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Some Comparative Tests of Electrolytic tin Plates and Hot Dipped Tin Plates in
Cans for Japanese Canned "Mandarin’ Oranges.--«-----secseeeese V.
Brown Discoloration of the Contents.

Iwao Shiga and Keiichi Kimura.

The purpose of this study was to measure the effect of inside enameling of the tin cans on
the brown discoloration of cannad “Mandarin’ oranges during storage at elevated temperature
of about 35°C.

For the measurement of the color, samples were prepared from each test can by blending
the drained canned oranges in a Waring Blendor to the homogeneous puree, followed by
evacuation at high vacuum to remove the air entrapped in the puree during blending, The
measurement of the color in a spectrophotometer was carried out in terms of per' cent
reflectance of light at visible range of wave lengths.

As shown in the Table I, dominant wave lengths for canned or bottled ”Mandarin”
oranges were in a rather narrow range from 582 millimicrons to 584 millimicrons having no
relation with the discoloration. The areas beneath the  reflectance curve and Y value or
lumninance decreased as the brown-discoloration proceeded, as shown in the Table I and the
Figure L. It was found that there was a proximate linear relation between the areas beneath
the reflectance curve and Y value, as shown in the Figure [.

For the above men“ioned relation, the discoloration during storage of canned "Mandarin”
oranges were pursued by measuring the areas beneath the reflectance curve,

As shown in the. Table ]| and Figure [], the discoloration of the oranges developed with
much more rapidity in the fully inside enameled tin cans than in the plain and the
composite cans, verifying again the fact ——pointed out by Shiga in his paper entitled
"Experimental Results on the Discoloration of the Bottled Fruits” (1943) ®-——that tin acts
as an inhibitor to the non-enzymatic discoloration of the contents encountered very often in

the bottled or enameled canned fruits stored for a comparatively long period of time.
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Table [. Colors and areas besneath reflectance curve (ABRC) of canted Mandarin oranges

- d Pe Y ABRC
Description of test samples X .y (mp) | (28) (2%) (sq.cm)
Oranges packed in a plain can and stored for
0.494 | 0.443 583 83.7 27.8 40.0
one day at room temp.
Brown discolored oranges packed in a fully
inside enameled tin can and stored for 345 0.493 | 0.444 583 83.2 18.0 29.2
days at abt. 35°C.
Deeply discolered oranges packed in a glass
0.468 0.417 584 69.3 14.8 25.6
jar and stored for abt. 3 years at room temp-
Oranges packed in a plain tin can and stored
0.479 | 0.439 582 78.3 23.0 35.1
for abt. 10 months at room temp. [
Oranges before pasteurization 0.502 J 0.438 | 584 84.2 28.1 —_
Fig. 1. Reflectance curve of canned " Mandarin” oranges
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Curve 1 : Oranges packed in a plain can and stored for on2 day at room temperature

Curve 2 : Brcwn discolored oranges packed in a fully inside enamelled tin can and
stored for 345 days at abt. 35°C. ’

Curve 3 : Deeply discolored oranges packed in a glass jar and stored for abt. 3 years

at room temperature.
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Fig. 2 Relation of the luminance to the area beneath reflectance curve.
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Table [[. Changes of the areas beneath reflectance curve during storage at abt. 35°C.

Code of Storage period in days
test Note
sample | 38 83 158 345
T * * *
A 37.4 37.1 34.2 29.1
B 39.2 40.2 39.2 355 * Brownish
C 40.0 40.3 39.7 36.1 orange color developed in the
D 38.9 40.9 39.4 35.9 liquid.
E 39.5 37.5 361 —
Code of test samples; see the
F 40.4 40.4 40.3 —
Table I of the_ first report.
G 40.4 40.2 39.8 —
H 40.3 39.8 38.3 351

DEOEZRORHRE Y 7 7 TRTLRE=EROMEIOELbN D,
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