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Studies on Browning of Canned Fruit Juice—I

Effects of Stannous Salt on Browning of Sugar-Sweetened
Natsu-Mikan (Citrus natsudaidai, Hayata) Juice Packed
in Double Coated Cans.

Keiichi Kimura, Hiroe Kojima, Toshiko Ehi and Iwao Shiga

Effects of various amount of stannous chloride (250ppm, 100ppm, 50ppm. 15ppm and Oppm
as metallic tin) on the rate of browning of juice of sugar-sweetened natsu-mikan (Citrus
natsudaidai, Hayata) (pH. 3.0 titratable acidity, 1.8% as citric acid ; Brix, 20%) packed in
the double coated cans were studied, and compared with that on the juice packed in plain
cans during storage at 30°C and room temperature. Changes in head-space oxygen gas content,
can vacuum and internal corrosion of cans were also studied.

The results obtained are as follows :

1) A roughly matual relationship was found between the added amounts of stannous salt
and the inhibiting effects on the browning of juice packed in double-coated can. (cf. Fig. 4, 5,
6. 7 and 8)

2) This inhibition was only effective for a period of storage at optional temperature,
and thereafter. was lost suddenly, and it was observed that Y-value (based on C.LE. system)
falled with similar speed as in the case of cans with no stannous salt added. (cf. F ig. 6)

3) In the case that stannous chloride of 250ppm (as metallic tin) were added to juice
packed in double coated cans and the cans were stored in room temperature, it was found that
bright orange color of fresh fruit lasts at least for a year. (cf. Fig. 7)

4) Decreasing rate of head-space oxygen gas decreased by adding stannous chloride to the
juice packed in double coated cans. (cf. Fig. 1)

5) During the storage, no significant difference were observed in the can vacuum,

internal corrosion, etc.
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Fig.1 Decrease in oxygen gas content in
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head-space during storage of canned
Citrus natsudaidai juice at 30°C.
A : Double coated cans. Stannous chloride
(250ppm as tin) was added. C : Double
coated cans. Stannous chloride (50ppm as
tin) was added. D : Double coated cans.
Stannous chloride (15ppm as tin) was
added. E : Double coated cans. F : Plain
cans.
Average values of three samples were
plotted.
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Table 3 Can vacuum in test cans,

Storage period
Code| About 15hrs. 371 days
after

manufacture | Room temp. 30°C
(em/Hg) (cm/Hg) (cm/Hg)

A 32.0 40.4 3.0

B 25.9 38.6 29.2

C 33.5 38.6 33.5

D 33.3 34.8 34.8

E 36.3 40.9 34.5

F 37.8 42.9 36.3
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Fig.2 Changes in iron content during storage
of canned Citrus natsudaidai juice at
30°C.

A : Double coated cans. Stannous chloride
(250ppm as tin) was added. B : Double
coated cans. Stannous chloride (100ppm as
tin) was added. C : Double coated cans.
Stannous chloride (S50ppm as tin) was
added. D : Double coated cans. Stannous
chloride (15ppm as tin) was added.

E : Double coated cans. F : Plain cans.
Average values of three samples were
plotted.
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Fig. 3 Changes in iron content during storage
of canned Citrus natsudaidai juice at
room temperature.

A : Double coated cans. Stannous chloride
(250ppm as tin) was added. B : Double
coated cans. Stannous chloride (100ppm
as tin) was added. C: Double coated cans.
Stannous chloride (50ppm as tin) was
added. D : Double coated cans. Stannous
chloride (15ppm as tin) was added.

E : Double coated cans. F : Plain cans.
Average values of three samples were
plotted.
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Fig.4 Changes in tin content during storage of Fig.5 Changes in tin content during storage of
canned Citrus natsudaidai juice at 30°C. canned Citrus natsudaidai juice at room
A : Double coated cans. Stannous chloride temperature.
(250ppm as tin) was added. B : Double A : Double coated cans. Stannous chloride
coated cans. Stannous chloride (100ppm as (250ppm as tin) was added. B : Double
tin) was added. C : Double coated cans. coated cans. Stannous chloride (100ppmm as
Stannous chloride (50ppm as tin) was tin) was added. C : Double coated cans.
added. D : Double coated cans. Stannous Stannous chloride (50ppm as tin) was
chloride (15ppm as tin) was added. added. D : Double coated cans. Stannous
E : Double coated cans. F : Plain cans. chloride (15ppm as tin) was added.
Average values of three samples were E : Double coated cans. F : Plain cans.
plotted. Average values of three samples were
plotted.
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Fig.7 Changes in Y-value based on C. I. E.
system during storage of canned Citrus
natsudaidai juice at room temperature.

A : Double coated cans. Stannous chloride
(250ppm as tin) was added. B : Double
coated cans. Stannous chloride (100ppm as
tin) was added. C : Double coated cans,
Stannous chloride (50ppm as tin) was
added. D : Double coated cans. Stannous
chloride (15ppm as tin) was added.

E : Double coated cans. F :Plain cans.
Average values of three samples were
plotted.
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Fig.6 Changes in Y-value based on C. L. E.

Y - value

Log

system during storage of canned
Citrus natsudaidai juice at 30°C.
A : Double coated cans. Stannous chloride
(250ppm as tin) was added. B Double
coated cans. Stannous chloride (100ppm as
tin) was added. C : Double coated cans.
Stannous chloride (50ppm as tin) was
added. D : Double coated cans. Stannous
chloride (15ppm as tin) was added.
E : Double coated cans. F : Plain cans.
Average values of
plotted.
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Fig.8 Correlation of log Y-value and tin
content after storage of canned Citrus
natsudatdai juice for 371 days at
30°C.
A : Double coated cans. Stannous chloride
(250ppm as tin) was added. B: Double
coated cans. Stannous chloride (100ppm as
tin) was added. C : Double coated cans.
Stannous chloride (50ppm as tin) was
added. D : Double coated cans. Stannous
chloride (15ppm as tin) was added.
E : Double coated cans. F : Plain cans.
Average values of three samples were
plotted. ’
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