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Effect of Storage Temperature and Package Methods
on the Quality of Tomato

Jeong-Ry Gu

Department of Food Industrial Engineering,
Graduate School of Industry,
Pukyoung National University

Abstract

The research was aimed to investigate effect of storage
temperature and/or packaging method for quality and storage

time of tomato. Its result was followed as below.

1. In order to- know the optimal - storage temperature for
maturity of tomato, it-was carried out for 5 days on various
storage temperature (10C, 20C, room temperature and 30C).
Results for effect of storage temperature on chemical quality
of tomato was carried out. Change of sugar content and pH
was slightly decreased and it showed a little decrease on
room temperature. L, a and b value of Hunter’'s color value
were a difference according storage temperature. Texture of
tomato was decreased while content of vitamin C and

lycophene were increased on higher storage temperature.



2.

In order to know effect of package method (unwrapped,
paper wrapped, wrapped with Zipper bag and vaccum
package) for maturity of tomato, it was carried out for 5
days on room temperature. Results for effect of package
methods on chemical quality of tomato was carried out.
Change of sugar content and pH was slightly decreased on
unwrapped package method. L, a and b value of Hunter's
color value and texture of tomato were a difference
according package methods. Content of vitamin C and

lycophene were increased on unwrapped package method.

In order to know mixed effect of storage temperature and
package method for maturity of tomato, it was carried out
for 5 days. Results for mixed effect of storage temperature
and package methods on chemical quality of tomato was
carried out. Change of sugar content and pH was slightly
decreased. L, a and b value of Hunter’'s color value and
texture of" tomato were a difference  according storage
temperature and package methods. Maturity of tomato was
postphoned below 10T of storage temperature and difference
for color of tomato showed above 30C of storage
temperature. Content of vitamin C and lycophene were
increased on increased storage temperature and on

unwrapped and paper package method.

Optimal storage temperature was room temperature and
unwrapped or paper package method was optimal for

maturity of tomato.
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Fig. 1.

) «————— (@

The photograph of various packaging

methods of tomato for this experiments.

(a) Control
(b) Wrapped with paper
(c) Packing with Zipper-bag

(d) Vacuum Packing



4. EvtE ] pH &4

EntEe] BAE AAsL 7 Als T 33 FE7](AM-7 Ace
homogenizer, Nihonseiki, Japan) 3% % %2 %53t pH
meter(HM-30V, Toa Co., Japan)Z =4 3ttt 3 A5 9 Z+7)

33 RbE SAT F FEgos YE Ay

5. Hunter’s color value %%

EntEY] A7 F #HJ AP FeE ZSA4st7] Haf A
2 A (JCR01, Color techno system Co., Japan)Z A}-&3}9]
Hunter’s color valueE S A43t8th. =, EvtES HAEF S5 Ao
stol ¥ ZF A5 (1.5emx1.5ecmx1lem)E color meterZ =74 5}
Lx(fB &), ax(A M%), bx(FAM =) o2 Yetde. 3 A5 9

Ztz} 33 WiE =Aslo] HFAZ FA Y o1 Table 29 2

6. Rheometerol 93 EvlE 9 Texture &4

EntEe FEE =4317] 98] Rheometer (T1-XT2, SMS Co.,
UK)ZS AF83}9] masticability testE AAlATt & EvnfES F
AR Z(Fig. 2) ZdA] 92 A8 (2.0mx2.0emx1lem)E ¢2a S
u] o] %= force distance curve® Y- E texture profiled A3
ko] dagS veEudo. @ A8 & 77 33 RjbE 5451

Ha 2 EAER O Table. 38 28 ZAA =A & AT},



Table 2. Analytical Condition for color difference

analysis of tomatoes.

Plunger : lucite 10 mm, 785 mr

Table speed : 100 mm/mm
Chart speed : 5 mm/mm
Sample height : 20 mm

Clearance : 4 mm

Weight of load cell : 10 Kg

_10_
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Table 3. Analytical Condition for rheological

analysis of tomatoes.

Pre. Test speed : 3.0mn/s
Test speed : 1.0mm/s
Post Test speed : 3.0mm/s

Rupture Test Dist : -1.0mm
Distance :  3.0mm

Force : 100g
Time  3.00sec
Count “: 3

_12_



8. Lycopene %%
EvfE S BAE AA F IFE F=59 HE AAA 7 A
2y Fae B F o & 1g& EFvE TS A%

PTFE test tubed ¥ i g&Fo= 7t5 A% “JHjddA 53k},
ethanol & 1 : 1 : 12 =3 lycopene =5 39mle A&
Xr=
[e)

nfE gl 1gof 6mle] AAA 3 AEje] 22T FFE HUEEHA

UV-spectrometerE A}F-&3lo] 503nmoll A hexang blankat o =

sto] 3WA FA sk, A A o714 xE hexane(ml)9] %
Lycopene(™/ig) = (*/y) *x Aspz x 3.12

ve Fd 2249 FA(g)elil, Aspsd 503nmeol A FHE ghol

™, 312 A A AT o]tH(Fish et al, 2002).
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Table 4. Analytical Condition of high-liquid
performance chromatography for

vitamin C analysis of tomatoes.

- Instrument : HPLC - DIONEX(Made in Germany)

- Column : Cig (Inside diameter 5um, 4.6 x 150mm)
- Column Temperature 30T

- Detector © UV detector

- Wave length : 254nm

- Mobile Phase : 0.05M KH2PO4/ACN (60:40)
- Flow rate.: 1ml / min

- Injection Volume = 20l

_14_
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1. EvlE A AALL7 nXE o9

11 AFLEe w& EvpEe] o W3}

Ao wel EvfEe] g s A3 A3E Table 59 e}
Yotk BEviE AAEd des 9100193, 10CHHA 1A= 897
oA 5dAol = 883.o® tElyom 20CE-1UA 887014 5UA)
ol &= 87701 R, A-ZolAE 194 o] 9.00014 544 8938 =4
HAow 30CeoA= 144 88604584 8752 YEYTE wx

B

1.2 Aol w2 EnfEe] pH W)

Ao wel EvtEel pHE S48 23}= Table 6°] e
Aok AFFY EviES] pHE 4202 =74 H0om, 10T 14
AT 418914 5dA el 4112 YERen, 20CE 1494 41994 5
dA ol 4102 detutow, Ao 1dA ] 41804 5dA 412
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Table 5. Change of sugar content of tomato

according to various storage
temperature.
Sugar change
Temper-—
rature
10C 20°C Fps 30°C
temperature
Storage
time
Oday 9.1
lday 8.97 8.87 9 8.86
2day 8.94 8.79 8.98 8.82
3day 8.89 8.79 8.95 8.79
4day 8.85 8.78 8.95 8.76
Sday 8.83 8.77 8.93 8.75
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Table 6. Change of pH of tomato according to

various storage temperature.

pH
Package
condition
10C 20C > ROOTTE 30C
Storage emperature
time
Oday 4.2
lday 418 4.19 418 4.2
2day 4.16 417 4,16 417
3day 413 413 4.15 4.15
4day 411 412 4.14 4.13
Sday 411 4.1 412 413

_17_



1.3 AXeEe mE EnfES A wis)

Ao e EvtES] M WtE S43 A= Table 79
et Aok, AdEd  EwES Hunter's color  value:
41.2/-6.22/20.16 1L, 10TColA 1A= 44.49/-5.07/23.74°1 4 5%
Aol = 40.71/850/1726 o= yEut e, 20C= 194 43.01/-6.10
/24.85 ol 5d A o= 36.81/12.36/17.60 ©] i, Ao = 1L ol
42.97/-1.74/1879 oA 594 36.36/11.87/16.13 o2 ZAHH 00,
30Col A= 194 4511/-3.11/1843 oA 544 38.77/15.74/17.63%
Uelytt vs EulgE7E 40 @ w7k 2] Hunter’s color value
o] WsteE La(HE), ax(A %) bx(FAE) gt th& F94 ZolE
o},

O 0 o} =
T = E]_T

. *3
%

0]
2R

14 AFL&Zo w2 BrvlE Y texture ¥ 3}

Ao wel EvtE S texture Wt =4 A= Table
8ol YEFH At AT U Rheometerol] 2] 3k ErE 9] texture
1253gol A, 10T A 197 = 1429gol Al 5L Al ol = 1150g o= 1}

Elykom 20C+ 194 1425gol Al 5 A ol = 289go] 9 ar, Ao A

= 19 A9 1184geolA 544 321goez SAFHJOH, 30CAAE 1
A7 576goll A 5AA 420g= UER T Vs EntEZE s 2 o
7441 ¢] rheometerol] ¢ 3 EnLE 9 texture® 3t B8 A 3 A %9
B B oA zolE YE AT

15 Aol & EvtEe] RIERIC W3}
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Table 7. Change of Hunter’s color value of tomato

according to various storage temperature.

Colour difference

Package
condition

10C 20C temiz(r);lzure 30C
Storage
time
Oday 41:2/-6.22/20.16
44.49 43.01 42.97 45.11
lday /-5.07 /=6.10 /=1.74 /-3.11
/23.74 /24.85 /18.79 /18.43
42.56 46.21 42.75 36.58
2day /6.81 /7.09 /11.09 /13.81
£21.74 /21.19 /18.03 /18.30
42.62 37.67 37.67 38.74
3day /7.10 /12.26 /13.97 /11.80
/20.19 /18.04 /17.19 /18.28
41.56 36.39 36.42 38.75
4day /1.78 /11.68 /12.16 /11.63
/18.79 /17.51 /16.29 /17.87
40.71 36.81 36.36 38.77
bday /8.50 /12.36 /11.87 /15.74

/17.26 /17.60 /16.13 /17.63

_19_



Table 8. Change of texture of tomato according to

various storage temperature.

Texture
Package
condition
10°C 20T - Roontl 30C
Storage emperature
time
Oday 1253
lday 1429 1425 1184 576
2day 1351 99 404 486
3day 1282 593 393 485
4day 1182 499 331 443
Sday 1150 289 321 420

_20_



Agewo wel EvlEe] welC WalEs 43 A3 Table 9
o Yetuigith AT d EvtEe] HEVIC FHFL2 7.98mg/100g ©
A3, 10ColA 29 4= 8.03mg/100gol A 5D A o &= 9.08mg/100g 2.
2 vEyen, 20CE 294 813mg/100gol A 5U A=
12.01mg/100go] A1, A-LolAE= 2840 12.05mg/100gel A 52 A
17.65mg/100g 0. & 245 o 30Tl AE 294 9.72mg/100g !l A
597 17.81mg/100g® YElskth vl EwtEZE Ao & wj7hA] 9
HEFRIC Wshes 229 ®isto] et i F7) ste A% B
=0 2w oA Zheks A o] e

16 A% wE EntEQ lycopene W 3}

Ao ugl EulEe] lycopene WSS A3 A3 Table
100 et A3 d EnEY lycopened FS 0.365mg/kg O
2 Z2A49%001, 10CoAAE 1494 0406mg/kgol Al 54 Aol =
3.813mg/kg o & et om. 20CE 194 0.568mg/kgell A 5L # o
T 26.851mg/kgel 3L, Ao A= 1L A 0.527mg/kgol A 5 A
34.192mg/kgo.2 A Y oW 30CoNA= 1494 0.69mg/kgell A 5
AA 34.557Tmg/kgE UEFRTE v EviEVE SA4o] d w74

lycopene W3l YA F7FeteE AEgS Hola Qlow Ao
B ofod Aolg moluw gom, eEA 5% FAYE O

PN
T U
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Table 9. Change of vitamine C of tomato acco-

rding to various storage temperature.

Vitamin C
Package
condition
10°C 20T . ROOTTE 30C

Storage emperature
time

Oday 798

2day 8.03 8.13 12.05 9.72

4day 8.67 10.68 15.81 17.65

5day 9.08 12.01 17.65 17.81

_22_



Table 10. Change of lycopene of tomato according

to various storage temperature.

Lycopene

Package

condition
10°C 20T . Roofﬁ 30C
Storage emperature
time

Oday 0.365
lday 0.406 0.568 0.527 0.69
2day 0.811 1.46 31.515 6.408
3day 1.095 2.15 32.61 11.844
4day 1.257 6.611 33.381 17.4
Sday 3.813 26.851 34.192 34.557

_23_
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Table 11. Change of sugar content of tomato

according to packing method

Sugar change Room temperature

Package
condition Wrapped Packing
. i Vacuum
Control with with :
Stors A . Packing
orage paper Zipper—bag
time
Oday 9.1
lday 9 8.96 38.87 8.95
2day 8.98 3.97 8.84 8.92
3day 8.95 3.94 8.82 8.9
4day 3.95 8.91 3.8 8.88
Sday 8.93 8.89 8.79 8.83

_25_



Table 12. Change of pH of tomato according to
packing method

Room temperature

Package
condition Wrapped Packing

Control with with Vacu}l m

. ; Packing
Storage paper Zipper=bag
time

Oday 4.20
lday 418 4.16 4.2 4.17
2day 4.16 4.16 417 4.17
3day 4.15 4.13 414 4.15
4day 414 4.09 4.1 4.14
Sday 4.12 4.09 4.09 4.09

_26_



23 XU i EwlEo] M W3}

FAZEHE 2 oto] EvtE MqxWstE AT A= Table
13e] et Adgd mxd JejA EvfES MaE SA 6
A< W 41.20/-6.22/20.1690]1 9 3, 1L A o= 42.97/-1.74/18.799 A 5
Aol = 36.36/11.87/16.13 o2 YEpgon MFEGTHAAE 1
A 43.61/0.10/18.95 ol A 5L A o= 40.31/11.40/17.35 o] ¥ L, |
g o] = 1D Aol 43.30/-2.98/22.02 oA 594 38.87/7.49/
1754 2 AP on AFEIUHAA = 19A 42.85/-6.47/20.56

o)A 5QA 3962/7291777% UEbth % EvES &4 9
WA e XAl e AAREE Le(FE), ax(dAE), br(FA %)
ga 494 Aol e & 4 A%t

24 AU 2 EulE 9 texture W3}
XA EHE g8 slo EvlE] texture
Table 1401 YeEIRAIT A Td v A w EnlEo

texture M3tE 54 oS vl 12530]%dar, Aol AT F 1Y

(E
ok
il

N
o
rot
i
_E
iy

A Z4sY 1184014 5A Aol = 3212 vebyon] AR FE G o

A 194 665004 5 A o= 2050] %11z,

Aol 933014 5AA 555= FAHEANSH, MFEFUFAA= 1Y
A 1506914 594 3232 UEEH vs EvtErE 4] d wjrt
Aol EAo| WE EulE O texture W3IE Uik A= Aol

LEbsk o, 2o o7k ol Aolrt Y= As & Al
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Table 13. Change of Hunter’s color value of

tomato according to packing method

Room temperature

Package
condition Wrapped Packing

Control with : with gzggig
Storage paper Zipper—bag
time
Oday 41.20 /-6.22 /20.16
42.97 43.61 43.30 42.85
lday /-1.74 /0.10 /=2.98 /-6.47
/18.79 /18.95 /22.02 /20.56
42475 42.59 39«7 42.77
2day /11.09 /3.07 /6.46 /-3.56
/18.03 /18.60 /19.91 /19.79
37.67 36.56 39.02 41.83
3day /13.97 /13.33 /6.89 /=4.04
/17.19 /18.03 /18.67 /18.50
36.42 41.05 38.84 39.66
4day /12.16 /5.74 /7.23 /=0.74
/16.29 /17.58 /18.22 /18.32
36.36 40.31 38.87 39.62
5day /11.87 /11.40 /7.49 /7.29

/16.13 /17.35 /17.54 /17.77
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Table 14. Change of texture of tomato according
to packing method
Room temperature
Package
condition Wrapped Packing
) i Vacuum
Control with with )
St . - Packing
orage paper Zipper-bag
time
Oday 1253
lday 1184 665 933 1506
2day 404 592 738 535
3day 393 420 620 392
4day 331 349 617 361
Sday 321 205 555 323

_29_



25 Lo & EwnlEel HENIC W3}

A HE 2 st EvtES HEHRC WHIE SAT A=
Table 150 Yetl AT, AFBd vx4 ZJeld o EvtEe Hg
HIC & 34 %S W 7.98mg/100g & YERR oW, Ao A 74g

N.
rod

T 2940 12.05mg/100gel Al 5D A ol &= 17.65mg/100g 0. = 1} E}
wow, AEZAWHAME 294 10.98mg/100gol A 5D Aol =
17.39mg/100g= eSS AHWEGE oA E 295
8.45mg/100go A 5 #l-9.73mg/100g .2 =A = ov, 2 E4n
Mol = 244 7.77mg/100go A1 594 8.67mg/100g= }E}ETE W
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Etstow, AEEFUPAAE 194 3.853mg/kgol Al 5U A oll=
42.831mg/kgl. 2  SAHEY L, A HWEZAGHH|AM = 1 A o
0.852mg/kgoll A/l 54 A 16.02lmg/kg= Ao, HFxgwH
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Table 15. Change of vitamin C of tomato

according to packing method

Room temperature

Package
ondition Wrapped Packing

Control with with Vacu}l m
; Packing
Storage paper Zipper=bag
time
Oday 7.98
2day 12.05 10.95 8.45 7.7
4day 15.81 13.57 9.16 8.28
Sday 17.65 17.39 9.73 8.67
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Table 16. Change of |Iycopene of tomato

according to packing method

Room temperature

Package
condition Wrapped Packing
) i Vacuum
Control with with .
St ) Packing
orage paper Zipper—-bag
time

Oday 0.365
lday 0.527 3.853 0.852 5.151
2day 31.515 12.817 11.235 5.678
3day 32.61 23.768 12,9776 7.422
4day 33.381 36.301 15.575 10.83
bday 34.192 42.831 16.021 14.804
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Table 17. Change of sugar contents in tomatoes
according to various storage

temperature and packaging methods.

Dividing Oday 1lday 2day 3day 4day bday
10C 8.97 8.94 8.89 8.85 8.83
20C 8.87 8.79 8.79 8.78 877
Control Room
temper 9.00 8.98 8.95 8.95 8.93
—ature
30°C 8.86 8.82 8.79 8.76 8,75
10C 8.96 8.93 3.89 8.87 8.87
20C 8.80 8.80 8.80 8.79 877
Wrapped Room
with paper temper 8.96 8.97 8.94 891 8.89
—ature
30C A\ 8.89 8.87 8.84 8.83 8.81
10C ' 8.89 3.87 8.81 879 8.78
) 20C 8.83 8.81 3:79 .77 .77
Packing
with Room
Zipper—bag EMDeT 887 884 882 880 879
—ature
30C 8.85 8.81 8.79 8.76 8.76
10C 8.87 8.85 8.79 8.79 877
20C 9.00 8.96 8.92 8.87 8.85
Vacuum Room
Packing temper 8.95 8.92 8.90 8.88 8.83
—ature
30C 8.87 8.83 8.80 8.79 8.79
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Fig. 3. Effect of storage temperature for sugar

contents in tomatoes with unrapped

methods.
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Fig. 5. Effect of storage temperature for sugar

contents in tomatoes with Zipper—-bag’s

methods.
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Fig. 6. Effect of storage temperature for sugar

contents in tomatoes with vacuum

packing’s methods.
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Table 18. Change of pH in tomatoes according to

various storage temperature and

packaging methods.

Oday lday 2day 3day 4day bday
10C 418 4.16 413 4.11 4.11
20C 4.19 417 413 412 4.10
Control Room
temper 418 4.16 415 4.14 412
—ature
30C 4.20 4.17 415 413 413
10°C 4.15 415 414 4.14 412
201 41 41 4.1 4.11 4,
Wrapped 0T 9 7 3 08
with Room
—ature
806 4.20 4.20 4.19 4.15 412
4.20
10°C 414 412 4.10 4.09 4.08
Packing o 175 65T 4137 411 407
Wlth Room
ZIpper  temper 4.20 417 4.14 4.10 4.09
-bag -—ature
30C 4.19 4.19 418 4.16 417
10C 417 4.15 412 4.09 4.06
20C 4.19 415 411 4.09 4.07
Vacuum Room
Packing yopper 417 417 415 412 409
—ature
30C 418 4.19 4.19 4.16 4.15
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Fig. 7. Effect of storage temperature for pH
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Fig. 8. Effect of storage temperature for pH
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Fig. 9. Effect of storage temperature for pH in

tomatoes with Zipper-bag’s methods.
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—w— Room temperature —O— 30 C
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Table 19. Change of Hunter’s color value in
tomatoes according to various storage

temperature and packaging methods.

Dividing Oday lday 2day 3day 4day Sday

4449 4256 4262 4156  40.71
10C /=5.07  /6.81 /7.10 /7.78 /8.50
/2374 /2174 /2019 /1879  /17.26

43.01/-6.46.21/7.0 37.67/12. 36.39/11. 36.81/12.

20°C
10/24.85 9/21.19 26/18.04 68/17.51 36/17.60
Control
Rogtn 42.97/-1.42:95/11. 37.67/13.36.42/12. 36.36/11.
tfgffer 74/18.79 09/18.03 97/17.19 16/16.29 87/16.13
4511 3658 3874 3875  38.77
30°C . /-311 /1381 /1180 /1163 /1574
/—é o /1843 /1830 /1828 /1787 /1763
: 4289 4024 4015  39.92
S /20:16 43.32/-1.
10C /-712 /<128 /713 /125
63/21.04
/19.85 /1978 /1967 /19.63
20 42.78/-7.39.80/8.4 37.57/8.1 37.44/8.5 37.35/8.7
10/18.99 1/18.44 7/1823 0/17.61 17/15.09
Wrapped

with Room

paper  temper
—ature

43.61/0.1 42.59/3.0 36.56/13. 41.05/5.7 40.31/11.
0/18.95 7/18.60 33/18.03 4/17.58 40/17.35

41.31 39.97  37.01 36.89  36.06
30C /-4.11 /1045 /13.25 /14.01  /14.40
/1888 /1843 /1783 /1774 /17.35
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(continued)

Dividing Oday lday 2day 3day 4day Bbday

45.92 43.25 40.78 40.59 40.19
10TC /-3.02 /413 /1.76 /1.79 /1.87
/2256 /2122  /19.08 /1856  /18.19

20°C 43.18/-3. 40.94/2.7 40.86/6.4 40.82/7.4 39.86/7.7

Packing 05/2051 0/1950 0/19.28 5/1758 4/16.99
with
Zipper Room
bag 43.30/-2. 39.77/6.4 39.02/6.8 38.84/7.2 38.87/7.4
temper 98/22.02 6/19.91 9/18.67 - 3/1822 9/17.54
—ature
4120 4104 4066 - 3365  37.69
30C /-387 /467 . /670 /153 /187
41200 /9193 /2023 /1939 /1859 /1773
/-6.92
10016 h 4454 [ 4387 4143 4039 4021
10°C J=442 /8417 /658 /1925 /197
/2260 | /2124 /2004 /1987 /1838
] 49.53/-4-41.50/4.8 40.51/6.2 39.97/6.7 39.12/7.2
20T
12/2196 0/19.23 7/1894 1/17.49 7/16.97
Vacuum

Packing
Room 42.85/-6. 42.77/-3. 41.83/-4. 39.66/-0. 39.62/7.2

temper 47/20.56 56/19.79 04/18.50 74/18.32 9/17.77

—ature

42.27 41.52 40.58 39.42 38.25
30T /=443  /5.04 /6.38 /6.99 /7.67
/22.04 /2178 /20.82 /1950  /18.46

_47_



5 & %

Hunter's color value

8

Storage time (Day)

Fig. 11. Effect of storage temperature for
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unrapped methods.
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Fig. 12. Effect of storage temperature for

Hunter’s color in tomatoes with

paper’s methods.
—®— 10 C —~— 20 C

—w%— Room temperature —O— 30 C
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Fig. 13. Effect of storage temperature for
Hunter’s color in tomatoes with

Zipper-bag’s methods.
—&®— 10 C —~— 20 C

—w%— Room temperature —O— 30 C
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Fig. 14. Effect of storage temperature for

Hunter’s color in tomatoes with

vacuum Packing’s methods.
—®— 10 C —~— 20 C

—w%— Room temperature —O— 30 C
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Table 20. Change of texture in tomatoes according
to various storage temperature and

packaging methods.

Dividing Oday 1lday 2day 3day 4day bday

10C 1429 1351 1282 1182 1150

20C 1425 899 593 499 289
Control Room

temper 1184 404 393 331 321
—ature

30C 576 486 485 443 420

-e 1387 1343 1228 1178 1062

Wrapped 20C 504 482 481 390 376
. Room

with

paper temper 665 592 420 349 205
—ature

30C - 623 459 358 314 257

10C 1378 1305 1262 1221 1192

Packing 20°C 788 780 705 649 602
with Room

Zipper—bag temper 933 738 620 617 555
—ature

30T 672 627 455 437 305

10C 1322 1207 1187 627 326

20°C 1520 631 399 367 292
Vacuum Room
—ature

30T 1435 1199 589 502 165
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Fig. 15. Effect of storage temperature for

texture in tomatoes with unrapped

methods.
—&®— 10 C —~— 20 C
—w%— Room temperature —O— 30 C
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Fig. 16. Effect of storage temperature for

texture in tomatoes with paper’s

methods.
—@— 10 C —~— 20 C
—w%— Room temperature —O— 30 C
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Fig. 17. Effect of storage temperature for
texture in tomatoes with
Zipper-bag’s methods.

—®— 10 C —~— 20 C

—w%— Room temperature —O— 30 C
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Fig. 18. Effect of storage temperature for
texture in tomatoes with vacuum
Packing’s methods.

—®— 10 C —~— 20 C

—w%— Room temperature —O— 30 C
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Table 21. Change of vitamin C in tomatoes
accordin to various storage temperature

and packaging methods.

Dividing Oday 2day 4day Sday
10C 8.03 8.67 9.08
20C 8.13 10.68 12.01
Control Room
12.05 15.81 17.65
temperature
30C 9.72 16.64 17.81
10/C 8.11 8.38 8.54
Wrapped 20T 8.44 9.49 12.13
with paper ~ 100m 1005 1357 17.39
temperature
80 6.42 7.09 9.68
10C 7.98 7.99 8.05 857
Packing 20°C 8.37 9.14 9.37
with Room
. 8.45 9.16 9.73
Zipper-bag temperature
30C 7.39 9.73 10.73
10C 7.31 7.93 8.21
20C 7.23 7.56 8.35
Vacuum
. Room
Packing 777 8.28 8.67
temperature
30C 8.18 8.29 9.67
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Fig. 20. Effect of storage temperature for

vitamin C in tomatoes with paper’s

methods.
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—w%— Room temperature —O— 30 C
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Fig. 21. Effect of storage temperature for
vitamin C in  tomatoes with
Zipper-bag’s methods.
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Fig. 22. Effect of storage temperature for
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Packing’s methods.
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Table 22. Change

of

accordin

lycopene

to

various

n

tomatoes

storage

temperature and packaging methods.

Dividing Oday lday 2day 3day  4day bday

10C 0.406 0.811 1.095 1.257 3.813
20T 0568 1460 2150 6.611 26.851

Control Room
temper 0527 31515 32610 33.381 34.192
—ature
30T 0.690 6408 11.844 17.400 34.557
10C 0527 0892 1582 2109 3.934
20" o 0568 2352 3366 8193 13.831

Wrapped Room Y @

paper = temper 3.853 12817 23.768 36.301 42.831
—ature
30T 0.852° 3204 4259 8842 22.227
10C 0.608 4299 7504 8761 9.369

. 20T 0568 9410 10546 11.762 12.776

Packing

~with Room

ZIPDEIDA o per 0852 11.235 12776 15575 16.021
—ature
30C 1.136  12.939 15.088 17.765 17.968
10C 0973 2609 4705 6936  9.450
20°C 1.947 3.042 5354 8.071 10.546

}Dfaclcé.um Room

acKNE  emper 5151 5678 7422 10830 14.804
—ature
30C 2718 4705 8761 14.804 19.023

_63_



40

30

20

10

Lycopene Content

Fig.

Storage time (Day)

23. Effect of storage temperature for lycopene
in tomatoes with unrapped methods.
—&@— 10 C —~— 20 C

—w%— Room temperature —O— 30 C

_64_



Lycopene Content

50

40

30

20

10

-

1] 1 2 3 4 5

Storage time (Day)

Fig. 24. Effect of storage temperature for

lycopene in tomatoes with paper’s

methods.
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—w%— Room temperature —O— 30 C
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Fig. 26. Effect of storage temperature for
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