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Some Comparative Tests of Electrolytic Tin Plates and Hot-Dipped
Tin Plates in Cans for Japanese Canned "Mandarin” Oranges.--- ()

On the Losses of Can Vacuum during Storage in a Warm Room.
Iwao Shiga and Keiichi Kimura

The purpose of this examination was to observe the performance of the cans made of
No. 50 electrolytic tin plate for ”"Mandarin” oranges comparing with that of the cans made
of hot dipped tin plate in current use.

Kinds of test can are shown in Table I. Two types of tin plate were used in the
fabrication of the test can. One of the types was Japanese cold-rolled, hot-dipped tin plate
with actual average tin coating weight of 1.41bs./B.B. and average phosphorus content of
0.008%, the other was American electrolytic tin platé with actual average tin coating weight
of 0.5 1b./B.B. and average phosphorus content of 0.006%5. The internal enamel used on the
test cans was of Ioleoresinous baking type. The test cans were filled with segments of
oranges on commercial canning line and close supervision was exercised to minimize vari-
ations in the quality of oranges, such as filling contents, acidity, Brix, head space, sealing
vacuum, processing and cooling.

Twenty-four cans of the test packs per each kind (or treatment) were stored in a room
having average temperature of about 35°C. Vacuums of the experimental cans were
measured by means of "FIRA" Improved Vacuum Gauge (5 at arbitrary period. The rates
of average vacuum loss or change are shown in Table ]| and Fig.l.

On the b_asis of the résults, the following suggestions may be given;

1. No.50 electrolytic tin plate cans, including both. the simple plain cans and the ones
composed of enameled ends and plain body, are not satisfactory for "MANDARIN”

oranges because of quick loss of vacuum due to corrosion.
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2. Fully inside enamel coating was effective on the improvement in keeping vacuum of cans,
but not enough to make the electrotin plate cans approach to the cans made of hot
dipped tin plate in performance. In tha case of the fully inside enameled electrotin
plate cans, failures up to 33% had occurred due to corrosion at the end of 345 days of

storage at average temperature of 35°C.

3.The so-called composite cans (enimeled electrotin plate ends on plain hot-dipped tin

. plate body)may be used satisfactorily as containers for "MANDARIN” oranges. This
conclusion conﬁrms the results obtained by Luech and Brighton (1944) @ and Davis (19
54)®.
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articles to them.

% g

SFOBBHELENE LLBER 2y =7 ) s WOBENER &, LB LMOMEH L LTOXR
L E Y 2ARET ORI, TEROBE Ay 7 ) *OROCBR #v 7 ) * L EAL X
5 & BEE A, R R AR, R MR OERICETET 5 &k 510k s oo &
ETHIBELVEBR #v 7 ) * MOBERNLEE T 3 b, ESHEEREHMELTA
CEEWTHO LB ito o

KETTERK #v +7 ) + I BEEAEHCRIAT 5 Y- CEMICME L 28, 8,
=30 EFEEEY THMEOMETS > 2 ERS o 5O # v + B O EHREMRT ) + O bl
ZETF S8, fEo TERDT ) *+IWOKIC & ONWAHICH LT T HHMBERIKS & = 5> R
AT R o D TH B o £ TIMAELIOREICRY 5 £ EUBEAH VBSR4 v +7 ) $BED
BB OB ER L THAKEEB LT B3 OWTARARRBThbNR L DE T H 5 2
American Can Co. TiibhiziRE#5E1. Lueck and Brighton (1944) Dic X - THE IR TW
%, MR EAp T H#HE LT [Lima beans, Peas, Corn, Meats & (0835 Marine foods D&
HBHIRAMED L in BRI L CRIBRARCEEON =7 2 a2 L 0.5 HESEK v +
TR IAHRTH B2 EAFER D hedt, TEORMEOREWCHRERTRES vy +7 0+
HUELTESNER BBk o oo BND 2B B LA BR Ay ¥ 7 ) S ESHE PO
BEIRNENEFHED B DERTE, =7 » n REOZR BRI LU GHEME AN 238 & 2. Bl
Composite can (=7 x e 2 I L WIEEL 2 v * 7 ) +HBERC, = A 22 BLEEK 2y +
7 REERE LA D OMAML, FROBMEORRICHERL T, L. 25HBE DR~ »
* 7Y s WEEOWAMEICE e = 2 kT I L% LTIk, 0.50& 0. 75HBEDH D »
v *BOBR Ay # 7 s HRABEEORBEM TR, SXKEOFERKEHLSOARTE LR RER

— 9 —



RHDTHS | EWMRTWB. g+ — =+ 5970 Davis (1950 @ MIPKERVCEEROES
9 7 ) FMACEBREI Ay +7 ) $EERE Uy KE, EEHRO+ -2 5 ) THEHEBEMYERAL
<, #— = + 5y 7 Peaches, Pears, Tomato juice & (f Sweet corn » N&E# & L ARG
D, EZBEDOWNL, KEBEREORERVG L L ORFRIC OV THBEE YT - 2R,
BEROBUE 1L HERE v 27 ) B OEH L . BEEHELZ 0.50 HEBSK 2y 7 )+
gEE L 55 5758 Composite can IEH THIIL, P~ P2y ATHL25HEDER v +
7 ) * IEOMERIC, BEEHEL & 0.50 HEFEE #» + 7 U +iSIE Y WA B/ Rk
Hr L5, Sweet corn L LTk, HeMERHP ML 0.0HEEBR 4y 7 ) sl 2 b #
fEL = Ze@EDERMMR S Z LM Tn B, ,

BEEES TR AEBEN SV, R EEMOME) bIERGOH 2 MEEEM I, ORBEICER #
o+ ) S EAFIF S AUB B0, FILAHKAIIC, S E RFFHE Composite can DI BETN)
iR o THERHBRD bONMIDO VT, HREE LD, ZOFHEEML .

RERER O S
A @
a) ZEOBYECEROT ) FRLLTOMO TH D,
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Table 1. Kinds of test cans

| Code |- Ends Bodies || Code Ends Bodies
A H. L. H. L. E E. L. E. L
B H. L. H. F E. L.
c | H. H G E
D | E.L H. H H. L. HLf.




Note; H = hot dipped, plain

electrolytic; plain -

. = hot dipped, enameled

E
H. L

E. L. = electrolytic, enameled

H. Lf. = hot dipped, on body flanges with a width of 17m. m. enameled .
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OPE & REE L TIRFOBWELR 5 25, BEORERIEMOTERIC 3 MLE/EL K-
.
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Table J. Loss (or change) of can vacuum during storage at average temp. of abt.35°C.

Code of B Vacuum in iches at 20°C. Fail
Qce 0 Storage period in days at about 35°C ailures at
the test ~ 38 [ 83 ] 114 | 158 | 345 the end of
pack Days from the date of canning to the date of testing 354 days.
47 | 92 | 123 167 | 354
*
A 11.4 \ 10.9 10,5 9.9 8.6 0.0
B 11.3 10.8 10.1 9.1 8.0 0.0
C 11.6 10.9 10.0 8.4 5.7 0.0
D 11.1 10.8 10.5 7.9 8.1 0.0
E 10.9 9.9 9.4 8.3 — 332
F \ 10.3 6.4 5.2 0.4 — 10094
G 10.7 | 7.8 3.5 1.1 — 10024
H ’ 11.1 10.0 9.6 8.6 6:9 0.0
L. S. D.
(o = 0.05) 1.1 1.4 2.1 | 1.9. ‘ 1.6

* Note : the data on this column represent average can vacuum of four test cans,

the others show average can vacuum of three test cans.

Lig. ]. Losses of can vacuum during storage in a warm room.

/z,.
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Vacuum in inches
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Period of storage in days
(days of storage at abt. 35°C. plus 9 days of storage at room temp.)
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