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" Polarographic ~ Studies on Canned Foods.
st Report.
On the Influence of Solder Component for Can-making to the Contained Amount
Lead in the Contents of a Can. (June 30, 1952) :
| Kyuzb Oda

Abstract:

Measurement was performed on the lead that dissolved into the contents of a can from k
solder applied to the sanitary can body which was made by means of an automatic can m
facturing line. - | .
1 The solder used was the following two kinds:-

Pb:Sn=40 : 60 and Pb: Sn=96 : 4
2. The sanitary cans used were the 2 kinds: inside coated can and inside not coated can,
being of diameter 77mm. x height 82mm. |
L 3.As'the samples for those experiments, the cans were filled ‘with 17%sugar solutic?
‘ pH 3.7, seamed by a vacuum seamer at 18 inches vacuum, and steﬁﬁzed for 20 miz
at 100°C. | I
4. Measurement dasses were the foﬂov{ring 3 kinds:

the 1st class kei)t at 37°C. for 3 months;

the 2nd class kept at 37°C. for 6 months;

the 3rd class kept at 37°C. for 6 months and then kept indoors

for 6 months,

The Result of the Experiment(cf. Table [[)

1. The experiment on the cans preserved at 37°C. for 3 months as well as those pr'
at 37°C. for 6 months established that Pb Ion of max.value 5.80 p.p.m. was deti
the solution contained in some of both the cans to which the solder of Pb :lS‘
60 was applied and the cans to which the solder of Pb:Sn=96 : 4 was applied a
no Pb Ion was detected in others of them.

2. Pb Ion was not detected at all in the test cans kept warm for 6 months at 3!

then kept indoors tor 6 months.
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N 3 pifference was indistinguishable as to the dissolving amount of lead in the contents of

the sanitary can to which the solder of Pb : Sn=40: 60 was applied and of the sanitary
can to which the solder of Pb : Sn=96 : 4 was applied and also of those cans inside-
‘ coated and inside-not-coated. Accordingly it is regarded that as the solder of Pb: Sn=4o
. 60, which has already passed hygienic test, is sanitérily ‘safe, so is the sanitary can to

which the solder that contain a high amount of lead is applied.
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MERSE ORI E BEDERITE Y ROBORMEMEEHL TES L Bbha,

18864  Ridltschewski “0.3%"(%;3)
Rocchard ' “Sardinen---6ép.p.m." .- “Makrelen. -.- 83p.p.m.” _
- “Thunfish..-75p.p.m.” “Sardinen (EHIRFB - - 168p.p.m.”) (&t4)

EAKKER - “EAH---00161g/9”  “E --0.010932/%"
wiptE.-0.01782/95"  “4Ras---0.00892/%5"
“Hpy.--0.006122/ 95" ““Izu>---0.00238g/ 95" .
“%...0.00342g” (&£5)

A.Papineau-Couture, Cheftel  “FRy i’ (5£6)
LH. Lampitt “Sardine---0~150p.p.m.” (&£7)
N.N. Mussérskii, V.N. Kassatkiva
“Preservedment, fish and vegetables.--#H{+" (&8)
H. Amphlett williams “Canned fish.--0.1grain” (&9)
P. Manceau, H. Griffon “Sardine.--8.33p.p.m.” (2£10)
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© 19364  A.H. Staud - “Beer---2.0p.p.m.” (&t11)

19374  V.E. Ogzetskii, = V.N. kefer: “fm3” (12)

19374 H. Cheftel and M. L. Pigeared “EET” (513)

19374 Charles Lepierre, Elvira Rodrigues “Suggested.--3.0p.p.m.” (gt14)

194148 I.Kotlyar and E, Bedakina “lp.p.m.” (&£15)

19434  H.W. Gillett,E.J. Cameron  “%4T5 3" (316)

" A. Lench, E. S. Pilkington R (2E17)
H .Cheftel, F. Custol  “Hpje+" (2:18)
H .Cheftel, J. Pien =~ “Peas.Milk k:ﬁQTﬁHﬁ-&-?" “Tomatoes.--2.0p.p.m.” (&F
James Dick and L.I. Pugsley  “Clams---0.81p.p.m.” “Oysters.--0.83p.p.m.” 4
: “Smoked oysters-.-0.33p.p.m.” “Crabs...0.17p.p,m.”
“Lobsters---1.03p.p.m.” ' “‘Shrimps..-0.48p.p.m.” (

F. Emanuele and E, Cecherelli  “Concentrated tomato-juice---5.80~6.24 P-

(8£20)
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(The estimation Value in 1 N. Caustic soda of lead of known concentration;




Concentration(mol)

Ancdic potential(volt)v.s.S.C.E.
Half-wave Potential(volt) ; —0.80 . . ] —0.80
Wave-height(mm) - 9.0 9 . d 5.1 3.3 1.6

—9

Galvernometersense(1.20xX10 Amp.) 1% . 1% 14 1

o

sHIE TERI T Ok, RERS, #E (1) DI LD | AT

#8053 %10 Nggiig Halt-wave Potential —0. 765V &2 b, ABIOLISRT & 18 sA-—BEERL ;
TE5, RBECEAT 3 EARE ORISR > 3R EAIATY L T Blank test s

E kB ItSRORTBEERML KhDfk, .
4 R RIES -
| _semmnaRrERe BBABME LEEX b UM 100cc. ¥ MBI ) Polarographic SHCTHRERE
e AMREACTERMAVUELT, R85BT A v 1 P A SR B LI TR L

BEL <35 BRAAEACTERE TR 4 CRUBLTORIEE 5 $ OERCRES 5 | EH

&g‘@%}ﬁmcc TR RO, HERLBBRELEY FDB?R&KW@%%%G)?&%@E%
05 BRICBIES LT 3 . HAPHERE Table ]| 1= TRT . L
Table [] &RFEREAMNC R 2 ARMED HIEHER
(The result of the measurement on the test cans in the respective storage term.j
A7) SBE 1 B OWE (c.c.) (Liquid quantity in 1 of the test cans(c.c.)
‘ 7 D ¥EZepE(inch) (vacuum degree in 1 of the test cans(inch)
7 D_EERZep(mm) (Head space in 1 of the test cans(mm)
s oPHfE (PH value in 1 of the test cans.)
@JEJ iz k> Wave-height (mm) {EL N. R. —&{}ﬂiﬁtﬂ-&—j‘ (Wave-helght of prepared test
, sample (mm). N.R.=Lead wave was not detected)
Sense of Galvernometer (1.20 ><-l;)9 Amp) @ﬁl}@ﬁ& (Controlling coefficient of sense
of galvanometer.)
7l EsistetoHalf.wave Potential (Voltjvs. S.C.E.
(Half-wave potential of prepared test Samples(volt)v.e. S.C. E)
WS> Anodic Potencial (volt) (Anodic potential of prepared Samples(volt).)
© BEAnERWAY S8 EF (mol) (Corespondent concentration to known lead-solution(mel).j
BRH{8AE Ikgh omeP (p.p.m.) (Mg nunber of lead derected in 1 kg of Samples(p.p.m.))




(A) 445 6HBHE3 7B 37°C&zﬁba;

(B) EEEERES > H 37°C B OH




(C) 4% 6 EMEREHES 7 B 37°C {READK

A B C D E F G H I j
o ) s
g8 | 155 | 55 | 3.7 | NR | — - +0.189 - -
wi | 75| 65| » | NR | — | — +0.172 — -
985 | 220 | 55 | # | NR | — | — +0.194 - -
g5 | 75 | 55| » | NR | — - +0.235 - —
g2 | 220 | 65| # | NR | — - -+0.193 = —
80 | 225 | 70| # | 40 | 3 | —0.734 +0.198 5x10 2.07
285 | 18.0 6.0 - 10.6 3 —0.785 40.241 | 14x10 5.80
oz | 11,0 | 65 | »# 4.0 | 1 | —o0.743 +0.214 5x10 2.07

(D) HgREmEE 3 7 A 37°C fHAOH

. A | B cC |{ D E F| G H I ]

o84 | w5 | 65 |87 | NR | — — +0.203 ~ -
87 | 165 | 65| » | NR | — = +0.206 - -
286 | 7.5 | 65| » | NR | — - +0.215 - —
" 289 | 220 | 60 | » |21 | 1 | —0.754 +0.210 | 3x10 1.23
‘20 | 150 | 45| # | NR | — — | to.er — [
4 | 210 | 65| » | NR | — = +0.205 - =
j.284 | 18.0 | 6.0 ” NR. | — — . 40.213 = —
; 65| 65| » | NR | — - - = -

44 6 L HER#E 6 7 B 37°C fHEOH

B c D E | F| .G H I J
[ : - ° ~6 g

9.8 | 45 | 87.| 1.2 | 1 | —o0.801 +0.211 | 2x10 0.83

45 | 75 ” NR | — |. — +0.165 — e

50 | 35| » | NR | — — — — -
130 | 50| » | 38 | 3 | —o.761 40.212 | 4x10 1.66
55 | 55 | » | NR | — | — — - —
75 | 5.0 | # | 26 | 1 | —o0.742 4+0.172 | 3x10 © |  1.23
55| 65| » | 31 | 3 | —o0.768 40.212 | 4x10 1.66
75 | 50| » | 24 | 3% | —0.89 | +0.195 | 8x10 1.23
80| 65| » | NR | — = > 40.198 - -
60 | 50| » |22 | 3% | —0788 | 40204 | 3x10 |. 1.23
65 | 65 | » | 42 | 3 | —0.810 4+0.200 | 5x10 2.07
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(B") wsAkmifEeiE6 7 B 37°CREDOR

SEBRBEER

(C) 4% 6:FHBEREMGE > H 37°C HBEOH

A C D E

281 6.5 3.7

288 6.0 ”

285 . 48 | ». |'N -
282 6.5 ” —0.774
287 45 | . —0.843
286 | 22. p : - —0.721
286 . ” -
289 ' V4 2 —0.781
285 2 2 ” - =
283 . . ” —
287 : i ”
279 Vi
285 . .
285

v




(D) EshLmifiEE#E 6 7 A 3T°CREOR ,

R :
A | B ¢ D E | F G H I J
2 | 8.0 | 65| 37| NR | — - 40.165 - —
mh | 180 | 50| # |20 | % | —087 | 4026 | 3x10 1.23
24| 550 | 50| s |29 || —0762 | 40193 | 3x10 1.23
2 | 162 | 55| » |59 | % | —079 | 40207 | 8x10 3.32
g4 | 210 | 55 | 4 | 15 | 3 | —0.784 | 40191 | 2x10 0.83
o0 | 205 | 55| » |29 | 3% | —oaw 40057 | 3x10 1.23
w0 | 80| 65|, |84 | % | —os2 | 4022 | axio 1.66
e | B0 | 65| 4 |89 | % | —078 | 40205 | ax10 1.66
o | o | 50| 4 |34 | % | —o7s | so28 | axi0 1.66
286 | 6.0 | 50 | » | NR | — - +0.198 - -

(AT) 4% 6 LERIERG 7 A $7°C i+ 6 7 § SERAEOR

A | B C D . E | F G H I J

282 | 3.5 | 45 | 8.7 | NR | — - +0.250 - -
" 281 3.0 6.5 ” .N.R. e N +0.271 - -
216 | 9.5 | 8.0 p NR | — ~ +0.239 - =

-
.

") SR MESEE6 B 37°C fHE+ 6 » AERRFOM

B C D E F G . H I J

6.0 3.5 3.7 | NR | — — | +40.234 e -
3,5 4.0 ” N.R. — — 40.240 — -
15.5 6.5 ” N.R._ —_ — +0.242 — ;=




(G 44y 6 EEEREE6 > A 37°C BB+ 6  ASBEAFORM

B C D | E | F G

15.0 4.5 3.7 N.R.
13.5 7.5 ” N.R.

11.5 4.5 ” N.R.

(D) ESREEMBEEG 7 | 37°C B+ 6 7 AZEREFOR

A B | C D E '| F G

286 | 155 | 6.0 | 3.7 | NR
285 | 13.5 4.5 ” N.R
290 | 14.0 4.0 ” N.R.

L4 BEIERERE BT hkoml

1) 37°C =T 3 > ARBDI

2) JHoOREEr X 58 (B0

- SRR / SR BiigREE (p.pm)

4457 6 LM %40=0.3 1.23
5 67 3 H 310=0:2 5.80

b) JEOMEC X 5 (RO

SRR IS / SRERMEE BHEEEE (p-pm.)

4% 6 mi  %=0.37  5.80
v Y e H 3%=0.12 1.23

©) MEEM# L NEREEoE (CHOBERERE ),

SRR / SRBAER HHgREE (p.p.m.)

5.80
5.80




2) 37°CI=T¥ 6 AREDH

a) EHOEET X 5 (o)

rHSRSME (p.rom.)

4 4 6 YW
B HEE

2.07
4.14

b) FHOEEIC X 5 i (BEHEOM)

T SRR / SRR

R E (p.pw.)

4 4 6
R H

" 745=0.54
§40=0.80

.3.32
3.32

©) NEBM: SERSEoHY: (CEHOEELERET)

SRR / BB riigpsEiE (p.pm.)

1544=0.79 3.32
1654 =0.68 4.14

'3) 31°C iz T 6 7 BREKEEIC 6 7 A REDH R
C REHORECRTRAERRECRTO o & CRERIE S 5 QMBS <2 BTH3,
o :

‘. 3rA8 37°C EEZICREORBRBI- OV TR, EEFIC OV TOZRETR 8L |, HELHIE
MEE U TR SR IO S8D.0.m. XML T 545, 4 56 FEGE L M
I RO BB DB A TIXAERIE(45 62 BEE) & IR EEI fiie EE2THB LBbR S,

) 6 r AR37°C BRI REORBRIEI- O TiZ, MERED AR XBE < Eﬁﬁ#ﬂi@@

EREEEE (45 6 $EIE) |\ -SRI AR BE R RLTEY  BRBUAE.
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e B HAIC S B —BMLEISRONTO IR 7> & b 4+ LEROKRES, BE
BBA 5212k 5 4 T THEARIC S LS ERTHA 5;@1‘ BEic H. Cheftel, J. Pien & -
H2) Sy RELTES. |
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