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Changes in Head-Space Oxygen Gas
Content in Tin Cans - III.

Effects of stannous salts on the rate of browning of sugar
sweetened ‘“NATSU-MIKAN” (Citrus natsudaidai, Hayata)

orange juice packed in double coated cans, and on the vanishing
of oxygen gas in their head-space and on their can vacuum.

Kencur Kmmura, HiroE Kojima, Tosuiko Eni,
and Iwao SHiGaA.

Effects of stannous chloride on head-space oxygen gas content, can vacuum, rates

of browning of juice and internal corrosion of cans of sugar sweetened “NATSUMIKAN”
(Citrus natsudaidai, Hayata) orange (pH, 2.9 ; titratable acidity, 2.3% as citric acid;

Brix degree, 20.5) packed in double coated cans (cf. Table 1) were observed, comparing
with those of the juice in plain cans, at intervals during storage at 30°C.

The results obtained were as follows :
1. Addition of stannous chloride (100 ppm as metallic tin) to juice was considerably
effective for inhibiting the browning or darkening of juice packed in double coated
cans during storage (cf. Fig.9,10, 11&12).
At the end of these experiments, plain cans kept juice the most bright orange color
even though seemingly faded it slightly, while unacceptable darkening occurred in
the juice packed in the double coated cans containing no stannous chloride added
(cf. Fig. 9 &10).
3. Vanishing curves of head-space gas assumed to be pseudo-semi-logarithmic (cf. Fig.

1,&2).
4. At the end of these experiments, can vacuum was lowest in plain cans, but highest
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in the double coated cans containing stannous chloride added (cf. Fig. 3, & 4).

5. The cans which showed slower rates of vanishing of oxygen gas in head-space had
higher degrees of can vacuum at the end of these tests.
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Table 1 Constitution of cans (202x402) used in tests

Bodies Ends
Code (inside) (inside)
ET. No. 25 ET. No. 100
A D double coated with inside side-seam double coated.
stripe.
ET. No. 25 ET. No. 100
B E double coated with inside side-seam double coated.
stripe.
ET. No. 100 ET. No. 100
C 3 plain. plain.
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Fig. 1 Decrease in oxygen gas content in head-space
during storage of canned sugar sweetened

“NATSUMIKAN” juice including no nitrate R4 B C EMIEL, BHhORT
added. (O, plain cans; (®, double coated . o

cans, and stannous chloride (100 ppm as metallic YEHE D TELEIC X » T L il
tin) added ; @, double coated cans; experi- DR RN i NEhB. O
mental points are the average of measurements

on three samples. B, DREOEE—XXDEETIC
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Fig. 2 Decrease in oxygen gas content in head-space
during storage of canned sugar sweetened
“NATSUMIKAN” juice including nitrate (10
ppm as NOs-N) added. (O, plain cans; @,
double coated cans and stannous chloride (100
ppm as metallic tin) ; @, double coated cans ;
experimental points are the average of
measurements on three samples.
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Fig. 3 Changes in vacuum in cans of “NATSUMIKAN" juice including no nitrate added
during storage. (), plain cans ; @, double coated cans; ®, double coated cans,
and stannous chloride (100 ppm as metallic tin) added ; experimental points are
the average of measurements on three samples.
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Fig. 4 Changes in vacuum in cans of “NATSUMIKAN" juice including nitrate (10 ppm
as NO3-N) added during storage. (O, plain cans ; @, double coated cans ; ®
double coated cans, and stannous chloride (160 ppm as metallic tin) added ;
experimental points are the average of measurements on three samples.
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Fig. 5 Dissolving of tin in cans of “NATSUMIKAN” juice including no nitrate added
during storage. (O, plain cans; ®, double coated cans, and stannous chloride
(100 ppm as metallic tin) added ; @, double coated cans; experimental points
are the average of measurements on three samples.
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Fig. 6 Dissolving of tin in cans of “NATSU- Fig. 7

MIKAN" juice including nitrate (10
ppm as NO3-N) added during sto-
rage. (), plain cans; @®, double
coated cans, and stannous chloride
(100 ppm as metallic tin) added ; @,
double coated cans; experimental
points are the average of measure-

ments on three samples.
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Dissolving of iron in cans of “NATSU-
MIKAN" juice including no nitrate
added during storage. (O, plain cans
; @, double coated cans; ®, double
coated cans, and stannous chloride (100
ppm as metallic tin) added ; experi-
mental points are the average of
measurements on three samples.
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Fig. 9 Changes in Y value based on the C.LE.
system with increasing storage period of
canned “NATSUMIKAN” juice including
no nitrate added. (O, plain cans; ®,
double coated cans, and stannous chloride
(100 ppm as metallic tin) added ;
@, double coated cans; experimental
points are the average of measurements
on three samples.

Fig. 8 Dissolving of iron in cans of “NATSU-
MIKAN” juice including nitrate (10
ppm as NOgs-N) added during storage.
O, plain cans ; @, double coated cans

; ®, double coated cans, and stannous

chloride (100 ppm as metallic tin)
added ; experimental points are the
average of measurements on three
samples.
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Fig. 10 Changes in Y value based on the C.LE,
system with increasing storage period
of canned “NATSUMIKAN" juice
including nitrate (10 ppm as NO3-N)
added. O, plain cans ; ®, double coated
cans, and stannous chloride (100 ppm as
metallic tin) added ; @, double coated
cans; experimental points are the
average of measurements on three
samples.
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Fig. 11 Changes in reflectance (%) at 560 Fig. 12 Changes in reflectance (%) at 560

millimicron with increasing storage millimicron with increasing storage
period of canned “NATSUMIKAN” juice period of canned “NATSUMIKAN" juice
containing no nitrate added. O, plain containing nitrate (10 ppm as NOg-N)
cans; ®, double coated cans, and added. O, plain cans ; ®, double coated
stannous chloride (100 ppm as metallic cans, and stannous chloride (100 ppm
tin) added ; @, double coated cans; as metallic tin) added ; @, double
experimental points are the average of coated cans; experimental points are
measurements on three samples. the average of measurements on three
samples.
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1) Geisman, J. R : Glass Packer / Processor, 46 (6), 28 (1867). )
2) Van Buren, J. R, & D. L. Downing : Fd. Technol,, 23 (6), 800 (1969).
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