajJlbHUM MaTepialliB Ta NPUHIMIAM peajti3allii roToBOro
XapyoBOro mpoaykry [1].

HepxaBa Kuraii 3a0xouye Ta miaTpuMye po3BUTOK (yHIaMEHTalIbHHX Ta MPUKIATHUX
JIOCITi)KeHb, MOB'SI3aHMX 3 OE3MEYHICTIO XapYOBUX MPOIYKTIB, a TAKOXK 3a0X0UY€E Ta MiATPHUMYE
BUPOOHHKIB Ta ONEpPAaTOpPiB XapyOBHX INPOJYKTIB 3 METOI MiJBUIICHHS piBHA Oe3MEe4HOCTI
Xap4oBUX MpoaykTiB [1]. BpaxoBytoun HaBeaeHO, HaMU OyJu NpoBeacHi GyHJaMEHTAIBHUX Ta

HPUKJIAIHI JOCIIKSHHS 3 METOO MiJBHIICHHS SKOCTI KOHIICHTPOBAHUX TOMATHUX MPOIYKTIB .



- YHiBepcuTeT ryMaHiTADHUX HAYK, HAYKH i TeXHOJIOTili XyHaHb
(HUHST) Kuraii, 3acHoBanuit y 1978 poui, 3aTBepmxeHHil
MinictepcTBoM oOcBiTH KuTai sK 3aranbHOOCBITHIH JepikaBHUI
yHiBepcuteT . Y 2018 poui Oyno orpumano «IloaBiiiHuit nepmnii
KJIac» BHCOKOTO piBHS, OpIEHTOBAaHOIO Ha 3acTOCYBaHHS,
yHiBepcuTeTy NpoBiHLIT XyHaHb . YHIBEpCHTET CKiIamaeTbes 3 14
IIKiJ, SKi IPONOHYIOTh NPOTpaMH K OakanaBpa, Tak i Marictpa .
Icuye 53 mporpam 6akamnaBpaTy, IOYMHAIOYM BiJ MHCTELTBA,
ryMaHiTapHHUX HayK i 3aKiHUyIOYH HayKOI0, IHXKEHEPi€ro, 0CBITOIO,
€KOHOMIKOI0, MEHEPKMEHTOM Ta CLIbCHKUM T'OCIIOIAPCTBOM .

Incruryt HaykH i TexHouoriii Xenaub (HIST), Kuraii , € % G
noOpe  pO3BMHEHMM  NPOBIHIIHHMM  YHIBEPCHUTETOM .
VYHiBEepCUTET pO3MOYMHAE CBOK icTOpito 3 1939 poky .
VHiBepcuTeT Mae 23 akaAeMiYHUX LIKiJ, SIKi CKIQAAIOTHCS 3
70 crienianpHOCTEH OakaiaBpa Ta OXOILTIOIOTH 9 OCHOBHHX
JUCIMIUTIH, BKJIIOYAIOYH CiJIbChKE TOCIIOIAPCTBO, IHXKEHEpito,
OCBITY, MEHEDKMEHT, JIiTepaTypy, HayKy, eKOHOMIKY, IIPaBO

Ta MuctenTBo . ¥ 2002 poui Oyina 3acHoBana I1Ikosa xapuoBux
Hayk . lIkosa mponoHye 4OTUpH CIelianbHOCTI OaKkagaBpa: XapyoBi HAyKH Ta IHXKEHepis, sKicTb
Ta Oe3leKa XapuoBUX IPOAYKTIB, KyJliHapis Ta OCBiTa 3 XapuyBaHHS, MEHEDKMEHT Ta TYPHU3M .
XapuoBa HayKa Ta iH)KEHepis — Ie CHelialbHICTh HAalliOHAJIIBHOTO PiBH, AKICTh Ta Oe3meka
Xap4yoBHUX TPOJYKTIB, KyJiHapHa OCBiTa, Ta OCBiTa 3 XapuyBaHHSI — CIELIaJbHOCTI
MPOBIHIIIHOTO PiBHSA .

CyMchKHii HanioHAJILHUI arpapHuii yHiBepcurter, YKpaina, €
BUIIUM HaBUAJILHUM 3aKIanoM 3 IV piBHeM akpenuTanmii; ne oquH
i3 Hallkpamux arpapHuX yHiBepcutreTiB Ykpaimu . CyMchKHUH
HalliOHANBHUH arpapHUi yHiBepcUTeT 3acHOBaHO B 1977 poui;
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1. AHAJITUYHUWI OLJISI],
MNIACTABH JJ151 TPOBEJAEHHS JOCJIIA)KEHb

IMepen TuM sik 3alHATHCS JOCIIKEHHIMH, HAC aBTOPIB 3 Pi3HUX KpaiH —
Kuraro, [Takucrany, Ykpainu 3amikaBuiu ictopudHi MoMeHTH [10X0IKEHHS KOH -
LEHTPOBAHUX TOMATHUX HPOJYKTIB — TOMAaTHOI ACTH, TOCTPOTO COYCY , KETUYIY .
InTepecHrMu MatepiagaMu MU XOYEMO HOIIIUTHCS .

[Tepmumu XTO OYaB BXHMBATH B Ky TOMAaTH i pOOUTH 3 HUX TOMAaTHY 1ac -
Ty Oynu kopinHi Hapoau IliBneHHoi AMepuky . MOBOIO HapoiB, 110 HACEISIIH T€ -
putopii Mekcuku i Ilepy (anrekiB, iHKIB, iHIIaHIIB), IS POCIHMHA Ha3WBaJIOCS
«MOMAMIbY - «BENUKA A200a» , «NePyancvke 30i0me sA0yKo» . 3BIACH 1 MilLIa Ha -
3Ba «TOMaTy» . 3a apXeoJOTIYHMUMH JaHUMHU ToMaT OyB Bimomuii xurensm bomisii,
Iepy, Yuni, ExBagopy mie B V ctomitTi 10 Hawoi epu . JIuki i He OKyJIbTypeHi ¢o -
pMHE 1i€l pocnuHH 10 cux Hip 3ycTpivatorses B [lepy, Ha ['amanarocskux ocTpo -
Bax i B iHmux Micrax . Y IliBgeHHii AMepuui TomMar pic y BUIIISII TpaB'sHUCTOL
POCIMHHM, YarapHUKA i HABITh AepPEeBaxX BUCOTOIO JI0 5 M .

Trmianmi [TiBgeHHOT AMEPHKH HE TITBKU BXXUBAJIM TOMATH B CHPOMY BUTIISII,
aJie i roTyBaJM 3 HUX TOMATHUH CiK i ToMaTHy nacty . [IpumyckaeTses, o TeXHOIOTisA
MIPUTOTYBaHHSA TOMATHOI IacTu OyJla HACTYIIHA: TOMATH PO3TUPAIN B KaIIKYy, IOTIM
po3kiananu ii TOHKUM [IapoM 1 B'SUTHIIM Ha COHII, MOTIM 3HOBY Heperupainu . Takuii
Croci0 MPUroTYBaHHS MMO3BOJISUT BUIAINTH 3aiiBy BOJIOTY 3 ToMaTHOI nactu . Cy4acHi
TEXHOJIOTI] MPUTOTYBaHHS 1 30€epiraHHs TOMAaTHOI IMacTH 3pOOMIN KPOK JaJIeKO BIIe-
pel, i BApOOHUKH MPOTIIOHYIOTH Pi3Hi BUIM TOMATHOI MAacTH (Tapsiyoro i X0J0JHOTO
Bi/DKHMY), alie apOMAaT CTUIIIMX TOMATiB HaJla€ CTPaBaM CBill HE-TIOBTOPHHI CMaK BiKe
HE MEPIIY TUCSTY POKIB .

Iikasi icropuuni ¢axktu mpo TomaTHUil KeTuyn . CJIOBO xemuyn CIOYATKY
o3Havano "pubnuii coyc” Ha mianekTi mpoBiHIIT DyI3sHB, IPUOEPEKHOTO PETIOHY
Kuraro .

[epmmuit KeTayT 6yB 3po6IEHHT He 3 TOMATIB, a 3 pHOHM . IM mpuTOITATH ¥
npoBiHLii Oyn3sHb, B MO€AHAHHI 3 JOMAIIHIM YePBOHUM PHUCOBHUM BiHOM , sike € (ip-

MOBOIO CTPaBOIO MPOBIHLIT . [CTOPist 4epPBOHOIO PUCOBOTO BUHA IEPEILTITAE 3 iICTOPIEIO
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KeTUyIly-aJle B TOH 4ac SK BUHO 3aJIMIIAIOCSH B OCHOBHOMY HE3MiHHHUM IIPOTATOM CTO-
JITB, KeTUYII 3a3HaB 3HAYHUX 3MiH .

Ictopis mounuaernest Oinbire 500 pokiB ToMy, KoK IpoBiHIliss Oyu3siHb HA
Oepery IliBnenno-Kuraiickkoro Mopst O0yJ1a >kBaBUM LIEHTPOM MoperuiaBHoro Kitato .

Pubnuii coyc tenep HasuBaeTbcs nuoc mam B'eTHamcpkoro abo Nam pla
Taiicekimto, ane Kutalicbki MOpsIKM Ha3uBalu ioro ke-tchup, «coyc 3 KOHCEpPBOBAaHOL
pubm» Ha xokieHe — MoBoto [liBgennol ®yi3sni i Taiianio . [Tocenenii 3 ocTpoBa
Oy13sHb MPUBE3TH KeTUy 3 coboro B [Honesito, Mamnaiizito 1 Ha Oiminminm; e cio-
BO HaBITh OyJIO MEPEHHSTO IHAOHE3IUIIMU (X04a ChOTOIHI Ha 1HIOHE31HChKilt Bahasa
Indonesia xedan o3Hauae IIpocto «coyc»). [Tocenenui 3 @yu3sHb, TAKOK MPUBE3IH 3
c00010 (hepMEeHTOBaHUI YSPBOHUI PUC - TIPUIIPABY, SAKY iXHI KyXapH 3[[aBHA BUKOPHUC-
TOBYBAJIM JJIsl ApOMAaTH3Alli] pary i TYIIKOBaHUX cTpaB . Kuraiichki KyXapu modanu
MIEPETBOPIOBATH YEPBOHUI PHC B apax (paHHIN mpenok pomy). [Iporec 3nificHroBaBCs
IUIIXOM NEPEroHKH ()ePMEHTOBAHOI'O PUCY PA30M 3 NATOKOIO 1 MaJIbMOBUM BHHOM . Ha
SBi Ta CymaTpi Oynu 3acHOBaHI KUTaHChKi paOpUKH 3 BUPOOHHIITBA SIK PUOHOTO COY-
Ccy, Tak 1 Apaky .

Bucoka BapTicTh 1bOT0 a31aTCHKOT0 IMIIOPTY He3abapoM Mpu3Belia 0 peren-
TiB y OPUTAHCHKHUX, & 3rOIOM i aMEPUKAHCHKHUX KYJTIHAPHUX KHHUIAX JJIsI KyXapiB, sKi
HaMarajiucs IPUroTyBaTH KETYyI CaMOCTIHHO .

Tineku B 19 CTOMITTI JIf01¢ BIiepliIe NOYAIH A0AaBaTH TOMATH B KETYYIIH, Be-
posiriTHo, Briepiie B bpuranii B penientax 1817 poky Bce Iiie NPUCYTHI aHYOYCH, SIKi
BUJIAIOTh HOTO MOXO/KEHHs BiJl pUOHOTO coycCy:

Jo cepenunn 1850-X pokiB BiJ CHIOXKHBaHHs aHYOYCiB OYJIO BiZIMOBIJICHO, 1
quie B 1890 p . moTpeba B Kpanux KOHCEPBOBAHUX MPOIYKTaxX (i MPUXUIBHICTH aMe-
PHUKAHI[IB 10 COJIOJOIIB) CIOHYKajla KOMEPIIHIX BUPOOHHKIB KETUYITy, TAKHX SIK
Heinz, 3Ha4HO 301IBIINTH BMICT IIyKPY B KETUYIIi, 1[0 IPU3BENIO 10 Cy4acHOT KHCIIO-
cono Kol GopMyIH .

KuTaiicbke MOX0IKEHHS HAllIOHAIBHOTO COyCy-1Ie He MPOCTO Becesa KyliHap-
Ha ApiOHUIS . [cTOpist KeTYymy MPOMOHYE TTO-HOBOMY IMOTJISIHYTH Ha CBITOBY €KOHOMi-

4Hy icTopito . Hacmpasi, 10 TOTo 4acy, KOJiu OPUTAHCHKI MOPSIKY MPUBE3ITH KETUYII
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no Amnrmii, Knraii OyB HaiibaraTmioro KpaiHOIO y CBIiTi 3a BciMa NOKa3HHUKaMU —
BKJIFOYAIOYH PIBEHB KHUTTS, TPUBAIICTh JKUTTSI, JIOXIiJ[ HA JIyIly HACEIICHHS, BIiiCbKOBY
CHIIy, 1 BUPOOJISIB OCHOBHY YaCTHHY BChOT'O CBITOBOT'O BaJIOBOT'O HAIlliOHAJILHOTO IPO-
nykry . Konrpons Kuraro Haq TopriBieto BcepeanHi A3ii B HO€JHAHHI 3 OTO 4y 10BOIO
TEXHOJIOTIEI0 BHPOOHUIITBA (TEKCTHIIb, OIr, Kepamika i, 3BHYaifHO, (epMeHTallis)
o3Havaiy, o Kurait qoMiHyBaB y CBTOBIi €KOHOMIIII @ JIO IPOMHUCIIOBOT PEBOJIFOIIIT .

Icropis keTuyny-Bia ¢pepmenToBaHUX pubHUX coyciB y Kurai ta [liBnenno —
CxinHiit A3ii 10 COIOJKUX Ta TOCTPHUX cOyciB B AHIIIIT Ta AMepuIi-1ie icTopis rioda-
Ji3anii Ta CTOJITh eKOHOMIYHOTO MMaHyBaHHsI CBITOBOT HA/IIEPHKABH .

LIi icropu4Hi (hakTH 3MYIIYIOTh 3alyMaTHCS PO CMaYyHUIl COYC-KeTUYIl SKHI
NesIKi BXKHBAIOTh IOHS, @ TAKOXK Haraaye mpo aominyBanHs Kurtaio B rio0anbHiit

CBITOBIi €KOHOMIIIi IPOTATOM OLITBIIOT YACTUHU Cy4aCHOTO THCSUOIITTS .

XapakTepHCTHKA TOMATIB i KOHIEHTPOBAHUX TOMATHHUX MPOAYKTIB

KoHueHTpyBaHHS-IIPOLIEC CYTHICTH SIKOTO MOJISATa€ B MiABUIICHHI KOHICHTPA-
i pO3YMHEHUX PEUYOBHH 32 PAXYHOK BHJAJICHHS BOJOT'HM LIIIXOM BUIIAPOBYBAHHS,
BUMOPOXKYBaHHS, YIbTpaduIbTpalii (3B0POTHOrO 0CMOCY).

Xap4oBi NPOJYKTH, 110 IiIAI0ThCS NPOLECY KOHIEHTPYBAHHS, IPEACTABII-
I0Th COOOI0 CKJIaJIHY CHCTEMY, B SIKil KPiM CIIPaB)KHIX PO3YMHIB Y BOAI IYKpiB, opra-
HIYHUX KHCJIOT, MiHEPAJIbHHUX COJIEH 1 IHIIUX PEYOBHH MICTATHCS 3BaXKEHI YaCTUHKHU
PI3HOTO CTYHEHS AUCTIEPCHOCTI .

IIpu nporeci KOHIEHTPYBAHHS BHIAJICHHS BOJIY CYIIPOBOIKYETHCS CKIIAJHH-
MU (i3UKO-XIMIYHHUMH 3MiHamu . B mporeci KOHIGHTpyBaHHS 301IbIIYEThCS IIiNb-
HICTB NMPOJYKTY i ioro B's3kicTs . [1ix Ai€ro TepMiuHOrO BIIMBY, BifOyBaeThCs Koary-
TS OUIKIB, MESKAN TiAPOII3 CKIQJIHUX OPTraHIYHUX 3'€THAHb, a TAKOXK PeaKIii 3'e/1-
HaHHS — MeJIaHOiJIHOYTBOPEHHSI, KapaMei3aii 1 ps/| iHIIuX .

TakuM 4MHOM, IPU KOHIIEHTPYBaHHI Oe3MepepBHO 3MiHIOIOTHCSI OCHOBHI BlIac-
THUBOCTI MPOAYKTY . ToMy minbip peXUMiB i yMOB KOHIIEHTPYBAHHS € HaiBa)KIUBIIIH-
MU, HEOOX1THUMH JTOCIIHPKEHHSIMHU M0 CTBOPEHHIO TEXHOJIOTIYHOTO MPOIECY 1 MPH-

CTpPOIB ISl KOHIIEHTPYBaHHS XapuOBHX IPOILYKTIB .
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KonueHTpoBaHi TOMaTHI MPOAYKTH € MPOAYKTAMH ITiBUICHOTO MOMHUTY, TaK
SIK BUKOPUCTOBYIOTBCS HE TUIBKH CIIOKMBA4YaMH, ajle 1 BUKOPUCTOBYIOTHCS IIPH BUPO-
OHMITBI IHIIUX BU/IB MPOAYKIIi (COycCiB, KeTdyiB, HAnoiB i T .1). Konuenrposasi To-
MaTHi IPOIYKTH KOPUCTYIOTHCS IMiABUIIIEHUM MMOMUTOM 1 BUKOPUCTOBYIOTBCS B KyJIi-
HapHHX CTpaBax pi3HUX kpain — Kurato, €Bpomneiicskoro Coro3y, CIIIA, Cxony Ta
VYkpainu .

BupOOHUKH B OCHOBHOMY BHITyCKalOTh KOHIICHTPOBaHI TOMAaTHI MPOJIYKTH 3
MacOBOIO YAaCTKOI PO3YMHHUX CyXHX pe4oBHH Bia 12% no 30 %, B TOit yac Big3Haya-
€ThCS, IO € BUPOOHUKH, SIKI BUPOOIISIOTH KOHIIEHTPOBAHI TOMATHI MPOIYKTH 3 Maco-
BOIO YaCTKOKO PO3UYMHHHX CyXUX pedoBuH Bix 11% mo 45 %.

Sk mpaBmWIIO, TOMaTHY MAcTy (GacyioTh B pi3Hi BHIU CKIITHOI 1 METaJIeBOl TapH
MICTKICTIO B CKIIstHi#H Tapi Bix 0,2 am mo 1,0 mv3, B MeTasesiii Tapi - 0,5 am3, 3,0 1m3,
8,0 1M, a TakoK B GOUKM 3 IIOJTIETHICHOBUMH BKJIAMIIAMY, [IPH LLOMY B AKOCTi KOH-
CepBaHTy BUKOPUCTOBYIOTH Bift 8% 10 10% xyxonHoi cosi . OgHOYAaCHO TOMAaTHY mac-
Ty ¢acyroTs y BeIuKi éMHOCTI, BMicToM 10 10000 KT 115 HoAa b0l IEpepoOKH pH
BUPOOHMITBI IHIINX BU/IB HPOAYKTIB XapuyBaHHSA . Y 3B'SI3KY 3 MiJBHUILIEHUM IIOIIHU-
TOM CIIO)KMBa4iB KOHIICHTPOBaHI TOMAaTHI NPOIyKTH (acyroTs y Tapy tumy "Terpa-
IMax", "Terpa-Bpik", mictkicTio Bix 0,2 qm> 10 0,5 aM3, a TAKOK CKIIAHY i METAJIEBY
Tapy aHaJOTigHOI MiCTKOCTI . [IInpoko BUKOPHCTOBYIOTHCS IS (pacyBaHHS aCENTHIHI
MIIIKH 3 YHIUTBHIOBAIEHUM KJIAITAHOM MICTKICTIO 710 200 KT . 11€ J03BOJISIE MaKCUMAITb-
HO 3HM3UTH BTPATH NPH TPAHCIOPTYBaHHI, 3[[iiiCHIOBATH MPOJAXK BEIUKHUX MapTiil TO-
MAaTHOI NacTy, o OyJI0 HEMOXIJIMBUM IIPH BUKOPHCTAaHHI BEJIMKiH cTauioHapHiil Tapi

3pocTaHHs BUPOOHUIITBAa TOMATHUX MPOIYKTIB CTPEMYETHCS BiZICYTHICTIO Ha-
CIHHSI TOMATiB COPTIB, 10 3a0€3MeYyI0Th BUMOTH BUPOOHHIITBA KOHIICHTPOBAHUX TO-
MaTHHX NPOAYKTIB . st mepepoOKy TOMATiB , 0 HAIXOISITh Ha BUPOOHHIITBO, HEOO-
X1JTHO MTOCTIHHO BJIOCKOHAJIFOBATH CIIOCOOH 1 TEXHOJIOT1YHI IPUIHOMH ITepPEepOOKH .

Tomarn, ab6o momimopm — Lycopersicum esculentum-npeacTaBHUKH CiMei-
CTBa MacIbOHOBUX, OJJHA 3 OCHOBHUX OBOYEBUX KYJbTYD, 110 BUPOLIYIOTHCS IPAKTHY-
HO B ycix kpaiHax . TomMaTn 3aiiMatoTh OJIHE 3 IPOBIJHHUX MiCIb B 00csATaX MepepoOKn

Xap4yoBoOi Ta MepepoOHOi ITPOMHUCIIOBOCTI .
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XapuoBa LIHHICTh i CMaKOBi XapaKTePUCTHKH TOMATIB SIK MPOJAYKTY Xapuy-
BaHHs 00YMOBJICHI XiMIYHUM CcKJIafioM . CBiXKi TOMaTH i OTpUMaHi 3 HUX KOHLEHTPO-
BaHI TOMAaTHI POJYKTH XapaKTEePU3YIOThCS HAsIBHICTIO BYTJIEBOJIIB, BiTAMiHIB, Opra-
HIYHUX KHCIIOT, @30THCTHX 1 MiHEpaJbHUX PEUOBHH, 30KpEMa MiKPOESIIEMEHTIB .

[ligBuieHHs 0OCATIB BHUPOIYBAaHHS TOMATiB B OCHOBHOMY 3a0e3MeduyeThCst
[UISIXOM BHPOIIIYBaHHS TOMATiB COPTiB MeXaHi30BaHOTO 300py . [lepexin Ha iHAyCTpi-
aNbHy TEXHOJIOTII0 BHPOIYBaHHS 103BOJISIE KOMIJICKCHO MEXaHi3yBaTH CLILCBKOTOC-
NOAapChKi poOOTH, MiABUIMTH BPOXKANHHICTD OLIbII HIXK, HA 25% 1 MAKCUMAaIIbHO TIPH-
Opartu BupouieHy npoaykuito . OqHak npu BUOOPi COPTIB TOMATIB AJIsl MEXaHiI30BaHOTO
300py, OCHOBHUMH KPUTEPIIMH Oy BPOXKAUHICTD, 1 (hi310JIOTI4HI BIACTHBOCTI IJI0-
B, CTIMKICTh IO MEXaHIYHOTO BILTUBY TIpH 300pi [2 - 4].

®i3ionoriuHi BIACTUBOCTI TOMATIB COPTIB MEXaHI30BaHOTO 300py HEraTHBHO
IMO3HAYAIOTHCS MPH MEePepoOIli, 30KpeMa MpH mporieci KOHIEeHTpyBaHHs . [1ixBunieHnit
BMICT KIIITKOBHHH, IKe 00YMOBIIIOE CTIHKICTh IIOJIA 10 MEXaHIYHOTO BILUIUBY, CIIPUSIE
301MIBIICHHIO B'SI3KOCTI TOMATHOT MacH [5], 1110 BeJie 0 Pi3KOro 3HWKEHHS TeMIIepaTy-
PH BCEpeIUHI IOy, TEIIIOEMKOCTI 1 TeIIONpoBigHOCTI . [Ipy KOHIEHTPYBaHHI eexT
MMOCHITIOETHCS, KOe(IiLliEHT TEIIOBIAAaYi Bi/Jl MOBEPXHI HATPIBY 0 KUIUISTYOTO PO3YHHY
y BaKyyM-BUIIapHHX CTAHLIsX 3HAYHO 3HIKYETHCS [6].

ITixBuIIeHa B'S3KICTh TOMAaTHOT MacH IOTipIIye poOOTy BaKyyM-BHIIApHOT CTa-
HI[ii yepe3 YTBOPEHHS Harapy Ha MOBEPXHi HArpiBy i HEraTUBHO MO3HAYAETHCS MPH
(opMyBaHHI SIKOCTi KOHIIEHTPOBAHIX TOMATHUX HPOIYKTIB .

TTopiBHIOIOYH MOKA3HUKU CKJIaAy NPOJYKTIB Xap4yBaHHs, TOMATH BiApi3Hs-
FOThCS HiIBUILICHUM JDKEPENIO MiHEpalbHUX PEUOBUH, OPraHiuHUX KUCIOT, KIiTKOBHU-
HOI0, IEKTHHOBHUMH PEUYOBHHAMH, IIyKpaMH i, [0 0COOJIHBO BaXKJINBO, BITAMiHAMH ,
30KpemMa BMICTOM KapOoTHHOINIB [7].

XimiuHHH CKJIa] TOMATiB AMHAMIYHUM B IPoIIeci pocTy i mo3piBanHHs . Ha ximi-
YHMH CKJIaJ TOMATiB BIUIMBAIOTH Pi3HI ()aKTOPHU: COPT, CTYMiHb 3PLIOCTI, TEPMiHU 30H-
paHHs, KJIIMaTHYIHI YMOBH, PErioHaJIbHI 0COOINBOCTI CKJIQay IPYHTIB, CIIOCOOH BUPO-
LlyBaHHs 1 30epiranHs . BMiCT Boiu B ToMaTax € JOMiHyIOUHil, BOHA 3a0e3medye mpy-

JKHICTh TKAHHH, NPOTIKaHHS T1POJITHYHHX 1 OKHCIIOBAJIbHUX MPOLECIB B KIIITHHAX .

169



IToka3HUK aKTUBHOCTI BOJM Ul TOMATiB CTAaHOBUTbH B cepeanbomy 0,91, Tomy nanumit
BUJI CUPOBHMHH € LIBUJKOICYBHHUII 1 BUMAarae eBHUX yMOB TPaHCIOPTYBaHHs, 30epi-
ra"Hs i nepepoOkwu [8]. Bigmomo, 1m0 BMiCT pO3YHHHUX CYXHX PEYOBHH B TOMATaX CoOp-
TiB MexaHi30BaHOTO 30upanHs Lichun W&, Jinanfenhong br ey P A Ruixingdabao
Fifi 2 K %;"Early"; "Kuiscekuii"; "I'mopia"; "®aken"; "BipyHuns" KomMBaeThCs Bif
4,0% mo 8,0%.

BpaxoByioun, o po34nHHI CyXi peYOBHHN TOMATIB € HAWBa)KIIMBIIINM MOKa3-
HHUKOM SIKOCTI ZJIs1 HPOMMCIIOBOT IIepepoOKH, 0COOIUBO ITPU BUPOOHUIITBI KOHLIEHTPO-
BaHMX TOMATHHUX MPOAYKTIB, BYCHI-CENEKI[IOHEPH IOMOIIIHCS 30LIbIICHHS MacOBOI
YaCTKH PO3YMHHMX CyXHMX PEYOBHH IIUIIXOM BBEJCHHS B IPDYHT KOMILIEKCY 100pUB, a
TaK0X OOPOOKH POCIIMH TOMATiB B MOMEHT I[BITIHHS CIIIATEHIMH PO3YHHAMH .

OCHOBHY YaCTHHY CYXHX PEYOBHH ILIOLY TOMATIB CKJIAJAIOTh BYIJICBOIHM, SKi
IpeACTaBiIeHi OUIBIIOI MipOI0 MOHOCAXapHaMu — IIIIOK03010 1 ppykTo3oro . Bict 3a-
rajJbHOrO IIYKpYy B TOMaTax CTaHOBHTh Bif 2,7% 10 4,5 %, piBeHb HAKOIUICHHS TJIIOKO-
31 wionamu B 1,5-2 pasu Oijblie, HXK pPyKTO3H, a caxapo3u Majio abo MOBHA BifCyT-
HICTh . BMicT kpoxmaiio B 103X TOMaTIB HEBENWK 1 ctaHOBUTH Bin 0,05 10 0,28%.

B ocTanHill Yac BUeHI NPUIIISAIOTH BEJIUKY yBary KOMIUIEKCY OiomoniMepi
POCIMHHHX KIITHHHUX CTiHOK, [0 BKJIIOYA€ TEMILIEIION03H, 1IeII0JI03Y, MEKTHHOBI
pedoBuHH, JirHiH . BoHM 3aliMaroTh BaXJIMBE Miclie B palliOHaJbHOMY XapuyBaHHI
JIIOJIUHY, 1 00'€THAaH] HA3BOIO «XapUOBI BOJIOKHA .

BMmicT KIITKOBUHH B TOMaTaX COPTiB MeXaHi30BaHOTO 300py ckianae 10 1,26
%, reminentonosu Bix 0,1 1o 0,21%, nekrunosux pevdosuH Bix 0,13 1o 0,38%.

Xap4oBi BOJIOKHA TOMATIB BiAIrparoTh BAXKIMBY pOJb Y (opMyBaHHI CTPYKTY-
PH IUIOXIB, @ TAKOXK B KOHCUCTEHLIT KOHIIEHTPOBAHUX TOMATHUX HNPOJYKTIB, IO MO3-
HayaeThCsl HA BUOOPI TEXHOJIOTTYHUX MPUHOMIB MepepoOKH TOMAaTHOT MacH .

BcTaHOBIIEHO, 110 BMICT IEKTHHOBUX PEYOBHH B TOMAaTax JAWHAMIYHE 1 3aie-
JKUTh HE TLUTbKU BiJI COPTOBHUX OCOOIMBOCTEH, aie i cTyneHst 3pinocTi mioais . [lexTu-
HOBI PEYOBHHHU aKyMyJIbOBaHI B KIIITHHHUX CTIHKAX, CEPEIUHHNX IIACTUHAX, & TAKOXK

YaCTKOBO PO3YMHEHI B KIIITHHHOMY COKY .
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3a pe3ynbTaTaMu AOCIIKEHb CBITOBUX BUCHHX CENIEKI[IOHEPIiB, IEKTHHOBI pe-
YOBUHU HaKOIMYYIOTHCS B MepIi Ga3u po3BUTKY Iutofy . IIpu no3piBaHHI BinOyBaeTh-
cst TpaHchopMallis IPOTONEKTHHY B PO3YMHHUH NEKTHH, 10 MPU3BOAUTD 0 PO3M K-
HICHHsI TKaHWH 1oiB . [ToaiOHi mepeTBOpeHHs MaroTh 0i0XiMIYHY IpHpOAY i 00yMo-
BIICHI i€I0 MEKTOMITUYHIX (ePMEHTIB, SIKi MPUTAMaHHI B II0JaX TOMATiB: IMPOTOMEK-
THHA3, IEKTHHEeCTepa3 i momiragakTyponas . daxiBusMu BCTaHOBJIEHA 3BOPOTHA 3ajie-
JKHICTh MIXK aKTUBHICTIO EKTOJIMTHYHNX (DEPMEHTIB 1 KIJIBKICTIO TIPOTONEKTHHY B TO-
Marax . Tak, 301IbIIEeHHs] aKTUBHOCTI MOJIITAJIAKTYPOHA3H B IIPOLEC O3PiBaHHS MPH3-
BOJIUTH /10 3HM)KCHHS MAacOBOI YaCTKH NMEKTMHOBUX PEHYOBHH B IJIOAAX MPUOIU3HO B
1,5-2 pasu .

BrpaTu meKTHHOBHX PEYOBHUH B MpOIlECi HepepoOKH TOMATIB 3alekKaTh Bif
SIKOCTI CHPOBHHH, Yacy 30epiraHHs ApoOIeHOT MacH, TEMIIEPaTypH | TPUBAJIOCTI Tel-
noBoro mpoiecy . KoHIeHTpoBaHI TOMaTHI MPOAYKTH BHCOKOI SKOCTI MoOXe OyTh
OTpHMaHa 3 TOMaTHOI MacH, 10 30epiranacs 10 nepepoOKH He OibIIe MIEeCTH TOIVH .
JocnimpkeHHs] CHPOBUHH 1 TOTOBOT MPOAYKIT OKa3ajy, 0 B TOMAaTHIN MacTi BMiCT
MEKTHHOBUX PEYOBHH 3HAYHO HUXKYE, HIXK B CUpOBHHI . [Ipu 30ibLICHH] BMICTY pO3-
YHUHHUX CyXHX PEYOBHH B TOMATHIM acTi OUIBII HiXK B I'sITh pa3iB (B pe3ysbTarTi BU-
[apoByBaHHS BOJIOTH) BMICT IIEKTHHOBUX PEYOBUH 3poCTac e B 1,5 pasu .

Topsin 3 ruapoauTHYECKUME (pepMEeHTaMHU, BEJIMKY POJib mpu (GOpMyBaHHI Ta
JI03piBaHHI IUIOJIB TOMATIB I'PAlOTh OKHUCIIIOBAILHO-BiIHOBHI (hepmeHTH . [Ipu Harpi-
BaHHI, B IPoIIeCi nepepoOKy, BCI IPUCYTHI B TOMaTaxX ()epMEHTH iHAKTUBYIOTHCS .

Ki1iTKOBHHA CTAaHOBUTH OCHOBHY MAacCy KIITHHHHX CTiHOK M'SKOTI IIOLY TOMa-
Ty . MacoBa yacTka KIiITKOBHHH B TOMaTaX COPTiB MEXaHi30BaHOTO 30MpaHHs Maiixe
B 1,5 - 2 pa3u Oinblne, HiX B TOMaTax COPTiB PydHOTo 300Dy, IO CTaHOBUTS Bix 0,65
1o 1,26 % [9, 10].

ToMaTu JocATar0Th HAHBHUIOT Xap940OBOi MIHHOCTI B CTAI1 TEXHIYHOT 3PUIOCTI .
Jlnst BU3HAYCHHS SIKOCTi, CHPOBUHH, TOJAaTKOBO JI0 BAMOT HOPMATHBHHX JIOKYMCHTIB,
HEOOXiJIHO BUKOPHCTOBYBAaTH 00'€KTHBHI €KCIIPeC METOIN aHalli3y i BU3HAYATH Ha-

CTYIIHI TIOKa3HUKHU: CyXi PEYOBHHU IT0 pehpaKkToMeTpy, KOJIip 10 ONTHYHIN IIITBHOCTI,
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CHIBBITHOLICHHS M'SIKOTI 1 COKY (B %), CIiBBIHOLICHHS PO3YMHHUX 1 HEPOZYMHHHUX
CYXHX PEUOBHH, KiJIbKICTb BiTamiHy C .

BaxInBUM MOKa3HUKOM IPU BUPOOHHUIITBI KOHIICHTPOBAHMX TOMATHHX IPO-
IYKTIB € CIIiBBITHOLICHHSI PO3YMHHUX 1 HEPO3YMHHUX cyxux pedoBuH (P/HP). Cyma
M'SIKOTI 1 BCIX pEUOBHUH 5IKi HE BUKOPHCTOBYIOTHCS BiIXOJIU — HACIHHS, IIKipKa, Cy-
JIMHHI BOJIOKHA CTAaHOBUTH Hepo3unHHi peuoBunu — (HP) Tomaris .

Jlnst BUpOOHHUIITBA KOHLICHTPOBAaHUX TOMaTHHUX MPOJYKTiB HEOOXiTHO BUKOPH-
CTOBYBATH COPTH TOMATIiB 3 BUCOKUM BMiCTOM CYXHX PEYOBHH i HU3bKUMH BiCTOM He-
PO3YMHHUMH PEYOBHHAMH, IIOKA3HUK CITIBBIHOIICHHS PO3YMHHUX 1 HEPO3UMHHUX pe-
4yoBuH (P/HP) BimoOpaxkae MOXKIUBICTH 1X BUKOPUCTAHHS U1 BAPOOHUIITBA TOMATHOT
nactu . B pe3ynbTari mpoBeAeHUX JOCHTIKEHb BCTAHOBIICHO, IIO /sl Pi3HUX COPTIB
TOMATIB CHIBBIZHOLICHHS PO3YMHHUX I HEPO3UMHHHUX PECUYOBHH HAXOJMTHCS B MEKAX
Bix 2 no 5 oguHuUIe . UnMm Bumie criBBinHomenHs (P/HP), Tum menme Bigxonis, a Ta-
KO BTpaT 3 HUMHU LiIHHUX PO3YNHHUX PEYOBHH, IO CIIPHUSE MiJBUILCHHIO IKOCTI i BU-
XOJIy TOTOBOT IPOAYKIIIT

Jlnst BUpOOHUIITBA KOHIICHTPOBAHUX TOMATHUX MPOAYKTIB HAHOLIbII TpUAAT-
HUMH € COPTHU 3 BMICTOM CYXHX PO3UMHHHUX PEYOBHH HE HUK4YE 5%, CIiBBIAHOIICHHS
PO3YMHHUX i Hepo3unHHUX peuoBuH — (P/HP) He MeHIIe 6,5 0qUHHUL 1| BUCOKOIO Op-
TaHOJIETITUYHOIO OIfiHKor0 [11, 12].

3a TaHUMU JICIKUX BUCHHUX, BMICT a30THCTUX PEYOBHH B TOMAaTax HEBEIUKHH 1
CTaHOBHTH (X 6,25) — 0,55 — 1,1 %. A30THCTI pe4OBHHU IIpeJCTaBIIeH] OiTkaMH 1 po-
JOYKTaMH iX IepeTBOpeHb . Y M'SIKOTI BUSIBIICHI BiJIbHI 1 MOB'sI3aHi aMiHOKHCIIOTH: Tpe-
OHiH, TJIIUH, CEpUH, aJlaHiH, IPOJiH, THPO3WH, TICTUIUH, BaJiH, aclaparif, i30Jei-
uH, (eHTanaHil, aprinid, MeTioHiH, nucteid [13 - 16].

OpraniyHi KHCIOTH, SKi MICTATHCS B IUIOAAaX TOMATIB, MPEACTABIICHI TMMOH-
HOT, 10JTy9HO1, @ TAKO)X HE3HAYHUM BMIiCTOM BHHHOI, OyPIITHHOBOI, IaBIEBOI i MOJIO-
9gHO1 kucioT . [lepeBaxkatounmMu € TMMOHHA i s10TydHa KUCIOTH . MacoBa JacTka Jin-
MOHHOI KHCJIOTH B TIPOIIECi JO3PiBaHHS 30UIBIIYETHCS . Y TEPECTUTIINX TOMaTax 3poc-

Ta€ BMICT OypIITHHOBOT KUCIIOTH, a BICT IMMOHHOI 1 10Iy4HOT 3HIKY€EThCA . 3arajibHa
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KHCJIOTHICTh, B IEPEPaxyHKy Ha JMMOHHY KHCJIOTY JIsl TOMATiB COPTiB MEXaHi30Ba-
HOTO 300py KomBaeThes Bin 0,3 mo 0,5% [17 - 19].

VY nnopax TOMaTiB BHSBICHI CIIIM MPAKTHYHO BCiX OPraHiYHUX KIiCJIOT, IO
BXoasTh 110 1ukiny Kpebea npu aucuminsiii ByrieBoais . ToMaTu i mpoayKTH ix mepe-
POOKY € €QMHUAM KePEIOM OPraHiYHUX KHUCIIOT Pi3HOI 010J0TiYHOI i — BITAMIHHOTO
(L —ackopOiHOBa KHCIIOTA), KHCIOT-aHTarOHICTIB THIJIBHOT MiKpoOiOTH (JIMMOHHA i
iH .), 110 CHPUSIOTH BKIIOYSHHIO 3aJi3a B TEMOIIO0IH 1 yCYHEHHs 3aii301eQinuTHOl
aHeMii (s0:1y4Ha KHCIIOTa), 110 OepyTh yyacTh Y (GYHKIIOHYBaHHI IIPAKTUYHO BCiX Op-
rafiB i cucTeM opratizmy . L-ackopOiHOBa KHCIIOTa € CKJIaJOBOIO BCiX BU/IB OOMiHY
PEYOBHH i cripusie HOPMYBAHHIO OPTaHOJICITHYHHUX BIACTHBOCTEH TOMATIB i KOHIICHT-
POBaHMX TOMATHUX IPOAYKTIB, iX G10JOTiYHOT IIIHHOCTI .

BiomoJekynu, B pe3ysibTati CHHTE3y abo pylHYBaHHS SKUX BUKOHYIOTb CIIe-
nu¢ivHi QyHKUIT KIITHH OpraHi3My JIOIUHH, HA3WBAIOTh 0i0JIOTIYHIMHU aKTHBHUMH
peuoBunamu (BAP) [20]. Ha nymky Buenux [21, 22] no (BAP) xap4oBux npoaykTiB
BiJTHOCSITBCSI pEUOBHHH, 3[aTHI Ha/laBaTH O1aroTBOPHUH (i3i0J0TIYHMI BIIMB HA Op-
ra”Hi3M B MIKpO-KiJIBKOCTI . /[0 HUX BiIHOCSATH BiTaMiHHM i BITaMiHONO/iOHI CIIONYKH,
P MiKpOeJIeMeHTiB, pepMeHTH, (pocdoiniay, AesKi XpoMaTHiHi i papOyBaibHi pe-
YOBHHH .

Tomaru i TOMaTHI IPOAYKTH B XapdyBaHHI JIOJUHN CITyXKaTh OaraTuM JpKepe-
JIOM MiKpOEJIEMEHTIB, BiTaMiHIB, BITAMiHONOAIOHUX PEYOBHH, B TOMY 4HCIIi, Kapo-
TIHOIJiB, IEKTUHY Ta IHIIUX Xap4OBHX BOJOKOH . MiHepaJIbHI pe4OBHHU B OioXiMmiu-
HUX peakI[isiX OpraHi3My BUCTYMAIOTh B PoJii KOQEPMEHTIB i 6epyTh y4acTh B OKUCHO-
BIIHOBHHX ITPOIIECaX, CHHTE31 OUTKIB, BYTJICBOIIB, OpraHiyHUX KUCIOT . CIij1 3a3Ha4n-
TH, III0 TOMAaTH OaraTi Kajiewm, 110 BUKOPUCTOBYETHCS B AieToTepanii [23, 24].

MikpoeneMeHTH XapakTepu3yloTh CHenu(idHy TPYITy XiMIiYHUX €IEMEHTIB,
SIKi MiCTATBCS B Oprauizmi B KiibkocTsx 107 ...10712 % [25]. 3 HEX ecCeHI[ialbHUMU €
m'stHanTh: Fe; I; Cu; Zn; Co; Cr; Mo; Ni; V; Se; Mn; As; F; Li. I'pyna norenniiino
xutTeBa HeoOxinHux: Sn; Cd; Pb; Rb. barato BueHHX BBa)atOTh, IO IS MPOTIKAHHS
00MiHy peuOBHH, BUKOHAHHS CTPYKTYPHOI, KaTaliTHUHOI, peryiIsaTOpHOI, QYHKIiH op-

ra”i3my HeoOXiJHi, IK MiHIMyM, Taki MikpoenemeHnTu: Fe; Cu Zn; Mn; I; Cr; Se; Mo;
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Co [26, 27]. Tomatu B 6inbIiii 800 MEHIIIH KIIBKOCTI MICTATh BCi HEOOXiTHI MiKpO-
enemMeHTH [28].

3aranbHa 30J1pHICTH TOMATIB cTaHOBHTS Bix 0,4 1o 0,8% macu cupoi pedoBu-
HU . BMmicT Minepanpaux pedoBun ctranoBuTh (B Mr/ 100 r): K —290...340, Na —
35..45,Mg—16...32,P-21..33,Ca—12... 18, Fe — 0,7...0,11.

TexHOJIOTisl BUPOOHHIITBA KOHIIEHTPOBAHMX TOMATHHUX MPOJYKTIB MOB'S3aHa 3
TEIIOBOIO 0OPOOKOI0, sIKa 3HAYHO MO3HAYAETHCS HA XapUOoBii I[IHHOCTI 1 IKOCTI TOTO-
BOi mpozaykuii . BctanoBneHo, 1o BTpatu Bitaminy C mpu KOHIIEHTPYBAaHHI CTAaHOB-
15Tk 10 20 %.

3a maHNMU JTOCIHIIKEeHB, MICIS JEeB'ATUMICIIHOTO 30epiraHHs py TeMIeparypi
(-2)C Brpatu cranoBuATh 14,6%, B TOi 4ac sk npu Temneparypi 37°C BTpaTH BiTa-
miny C ctaoBisITh 79,7 % [29].

V psni myOmikauiid, aBTopaMu OCOOJHMBA yBara HPUAITSETHCS KOHCHCTEHIT
TOMaTHHUX MPOIYKTIB, a TAKOXK JOCTIKEHHIO ()aKTOPIB BIUIMBY Ha KOHCHUCTEHLIIIO .
KoncucreHIis po3risaaetbes ik ocHOBHUI (akTop sikocti [17, 30, 31]. Hait6inpm
MiAXOIAIINAM MTOKA3HUKOM B OLIIHI[I KOHCHCTEHIIT € B's13KicTh [32]. [Toka3HUK B'I3KOCTI
3aJISKUTh BiJI XIMIYHOTO CKIaIy 1 Ppi3MYHOT CTPYKTYpH KOHLEHTPOBAHOT'O TOMaTHOTO
HPOJYKTY .

ITpu 01HAKOBOMY BMICTi PO3YMHHUX CYXHUX PEYOBHH KOHCHUCTECHIIiS KOHIICHT-
POBaHOTO TOMaTHOTO HPOJIYKTY MOXKE 3MIHIOBATHCS B 3aJIKHOCTI BiJ] IKOCTI 1 KiJIBKO-
CTi HEKTHHOBUX PEYOBHH, BMIiCTYy NEKTHHOBHUX CIIUPTHEPO3YUHHUX CYXUX PEUOBHH . Y
TOMATHIH acTi 3 BMICTOM PO3YMHHUX CyXuX pedoBuH 30 %, B cepeJHbOMY MiCTHUTBCS
B IIPOIICHTHOMY CHiBBiJHOIIEHHI: PeIyKyIOUnX IyKpiB Big 17 M/ T 1o 19 M/ r; xmitT-
KOBHHHM (TOMaTHa Macrta 3 TOMaTiB COPTiB py4HOro 30o0py) Bix 1M /1 o 1,5 M/ 1, (TO-
MaTHa I1acTa 3 TOMaTiB COPTiB MeXaHi3oBaHOro 300py) Bix 1,8 M/T no 25,7 M / 1; 3ara-
JbHA KUACIOTHICTH (Y HepepaxyHKy Ha s0Iy4dHy KUCIOTY) Bix 2,5 M/T 10 3,5 M/t mipu
pH He 6inbire 4,4; 3071pHICTS TOMATHOT MMACTH CKIamac Bix 3,2 10 3,4 [33]. OgrovacHO
B ToMaTHi# macti mictutbes (Mr/100r): K -800; Na - 200; Ca — 78; Mg —2,3; Fe 2,3; P
—68; Cu3,9; I (B Mxr/ 100r) — 1800 [34, 35]. KinbkicTs BiTaminiB (B Mr / 100r) Ha-
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cTymnHe: kapotuny Bix 2,0 no 4,0; Bitaminy C Bix 25 no 60; Bitaminy B ;| Bix 0,02 no
0,07; Bitaminy B, no 0,03; Bitaminy PP Bin 0,3 mo 0,9.

OnHUM 3 OCHOBHHUX ITOKa3HHKIB, 1[0 XapaKTEPU3YIOTh SKiCTh KOHIIEHTPOBAHUX
TOMATHHX MPOAYKTIB € Kolip . [liABUIIEHHS BICTY PO3UMHHHUX CyXUX PEUOBHUH IPH
KOHLICHTPYBAaHHI 1 BIUIUB BUCOKOI TEMIIEpaTypH, COPHAIOTh YTBOPEHHIO HAKOIIMYEHHS
MEJaHOiIUHIB - TeMHO(apOOBaHUX MPOAYKTIB peaKilii B3aeMoIii IyKpiB i aMiHOKHC-
JIOT, SIKi BUKJIMKAIOTh TIOTEMHIHHS 1 TIOTIPIICHHS CMaKOBUX SIKOCTEH TOMaTHHX IPOJY-
KTiB [36]. [HTEeHCHBHICTh TpOIlECy MENaHOIAIHOYTBOPESHHS 3aJIS)KUTH BiJl BMICTYy B
NPOJXYKTi KOHIIEHTPALIil BOJHEBUX 10HIB, TEMIIEPATypH, Yacy TEIIOBOT 0OpOOKH, BMic-
Ty IYKpIB i Q30THCTHX PEYOBHH, a TAKOXK BiJl 3arajJbHOI KOHIEHTPAIlii CYXHUX PEUYOBHUH .

Heo0xigHo BiA3HAYXTH, 1[0 TOMATH COPTIB HUHINTHBOI CEJIEKIIIT BiIPI3HAIOTh-
Cs1 MIBUIIEHNUM BMICTOM M'SIKOTI, IO CKJIay SIKOI BXOAATH HEPO3UMHHI CyXi peYOBHHU
(KJTITKOBMHA, IPOTONEKTHH, IEHTO3aHH, JIICHIH), [0 HOTipIIye Ter1odi3nyHi moxas-
HUKU poOOTH 00NaJHAHHS, CKOPOUYYE 4ac Oe3mepepBHOT poOOTH BaKyyM-BUIAPHUX
YCTaHOBOK (4epe3 yTBOPEHHS Harapy) i 301IbIIy€e TPUBANICTh 1 TPYAOMICTKICTD OUH-
IIeHHs TOBEPXHI HarpiBy amaparis, a TAaKOX 301IbIIy€ TPUBATICTh MPOIECY KOHIIEHT-

pyBaHHJ, 10 BeJle 10 HMOTiPIIeHHS IKOCTI TOTOBOTO MpoAyKty [37 - 47].

BiosoriuHo akTHBHI pe4OBUHM TOMATIB
Y 310pOBOMY Xap4yBaHHI Ta npopiiIakTHILi 32XBOPIOBaHb

[Mopymenns 6amancy B CTPYKTYpi XapdyBaHHS 3TyOHO BIUIMBA€E HA 340POB'S
Haliil 1 CTAHOBUTbH pealibHy 3arpo3y OesIelli HaceleHHs, 3a4ilaoun IPaKTUYHO BCi ra-
Jy3i HAYKH i OXOPOHH 3[10POB'S .

Knacudna teopis 30a1aHCcOBaHOTO XapYyBaHHS, CTBOPEHA B KiHI[I MHYJIOTO
CTOJIITTSI, Ha TyMKY akajeMika Yronea A .M . i paay iHmmx BueHux [48], mictuia psig
Ha/I3BUYAaHHO CepHO3HUX MOMMIIOK: 30araueHHs Xap4OBUX KOMIIOHEHTIB, BUAAICHHS
0anacTHUX PEYOBHH, padiHyBaHHS MOCITYKHIO MOMITOBXOM JIO MOLIUPEHHS 1 PO3BUT-
Ky 3aXBOpIOBaHb NUBiNi3amii — iH(GapKkTy MioKkapa, cepueBO-Cy JMHHUX 1 IIITyHKOBO-

KHIIIKOBHX 3aXBOPIOBaHb, ia0eTy 1 6araTtboX iHIINX .
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CdopmoBana TEHIEHIIIS MOTIPIICHHS 3I0POB'sI IIOJUHH TPUBEIa J0 BJOCKO-
HaJICHHS 1 PO3BUTKY TeOpii aleKBATHOTO Xap4yBaHHs, 3TiHO 3 KOO cepe]] XapuOBHX
(dakTopiB, 10 MatOTh 0COOIMBE 3HAYEHHSI B MIATPUMIII 30POB's, poOOTO-30aTHOCTI i
AKTHBHOTO JIOBTOJIITTSI JIFOUHHU, JOMIHYIO4Ya POJIb HACIKUTHh MIKPOHYTPIEHTIB — BiTa-
MiHIB 1 )KUTT€BA BAXXKIIUBUX MiHEpPabHUX PeUOBHH . [IOBHOIIHHE peryspHe 3abe3me-
YEeHHS] HUMH OpraHi3My JIIOJJMHU Ma€ Belnue3He 3HadeHHs [49, 50].

Binomo, 1110 came CUPOBMHA POCIMHHOTO MOXOKEHHS, IK Xap4OBHid 00'€KT,
0c00IMBO I[iHHA HAsSBHICTIO L-acKOpOiHOBOT KMCIOTH, KAPOTHHOIAIB, 610(pIaBOHOIIB,
i IPaKTUYHO TLILKU BOHA 1 € JDKEPEJIOM IIMX PEUOBUH JIJIsl OPTaHi3MYy JFOJIHHH .

3a XiMIYHUM CKJIaJI0OM TOMATH € [[iIHHAM JDKEPEIOM KapOTHHOIMIB i aCKOpOiHO-
BOT KUCIIOTH . MiXKHAPOJHWIA XIMIYHUI 3'13/1 BUSHAYHB KAPOTHUHOI/H, K )KOBT1 200 de-
PBOHI IIrMEHTH astiaTHIHOI MPUPOAH . 32 CTPYKTYPHOIO OYZOBOIO IIi PEYOBHHH € KO-
BTHMH 0€3a30THCTHMH IIrMEHTaMH, SIKi MOAIISIOTH Ha BYTJICBO/IHI 1 KHCHEBMICHI O-
xiguuii . [lepiini BKIIOYAIOTH 3'€{HAHHS 3 BIAKPUTUM JIaHIIOTOM-alUKIiuHi (JIIKOIIH), i
nuKTigHi (kapotuH). KucHeBMicHUI MOXifHI BITHOCATHCS B 3aJI€KHOCTI Bi XapakTe-
PY, KHCHEBO1 YTPYIOBaHHS JI0 TiIPOKCH-, €HOKCH - 1 KeTOIOoXiaHNM [53].

KapoTuHoinyn BiTHOCATECS 10 TETPATEPIICHIB, BOHH CKIIAIAIOTHCS 3 JIOBIHX BY-
TJIEBOJHEBHH JIAHLIOTIB, IO MICTATH Kiibka CIloyuyeHNX MOABIHHUX 3aB’s3KiB, 10
3aKiHYYIOTBCS 3 OZHOr0 200 000X KiHILIB KiJIbIIEBOT UKIIYHOIO CTPYKTYpPOIO - [HO-
HOBHM KinbleMm [51 - 53]. JloBruii JaHIIOT CHpsDKEHHUX ITOABIHHHX 3aB’SI3KiB YTBOPIOE
XpoModop Y BCIX KAPOTUHOIIB 1 IO3BOJISAE BIHECTH iX JI0 IPUPOJHUX MIrMeHTIB [54, 55].

OCHOBHHUM KapOTHHOIIOM, IO MICTHTBCS B TIOMIJIOpax, € JIKOIMIiH, KiJTbKiCTh
SIKOTO BapilOETHCS 3aJIeKHO Bi copty Bix 1,3 mo 13,2 mr Ha 100 r [56, 57]. Kpim Toro,
BOHH MICTSTh KCAHTO(LIN Ta cKIaaHi edipu kcanTo(iry . 3arajgbHa KUIBKICTh KapOTH-
HOIJIB B IESIKMX COPTaX TOMATIB CTaHOBUTH 0yu3bKo 6,0 Mr Ha 100 r . A5 COPTIB, sKi
TpaauuiitHo Bupourytots y Kurai ta Ykpaini, HaBeaeHo y B Tabmumi 1.1.

XapakTepHe Ui TOMaTiB BUCOKHIT BMICT JIIKOIIHY He TiIbKA 00YMOBIIIOE SICK-
paBO-YEPBOHUIT KOJIip IJIOAIB, aje i CIPHsIE MOTJIMHAHHIO 3HAYHOI KUIBKOCTI YJIbTpa-

(hioneToBOro BUNPOMIHIOBAHHS, SIKE € IHILIATOPOM YTBOPEHHS BUIbHUX PAJUKATIB KH-
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cHio . Ha nymky Buenux [58], nikomiH nposiBiisie 611b11y aHTHOKCUAAHTHY aKTUBHICTB,

HK -KapoTuH .

Ta6mums 1.1
Komniexe kapoTHHOIIB y TOMaTax
Kaporunoinn Bwmict y coprax, mr/ 100 r
Daxen IOBineitumii | Jinanfenhong % F ¥ £ Ruixingdabao % & K5

Jlikonin 4,38+0,670 | 0,51+0,130 0,49+0,120 5,48+0,660
B-kaporun 0,14+0,020 | 0,10+0,050 0,11+0,057 0,15+0,024
&-Kapo‘rm—l 0,03+0,004 1,21+0,080 1,24+0,090 0,02+0,007
Y-KapoTHH 0,18+0,070 | 0,43+0,030 0,44+0,050 0,19+0,060
®itoin 1,34+0,160 | 3,85+0,620 3,89+0,710 1,31+0,150
ditopayen 0,22+0,010 | 0,89+0,620 0,25+0,040 0,8740,680

Jlo ocTaHHBOTO Yacy 0i0JIOTIYHY IIHHICTH B-KapOTHHY 1 ioro aHayoru (o -, Y-
KapoTHHY, JIIKOIIHY, KAHTaKCAaHTUHY, JTIOTE{HY Ta iH .) PO3TIIIaIy B 3B'SI3KY 31 37aTHI-
CTIO IIMX CIIOJNYK CIIY’KUTH JIIKOMiH-TIONIepeTHIKAaMHK BiTaMiHy A B OpraHi3Mi JIIOANHH .

3aBsiKM poOOTaM BUEHHX-OHKOJIOTIB TPOTATOM OCTaHHIX PokiB [61] cramo
OYEBHUIHUM, [[[0 KAPOTHUH 1 JIKOIMIH BiAIrparOTh BAXKJIMBY CAMOCTIHHY POJb B SKOCTI
KOMITOHEHTIB (Di310770T19HOT aHTHOKCUAAHTHOI CUCTEMHU, 1[0 3aXHIIA€ POCIUHHI KITi-
THHH BiJ] OKCHIATHBHOTO cTpecy . KapoTrHOiny BOIOAIIOTE YHIKaJILHUMHE BIaCTHBOC-
TSAMH 3aXUCTy OpraHi3My BiJf MyTareHHHX 1 KaHIIEPOT€HHHUX (PAKTOPiB HABKOINIIHBO-
T'O CEpPEIOBHINA .

AHTHOKCHJITaHTHA aKTUBHICTh KAPOTHHOI/IIB TIOB'sI3aHA 3 HASBHICTIO B iX MOJIe-
KyJIi JIaHIFOTOBO] aTihaTUIHOI yrpynmoBaHHS 31 3HAYHOIO KTBKICTIO HEHACHYCHHX I10-
NIBIHMX 3aB’SI3KiB, 3IaTHUX B3a€MOMIATH 3 aKTHBHUMH (pOpMaMH KHCHIO, YTBOPIOBATH
HEPO34YMHHI KOMIUIEKCH 3 10HAMH Ba)KKUX METaJliB, TACHTH JII0 BUIBHUX paJnKaliB,
BHUCTYIIATH B POJIi MOJYJIITOPIB IIPOTUITYXJIMHHOTO iMyHiTeTy [59].

AKTUBHI ()OPMHU KUCHIO, 10 YTBOPIOIOTHCS B MPOLEC TUXAHHS 1 EPEKiCHOTO
OKHCIICHHSI JIIMTIIB, € iHIlliIaTOpaMy KaHIIEPOTeHE3Y .

KapoTunoinu, 30kpema, JiKOIMiH, 0-, 3 -, Y-KapOTHHU, MAIOTh OCOOJIHUBICTh Ta-

CHUTH aKTHBHHUI KHUCEHb 0e3 6yZ[I>-$IKI/IX XIMIYHHX IEPETBOPECHD . HpI/I ObOMY CHHIJICT-

177




HUI (aKTUBHUI) KMCEHb NIEPEXOAUTh B OCHOBHUI CTaH 0€3 TOLIKO/KEHHS HaBKOJIUIII-
HiX 010JIOrIYHMX CUCTEM IIOIIKOIHKEHHS HABKOJIMIIHIX O10J0TTYHUX CUCTEM .

Bitamin A Ta iHIII peTUHONN, OTPUMAHI CHHTETHYHUM ab0 MiKpoOiaTbHUM
HUIIXOM, TAKOX IacsTh CIHIJIEHTHHH KHCEHb 1 MOXYTb OOpHBATH JIAHIIOTH BiJbHOpA-
JUKaJIbHOTO OKHMCIICHHS, alie, Ha BiIMiHY BiJl MPUPOJHUX KAPOTHHOIIB POCINHHOTO
MOXO/XKEHHS, OCIIAI0Th B MEYiHIlI 1 MAIOTh BUCOKY TOKCHUYHICTD [UIsi OPraHi3My ITIF0-
aHY [62, 63].

Kapotunoinu, mopsiz 3 61010Ti9HOI0 aKTUBHICTIO, € IPUPOTHUMHU OGapBHUKAMHU
i MeTaboJIiuHa B3a€MOTIOB'sI3aH1 3 IEPETBOPEHHAMH acKopOiHOBO1 kucimotu [60,64,
65]. 3 miTepaTypHUX JaHHUX BiOMO, IO aCKOPOIHOBA KUCIIOTA 3/IaTHA JIIMITYBaTH IIe-
PEKHCHE OKHCIICHHS JIMigiB, TOOTO MPOSIBISTH aHTUOKCUIAHTHY IO . 3aBASKU LIbOMY
i1 3aCTOCOBYIOTH IIPH JIIKYBaHHI 0araTh0X 3aXBOPIOBaHb (ilIeMiuHa XBopoba cepus,
MApOJOHTO3, aTepOCKIIEPO3), acKOpOiHOBa KHUCIOTA 3/]aTHA HAJaBaTH 3 3arajbHO-
3MIIHIOIOYH [ii y Iepioj BiAHOBICHHS OpraHi3My Iicisl 3aXBOpIOBaHHA [21], TakoxX €
MeJUYHI PeKOMEHJALil MO IOACHHOMY 3aCTOCYBAHHIO aCKOPOIHOBOI KHCIOTH JUIst
npoGiNakTHKK Pi3HUX 3aXBOPIOBaHb . [lapanesbHO BCTAHOBIICHO, IO 3HHKCHHS aHTHi-
HEKUiIHHOT PEe3UCTEeHTHOCTI OpraHi3My Ta MiABUIIEHHS 3aXBOPIOBAHOCTI Ha iH(EKIl €
HACJIIJIKOM HEeJJOCTaTHBOI KinbKOCTi Bitaminy C y parioni xapuayBaHHs [66].

TakuM 4MHOM, TOMATH MICTATh TaKi KOMIIOHEHTH XIMIYHOTO CKJIaIy, sKi € He-
3aMiHHUMH 1 IPOSABISIOTH JIIKYBaJIbHO-NIPO(IIAKTUYHI BIACTUBOCTI, 1110 HE HAJAIOTh
MOOIYHMX BIUIMBIB HA OPraHi3M JIFOJIMHH .

VY cBiTIIi BUKJIaJCeHUX Npo0ieM XapuyBaHHs HaceleHHs, NpodiTakTHKa 3axXBO-
pIOBaHb MOJIATa€ B MAaKCUMAaJIbHOMY 30€peXeHHI HATUBHUX 010JIOTIYHO aKTUBHHX pe-
YOBUH B IPOLIECI TEXHOJIOTIYHOT TEPEPOOKH .

Tomaru MiCTSTh BiTaMiHM, 010JIOTIYHA [is SKUX B OPraHi3Mi JIOIUHHU MPOSIBIIS-
eTbest y hopmi KoepMEeHTIB, yyacTi B IMyHITETi, PO3BUTKY 1 3pOCTaHHI OpraHizMy,
3]iliCHEeHHI BUIOi HEPBOBOI AiSUILHOCTI [67].

YV ToMaTax MICTUTBCS BEJIMKa KIbKICTh KAPOTHUHOIMIB, [0 00yMOBIIIOIOTH iX
TIpUpoAHe 3a0apBieHHs . 3 yCiX KJIaciB IPUPOJHHUX MITMEHTIB KapOTHHOIIY HAHOLIBII

MOIINPEHi 1 BITHOCATHCS 10 YUCIIa HAWOUIBII BXKIIMBUX 3'€JHAHD 3 TOYKH 30Dy iX 6io-
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JoriyHuX QyHKIIH . Y siTepaTypi onmucaHi GOpMyIIH i BIACTHBOCTI 58 KApOTHHOIIB .
o ix ckmaxy Bxoauts BiciM Cs-130NIpeHOBHX (parMeHTiB, 10 YTBOPIOIOTH JIAHIIOT .
KapoTtunoinu kiaacudikyroThes Ha allMKIIuHI- 3’ €JHAHHS 3 BIAKPUTHUM JIAHIIOrOM (Ha-
MPHKJIAJ, JIKOIIH) i MICTATH Y CBOIH GopMyJii ouH a00 Ba MK Y BUIISAII Ti€HO-
BUX KOJIEIb . 3a XIMIYHOI0 OyIOBOIO 1X MOASIFOTE Ha OE3KHCHEBI (TTOJIEHOBI IrMeH-
TH) 1 oOKucIeHi — kcantodimu [52, 59].

Bionoriunnm 3B's13Kk0M MK KapOTHHOIJaMH 1 BiTaMiHOM A, 00yMOBIIeHa He3a-
MIHHICTh KaPOTHHOIAIB B PaIliOHI Xap4uyBaHHs JIOIUHY . 32 XiMi4HOIO Oyn0BOIO [-
KapoTHH, € BIBi4i aKTUBHIIIIKM, HIX o - Ta Y— Gpopmu [59].

BMmicT kapoTHHOIAIB B TOMaTax cTaHOBUTH (B Mr Ha 100 T cUpOT pedoBUHM)
5,6...8,1, 3 sixux B-kaporuny (npositaminy A) — 0,4... 1,3; nikomniny — 0,4...4,4.

BuBueHHsAM (HOPM KapOTHHOIMIB, IX BUKOPUCTAHHSIM Yy XapUOBHX TEXHOJOTIsAX
3aiiManucs Oarato gocuigHukis [34,35,37]. Benuka KiTbKicTh HAYKOBUX POOIT MpHC-
BsiueHa acKOPOIHOBIH KUCIOTi . [IpakTHYHO BCi OKHCITIOBAIBLHO-BiJHOBHI PEaKilii B op-
rasi3mi Bi0yBaroThcst 3 1 yyactio . Cy4acHi BUeHI BUALIAIOTH i1 sIK paKTOp MiATPUMKH
CTIMKOCTI IO CTpeciB, KOMIOHEHT Xap4yyBaHHS, 1[0 CIPHSE PereHeparii i 3aXKuBaHHIO
TKaHWH, 3a0e3MeYeHHs IMyHITETy 1 romeocra3y oprasizmy [68, 69].

IInoxm TomatiB € mxepenom Bitaminy C, BmicT stkoro (B Mr/100 r) cTaHOBHTH
12...40, Bmicr BiTaminis B; — 0,08...0,15; B> —0,05... 0,06; PP- 0,47... 0,50; domniesoi
kucinot - 0,4 ... 1,1; manToTeHoBoi kucnotu - 3,0 .. 4,0; Bitaminy K — 0,4..0,8 [70 - 72].

BpaxoByroun Te, 1110 iHAyCTpiani3awis, XiMi3alis BHPOBaIKEHHS B arpoIpo-
MHCJIOBOMY KOMIUIEKC] XIMIYHUX IOOPHB MOIIMPIOETHCS, 30epeixKeHHs 010JI0TIHHO aK-
TUBHUX NPUPOJHUX aHTHOKCHIAHTIB IIPH TEXHOJIOTIUHIH MepepoOIli CHPOBUHH € BaX-

JIMBUM 1 HEOOXITHIM HaIpsIMKOM HayKOBHX PO3pOOOK .

AHaJi3 cnocodiB MiAroTOBKH TOMATHOI MacH nepe] KOHIEHTPYBAHHIM
Ha mporec KOHIIEHTpYBaHHS TOMAaTHOI MacH BIUTUBAE SIKICTh MiATOTOBIIEHOL
ToMaTHOT MacH . ToMaTHa Maca € CKIaqHO0 (i3UKO-XIMITHOK CHCTEMOIO, OCHOBHOIO
OCOOJIUBICTIO SIKOT € PI3KO BHPaXKEHA MO AUCTIEPCHICTD 1 HASBHICTh 3HAYHOI KITBKOCTI

rigpodinbHUX NEKTHHOBHUX pedoBUH . O6uaBa GakTopy MarOTh BEJIMKHI BIUTHB Ha OCi-
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JaHHS CYCIHEH/IOBaHMX YaCTMHOK TOMAaTHOI M'AKOTI i HAa KOHBEKIi}0 TOMaTHOI MacH
npu ii KOHIeHTpyBaHHi . [[pUCKOPEHHS MPOIeCy KOHIICHTPYBaHHSI MOXKE OyTH 10CAT-
HYTO IUISIXOM 3MEHIICHHS B'SI3KOCTI 1 MiBUIEHHS CTYIEHS AUCIEPCHOCTI YaCTHHOK
M'SIKOTi TOMATIB .

3micT M'SIKOTI B TOMaTHIM Maci 1 CTyMiHb ii AUCHEPCHOCTI BIUIMBAE HA MPOLIEC
KOHLIEHTPYBAHHS, BiJI TPUBAJIOCTI SIKOTO 3aJIC)KUTh XapuoBa [IHHICTb 1 SKICTh TOTOBO-
ro nponykry . ToMy BelMka yBara NpHAUIS€TbCS NPOLECY MiJrOTOBKM TOMAaTHOI MacH
repe]; KOHLEHTPYBaHHIM, OCOOJIMBO 3 MOMEHTY HAJXOXKEHHS Ha 1epepoOKy TOMATIB
copTiB MexaHizoBaHoro 30opy [71, 73, 74, 75].

CxJtagHICTh TepepoOKH TOMATIB COPTiB MEXaHi30BaHOTO 300py, MOB's13aHa 31
CTPYKTYypHO-MEXaHIYHUMH 1 (pi3MKO-XIMITHIMH BIaCTHBOCTSIMH ToMartiB . Lle nmpu3se-
JI0 10 HEeoOX1AHOCTI MeperIaay AiI0UnX TeXHOJIOTIYHNX NMPHHOMIB, IPOILECiB i mapa-
METpIB .

TexHosoriss MexaHi30BaHOTO 300py TOMATIB 3 TOJIA Iepeadadae 0JHOPa30BE
30upanHs . 3i0paHi TOMaTH HEOJHOPI/HI 32 SKICTIO . Y 300pi y MICTATHCS IUIOAU Pi3HO-
rO CTYIIEHsI 3PIIOCTI 1 MOMIKOKEHHSI, POCIUHHI 1 3eMIsiHi qominky . Taki mioan Bax-
4e MPOTHPAIOTHCS MICTATh 0araTo KIIITKOBUHU, Aal0Th OLIbIIE BIAXOIIB, il YaC KOH-
LEHTPYBaHHSI MiIrOPal0Th, BHACIIIOK YOO Pi3KO 3HUKYIOTHCSI OPraHOJICHTHYHI TIOKa-
3HUKHU FOTOBOT MPOAYKIIIT .

Buennmu 6yB po3pobienuii croci6 Tak 3BaHoi "HOpMaiizanii” ToMaTHOI Macu
3 TOMaTiB COPTIB MEXaHI30BaHOTO 300py 3 BUKOPHUCTAHHSIM BCTAHOBJIIEHOT'O Ha KOHCE-
PBHUX 3aBoJax oOJa/{HaHHI, ke cepiiiHo BUITycKaeTbes . Crioci6 nepenbadae 3HIKEH-
HsI BMICTy HEPO3UYMHHHX CYXHMX PEYOBUH B TOMaTHiit maci . Lleii crioci6 nepenbauae
IpoOJIEeHHS CBDKMX TOMATIB 3 BIAJUICHHSIM HaciHHSA, TpyOe MPOTHPAHHS Yepe3 CUTa 3
niamerpom oTBOpiB 5,0 MM, migirpiB mo Temuepatypu (75+5)°C, npotupaHHs depe3
cura (3 giametpom otBopiB 3,0 MMm; 1,2 Mm; 0,4 MM); U LIBOMY BHXiJ TOMAaTHOT MacH
cTaHoBHTH Bix 80% 1o 88%. Binxomu minnaroTs npouecy po3BaproBaHHs 3a TeMIepa-
Typolo (96+2)°C mporsirom 3 - 5 XBWINH B IIHEKOBUX pa3BaproBaTelIsIX [1apo- KOHTa-
KTHUM criocoOom . [ToTiM Ha cTekarese BiIOKPeMITIOIOTh PiaKy a3y - Cik, a pemTy

Macy HaIpaBJIsSIOTh Ha ITHEKOBHIA MpeC, JIe BIIOKPEMITIOIOTh PEIITY PiAKy a3y — CiK .
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Pinxki a3y, siki oTpuMany micis CTIKaHHA i IpecyBaHHS (QiHIOIYIOTH Yepe3 CUTa 3 Mi-
ameTpoM oTBOpiB 0,4 MM 3'€THYIOTh 3 (DiHIIIOBAHOK paHillle TOMATHOT Macolo 1 Io-
JIal0Th HAa KOHLEHTPYBaHHA . TaKUM YMHOM, CrIoci0 «HOpMai3alii» ToMaTHOT Macu
BHMArae JI0JIaTKOBOTO 00naaHanHs (pO3BaplOBaTelb, CTEKaTelb, Mpec, Qinimep, 30i-
PHI EMHOCTI), 1[0 3HAYHO 301JIbIIIy€E BAPTICTh OTPUMAHHS KOHI[EHTPOBAHUX TOMATHUX
TIPOJIYKTIB .

V 3B'SI3Ky 3 THM, 1110 Y TOMaTHiH Maci, 110 HAIXOAUTh Ha KOHIICHTPYBaHHS,
BIIHOIICHHS 3HAUYeHb MACOBOT YaCTKU PO3YMHHHUX CYXHMX PEUOBHH J0 MacOBOI YacTIli
Hepo3uMHHKX cyxux pedoBnH (P/HP) mae O6ytu He MeHIe 6,5, TOMaTHY Macy, B SIKiit
JAHUH TIOKa3HHUK MEHIIE 6,5, peKOMEHIYETHCSl BUKOPHCTOBYBATH JIsl BUPOOHUITBA
TOMATHOTO ITIOPE .

IMpu miAroTOBII TOMATHOT MacH Uil KOHI[CHTPYBAHHS TICBHE 3HAYCHHS Ma€
MpolIlec MOIepeIHHOr0 HArPiBy MacH, MeTa MPOIeCy, 1€ IHAKTUBALliS TEKTOMITHIHUX
1 OKHCITIOBAIbHO-BITHOBHUX (DEPMEHTIB i MiKPOOPIaHi3MiB .

IcHye nBa crmocoOu TONEepeHbOr0 HArpiBaHHS TOMATHOI MAcCH: «TOpPSYU»
(«hot — break») 1 «xonomuuit» («cold — break») [76, 77].

«Cold-break» - croci6 mossirae B HAaCTYMTHOMY: TOMAaTH MMOAPIOHIOIOTH TIPU
3BUYAiHIN TeMIepaTypi 3 MOJAIBILIO BUTPUMKOIO MBI B MPHIMaIbHOMY 30ip-
HHUKY IPOTATOM JEKITbKOX XBUIIMH . Hac BUTPUMKH Ma€ Ba)XJIMBE 3HAYCHHS, TaK K
3BIJIbHEHI NpU IpOOJIeHHI TOMaTiB ()epMEHTH IPH BUTPUMYBAHHI BIIMBAIOTH HA I1EK-
THUHOBI PEUYOBHHH 1 pO3MIEILIIOIOTH 1X . CTYHiHb PO3LICIICHH NEKTHHY-1IE QYHKIIis
Yacy BUTPUMYBaHHS B IPUIMaNbHOMY 301pHHKY MiCJisl APOOJICHHS, KA MA€ BENUKUI
BILIMB Ha 3MIiHH B'S3KOCTI COKY

ITpu "Hot-break" - crioco®6i, HarpiB TOMAaTIB 34iHCHIOIOTH Honepes abo Bigpa-
3y micis ApoOsieHHs . MeTa nboro croco0y - SKOMOTa IIBHUIIE IPOBECTH IHAKTHBA-
1ito epMeHTIB i 30eperTu MakCUMaIbHy KiJbKiCTh IEKTHHOBHX PEUYOBUH B TOMATax,
10 TO3HAYAETHCS Ha B'SI3KOCTI COKY . [Ipu npoMy moapiGHEeHI TOMaTH HaAXOIATh B
pesepByap BEJMKOI EMHOCTI, B IKOMY IiaTpuMyeThest Temneparypa 90°C . Murreuit
HarpiB MacH JJOCSTAETHCS 32 paXyHOK 3MilTyBaHHS NOAPIOHEHOT MacH 3 BEJIMKOIO Ki-

JBKICTIO MacH, mimirpitoi jgo temmeparypu 90°C [78].
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Temneparypa nornepeHp0ro HarpiBaHHsl Ma€ 3HaUYHMI BIUIUB Ha KOJIIP COKY
Ta KOHIEHTPATY . SIKIIO IUIOM 3HAXOAATHCS B CTa/lii HEMOBHOI 3piJIOCTi, TO TEMIIe-
paTypa IONepeaHbOro HarpiBaHHs NOBHHHA OyTH HMXKYOIO, 11100 YHUKHYTH IIOTEM-
HiHHS TOMaTHOI macTw . [Iporiec nonepeHbOro HarpiBaHHs Ma€ HAWOLIBIINI BILJIMB
Ha KOHCHCTEHIIII0 TOMaTHOTO COKy Ta rmacty . [Ipu «Hot-break» - cmoco6i mekTuHOB1
PEYOBMHHU HE PO3LICIUIIOIOTHCS, a X BMICT 3aJIeHTh BiJl TEMIEPATYPH IONEPEIHbO-
ro HarpiBauust [79].

ITporec nonepeHHOr0 HarpiBaHHs MOBHHEH HPOTIKATH 3 ypaXyBaHHIM BJIac-
THBOCTEH CUPOBUHH, a TAKOXK BIACTHBOCTEH 1 BUy TOTOBOTO mpoaykty [80, 81]. Y
M10/1aX HEMOBHOI 3PiJIOCTi BEJIMKA YaCTHHA MEKTHHOBHX PEUYOBHH MICTHUTHCS Y BH-
sl poTonekTHHy . [Ipu ApoOiieHHi TOMATIB 1 3BiJIbHEHHS ()ePMEHTIB BiOyBa€eThCs
PO3LICIUICHHS PO3YMHHUX MEKTHHOBHX PEYOBUH, B PE3yJIbTATI YOO B'SI3KICTh Macu
30inbmryeTses . ToMaTHA Maca, OTpUMaHa 3 CHPOBHHH 3 IiIBUIICHOIO KITBKICTIO MEeK-
THHOBHX PEYOBHH, [IEpe]] HArPiBAHHSIM [MOBUHHA BUTPUMYBATUCS B MIPUIAMAIBHOMY
30ipHUKY OB TPUBAIMIA Yac 3 METOIO OTPHUMAHHS TOMATHOI MaCH HU3BKOI B'SI3KOC-
Ti 1 U151 OJITIeHHS 11 KOHIICHTPYBaHHS . 32 paXyHOK 00paHOr0 BCTAHOBJICHOTO Yacy
1 TEeMIIepaTypH PeTyIIOETHCS KUTBKICTh IIEKTHHOBUX PEYOBHH B yBapeHOi Maci, o
3HAYHO BIUIMBAE Ha B'SI3KICTh ToMaT-Hoi MacH, peooriuHi BIaCTUBOCTI i KOHCUCTEH-
L[i10 MACTH TIPY BUNIAPOBYBaHHi [24, 82].

3 CUPOBHHH, IO MICTHUTH MiABHUIIEHY KUIBKICT IEFOJI03H 1 HEKTHHOBHUX Pedo-
BHH, [IPY IPaBIJILHOMY BHOOpI BIAMOBITHOI TeMIepaTypu 00poOKH MOKHA OTPUMATH
TOMATHY Macy 31 3HI)KEHHM BMiCTOM NMEKTHHOBHX PEYOBHH, IO MOJETIIYE MIPOLEC
KOHLICHTPYBaHHS .

IcToTHO BIUIMBaE Ha Mpolec KOHIICHTPYBaHHS CTYIiHb NOAPIOHEHHS M'SKOTI
TOMATIB . 31 301IBLUICHHSAM CTYIEHS AUCIIEPCHOCTI YaCTUHOK M'SIKOTI 3DOCTA€E PyXJIn-
BiCTh MacH i iHTeHCH(]IKYy€eThCs MpoLeC BUIAPOBYBAHHS BOJIOTH, IO MEPELIKOIKAE
YTBOPEHHIO Harapy [84].

B sxoCTi ONTHMAaNBHOTO BapiaHTy NPOTHPAHHS 3aIPONOHOBAHA ABOCTYIIEHEBA
cxema [37], ne mepia npoTupaisbHa MalInHa Mae giamMeTp orBopis cut 2,0-3,0 MM, a

apyra - 0,5-0,35 MM . 0IHOYAaCHO BCTAHOBJICHO, IO CX€Ma IIPOTHPAHHS 1 TeMIIepaTypa
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MIPOTUPAETHCS MAaCH HE BIUIMBAIOTh HA IUCHEPCHUH CKJIa] M'SKOTI, 8 SMEHIIIEHHS Jia-
MeTpa OTBOPIB B CUTI OCTAaHHBOI MIPOTHPAIBGHOI MaIMHK a00 (iHimIepa IPU3BOANUTH 10
ICTOTHOTO TIOJTIITIICHHSI JIUCIIEPCHOTO CKIIay .

B npomneci moapiOHEHHS 1 TPOTHPaHHS TOMATIB BiIOyBaeThCsl IHTEHCHBHA ae-
pailist MPOAYKTY, IO HETATUBHO MMO3HAYAETHCS HA 30€peKeHHI BiITaMiHIB, 0COOIHBO
Bitaminy C . 3 METOO 3MEHIIICHHS aepalil TOMaTHOT MacH CIIiji IPOBOAUTH I1i Ipolie-
CH B YMOBaX BaKyyMy .

Bpaxoayroun 3Ha4HE pO3MAITTS COPTIB 1 PI3UKO-XIMIYHUX MTOKA31B TOMATIB,
10 HaJXOITh HAa BUPOOHHUIITBO KOHIIEHTPOBAHUX TOMAaTHHX IPOAYKTIiB, HEOOXiTHO
MIPOBOANTH KOPEKIII0 TEXHOJIOTIYHUX MapaMeTpPiB 3 METOIO IMiABUIIEHHS IX €KOHOMi-

YHOCTI, €PEKTUBHOCTI Ta MOJIMIIIEHHS IKOCTiI TOTOBOTO MPOIYKTY .

Cnocodu KOHIIEHTPYBAHHSI TOMATHOI MacH

IIpu BUPOOHUIITBI KOHIIEHTPOBAHOT TOMATHOI MACTH OCHOBHUM IMPOIIECOM €
KOHIICHTPYBaHHS . TpaJMIiiHO KOHIICHTPYBAHHS TOMATHOI MacH 3/1iHCHIOIOTH METO-
JIOM TepMIYHOTO KOHIEHTpYBaHHsI[86]. MeToau KOHIEHTPYBaHHS IUITXOM BUMOPO-
JKYBaHHS, KPUCTAIOTIAPAHTHHUM, €JIEKTPOIiali3HUM IUIIXOM He OTPUMAJIH 3aCTOCY-
BaHHs [87]. JIns KOHIEHTPYBaHHS TOMAaTHOI Macu B IPOMHCIOBOCTI BUKOPHCTOBY-
I0ThCS OJTHO - 1 6araTocTymiHYacTi BUIIAPHI anapaTH, sIKi XapaKTepH3YIOThCsl BHCOKOIO
E€KOHOMIYHICTIO BUKOPHCTaHHS €HEprii 32 paxXyHOK BUKOPUCTAHHS JCKIIbKOX CTYIIe-
HiB BUMAPIOBAHHS .

V npoMHCIOBOCTI HAMOLIBIIOrO MOMUPEHHS Ha0yK 0araTOKOPIyCHI BUMApHi
YCTaHOBKHM, OCHOBHHUM EJIEMEHTOM SIKUX € TpyOuacTi HupKyJsiiiHi kKoHTypH . Hemomi-
KOM TaKoro o0JIaJiHaHHs € TPYIOMICTKICTh B 00CIIyrOBYBaHHI B 3B'A3Ky 3 THM, IO B
TpyOax yTBOPIOETbCA Harap, KM HeoOXinHo noctiiiHo Bunanstu [88]. s mosnin-
LIEHHS YMOB LUPKYJIALIT 1 JOCATHEHHS HalOibII eeKTUBHOI Tertonepeayi B KOHC-
TPYKI[isIX BUIIAPHUX anapariB BAKOPUCTOBYIOTh TOPH3OHTANIbHE a00 MOXHIIE PO3Mi-

IIeHHS TPYOOK MPUMYCOBOT IIUPKYJIALIi, BUIIAPHI allapaTé 3 BHHOCHOIO TIOBEPXHEIO

HarpiBy .
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TlepcniekTMBHEM CIIOCOOOM KOHIIEHTPYBaHHSI T€TEPOI€HHUX CHCTEM € MEM-
OpaHHA TEXHOJIOTis, sIKa J]a€ MOXKJIMBICTh IEPEBECTHU ASSIKI TEXHIUHI CXeMH TepepoOKu
POCIMHHOI CHPOBMHH Ha SIKICHO HOBI TEXHOJIOTI4HI Ta €KOJIOTIUHI piBHI . Bukopucran-
HSl MeMOpPaHHUX TEXHOJIOTIH J103BOJISIE MPAKTUYHO MOBHICTIO 30€perTy B KOHIIEHTPO-
BaHOMY MPOAYKTI Gi0JIOTIYHO aKTUBHI KOMIIOHEHTH BUXiJHOI CHPOBUHH 1 Pi3KO 3HH-
3UTH BTPATH MApH i BOAU B MOPIBHIHHI 3 TPAAUIIIHHIMHU MeTO1aMu . BapTicTh KOHIICH-
TpyBaHHS IMyJIBIIN MiKpoynbTpadineTpaniinum merogom cranouts 0,003-0,17% 3
BIZIHOLIEHHSAM JI0 BapTOCTi NPOLECY OJHOCTYMIHYACTOI0 KOHIIEHTPYBaHHS TOMaTHUX
npoxykriB [89,].

BceraHOBIIEHO, 1O MPU BHUKOPHCTAHHI JBOCTYIICHEBOI MEMOpaHHOI cXemu
BMICT 010JIOTiYHO aKTMBHUX KOMIIOHEHTIB B KOHIIEHTPOBaHii TOMAaTHii Maci B 1Ba pa-
31 Oinblile, HXK B MIPOAYKTI, SKUI OTPUMAHUN TEPMIYHAM METOAOM KOHIIEHTPYBaHHSI
[47,90, 91, 92].

JliTepaTypHi AaHi CBiI4aTh Mpo Te, 110 OTPUMAHHS BUCOKOKOHIICHTPOBAHHX
TOMAaTHUX MPOJYKTIB METOAaMH MEMOPaHHOT TEXHOJIOTiT HepalliOHATBHO Yepe3 pizke
3HIDKEHHS IPOJYKTUBHOCTI MPY MiJABHUIICHHI MAaCOBOI 10JIi PO3YMHHUX CYyXHX Pedo-
BuH . Hait0inpI1 eKOHOMIYHO BUKOPHCTOBYBAaTH MeMOpaHHI TEXHOJIOT1 B KoMOiHamii 3
METO/IaMH TepMigHOTO KOHIeHTpyBaHH:[70,92,93]. BukoprucTaHHs 0HOCTYMIHIACTO-
ro MeMOpPaHHOTO KOHIICHTPYBAHHS TOMATHOT MacH Hee(h)eKTHBHO Uepe3 Mally MpOIyK-
TUBHOCTI MeMOpaH, y 3B'sI3Ky 3 BMICTOM B Maci BEJIMKOI KiJIbKOCTI M'SIKOTi, 10 yTPYA-
HSIE TIPOLIEC, 1 MoAanbIIol pereHeparii memopas [36,95].

Bararo BueHUX PONMOHYIOTh TEXHOJIOTIIO TEPepOOICHHSI TOMATIB, SIKa MOJIATae
B TOMY, IO TIOAM TOMATiB IOAPIOHIOIOTH CBIXKMMH JI0 CEPEIHBOTO PO3MIpYy YaCTHHOK
1 MM TIpr MaKCUMaNbHOMY PYHHYBaHHI KJIITHH CHPOBHUHH 3 COKOM . TOHKOTO mo/pi6-
HEHHsI TOCATAIOTh B Pe3yJbTaTi 3'€IHAHHS MPOLECIB MOAPIOHEHHS 1 pyiHYyBaHHS poc-
JIUHHAX KIITHH 32 JOTIOMOTOI0 BHYTPIIIHBOTO TEPTS B ITyJIbIIl, HOETAITHOTO BiAIiICH-
HA piakoi ¢as3u, nepeMilryBaHHs 1 IPOTHPAHHS M'IKOTi, BIAIUIEHHS Bix Hel IIKIPKH,
HaCiHHSI, YaCTHHOK BOJIOKOH KJIITKOBHHH . 3a3HaueHi MMPOIecH Bi0yBalOThCs 0e3 Ter-
110BOi 00pOOKH 3a KOPOTKHIA BiIpi3ok vacy 1o - 30 ¢ . OTpUMaHUH TaKHUM CIIOCOOOM

TOMAaTHHI HaniBpaOpHKaT MOAAIOTh Y BAKYYM BHUIIAPHUI anapat il KOHICHTPYBaH-

184

Hl, sIKe 3ICHIOITH 3a Temiepatryporo Bix 60 no 70°C . ABropamu po3pobieHa i Bu-
TOTOBJIEHa MayiorabapuTHAa MallWHa, OOJIAIITOBAaHA APOOMIBHUAM 1 NMPOTHPAIBLHUM
TIPUCTPOEM .

HageneHi nociipkeHHs MalOTh SIK CBOT HO3UTHBHI CTOPOHH, TaK 1 HEIOTIKH .

TakuM 4UHOM, OCHOBHUM METO/IOM KOHIIEHTPYBaHHS € TeruioBwii . HaituacTi-
1Ie JUIsl KOHIIEHTPYBaHHS BHKOPHUCTOBYIOTh BAaKyyM-BHITapHi YCTAHOBKH Pi3HUX KOHC-
TPYKILIiH, AKi MAIOTh PsiJl HEAOJIKIB, B TOMY YHCJIi 3HAYHE CIIOXKHMBAHHS €HEPropecyp-
ciB . HeoOXigHO BAOCKOHAIUTH COCOOM KOHICHTPYBAHHS, 110 JO3BOJISIOTh 3HU3UTH
€HEPTrOEMHICTH 1 TPUBATICTH MPOIIECY, 32 YMOBH 30€PEKEHHS BUCOKOI IKOCTI IPOIYK-
Ty . [IpoBeieHHS JOCTIHKEHB 3 pO3pOOKH IPOTPECUBHHUX CIIOCO0IB KOHIIEHTPYBAHHS

TOMAaTHOI MacH € AKTyaJIbHUM .

Cnocodu KoHCepBYBaHHSI KOHIIEHTPOBAHNX TOMATHUX MPOAYKTIB

MeToto KOHCEpBYBaHHS € OTPUMaHHS HPOJYKTY, 3/laTHOTO 30epiraTucs Tpu-
BaJIvii 9ac 0e3 3HAYHHX 3MiH SKOCTI . [CHy€e JieKibKka crioco0iB KOHCEPBYBaHHS KOHIIC-
HTPOBaHUX TOMAaTHHUX MPOJYKTIB, aje Mpu Oy/b-IKOMY 3 HUX CTBOPIOIOTHCS TaKi yMO-
BU, KOJIM MOBHICTIO MPUMUHAETHCS a00 B 3HAYHIM Mipi CIIOBLTBHIOETHCS [Tisl MiKPOOP-
TaHI3MIB .

Haii0inpIm mmpoko 3aCTOCOBYETHCS CIIOCIO KOHCEPBYBaHHS KOHIIEHTPOBAHUX
TOMATHHUX MPOIYKTiB TEIUIOBHM BIUIMBOM - CTEPHIIi3alisl B MOTOMI 3 MOJAIBIINM (a-
CYBaHHSM B aCENTHYHHUX yMOBAX, CTEPHIII3aLlisl CHOCOOOM «rapsuuil po3JIuBY», CTEpHU-
Ji3allist HAIOBHEHHUX 1 3aKyMOPEHUX 0aHOK B aBTOKJIABI, MACTEPU3AIlisl B TACTEPU3ATO-
pi morubioro abo 3pOIIYBaHOTO THIY, & TAKOK BUKOPHUCTAHHS KOHCEPBAHTIB [95-
101].

TeruioBHil BIUIMB - KOPOTKOYACHA BUCOKOTEMIIEPATYpHA CTEpUITi3allisi B acer-
TUYHHUX YMOBaX, 3aCHOBaHa Ha MPUHIUITI TPUIUHEHHS KUTTEAISUTBHOCTI MiKpOOpraHi-
3MiB 1 )KUTTEBUX MPOLECIB mif Aieto ¢iznanux ¢akropis . KoncepByBaHHS XIMIYHUMHU
KOHCEpBAaHTAaM{ 3aCHOBaHE Ha MPHIYIIEHHI >KUTTEILUIBHOCTI MIKpPOOpPTaHIi3MIB i

BIUIMBOM XIMIYHHUX pEUOBHH, BBeleHNX 330BHI[ 102, 103].
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BuKkopuCTaHHS XiMIYHIX KOHCEPBAHTIB J03BOJISIE CKOPOTHTH TEXHOIOTIYHHIA
nporec BUPOOHHIITBA 1 3HU3UTH BUTPATH eHepropecypciB . OfHaK MpH iX BUKOPHUCTaH-
Hi 4epe3 MeBHy KUIBKICTh 4acy B KOHIICHTPOBAaHUX TOMATHUX MPOJYKTaX BilOyBaeThCs
3HH)KEHHS BMICTY CYXHX PEYOBHH - 1€ HOSICHIOETHCS THM, IO B IIPOIYKTI MOXIIMBHIL
PO3BUTOK APIKIKIB . TakoK MPOAYKT, KOHCEPBOBAHUN XIMIYHUMHU KOHCEPBAHTAMH,
Mae 0OMeKeHHs IIPH BUKOPUCTaHHI Y BUPOOHMIITBI IHIINX BB MPOAYKIIi{ Ta HETPH-
BaJIMi TepMiH 30epiranHs y 3B'3Ky 31 3MIiHOIO OPTraHOJISNITUYHKX Ta (i3HKO-XIMIYHHX
mokasHuKiB [85, 104].

Bimoma TexHOIOTisi KOHCePBYBAaHHS KOHIIEHTPOBAHOT TOMATHOT MACTH 3 TI0-
nanpumM dacyBaHHsM npu Temnepatypi Big 85°C 1o 90°C B emMHOCTI 3 [OAaBaHHIM
KYXOHHOT COJIi, IpH KOHTPOJILOBAHUX YMOBax 30epiranus (TemIeparypa He BHUILE
15°C). TpuBanicTh 36epiraHas OpoAyKIii, KOHCEPBOBAHOI TAKUM CIIOCOOOM, 0OMe-
JKeHA Jepe3 MOKIMBHUI PO3BUTOK B HiM IBiMi 1 ApixkmIKiB[47].

IMommpennii cnoci6 KOHCEpBYBaHHS KOHIIEHTPOBAHOI TOMATHOI IIACTH METO-
JIOM Trapsiioro po3nuBy 6e3 mogansinoi crepuiizanii [105, 106, 107]. dns uporo Bu-
KOPHCTOBYIOTh CKJIIHY Tapy 3 BIHOUKOM ropiaoBunu Tumy 1-82, mictkicTio Bix 3,0 am3
1o 10,0 a3 i Gnsmany tapy Ne 141 15, mictkictio 3,0 nv®i 9,0 am? . Tlepen pacysan-
HSIM TIPOXYKT mpoTsroM 10 - 12 XBHIIMH IPOTpiBaroTh mpu Temreparypi 96 °C, micms
(dacyBaHHS 1 3aKyNOpPIOBaHHS OaHKU OXOJIO/DKYIOTh BOJOIO J0 TEMIIepaTypH He Oiib-
e 40°C . moBiIbHE 0XOJIOMKEHHST OAHOK 3 IPOIYKTOM HeGa)XaHo, TaK SIK IPH IbOMY
TOMAaTHA 11acTa B LEHTPi OAHKU OXOJIOJUKYETHCS TPUBAIHUH Yyac, 10 NPU3BOAUTE 10
MOTEMHIHHS TOMATHOI MTACTH 1 TOTipIneHHs ii cMaky . Hemomik MeToay rapsaoro pos-
JUBY KOHIIEHTPOBAHOI TOMATHOI [TACTH B JKEPCTSHI OaHKHU TOB'I3aHUN 3 MOXKIIHMBOIO
CHJIBHOIO JiehopMaliiero KopIycy, BUKIMKAHOT BAaKYyMOM, SIKHil yTBOPIOEThCS B OaHKY
B pe3yibTaTi KOHJEHCALil MapiB, IO 3HAXOAATbCA HaJ TrapsyuM IIPOLYKTOM
[12,72,108]. Buenumu 3anponoHOBaHO [ist 3amobiranus aedopMailii BHOCUTH KACITHUA
Byriekuciuit Hatpiit Na HCOs.

HaitGinpIr nporpecHBHIM METO/IOM TEILUIOBOT CTEpHIIi3allii € aCeNTUYHE KOH-
cepByBaHHS . MeTo/] 1oJisira€ B KOPOTKOYaCHOMY TEIIOBOMY 0OpOOJICHI KOHIIEHTPO-

BAHOI TOMATHOI MACTH B MOTOL[ NpH MigBUIEHHX Temmeparypax (Bim 120°C mo
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130°C) nporsirom 120 cekyHz, 3 MOAAIBIIAM MHTTEBHM OXOJIOJUKCHHSIM 10 TeMIIepa-
typu 35°C i pacyBaHHSIM y CTEPUILHUX YyMOBaX B MONEPEIHBO CTEPUITI30BaHy Tapy 3
3aKyMOPIOBAHHAM B aCENITHYHMX yMOBaX . Bci 11l YMOBH BUKOHYIOTHCSI aBTOMAaTHYHO B
3aKpHTiHl 1 B3aeMoMoB's13aHiil amapatypi . [Ipu acenTuuHOMY KOHCEpBYBaHHI pUOIN3-
HO B 50 pa3iB CKOPOYYETHCSl TPUBAIICTD CTEPHITi3allii, HOMIIIIIYETHCS SKICTh MPOIYK-
TY, AOCSTAETHCS EKOHOMisl eHEPropecypcis .

Ha Bigminy Bij creprimizaliii KOHCEpBiB B 0aHKaX, KOPOTKOYACHA CTEPUITI3allis
MIPOJYKTY MPH BHCOKUX TEMIIEPATypPHUX PEKHMAax B IOEIHAHHI 3 TAKAM XK€ IBHIKUM
OXOJIO/DKEHHAM 110 (pacyBaHHS, 1a€ MOXKIIMBICTb OTPUMATH BUCOKOSIKICHY KOHLIEHTPO-
BaHY TOMAaTHY I1acTy, IPAaKTHYHO HE MA€ BiIMIHHOCTI 32 OPraHOJIENTUYHUMH BIACTH-
BOCTSIMH, Xap4OBOi Ta 6i0J0TiYHOI I[IHHOCTI BiJ] HECTEPUIIi30BaHOI . Y IOCKOHATICHHS
TEXHOJIOTIi aCeNTUYHOr0 KOHCEPBYBAHHS KOHIICHTPOBAHOI TOMATHOI MacTH Wae 3a
NIISIXOM BHKOPHUCTaHHS M'SKHX KOHTeHHepiB (0araTomapoBuX MIlIKiB 3 yIIiTbHIOBA-
JILHUM KJIaTlaHOM) MicTKicTio Bij 0,5 am> 10 1,4 M° 3 BUKOPHCTaHHAM TIPHHIMIIIB ace-
NTHYHOTO KOHCEPBYBAHHSI .

AcenTHYHHH METOJ € OJHUM 3 HaWOUIbII HalifHNX CITIOCO0IB KOHCEPBYBAaHHS .
CyTHiCcTh €HOCOOY MOJIATAE B TOMY, 1[0 CTEPUITI30BAHUM MIPOAYKTOM 3aMOBHIOIOTH
CTepUIIbHI EMHOCTI Pi3HOTO 00'€My - BiJf TpaMiB JI0 ACKIJIbKOX COTeHb KyOiYHUX MeET-
piB — B yMOBax, M0 BUKJIIOYAIOTh MOBTOPHE 1H(IKYBaHHS aCeNTUYHE KOHCEPBYBAHHS
3HaYHO CKOPOYY€E TPUBANICTh CTEPUITi3alii, JO3BOJISE MOMIMIIUTH SIKICTh TPOIYKIIT .
3HAYHO CKOPOYYIOTHCSI MUTOMI BUTPATH MApH, BOAH, CICKTPOCHEPTil B MOPIBHSHHI 3
TpPaAMLiTHUMH METOJJaMH KOHCEPBYBaHHS . MeTOJ aCeNTHYHOIO KOHCEPBYBAaHHS 10-
3BOJISIE TIPH BUCOKIH MPOIYKTUBHOCTI CTBOPHUTH IIOTOYHICTH BUPOOHHUIITBA, MEXaHI3y-
BaTH 1 aBTOMaTH3yBaTH npouiecu . OOIagHaHHS Ul ACEITUYHOTO KOHCEPBYBAHHS BH-
Marae BUCOKOTO PiBHs TEXHIUHOI Ta riri€eHiYHOI AUCUUILTIHU 00CITyroByBaHHS Ta KOH-
TPOJIIO .

TexHoIOTrYHUI TPOIeC aCENTHYHOTO KOHCEPBYBAHHS CKIIQAEThCS 3 HACTYII-
HUX OIepalii: MaroToBka 00JaIHaHHS, 0 BKJIIOYAE PEBI3il0 yCTAaHOBKH, ii caHiTap-
Hy 00poOKYy; BU3HAYCHHS T€PMETHYHOCTI; CTepHJIi3allist 00JaJHaHHs, TIPOJYKTONPO-

BOJIIB 1 pe3epByapiB; 30ipka i ycTaHOBKa GakTepioyoriuHuX (iabTpiB, 32 YMOBU BUKO-
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PUCTaHHS MOBITPS U MIATPUMKH THCKY B CHUCTEMi; CTEPHII3aIlisl i OXOJOMKEHHS
NPOJYKTY 1 3aIIOBHEHHS HOro B aceNTHYHMI MilIOK abo pe3epByap . TeXHOJIOTIYHUI
MPOIIeC TIOBUHEH CYNPOBOJIKYBATHCS MiKPOOIOIOTiYHUM KOHTPOJIEM MPOIYKTY, CaHi-
TAPHOTO 1 MiKpPOOIOIOTIYHOTO CTaHy 00JaIHAHHS, TPYOOIPOBOIIB, aAPMATYPH 1 acer-
TUYHUX MIIIKIB, KOHTPOJIEM TEXHOJIOTTYHUX TAPAMETPIB .

Tlepuri niHiT 3 acENTUYHOTO0 KOHCEPBYBaHHS BKIIIOYAIH alapaTH i NPUCTPOi
Ul NApOKOHTAKTHOI HOTOKOBOI CTEPUIII3aLlil IPOAYKTY MONEPETHHO OUHUIIEHOO Ta-
poto npu Tucky 0,3 MIla, BakyyMHOT0 OXOJIO[DKEHHS MPOJYKTY IPOTATOM JEKiJIbKOX
CEeKyH/I 1 HoianbIIoro (acyBaHHs y BEJMKI €MHOCTI . [IpOAyKTHBHICTh YCTaHOBKH - 1,5
T/ToJ IPH CTepHUITi3alil TOMaTHOI macTu 3a teMieparypor 124°C mpotsirom 4 xB .
KOHCTPYKIIisI €MHOCTEH MO3BOJISIE YAaCTKOBO BHBAHTAXYBaTH NPOAYKT 1 BimOupaTu
po6u 6e3 MOPYLICHHS CTEPHIILHOCTI 1 aCeNITUYHUX YMOB 30epiraHHs BChOTO MPOIYKTY .

Ha cporonHimHiii JeHb po3po0IIeHi i BIPOBaKEeHI KOMIUIEKCH 00JIaJHaHHS
ISl aCeNITHYHOTO KOHCEPBYBAHHS SIKI IPU3HAYCHI JUTS:

- CaHiTapHOT 0OPOOKH, MUTTS Ta MAPOBOI CTEpHUITI3allii 00JaHAHHS, pe3epBya-
PiB, IPOYKTOMPOBOIIB;

- cTepwiizallii MPOAYKTYy B MOTOI[ y MapOKOHTAKTHOMY TEILIOOOMIHHHUKY,
SIKUI HarpiBa€e OpoAyKT 10 Temnepatypu Bin45-50°C mo 125- 138°C;

- OXOJIO/KCHHS MIPOAYKTY y /1B €TAlH: Yy aTMOC(EepHOMY OXOJIOKyBadi BiJ
temnepatrypu 125 - 130°C 10 98°C , moTiM y BakyyMHOMY OXOJIOXKYBadi JI0 TEMITe-
parypu 35 - 40°C y crepuIbHUX YMOBaX 3 BiJIHOBJICHHIM BHUXiJHOT KOHIICHTPAILlil
HPOAYKTY;

- 3a[lOBHEHHS Pe3epBYyapiB CTEPUIILHUM MPOAYKTOM y aCENTHYHUX YMOBaX i
foro TpuBasoro 30epiraHHs B CTEPHIBHUX yMOBaxX

AmepukaHcbka ¢ipma «FAM)» BUTOTOBIISIE YCTAHOBKH JUIS ACENITHYHOTO KOH-
CepBYBaHHS, sIKi 3IHCHIOIOTH MPOLIEC CTEPHIIi3allii KOHIIEHTPOBAHOT TOMATHOT TACTH 3
[OYaTKOBOK TeMmiieparyporo He Hwkue 60 C i HarpiBanHsM 1i 1o Temmeparypu 95 -
98 °C 3 MiHIMaJIbHOIO TPHBAIICTIO BUTPUMKH Biz 3 110 3,5 XB . BurpumyBad sisisie co-
0010 EMKICTB, y Ky IJIS MIATPUMKHU TEMIIEpPAaTypH CTEPUITi3aLlii TOMAaTHOI acTH Io/a-

€ThCs HE3HAYHA KiJIbKICTh napu . Cucrema OXOJIOPKCHHS CKJIIAJA€ThCS 3 KaME€pU MUT-
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TEBOTO 0XO0JIOKeHHs 10 Temmeparypu 30°C . OXonoKeHHs BiOyBa€eThCs 3a paxy-
HOK BaKyyMy, CTBOPIOBAHOTO KOH/ICHCATOPOM i eXXeKTopoM . Bei ¢naHuesi 3'eqHanHs
Ha yCTAHOBIII MaIOTh OAKTEPIiOIOTIUHI 3aTBOPH .

®ipmu kpain €C BUTOTOBJISIOTH JIiHIT U151 aCENITUYHOTO KOHCEPBYBaHHS 10
CKJIay SKHX BXOIUTH MU(Y3IHHUN CTEpPHUIIi3aTOp, IO CKIAAAETHCS 3 ABOX LIHIIHIPHU-
YHUX BEPTHKAIBHHUX pe3epByapiB 3 KOHIYHUM JHOM . [IpoxykT npu ctepumizarii Brop-
CKYEThCS B pe3epBYapH uepe3 pO3MUIIOBaNIbHI COILIA y MapoBy cepeny . OXO0JI0HKeHHS
MPOIYKTY ¥izie B ABa eramu . [lonepeaHe oxonomkeHHs 10 temneparypu 98°C mpoo-
JIUThCS B PO3MUIIIOBATIEHOMY OXOJIOJDKYBaui, 0 MPALOE IPH aTMOC(HEPHOMY TUCKY, 1
MOfIaNbIe OXOJODKeHHS 3 HavansHol Temmeparypu 98 C mo temmeparypu 35 C y
TPBOXKOPIYCHOMY TPy0UacToMy OXOJODKYBadi .

AcenTH4yHe KOHCEPBYBAHHS KOHIIEHTPOBAHMX TOMAaTHHUX IIPOJYKTIB € mepcrie-
KTUBHUM MeToZioM . OHaK, Pi3HOMAHITHICTh amapaTypHHUX CIIoco0iB peanisaril JaHo-
ro METOAYy B KOXXHOMY KOHKPETHOMY BHIAJIKy BHMara€ po3poOKH HayKOBO-

0OTPYHTOBAaHHX PEKUMIB IIPOBECHHS MPOLIECY .

11. PEOJIOI'TYHI, ®I3UKO-XIMIYHI XAPAKTEPUCTAKHA TOMATIB

Peomnoris (Big rpenpkoro rheos — Tedis, MOTIK 1 logos — CII0BO, HABYAHHS ) —
Hayka npo nedopmanii i rumHHOCTI peyoBUHN . Po3risiae npouecu, nos'sa3aHi 3 He-
3BOPOTHUMH 3QJIUIIKOBUMHU JeopMallisiMi i nepebiroM pi3HOMaHITHHX B'S3KHX 1
IUTACTHYHMX MaTepialliB, SBUINA pelaKcallii HalmpyXeHb ToIo . Peosorist TicCHO 1moB's-
3aHa 3 TAPOMEXaHIKOI0, TEOPIIMH IPYKHOCTI, INTACTHYHOCTI 1 MOB3Y4OCTI, B LIl HAy-
1l IMPOKO KOPHUCTYIOTHCSI METOIH BICKO3UMETPIT .

Peosoriuni BracTuBOCTI (Bi TPEBKOTO 7/ie0 TEKTH) - fedopMaliiiHi BIacTh-
BOCTI MaTepiaiiB (TBEpAUX, PiIKUX a00 ra30no/JiOHNX) HE3aJIEKHO Bijl TOTO, 3 IKUX
Ccy0OaMHUIIb (KOMIIOHEHT) BOHH CKJIafatoThest . OCHOBHI 3MiHHI (BUMIpIOBaHi B 10CIi-
nax abo ofep:KyBaHi 3 pO3paxyHKiB), [0 OMHUCYIOTh AeQOpMaIiifHy IOBEIIHKY cepe-

JIOBHIIIA, - TehopMallii 1 IIBUIKOCTI 1ehopMarliii .
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IIponykTi XapuyBaHHS XapaKTEPH3YIOThCS KOMIUIEKCOM TPOCTHUX 1 CKIIQTHUX
BIIACTHBOCTEH - XIMIYHHX, (PI3UYHUX, TEXHOJIOTIYHUX, (hi3uKa-0i10JIOTIYHUX Ta 1H, CY-
KYIHICTh UX BIACTHBOCTEH BU3HAYAE TX KOPUCHICTD sl toanHu . KopucHicThb mpo-
JIYKTIB XapuyBaHHs XapaKTEPHU3YEThCS XapuoBOI0, 6i0a0riuHo0, (Pi3i06iorToriuHoI0,

EHEPreTHYHOIO [[IHHICTIO, TOOPOSIKICHICTIO Ta OPraHOJISTITHIHUMHU BIACTUBOCTSIMH .

BnuiuB TexHOIOTiYHMX NIpoOleciB
Ha Qi3HKo-XiMiYHi XapaKTepUCTHKH TOMATHOI Macu

SIKicTh KOHIIEHTPOBAaHUX TOMAaTHHX MPOJYKTIB 3HAXOJUThCS B NIPAMIH 3a1ex-
HOCTI Biji 0COOJIMBOCTEl TOMATHOT CUPOBUHH, 1110 HA/IXOJUTh HA BUPOOHHLITBO .

B Vkpaini ToMaT# BUPOIIYIOTh B MiBACHHUX PETiOHAaX, SIKi MAIOTh POJIOYBI
TPYHTH 1 CIIPUATINBI KIIiMaTH4HI yMOBH . Y Kutai ananoriuna TeHaeHmis . Mu po3risi-
JIaJ Pi3Hi COpTH, SIKi BUPONIyIOTh B mpoBiHMii CiissH i BHyTpimHp0i MoHTOmII .

Cepen BEeIMKOTO YHCIIa COPTIB TOMATIB, SIKI TPAAHIIIHHO BUpONTyloTh y Kutai
Ta YKpaiHi, He 3aBXK/IU BiANOBIJAIOTh BUMOTaM TEXHOJOTIYHOCTI, 00 BiAMOBigaIN
OJIHOYaCHO BUMOTaM IIPOMHCIIOBOTO BUPOLIYBaHHS, BKIIOYAa0UH 30UpaHHS i Iepepo-
OKy Ha KOHIIEHTPOBaHi TOMAaTHi MPOAYKTH .

ITpu BinGopi TOMATIB i3 3aranbHOI MapTii, Micis MeXaHi30BaHOTo 300py CIOC-
Tepiratucs HeraTuBHI MOMeHTH . Ha mamronky 2.1 Tloka3zani Tomatu, ypoxaii 2023
poky . UiTKo BHIHO, II0 30BHI MOMIZIOp MOBHICTIO BiIOBiJa€ MOKa3HUKAM SIKOCTI .
[pu npoMy mpH PO3IIIsLAL TOMATY B PO3pi3i, BUIHO BKIIOYCHHS HEOCTUIIIOTO KOMITO-

HEHTa, a TAKO)K HECTAOUIBHICTh KOIBOPY .

T

Puc. i.l Tomar ypmxa'iri .2023, y pi3Hiii ILI0IUHi
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Tomaru, 1110 HAJXOIATh Ha MepepOoOIeHHS, MOBUHHI OyTH B TeXHIYHIN cTamii
3piiocTi, HAaHOLIBII XapaKTePHUMH 03HAKaMH SIKOT € pO3MipH IO, HOTO IIUIBHICTS,
KOJIip, CMaK, apoMar, KOHCHCTEHIIIS .

Hamu npoBeJieHi JOCIiKEHHsI COPTIiB TOMATIB, SIKI TPAIHULIifHO BUPOILYIOTh Y

Kurai ta Ykpaini . Pesynbratu nocnimkens HaBeaeHi B Tabmumii 2.1.

Tabmus 2.1

TexniuHuii aHaJi3 TOMATIB COPTIB MeXaHi30BaHOI0 300py

Copr Tomaris dopwma oy Oxkpacka Maca.r | Tepminn nospisan-
HA
Copru ski Bupomeni y Kurai
Tunhe 5501 OBaJIbHA APKO- 70 - 80 cepenHill TepMiH
4epBOHHUI J103piBaHHS
Lichun T & OKpyria piBHa YepBOHA PiB- 65-175 cepenHill TepMiH
HOMIipHa J103piBaHHS
Jinanfenhong ¥ 7§ 5 4L OKpyria piBHa 4YepBOHa PiB- 65-75 paHHiii TepMiH
HOMipHa J103piBaHHS
Ruixingdabao Fit /2 K 5 OBaJIbHA SIPKO- 55-65 cepejHiit TepMin
4CPBOHMIL J103piBaHHs
Coptu siki BupomeHi B Ykpaini
Jlariguui OBaJIbHA 4epBOHA PiB- 40-65 cepenHiii TepMiH
HOMipHa J03piBaHHSA
Daxen OKpyria piBHa OpaHIKeBo- 30-50 paHHiil TepMiH
4YepBOHA J103piBaHHs
T'ocnonap OBaJIbHA 4YepBOHA piB- 45-65 paHHil TepMiH
HOMipHa JO3piBaHHSI

Benuke 3naueHHs 1yist TOMaTiB, MpU3HAYCHUX JUI HpOMI/ICJ'IOBO.I' nepepo6KH,

Ma€ MacoBa 4acTKa PO3UMHHHX CYXUX PEUOBHH, SIKa BU3HAYAEThCA 32 peh)paKkTOMeT-

poM . Y ToMaTax, IpU3HAYEHUX AT BUPOOHUITBA KOHIIEHTPOBAHUX TOMAaTHUX IPO-

IYKTiB, MAcOBa YacTKa PO3YMHHUX CyXUX PEYOBHH NOBMHHA OyTH Oinbiie 4,5%, Tax

SAK Biﬂ LbOI'0 3aJIC)KUTh BUTpaTa CUPOBUHHU HAa OAWHULIO TOTOBOT1 HpOI[yKI.Iﬁ, BUTpAaTH

Tpalli, CHeproBUTPATH, IPOAYKTUBHICTh BAKyyM-BUIIAPHUX YCTAHOBOK .

Bin moxa3zHUKa aKTUBHOI KHCIOTHOCTI 3aJIS)KUTh PEKMM CTEpHIIi3alii TOTOBO-

3ankoM pH He 6inpmre 4,4.

O MPOJYKTY, TOMY /Ul IIepepoOKH 6axKaHO BUKOPHCTOBYBATH COPTH TOMATIB 3 TTOKa-

CMaKoBi SIKOCTi TOTOBOTO MPOIYKTY 3aJI€XKAaTh BiJl CIiBBIAHOLICHHS B TOMATaxX

yKpy 1 KucaoTH . [IpneMHUI KHCIIO-CONOIKMIT CMaK 3a0e31edyeThes, SIKIIO IyKPOBO-

KHUCTIOTHUH iHJeKC mepedyBaTu B Mexax Bin 4,0 xo 7,0.
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BaxuBe 3HauCHHS NPHU BUPOOHHUIITBI KOHIICHTPOBAaHUX TOMATHUX MPOAYKTIB
Ma€ BiZTHOLICHHS PO3YMHHUX CYXHX PEUOBUH /IO HEPO3UMHHHUX CyXHX peyoBHH . Lleif
MTOKa3HUK B SKIHCH Mipi XapaKTepu3ye B'sI3KICTh TOMATHOI MacH, [0 HAAXOANUTh Ha
KOHIICHTPYBAHHSI, HASBHICTh BEJIMKOI KiJTbKOCTI HEPO3YMHHUX CYXHX PEUOBHH (KIiT-
KOBHHH, IENIOJIO3U, TEMIIENIONI03H, TPOTONEKTIHY) 3HAYHO 30iJbIIye TPUBAIICTh
KOHIICHTPYBaHHs, BUKJIMKAE IPHUIrap, i MOTIPIICHHS KOJILOPY TOTOBOTO IPOIYKTY .
Haiikpaium € CriBBiIHOIICHHS PO3YUHHHX i HEPO3ZYMHHHUX CyXHX PEUYOBUH B MPOTEP-
TOIO TOMATHOI Maci, B Mexax Bix 7 1o 10.

XiMIKO-TEXHOJIOTIYHA XapaKTEPUCTHKa COPTIB TOMATIB, SIKi TPAAUIIIIHO BH-

pomryrots y Kurai Ta Ykpaini, HaBeeHi B Tadbnuisx 2.2, 2.3, 2.3.1

[Iponorxenus Tadmui 2.3

HaiimenyBanns Macosa yactka, %
copTry PO3YMHHHX | THTPYEMHX KMCIIOT | HEPO3YMHHHUX A30THC- | saramiio
CYXHX pe- (B po3paxyHKy Ha CYXHX pedo- THX pe- O TIVK )
qoBuH, (P) | numonny Kuciory) Bu, (HP) YOBHH ey
Coptu ki Bupomeni y Kurai
Ruixingdabao 3,8 0,21 0,96 0,9 2,9
ik K%
Coptu ski BupomeHi B Ykpaini
Jlarinnuit 5,6 0,45 0,85 1,1 5,0
Daxen 5,0 0,27 0,91 1,5 4,5
Duopa 5,0 0,38 1,06 1,3 4,5

Tabmums 2.2
TexHoJsIOriYHA XapaKTePHUCTUKA COPTIB TOMATIB
HailimenyBaHHS copTy Hacinus Ikipouka Bigxoau pH
% % SKi He BUKOPHCTOBYIOTbCA, %
Copru ski Bupomeni y Kurai
Tunhe 5501 0,8 1,8 4,6 4,10
Lichun [l # 1,0 1,7 4,8 4,35
Jinanfenhong ¥¥ B ¥ 4L 2,2 1,5 4,8 4,17
Ruixingdabao Fii 2 K % 2,1 1,6 4.4 421
CopTu sKi BupomeHi B YkpaiHi
Jlarignunit 0,5 1,2 3,5 4,20
Paxen 0,4 1,4 5,2 4,21
T'ocnogap 0,9 0,9 4,7 4,20

KinbkicTb BigX0iB, sIKi HE BAKOPUCTOBYIOTHCS MPU BUPOOHUIITBI KOHIICHTPO-
BaHMX TOMATHUX IPOAYKTaX nepedyBaroTh B Jiana3oHi Bif 3,5 10 5,2 %. o xapax-

TEPHO BEJIMYMHU HMPAKTUYHO OJJHAKOBI SIK B TOMAaTax, COPTiB BupoueHux B Kurai ta

VkpaiHi .
Tabmums 2.3

XimiyHa XapaKkTepUCTHKA COPTIB TOMATIB

HaiimenyBanns Macosa uactka, %

copty POSYMHHHX | THTPYEMHX KWCTOT | HEPOSYMHHHMX | a30THC. | noooo o
CYXHX pe- (B po3paxyHKy Ha CYXHX pedo- THX pe- o
wosnuH, (P) | mumonHy KkuCIOTY) BuH, (HP) YOBHH HEPY

Copru ski Bupomeni y Kurai

Lichun Fi# 5,8 0,53 0,96 1,0 4,8

Jinanfenhong 6,1 0,59 0,88 1.5 5,1

DEHTRAL
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PesynbTaTi mociimkeHb, sKi HaBeIeHi B Tabnuii 2.3 cBi14aTh, 110 TOMATH Pi-
3HHMX COPTIB 32 MOKa3HUKAMHU XiMIYHOT XapaKTEPUCTHKH 3HAXOAATHCS MPUOIU3HO B
OJHOMY Jiamna3oHi . HeoOXiqHO BiI3HAYUTH BUCOKHIA BMICT MacOBOT YaCTKH PO3YHH-
HUX CYyXHX PEUOBHH B cepeaHboMY 5,5 %. TomaTu MaioTh NpyXHY-TBEpAY CTPYKTY-
py . [ 30epiraHas i TOBapHOTO BUIIIAY 1€ XOPOIMINii MOKA3HUK . AJle [[e HeTaTUBHO
BILTHBA€E Ha MPOILEC KOHIIEHTpYBaHHs . Ha nepiimx eranax nporecy KOHUCHTPYBaHHS

TTOYMHAETHCS Kapamedizamnis i mpurap . Pi3ko 3HIKyBaTHCS TOKa3HUKH SKOCTI Ta 6e3-

TIEYHOCTI POIYKTY .
Tabmums 2.3.1

XimiuHa XapaKTepHCTHKA COPTiB TOMATIB

HaiimenyBaHHs ChiBBiIHOWICHHS PO3YMHHHX pe- | MacoBa wacTka BiTa- | [[ykpoBo-
copTy 4OBHUH 710 Hepo3uuHHuX (P/HP) miny C, X - 10 3% KHCIOTHUI
iHaeKC
Coptu ki BupomeHi y Kurai

Lichun {i# 5.8 20,9 14,3
Jinanfenhong 6,1 37,8 15,1
VEHTAL
Ruixingdabao 4.8 24,4 10,8
B KE

Coptn ski BupomeHi B Ykpaini
Jlarignuii 6,6 22,6 11,0
daken 5,5 28,5 16,0
diopa 4,7 184 12,0

Crijf 3a3HAYNTH, [0 TOMATH COPTIB, SIKi TPaAULiHO BUpOIIyIOTh y Kurai 3a
XIMIYHOIO XapaKTepUCTHKH, Kpaile . Bii3HauaeThCsl BACOKHIT BMICT MacOBOT YaCTKH

Bitaminy C. V¥V Toil e 4ac BiJ3HAYAETHCS XOPOIIE CIiBBiIHOLICHHS I[YKPOBO-
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KUCIIOTHOTO iHAeKcy . [lyKpoBO-KHUCIOTHUI 1HIEKC y TOMATax yCiX J0CHiKyBaHHX
copTiB mepeBuIIye nmokasHuk 7,0. B mimoMy ToMaTH DOCHIKyBaHUX COPTIB, SKi Tpa-
JMLiHO BUpoIytoTh y Kutai Ta YkpaiHi, BiIIOBiJaf0Th BCTAHOBJIEHNM BHMOTaM .
TakuM 9MHOM, 32 CYMOIO NTOKa3HHKIB, IO XapaKTepU3yIOTh MPHUIATHICTH TO-
MaTiB Ul BUPOOHHWITBA KOHIIEHTPOBAHMX TOMATHHX IPOJYKTiB, HAHOIIbII NpUAAT-

HAMH MOJKHA BBAKATH TOMaTH copTiB- Lichun % ; Jinanfenhong{f M4l ;
Ruixingdabao i & K 5 ; Jlarimauii; ® e@; dnopa . Y Tomartax HaBeIEHHX COPTIB, BH-
BUAJIH CKJIAJ MOJIicCaXapu/IiB, Kl BILIMBAIOTH HA B'S3KiCTh TOMAaTHOI MacH, 110 HA/IXO-
JIATh HAa KOHIICHTPYBAHHS .

3 1aHMX HaBeJEHUX B TAOIuUIi 2.4, CITi/l 3a3HAYUTH, 1[0 OCHOBHHM KOMIIOHEH-

TOM M'SKOTI TOMATiB € KJITKOBHHA . Y JIOCIIIKYBaHHX COPTax TOMATIB Il BMICT € me-

PEBaXKAIOUNM .
Ta6muus 2.4
XuMuHuHiH ckiIax M’ siIKoTi TomaTiB, %

HaiimenyBaHHs MacoBa yactka

copTy Ileminentonosa | Llemonosa Jlirnin IleKTUHOBI pe4OBUHU

Po3ununi | Heposumnni
bopmu bopmu
Copru siki BupouieHi y Kurai
Lichun % 0,6 0,79 0,38 0,2 0,57
Jinanfenhong 0,6 0,76 0,36 0,2 0,51
VRO
Ruixingdabao 0,6 0,78 0,43 0,2 0,51
Tt K
Copru ki BupoueHi B Ykpafini

Jarinuunit 0,5 0,83 0,35 0,2 0,55
Daxen 0,6 0,76 0,32 0,2 0,56
Diopa 0,7 0,92 0,41 0,2 0,48

AHani3y04n pe3yabTaTh AOCITIHKEHb XIMIYHOTO CKIIay M'SIKOTi TOMATIB pi3-
HHUX COPTIiB, MOXHa 3pOOUTH BHCHOBOK, L0 TOMaTH 32 CMaKOBUMH SIKOCTSIMH BiJIITOBi-
JAl0Th BUMOTaM . BHCOKHMIT BMIiCT KITITKOBHHH 3a1100irae MOMIKOKEHHIO, THM CaMUM
MPOIOBKYIOTECS TePMiHH 30epiranss . Y Toi e yac I oKa3H HeraTHBHO BIUIUBAIOThH
HA [MOKA3HUKH TEXHOJOTIYHOCTI . Taki ToMaTh Ba)KKO MiqaarThes 00pooiri, a came Te-

XHOJIOT14YHI TPOLIecaM SIK TPOTUPAHHS, BUIAICHHS HACIHHS, KOHIICHTPYBAHHS .
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[puiiHATO pIiMICHHS NPOJOBXUTU IOCIIJUKEHHS, BUBYMTH TEXHOJIOTIYHICTh

TOMATIB, BIUIMBY IpOLECIB i mapamerpiB 0OpOOKHM Ha SKICTb T'OTOBOTO TOMAaTHOI'O

MIPOIYKTY .

BruiuB Tens10BUX nmpoueciB Ha JecTPYKIil0 6i0JI0rYHO-aKTHBHUX PeY0BHH

TennoBa 00poOka KapIUHAIBHO BIUIMBAE HA AECTPYKI[IF0 KOMIIOHEHTIB, L0
00yMOBITIOIOTH Xap4YOBY IIHHICTh KOHIICHTPOBAHUX TOMATHHUX MPOAYKTIB . Xap4yoBa
LiHHICTh 1 OPTaHOJENTHYHI XapaKTEPUCTUKH TOMATIB i MPOAYKTIB iX MmepepoOieHHs
00yMOBIICHa HasIBHICTIO BITaMiHiB, BYTIJIEBOJIIB, OPraHIYHUX KUCIIOT, a30TUCTHUX 1 Mi-
HepaIbHUX PEYOBHH, 30KpeMa, MIKPOCIEMEHTIB .

Bimomo, 110 Haib1IbII TEPMOTAOITEHUMU KOMIIOHEHTAMHU TOMATIB € BiTaMiHH,
dbepmenTH Ta OiNKM . 3 OISy HA OCOOTUBOCTI XiMIYHOTO CKJIay TOMATIB, a TAKOXK
TEXHOJIOTIYHI MPUHOMH, 110 BUKOPHCTOBYIOTHCS PH BUPOOHUIITBI KOHLIEHTPOBAHHX
TOMAaTHHUX NPOAYKTIB, OyJIM MPOBEJEHI OCTIKEHHS BIUIMBY TePMiuHOT 00pOOKH Ha
JECTPYKIIiI0 acKOPOiHOBOT KMCIOTA i MIrMEHTHOTO KOMIUIEKCY TOMATiB . [lirMeHTHHI
KOMIUTEKC MPE/ICTABICHO KapOTHHOIAaMH i XJopodinami .

s mpoBeneHHsI OCTiKEeHb 010 pPO3po0IeHO CTeH I — 1abopaToOpHy ycTa-
HOBKY . Ha ycranoBui, Oynu mpoBe/ieHi HaCTyIHI TeXHIUHI onepaii:

- IpOOJICHHS TOMATIB;

- MO TOMATHOI MacK Ha ¢pakuii (0ina pakiis, yepBoHa (HPaKIisi-M'SIKOTb);

- OnaHIIyBaHHS TOMATiB HIJIHMX, TOMaTHOI MacW, TOMAaTHHX (¢pakimii, (6ira
(paxis, 4epBoHa (PaKILis-M'SIKOTb);

- TPOTHPAaHHS TOMAaTHUX Mac

JlocimipKeHHS IPOBOIIIH CEPiiHO:

Cepia Ne 1-11inToTOBNIEHI TOMAaTH MIIN, IHCIEKTYBaJIH, JPOOHIH, OJaHIITyBa-
I TIaporo 3a Temneparyporo (t=75+1°C), macy npoTupany noeTanHo Ha cutax . [ia-
MeTp oTBopiB curt - (¢ = 3,0; 1,5; 0,4 Mm)

Cepin Ne 2-I1inroToBieHi TOMaTH MIJIH, iHCTIeKTyBaH . L{ini Tomaty, OnaHmy-
BaJIM T1aporo 3a Temreparypoio (t=75+1°C). [Iporupanu moeranHo Ha cutax . [iamerp

otBopiB cut (o =1,8; 0,4 Mm)
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Cepia Ne 3 - TlinrotoBneHi TOMaTH MUJIM, IHCIEKTYBanu . ToMaTu APOOHIIH,
GJaHIIyBaH Aok 3a Temrepatyporo - (t=75+1°C). Macy nporupanu Ha curax . i
- ameTp otBopiB cut (¢ = 3,0; 1,5 mm). Big TomatHOi Macu BiokpemiroBainu Oiry
¢pa- Kuiro — masmy .

Cepist Ne 4 - [TinroToBieHi TOMaTé MWK, IHCTIEKTyBaH . ToMaTH OAPiOHIO-
Bad, OJIAHIIYBaIKM apoIo 3a Temiieparyporo - (t=75+1°C). Macy npoTupaiu Ha CU-
tax . [liamerp oTBOpiB cut - (& = 3,0; 1,5 Mm). Bix TomaTHOT Macu BioKpeMIIIOBaIN
YEepBOHY (PaKIiIo - M'IKOTh 0€3 IIa3MH .

Cepia M 5 - IlinroroBieHi ToMaT! MUIH, iHCTIEKTyBaJIM . ToMaTy nozpiOHIoBa-
mm . liameTp otBOpiB cut (¢ = 30 ... 35 Mm). Macy GnaHIryBamy maporo 3a TeMIIEpaTyporo
- (t=85+3°C). Macy npotupanu Ha cutax . Jliamerp otBopiB curt (¢ = 1,7; 0,5 Mm).

PesynbTaTi g0oCHiKEHb BILUIMBY CIIOCO0IB MOMEPEeIHHOr0 00poOIeHHs ToMa-

TiB Ha 71a0iabHI KOMIIOHEHTH TOMATHOI MYJIBIIH, 10 CBIXKMX TOMATiB HaBeACHI B Ta0-

i 2.5.
Tabmuus 2.5
Bnuiue crioco0y TensioBoi 00podku
Ha 30epe:KeHHs JIablIbHUX KoMIOHeHTiB (n=3, P>0,95)
Cepist onuty Ackop6inoBa CymapHi
) B-xaporun
KHCJIOTa KapOTHHOIAU
Cepis Ne | 70,4 83,8 79,1
Cepis Ne 2 78,1 92,2 88,8
Cepia Ne 3 90,6 _ _
Cepist Ne 4 85,3 98,4 97,6
Cepist Ne 5 71,6 64,7 63,1

AckopOiHOBa KHCIIOTa JOCHIIKYBaHHX 3pa3KiB TOMATHOI MyJIBIH IIPH pas-
ocobuctux crocobax IMonepeaHs0i 0OpOOKH CHPOBHHU 3 ITOPYIIEHHSM IUTICHOCTI
KJITHH 1 CyOKIIITHHHUX CTPYKTYp 3MeHIUIyeTbes Bin 9,4 1o 28,4 %. 3MiHM KapOTHHOI-
B, 3MICT IKMX B TOMAaTax 3HAYHUMH, TAKOXK Ma€ reBHi TenaeHii . Ciij 3a3Ha4nTH, 1110
JOCITiKeHHSI, IPOBEACHI Il CyMapHUX KapOTHHOIMIB i B-KapOTHHY, KOPEITIOIThH 3
JTAHUMH, OTPAUMAaHUMH IOJI0 3MiHH BMicTy Bitaminy C .

3 OTpUMaHHX pe3yJIbTaTIB TAKOXK CJiJ 3p0OMTH BHCHOBOK, IIO SIK aCKOPOiHOBa

KHCIIOTA, TAK 1 KAPOTHHOIIHHUI KOMILIEKC TOMATIB HA MOYaTKOBHUX CTAMIisIX TEPMi4HOTO
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BIUTMBY MOXYTb IiJIaBaTHCsl ()epMEHTATUBHUM 3MiHaM . [IpH MOLIKOKEHHI CYOKITi-
TUHHHUX CTPYKTYp TOMATiB B IpOLeCi MOAPiOHEHHS, KUCEHb 3 MIKKIITHHHHUX MPOCTO-
PiB i MOBITPs BIJIMBAE€ HA KOMIOHEHTH IPOTOILIA3MH, AKTHBI3yI0UH OKUCIIOBAIbHI
peakuii . [nTencudikaris bOro MpoLecy BiIOyBaeThCS 32 PaXyHOK BUBIIbHEHHS BHY-
TPIIIHBOKIITHHHUX (QepMeHTiB . Tak, npu iHakTHUBanii (PepMEHTHOTO KOMIUIEKCY 1 BH-
JAJICHHS TIOBITPS 3 MDKKJIITHHHUX CTPYKTYp TOMATiB OJIAHITYBaHHSM ITicisl MOAPi0-
HeHHs . Brparu Bitaminy C Ha 7,5 %, a B-kapotuny — Ha 13,7 %, 1110 XapakTepHO Lie
BHILIE, HIX [IPU TEIUIOBIH 00pOOILIi HiNMKX TIOMIB .

CrymniHp MEXaHI9HOTO BIUIMBY HaJae OiIbIINH BIUIMB HA BTPATH acKOpOiHOBOT
KUCIO0TH — npudnu3Ho 1o 20,2 %, B MEHIIIH Mipi Ha BTPaTH KapOTHHOIAIB — Mpuoin3-
HO 10 14,6 %. OnHak 3a pe3ynbTaTaMH MPOBEJEHOTO €KCIIEPUMEHTY MOXIIHBO CTBEP-
JDKYBAaTH, 1110 MAaKCUMaJIbHO BIUIMBA€E Ha PyHHyBaHHA TepMiuyHe 0OpOoOJIeHHs, a He
MeXaHiYHEe TTOIPIOHEHHS .

Taxk sk KapOTHHOIAU, 30KpEeMa, JIIKOIiH, BMICT SKOT'O B TOMAaTax € JJOMiHYyIO-
4yuM, B-KapOTHH i iHII, € XpoMOOopamH, 0 00YMOBIIOIOTh IPUPOAHE 3a0apBICHHS
TOMATiB; iX pyHHyBaHHs € (PaKTOPOM, IO 3HIIKYE SKICTh KOHIICHTPOBAHHX TOMATHHX
MIPOJYKTIB 3a OPraHOJNENTHYHUMH TOKa3HUKaMH 1 610JIOriYHOT LIHHOCTI .

XpomodopaMu € TakoX 1 iHIN KOMIIOHEHTH HEKAPOTHHOMIHOW MPUPOAH, IO
BXOJSATH 10 CKJIQZy TOMATIB . XJIOpO(iJIH, IO MICTATHCS B XJIOPOILIACTAX BCIX POCTHHHUX
OpraHi3MiB, 00yMOBIIOIOTH 3€JICHE 3a0apBICHHS TOMATYy . Y 3plINX TOMAaTax BMICT XJIO-
podiniB He3HAUHO, TOMY MEepeBaXKAIOUUH KAPOTHHOIAHUI KOMIUIEKC MAacKy€ 3€JICHI TOHH .
OpHak 1i GOTOCHHTE3yI0Ul MIrMEHTH, OyAy4d BUCOKO-TEpMOIA0iINbHIMH, MOXKYTh 3HAU-
HOIO MipOIO BIUIUBATH Ha (JOPMyBaHHS KOJIBOPY KOHLIIEHTPOBAHUX TOMATHHUX IIPOIYKTIB .

Hawmu Oysnio BUBYEHO CyMapHHUI TepMiYHHUI BIJIMB HA TOMATHY Macy IpH Hepepo-
0Ll Ha KOHIIEHTPOBaHI TOMATHI IPOAYKTHU, a CaMe BILUIUB TEIIOBOTO BILIUBY HA KIHETHUKY
po3Mnajay MrMeHTHOI0 KOMIUICKCY TOMATIB — KApOTHHOIMH 1 Xsopodinu (o) i (B).

AHari3 KiHeTHKHU pO3Maay Ja0iibHIX KOMIIOHEHTIB MOXITHBHI 32 aHATIOTIEI0 3
omnucoM 3aruberni MiKpOOpraHi3MiB B IPOIIECi TEPMIUYHOTO BILIMBY 32 YMOBH, IO 3a-
JIeKHICTh KOHIIEHTpALii iHrpeieHTa Big 4acy oOpoOKku B HamiBaorapudmidHiil cucre-

Mi KOOpJMHAT Ma€ JIiHIHHUN XapakTep .
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Pe3ynbTaTH eKCIIePUMEHTANBHUX JOCHIDKeHb OO0 BIUIMBY TEPMid4HOIO
BIUIMBY Ha J1a0ibHI NOKA3HUKH MIrMEHTHOTO KOMILICKCY BILIHBY TOMATIB HaBE/CHI B

Tabdm . 2.6.

Tabmurs 2.6
BruiuB TemnepaTypu Ha (pakTop 30epeikeHHsI Xap4yoBoi HiHHOCTI TOMATIB
Temrepatypa 3HaquH;1AD, Temmeparypa 3HauenHs D,
o6pobaenns, C YMOBHHUX MIHYT 06po6aenns, C YMOBHHUX MiHYT
60 1520 100 570
70 1290 120 210
80 980 125 160

AHai3 OTpUMAaHHUX Pe3yJbTaTiB J03BOJISE 3POOUTH PsiJl BAXKIMBUX IS TEXHO-
Jorii mepepo0IeHHS TOMATIiB IIPU BUPOOHUIITBI KOHIIEHTPOBAHMX TOMAaTHUX HPOJIYK-
TiB BHCHOBKIB . Bemmumna D, mo xapakrepusye TpHBamicTb 0OpOOJIECHHS TOMAaTHOI
IyJIBIIN B TIOCTIHHOMY TEMIIEpaTypHOMY IIOJi, B Pe3yJIbTaTi sIKO1 BiIOYBa€ThCS 3HU-
JKEHHSI 3HAYCHHsI PEECTPOBAHOTO MOKa3HHKa B 10 pa3iB, IaBHO 3MEHILYETHCS 32 TEM-
nepatypamu Big 60 mo 80°C, morim pisko cnamae 3a remmeparyporo 80 C B mopis-
HaHmi 3 100, 1201 125°C .

3 nmiTepaTypHHUX JKepell BiIOMO, 1[0 3MiHa BMICTy KapOTHUHOIAIB MPH yBapio-
BaHHI TOMaTHOI MacH 3a Temrepatyporo 60 °C mia THCKOM BakyyMmy TATHE 3a COOO00
npoTsirom nepumx 30 XBUIMH BTPATH KAPOTHHOIIB, B TOMY YHCIIi B-KapoTHHY (IIpo-
BiTaminy A) 3Hauso Buui (22 - 31%), Hixk 3a Temneparyporo 80°C i 100°C . Lle mosic-
HIOETBHCS THM, 1110 IPH O1JIbII BUCOKHX TEMIIEpaTypax KUCEHb 3 TOMAaTHOI Macu BUAA-
JSIETHCSI OLITBIN IHTEHCUBHE, HIXK BiIOYBAIOTHCSI OKUCIIOBAJIbHI IIEPETBOPSHHS KapOTH-
HoiniB . KpiM TOro, B OKMCIICHHS MTOJIICHOBHX MITMEHTIB 1 Xsopo¢iniB e 3a hepmeH-
TATUBHHUM ILUISAXOM y MPUCYTHOCTI OKCHAY (IIEPOKCHIa3, JIMOKCH A3, ePIiMOOKCH-
na3), mo 30epiratoTh cBOIO akTHBHICTH mpH 60°C [45].

OTtpuMaHi HaMu 3Ha4deHHs D mpu pi3HUX TeMmepaTypax o0poOIIeHHs Kope-
JIFOIOTD 3 HASSBHUMH BiJOMOCTSIMH .

Jnst 3amo0iranHs epMEHTATUBHOTO PYHHYBAHHS KAPOTHHOIMIB 1 X710-podisiB
HEOOXIiIHO 3aCTOCOBYBAaTU TEXHOJIOTIYHUH NPUIHOM OJIaHIIYBaHHS 33 TEMIIEPATypPOIO

00po6Kw BHIe 65+5°C .
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OpnHak, 3 OTPMMaHUX EKCIEPUMEHTAIBHUX JJAHUX, PE3yJIbTaTH SKUX HaBeAEHI
BHUIIlE BiIOMO, 1[0 3a Temreparyporo 06pobku 80 °C i Buiie crocTepiraeThes piske
3HMKEHHs 3HaueHb D, 110 CBIAYUTH MPO MiABUILEHHS IIBUIKOCTI pO3Maay HIrMEHTHO-
TO KOMIUIEKCY, a He, Ak ciif Oyno odikyBaTu ctabimizaris . Lle mos's3aHo 3 1BoMa oc-
HOBHHUMH Npu4rHaMu . [To-niepiue, 3a paXyHOK He)epMEHTATUBHUX OKHCIIIOBAIBHUX
[EePETBOPEHb, 1110 IHTEHCU(IKYIOTHCS IIPH HiIBUILCHHI TeMIIEpaTypH i 00yMOBICHHX
MOJIBIHIM OKHUCIICHHSM (COOKHCIICHHSIM) KAPOTHHOIIB, a TAKOX AI€I0 KUCHIO, KaTa-
73y peaxmii gerpazgarii mrMeHTHOTO KOMIUIEKCY i0HaMu MeTalliB 1 kucinoramu . [o-
apyre, 3a Temmneparyporo Buiie 80 °C mpoXoauTh meperpyyBaHHs KIITHHHUX CTPYK-
TYp CHPOBHHH, 110 CYIPOBOKYETHCS 3HAYHUM ITiABUIICHHAM Ja0iIbHOCTI OKPEMHX
IHIPELiEHTIB .

i TenaeHuii, minKoM HMOBIpHI CJiJ MOB'SI3yBaTH 3 OCOOJMBOCTSMHU CTaHy
KOMITOHEHTIB MIrMEHTHOTO KOMITIEKCY 1 MIITHICTIO 3B'I3Ky KapOTHHOIAIB 1 XsIopodiniB
3 OLIKaMHU 1 JIITIIaMH .

Binomo, mo cnabo-38’s13aHi KapOTHHOIIH 1 XJIIOPOMLTH SIBISIOTE COO0I0 acoIli-
aIfifo mrMeHTiB 3 OiIKaMHu, MIIH-3B’s13aHe — 3 Jinonporeinamu . Citig 3a3HaYNATH, 10
YacTKa KapOTHUHOIJIB 1 XJI0po@LIIB Bij 3arajbHOI iX KUIBKOCTI B TOMaTax CTaHOBUTh
BimbHHX - 35,8 1 72,9 %, c1ab0-38’s13a0ux - 54,3 1 21,7 %, MinHo-3B'13aHuX — 9,9 i
5,4% Biamosigno [52]. IIpu ipoMy HEOOXiHO BKA3aTH, IO HAHOUIBITY JacTKy B 3ara-
JBHOMY CKJIaJi HIrMEHTHOTO KOMIUIEKCY TOMATiB 3alMaroTh camMe BUIBHI 1 ciabo-
3B’s13aH1 pOpMHU KapOTHHOINIB 1 X10pOodisiB, HAHOUIBII CXMWIIBHI 10 TEPMIUHOI HeCTpy-
KT i1 9aC TEXHOJIOTIYHOTO MepepoOIeHHs Ha KOHIICHTPOBaHI TOMATHI MPOIYKTH .

Buxoas4n 3 HABEJJCHUX XapaKTEPUCTHK MIrMEHTHOTO KOMIUICKCY TOMATIB, a
came HOro BHCOKOI TepMoJIabiabHOI 1il, Ul 00'€KTUBHOI OLIHKY BIUIMBY IapaMeTpiB
TEXHOJIOTIT 3 MeTOI0 11 MOAAJBIIOT pamioHaizamii JOiIBHO 3A1HCHIOBATH KOHTPOIb
3MiHH SIKOCTi CHPOBHHH 3@ IMOKa3HHKOM CyMapHOT'O BMiCTy KapOTHHOIIB i XJI0podi-
JiB B KOHLIEHTPOBAHUX TOMAaTHUX MPOJYKTaX .

Cryninp pyliHYBaHHS KapOTUHOIIIB 1 XJIOpO(]1JIiB MPH BU3HAYEHHI X CHEKT-
PoGOTOMETPUYHAM METO/IOM, JIa€ MOXKIIMBICTh BKJIIOYUTH IIeH MOKAa3HHUK B YUCIIO pe-

KOMEHJIOBaHHUX B SIKOCTi KPUTEPIiB MapaMeTpa KOHTPOIIIO SKOCTI HPOAYKLIT . 3 orsiay
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Ha 3arajbHy TEHAEHIII0 pPyHHYBaHHS KapOTHUHOIIB 1 IX MPEJCTaBHUKIB, IO BOJOIIE
MPOBITAMIHHOIO aKTHBHICTIO, 33 CTyIIEHEM pYHHYBaHHS CyMapHOTO HIrMEHTHOTO
KOMIIJIEKCY MOJKJINBO CYIUTH HE TUIBKHU IIPO OPTaHONENTHYHI XapaKTEPUCTHKH T'OTO-
BOI IpoyKii, aie i mpo ii 6i0I0TiYHOT TIHHOCTI .

TlopiBHsUTbHA TIPOCTOTA EKCIIPEC METOIB CIIEKTPOHOTOMETPIl NP BU3HAYCHHI
KapOTUHOIIIB 1 XJI0po(iNiB, J03BOISIOTh HAIATOMUTH SKCIIPECHUI aBTOMATH30BaHUN
KOHTPOJIb MTapaMeTpiB PYHKI[IOHYBAHHS TEXHOJIOTIYHOTO MPOIecy 1 10ro yaockoHa-
JICHHS1 3 METOI0 3a0e3MeYeHHs FapaHTOBAHOI AKOCTi TOTOBOIO MIPOIYKTY .

3acrocyBanHs MeToay npodecopa b . dnaymendayma 3 MaTreMaTHIHOTO BH-
3HauYeHHS €(eKTUBHOCTI TEPMIYHOTO BIUIMBY AJIS JOCATHEHHS HEOOX1THOTO CTYIEHs
CTEPHIILHOCTI KOHCEPBOBAHMX MPOIYKTIB [33] M03BOHIIO PO3paxyBaTH piBeHb Jerpa-
Jamii 1abiTbHOTO MIrMEHTHOTO KOMILIEKCY TOMATiB IIPH TepMidHOMY 0OpoOIeHi B
yYMOBax 3MiHHOTO TEMIIEPaTypPHOTO IOJI . 3a TOMIOMOTOI0 METOY HAaifMEHIINX KBal-
pariB OTpUMaHi KOHCTAHTH IIBUKOCTI peakii nerpaganii K (¢ '), korcTanTa Tepmoc-
titikocti D (ymoBHi xBuwman) i Z ('C), eMITiprdHO BH3HAYEHI BETMYNHN €HEPTil aKTH-
Banii E, (kan/monb). PesynbraTti po3paxyHkiB HaBezieHi B Tabmuusx 2.7; 2.8.

JIist MBUAKOCTI JeTpaianii cyMu MTrMEHTIB, 0 00YMOBITIOIOTH 3a0apBICHHS
npoaykty, (kaporunoinu + xiopodinu (o) i (B)) eHepris akTuBarii Oyae qOpiBHIOBA-
™h: Ea=2157.,4 xan/mons; Z=62,5C

Tabmums 2.7

Xapaxkrtepuctuka mBuakocTi nerpagauii (K) cymapHoi kinbkocti J1a0ijibHUX mi-
rMEHTIiB TOMATIB (KapoTHHOiTU + xJopodinu (o) u (B)) mpu Ti/10

Temnepatypa 3HaueHHs Temnepatypa 3HaueHHs
o6pobnenns, ‘C K*104, ¢! o6pobnenns, C K*104, ¢!
60 15,15 100 40,40
70 17,85 120 109,67
80 23,50 125 143,94

BiamoBigHo 10 OTpUMaHUX JaHKX, iABUIIEHHS TeMiepaTypy Ha 60 C (iHre-
pBani 3 60°C no 120°C) 36inbLIyI0OT KOHCTAHTY LIBUJIKOCTI PO3MAaJy HMIrMEHTIB y

7,24 pa3mu, a nepio]] HaMiBpO3MaIy, BiIIOBIIHO, 3HWKYETHCS . JlOCTATHRO MIBHIKI TEM-

1 HApOCTaHHA KOHCTAaHT IHBI/IHKOCTi posnany MTMEHTHOT'O KOMIUIEKCY, a TAKOX I10-
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Ka3HHMK TEPMOCTIHKOCTI Z, 10 XapakTepusye miasuineHns remneparypu ('C), Heo6-
XiJIHe JUIsl 3HHKEHHSI [TOKa3HUKa PYHHYBaHHs MIrMEHTHOro KoMIuiekey y 10 pasis, mo-
3BOJIAIOTH MiTBEPAUTH paHimIe 3p00IeH] BUCHOBKH IIOAO JOCTAaTHHO BHCOKOI TEPMO-
nabiapHOI Aii MIrMEHTIB TOMATIB, MOB'SI3aHOI 3 iX XIMIYHOIO OyTOBOIO 1 BEIMKOIO YacT-
KOO BUIBHMX 1 c/1a00-3B’A3aHUX KOMIIOHEHTIB . Ha TepMiuHy cTiliKicTh MirMeHTHOTO
KOMILJICKCY TaKOX BIUIMBA€E HAsIBHICTh KHCJIOT, IKi y 0araTtoi KiIbKOCTI MiCTATbCS TO-
MaTH, 1 Maja KiJbKIiCTh JIETKOPO3UMHHUX OLNKIB, SIKi MOXKYTh HaJJaBaTH HPOTEKTOPHY
JIIFO HA IITMEHTH .

Otpumani 3uauensst (K) st 1aGinbHOro MirMEeHTHOTO KOMIUIEKCY TOMATIB J0-
3BOJISIIOTH 00'€KTHBHO MOPIBHIOBAaTH pO3pOOIIIOBaHI TEXHOJIOTIT BUPOOHUIITBA KOHIICH-
TPOBAHUX TOMATHHUX MPOLYKTIB 3 TOUYKH 30py BIUIUBY TEXHOJIOTIYHHUX PEXUMIB 00pO-
OJICHHS Ha TTOKa3HUKH OPTraHOJICNTUYIHOT Ta 010JI0TIYHOT IHHOCTI .

[pu pyitHyBaHHI MIrMEHTIB YTBOPIOIOTHCS MPOAYKTH X PO3Mady, IKi MOXKYTh
HE MaTH Koutip a00 MOXyTh OyTH 3abapBieHuMu . PyiiHyBaHHs KapOTHHOIIIB [TOB's3a-
HO 3 1X 3HeOapBICHHIM, MEXaHi3M K€ pyHHyBaHHs XJI0podiniB nepeabadae BTpaTy
MarHito mopGipuHOBUM SIIPOM i, BHACTIOK IIbOTO, YTBOpeHHs (peodiTHHIB, SIKi MatOTh
OJIUBKOBO-0Oype 3a0apBiIeHHS .

BusHnaueHHs 1a01IPHOTO MTOKA3HUKA SKOCTI TOMAaTHUX MPOJIYKTIB 1 BUBYCHHS
HOT0 KIHCTHYHHUX XapaKTEePUCTHK 3a TepMiuHUM BILTHBOM (E,) 00yMOBITIO€ HaykoBE
OOIPYHTYBaHHS TEXHOJIOTIYHHX DPEXHMIB OTPUMAaHHA KOHIIEHTPOBAHUX TOMAaTHHUX
MPOAYKTIB, POTE 0i0JIOTiYHI OCOOIMBOCTI TOMATIB, 30KpeMa, 3 BUCOKUI BMICTOM Ka-
POTHHOIIHOTO KOMIUIEKCY, MIIIHO 3B’3aHOTO 3 M'SIKOTTIO TOMATiB . € NPUITyLIEHHS
M0YaTH HOIIYK IHIIMX MOXKIMBOCTEH 30epeKEeHHsI IKOCTI, TAKUX TEXHOJIOTIYHUX HPH-
HoMiB, sIKi O 103BOJIMIIM 3HU3UTH TEPMiuHE HaBaHTAXXKEHHS Ha M'SKOTb 3 ajicopboBa-
HHUM Ha Hill MIrMEHTHUM KOMILJIEKCOM TPH BUPOOHHUIITBI KOHIICHTPOBAHUX TOMATHHX

TPOIYKTIB .

BruiuB TepMiYHOT0 BINIMBY HA 3MiHM KOJILOPOBOi FAMH TOMaTHOI MacH
IIpn BUPOOHULTBI KOHIEHTPOBAaHUX TOMAaTHUX IPOJYKTIB, CBIXKI TOMarTH, a

KOHKPETHO KOMIIOHEHTH — Bc€ OiOJOriYHO-aKTHBHI PEYOBHHH TOMATIB, 3a3HAIOTh
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3MiH . BinOyBaeTbcs yTBopeHHs TeMHO-(apOoBaHUX 3'€qHAHD . 3MiHa KOJIBOPY IIPOLY-
KTiB IepepoOJIeHHsI TOMATiB, HAKOITUYEHHsI TEeMHHMX TOHIB HE TIJIBKH IOTIpIIy€ Opra-
HOJICITHYHI IIOKa3HUKH SIKOCTI TOTOBOT MPOAYKIIii, 3HIKYE 11 Xap4oBy i Oionoriuny
LiHHICTh, & TAKOXK CBIMYNTH MPO PYIHYBaHHS MPHUPOAHOTO MIrMEHTHOTO KOMILIECKCY
CHPOBHHH .

PesynbraTi JOCIIUKEHHS XIMIYHOTO CKJIaJly TOMATiB, OIIMCAHI BUILE, IOKa3a-
I, 110 TOMATH MICTATbh PI3HOMAHITHUH KapOTHHOIIHMH KOMILIEKC, OCHOBHUM IIPEA-
CTaBHHUKOM SIKOTO € JIiKOIiH — 110 68 %, ditoin — 1o 55 %, B TOil e yac, KapOTHHHU Mi-
CTATHCS B MEHILIN Mipi, 1 CKi1anatoTh 10 2% BiJ 3araJibHOI KUIBKOCTI KAPOTHHOINIB .

Hamu 6y mociikeHi 3MiHM KapOTHHOI HOTO CKJIAAy, KiJIbKOCTI XJI0po(diniB
(a) i (B), a TakoXk KONIPHUX XapaKTEPUCTUK TOMATHOI MacH — IMYJIBIIH B 3aJIe)KHOCTI
BiJl TEXHOJIOTIYHOTO OOPOOICHHS CUPOBUHHM .Pe3ynbTaT OCITIKEeHb TPEACTABICH] Y
Tabmui 2.8.

JI7st mOCTaHOBKH €KCIIEPUMEHTY TOAPIOHEHI TOMATH MiJaBaiu OaHITyBaH-
HIO 3 PI3HUMH TEMIIEPaTYPHUMH PEXKUMAMH 1 4aCOM BUTPHMKH, MOPIBHIOBAIIHN 3 TIO-
IpiOHEeHNMH TOMaTaMu 0e3 TEeII0BOro 0OpoOIIeHH s, Yac BUTPUMYBaHHS — 20 XBHIIHH .

Tabmums 2.8

Bruiue nonepegHbp0ro 06po0daeHHs CBiKHX TOMATIB HAa 3MiHM MiIrMeHTHOr 0
KOMILTEKCY i KOJIbOPOBOCTi TOMaTHOI My b, %

Texnonoriuna BTpaTu kapoTHHOiiB Brpatu 3Minn
omeparis xJ10poisiB KOJIBO-
ai- dirto- B-xa- o.Ka. | y-Ka- -Ka- (a) B) py*
KO- iH po- | po- | po- po-
miH TMH | THH | THH | THH
Monpi6nenns (kou- | 28,4 | 39,2 | 344 | 30,1 | 27,7 | 33,0 | 51,6 23,8 6
Tponb, =20 MiH)
BranmyBanus 1,7 1,9 1,3 1,2 0,9 1,0 62,3 19,7 3
napoto (t=75C,
=10 MiH)
BnanmyBanus 42 5,4 4.8 3,7 33 3,9 74,3 29,7 9
mapoio (t=85°C,
=15 min)
BranmryBanHs 36,8 | 41,2 | 38,7 | 32,4 | 28,7 | 349 89,1 34,9 11
mapoio (t=100°C,
=20 MmiH)
IIpumitka . * - 3a Tomakonopom, AHOJia . yMOBHOI LIKaJIX 10 BUCXiAHOT y CBiXkiif cupoBuHi
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3 OTpUMaHHX pe3YNbTATIB CKCIEPUMEHTY BHUIUIMBA€E, W0 MIrMEHTHHI KOM-
IUIEKC TOMATIB MiJaeThesl PepMEHTaTHBHOMY PYHHYBaHHIO OKCHIa3aMH (BapiaHT I10-
npibHeHHs 6e3 TermIoBoi 00poOKH), MPH BOMY CTYIIHb PYHHYBaHHS KAPOTHHOHU-/IB
nocsirae 39,2 %, a xnopodini — 64,6 %. MakcuMaibHe 30epeKeHHs IIrMEHTHOTO
KOMIUICKCY CIIOCTEPITraJiid y BUITAJKy MiHIMaJIbHOTO TETUIOBOTO 00pOoOIeHHS (BapiaHT
t=75C, =10 xB .), 0JiHaK 3 BUPOOJICHOI iHAKTHBAII€I0 HATHBHOTO (PEPMEHTHOTO KOM-
IUIEKCY TOMATIB . Y I[bOMY BHIIAJIKy KapOTHHOIIH 30epiranucs Kpaiie, BTpaTH CKJIAIN
mumre Big 0,9 no 1,9 %, BTpaté XJI0poGHIIIBHOTO KOMIUIEKCY MU Ti K TEHISHIIT —
10 62,3 %.

MaxkcumasbHi BTpaTH KapOTHHOIIB 1 xytopodiniB Oyiu Big3Ha4YeHi y BapiaHTi
3 00po6neHHsaM 3a pexxumoM t=100C, =20 xB . — 41,2 i 89,1% BiamoBigHO .

Cunizn Big3HauuTH TOH (haKT, 110 NP PO3MOALNTI, i1eHTH(DiKaLii Ta KiIbKiCHOMY
BH3HAYEHHI OKPEeMHUX KapOTHHOIAIB Oyi1a BUsIBJICHA IX pi3HA 3MaTHICTh 10 PyHHYBaH-
Hs . [Ipu 1bOMY SIBHO POCTEXYIOTHCS 3arajibHi TeHACHIIT JIETKOTo pyHHYBaHHS y T1e-
BHUX KapOTHHOIJIB SIK Y BUNAAKY (EPMEHTATHBHOI, TaK 1 TepMidHOI nerpamarmii . Taxk,
MaKCHMaJIbHI BTpaTH criocTepiranu y ¢irtoiHa y BCiX BapiaHTaX eKCIEpUMEHTY, Horo
BTpaTH cKiau 10 41,2 %; y-KapoTuH - caMui CTiikuii 3 ineHTH]IKOBaHUX KApPOTHHO-
iniB TomatiB (10 28,7 %).

PyitnyBaHHS X10pO(QMIIBHAX KOMIIOHEHTIB TaKOXK MAIOTh SIBHI TCHICHIIIT He-
3aJIeXKHO B paKkTOpiB BILIUBY: pepMeHTATHBHOI a00 TerutoBoi npupoau . Tak, pyHHy-
BaHHA XJ0podiny (o) nepesuinye Brpatu xiopodiny (B) y 2 pasu y BapianTi 6e3 Temn-
JI0BOTO 0OpOOJICHHS, Y BapiaHTi 3 )KOPCTKUM TEPMIYHHM OOpOOJICHHSM ITi TOKa3HUKH
BiZIpI3HSIOTHCS Maiike B 3 pasi .

3 bOT0 MOXHA 3pOOHUTH BHCHOBOK IIPO BHCOKY HECTIHKOCTI XJIOpO(iNiB IpH
TEXHOJIOTIYHOMY BIUTUBI — NOAPIOHEHHI, TepMivHOMY 0OpOOIICHHI .

OTpuMaHi pe3ybTaTH KiIbKICHUX BU3HAYEHb MIrMEHTIB KOPEIIOIOTH 31 3Mi-
HOIO KOJIbOPOBOCTI TOMATHOT MacH .

MiHiManbHi 3MiHU MOKa3HUKIB CIIOCTEPIraiy MNPy M'sIKii TETUIOBIH iHAKTHUBALIT
(dhepMeHTIB — 3MiHa KOJIbOPY JIMIIE B 3 MOIIKA YMOBHOT IIIKAJIN, MAKCUMAIIbHI — TIPU

JKOPCTKOMY TEPMIYHOMY BILIHMBI — 10 9 TOAIIKH YMOBHOI IKAIH . AHAII3yIOYH OTPH-
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MaHi pe3yJIbTaTH, CTAE OUEBUIHUM TOH (haKT, 1[0 3MiHA KOJIBOPY TOMATHOI MyJIBITH
3aJIOKHTh BiJl CTyNEHs pyWHYBaHHS MIrMEHTIB, IPHYOMY, TaK K MPOIYKTH PyHHY-
BaHHs KapOTHHOIAIB ci1abko nodapboBani ado HedapOOBaHi, TO OCHOBHHI BHECOK y
3MiHY KOJIbOPY BHOCSTB NPOAYKTH PyHHYBaHHS XJIOPOQ1iiB, IKi MalOTh TeMHY, Oype
3abapBneHHs — GpeoduTiny i peodopdiny — i Lie € MPUUNHOO 3MiH 3a0apBIECHHS MPO-
AYKTY .

OTKe, pyHHyBaHHS MIrMEHTHOTO KOMILIEKCY TOMAaTiB Mae ()epMEHTaTUBHY 1
HedepMeHTaTHBHY Ipupoxy . OfHaK TepMiYHE BIUIMB YHHUTH OiIBLIIMN BIUIMB Ha 3Mi-
HY KOJIbOPOBOCTI TOMAaTHOI MacH .

JIyist BUBYEHHS 1 BCTAHOBJICHHSI OTEHIIIHHOT peakIiitHOi 31aTHOCTI, CTIHKOCT1
J10 3HeOapBIICHHS, BHACIIOK TEPMIYHOTO 0OpOOIEHHS, TaK CaMo SIK pe3yiIbTaT BILIH-
By Ha OpPTraHOJIENTHYHI SKOCTI KOHI[EHTPOBAaHUX TOMaTHHX MPOXYKTIB i iX Oionoriuny
IiHHICTB, OyB IpoaHai30BaHUH O10CHHTE3 KapOTHHOIAIB B TOMAaTax i ix abcopOriitai
MaKCUMYMH TIOTJIMHAHHS .

V nitepaTypHUX DKepenax € po3pi3HeHi JaHi PO CXeMHU HepeTBOPEHHS 1 Ha-
KOIMYEHHsI KapOTHHOI/IiB B TOMaTHOMY CHPOBHHY [35, 56].

BiocunTtes kapoTHHOIIB in Vivo BinOyBa€eThCsl Bif HAMOIbII JIETKO PYHHYIO-
4Oro 3'€JHAHHS 710 OUIBLI CTANOr0, Pe3yJIbTaTH EKCIEPUMEHTY 100 BTPAT KAPOTHHO-
iniB npu nepepoOiieHi, HaBeAeHI y Tabnuii 2.8, MOBHICTIO MiATBEPAKYIOTh HABECHY
Ta y3arajbHeHy cXeMy 0i0CHHTEe3y KapOTHHOIIIB .

Pi3HOMaHITHICTh CKJIaXy Ta MacoBOi YAacCTKH KapOTHHOINIB B TOMAaTax
po3’sicHIOE iX pi3Hy GopMy 30epexeHHs pu nepepobienti . [IpoaykTu mouarkoBoro
po3maay KapoTHHOIAIB SBISIOTH COOOIO amo-, CeKO - 1 HOPKApOTUHOUAH, KIHIEBI — pi-
3HI €ITOKCHUIN .

INoTtenuiiina CTIKICTh KAPOTHHOINIB 10 PyHHYBaHHS B OCHOBHOMY IIOB'SI3aHA 3
X XiMi9YHOIO OYZOBOIO, a caMe - KITbKICTIO KOH'IOTOBaHHX MOABIMHUX 3aB’A3KiB, HAsB-
HICTIO BKJIIFOUCHUX B MOJICKYJTy IIMKIIB, IKi 00YMOBIIOIOTH 1X peakiiiiHa 34aTHICTS .
OcoOMBOCTI CTPYKTYpH MOJIIEHOBHX PEYOBHH IMO3HAYAIOTHCS HA X XpOMODOPHUX
BIAacCTHBOCTI [55], 30kpeMa, Ha aOCOPOLIHHIX MAKCUMYMH MOTJIMHAHHS KAPOTHHOIIIB .

[Ipu nerpananii KapoOTHHOINIB HAa MOYATKOBHX €TalaxX 3MiHIOETHCS KUTBKICTh KOH'FOTO-
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BaHUX MOJBIHMX 3aB’sA3KiB B MOJIEKYJIi, a0COPOIIiitHi MAKCUMYMH BHACIITOK 6aTOX-
pOMHOTO edeKTy 3MIILyIOTbCs B OiK OLIBII HU3BKUX XBHJIb, IO 1 MPU3BOIUTH JIO
ocirabieHHs 3a0apBICHHS .

AHari3 1aHux, HaBeAeHUX y Tabnuii 2.9, a TakoXX MOYaTKOBa KUJIbKICTh i 3MiHa
BMICTY OKpEMHX KApOTHHOIMIB y TOMATHIN MYJBIH, B 3aJEKHOCTI Bil TEIJIOBOrO
BILUTHBY Ha CHPOBHHH, J103BOJISIE 3pOOUTH BHCHOBOK IIPO T€, 1[0 HAHOIIBIINIT BHECOK Y
KOJIbOPOBICTh TOMAaTHOI MacH NPHITIAJIa€ Ha YaCTKY JIIKOMiHY . PyifHyBaHHS JiKOMiHY B
MpoIieci TepMiYHOro 00poOIIeHHS Bee A0 HOro 3HeOapBIICHHS, 1, IK HACIIIOK, 3MiHU
KOJIbOPOBOCTI TOMATHOI MacH .

Tabxuns 2.9
BnauB KiabKocTi KOH'IOTrOBaHUX NMOABiiHUX 3aB’A3KiB i KiJibHEeBOT CTPYKTYpH Ha
MAKCHMYMH NOTJIHHAHHSA OKPeMHX KapoTHHOIAiB (meTpoJeiinuii edip)

KapoTunoin KinbkicTs y MaxkcuMyM NOTIHOICHHS, HM
MOJIEKYJIi

Diroin Kon'torosani moasiitui 3 275 285 296
ditodnyin 3B'A3KH 5 331 348 367
& kaporun 7 378 400 425
Heiiponopun 9 416 440 470
JIukonuH 11 446 472 505
Y-KapoTHH uxnivei cknamoBi 11 431 462 495
B-kaporun 11 425 451 483

o ckiany TomaTiB BXoauTh a0 120 mr/100 r cyxux pedoBHH XJI10poQitiB, sKi
Takox OepyTh ydacTh y opmyBaHHI 3a0apBieHHS IJIOAIB . B OCHOBHOMY CKiagoBa
XJIOPOGiTy TrMEHTHOTO KOMIIIEKCY TOMATIiB MpeCTaBlIeHa XJI0po(dilaMu ABOX BH-
niB: CssH7, OsNuMg — xmopodii (a); CssHzo OsNaMg — xopodii (B).

B Mmozekyni xmopoginy MiCTHTBCS BENTHKA KiJIbKICTh EHTPIiB HE HACHYEHOCTI,
30KpeMa, SIK 1 y KapOTHUHOI/IB, CHCTeMa KOH'TOrOBaHMX TO/BIHHOTO 3B’s13Ky . Taki oco-
OnmuBOCTI XiMi4uHOI OymoBH MOpdipHHIB Ta X MOXIAHHUX OOYMOBIIOIOTH HE TiJIbKH
XpOMOGOPHi BIACTUBOCTI, ajie 1 BUCOKY peaKIliiiHa-31aTHICTb .

3 tabnumi 2.8 BUIIIMBAE, M0 caMe XJIOPO(HIbHA CKIa0Ba MIITMEHTHOTO KOM-
IUIEKCY TOMATIB € HAWOLIbII HECTAOITBHOIO .

3a pe3ynbTaTaMu HALIKMX JOCIHIIKEHB 1 JyMKY JSSKUX BUCHHX, XJIOPY-POPHIH
JIETKO PYyWHYIOTBCS TIPH Aii CBITJIa, TEIJIa, XIMIYHUX areHTiB, [0 MOXKHA KOHCTAaTyBaTH

3HIKEHHS MAKCUMYMIB CIIEKTpIB HorinHaHHs (Tabu . 2. 10).
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IIponykty pyitHyBaHHS XJI0pOdiIy € OLIBII CTA0UIPHUMH, HIXK BUXIHA pedo-
BHHA, III0 YTBOPIOKOTHCS Oe3marHieBi hopmu: deoditiam i peodopbiau . Bonn mMaroTh
ICTOTHI BIIMIHHOCTI y CBOil KOJILOPOBIH XapaKTepHCTHKOIO, a caMe 3HAYHUN BMICT
XIOpPOQLTiB y BUXiIHIH CHPOBUHI HaJa€ KOHIIECHTPOBAHUM TOMATHUM HPOIYKTIB He-
npuBabIUBHI KOJIIP TEMO-0yporo 3a0apBiIeHHS .

Tabmums 2.10

CnekTpaJjibHi XapaKTepUCTUKH XJopodiais

Tloka3uuk MakcuMyMH CHEKTPIB MOTIHOIEHHS, HM

Howasiy

noé’a(;q“n ooy | 6125 | ST2.5 | 5275 | 4975 | 427.5 | 4100
Xnopodin

642,5 592,5 567,5 547,5 502,5 | 452,5 | 430,0

B

OTtpuMaHi pe3ysIbTaT! 3 BUBUCHHS BIUIMBY TEIJIOBOTO OOPOOJICHHS Ha IeCTPY-
K11ito xsmopodinis (o) i (B) mokaszanu, mo npouec pyHHyBaHHS IIOYMHAETHCS BXKE 3a
TEMIIEPaTypOI0 BaKyyMHOI'O KOHIEHTpYBaHHs ToMartHol mynbiu —60°C . Ilpu mixsu-
MIEeHHI TeMIepaTypH 1 9acy BIUIUBY XJI0po(diTy pyHHYIOTHCS IPAKTUIHO MOBHICTIO
(BTpatn ckxmnanaioTh 10 80% MO BiHOIIEHHIO /10 TOYaTKOBOTO BMICTy B TOMATHIH
nynbmi). Ha mBUAKICTS i NUTIX (i3UKO-XIMIYHOTO PyHHYBaHHS XJI0POQisiB BIUIUBAE
KHCJIOTHICTh TOMATIB .

Tabmung 2.11

BniuB Tenj0Boro BIJAMBY Ha pyliHyBaHHA XJopodiais
i 3MiHy K0JBOPY TOMATHOI NYJbNHU

Bwmict B Mr/100 r cyXux pedoBHH

Bun 06pobiieHHs To-

" xopodinu tdeoditran tdeodopbini | 3mina koaEOPY*
MaTHOI [yJIbIH
(@) ® () ® (o) ®
be3 o6pobuenus (koH- 4312 | 2584 1,54 ) ) ] 0.0

TPOJIb)
TIporpiBanus t=60C,

3245 | 24,03 | 982 | 107 | 096 - 35
=10 XBUIUH

Mporpisauns t=85C, 22,12 | 21,04 | 20,03 | 3,87 1,86 0,93 7,0
1=15 XBUJIHH

o -

pOrp1BaHHs 9,38 | 12,48 | 31,10 | 10,19 | 3,49 3,02 12,5

t=100C, =20 xBunuH
Ipumitka . * - 3a Tomakonopom, A MOALT . yMOBHOI IIKaJIX 10 KOHTPOJIIO
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Hakonn4eHHs nmpoaykTiB aerpananii xJiopodisiB Ha TOYaTKOBHUX eTarax He-
3HayHo . CI1iJl 3a3HAYUTH, IO TPU CTPYKTYPHIiA Moaudikaii xiopodiny 3 (a)-hopmu
YTBOPIOIOTHCS aHANOTH (0)-psny, a 3 xnopodiny (B)— ananoru (B)-psaay . Y 3B's13Kky 3
UM, eKCIIEPUMEHTAIbHI 1aHi CBiAYaTh MPO BUCOKY HECTIHKICTH Xiopodiny (o), Tak
SK HaBITh HA €TaIll BiZICyTHOCTI TEPMI4YHOT'O BIUIUBY HA TOMAaTHY Macy - MyJIbILy CIOC-
Tepirajy He3HauH1 KUTBKOCTI peodituny (o).

Deodopbiay, SK MPOLYKTH INIUOIINX IEPETBOPEHb, YTBOPIOIOTHCS B MEHIINX
KUIBKOCTSIX, HiX (eoditian . OnHak, BXe NpH HarpiBaHHi 10 Temmneparypu 60°C cro-
CTepIraeThCs Ta XK TEHACHI[IS] BUCOKOT HECTIMHKOCTI XJI0po(diiiB (o), 3 yTBOPESHHIM HE
Tinbku peodputnHoB (0)-psany, ane i peodopoiziB (o) B He-3HAYHUX KITBKOCTSIX .

[MigBuIIeHHS TEMIEPaTypH 1 TPUBAJIOCTI TEPMIYHOTO BILIUBY Ha TOMaTHY Macy
- IyJbIly 3HAXOTUTHCS B MPSAMill KOpEIsLii He TUTbKU 3 TTHOWHO PYHHIBHUX Iepe-
TBOPEHb XJIOPOPILIFHOr0 KOMILIEKCY, aJie i 31 3MiHOIO KOJILOPOBOCTI TOMATHOI MacH -
ITyJIBIN .

Tennennii HakonnueHHs ¢peoditnHiB i heodopOiniB 3HAXOAUTHCS B MOBHIH
BIATIOBITHOCTI 31 3MiHOIO KOJILOPOBOCTI TOMaTHOI MacH - IyJbBIIH, IO BKa3ye Ha iX
3HAYHUI BHECOK Y OpMyBaHHS OpraHOJCHTHYHMX MOKA3HUKIB TOMATHOI MPOIYKIIT .

®DopMyBaHHs KOJIBOPY KOHIICHTPOBAHHUX TOMATHUX HPOJYKTIB 3aJI€XKUTh HE
TUTBKH Bij] 3HEOAPBICHHS KAPOTHHOIIIB 1 IEpeTBOPEHB XJIopodimis . B mporeci koH-
LEHTPYBaHHS MOJpiOHEHOT 0araTOKOMITOHEHTHOI TOMATHOI CHCTEMH BigOyBalOTHCS
pi3Hi XiMiUHI IepeTBOPEHHs, 00YMOBIIEHI PAIOM (aKTOPIB .

IIpob6nemi popmyBaHHS | HAKOIMYCHHS TEMHO(pApOOBAaHUX CHOIYK IIPH Mepe-
po0IieHH] TOMATIB, IPUAITSUTN yBary Iesiki gochuignuku [14, 64], ski Bia3Havamu, mo
HAKOMHMYCHHIO TEMHUX TOHIB CIIPUSIOTH PEaKilii OKHCICHHs Pi3HUX PEUOBHH, a came
THUPO3HHY, 1i - 1 TpudeHoiB, mpoKaTeXiHa Ta IHIIUX CIIONYK 3 YTBOPSHHSIM MeJaHi-
HIB, a TaKOX peakiii Maiapa, yrBoperHs Gpypdypoiy, riIpokcu - i okcuMeTHidyp-
dypony (OM®), nonideronamiuib, GprodadeHiB Ta IHIIUX CIOTYK .

3 oryszy Ha, T€ IO TepMidHE 00pOOIEHHS TOMATHOT MacH NpH ii KOHICHTPY-

BaHHI BeJe 10 3HeOapBICHHS KapOTHHOIJHOTO KOMILIEKCY, TPUPOJHA 3a0apBICHHS
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CHPOBHMHHU CTa€ MEHII IHTEHCHBHOI 1 He Mackye TeMHO(apOoBaHI HOBOYTBOPEHHI
HPOJYKTH OKHCIICHHS .

Cri TakoXX BiA3HAYUTH TOH (HAKT, IO 3POCTAHHS KOHIEHTPAILlii KOMIIOHEHTIB
CHCTEMH NP KOHIIEHTPYBaHHI TOMaTHOI MacH - IYJIBIH CIIPUSE 3POCTAHHIO LIBUIKO-
CTi 3aJIy4eHHs] HyTPIEHTIB B PeaKilii MepeTBOPEHb .

3MiHa NOKa3HUKIB SKOCTi TOMATIB IPH TEPMIYHOMY 0OpOOIIeHI 31 3MIHOIO Mir-
MEHTHOTO KOMIUIEKCY CUPOBHHH, & TAKOXK 3aTy4EHHSM JI0 MIEPETBOPEHHS Pi3HOT XiMi-
YHOT MPUPOJIH, IO CYNPOBOIKYIOTHCS HAKOIIMYCHHSM TeMHO(apOOBaHUX MPOIYKTIB
MPAKTUIHO BCIX KOMIIOHEHTIB XIMIYHOTO CKJIaAy-O1JIKiB, aMiHOKHCIIOT, OJIir0-1 MOHO-
caxapuaiiB . OcKinbKy 3a0apBiIeHHS KOHIIEHTPOBAaHUX TOMATHHUX IIPOJYKTIB € KOMILIE-
KCHOIO XapaKTepUCTUKOIO 1 3aJISKHUTh B/l HASIBHOCTI Pi3HUX XPOMO(OPHHX IPYII, TO IX
pyHHYBaHHS B MIrMEHTaX i HAKOIIMYECHHS B MPOLIECi TEPMiuHOI 0OPOOKH i BCHOTO TeX-
HOJIOTIYHOTO TIPOIECY KOHLIEHTPYBaHHS TeMHO(apOOBaHHUX CIIOIYK Pi3HOI MPUPOIU
3MIHIOE SICKPABICTh 1 YUCTOTY KOJBOPY .

Jiist KibKiCHOT OI[IHKKM HAKOIIMYEHHSI TPOAYKTIiB, 3MiHU KOJbOPY BiJl 4epPBOHO-
ro O HACHYCHOT0 KOPUYHEBOT0, B CNIJICTBI HArpiBaHHS, HAMH [IOCTABJICHHUH eKCIIe-
PUMEHT, aHAJIOT1YHUIl TOCTIKEHHIO KIHETUKH pO3MHany Ja0iIbHUX IHTPEIIEHTIB TO-
MAaTHOI MacH .

JI1s MOCTaHOBKU EKCIIEPUMEHTY, TOMATHY Macy - IyJIbILY 3araroBajiy y TOHKI
CKJISTHI aMITyJId i TIporpiBaik B Aianas3oni Temmeparyp Big 60 go 125°C . INosBa Hako-
MUYCHHS TeMHO(apOOBaHUX CIOJIYK, CBIJUUIIO PO 3MIiHY KOJIBOPY TOMAaTHOI MacH —
nynbny . JJoCiKeHHs TPOBOIMIIM 3a CTaHAAPTHUM METOIOM Ha Ipwiajai Tomakonop .
CepeaHbOCTATUCTUYHI JaHi MiJAaBali perpeciiiHoMy aHai3y, MOTiM 3 PiBHSIHB pe-
rpecii BU3Hauanu KOHCTaHTH D 1 Z, 110 XapaKTepu3yoTh MBUAKICTh HAKOIIMYEHHS
TEMHOOKpAILEHHUX 3'€JHAHb Y TOMATHIN Maci B 3aJIKHOCTI BiJl TPUBAJIOCTI 1 TeMIe-
paTypH TEIIOBOTo 00po0IeHHS . Pe3ynbTaTn MpoBeACHNX CKCIIEPUMEHTABHIX T0CTi-
JOKEHB 1 po3paxyHKIiB 3Be/eHi y Tabmmi 2.12.

AHarti3 OTpUMaHUX pe3yiIbTaTiB CBIAYHUTH MIPO TE, IO 3MiHa KOJIHOPY TOMATHOT
MacH — IIyJIbIIH, BiIOYBa€ThCs OLIBII MPUCKOPEHUMH TEMIIaMH, HK Jerpaamis mir-

MEHTHOT'O KOMIUIEKCY (B cepeqHboMy B 1,7...2 pa3u). Tomy TeMHO 3a0apBIieHi IpOIy-
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KTH B3a€EMOJIT Pi3HUX PEUOBHH TOMATIB € BaXKJIMBOIO KOMIIOHEHTOM Y ()OPMYBaHHI

KOJILOPOBOCTI TOTOBOI KOHIIEHTPOBAHOT TOMATHOT IPOYKITIT .

Tabuuns 2.12

3Minn CYMApPHOI'0 NNOKAa3HUKA KOJbBOPY TOMAaTHOT MacH

(Hakonu4yeHHsI TeMHOGapOoOBaHUX 3'€IHAHB) NPH TeNJI0BOMY BILIMBI

Temmneparypa 3naueHHs D, Temmnepatypa 3naueHHs D,
BBy, C YMOBHHX XBUJIHH 06pobnenns, C YMOBHMX XBHJIMH
60 725 100 225
70 590 120 108
80 385 125 81
Z=41C

CyMapHHi BIUTHB 0CTa0IeHHS KOJIbOPY IPUPOAHOTO MIrMEHTHOTO KOMILIEKCY
i yTBOpeHHsI TeMHO(apOOBaHHUX CHONYK MPU3BOAUTH 0 HEOaKaHOT 3MiHHM OpPraHoJIer-
THYHUX MOKa3HHUKIB roToBol mpoaykiii . [Tomryk pitieHs qanoi npobiemu Moxe 6a3y-
BaTHCS Ha BUKOPUCTAHHI HOBHX METO/IB i TEXHIYHUX MPUUOMIB MPU BUPOOHUIITBI
KOHIICHTPOBaHMX TOMATHUX MPOAYKTIB, 3aCHOBaHUX HA PEryJIOBaHHI Ta 3amo0iranHi

HeOaKaHUX MPOIIECIB, 110 BILUTMBAIOTH Ha SIKiCTh TOTOBOT MPOIYKIIIT .

KoJoinna-ximiuna xapakrepucTuka TOMaTHOI Macu

ITpoTepra TOMaTHa Maca-IyJibIa, IO HAJXOIUTh 3 IPOTHPAILHOT MAIIMHU B
BUIIAPHUH amapart Uil KOHIEHTPYBaHHs, SIBJISIE COOO00 OaraTOKOMIIOHEHTHY (i3uKo-
XIMiYHY CHCTEMY 3 IEBHUMH BJIACTHBOCTSIMH .

Jlo OCHOBHHX OCOOJIMBOCTEH TOMATHOI MyJbIH BIJHOCATS 1i Pi3KO BUPaXKEHY
TIOJIITUCTICPCHICTH 1 TiApoQUIBHICTE . HasBHICTD B MyJIbIIl pEYOBHH, [0 3HAXOIATHCS Y
BUIJISIAI MOJIEKYJ i IOHIB — IIYKpiB, OpPraHiYHHUX KHCJIOT, 30JbHHX €JIEMEHTIB-
MIPAKTUYHO HE BIIMBAE HA I PEOJIOTIUHI BIACTUBOCTI . B's3KicTh mpoTepToi ToMaTHOT
Macu 00yMOBITIOIOTh PEYOBHHH, 110 3HAXOATHCS B KOJIOIAHOMY CTaHi i Tpyboaucmep-
CcHilf (a3i .

Komnoinna ¢a3a TomaTHOI Macu-ITy/IbIH NPEJICTaBICHA TOJOBHUM YHHOM IEK-
THHOBUMH PEUOBHHAMH, YAaCTKOBO I'eMILIeJIONI03H i OitkamMu Tomartis . OKkpeMi yacTHH-
KU M'SKOTI, po3Mip skux ctraHOBUTH 0,2-800 MKM, YTBOPIOIOTh rpyboaucnepcHy dasy .
HaiiGinble 3HaYeHHs Ha Npolec KOHIICHTPYBAHHS HaJa€e caMe CyCleH10BaHa (pak-

LUis1 TYJIBITH, HEPO3YMHHI B COKY PEYOBHHH .

209



Jpyroro xapakTepHOI OCOOIUBICTIO TOMATHOT MAaCH-ITYJIBIIH € il BUCOKA Tif-
PO iNbHICT, 110 3aJICKUTH Bil HASIBHOCTI B CHCTEMI MEKTHHOBUX PEYOBHH, KPOXMa-
110, OinKiB . Buxigna cupoBuHa-ToMaTH - 6araTi riipoiibHUMKU KOMIIOHEHTAMHU, SIKi
MOXXYTb YCKJIQJHIOBATH TEXHOJIOTIYHHUHI MPOLIEC YBAPIOBAHHSA IIPY OTPUMAaHHI KOHIICH-
TPOBaHMUX TOMATHHX HPOAYKTIB: 10 2,9% NEKTHHOBUX PEYOBHH; BMICT KPOXMAIIO
Moxe focsiraté 6,4% B IepepaxyHKy Ha CyXy pEeUOBHHY .

Criz 3BepHYTH yBary, o IIpH TEIUIOBOMY BILIHBI (TPOTPiBaHHS TOMAaTHOI Ma-
CH - TIyJIBIIH B TiJiTpiBadi i BIUIMBOM BaKyyMy, BIIACHHH IpOIleC KOHIIEHTPYBaHHS B
BHIIAPHUX amapaTax) BMICT PO3YHMHHOTO NEKTUHY B TOMAaTHIH Maci-IynbIii 3011b11y-
€ThCsI 10 BiIHOLICHHIO IO BUX1THOTO, IO MOSICHIOETHCS TiAPOIi30M MPOTOMEKTHHY .
CyMapHa riipodinbHiCTh CHCTEMH B TPOLECi TIepepOoOIeHHs MyJIbIIH 301TbIIYETHCS HE
TUIBKH 32 PaxXyHOK TiZpoJIi3y, 301IbIIEHHS IIbOTO MTOKa3HHKA MOB'SI3aHO TAKOX 3 TEII-
JIOBOT KJISWCTEPH3ALiEI0 KPOXMAITIO 1 Koarysmieto OikiB . [Ipu BHpOOHUITBI KOHIIEH-
TPOBAHUX TOMATHHX MPOAYKTIB BEIHKHI BIUTUB HA 3MiHY PEOJOTIUHHX MOKa3HHUKIB
TOMAaTHHUX Mac Mae€ K AUCIEPCHICTh CUCTEMH, TaK i ii TiApodiIbHICTS .

BcTaHoBieHO, 110 31 301IBIICHHSAM MOJIEKYJIAPHOI MaCH MOJIEKYJI PO3YHHEHOT
PEYOBHHH, KiJIbKICTh 3B's13aHOT BOJIOTH 3pocTac . BinmnosigHo, moximMepH, M0 BXOSTh
10 CKJIaJly Xap4oBOr0 MPOAYKTY, MOB'SI3yI04YH BOMY, 301IBIIYIOTh B'SI3KICTh CUCTEMH .
IToBHOIO MipOIO II€ BITHOCHUTHCS SIK IO PO3YMHEHNX B PiAKiil (a3i TOMAaTHOI ITyJIbIN
O1yIKiB, TaK i moJicaxapuiB . BMiCT ocTaHHIX BiIHOCHO 301JIBIIYETHCS 3a PaXyHOK I1e-
pexoy MPOTONEKTHHY B PO3YMHHUI MEKTHH MPH TEIIOBOMY 00pobuieHi abo aii mek-
TONITHYHUX (PEPMEHTIB .

M'SIKOTh TOMATIB, y CKJIaJi AKUX BMICT KIITKOBMHH JI0 KiHIIS IIPOLIECy 103pi-
BaHHSI 301IBIIYETHCS, TAKOXK 37aTHA 3B'I3yBaTH BOLy . B pe3ynbraTi 3pocTaroua Kijlb-
KiCTb 3B's13aHOT BOJM 301TbIIYE B'SI3KICTH TOMAaTHOI MacH i He JO3BOJISIE CKOHIICHTPY-
BaTH 11 10 30% CyXHX PEYOBHH .

TlepepaxoBaHi BuIle (HaKTOPH y MPOIECi KOHICHTPYBaHHS MPU3BOAATH JI0:

- PI3KOT0 3MEHIIEHHS KOHBEKIIi{ Macy;, SIka yBapIOE€ThCS

- ocigaHHs rpy0OIUCIIEpPrOBaHUX JaCTHHOK Ha IOBEPXHI HArpiBy amapaTypH,

1110 BEZIe 10 YTBOPEHHS Harapy .
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JUiist BUBUCHHS BMICTY 3B'S13aHOT BOAM B TOMAaTHHX Macax BH3HAYAIH KiIbKICTh
CIHPTOHEPO3UNHHUX PEIOBHH B TOMATaX . SHAUSHHS TAKOTO MOKa3HHUKA KOPEJIOE 3i
3[aTHICTIO JAHOI CHCTEMH [0 BOJIOTa3B’si3yBaHH . Jl0 CIMPTOHEPO3UMHHIX PEIOBUH
BIIHOCSITh HE TiIbKK BJIACHE M'SIKOTh, a i 0Ca/PKyBaHi CIIUPTOM 3 piaKoi (a3u BUCO-
KOMOJICKYJISIPHI CIIOJIYKH: IIEIT0JI03Y, IEKTHHOBI PEYOBHHH, TIPOTETHH .

PesynpTaTi IOCHIHKEHb BMICT CIMPTOPO3YMHHUX PEYOBHH B TOMATax COPTIiB
MeXaHi30BaHOTO 30MpaHHs HaBeaeHi B Tabnui 2.13.

Ta6ms 2.13

CnuMpTOpO34YNHHI Pe4OBHHM TOMATIB COPTIB MeXaHi30BaHOro 300py

HaiimenyBanHs CxJlag CniupTOPO3UYMHHUX PEUOBUH,%
copTy 3aranbHui, % ckinag, % (10 MacH CIUPTOPO3YHMHHHUX PEYOBHH)
10 MacH TOMAaTiB npotein ‘ MEeKTHHOBI PEYOBHHHU ‘ LEJF0JI03a
Copru siki BupounieHi y Kurai
Lichun i 1,49 20,1 22,6 27,8
Jinanfenhong 1,31 18,0 22,9 24,4
GrEHAL
Ruixingdabao 1,58 23,2 20,7 25,6
Tt K
CopTu sKi BupoueHi B YkpaiHi
Jlaroauuii 1,25 24,1 23,8 26,5
Daken 1,57 17.9 20,5 28,7
dropa 1,34 18,4 21,9 273

v CIIUPTOPO3YMHHHUX pEYOBHHAX BHU3HAYAJIN MAaCOBY YaCTKy ACIAKUX CKJIan0-
BUX KOMHOHeHTiB, BILTMB SIKUX Ha B'I3KICTh CHCTEMHU € 0COOJIMBO 3HaAYyIIUM — LEJII0-

JI03H, 230TOBMICHHX 1 IEKTHHOBHX PEYOBHH .

PesynbTaT 10CHiDKEHb ITOKa3allH, 110 JUI COPTIB TOMATiB MEXaHi30BaHOTO
300py BMicT npoteiny Bapitoe Big 15,8 no 24,1% no 3arajibHOI MacH MMPTOHEPO3UUH-
HOI'O 3QJIUIIKY, MEKTHHOBI PEYOBHMHH 3HAXOIATHCS MPHOIM3HO HA OJHOMY piBHI-
20,5...24,3 %. IctoTHe 3Ha4YeHHS y (hopMyBaHHI TiIPOIIEHOCTI CHCTEMH Ipa€ Helo-
71032, BUXOJSYH 3 11 CTPYKTYPHHX XapaKTEPUCTHK — PUXIICTh, BOJIOKHUCTICT, 1 Kijlb-
KocTi — Bix 22,7 no 28,7% B 3araibpHiil Maci CIUPTOPOYMHHOTO 3aIUIIKY TOMATIB .

BcranoBneHo, 10 CIIOCTEPIraeThesl CyBOpa KOPEISIis MK BMICTOM CIHp-
TOHEPO3YMHHHUX PEUOBHH B TOMATax i B'I3KICTIO OJIep>KyBaHOTO 3 HUX COKy . Ha minc-

TaBi aHANI3y XIMIYHOTO CKJIaAy TOMATIiB - COPTU MEXaHI30BaHOTO 300Dy BiApPI3HAIOTH-
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Cs1 BEIMKUM BMICTOM KIIITKOBHHH, JTITHIHY, TPOTONEKTUHY, IIEHTO3aHOB, 110 3abe3re-
YyHOTh BUCOKY BOJIOTIOTJIHOIIOBAIBHY 3aTHICTh M'SIKOTI, 110 Y3rOJUKYETHCS 3 PE3YIib-
TaTaMH BUBUCHHS CIIMPTOHEPO3YNHHUX PEUOBHUH TOMATIB .
J151s BUBUEHHS BIUTMBY BMICTY KOMIIOHEHTIB M'SIKOTI Ha PEOJIOT1UHI BIACTHBO-
CTi TOMATHOI MacH JIOCIIPKYBAIH 3MiHY BiIHOCHOT B'S3KOCTI B XO/[i TEXHOJIOTIYHOTO
UKy BUPOOHHUIITBA KOHIIEHTPOBAHMX TOMATHUX MPOLYKTIB . Pe3ynbraru JOCITiKEeH-
Hsl [IpeICTaBieHi y Tabnuui 2.14.
Tabmuus 2.14

B’s3kicTh TOMATHMX NPOAYKTIB

KoHIeHTpalist TOMaTHUX MPOAYKTIB, BijgHOCHA B’A3KiCTb, 32 TEMIIEPATypPOIO

% CYXHX PEUOBHH 20C 80°C
TowmarHa Maca - IyJiblla MiCJIsA IPOTHPAIbHOL 1,1 1,03
MaIvau , 5%

Tomartne mope, 12% 2.5 1,57
Tomartne mope, 14% 11,0 6,5

Tomarne mope, 19,3% 28,0 14,5
Tomarthe mope, 24,7% 145 58,7
Tomarne mope, 29,6% 423 148,5

Temmu 361bILICHHS B'SI3KOCTI TOMATHUX MAc, SIKi yBapIOIOTHCS 3HAXOMSTHCS B
MpsIMiil 3a7IeKHOCTI BiJl BMICTY B HUX PO3YMHHHX CYXHX PEUOBHH . Y Mipy MiBHILCH-
HS KOHIICHTPAIIi] CyXHUX PEYOBUH 301IBIIYETHCS B'I3KICTh 1 3MEHITYETHCSI KOHBEKIIis B
CHCTEMI, 110 MOSCHIOETHCS 3POCTAI0YHUM OIIOPOM CEPEAOBHUILA 10 BiIHOIIEHHIO JI0 He-
pecyBaHHI IpY KOHBEKLii yacTHHOK . Tak, BiJHOCHA B'I3KiCTh TOMaTHOI acTu 3 29,6%
CYXHX PEUOBHH MIEPEBHUIILYE B'SI3KiCTh TOMATHOT MacH - myJibiu B 384,5 pasu .

Sk mokasanu oTpUMaHi AaHi AOCIHIIKEHHsI, CBi{4aTh, 1[0 BiTHOCHA B'SI3KiCTh
TOMATHOI MacH - IyJIbIU IIPU YBAaPIOBaHHI 0COOJIMBO Pi3KO 3pOCTAE MPH JOCATHEHHI
KOHILIEHTPALii CyXuX pe4oBHH 0113bK0 20%, 110 MOSICHIOETHCS JOCSATHEHHSIM CUCTe-
MO0 KPUTHYHOT KOHLIEHTpALi{, KOJIM MPAKTHYHO BCS 3aJIMIINIIACS BOJIOTA 3HAXOUTh-

Csl B 3B'13aHOMY CTaHi .
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JucnepcHuii ckyIaJx TOMATHOI MacH,
SIK OCHOBHHIi (paKkTOp BIUIMBY HA IIBHIKOCTi KOHIEHTPYBAHHSI

TexHoOriYHMH NpoLIeC MPOTUPAHHS TOMATIB, IIPU (opMyBaHHI TOMATHOI Ma-
CU-TYJIbIIU 3aCHOBAHHH Ha 3MiHI pO3MIpiB YaCTUHOK M'SIKOTI TOMATiB . JlucnepcHuii
CKJIaJl TOMATiB BIUIMBA€E HA PEOJIOTIYHI BIaCTUBOCTI TOMaTHOI MacH, 1110, B CBOIO Yep-
ry, 0OyMOBIIIO€ SKICTh KOHIIEHTPOBAaHUX TOMATHHUX HPOIYKTIB .

Hamu Oyno BUBYEHO BIUIMB AUCIEPCHOTO CKJIaJy TOMAaTHOI Macu-IyJbIH Y
3aJIeKHOCTI BiJl crioco0y ii OTpUMAaHHSI, a TAKOXK BIUIUB CTYIMEHs JUCIEPCHOCTI HePO3-
YHUHHHUX CyXUX PEYOBHH TOMATIB Ha 11 peosoriuni BiractuBocTi . OpakuiiHuit ckinan
HEPO3YMHHUX CYXUX PEYOBHH BH3HAYAIIM 32 METOOM, 3alIPOIIOHOBAHUM JbSIKOHOBOL
A K ., skuii BapiloBaB B 3aJI€XKHOCTI BiJ] pe)KUMY POOOTH NPOTUPATBHOTO arperary .
PesynbraTtu mocmipKkeHHs npeacTaBieHi y Tadbmui 2.15.

Tabmuus 2.15

BnimB cTyneHsi JUCIIEPCHOCTI HA B'SA3KiCTh TOMAaTHOI MacH-yJIbLITH
Yy y:

OpakniifiHuil cki1ag HEPO3UHHHHUX PEYOBUH
Tiamerp YACTHHKH M'AKOTi, % 0 MACH HEPO3UYHHHUX PEUOBHH BinnocHa
OTBOpiB, MM 15- 150 Mxm 150-300 >300 MKM B'SI3KICTH
MKM
1,5 93,6 2,7 3,7 1,059
0,75 96,9 1,2 1,9 1,055
0,5 97,7 1,5 1,2 1,056
1,5u04 98,4 0,9 0,6 1,061

Sk mokazanu JOCHTiUKEeHHS, Y Mipy 301IbIIEHHS TOHKOAUCIIEPCHOT (Bpakiii B
TOMATHi# Maci - MyJIbIli BiTHOCHA B'I3KICTh CUCTEMH 3POCTAE HE3HAYHO .

IIpu monpiGHEHHI TOMAaTHOT MacH Ha CUTax 3 JiaMeTpoM OTBOpiB Bix 1,5 mo 0,5
MM TIOKa3HHK BiJTHOCHOI B'3K0CTi 30inbmryeThes uie B 1,002 pasu . Oxe, aucnepe-
HUH CKJIa7 TOMaTHOI MacH - ITyJIBIIH Ha IIOYAaTKOBUX €Talax TeXHOJIOTITHOTO IPOLeCy
3HAYHOTO BIUTUBY Ha ii peoJIOriuHi TapaMeTpyu He BIUIUBAE .

ITpu Ginbir TOHKOMY NMOJPIOHEHH] TOMATIB, CTYIiIHb PYHHYBaHHS KIIITHH POC-
JUHHOT TKaHWHHU 3pOCTAE, IO, SK BiJOMO, IIPU3BOANUTH A0 30UIBIICHHS MaKCUMaJIb-

HOTO BUILTEHHIO COKY . Hamu Oyra mpoBesieHa cepist eKCliepIMEeHTANBHUX JOCIiKEHb
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BIUTMBY CIIOCO0Y TornepeHb0i 00poOKH TOMAaTHOT MacH Ha IIBU/KICTh BUIIApOBYBAaHHS
BOJIOTY [IPH KOHLICHTPYBaHHI .

Jln1s BUBUCHHS CIIOCOOY MiJrOTOBKM TOMATHOI MacH - MyJIbIH 10 KOHLEHTPY-
BaHHs OyB po3po0ieHuit i BUrorosieHuit creny . O01aaHaHHA CTEHIY BUKOHY€E HACTY-
ITHI TeXHOJOTi4yHi onepauii: ITinirpiB Hinux ToMariB, MOAPiOGHEHHs TOMATIB, TOJLT TO-
MaTHOI MacH Ha (pakuii, KOHIEHTPYBaHHS PiIKoi Gasu .

Cxema po0OOTH 008 JHAHHS CTEHIy OPTaHi30BaHa HACTYITHHUM YHHOM: B POOO-
4y KaMepy IOJaroTh TOMaTH i napy . KOHTpoJib THCKY Map i TeMIrepaTypH OIpOIyKTY
3IiACHIOIOTE 32 JOIIOMOIOI0 MaHOMETpPa, aBTOMATHYHOTO IIOTCHIIOMETPY 3 TepMOIa-
poIo B sIKOCTI aT4uka . KOHCTPYKIIist MPOTHPAJILHOTO arperary A03BOJISAE PO3IIUTHTH
MpOTEPTy TOMATHY Macy Ha ABi ¢pakuii . Kinbiie, BcTaHOBIeHe Ha OpOHi cHTOBOrO Oa-
pabaHa, po3aiisie iforo podouy JOBXKHUHY Ha J[BI YaCTHHU . [3 30BHINTHBOTO OOKY pO3Ii-
JIOBE KiJblie Ma€ T'YMOBY HPOKJIAJIKY, sKa IIpIKaTa 10 BHYTPILIHBOI OBEPXHI 3aXHC-
HOro KoXxyxa . @pakuii TOMaTHOI MacH BUXO/ATH 10 OKPEMHX NaTpyOKiB B 30ipHi €M-
HOCTI, BCTAaHOBJIEHI miJ pabo4nii YaCTUHOIO MalInHy . Pi3He CriBBIAHOMICHHS MiX 00-
csiraMu OJIepXKyBaHUX (PpaKilii JOCITraroTh NEPEMIlIeHHIM KiJblisl Ha OPOHI CHTOBOTO
Gapabana . CTeH1 OCHaILeHHH 00JIaTHaHHAM I PO3BapIOBaHHS, 110 J03BOJISIE IPOBO-
JUTH OE3KOHTaKTHUH HarpiB MoApiOHEHNX TOMATIB, B IKOMY B SIKOCTI TEIUIOHOCISI BHU-
KOPHCTOBYEThCSI HACHYCHA TTapa . TPUBATICTh BUTPHUMYBAHHS TOMATIB Y pa3BaproBate-
JIe PeryJIroTh BapiaTOPOM LIBUAKOCTI pyXy IIHEKa .

Bumapna xamepa obnagHaHa TepMOTIApPOI0, MPUCTPOEM TS BinOopy mpod i
Mimankoro . Po3piukeHHs B BUIIapHOT KaMepi, CTYIiHb SKOi PEryNOITh B 3aJISKHOCTI
BiJl KOHIIHTpaLii MPOAYKTY i 331aHOT TEMIIEpaTypH KOHIIEHTPYBaHHSI, JOCATAal0Th 32
JIOTIOMOT'0I0 BaKyyM-Hacoca .

[MigroroBneHi 3pa3ky TOMaTHOT MacH - IyJIbIH PI3HOTO CTYIEHs MOAPIOHEHHS
MiJI1aBajy BUIIAPOBYBAHHIO B OJJHAKOBUX YMOBAX . 3 MEPiOAUYHICTIO B 15 XBHIUH 31
3pa3KiB BiiOMpany MpoOu [Jisl BU3HAYCHHS BMICTY B HUX PO3UMHHUX CYXUX PEUOBHUH .

OrpuMaHi eKCHepHMMEHTaNbHI JaHi 3 BUBYCHHS ILIBUJIKOCTI BUIIapOBYBAHHS
BOJIOTY 3 TOMaTHOI MacH - IyJIbIIU Pi3HOTO CTYIEHs JUCIEPCHOCTI IPUBE/ICH] Y Ta0-

Jmmi 2.16.
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Tabmuis 2.16

BnauB cTyneHsi ANCHEPCHOCTI TOMATHOI MacH-NYJbNH HAa MBHAKICTH
BHIAPIOBAaHHSA 3 Hei BoJoOrn

Kinbkicts JiameTp oTBOpiB CHT 200 BeNH- BwmicT cyxux pedoBuH 3a pedpakTromMeTpom
OpoTHpaHb | YMHA 3a30DY B KOJOiAHOMY MIHHI MicJisi BUMApPIOBAaHHS, MPOTATOM XBHIIUH
30 ] 45 [ 60 | 75
Onut 1 moyaTkoBHii BMicT cyXux pe4yoBuH B Tomarax 5,8 %
1 1,5 7,2 8,0 12,8 21,4
2 1,5u 0,75 7,2 8,6 13,6 23,6
2 1,0u 0,5 8,2 10,2 16,2 272
OnuT 2 NOYaTKOBHUil BMicT CyXHuX pe4yoBHH B TomMartax 6,7 %
2 1,5u0,75 8,8 11,0 13,8 17,2
3 1,5; 0,75 u 0,75 8,8 11,2 14,4 18,8
4 1,5;0,75;0,75u 0,75 8,8 12,0 14,8 20,2
3 1,5;0,75u 0,5 9,0 12,5 20,0 31,0

VY KkoxHIl cepii T0CHiAiB OAHY 1 Ty JK MapTil0 TOMATHOI MacH - ITyJIBIIN IPOITY-
CKaJIM Yepe3 MPOTHPaJIbHY MAIMHY 3 PI3HUMH JliaMeTpaMH OTBOPIB cUT abo uepes Ko-
JOTIHUIA MIIMH . Y JesKHX BapiaHTaX 3aCTOCOBYBAIH JBOX -, TPhOX YOTHPHPA30BE MPO-
THPAHHS .

Sk mokasaB opuT 1, mpy noapiOHEHHI TOMaTHOI MacH - ITyJIBIIH Ha CUTAax 3 [i-
amMeTpoM OTBOPiB 10 1,5 MM, BMIiCT CyXHX PEYOBHH IPH YBaplOBaHHI NpoTsArom 75
XBHJIMH CTaHOBUTH 21,4 %. 3pa3ku Tiei x maprii TOMaTHOT MacH - IyJIbIIN 3 IHIIUM
JUCTIEPCHUM CKIIA[IOM HEPO3YMHHOI (PPaKIlii, ki OTPUMYBAIH IPOTUPAHHIM Ha CHTaX
3 niameTpoMm oTBOpiB 10 0,5 MM, 3a TOH ke MPOMIXKOK 4acy KOHIIEHTPYBaHHS MiCTHIN
CYXHX pedoBHH Ha 5,8% OurbIe .

V omuTi 2, e MOYAaTKOBUN BMICT CyXHUX PEYOBHH B TOMATHIN Maci - MyJsbIi
OyJ10 BHIlE, MOKA3HUKH LIBUIKOCTI KOHIIEHTPYBAaHHS TOMaTHOI Macu BHILE . AHAJIOTi-
YHI YMOBH TPOBE/ICHHS AOCIIKCHb ITOKa3alH 3pOCTaHHS CYXHX PEYOBHUH 3a TOI kKe
mpoMixok Jacy Ha 13,8%.

HasBHicTb 4iTKOT 3aJI€XXHOCTI 3pOCTaHHs IIBUKOCTI BUIIAPOBYBAaHHS BOJIOTH 3
TOMAaTHOT MacH - MyJbIH pH 30UIbIICHHI BMIiCTy ApiOHOMUCTIEpCHOI (pakiii B ii
CKJIaJIi TAKOXK OYEBUAHE . Y OMUTI 2 Oy 3aCTOCOBaHi ABOX-, TPHOX - 1 YOTHPHUPA30BE
NPOTHPAHHS, IIPU LLOMY IIPU OJHAKOBHUX JliaMeTpax JABOPa30BE MPOTHPAHHS 103BOJISE
30UIBIIMTH BMICT CyXMX PEYOBHH 32 OJIHAKOBHUII IIepio]] 4acy BUIAPIOBAHHS BOJIOTU Ha

1,6 %, A Tpupaszose-Ha 3 % .
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IpakTHyHe 3HaYCHHS POBEACHUX AOCIIKCHB MOJSTae B 3HIKEHH] 4acy Te-
IUIOBOTO 0OPOOIICHHS TOMAaTHOI MAacH — ITyJIBIH i, IK HACTIJOK, 3HHKESHHS CHEProBHU-
TpaT, TPUBAJIOCTI TEXHOJIOTIYHOTO IUKILY, BTPAT 0i0JOT1YHO aKTHBHHUX TEPMOJIA0iIb-

HUX KOMITOHCHTIB CUPOBHHHU .

JocainxeHHs peosIoriYyHMX XapaKTepPUCTHK TOMATHOI MaCH-ITyJIbLIIH
3 pi3HHM BMicTOM TBepaoi (ppaxuii

TomarHa Maca - IyJbIa € CKIATHOI0 (i3UKO-XIMIYHOIO CHCTEMOIO, sIKa Mpe-
CTaBJICHA PiKOIO (ppaKxifi€ro 3 CycreHI0BaHol B Hill TBEPIOI0 He-pO3UMHHOI (a3olo .
Sk OGyJ10 HaBeJeHO BHIIE, 3Ba)KEHI YACTUHKH IIPE/ICTaBIICHI PEUOBHHAMU, SIKi € 32 CBO-
€10 XIMIYHOIO CTPYKTYPOIO TiApodiTbHIMHY 3’ €THAHHSIMH .

JociipkeHHsT XIMIYHOTO CKJIaJy TOMATiB, pe3yJIbTaTH HpEJCTaBJIeHI BHUILE,
MOKAa3aJi 3HaYHUI BMICT MOJIIMEPIB, 110 BOJOIIIOTH BOJIOT0-B’SI3y40I0 3aTHICTIO: T'e-
MILETTFONIO3H, TIeTIOTI03H, JIITHIHY, TEKTHHOBUX PEUYOBUH, OLIKIB .

HasiBHICTD KIIITKOBHHH OOYMOBJIOE PHUXIICTh I B CYKYHHOCTI 3 MpOTOIe-
KTUHOM, [IEHTO3aHaMH 1 O1JIKOBUMH CITOJyKaMH — BUCOKY BOJONOTIHOIIOBANBHY 3/a-
THICTh M'IKOTI TOMATIB .

JocmimkeHHs, K1 HaBeACHI BUINE, TOKA3aJH, IO MOMEPEIHS MirOTOBKa TO-
MaTHOI MacH - ITyJIbIIN TIepe]] KOHIEHTPYBAHHAM, 10 00yMOBIIIOE 301IBIICHHS KiTbKi-
CHOTO BMICTy B Hill apiOHoaucnepcHOl ¢pakiii, K03BoJsS€ 30UIBIINTH IIBUAKICTH
[POLIECY KOHIIEHTPYBAHHS, IPOTE HE 1€ MOXKJIMBOCTI 3MEHIIHUTH B'SI3KiCTh TOMATHOT
Macu . JTanuii hakT MociyKuB IiCTABOIO Ul BUBYCHHS BIUIUBY KiIbKOCTI HEpO34H-
HEHUX YaCTHHOK M'SIKOTI, SIK JIOMiHy1040r0 (hakTopy GOpMyBaHHs B'SI3KOCTi CUCTEMH,
Ha PEOJIOTiuHI BIACTUBOCTI TOMATHOT ITyJIBIIN .

HactynHuMm etarnoM eKCIepUMEHTaIbHHUX AOCITIIPKEHb OYJI0 BUBYEHHS BiJHOC-
HO{ B'SI3KOCT1 TOMAaTHOI MacH 3 pi3HUM BMICTOM CYCHECHIOBAaHHX YaCTHHOK M'SKOTI .
O6'exTOM BUBYEHHS OyJIM TOMaTHI MPOAYKTH Y HOYAaTKOBOMY CTaHi, 3 YaCTKOBHM, a
TaKOX MIOBHUM BiJUIIJIEHHSAM TBEPOI 3BakeHOT (ha3u (M'SIKOTI) BiJ| IIA3MHU IIPU Pi3HUX

TeMIIepaTypax .
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B'si3kicTh TOMaTHOT MacH, 3 sikoi BuaaieHa TBepaa ¢asa (M'IKOTb), npu 30111b-
IICHHI BMICTY PO3YMHHUX CyXHX pedoBuH 3 6 10 30 % 3pocrae B 6,19 pasiB 3a TeM-
nieparyporo 20°C i e B 2,2 pasu 3a Temmepatypoio 75C .

KoHI1eHTpyBaHHS TOMaTHOI MacH - IyJIbIIN 3BUYAIHOTO (paKLifHOTO CKIIaLy
JI0 BMICTy MacoBoi 4acTKu cyxux pedoBuH 30 % CympoBOJKYETHCS 301TBIICHHIM
BiTHOCHOT B's13k0CTi B 384,55 1 139,03 pasu BignmoBigHo . HaBiTh 9acTKOBE BiImiICHHS
3Ba)KEHHUX 4acTUHOK M'sKk0Ti (10% 10 Macu mynblK) HO3BOJISE 3MEHIINUTH B'S3KICTh
cucremu Ha 88,23% 3a Temmeparyporo 20°C i na 87,15% 3a remmnepatyporo 75°C .

OTpumMaHi pe3yIbTaTH JO3BOJISIOTH 3pOOUTH BUCHOBOK, IO CaMe HASIBHICTh
3BaKEHHX YAaCTHHOK M'SKOTI MPU3BOAMTH J0 YCKJIaJHEHHS IPOLECY OTPUMaHHS KOH-
LIEHTPOBAHUX TOMATHHUX MPOJAYKTIB y BUPOOHHUYMX YMOBaX . BifmoBigHo, BingineHHs
TBepaol Ga3u TOMATHOT MacH - MyJIbIK 3 MOJANBIIUM KOHICHTPYBaHHIM PiJKOi yac-
THHH (TTa3MH) MOJKE J03BOJIUTH YHUKHYTH OCIIaHHS rpy0OIUCIIeproBaHUX YaCTHHOK
HA TTOBEPXHIi amapaTypH i B 3HAUHIM Mipi MOJINIIATH 3/[aTHICTh yBapIOBAHHS CHCTCMH
JI0 KOHBEKIIi1 3aBASIKH 3HIKSHHIO BIIHOCHOI B'SI3KOCTI CHCTEMH KOHLIEHTPOBAHHUX TO-
MaTHHX HPOAYKTiB Y BUPOOHMYMX yMOBaX .

OTxe, BIIAIICHAS TBEPAOI a3y TOMATHOI MyJIBIN 3 TOCHTiTYIOYHM KOHIIEHT-
PYBaHHSM DiKOi YaCTHHU (TUTa3MH) MOJKE JJO3BOJIUTH YHHKHYTH OCiTaHHS TpyOoaunc-
NIeproBaHUX YaCTHHOK Ha IMIOBEPXHI armapaTypH i B 3HAUHIH Miporo MOJINIINTH 314aT-
HICTh YBaprOBaHHs CHCTEMH J0 KOHBEKIIii 3aB/ISIKUA 3HUKCHHS BiJIHOCHOI B'I3KOCTI CH-
CTEMU .

Hamu 6yno BUBUEHO moniepeHe BiUTiJIEHHS CyCIIeHJOBaHUX YaCTHHOY TOMAT-
HO{ MacH - ITyJIbIH BiJl pifkoi ¢a3u sk GakTop 3HWKEHHS B'I3KOCTI cucteMu . J{is
I[OTO TPOBOANIH (HA30BHI MO 3 TOJAIBIINM OKPEMUM KOHIIEHTPYBaHHSAM PiJIKOi
YaCTHHU (TUIa3MH).

Pinka ¢asa miciist BiggiIeHHs 3BaKEHUX YaCTHHOK MOXKe OyTH CKOHIIEHTPOBa-
Ha 10 BMICTY B Hill cyxux pe4oBuH 80%, IpH LIbOMY B'SI3KIiCTb TAKOT'O KOHLIEHTPATy
OyJie JuIe TPOXHU NEPEBUILYBATH B'A3KiCTh 3BMYaitHOr0 20 %-HOr0 TOMaTHOTO ITIOPE .
Topanpie 3MinryBaHHS KOHIIGHTPOBAHOI IIJIa3MH 3 BiJIOKPEMJIEHOIO CIIOYATKY M'SIKOT-

TIO MOXE CTaTH CIIOCOOOM OTpUMaHHS KOHIEHTPOBAHUX TOMAaTHUX l'IpOI[yKTiB .
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II1. TEXHOJIOT'Ti BAPOBHHUIITBA
KOHLEHTPOBAHUX TOMATHUX IIPOYKTIB
CIHOCOBOM ®PAKIIIOHYBAHHS TOMATHOI MACH-ITY.JIBITA

MakcumanbHe 30epekeHHs HaTypalbHHX BJIACTHBOCTEH, 0i070Ti4HO-
aKTHBHHMX PEUYOBUH TOMATIB IIPH BUPOOHHUITBI KOHLIEHTPOBAHMX TOMATHHUX IIPOIYKTIB,
€ OCHOBHHM 3aBJIaHHsIM . Pe3yJIbTaTu MoIepe/HiX PeooriqHIX JOCIiIKEeHb 0Ka3ay,
110 JUIsl BUPIIIEHHS OCTAaBIEHOTO 3aBAaHHsI He0OXiTHO po3poOuTH crocid ¢paxiio-
HyBaHHS TOMATiB, MapaMeTPU KOHIICHTPYBaHHs PiaKkol ¢a3u, CriBBiAHOIICHHS 3'€11-

HaHHA 11 3 M'KOTTIO 1 p&XXUMHI TapaMeTpH 30epeKEeHHs] OTPUMAHOTO HPOAYKTY .

BB criocodiB nonepeaHsoi 06podku TOMATIB
Ha npouec ppakuionyBaHHs

g peamizanii 3anporoHOBaHOI TEXHOJOTIYHOT CXEMH MTPOBOIIIUCS JOCIi-
JOKEHHS 3 BUBYEHHS BIUTUBY HOIIEPETHHOTO0 00p0OIeHHS TOMATIB Ha TEXHOJIOTIUHI Xa-
PAKTEPUCTHKH IPOTEPTOI TOMATHOT MacH .

JlocmipKeHHS 3 HiIATOTOBKY TOMAaTHOI Macu OyJu CIpsIMOBaHI Ha OTPUMAaHHS
MYJBIH 31 3HHKEHUM BMICTOM HEPO3UYMHHHUX CYXHX PEYOBHH 3 BUKOPHUCTAHHIM 00J1a-
JHAaHHS €KCIIEPUMEHTAILHOTO CTEH/LY, a TAKOXK TPaAULIHHOTro 00JIaIHAHHS 3aCTOCO-
BYBaHOTO Ha MiANPHUEMCTBAX Xap4oBOi MPOMHUCIOBOCTI, HIIIXOM 3MIHH PEKHMHHUX
rapaMeTpiB 0OpOOKH TOMATIB .

Byno pocnimxeno 4otupu criocodu o0poOku TomartiB . B sikocTi KOHTpOIIIO 3a-
CTOCOBYBAJIM TPaAULiiHUH cr10ci0, HABEACHUH Y TEXHOJIOTIUHIN IHCTPYKIii 3 BUPOO-
HULITBA KOHLIEHTPOBAaHMX TOMATHUX MPOAYKTIB (cnocio 1).

Cnocio 1 — xoumposne. 1111 TOMaTH MEXaHI30BaHOTO 30MPaHHS MUJIH, 1HCIICK-
TyBaJd, MOTIM MMOAPIOHIOBANH 1 BIAUISIIM HACIHHS, 3/iiICHIOBAIIN Tpy0e IPOTUPAHHS
(miametp oTBOpiB cuT 5 MM). [IpoTepTy Macy HanpaBIIUIH Ha IPOLIEC PO3BAPIOBAHS 3a
temrepor 75 = 5°C, notim nmopiOHIOBaIK HA MPOTHPAJIBHUX MalIMHAX (IiaMeTp
otBopiB cur 3,0; 1,5; 0,4 Mm), micyist IPOBOJHMIN KOHIIEHTPYBAHHS .

Cnocio 2. 11ini ToMaT!# MeXaHi30BaHOTO 30MpaHHS MIUIH, IHCIIEKTYBaJH, 00-

POOIISUTH aporo A0 AOCATHEHHS B LEHTPI mozxa temnepatypu 75 + 1°C |, Bigokpem-
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JIIOBAJIM HACIHHSA 1 WIKiPKY, MOTIM MPOTHUPAJIH, IPOTHPAHHS 3IHCHIOBAIN Ha IPOTHPA-
JHHUX MaluHaX, (J1iameTp otBopiB cutl,8 i 0,4 Mm).

Cnocio 3. MUTTs, COpTYBaHHs, OJIAaHIITYBaHHS 1 BiJUIIICHHS IIKIPKHA MTPOBOIU-
au aHanoriuHo Crnoco0y 2, IpoTHpaHHS 3iHCHIOBAIH Ha IPOTHPAIPHUX MaIlIWHAX,
(miameTp otBOpy cut 3,0 i 1,5 MM) i moginsii Ha ABi ppakmii: pigka ¢ppaxiis (Cik -
ia3ma) i rycTy macy (Iiciis BiJIICHHS COKY).

Cnocié 4. 1{ini ToMaTn MeXaHi30BaHOTO 30MpaHHS MWJIH, IHCIIEKTYBaJH, 00-
POOIISIIN TTapOoto M0 MOCATHEHHS B IIEHTPi wioaa Temmeparypu 85 + 3°C, pinky macy
(cix) BiZOKpeMIIIOBaIM Ha cTikaue , TBepay a3y -M'SKOTh MPOTHPAIH Ha MPOTUPAIIb-
HUX MalllMHax MOCIiJOBHO (AiameTp oTBOpiB cut 5,0; 3,5; 1,8; 1,5 mm), nami ¢iHimry-
Banu (giametp 0,4 Mm).

Cnocio 5. 1{ini Tomatn MeXaHi30BaHOTO 30MpaHHS MWJIH, THCTICKTYBAJIH, MOJI-
piOHIOBaNM Ha MIMATOYKH Bix 25 10 30 MM, po3BaproBaiu 3a Temieparyporo 85+3°C,
BiJOKpEMITIOBAJIM HACiHHS 1 MIKIpKY Ha 00N HAHHI IS BiIIIJICHHS HACIHHS, TOTIM
MIPOTHPAIH HAa IPOTUPAIBHOI MamyHi (giamMeTp oTBopiB cut 1,51 0,5 Mm).

XapakTepHCTHKa TOMAaTHOI MacH B 3aJIeKHOCTI BiJ] CIOCOOY OTpHMAaHHS IIpe/I-

craBJieHa B Tabaui 3.1.

Tabmums 3.1
XapakTepucTHKAa TOMATHOI MacH B 3aJIe3KHOCTI BiJ crioco0y OTpUMAaHHSA
Cnocid orpumMaHus
IMoxa3Huk Nel Ne Ne 3 Ne 4 s
Konm- 2 | masma | TYCTA | ppagma | TYCTA | T
pors Mmaca Mmaca
Macosa yacTka PO3YNHHUX
cyxux peuosun P % 5,4 5,4 5,4 54 5,4 5,5 5,4
Macosa noas m’sakoti, % 18,0 16,7 11,9 20,8 6,2 439 | 164
Macosa 7051 HEpO3UMHHUX
cyxux peuous HP % 0,79 0,73 0,64 0,86 0,7 14 | 0,75
Macosa jpons Bitaminny C % X
10 12,4 14,7 13,1 12,8 14,5 124 | 14,5
pH 4,21 4,3 4,27 4,29 4,27 429 | 423
Konip 3a Tomakonopom 26,0 27,0 34,0 304 30,0 42,0 | 29,0
CnisBignomenus P/ HP 6,8 7.4 8.4 6,2 7,7 4,0 7,2
K i b i
OHCHUCTECHIIIA 3a bOCTBIKOM ) _ ) ) 15’6 4’5 )
cm/30¢
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AHanizyrouu pe3ysbTaTH JIOCIIiKEHb MOKHA 3pOOUTH BUCHOBOK, 110 KPAIIUM
3a TIOKa3HUKaMH, BAXIMBUMH JUTSI BULTIJICHHS PigKol a3y 3 TOMATIB 0 KOHIIEHTPY-
BaHHs, € Maca, oTpuMaHa 3a Cnocio 4.

Jani Oynu npoBesieHi JOCIIPKESHHS 110 BCTAHOBJICHHIO ONTHMAJIbHUX MapamMe-
TPIiB peXXUMY TEIUIOBOI0 0OpOOJICHHS TOMATIB, 3 METOIO MiIBUIICHHS BUXOIY PiAKOT
(hpaxii .

JInist MakCUMAabHOTO BiJIUIEHHS PigKol (pakilii BAKOPUCTOBYBAIH CHOCIO Ha-
rpiBy, KKl 3a0e3medyBaB OU MOBHUIA [UTa3MOJTi3 KIITHH 1 IHAKTHBAIIIO TIEKTOIITHY-
HUX ()ePMEHTIB .

[MigroroBky ToMatiB nepen GpakimioHyBaHHIM (MUTTS, COPTYBaHHS, IHCIICK-
{0, y[IIOBE OIOJICKyBaHHsI) MPOBOIIIIH 32 TPAAULIIHHOIO TEXHOJIOTIEIO .

[MigroToBieHi Wi TOMaTH MigAaBaIK TEPMiYHOMY 0OPOOICHHIO HIIIXOM OJia-
HILYBaHHS [1apoIo, P [[bOMY KOHTPOJIIOBAIN TEMIEPaTypy B LIEHTPI IUIOAY .

JocnimkeHHs] TPOBOAKIIM MPH JOCATHEHHI TEMIIEpaTypH B LIEHTPI [UI0/1a Bij
75°C 1o 95°C 3 intepBaiiom B 5°C i TpuBaiicTio crikaHHs piakoi ¢pakuii Bix 5 o 20
XBHJIVH . Pe3ynbpTaTst JOCIIPKEeHb HaBeieHi y Tabmiti 3.2.

Tabaunsg 3.2

3aieskHICTh KIJILKOCTI BiToKpeMJIeHol piakoi ¢ppaxuii
BiJl TeMnepaTypH i TpMBaJIOCTi ponecy

Temmneparypa, ‘C TpusanicTb, XBHIHH KinekicTe pignoi ¢ppaxuii, %
75 5 ot 40 no 47
75 10 ot 45 1o 53
75 15 ot 52 5o 63
75 20 ot 52 10 63
80 5 ot 42 no 49
80 10 or 45 5o 53
80 15 ot 53 no 64
80 20 ot 54 1o 65
85 5 ot 45 10 53
85 10 or 52 1o 64
85 15 ot 57 no 68
85 20 ot 57 no 68
90 5 ot 47 1o 55
90 10 ot 53 5o 63
90 15 ot 57 1o 68
90 20 ot 58 10 69
95 5 ot 47 1o 55
95 10 ot 53 10 63
95 15 or 57 510 68
95 20 ot 58 1o 69
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SIk cBim4aTh pe3yabTaTh JOCHTIKEHD (Tabmuist 3.2), BIIUICHHS PiIKoi ¢ppak-
i TPUIUHAETHCS MPAKTHYHO Yepe3 15 xBwimH . HalOLIb1 onTHMaIbHOK TeMIepa-
TYpOIO HarpiBy IUIOJa B HOTO TEHTPi ciij BBaxkatH Temieparypy 85°C . [lpu usomy
Bipainserbes Bin 57% no 68% pinkoi dpakuii . [Toganpliue migBUILEHHS TEMIIEPATypH
cripusie 301IbIICHHIO KiJIbKOCTI pifikoi Gpakuil Tinbku Big 1% 1o 2%.

Bigainensst pinkoi ¢hpakitii mpoBOIIIM CAMOIUIMBOM Ha cTekaue . [licist Bimmi-
JeHHA piakol pakiii GaHIIOBaHI TOMAaTH HANPABJISIMCS Ha BIAJIICHHS LIKIPKHU, Ha-
CIHHA Ta IHIINX BiAXOMIB . PemTy Macu TOMAaTiB IpOTHpAIN HA IPOTHPATBHUX MaIlH-
Hax 3 IilaMeTpoM OTBOPiB cHT -3 MM; Bix 1,5 mm o 1,8 mm i Bix 0,4 mm 110 0,5 MM .

BuBwanm aucnepcHuii ckitaz oTpEMaHOl TOMaTHOI MacH B 3aJIeXKHOCTI Bifl COp-
Ty TomaTiB . Lli naui HaBeneni y Tabmumii 3.3.

Ta6muus 3.3

3aseskHICTh IMCIEPCHOro CKJIaay TOMAaTHOI MacH Bix copry (n = 3, P>0,95)

MacoBa yacTka 4YaCTHH M’AKOTi, %
Copr TomariB po3Mip, MKM
15- 150MxMm \ 150-300MKM \ Ginbme Hix 300MKM
Coptu ski BupomeHi B Ykpaini
Jlariganit 953 2,3 24
Tocnogap 95,8 1,7 2,5
Pen Xanrep 95,5 2,5 1,8
Coprtu siki BupomeHi y Kurai
Lichunfij % 95,0 3,0 2,0
Jinanfenhongit #g #} 41 96,0 3,0 2,9
Ruixingdabao¥fi /£ K & 94.9 2,7 25

AHami3yl0uu pe3ynbTaT JOCTIIKEHb, SKi HaBeJeH] B Tabnuii 3.2, BCTAaHOB-
JICHO, 110 HAMOLIbIIA KiJIBKICTh YaCTHHOK po3MipoM 15- 150 MKkM BigMideHa B TOMAT-
Hill Maci, BUTOTOBIIEHIH 3 ToMaTiB «Jlarimuuit» - (95,9 %), «ocnonap» - (95,8 %),
inanfenhong3f FA T ZL — (96,0 %), Ruixingdabao¥ii &2 KE — (94,9 %). V Toii xe yac
B TOMAaTHIA Maci IMX COPTIB HalWOLIbIIAa KiBKICTh YACTHHOK pPO3MipoM Oinbime
300 mxM (2,7 - 3,0 %). TakuM 4YHHOM, COPTOBI OCOOJIMBOCTI TOMATIB BILUIMBAIOTH HA

KUIbKICHHH CKJIaJ] YaCTHHOK PI3HUX PO3MipiB B TOMATHOI Maci .
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®dizuko-ximMiuHi KocairkeHns ppakuiii TomaTis

Pinka ¢paxiiis TOMaTiB CKJIAJAA€ETHCS B OCHOBHOMY 3 PO3YMHHHX CYXHX Pedo-
BHUH (I[yKpH, KHCIIOTH, BITAMiHHU TOIIO), @ M'SIKOTh — II€ CTIHKH KJIITUH TOMATiB, Kl
CKJIaJIAI0ThCS 3 IPOTOINEKTHHY, LIEII0JI03H, reMilentonosu . [Ipu orpumaHHi nporep-
TOI0 TOMATHOI MacH 3a TPAAHULIHHOK TEXHOJOTIEIO MOAPiOHEeHI TOMATH MiJAI0Th Te-
pPMiYHOMY O0OpOOJICHHIO, B pe3yIbTaTi YOTO IiIBUIY€THCS B'I3KICTh IPOTEPTOi TOMa-
THOI CHCTEMH, TIPU3HAYEHOT ISl yBapIOBaHHA . [[pUUMHOIO TAKNX 3MiH € IEPETBOPEHHS
HEPO3YMHHOTO POTONEKTHHY B PO3UHHHY (opMy . Jlanuii GakTop MosSCHIOE IPUYUHI
BUHUKHEHHS CKJIQJHOILIB Y TEXHOJIOTYHOMY IIPOLIeCi KOHIIGHTPYBaHH TOMAaTHOT Ma-
cH . 3a IPOMOHOBAaHOK TEXHOJOTIEI MPOBOJMIN KOPOTKOYACHHUH IMPOrpiB TOMATIiB
TUIBKY JI0 PO3M'AKIICHHS M'SIKOTI €3 1epexo/y MpOTONEKTUHY B PO3YNHHUM IEKTHH .

XapakTeprcTuKa pifkoi (paxuii ToMaTiB i TOMaTHOI Macu HaBeeHi B Tabnmiix 3.4.13.5.

Tabnuns 3.4
®dizuko-ximMiyHi noxkasHukHu pinkoi ¢ppaxuii romaris (n=3, P>0,95)
CopTtu ToMarTiB
TTokazHuku Tarigank Tocronap Ji??vfcnlfong Lflun
R AR i &
MacoBa yacTKa pO3YMHHUX CyXHX pe4oBUH, % 55 54 6.1 5.8
MacoBa 4acTKa 3arajbHOro Hykpy, % 48 4.7 3.041 2.78
Macosa gactka Gppykrosn,% 1,2 1,1 1,0 1,0
MacoBa 4acTka riIoKo3u,% 1,6 1,5 1,2 14
MacoBa 4acTka TMTpoyé‘MHX KHCIIOT (y pO3paxyHKy Ha 045 041 0.6 0.53
JIMMOHHY KHCIIOTY), %
Macosa uactka sitaminny C, X + 10 =,% 18,2 22,0 37,8 20,9
pH 40 4,1 43 4,2
MacoBa yacTKka Hepo34MHHHMX cyxux pedosuH (HP), % 0,1 0,1 0,1 0,1
Ta6muns 3.5
Dizuko-xiMiuHi mokazHuku ToMmaTHoi Macu (n=3, P>0,95)
CopTu ToMaTiB
TToKa3HUKH Jlarigauii Tocnionap Jinanfenhong Lichun
ek AL [
MacoBa qacTka:
- M’sKOTi, % 58,2 56,7 69,3 66,9
- HEPO3YHHHHUX CYXHX PEYOBHH, % 1,78 1,74 2,05 1,99
- NEKTHHOBHUX PEYOBUH, % 0,26 0,28 0,25 0,28
- nem0no3u, % 0,60 0,76 0,48 0,43
- reminenwonosu, % 0,30 0,32 0,40 0,32
- PO3YHMHHHUX CyXUX pe4oBUH, % 5,6 55 5,9 5,4
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SIK BUITHO 3 pe3yJIbTaTiB JOCIIKEHb, sIKi peicTaBieHi B Tadbmumsax 3.3 - 3.5,
pizka ¢paxmist ToMaTiB MiCTHTH PO3YMHHI Y BOJI pEYOBHHH, a B TOMaTHIH Maci nepe-
Ba)KalOTh HEPO3YMHHI CyXi PEHOBHHH (TIEKTHHOBI PEUOBHHH, IIEITI0NI03a, TEMIIETI0T03a).

3MiCT OCHOBHOI'O KOMIIOHEHTA TOMAaTHOI MacH (M'SIKOTi) KOJIMBAETHCS B 3aj1e-
JKHOCTI BiJf copTy TomartiB Big 58,2% (copt Jlarigauii) no 69,3% (coprt Jinanfenhong

G an).

Po3podiieHHs1 ONTUMAJBLHHUX Pe:KMMIB TeNJIOBHX NpoueciB 00podJieHHs
po3ainenux ¢pakmiii Tomatis
Byna pocnigxkeHa B'A3KicTh TOMaTHOTO NMPOAYKTY, OTPUMAHOTO0 3 (pakiii To-
MaTiB . dpaxifis TOMaTiB HE MICTHJIA CYCIIEHAOBaHMX YaCTHHOK M'SKOTi NPH MPOBe-
JICHHI TIpoliecy KOHLEHTpYBaHH . [Ipoliec mpoBoIMiIH 3a MOCTIHHIUM KOHTPOJIEM Ma-
COBOT YaCTKM PO3YMHHHX CyXHX peuoBUH Bix 5% 1o 75% 3 intepsanom — 10 %. Pe-

3yJIbTaTH HaBezeHi y Tabmumi 3.6.

Tabmums 3.6
B'si3kicTh TOMaTHOTO NPOAYKTY, OTPUMAHOTO 3 piakoi ¢ppakuii TomaTis (n=3, P>0,95)
MacoBa yacTka pO34MHHHX CYXHX PEUOBHH, % Binnocua B’a3KicTh 3a Temneparypoio 20°C
5 1,002
15 1,5
25 2,8
35 7,0
45 18,1
55 30,2
65 49,3
75 65,4

BnmB HasIBHOCTI CyCIEHIOBAaHUX YAaCTHHOK M'SIKOTI Yy TOMAaTHiil Maci Ha mpo-
1Iec KOHIICHTPYBaHHs, a caMe Ha BiJHOCHY B'SI3KiCTh, HaBeJIeHO B Tabmumii 3.7

Tabmuns 3.7

B'a3kicTh TOMAaTHUX NPOAYKTIB

3 pi3HHM BMICTOM CyCHeHAOBAaHHUX YaCTHHOK M'akoTi (n=3, P>0,95)

Crymninp  Bigai- | BignocHa B'sskicts Temneparypa 20°C Bianocua B's3kicTs Temneparypa 75C

JICHHA  CYCII€H-
JOBaHUX 4YacCTHU-

TomaTna mMaca, ma-
COBa YacCTKa pO34HH-
HHUX CYyXHX PEYOBUH

Tomarumii
KOHUEHTpPaT

Tomarna maca , Ma-
COBa YacTKa PO3UUH-

Tomarumii
KOHIEHTPAT

HOK M'SIKOTI o MacoBa 4acTka po3- HMX CyXHX PEYOBMH MacoBa 4acTKa po3-
6% YHHHHUX CYXHX pe- 6 % YHHHHUX CYXHX pe-

YOBHH ° JOBHH

30 % 30 %

bes Bianinenus 1,1 423 1,03 1432
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TIponosxenus Tabmmmi 3.7

Cryninp  Bigai-

Bignocua B's3kicTs Temmeparypa 20°C

BianocHa B's3kicTs Temmeparypa 75°C

cyxux pedoBuH 70 %.

[T TOMATH

Binokpemieny piaky $paxiito KOHIEHTPYBAIN IO MACOBOT YaCTKH PO3UMHHUX

JICHHA CYCIE€H- | TomaTHa Maca, Ma- Tomarnuii TomarHa Maca , Ma- Tomartnuii
_ . — KOHUEHTpPaT KOHUEHTpaT
JOBAaHUX YaCTH- | COBA YaCTKA PO3UHH
) ) HHX CYXHX PEHOBHH o COBa YaCTKa PO3YHH- o
HOK M'SIKOTI % MacoBa 4acTKa po3- HHX CyXHX PeHOBHH MacoBa 4acTKa po3-
6% YHHHUX CYXUX pe- 6 % YHUHHUX CYXHX pe-
YOBUH ° YOBUH
30 % 30 %
Bunaneno 10%
J10 Bark TOMar- 1,03 49,8 0,02 18,4
HOT Macu
Bignaneno
. 1,002 6,2 1,002 2,2
MOBHICTIO

BcraHOBIIEHO, SKIO 3 TOMATHOT MAaCH HE BUAAIATH M'SKOTh, TO NPH IMiJBH-
IeHHI KoHIeHTparlii 3 5 1o 30 % B's3kicTh 30inbpmuThes B 400...450 pasis . HaBith va-
CTKOBE BIAIICHHA M'SKOTI B KinbkocTi Big 10 1o 12 % n03Bossie 3HU3UTH B'S3KiCTh
roroBoro npoaykry B 10 - 12 pa3iB . Takum 4nHOM, IIpU HASIBHOCTI B MIPOAYKTI CY-
CIEHOBAHUX YaCTUHOK, B'SI3-KICTKA MPOAYKTY MPHU KOHIEHTPYBaHHI 301/IbIIyETHCS,
MOTiPIIYIOTHCS BIACTHBOCTI INTHHHOCTI, & 116 YCKIIaIHIOE pOOOTY BaKyyM-BHIIApPHHUX
YCTaHOBOK, 301JIbIIYETHCS Yac nepedyBaHHs MPOAYKTY MPU BUCOKHX TEMIIEpaTypax,
1110 NPU3BOAUTD 10 MOTIPIIEHHS OPraHOJICNITHYHUX BIacTUBOCTEH . TOMY KOHLIEHTpY-
BaHHIO MiIaBaX PiAKYy QpaKilito, sika MICTUTh TIIbKA PO3YUHHI Y BOJI KOMIIOHEHTH .
Ipouec KOHIEHTPYBaHHS MPOBOAMIH 10 MACOBOT YACTKH PO3UMHHHUX CYXHX PEYOBHH
- Bixg 50 mo 70 %.TomatHy Macy (M'SIKOTH) He IiAaBaly KOHIEHTPYBAHHIO, TOMY
BMICT BYTJICBOAIB, aMiHOKHCIIOT, apOMaTHUYHUX PEUOBHH i BiTaMiHiB 30epircs B Hilt

MIPaKTHYHO Ha IIOYaTKOBOMY PiBHI .

JoctigKeHHsI TeXHIKO-TeXHOJIOTIYHUX pilleHb
NPH BUPOOHHITBI KOHIIGHTPOBAHMX TOMATHHX NMPOAYKTIB
B pesyubraTi npoBeaeHUX iHGOPMALIHHUX, NPUKIIAIHUX 1 PyHJAMEHTAIbHUX
JIOCITiDKeHb, Oyia po3po0IieHa PUHIMIIOBO HOBA TEXHOJIOTIYHA CXeMa BUPOOHHUIITBA
KOHI[CHTPOBaHMUX TOMAaTHUX NPOAYKTIB, sSIka HaBeZieHa Ha puc . 3.1.
[lomepeaHBO MiATOTOBIEH] I TOMATH IPLIN 10 TEMIEPATYPH B LEHTPI IUIOLY

85°C mpotrsarom 15 XBUIIMH 1 HATIPABIISUIH HA CTiKaY .
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baanmysanns
(=95°C, =20 min)
L2
—__| Moainenns na ppaxuii I_‘
y
Cik camoTex | baanmosani TomaTn |
from 57 to 68 % T
v I Binginenns mkipxn |
:
| Mporupanna @ 3.5-50 mm |
Konuentpysanus X
(t=50-80 °C ,1= 40 min) | Mporupanns @ 1,5-1.8 mm |

Dinimysanus O 0,4 mm

— e —
[Tpomucaosa Tapa H Dacysanns H Cnoxnpua Tapa

Puc. 3.1 TexnoJsioriuna cxeMa BHUPOOHMITBA KOHIEHTPOBAHUX TOMATHUX MPOAYKTIB

Tomaru micist BifaiieHHs piakoi ¢pakuil (rycra Maca), HaIXOAWIN Ha 00TIa1-
HaHHS JUIS BUAAJICHHS IIKIPKH, KA BiJOKPEMIIIOBAIACS IUITXOM THCKY TOMATiB Ha
Gapaban 3 oTBopamu AiaMeTpoM Bix 5 10 9 mm . [llkipka 3aTpuMyBanacs Ha IIOBEpXHi
Oapabana, a penita Maca IpOJaBIIIOBAIacs Yepe3 OTBOPH B cepeinHy Oapabana . Bei
TEXHOJIOTI4HI orneparii IPOBOAMIN HA YUHHOMY TPAIUIIITHOMY TEXHOJIIOTIYHOMY 00-
nagHaHHi . AnapaTypHa-TeXHOJIOTiYHa CXeMa BUPOOHHITBA KOHIICHTPOBAHUX TOMAT-
HHX NPOJIYKTiB pO3po0IicHa 3 ypaxyBaHHs T BUKOPUCTAHHSIM TPAIUIIHHAX TEXHOIO-

TiYHUX NPHUIOMIB, omepaniii, mpouecis i oonagHaHHs . OO0B'sI3K0BO OyJIK BpaxoBaHi

225



BapitoBaHHS 00CHTIB IepepoOIICHHS TOMAaTHOI CHPOBHHH . ATlapaTypHa-TEXHOJIOTIYHA
cXeMa € eKOHOMHOIO 32 BUTPaTaMH .

[MapanenbHo Oyau MPOBEACHI AOCTIIKSHHS 3aJI€KHOCTI BMICTY HIKIpKH B TO-
MAaTHi# Maci Bix TexHIYHUX mapameTpiB OapabaHa . 3aranbHa KUTBKICTh IIKIPKH B 3a-

JIKHOCTI BiJl cCOPTY KonuBaeThest Bia 8 mo 12 %. Pesynbratu HaBeneHi B Tabmui 3.8.

Ta6muus 3.8
KinbkocTi mkipkn, mo noTpanuia B TOMaTHy Macy, %
JiameTp oTBOpiB B Gapabani, MM 3aranbHa KimbKicTh MKipku B Maci, %
5 or2 103
7 or4 105
99 or 6 110 7

SIk BUAHO 3 AaHUX MPOBEJACHUX JOCIIPKEHb, HAMEHIIIa KITbKiCTh HIKIPKH B
Maci 3a0e3nedyeThCs IPH 3aCTOCYBaHHI CUT 3 liaMeTp3 OTBOpIB 6apabaHa 5 MM

Tlicns BimmineHHs MWIKIPKYU r'ycTa Maca pa3oM 3 HaCiHHSAM, IpPyOMMH BOJIOKHA-
MH, 3aJMIIKOBOIO KITBKICTIO MIKIPKK HAXOIUIIA B MAIIMHY AJsI Tpy0Oro MpOTUPAHHS
3 niametpom oTBOpiB cuT Bix 1,5 10 1,8 MM i Ha (iHiITyBaHHS — 3 TiaMEeTPOM OTBOPIB
cuta 0,4 MM . OTpriMaHa TaKMM YHHOM TOMAaTHA Maca, 3 BMicTOM M'SKoTi 61 - 65% i1
MacOBOIO YaCTKOIO PO3UMHHHX CYXHX PEUOBHUH 5,5 %, € TOMATHOI Macor0 — KOMIIOHE-
HTOM, ISl TOJJAJIbILIOTO 3MIlllyBaHHS 3 KOHLEHTPOBAHOI pifkoi ToMaTHOI (pakiiiero 3
BMicToM 70% PO3YMHHHX CyXHX PEHOBHH .

Pigxa dpakuis, oTpuMaHa Ha CT€Kade, Ma€ MOKa3HUK - B'SI3KICTh HAOIIKESHUI
[0 TIOKA3HHUKA B'SI3KOCTI BOAM 1 KonuBaeThest B Mexkax 0,001 — 0,009 u / cex M 3a TeM-
nepatyporo 30°C . Husbka B'sI3KiCTh pinkoi Gppakuii 103BoIMIa KOHIICHTPYBATH i 1O
MacoBO{ YaCTKH PO3YMHHUX CyXHX pedoBHH 70% A MOAAIBIIOTO 3MIIIyBaHHS 3
IIPOTEPTO0 TOMaTHOI Macolo .

Bapiroroun CmiBBigHOIIECHHS MPOTEPTOI TOMATHOI Macu 3 KOHIEHTPOBAHUM
HIPOJYKTOM MOXHA OTPUMATH ITACTONOAIOHUN TOMAaTHHH NPOJYKT 3 MAaCOBOIO 4acT-
KOO0 PO3YMHHHUX CyXHX peuoBHH BiJ 15% o 30 %.

Jns orpumanns 30 % TOMaTHOI NacTH MPHU 3MilllyBaHHI 3 KOHIIEHTPOBAHOIO
pinkoi ¢paxmii 3 MPOTepTOI0 M'IKOTTIO (3 MACOBOIO YaCTKOIO PO3YMHHUX CYXHX PEdo-

BHH 5 — 6 %), 9aCcTHHA IIPOTEPTOIO M'SIKOTI 3aJIMIIAETHCS HEBUKOPHCTAHOIO . JIyist 3HH-
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JKEHH:I KUTBKOCTI BIIXOJIB 1 3a0e3MeueHHs KOMIUIEKCHOT epepoOKH TOMATIB, OTpUMa-
HY M'SKOTh MOXXHa TaK0X BUKOPHCTOBYBATH JIJIsl BAPOOHHIITBA MPOAYKTIB 31 CKIIa-
HHM KOMIIOHEHTHUM CKJIa/IOM, HAal[pUKJIA1-HATYpaJIbHI TOMATHI, KETYYITH COYCH TOILIO .

3rifHo 31 CXEMOI0, TOMATH MiCIIsI MUTTS 1 COPTYBAaHHS HAAXOAATH HA OJaHIIy-
BaHHS B IIHEKOBHH pa3BaproBarelb . HarpiBaHHs 3iiCHIOETHCSI HACHYCHOIO TTAPOI0 10
TeMIIepaTypH B HeHTpi wiofy 85 + 3°C, mist monepemkeHHs pyHHyBaHHS Tl TTKTOTI-
TUYHUX (EPMEHTIB TOMATIB, a TAKOX IS EPEXOLy HEPO3UUHHOTO MPOTONEKTUHY B
PO3YMHHHUI EKTUH, TPUBAIICTh BUTPUMYBAHHS CTAHOBHJIA 15 XBHUJIMH .

BnanmoBani ToMaTH HaIXOAWIN Ha CTiKay, e BiJOKpeMIroBanacs pigka dpa-
KIIisl — CIK CaMOILTHB, IKUi (PiIbTpyeThCs depe3 KanpoHoBui GpiasTp Ne 20 niamerpom
0,5 —0,7 MM, 3 METOO BiJUIICHHS IIMATOYKIB M'SIKOTI 1 HaciHHA . [Ticns GinbTpyBaHHS
CiK CaMOIUIMB HAJXOJUTh HA KOHIICHTPYBaHHS B BaKyyM-BHIIApHHIA anapar, i¢ yBa-
PIOETBCS JI0 BMICTY MacoBOi 4acTKH CyXHX pedoBuH Big 50 1o 70 %, Konnenrposa-
HUIA CIK CAaMOIUTUB 30MParOTh B pe3epByap 3 MiAirpiBoM .

Micnst crikaya, OJaHIIOBAaHI TOMATH BiAOKPEMIIOIOTh BiJl IIKIPKHU i MOJAIOTh
Ha MIPOTHPAHHS B IPOTHPAIBHY MAIINHY 3 JiaMeTpoM OTBOpiB cuT 5,0 MM i 3,5 MM .
Bigxonn y BUTIAMAI - IIKIpKH 1 HACIHHS, MTOAJBIIIA TepepoOIli B TOMaTHOMY BHPOO-
HUITBI HE MiAJATaI0Th, IX MOKHA BUKOPUCTOBYBATH MPU BUPOOHHIITBI KOPMIB IS
TBAapHH, NTaxiB i puo .

IMporepra Maca HaIXOJUTh AaJli HAa IPOTUPAHHS B MallMHY, 00IaJiHAHy CUTa-
MU 3 JiaMmeTpom oTBopiB 1,8 MM i 1,5 MM, a moTiM Ha iHinryBaHHs (JiaMeTp OTBOPIB
0,4 mm) micnst ¢QiHilIyBaHHS Maca MepeKkadyeThesl B pe3epByap 3 MiJirpiBoM, ae 3Ha-
XOAUThCS CKOHIIEHTPOBaHa (hpaKilisi COKY caMoIuIuBy . J[Bi ppakiii peTenbHo mepemi-
LIYIOTh 3 yPaxyBaHHSM CITiBBiJHOIICHb .

OTpuMaHHi TAKUM YHHOM KOHIICHTPOBAHUI NPOAYKT — TOMATHY Iacty (3 Ma-
COBOIO YaCTKOIO PO3YMHHUX CYyXUX peuoBHH 14 %), miairpiBaroTs i noparots Ha dacy-
BaHHs B JIpiOHY Tapy, ab0 Ha yCTaHOBKY JUI aCENTUYHOTO KOHCEPBYBAHHS i HAIIOB-
HEHHs B 6araTonaposi MilllKy .

TakuM YHHOM, PO3POOJICHI TEXHIKO-TEXHOJIOTIUHI pIIIeHHS [O3BOJISIOTH

OTPUMATH TOMATHY IaCTy 3 PEryJIbOBAHOIO BIAMOBIAHO O BUMOT CIIOXKHMBAYiB Maco-
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BOIO KOHIIEHTPAI[I€I0 PO3YMHHUX CYXUX PEUOBHH Ha ICHYIOUOMY TEXHOJIOTiYHOMY 00-
JaHaHHI 3 BUKOPHCTAHHIM HOBHX TEXHOJIOTTYHUX ITPUHOMIB .

BincyTtHicTs TepMiuHOI 0OpOOKH M'IKOTI TOMATIB 338 PaXyHOK KOHIIEHTPYBaHHS
TITBKY piakoi ¢pakmii nependadae mixBuIeHe 30epekeHHs aacopboBaHNX Ha 6iomo-
JiMepax M'SIKOTI JIAOUTFHIX KOMITOHEHTIB CHPOBHHH, 1[0 00YMOBIIIOIOTH HOTO Xap4oBy

LIHHICTB 1 0epyTh y4acTh y popMyBaHHI OPraHOJEITUYHHUX BIACTHBOCTEH FOTOBOTO

HPOTYKTY .

ITopiBHsIJIBHA XapaKTEPHCTUKA KOHIEHTPOBAHUX TOMATHHUX NMPOAYKTIB
Y BUpOOHMUYHNX YMOBax OyJI0 BUTOTOBJICHO KOHLIEHTPOBaHUI TOMaTHUI 1po-
JYKT 32 3alpOIIOHOBAHOI0 TEXHOJIOTI€I0 3 BMICTOM MacCOBOi YAaCTKH PO3UMHHHX CYXHX
pedoBuH 14%, 3a MeToOM (paKLiiiHOro MOy TOMATIB Ha IUIa3My i M'IKOTh 3 HO/ia-
JIBIIAM KOHIIEHTPYBAHHSM TUIa3MH 1 3MINTYBaHHSM 3 PaHiIIe BiIOKPEMIICHOKO M'SKOTTIO .
Opra”onenTtiyHi, (i3NKO-XiMiuHI HOKa3HUKY IpeJcTaBieHi B Tabmuiix 3.9; 3.10.
Ta6muus 3.9

OpraHoJjienTHYHI NOKA3HUKH TOMATHOI MACTH

HalimenyBanHs MOKa3sHUKA XapaxkTepucTuka

30BHINIHI BUTISIA | KOHCHCTEHIIis OpnHopifHa Maca 3i 3BaXKEHUMHU TOHKO MOAPIOHEHUMH Yac-
THHKaMH, KOHCUCTEHI[i Maxyda

Cwmak 1 3amax BrnactuBuit TomatHoi Maci, 6e3 ripkoTu i mpurapy .

Konip YepBOHMH, ICKpAaBO BUPaXKEHUH, piIBHOMIpHUH 10 Beiit Maci

3 HaBeJCHUX Y TaONHUIAX JaHUX, BCTAHOBIICHO, 1[0 3alIPOIIOHOBAHUI HOBUI
KOHILIEHTPOBAHU# TOMATHUI NPOAYKT 32 KOMIUICKCOM OPTaHOJCNTHIHUX Ta (i3uKo-
XIMIYHHX ITOKa3HUKIB BiMOBiIa€ BUMOraMm, siKi BCTAHOBJICHI B MIXKHAPOJAHUX HOPMATHB-
HUX JOKYMEHTaX II0/I0 SKOCTi Ta 0€3MeYHOCTI KOHIICHTPOBAHMX TOMATHHX MPOIYKTIB .

Ta6mums 3.10

®DiznKo-xiMiuHi MOKA3HUKH TOMATHOI MACTH

HaiiMeHyBaHHS IOKa3HHKA Bwmicrt, %
MacoBa yacTKa pO3YHHHHX CYXHX Pe4OBHH (3a BifpaxyBaHHAM XJOPHAiB), % 14,1
MacoBa 4acTKka TUTPYEMHX KHCIOT (B PO3paxyHKy Ha THMOHHY KHCIOTY),% 1,4
MacoBa yacTka XJ10puznis % 0,15
MacoBa gyacTka M SKOTi, %, He MeHIIE HiX 232
Kounip 3a #fogHo0 mKkamnow, Mr/cm? 0,05
pH 42
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MacoBa yacTka MiHepaJIbHUX JOMIILIOK Ta JOMILIKHA POCIMHHOTO TIOXOMKEHHS
y TIPOJLYKTi HE BUSIBJICHO .

Sk BuIUIMBaE 3 HaBeneHUX B Tabmuiix 3.9 i 3.10 maHux, 3anpornoHOBaHU
KOHIICHTPOBAaHMI TOMAaTHHUI NMPOLYKT (TOMATHA 11aCTa) 33 KOMIIJIEKCOM OpraHOJIeNITH-
YHHX 1 Qi3MKO-XIMIYHUX NOKa3HHUKIB BiAMOBiJa€ BUMOTaM BCTaHOBJICHUX B MiXKHApO-
JHUX JOKYMEHTaX IOJIO SKOCTI Ta O€311e4HOCT] IPOAYKTIB XapuyBaHHS .

V Toii e yac MU BBOXXaEMO, 1[0 JUTs O1JIbLI TOBHOT XapaKTEPUCTHUKHU IepeBar
PpO3pobIIeHOT TEXHOIOTIT JOMITBHO IIPOBECTH OiIbII TIMOOKI TOCIIIKCHHS CIIEKTpa-
JIBHUX 1 KOJIbOpOMapaMeTPHYHUX XapaKTEPUCTUK MPOLYKTY, MOPIBHATH MOKAa3HHUKH, &
TaK0)X BUBYHUTHU y MOPIBHUILHOMY acIleKTi TMHAMIKy pyHHYBaHHs 010JIOTIYHO aKTHB-

HUX PEYOBHH, 3MiHH KOJIbOPY Ta 1HIINX ITOKAa3HUKIB PH 30epiraHHi .

CnexkTpanbHi XapaKTEepPHCTHKH i KOJIpHI mapameTpn
KOHLEHTPOBAHUX TOMATHHUX NPOAYKTIB

Bynu npoBeneHi A0CIiIKeHHs 3pa3KiB KOHICHTPOBAHMX TOMATHUX MPOAYKTIB,
sIKi OyJIM BUTOTOBJICHI 32 TPAAMIIIIHOO i HOBOIO TEXHOJIOTIE0 . Y MpoLeci JOCIiIKeH-
HS CIIEKTPAIbHUX XapaKTePUCTUK, BUTSHKKHU TTONIEPETHBO PO3BOIMIM OPraHIiYHUM PO3-
YHHHUKOM (TIeTposieitanii eip) 1o Takoi MipH, 11100 OCHOBHA Maca TOYOK nepeOyBaa
B oOacTi HaitbIbImIOT yyTmBoCTi criektpodoTomerpa (0,2-0,6). Ha mamonky 3.2 Ha-
BE/IEHO CIIEKTp MOTJIMHAHHSA 3pa3Ka KOHIEHTPOBAHUX TOMATHHUX MPOLYKTIB (TOMaTHA
racTa), sika BUTOTOBJICHA 32 HOBOKO TEXHOJIOTIEIO .

IR o

]

v V1N
0 / N l—
100 l \"-“‘"/w,\-ﬁ/ \.\.'

400 450 500 330 Hio0 30 Ton alo 626 66 Ty
JloBKMHA XBUIIi, HM
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V crnekTpi HOrTUHAHHS 9iTKO PO3PI3HIIOTHCS TPU OCHOBHI Makcumymu (455,
477, 521 um). AHami3yr0ul OTPUMAaHUIA CIIEKTP MMOTJIMHAHHS, CITi 3a3HAYUTH, 10 B[
KPHMBOI XapaKTepHHUH JUIsl BYTJIEBOJHEBHX KAPOTUHOIIHUX MIrMEHTIB, IPUYOMY OTPHU-
MaHi JIOMiHYIO4i KK HaHOIIbII OJIM3bKi A0 CIEKTPIiB MOTIMHAHHS XiMiYHO YHCTOTO
nikomiyH (446,472,505 am) i B-kapotuny (453, 484 um) [53].

Pesynbratn nocmimKkeHHs 103BOISIOTE 3pOOUTH BICHOBOK, IIIO TEXHOJIOTIUHE
00po06IIeHHs B MPOIIeCi OTPUMaHHs KOHIIGHTPOBAHUX TOMATHHUX MPOAYKTIB HE OKa-
3aJly iCTOTHOTO BIUIMBY Ha KOJIPHY XapaKTEepHCTHKY TOMAaTHOI MacH, sika 00yMOBIICHa
HASBHICTIO KAPOTHHOIAHUX MirMeHTIB . Toll (akT, 110 CreKTpaIbHi XapaKTePUCTUKU
BUTSDKKH 3pa3ka HalOUIbI XapaKTepHi IS JTIKOIIiHY, MiATBEPKYIOTh HOro 3HaYHUI
BHECOK Y ()OpMyBaHHs 3a0apBIICHHS TOMATIB 1 IIPOAYKTIB iX MEpepoOKH, a TAKOXK HOTO
30epeKeHHs B IIPOLIECi TEXHOJIOTTYHOTO LUKITY 1 CTepHIIi3aLil .

VY cnexTpanbHiil XapaKTepUCTHII TaKOX Bi3HAYEHUH MaKCUMyM B 00JacTi
645 uMm . [lornuHaHHS B JaHOMY Jialia30Hi XBIWIb XapakTepHO A XJIopodinis (a) 1 (B)
(680 1 640 aM BizgnosixHO) [51].

Leii ¢axt cBiguuTh Mpo 30epekeHHs XJIOPO(ILIBHUX MIrMEHTIB, sIKi Oyiu
TIPHUCYTHI B ToMaTax . Taki JaHi Mpo HasBHICTH BILIMBY XJIOPO(IIIBHUX KOMIOHEHTIB
MICMEHTHOTO KOMILJICKCY B XapaKTEPUCTUKY KOHIIEHTPOBAHUX TOMATHHX IIPOAYKTIB
CBITYUTP HE TIIBKH PO IAJHOMY TEIUIOBOMY BIUIHBI HAa TOMATHY Macy, aje i npo He-
3HAYHY KiBKICTh TEMHO3a0apBICHUX MPOAYKTIB JAerpanaiii xjaopodinis — ¢peodituHiB
i peodopOiniB, sKi MOTIPIIYIOTH KOJIBOPOBICTH TOTOBOI MPOAYKIIIT .

Otxe, BUPOOHUIITBO KOHIIGHTPOBAHUX TOMATHUX MPOIYKTIB 32 HOBOIO TEXHO-
JIoTi€10, TIOB's13aHa 3 TEPMIYHUM BIUIMBOM Ha TOMAaTHY Macy, iCTOTHO He BIUIMBA€E Ha ii
MOKa3HUKHU SKOCTI 1 O10JI0T1YHY HiHHICTb .

Ha puc . 3.3 HaBeieHO CIEKTp MOTIIMHAHHS BUTSDKKH 3pa3ka TOMATHOI MacTH,
sIKa BUTOTOBJICHA 32 TPAIUIIIIHOIO TEXHOIOTi€el0 . [[opiBHSAIBHUN aHAaJII3 CIICKTPIB, Ha-
BeZieHUX Ha puc . 3.3 i puc . 3.4, 103BOJIsL€ 3pOOUTH HACTYITHI BUCHOBKH . [lormuHaHHs
py 10BXKHHI XBrti 420 HM 71 IPOIYKTY, BATOTOBJIEHOTO 3a TPAAHIIIITHOIO TEXHOJIO-

Ti€l0 3HAYHO 3HMKEHO, IO CBITYNTH IIPO MEHIIHNH BMICT -KapoTHHY, JUIS SIKOTO Xapa-
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KTepHUH MaKkcHMyM B Lil obmacTi . [liku, 00yMOBIIeHI HassBHICTIO JIKOIIHY, MalOTh
MEHITy eKCTHHKIIIO | MCHIII BUPAXKEH .

Pe3ynbraTil JOCHIIKEHB J03BOJISIOTH 3pOOUTH BUCHOBKH NP0 3HAYHI PYHHY-
BaHHS KapOTHUHOIMY B Pa3i OTPUMAHHS TOMATHOI ACTH 3a TPAIULIIHHO TEXHOJIOTIEIO,
i, BIAMOBIIHO, PO TOTiPIIECHHS KOMIPHUX XapaKTePUCTUK TOMATHOI Macu . B obxacTi
510-550 M criocTepiranocst 301IbIICHHS TOTJIMHAHHS, BUPAXKEHE TIOJIOr0i KpuBoi 6e3

SICKPaBO ITO3HAYEHUX MAaKCUMYMIB .
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Puc.3.3. CnexTp morJMHaAHHS TOMATHOI NaCTH, OTPMMAaHOI 3a TpaauNiii-
HOI0 TeXHO.J10Ti€l0 (PO3YMHHUK-NIeTPoJIeliHuii edip)

30i1bLICHHS] ONTUYHOT UIIJIBHOCTI B Lill 00JaCTi BUJMMOTO CIIEKTPY XapaKTep-
HO JUIA 3'€JHaHb, III0 BOJIOJIIOTH KOPUYHEBOI 1 OypOoro 3a0apBICHHSM .

OTpuMaHi CHEKTpaIbHI XapaKTePUCTHKH 3HAXOAATHCS B KOPEJIii 3 TaHUMH,
HaBEJICHUMH B TIONEPEIHbOMY po3iii . TeruioBe 0OpoOeHHs B Mpoleci KOHIEHTPY-
BaHHSI 1 CTepHIIi3alii TOMaTHOT MacH IpH BUKOPHCTaHHI TPAJUIIHHOI TEXHOJIOTIT TpH-
3BOJIUTH JI0 YTBOPEHHS | HAKOMUYCHHS TeMHO(papOOBaHUX CIIOJIYK Pi3HOT XiMiuHOT
IPUPOAH, TIPO IO CBiAYATH JaHI HaBeAeHI Ha puUC . 3.4 CXeMOI0, a TAKOX PYHHYBaHHS
MIrMEHTHOTO KOMIUIEKCY TOMATiB .

OTpHMaHi CIEKTPH MOTJIMHAHHS BUTSDKOK 3pa3KiB CBIKEBUTOTOBJICHHX TOMa-

THUX MAaCT J03BOJIAIOTH 3pOOUTH BHCHOBOK TIPO Kpallli MOKa3HUKH SIKOCTI 1 KOJTipHUX
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XapaKTepUCTHKAX KOHIIEHTPOBAHOT'O TOMATHOT'O IIPOJYKTY B Pa3i BAKOPUCTaHHS PO3-
PpOOIICHOT TEXHOJIOTII .

Bigomuit hakTop, OJHUM 3 TOIOBHUX MOKA3HUKIB KOHI[CHTPOBAHUX TOMATHHUX
HPOJIYKTiB, € XapaKTEPUCTHKA KOJIbOPY . XapaKTEPUCTHKH MapaMeTpiB KOJIbOPY TOMa-
THOT MacH 3aJieXxath BiJ CKJIAAY i 3MICTy KapOTHHOIAHUX MIrMEHTIB, SIKi CXHUJIbHI 10
JIETKOT'O OKHCIICHHS, IEPETBOPEHHS B 130MepH, 3HeOApBIICHHS, 31aTHI pyHHYyBaTHCs, a
TAKOX BiJl HAKOIIMYEHHS 1 HAKOIUICHHS IIPH TEIUIOBOMY BIUIMBI CIIOIYKH Pi3HOI IpH-
pozu, siKi BHOCSTh HeOa)kaHi TOHU B KOJIPHY raMMy KOHI[EHTPOBAHUX TOMATHHX IPO-
IYKTiB, TIOPYIIYIOUX MEepBiCHY TapMOHIHHICT 3a0apBieHHs . BcTanoseHo, 1o icHye
3aJIe)KHICTh YTBOPEHHS Ta HAKOIIMYEHHS TAaKUX CIOJIYK Bijl 4acy Ta iHTEHCUBHOCTI Te-
IUTOBOTO BIUIMBY, a TAKOX y IIpoIieci 30epiranus . Y 3B'SI3Ky 3 IUM, MU, BUKOPHCTO-
BYIOUH TPEXKOJOPIMETPIUHy cucTeMy XaHTepa, IPOCTEKHMIM 3a 3MIHOIO apaMeTpiB
KOJILOPOBOCTI TpH 30epiranHi B yMOBaX, SIKi BiiMOBiJal0Th BUMOTAM TEXHIYHHX YMOB
JUISl KOHLICHTPOBAHUX TOMAaTHHUX MPOAYKTIiB . KonbopomapamMeTpryHa XapaKTepUCTHKA
TOMAaTHUX MPOAYKTIB OyJia MpoaHanizoBaHa IUIIXOM CIEKTPO(POTOMETPUIHOTO AOCITi-
JKCHHS BUTSKOK 3pa3KiB y BChOMY Jiama3oHi BUANMOTO CIIEKTpa, a MOTiM 3[[iHCHEHO
MaTeMaTUYHHUI aHali3 pe3yJbTaTiB CBITJIONOIIIMHAHHS B TPUBUMIpHIH cHCTeMi Koop-
JIMHAT 32 MDKHAPOZHOIO CTaHJAPTH30BAHOI0 CUCTEMOIO .

Tabmurs 3.11

OcHOBHI NapamMeTpH KOJipHOI XapaKTePUCTHKHU 3pa3KiB TOMAaTHOI NaCTH
y cuctemax CIE i Xantepa*

3pasku**  TOMAaTHHX Mixnapoana Cucrema

nact (TepmiHu 36epi- cucrema CIE Xanrepa

TaHHs) X Y Z X y L a b a/b

CBiXeBUIOTOBICHA 16,4 144 | 3.8 | 242 | 1.85| 154 | 7.02 | 2.38 2.95
12,7 113 ] 62 | 2,16 | 1,6 104 | 5,87 | 5, 1,11

36epiranns 3 micsaus 159 14,1 3,6 | 236 | 177 | 150 | 6.98 | 239 292
12,0 10,8 | 6,0 1,94 | 1,54 | 97 | 581 | 538 ,08

36epiranas 6 micsAuis 154 13.8 | 34 | 1.87 | 143 | 142 | 694 | 241 39
11,3 10,5 | 58 1,40 | 1,09 | 89 | 5,72 | 5,49 1,04

3§ep1raHHﬂ 12 wmics- 149 135 3.0 148 | 095 136 | 6.89 | 2.44 2.86

uiB 10,6 10,0 | 5,6 1,32 ] 0,80 | 69 | 5,63 | 581 0,97

Ilpumirka:

1. * I3 3pa3kiB TOMAaTHHUX NACT NEpPE] 3HATTAM CIEKTPAJbHUX XapPAKTEPUCTHK POOUIH BUTSIKKH
2. ** y upCceNbHUKY — TOMaTHA 11acTa 32 HOBOIO TEXHOJIOTI€l0,
y 3HaMEHHHKY-TOMAaTHA 11acTa 32 TPAAUIIHHOIO TEXHONIOTi€0

232

Amnani3 3Minu napaMetpiB (Tabmuus 3.11) ToMaTHUX nact (BUTSHKKH B METPO-
neitHomy edipi) B cuctemi CIE no3Bosisie 3poOUTH BUCHOBOK, IIIO IIPOTSTOM TEPMiHY
30epiraHHs CIOCTEpiranocs 3HWKCHHS MOTJIMHAHHS B CHHII, 3eJIeHil 1 YuepBOHii 00-
nactsx cnekrpa (X, Y, Z), 1o CBiT4UTh PO 3HEOApBICHHS 3pa3KiB .

JaHi 111010 3HMKEHHS SICKPABOCTI 3pa3KiB TOMaTHHUX MacT HaBEJCHI Ha PHC .
3.4. Cnin 3a3HaYNTH, TIO B pa3i TPaJAUIIHOT TEXHOIIOTIT 3HWKEHHS IHTEHCUBHOCTI 3a-
6apsnenns (L) € OLIbII 3HAYHUM 1 CTAHOBUTH 110 1,5 pa3iB Bii HOYaTKOBOTO MOKA3HH-
Ka 3a PiK .

g

30

0 =1 | N - 1S |
aad': 1 - 3 4 5 6 7 8 9 10 1 12

TpuBanicts 30epiranss, micsui

30eperkeHHs ICKPABOCTI KOJIBO-

Py, % IO MOYaTKOBOTO
S
=

Puc. 3.4. 3mina sickpaBoCTi KOJILOPY TOMATHHX IIACT BUTOTOBJIEHHX 32 HOBOIO TEXHOJIO-

riero (1) i 3a Tpaauuiiinolo TexHosorieo (2) B mpoueci 36epiranns.

HocaimkenHs, IpoBeIeHI B PiIBHOKOHTPACTHIN TpuBuMipHiil cucremi (L, (a),
(b)), ne L xapakTepusye sickpaBicTh 3pa3Ka, (a) - CTymiHb mouepBoHiHHA, (b) — cTy-
TIeHb )KOBTU3HH, a BiHOIIEHHS (a) /(b) — iHTerpaNbHIH NOKA3HUK JOMIHYIOUOTO KOJi-
pHOTO TOHY, € TOCUTH iHPopMaTuUBHUMHE . OTpUMaHi AaHi J03BOJISIOTH 3pOOUTH Ha-
CTyIHI BUCHOBKH: napameTp L B cucremi Xanrepa 3Hu3uBcs Ha 11 % y 3pa3ky Tomat-
HOI [aCTH, sIKa BUTOTOBJICHA 32 HOBOKO TEXHOJIOTI€EI0 i Ha 34 % -y 3pa3Ky ToMarHoi na-
CTH, sIKa BUTOTOBJICHA 33 TpaulLliiiHO0 TexHouirieko . [Toka3Huk (a) 3a 1 pik 30epiranas
3meHmuBes Ha 1,85% i Ha 4,1% BigNOBigHO, IO CBITYNTH PO 3HMIKCHHS IHTCHCHB-
HOCTI YepBOHHX BiITIHKIB CIIEKTpa .

Oco06JIMBO BasKJIMBOIO CKJIAJIOBOIO Y BHIIAJIKY XapUOBUX MPOJYKTIB, OTpHMa-

HHX 13 3aCTOCYBaHHSAM TEIUIOBOTO 00pOOIIEeHHs € MoKa3HUK (b), a TAKOXK BiTHOLIEHHS
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(a)/(b), 301IBIIEHHS SKAX CBIMYUTH PO HAKONMMYCHHS TEMHOKOJIEOPOBUX CHOIYK Y
3pasKax .

TTokasuuk (b) y BUIaaKy 3ampOIIOHOBAHOT TEXHOJIOTIT MPAKTUYHO HE 3MiHUBCS,
IO CBiAYMTH MO CTAOINBHICTh | HE3HAYHI AECTPYKTUBHI 3MiHU B TOMATHi#l macti y
nporeci 30epiraHHs .

[Ipu BUKOpHCTaHHI TPAAULIHHOT TEXHOJOT] 3pa3KK TOMATHOI MACTH HABITh B
CBE)KEBHTOTOBJIIEHOMY CTaHI MaJli 3HA4YHE 3pOCTAaHHS ITOKa3HHKa (b), 110 CBIAYHUTE PO
3HaYHY POJIb XKOBTOI CKJIaJJOBOI BUAMMOTO CIIEKTPY Yy GopMyBaHHI KosbopoBocTi . Te-
MM 30UIBLICHHS LBOTO MOKa3HUKAa B Ipoleci 30epiraHHs CBiI4aTh MPO MHTTEBE
YTBOPEHHS i HAKOMTUYEHHS )KOBTO-KOPUYHEBUX TOHIB B Mpolieci 30epiraHus y ToMat-
Hill macTi, sika BATOTOBJICHA 3a TPAIUI[IHHOI TEXHOJOTIEO .

Iarerpansamii nokasznuk (a) / (b) B pasi y TomatHiii macTi, sika BUTOTOBJICHA 3a
3aIPOMOHOBAHOI0 TEXHOJIOTI{ 3MEHIIIMBCS 3a pik Jmmie Ha 3 %, a B ToMaTHi# macTi,
sika BUTOTOBIICHA 3a TpaauiiiHoi — Ha 13% 3a pik, 110 CBiTYHUTE PO JTOCTATHRO iHTE-
HCHBHOMY 3MiHi 3a0apBlIeHHS IPOAYKTY Y IPYroMy BUIIAJIKY 31 3HAUHUM 3HM)KCHHSM
JIOMiHYFOUOI0 YePBOHOIO0 KOMIIOHEHTOM KOJIEOPY 1 HAKOMUIECHHSM OypO-KOPHUHEBOT
TaMH .

TakuM YUHOM, CIIEKTPaJIbHI XapaKTEPUCTHKH 3pa3KiB KOHIEHTPOBAaHUX TOMa-
THUX IPOJYKTIB, IKi BUpPOOJIEHI 32 HOBOIO TEXHOJIOTIEI0 HA BiIMiHY Bifl TPaAHIIITHOTO
IIPOAYKTY, 3MIHIOIOTBCS HE3HAUHO B Ipoleci 30epiranns . JlaHuii daxrop, 103BoIIsE
3poOUTH BUCHOBKH IIPO BUCOKI ITOKAa3HUKH SIKOCTI 1 cTabinpHOCTI 1pu 30epiranHi mpo-

IYKTY, BAPOOJICHOTO 32 MPOIIOHOBAHOIO TEXHOJIOTIEIO .

JlocutiizkeHHs 3MiHM MOKA3HUKIB IKOCTi KOHIIEHTPOBAHMX TOMATHUX MPOIYKTIiB
INoxa3HUKH XapuoBOT LIHHOCTI KOHIICHTPOBAHMUX TOMATHUX MPOJYKTIB (TOMa-
THHUX IacT), sIKi OyJIi BUTOTOBJICH] 32 HOBOIO 1 TPAAUIIITHOIO TEXHOJIOTI€I0 IPEICTaB-
Jeni B Tabumui 3.12.
3icTaBieHHsT MOKa3HUKIB SKOCTI KOHICHTPOBAHUX TOMATHHX MPOIYKTIB,
OTPHMaHHX 3 OJHi€] COPTOBOI MapTil CHPOBUHU B OJTHAKOBHX YMOBAX 3a TPaIULiiHOIO

1 HOBOIO TEXHOJIOTI€I0 TTOKa3ye, IO CHOCIO OTPUMAaHHs KOHIIEHTPOBAaHOI TOMaTHOI Ma-
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cu (paKIioHYyBaHHAM JO3BOJISE 30eperTH 010JIOTIYHO AaKTUBHI KOMIIOHEHTH TOMATIB i
3a1o0irTi 3MiHi KOJIbOPY TOTOBOTO MPOIYKTY 3a PaXyHOK MEHIIIOTO pyHHYBaHHS IIiT-
MEHTHOT'O KOMIUIEKCY TOMATiB, 1 3al00IrTH HAaKONMMWYIEHHS MTPOAYKTIB TEPMidHOT Je-
CTPYKIIii KOMIIOHEHTIB CHPOBHHU .

Tabmuns 3.12

Iloxa3HMKHM Xap40Boi HIHHOCTI TOMATHHUX NACT

Konnenrposanuit
HaiiMenyBaHHs noka3zHHKa TOMATHHH MPOJIYKT
HOBa TpaguiiHuN
TEXHOJIOTiA | TexHOMOTis
MacoBa yacTKka pO34YMHHHUX CyXUX pedoBHUH, % 14,2 30’0
TurpyiiMa KUCIOTHICTh (y MEepepaxyHKy Ha JIUMOHHY KHCIOTY), % 1,4 1,3
pH 4,2 4,3
MacoBsa yacTka XI10puAiB, % 0,15 0,25
MacoBa yacTka M’ 4KOTi, % 232 _
Tloka3HUKH KOHBOpOBOCTi:
- 3a OJHOI0 MKaIol0, MT / cM3 0,05 0,09
- 3a npuiajgoM TOMaKkoJop, po3MOAia yMOBHOT MIKaIK 27,0 41,0
B’sa3kicte 3a npunagom bocTBuk, cm/30 ¢ 7,6 8,0
Acxkop6inosa kuciora, *10° r/100 r cyXux peuoBuH 22,7 14,1
CyMapHUH NiIrMEHTHHH KOMIUIEKC 292,13 68,4
(xapoTtunoinu + xnopodinu), *10- r/100 r cyxa pedoBuHa
Kaporuunoinu, #1072 /100 CyX . B-B:
- 3arajbHi 168,92 56,38
y TOMY YHCIIi: - JIKOMiH 128,13 43,87
- B-kapoTun 16,73 6,08
- 0-KapOTUH 3,35 0,39
- &-KapoTHH 5,97 0,81
- Y-KapoTuH 1,70 0,24
- Oxcumerundypodypon , 107 r/om3 12,0 22,0

ITpu uboMy pylHYBaHHS acKOpOiHOBOT KMCIOTH 3HU3MIOCH Ha 41,1 %, a 30e-
piraHHs IPUPOTHOTO MIrMEHTHOTO KOMIUIEKCY B TOMaTHIM MacTi, BATOTOBJICHOT 33 HO-
BOIO TEXHOJIOTI€I0 TIEPEBHIILY€E aHAIOTIYHUH ITOKa3HUK NPOJYKTY, OTPHMAHOTO 32 Tpa-
JUIIAHOIO TEXHOJIOTIE0 B 4,3 pasu .

CrabinpHICTh KAPOTHUHOIIIB, SIK HIrMEHTIB, Ma€ Ti k TeHeHuii . [lopiBHsIIbHE
BUBYEHHS KapOTHHOIZHOTO KOMILIEKCY I10Ka3aJIo, 10 3arajibHe yTPUMAaHHS KapOTHHO-
iniB y MpOAYKTi, OTpUMaHOMy crioco0oM (pakiioHyBaHHS HEPEBUILY€E aHAIOTIYHUI

TIOKa3HUK TPAAUIIITHOTO MPOIYKTY B 3 pa3H, a 30epeXeHHs] OKPEMUX IPEICTaBHUKIB,
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30Kpema, B-KapOoTHHY, II0 BUSBIISE O10JIOTIYHO aKTUBHI BIACTUBOCTI, BULIE B 2,8 pa3H,
JIIKOITiHY, SIK OCHOBHOTO KapOTHHY, IO POpPMY€ KOJIip MPOIYKTY-B 2,9 pas3u .

ImMoBipHicTE yTBOpEeHHS OKCHMeTHI(PYpdypoly IpH TpaanIiiHIi TeXHOIOT 1]
Habarato BUINE 1 EKCIEPHMEHTAIbHO BCTAHOBJIICHE WOT0 KiJIbKICTh CKJIaqa€
22,0 Mr/mve .

Hageneni pe3ynbraTé BUBYEHHS 3MiH BMIiCTY IHIrMEHTHOTO KOMILIEKCY, 0i0J0-
riuHo-akTuBHUX pedoBrH (BAB), okcumermndypdypory (OMD), BinBaroTh Ha KO-
JpHI XapaKTEePUCTUKH TOTOBOT0 MPOAyKTY . [TopiBHSUIbHUI aHaIli3 TOKa3HUKIB KOJIbO-
Py, BU3HAUEHMX 3a CTaHAAapPTHUM METOJIOM Ha npwiazi ToMmakoop, noka3as, 1110 CBi-
JKEBUI'OTOBJICHA\ KOHLICHTPOBAaHA TOMATHA I1acTa 3a HOBOIO TEXHOJIOTI€I0, Ma€e Kpallli
XapaKTepPUCTHKAMH KOJIbOPY - YHCIIO MOAIJIOK YMOBHOI mIKaimu 1,5 pa3u HUXKYe y Ho-
PIBHSHHI 3 KOHIIEHTPOBAHO TOMATHOIO MIACTOI0, OTPHMAHOO 3a TPaJHULiItHO OTpUMa-
HOIO .

[Ipu BUKOPHUCTAaHHI MPOIECY TEPMIYHOTO 0OOPOOICHHS TOMATIB, a TAKOXK MiJ
gac 30epiraHus, B TOTOBOMY IPOAYKTI YTBOPIOIOTHCS apOMATHYHI albJIerian — OK-
cumetmidyppypon (OMD) i pypdypo:n . 3MiHu BiIOYBAIOTHCS BHACHTIOK B3a€MOJIIT
PEoyKYIOUHX LYKpiB (I€KCo3, IEHT03) 3 OpraHiyHUMHU KucioTtami . Li cionyku € no-
CUTb JIa01NbHUMU, OCOOIHUBO B MPUCYTHOCTI KUCHIO . OKUCIIOIOYNCH, BOHU HAJAI0Th
TOTOBOMY NPOAYKTY KOPHUHEBO- OypHii Koip 3abapBIeHHS, THM CAaMHM IOTipIIyIO€
30BHIMIHINA BUTIISLL 1 Koutip mpoxykTy . Came 3 i€l IpUYIrHE OTHUM 3 BaXIUBHX ITOKa-
3HHKIB SIKOCTI TOTOBOI MpPOXYKIii € BMICT MacoBoi yacTku okcuMeTuindyphypoiy
(OM®) i bpypdypoy .

Tak sk BMiCT IEHTO3 B TOMaTaX HE3HAYHO, TO MPAKTUYHO TIPi B3a€MOJII peay-
KYIOUHX IyKPiB 1 OpraHigHUX KUCIOT B TOMAaTHHUX MPOTYKTaX yTBOPIOETHCS TIIBKU
okcumetmindypdpypon (OMD).

Peaxmii yrBopeHus okcumetminpypdypony (OMD) B KOHIIEHTPOBaHUX TOMAT-
HHX NPOJYKTaX HIyTh OCOOINBO iHTCHCHBHE, TaK K MPH KOHIICHTPYBaHHI MacoBa va-
CTKa PeAyKYIOUHX I[yKpPiB 1 OpraHiYHAX KUCIOT 301IBIIyETHCS .

J1iis OopiBHSUIBHOTO aHaNi3y MOKa3HHUKIB SIKOCTI OyJIM MpOBEIeH] TOCHiIKEeH-

Hs . 3pa3Ky KOHIIEHTPOBAHOT'O TOMAaTHOTO MPOXYKTY, GacoBaHi B IpiOHY Tapy, Maca
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Herro 500 r, 3 MOAANBINOIO cTepuIizamieto o pexumy 15-20-30/100°C, Gynu 3akia-

JIeHi Ha 30epiraHHs B yMOBaxX HEPEryJbOBaHOTO ckiaany Ha 12 micsuiB . JocmimkeHHs

MIPOBOJIWIIM 3 iHTepBaoM y 3 micsami . OTpuMani fAaHi npescTasieHi B Tabmumi 3.13.
Ta6mus 3.13

3MiHa IKOCTi KOHIEHTPOBAHHX TOMATHUX MPOAYKTIB B mpoieci 30epiranns

3Gepirants 3pasku B mpoueci 36cpiT?HHi[
IToka3Huku .. HOBa TpaAuIHHAN
MicAm TEXHOJIOTis TEXHOJIOTis
Bitamin C, mr/100 r 3 21,7 11,0
6 20,8 10,5
9 19,6 8,9
12 18,7 7,9
Cymapuuii mirmenTHuit kommieke, *10 r/100 3 292,13 67,65
T CyXoi pedoBHHH 6 286,45 64,50
9 280,87 58,14
12 274,56 51,88
Kapotunoigu, *107 r/100 T cyxoi peuoBuHI 3 165,32 51,30
- 3araiabHi 6 162,46 47,81
9 159,06 41,82
12 156,16 37,84
y TOMY uHCIi 3 127,00 40,80
- miKomiH 6 124,31 37,19
9 122,17 35,75
12 120,64 33,21
- B-xapoTun 3 16,40 5,87
6 16,00 4,96
9 15,45 4,05
12 14,75 3,13
OM®, mr/am> 3 14,0 28,00
6 16,0 33,00
9 19,5 38,00
12 24,0 50,00
Kounip 3a npunagom Tomakosiop, po3moain 3 29,0 43,0
YMOBHO LIKaIn 6 32,0 47,0
9 35,0 53,0
12 38,0 57,0

3 HaBeJICHUX JAaHHX BUILTUBAE, IO B Ipolieci 30epiranHs B KOHLEHTPOBAHUX
TOMAaTHUX TNPOIYKTax BiAOYBalOThCsS 3MiHH, 1[0 BIUIMBAIOTh HA MOKA3HUKH SKOCTI .
Tax, npu 30epiraHHi NirMEHTHUH KOMIUIEKC TOMaTHOI Macu pyHHYETbCS, IPUIOMY B
TOMATHI{ MacTi, OTPUMaHOT METOZOM (QpaKI[iOHyBaHH, 3HIKCHHS BMICTY MIrMEHTIB

CTaHOBUTH 6 % 1pH 30epiranHi npoTsaromM 12 Micsuis, TOAl K B IPOAYKTi, OTPUMAHO-
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MY TpaIULiiHIM CIIOCOOOM, IPH aHAJOTIYHUX YMOBaX 30epiraHHs el MOKa3HHUK CTa-
HOBHTH 24 %.

[MopiBHsAIBHUI aHaJI3 pyHHYBaHHS KapOTHHOI/IIB MIOKa3aB, 10 Y TOMATHIH ma-
CTi, SIKY BUTOTOBJICHO 3a HOBOIO TEXHOJIOTIEI0, BTPATH CTAHOBIATH 5,5 %, B TOMY 4H-
cii: mikoniny — 5%, P-kaporuny — 10%, Toai sIK B IPOAYKTI SIKi BATOTOBJICHO 3a Tpa-
JIUILIIHOIO TEXHOJIOTIEI0, i TTOKa3HUKH — 26, 18 1 46% BigmosiaHo . AckopOiHOBa KHC-
J0Ta npu 30epiraHHi pyiinyetses Ha 18,3 1 44,7% BinnoigHo

3 1BOTO i1 3pOOUTH BUCHOBOK, 110 30epeKeHHS MIrMEHTIB 1 61070riYHO aK-
tuBHUX peuoBuH (BAB) TiM BHIie, ynM Oinbliie X BUXiJHA MacoBa 4acTKa .

Tennenuis 1o Hakonmu4eHHs oOKcUMeTHIPYphypory (OM®) y roroBomy mpo-
IYKTi O4YeBUIHA, B 000X MPOAYKTaX TEMIU HAKOMUYEHHs OKcHMeTHI(hypdypoiy
(OM®) npubnM3HO OTHAKOBI 1 MEPEBUIYIOTH TOYaTKOBHH BMICT - B KOHIICHTPOBAHO-
My TOMaTHOMY IIPOAYKTI, SIKWH BUTOTOBJICHHI 32 HOBOIO TEXHOJIOTIEHO - y 2 pasy, a B
KOHLIEHTPOBAaHOMY TOMaTHOMY IIPOJYKTI, SKUil BUTOTOBICHHUH 3a TPAAMLIIHOIO TeX-
HOJIOTI€I0 - B 2,3 pa3u .

JaHi, oTpuMaHi 11010 3MiHK BMICTY 3a0apBJICHUX KOMIOHEHTIB Y KOHIIEHTPO-
BaHMX TOMATHHX NPOAYKTAaX IIpH 30€piraHHi KOPETIOITH 31 3MiHOIO KOJIHOPOBOCTI
3pa3kiB . 71 MOPIBHAIBHOTO aHaJi3y BIUIMBY CIIOCOO0Y KOHCEPBYBAHHS Ha TEHACHIII]
HakonuueHHs okcumeTundypdypory (OMD) npu 36epiranHi, Oyiau pocimxeHi 3pas-
KH, CTepuitizoBaHi i pacoBani B IpibHy Tapy i ToMaTHa macra, CTepuiiizoBana i daco-
BaHA B aCENTUYHUX YMOBAX B aCENTUYHI MillIKH .

3pasku 30epiraiy B yMoBaxX HEPEryJIbOBaHOTO CKIAy MPOTATOM 12 MICSIIIB .

Cuip TakoX Bi3HAYUTH TOH (HaKT, IO IPU MEHIIOMY II0YaTKOBOMY BMICTi OK-
cumetundypdypony (OMD) B npoayKTi, IBHUAKICTH HOTO YTBOPEHHS | HAKOTUYCHHS
HIDKYE .

CyMapHUii BIUIUB pEXUMY cTepriIi3amii Ta 00'eMy Tapy, Hasae eeKT Ha 3poc-
TaHHS KOHIeHTpamii okcumetwidypdypory (OMD) mpu 36epiransi .

Taxk, npu acenTHYHOMY KOHCEPBYBAaHHI B MIIIIKH, TEMIIH 301JIbIIEHHS BMICTY
oxkcumetundypdypory (OM®) Hxye, Hix pH dacyBaHHI B IpiOHY Tapy 3 peXKUMOM

crepumizaiil 5-20-30/100°C .
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Hagseneni nani cBiz4aTh Ipo JOLUIBHICTE BHOOPY aCeNTHYHOTO KOHCEPBYBaH-
HSl KOHL[CHTPOBAHUX TOMATHHX MPOJAYKTIB y BEJIUKY Tapy 3 TOYKU 30pY 30€peKeHHs

SIKOCTI TOTOBOT POYKIIii Ipy 30epiraHHi .

Po3paxyHoOK BMiCTY PO3UMHHHX CYXHX PEHOBHH B KOHIIEHTPOBAHHMX
TOMATHHMX NPOAYKTAX, MPH Pi3HUX CHiBBiAHOMIEHHAX piakoi i rycTuii ppaxuii

VY nitepaTypHUX mKepelnax IIHPOKO BHCBITICHI MUTAHHS KOHICHTPYBAHHS
(PYKTOBHX COKIB 3 OOTPYHTYBAHHSM PalliOHAIBHOTO PiBHS CyXHUX pedoBHUH . SIK mpa-
BHJIO, 0OCST (PPYKTOBHX i OBOUEBHX COKIB 3MEHIIYIOTH y 5 - 6 pa3iB, MOKa3HUK BMICTY
CYXHX PO3YMHHHX PEHOBHH gocarae 57 - 75 %.

JlaHi 3 KOHIIEHTPYBaHH: piJKoi Gpakwii ToMaTiB BifcyTHi . Tomy Oynu npoBe-
JIeH] MOTepe/IHI eKCIePUMEHTANbHI JOCIIKSHHS MO0 3MiHM MOKA3HUKIB SIKOCTI TO-
MaTHOI IIa3MH B Iponeci i1 KOHIEeHTpyBaHHs . BCcTaHOBIIEHO, 110 MiABHUIEHHS Maco-
BOI YAaCTKH aMiHOKHCIIOT, PeAYKYIOUMX IIEHTO3 1 TeKCO3H B MPONECi KOHIICHTPYBAaHHS
MIPU3BOJUTE 0 3MiHU TEPMOJMHAMIYHOTO CTaHy CHCTEMH 1 CTBOPIOE YMOBH JJISl aKTH-
Ballil peakiiit MenaHoigiHoyTBOpeHHs . Lleli mporiec CympoBOIKYETHCS MOTIPIICHHIM
KOJILOPY 32 PaxXyHOK HAaKOIIMYEHHS TEMHOKOJIBOPOBUX CIOJIYK, IPOMIXXHUX HPOIYK-
TiB, SIKI YTBOPIOIOTHCS y IPUCYTHOCTI MiABUIIEHNX KOHIEHTpaNil IyKpiB, aMiHOKHC-
JOT y KUCJIOMY CEPEIOBHILLI .

OTpuMaHi jaHi CBiT4aTh, 110 MPOBOJUTH MPOLEC KOHIIEHTPYBAHHS IO BMIiCTy
MAacoBOI YaCTKU CYyXUX PO3UMHHUX PE4OBUH Oinbll, HDX 70%, HEOLIIbHE

Po3paxyHok OanaHcy pO3YMHHHX CYXHX PEHOBHH Yy FOTOBOMY IPOAYKTI 3 Me-

TOI0 OOIPYHTYBAaHHs HOPM KOMIIOHEHTIB IIPH 3MilllyBaHHI IPOBOANUMO 3a (GopMyII0r0:

(A" B1) +(A1"By)
X = , % 3.1
A+ Ay

ne X — BMICT CyXUX PEYOBHH B TPOAYKTI;
A\ - rycra Qpakuisi, Kr .;

A, - piaka ¢pakuis, Kr .;
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B - BMiCT pO34MHHHX CYXHX PEUOBHH B rycTiil ¢pakuii, %;

B, - BMiCT pO3UMHHHX CYXUX PEHOBMH y piakii ¢paxuii, %o;

(30°5) + (70°5)

X= =14 %
30+5

3rigHO 3 PO3paxyHKaMH 1 MiCIIsI BUTOTOBJICHHSI TOMATHOI ITACTH y BUPOOHHINX
yMOBax, MPUHIUIA 10 BUCHOBKY, 110 BMICT PO3YMHHUX CYXHX PEHOBHH B TOMATHIN
nacti Mae OyTu He MeH1ue 14 %.
Po3paxyHOK HOpPMH BHTpaTH CHPOBHHH IIpH BHPOOHMITBI KOHIIGHTPOBAHHX
TOMATHHX MPOAYKTIB (TOMaTHOI TaCTH) 3a 3alPOIIOHOBAHOIO TEXHOJIOTIEIO .
Hopwmy Butpatu Tomatis 11 BupoGienns 1000 xr TomatHoi nactu (B mepepa-
XYHKY Ha MAacOBY 4acCTKy CYXHX pe4oBuH 12 %) Bu3zHauanu 3a Gopmysoro:
_ __ 100012:100? (3.2)
C=(100—P1) (100—P,)
ne X —HOpMa BUTPATH TOMATIB, KT .;
C,— MacoBa yacTKa CyXHX PEUOBHH Y CHPOBHHI;
P, — rpannvHe 3HaUYCHHS MacOBOI YaCTKH HEBUKOPHCTOBYBAHHUX Bimxomis , %,
(Pi=65)

P, — rpaHu4Hi BTpaTé CyXUX Pe4OBHH y BUPOOHULTBI, % (P2=5.0)

1000 12 1002
X = =2702
5 (100 — 6.5) ( 100 — 5)

Jnst BupoOHunTBa 1000 KT KOHIIEHTPOBAHOI TOMAaTHOI MacTH HeoOximaHo 2702
KI' CHPOBHHH, 1110 Ha 150 Kr MeHIIe, HiXK 32 HOPMOIO TPAIUIIIHOT TEXHOJIOTI .

B pe3yabraTi npoBeieHHX (YHIAMEHTAIBHUX 1 MPUKIAJHUX TOCHTIHKEHb, PO-
3po0IeHuit crocid MiATOTOBKY TOMATIB Mepe KOHIEHTPYBAHHAM, SIKHH BKIIIOYA€E MO-

I TOMATiB Ha piaKy i rycTy ¢paknii . BcraHoBieHO, mo BiaxizeHHS TBepaoi Ga3u
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PpOOKY [Py OTPUMAHHI KOHIIEHTPOBAHUX TOMATHHX MTPOMYKTIB, BiJ pimkoi Gpakiiii, sika
B IIOJJAJILLIIOMY KOHIIEHTPYETHCS 1O MACOBOT YaCTKU CyXHX pedoBuH Bix 60% 1o 70%,
3 MMOJATBIINM 3MIIIyBaHHSM ii 3 TYCTOIO MACOI0 32 PO3PaXOBAHKUM CITiBBiIHOIICHHSM .
Po3pobiieHo amapaTypHa-TEeXHOJIOTIUHY CXeMy 3 PO3AUIbHHM 00poOieHHs (paxiii

TOMATIB, IO JIO3BOJISIE OTPUMATH TPOIYKT ITiIBUINEHOT Xap94OBOi IIHHOCTI .
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