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On the Discoloration of Tomato Juice Packed in Plastic Films

Etstzo Matsui and Yoshihiro Shimizu

The tomato juice samples degassed in vacuo were packed in pouches of low density
polyethylene (high gas permeability), polyvinyl chloride and polyvinylidene chloride (low
gas permeabitity), with care not to enclose air. The pouches preserved in a refrigerator
(in the dark). at room temperature (both in the dark and in the light) and at 37°C. (in
the dark) for one, three and six months.

It was found that the change of color accompanying the decrease of licopin contents
in tomato juice in plastic pouches is caused by the reaction of the carotenoid with oxygene,
permeated through the plastic films. The reaction was found to be accelerated by light as
well as at high tempratures.

]

1. #

EEOR, P EIFY—CBHRULTBAT 2~ 25T IRF VS + 74 VAT -tk

», BHRELT, B~0%4 (BRDE, BN TRELLOL, TOGH, RERNLLOD
TIARARLOTL G ET S,

BFEINVE-AERHICE-T, L, a, bOBERE L/, COFERITEEBO ITL-
Thr=wbYa—REDOTHREIRATH S,

P POFRVERRACF /A FDSHOFLLTY I/ THELERBRDLETHS, b
2 MIIEE (Ya—R, Fa—V, IERR VLN E) ZHEEMTF = FOFROENEBEE
FAEEL, Y 2 VEBEDTEC EICONTIE, KR, WY (EREEER, 7% has
D (FEX), B, #8, MEY (HTA), =K FEDY (FVa-<V) BEOWERNH 5.

P PIIBRE TIRAFVYS - T4 VAT E- BICHEDTHERRE Ui ke LTI,
() Luh @t brFe Yy PE2RYZRTFAL - RYHELE=Y FY - KYZFLYO3FT 3
F—F (BSHEHERR) ¢y 7 @it s Y - BRI FLY - TAIHE - RY)IFL VD4
B7ix—1F GEKMHN) O7 4 v TE-LEICEHEEL, 202 BHREL:. TOHR, F
BEREFEVBLCEREEMKTHY, TLAEMOREE T Ii -t 74 vaTEHLILLO
BEQEBEBKRKTH - 7z,

ALY R b2 —2%, RV ZFLY, B HREEYVIFLY, ®EaTry, RYx

BAMRIES, IMEAHER, 51, 1083 (1972)




AT, R)EEE=) FYEIUR) oV VOELRB 74 v E, FRASEFHMABTEHREL
P IF—bE, FRTAVIBEMATHB LI IX -t 74 VAT 2400 BH TEH,
BRELIDL, 0~5°C, ZRBIUB COZRERYT 120 BIREELT, 2DEER{L, #
BONEBE (BE), #oF /4 FE, BHECEEZEIER FYXEBEDHLVWY T v&k
€77 RYZFUVVEB 7 A VATEELLONRARBFLIEN TR Ebho i,

2. X B 5 & "
90
WMEROBETREL- < (F28) £ &
IR —IChY, RICBERALTE=E Va
CAORME Uiz, ZOMREOELR ME "
Fig1l O30 TH . Sie
Table 1 CRT 3AMD 77 2F vy - 7 £ %
AMLTIFY-NUTE (57 -338x8 £
cm) £EY, TR < b U a— 24 50ml & -
2EAN, FCEADER LB LEars, 20
QA YR WVWAY—5—Tk—bbY—nL,
80°C, 205MMBHTIREE LI, Zho °r
ZEEHAHBE (5~10°C), £FiR (15~30°C) Y50 200 450 500 50 600 50
REpT. ZRUT. 37°COLMRAD LREK Fig 1 The abso\r’v:ii:r;::c::; of extracted
ZH80T,1,38XU6YFHERELTDS, tomato juice (z-hexane as solvemt)

Table 1 Properites of films

. Thickness Gas(air) permeability |Water vapor permeabili
Films mm cc/emesec:cmHg g/m?/24h v
Polyethylene (low density) 0.042 1.82 x10°® 10.6
Polyvinyl chloride 0.035 0.03 » 28.9
Polyvinylidene chloride 0.040 0.004 ~ 7.3
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Table 2 Tomato juice stored in plastic pouches for one month

Wt. change | DBrix Color Lycopene
Films pH
% % L a b %

in refrigerator PE.Id.| 3.1t 0 6.0 | 17.11 ] 12.39| 7.10 67.61
PVC | 3.10 -0.1 6.0 | 16.75 | 14.39| 6.39 68.70

5—-10°C PVed | 3.10 0 6.0 | 16.74 | 14.69 | 6.29 69.45

at room temp. in the | PE-M-| 3.10 0 6.0 | 16.33| 12.45| 7.20 62.15
PVC | 3.09 ~1.4 6.0 | 16.33| 12.45| 6.38 66.49

dark 20—30°C PVdC | 3.09 -0.1 6.0 | 16.08] 12.45| 6.10 69.45
at room temp. in the | PE-d.| 3.09 -0.9 6.1 | 18.62| 9.17] s.90 34.61
‘ PVC | 3.00 -1.3 6.1 | 16.40 | 13.02| 6.45 56.11
light 20—30°C pvdC | 3.10 —0.2 6.1 | 16.95| 13.04 | 6.85 59.45
PE.M. | 3.10 -3.6 6.1 | 16.21| 10.89| 6.10 34.66

in incubator 37°C pvC | 3.09 —6.4 6.1 | 16,72 | 10.93| 5.80 55.00
PVdC | 3.09 —4.2 6.1 | 16.42| 10.95| 6.10 60.69

Control 3.13 — 6.0 | 16.78| 13.56 | 6.00 | 100.00

Table 3 Tomato juice stored in plastic pouches for three months

Wt. change | Brix Color Lycopene
Films pH
% % L a b %

in refrigerator PE.ld.| 3.15 | — 0.5 6.0 | 18.80 | 11.69 | 9.49 39.65
PVC | 3.19 | —1.2 6.1 | 18.21| 11.60 | 8.82 46.32

5—-10°C PVdC | 3.21 | — 0.7 6.0 | 18.11| 12.10| 8.45 53.00

ut room temp. in the |PE-W-| 319 | — 1. 6.1 | 17.99| 10.00| s.80 32.60
PVC | 3.19 | — 2.9 6.1 | 17.81| 10.49{ 8.41 44.50

dark 20—30°C pVdC | 3.11 - 1.8 6.0 | 17.70| 11.40 | 8.04 52.84
at room temp. in the |PE-M-| 339 | =21 6.1 | 21.80| 5.30] 8.30 9.86
. ) PVC | 3.8 | - 3.2 6.1 | 18.00| 11.36| 7.68 29.19
light 20—30°C PVdC | 3.19 - 2.2 6.1 | 17.2¢| 10,80 | 7.30 33.00
PE.d.| 3.2 | - 6.4 6.5 | 18.13] 9.15| .83 15.01

in incubator  37°C PVC | 3.11 —14.5 7.6 | 17.50 | 9.79| 8.39 29.09
PVdC | 3.11 - 8.1 6.3 | 17.98| 9.49| 8.89 33.91

Control 3.13 — 6.0 | 16.78| 13.50 | 6.00 | 100.00




Table 4 Tomato juice stored in plastic pouches for six months

Wt. change | Brix Color Lycopene
Films pH
% % L a b %
in refrigerator PE. 4| 3.21 | -1.2 6.0 | 17.69| 10.08] 8.28 20.41
o PVC | 3.20 | - 26 6.4 | 17.50 | 10.93| 8.11 34.10
5—10°C PVAC | 3.20 | - 1.3 6.0 | 16.60 | 11.41| 7.19 49.86
at Toom temp. in the |PE- 4| 3.28 [ —23 6.1 | 17.67| 7.3 7.60 15.85
PVC | 3.28 | — 4.4 6.7 | 17.25| 9.18| 7.30 29.70
dark 20—30°C PvaC| 331 | - 3.6 6.4 | 16.50| 11.21| 6.82 38.00
at room temp in the  |PE-.| 3.20 | 3.0 6.1 | 25,14 | —3.41| 7.1 0
_ . PVC | 3.25 | - 5.0 6.7 | 20.0¢| 5.0 6.8 7.67
light 20—30°C | pyac| 3.20 | — 4.2 6.0 | 19.20) 6.58| 5.82 12.84
PE..| 3.21 | -1.8 6.7 | 12.12] 2.8t 7.12 4.09
in incubator 37°C PVC | 3.23 | -—23.0 | 12.8 | 13.50| 3.70] 7.04 9.39
PVAC | 3.22 | —13.3 6.8 | 17.09| 5.80| 6.78 14.%
Control 3.13 — 6.0 | 16.78] 13.50 | 6.00 | 100.00
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