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ON THE INFLUENCE O LIGHT UPON PACKED FOODS IN PLASTIC FILMS

Hideaki Saigo and Etsuzo Matsui

The quality of packed foods in plastic filmm pouches is influenced by storage tem-
perature, permeated oxygen through film and lightings.

The present paper deals with the influence of light on Sake* soybean oil and mandarin
orange in syrup packed in transparent films.

The film material tested are shown in Tahle 1.

Transmission spectra of some of the commercial plastic films in UV and visible
region are shown in Fig. 1-1~3,

The shinning devices used are : (1) A chamber with white lamp designed to
give even lightness, (2 ) A 253.7my mercury lamp, (3 ) A 380 my mercury lamp, and
(4) The sun light in the room.

The influence of light on the quality of foods during storage was investigated.

The following results were obtained.

1. The color of Sake* packed in polyethylene film pouch changes darker in the light,
while suffers no significant change ir the dark.

The Sake* packed in the laminated film conposed of polyethylene-cellophane (PVdAC
coated) is not significantly influenced by light, possibly because the laminated film
has poor per.a.eability to oxygen (Table J[-VI).

2. (1) The color of soybean oil packed in plastic film pouches was worse (fading)

when stored in the light than in the dark (Fig. 6).
(2) The peroxide value of soybean oil packed in plastic film pouches was higher when
it was stored in the light than in the dark with the exception of the soybean oil
packed in polyethylene-cellophane film (PVdAC coated). The peroxide value of the oil
packed in polyethylene pouch was highest (Fig. 2).

3. (1) The color of mandarin orange packed in plastic film pouches was worse
(fading) when stored in the light than in the dark with the exception of that packed
in polyethylene-cellophane (PVAC coated) pouch (Fig. 9, 10, 11, 12-1~4).

(2) The amount of Vitamin C in mandarin orange packed in plastic filn pouches
decreased remarkably during storage in both with and without light, with the exception
of that packed in polyethylene-cellophane (PVAC coated) pouch (Fig. 8).

(3) The amount of carotenoids in randarin orange packel in plastic film pouches
decreased more in the case of storage in the light than in the dark. Especially, the
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amount of carotenoids in mandarin orange packed in polyethylene pouch decreased
more than that in other film pouches (Table V).

1. Generally, the influence of light on foods packed in transparent plastic film
pouches was the faster chenical and physical changes when exposed to light than
those stored in the dark.

Especially, the polyethylene pack. btecause of its permiability to oxygen, was found
to be inferior to polyethylene-cellophane (PVAC coated) packs as for the quality
retention during storage (Table JI). Sake® : rice wine.
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Table |. Packaging materials tested
Films ' Thickness (mm) '
Polyethylene 0.04
Polyethylene (HD) 0. 06-0. 07
Cellophane 0.025
Polyester 0.025
Polycarbonate 0.05
j Polyethylene-cellophane (PVdAC coated) 0.05-0. 06
| Polyethylene-polyester 0.06
Polyethylene (HD)-polyester 0. 06-0. 07
Polyethylene-polycarbonate 0.05
Polyethylene-cellophane (A) 0.05
” (B) 0.09
" () 0.04
Polyethylene-aluminum foil-polyethylene-cellophane 0.07
Polystyrene cup
Table II Gas permeability of films -
. Thickness Gas(air) permeabilities |
Films {mm) (cc/ecm sec. cmHg) X [0~ |
Polyethylene 0.04 8.38
Polyethylene-cellophane (PVdC coated) 0. 055 0. 004
Polyethylene-polyester 0.06 0.058
Polyethylene (HD)-polyester .08 0.09 v
Polyethylene-cellophane 0.05 0. 008
Ng 02 Coz
Polyethylene-~cellophane (PVdC coated) 0.003 0. 004 0.01 4
Polyethylene-cellophane 0. 004 0. 004 0.014

Table T 3%{&1%i##k% General Food B:THIELAETHB. £ F L v 3REDER
BKRT, b= F o 2BG L7 a VA EBABNTHS.
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Fig. 1-3 The transmission spectra in the
ultraviolet region of packaging
material.

Table [ Effect of storage on color (absorbance at 420m#) of Sake
packed in plastic film pouches.

. Packaging

\ _ materials Polyethylene | Polyethylene | Polyethylene ?ﬁg’%ﬁﬁl‘m? oil
“~——____!| Polyethylene | -cellophane HD olvetbylens
Storage time (PVdC coated)| -polyester -polyester _gelfophgne
in hours
0 0.020 0.022 0.022 0.022 0. 022
5 0.013 0.023 0.021 0.027 0.026
24 0. 041
48 0.026 0.042 0.035 0.036 0. 053
72 0.027 0. 035 0.042 0.027 0. 040
96 0.037
120 0. 046 0.046 0.048 0. 042 0. 041

Storage condition: Dark at 25°C.
BEITO%NE (253.7 mu) ZHEH LD (Table V) TR COBRONEEBLISHEY
ZRFAURRBT 4 v LT EBEOEDMBLISD.
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Table ¥ Effect of storage on color {absorbance at 420m#) of
Sake packed in plastic film pouches.

]‘ Packaging -3
‘M Polyethylene Polyethylene Polyethylene (HD) |

! Polyethylene -cellophane ‘
| Storage time (PVdC coated) -polyester -polyester ‘
[ in hours _
| 0 0.022 0.022 0. 022 0.022 '
| 6 0. 190 0. 080 0.032 0.030 j

Storage condition: Ultraviolet-ray (253.7 m#) exposure at 22°C.
(Toshiba mercury lamp GL-10. illuminated energy: 200/w/cm?)

Table V Effect of storage on color (absorbance at 420m#) of

Sake packed in plastic film pouches.

Storage condition: chemical light (36om#

(Toshiba chemical lamp FL-20BL)

I ANT (360mp) DFEEBH U-#EFE Table V ITRT.
EHRRBE (HRIT  HE 300~750 mza, MIE 10000 lux) ICRESF~NEBE L E22

exposure at 22°C.

\ Packaging I
\. materials Polyethylene |PolyethylenelPolyethylene |Polyethylene [Polyethylene
—~——————|Polyethylenej-cellophane (HD) -cellophane i-cellophane
Storage time, (PVdC coated)-polyester }--polyester (B) <)
in hours, L
0 0.026 0. 026 0. 026 ‘ 0.026 0. 026 0. 026
10 0.188 0.093 0. 086 |‘ 0.096 0.099 0. 103
20 0. 155 0. 087 . 0.112 0.120 1 0. 090 0. 106
! 30 — 0.085 | 0.132 o.1492 | 0.082 0.115
i 95 0. 235 0.101 | 0. 195 | 0.216 i 0. 096 0. 164

Table VI Effect of storage on color (absorbance at 420m#) of
Sake packed in plastic film pouches.

\%& Polyethylene | Polvethylene ! Polyethylene f’:llyet.hylen?o.l ‘
Sto " Polyethylene (éx‘:;eégphante a Ivest ! ]('le) —poligg&l;llré nel !
r?gehollrlx:esz coated)| -polyester ' -polyester “eeliophane
0 0. 020 0. 023 0.020 ‘| 0.022 0.022
3 0.025 0. 047 ; 0. 051
10 0.0a7 0. 076 0, 062 | 0.071
15 0.076
20 0,081 0. 086 0. 085 0. 082 0.027
23 0. 091 " ‘
30 0.104 0.0835 0. 109 0. 107 ;
35 0.124 |
40 0.089 0. 124 0.123 '
30 0.093 0. 138 0. 137 0. 046 ‘

Storage condition: fluorescent light {360~750m#) exposure at 35~40°C.
(Toshiba fluorescent lamp FL-20SW: 10000 lux)
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Table Wi Effect of storage on color (absorbance at 420m#) of
Sake packed in plastic film pouches.

\Packagmg I |
K materlals Polyethylene 'Polyethylene{Polyethylene |Polyethylene [Polyethylene
'Polyethy lenej-cellophane ‘ (HD) -cellophane |-cellophane

| Storage time (PVdC coated) -polyester  {-polyester (B) ©
in hours 1

0 0.026 0.026 | 0.02% 0. 026 0.026 0.026

96 0.188 0. 086 | 0.135 0. 162 0. 076 0.168

192 ‘ 0. 230 0.103 . 0. 194 0. 237 0.099 0.238

Storage condition: daylight exposure (south window {500~2000 lux) at 22°C.
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Fig. 4 Effect of light on peroxide values
of soy-bean oil, packed in plastic
film pouches, which was covered
with a screen* to prevent UV rays.

Storage condition: Exposed to light (fluo
resent lamp 300~750 m#) 1500~2000 lux.

* Composed of cellophane containing the
UV absorber.
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Fig. 6 Effect of light on color of soy-bean
oil packed in plastic film pouches.
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Effect of light on peroxide value
of soy-bean oil packed in plastic
film pouches, which is covered with
red cellophane.

Fig. 5

Storage condition: Exposed to light (fluo-
resent lamp: 300~750m#)
1500~2000 lux.
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Effect of light on color of soy-bean
oil packed in plastic film pouches,
was covered with cellophane. (Type
A: containing the UV absorber. Type
B: red cellophane.)

Fig. 7
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Fig. 8 Effect of light on ascorbic acid content

of mandarin orange in syrup packed in
plastic film pouches.

u
. raoly thﬂ»n.—:lllrv"aeh vdr eoated}
L] U
23 Fnl\uhvvrne e A “‘:1!-‘.:1
«Polvester
relyeu ylroe
Polvatyrere cvy =Polyestor
22.: lnl)'L)rcﬂe =40
> .
3
::‘ Folvethyiens
"
2 -
‘ I Q= Polyathriene
i 20"
b /94
/&
/7
T 1 1 T 1 ¥
-5 -¢%¢ 2 0 2 #

discoloration =—=—— R —=> We3
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Fig. 12 Effect of storage on color of
mandarin orange in syrup pa-
cked in plastic film pouches

(storage time 90 days).

Exposed to light (fluores-
cent lamp 300~750 m#) 1500
~2000 lux.
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Fig. 11 Effect of light on color of man-
darin orange in syrup packed in
plastic film pouches (storage ti-
me 90 days).

Exposed to light (fluorescent la-
mp 300~750 m#) 1500~2000 lux.
® Dark.

Fig. 12-3 Polyethylene-polyester
(Exposed to light)

(Dark)
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Fig. 12-4 Polystyrene cup

(Exposed to light) (Dark)
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Table VI Effect of light on carotenoid content of mandarin
orange in syrup packed in plastic film pouches.

Packaging ,
\\ materials Polyethylene Polystyrene
T Polyethylene ‘
Storage time ! -polyester (cup)
in days ! .
0 2.7mg/100g 2.7mg/100g 2.7mg/100g
i5 A 1.3 2.5 2.4
B 2,0 ‘ 2.5 2.6
30 ! A 0.3 1.6 -
B 1.7 2.0 —
5 A 0.2 0.3 1.1
"B 1.2 1.9 1.2
60 A 0 0.3 —
B 0.6 0.8 —
5 A 0 0.2 1.0
I B 0.5 0.8 —

A Exposed to light (fluorescent lamp 300~7350m#) 1500~2000.-lux;
B: Dark. '
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