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On Fading of Green Pigment of Spinach Packed in Plastic Pouches

Etsuzo Matsui and Yoshihiro Shimizu

Green pigment (chlorophyll), obtained by extraction from 150 g of spinach with acetone
and following columm chromatography of cane sugar, was dissolved in 50 cc of ether.
Every 0.3cc of the ether solution was dropped on a piece (sizing 5x5cm) of filter paper.
This green paper samples, being kept dry, were packed in pouches (6% 6cm) of low density
polyethylene, polyvinyl chloride and polyamide-6 respectively. And these pouches were
packed again in larger pouches of high density polyethylene films (sizing 10X 10 cm). The
permeabilities of packaging materials are shown in Table 1.

Three systems of double packaging were accepted, thus :

(1) in inner pouch, vacuum in outer pouch, vacuum

(2) " , vacuum —— ” , water and air

(3) // , air _ ” , water and air
Experiment 1 —— Studies on the effects of light on chlorophyll. (Fig. 1-A, B, C. )
Experiment 2 —— Studies on the effects of heat on chlorophyll. (Table 2)

It was found that, (1) the decompositon of chlorophyll. i. e. the change in green
color of spinach to white was chiefly effected by light, (2) moisture, oxygene and dry
heating gave comparatively little effects.
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Table 1 Permeabilities of plastic films to gas and water vapor

Films Thickness Ai"r“ Water vanor®?
(mm) (ec/m*/day) (g/m*/day)
Polyethylene, low density 0.045 1100 10
Polyvinyl chloride 0.055 20 30
Polyamide-6 0.045 1 100
Polyethylene, high density 0.045 300 2
1) General Food Method 2) JIS Z 0208
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Fig 1 Effects of light on the chlorophyll packed in double pouches
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Table 2 Effects of heat the chlorophyll in the dark

Amount of chlorophyll (mg/D)
Heating temperature Heating time
Non packed Vacunm packed in Al-foil pouch

20 mins. 2.53 2.72

80°C 40 2.43 2.60
90 2.03 2,53

20 # 2.19 2.44

100°C 40 1.78 2.42
90 1.42 2.24

20 7 2.06 2,23

120°C 40 1.59 1,90
90 1.34 1.58

20 1.01 H 1.14

150° C 40 0.87 1,02
90 0.46 0.82

Control 2,70
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