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Hygienic Chemical Studies on Canned Foods—II

Studies on the Polarographic Determination of
Trace Amount of Lead in Foods

Hircko Toyota and Takatomo Horio

Determination of trace amounts of lead in foods is very difficult, Various methods
such as dithizone. polarographic and atomic absorption methods are well known and are
employed for this purpose.

The polarographic method is easiest among these. Therefore, many research laboratories
concerning canned foods applied the polarographic method for the determination of lead
in foods. It is known that when tin ion is present in the sample, accurate determination
of lead becomes difficult.

In the present paper, some investigations were made on the influence of tin ion upon
the lead determination by polarographic method by using the mixture of the same volumes
of 0.6 N-HCIO, and N/500-HCIl as the electrolyte. It was found that when more than 20
ppm of tin is contained in the samples the values of lead contents were exaggerated. To
avoid this, the method of the treatment with Dowex A-1 chelating resin reported by
Biechler was examined and it was found that the method is necessary and useful as the
pretreatment for the polarographic determination of trace amounts of lead in foods in the

presence of tin.
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1) FEFE|ITIE  0.6N-BHULERIEHE & N/500ER D FEFRE.

2) AEHENAW C WESS (Ph(NO,),) #5#:1.5985g ZFFB L. 1 ZWERIOmML IZ&D LAKEIMAT
100meE 4 3. ZOE1metE DAEMATIOOMZE L, MEEFBE L. 1me=100xg Pb
3) AT ARREAERE Imex & D, KEMATIOOMEE L. Imé= 1ugPb
4) £—505 3 7 MBNEHEINE  PHEEEED 0.5. 1.0, 1.5, 2.0, 3.0, H X 4.0mi%EFHF
DED, FNENEETHKERVTERI200meE L. £#HRBKE0.25. 0.5, 0.75, 1.0,
1.5 BXL2.0ppm TH 5.

5) AXEWEEE  2BRAZX (BE) 0.5g2—A—IcfED & D, HEE3me 2 MAKIITES
VWi ETIMRBERLAOL, BHDEkhenBIRET, BREASK N- BBRICHER L T250mes &
L#-. COMsme AFYN-HEAMATI00me & L. AXEHERFRE L. 1me=100pg Sn
6) M- TVEET v == L7TE (pH6.4)

7)Y 0.25M-7 zvEBT = ARE (PH6.4

8) Xuzw s RA-1F 1 — M#lE (50~100 # vy ¥ =) . TVvE=U LR AF 4cm, FKE50
cmDERMEH T 20 5 L0805 200meABRETHED, N-@if, K, N-TvE=7K, LU
KEFNWTENFRESICER L7205, 0.25M-7 = VBT €=y AERPICKHRT:.
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1) 2 —tHIEATL  FEHIcm, BX 20cm OBEERAFTIERNEH IR 77 L0TF
BICH T ABAED, F9I VI RA-1 FL - REOLZmEERTALTERLAE.

2. BER—Jvy 537  BIRXR—-F05 77 PA-202 Z AL,
3. ERuBARBOSKBKIEEBICREITES

CARD S BBBEZPARINCKEMZ THAILEL, CO10gxE—A—ICRDED, HEE
BRI UAXBEERAEITNEFNELGRLAEOIEME DB, HFIERT VT T TESERR
550°C DEEFETKIL L. BB HCI (1—+2) 4mé ZMAKBLTCERSE, TACELEL,
EKLEOREHLBL oMM H-DLHFERHR 10me M2 THRFELBRL, REFTIT
BEL—WEER. KBILEMEE LT —-0.3~—0.6VOHEOE - 05 7 AZPEL. 275
ZREN0g AL ED, & LFABOSTERE, BLTCRAXESMABELZMAL OISO TERIL

Table 1 TInfluence of the evaporating conditions upon the detection of lead by
polarographic method

Lead added (ppm) 0 0.25 0,50

Ereporaion | Evperton [ Peril | Bporion [Pl | Brporaion [ ol
3 oo o P o P 02 ozl eso | om0
&= 10 0 0 0.25 0.28 0.49 0.55
= 50 0 0 0.27 0.30 0.55 0.58

The test solutions were made from mandarin orange juice and the standard solutions, and
after dry ashing at 550°C, HCl (1—2) were added and were evaporated, then the mixture of
0.6N-HCIO, and N/500—HCI] were used as the supporting electrolyte.
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U, HCl (1-2) ZInA KB ETIRIZERSY, BESODTHIEBLRETADL, &S
BREMABRLUOb—HBEHRE -0/ 562 ELL. BlIcE—7 0 7 7 AREESF]
DL THELIR -7 075 ol DREHERL, ChIBSOTRNBBZENRL TR 1K
AL, R1ITHONDS X)IEREEIRENAEL L IWICEBIBAICKHB INE Z & H0HH
Uk 15T, UTOEBRTIISESICHESERE L TERMELE.
§. RXXFEHONBRLBEICRIFIIEE
1) B ToksE.
BERREO2.5mEFTOEZTNTNE —H KO LD, E2IRUALE D ICAXEEERED
ZBERML., KB LTEREEZI OB IFERE 10me M2, T3 TR LHICBMELT
SMRAME L. SAANCHEEAIE 5me ZAVLEAIC SO THRBICRIELTEL, cth
LOREEZE2ICRLI.

Table 2 Influence of coexistence of tin upon the detection of lead by polarographic
method and the effect of ion exchanger treatment.

Lead added. {(ppm) 0.25 0.50
. Without Treated Without Treated
Ion exchange resin trelatml;nt *2 wirfl'?*%’ tréatg;;nt *2) w{te}?*e‘”
ppm ppm pPpPm ppm ppm
0 0.25 0.25 0.50 0.50
_ 5 0.25 —_— 0.50 —
3 10 0,25 0.25 0.50 0.49
3 15 0.26 0.51 —_—
el
Z 20 0.27 — 0.51 —_—
& 25 0.27 0.24 0.52 0.51
30 0.32 —_ 0.60 _
50 0.32 0.25 0.60 0.50

The test solutions were made from the standard stock solutions. Complete evaporation was
practised before adding the supporting electrolyte.

*) Ashes which were obtained by the dry ashing method were treated with hydrochloric
acid and evaporated to dryness on a steam bath and cooled. The supporting electroyte was
added to the residue to dissolve the residues.

*3) Ashes obtained by the dry ashing method were dissolved in hydrochloric acid (1 —2)
and the pH was adjusted to 6.4 by adding ammonium citrate buffer and aqueous ammonia,
then treated with Dowex A-~1 (resin).

*4) Metallic pure tin was dissolved in hydrochloric acid
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Table 3 Influence of coexisience of tin upon the detection of lead by polarographic method.
Sample Orange juice *V Vegetable juice
Lead adde;ipm 0.25 0.5 0.30
Ton exchange Without Treated Without Treated Without Treated
resin treatment *2 with*¥ treatment with treatment with
ppm Ppm Ppm pPpm PPmM ppm ppm
0 0.31 0.31 0.56 0.55 0.30 0.30
i 10 0.31 0.31 0.56 0.56 0.30 0.29
:"a;; 20 0.31 0.31 0.59 0.56 0.31 0.30
- 30 0.35 0.31 0.60 0.56 0.34 0.30
a 50 0.38 0.31 0.65 0.56 0.35 0.31
100 0.99 0.31 1.06 0.56 _— —_
*1) Initial lead content was 0.06 ppm.

¥2),3),4) See Table 2. footnote 2), 3) and 4),
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#2, 3STROND LD ICAXH 20~30ppm Ll EREFT REAITE, KILBERNTE L T
BEEAMZ 2EEAEETEIHOHIZABEREBAKRE LS CEMHM LI, £CT4—1) I
JVBEHAL-EEAROBRERMARY, 4—2) THE, RKELARHOZNETNICER (1
2) 10me Fo%mA. BHNTESY, KalLT0SMEMALT AEYERLCERLLOEA
HU, KIom BXUMY = VET v2==9 AE8FHEIMAZMARTL, I6ICT7vE=TKEE
MUTpHE 4 IZBREEZNTNT V- FEIENZ 21IBEL, £—A—3K1I0mETHEL, #7 4
LEEAS, FEN2me/5 THTSE, £80T0.25M 7 T VBT ¥ £ =7 4FR30mE, DT
ﬂ@mw%%hﬁhﬁ?é%mrﬁ%%ﬁbt.T%ﬁ@mm%&be*?é%t@%.%%%m

N-B§# 30me % 3 EICAT THEEYASL, S0 2my/FOFHETHT &€, HFREEDTKE
_i: L?Aégﬁ-{.[ﬁ U, BEICHSEERE Sme LA THEREL, — Mt —-7o07 7 2 Z28EL
7z,

ANZAASEEIANEE 0, 2.5, 5.0 BXY 10mesThEFRE —H—ICRDIRD . KBTS E
L7zob HCl (1—2) 10me &MA. DTEHOSEA LRBRICERMEL TR L FEMETK
WTHE—Far 3 aiEl, TORSLVBRESE/ERL, chEoucaﬁwwﬁ”*%m
L. ZopkiEEsE 2, 31iC MEsaE] Om\izaRL.
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HEOARIZOWT, ZORBERROHETRIET 5 &I, SRR~ F 1 — PEIER

FETHUEL.. KD TRAIBIEDOLWTHRABELE4ICRLE:.
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Table 4 Lead content in foods.

- . Lead content Date of
ample in content .
’ et | W | manufuctured
ppm ppm ppm
Pear in sirup 52 0.14 0.11 3629
L°an§§{agagm§f§p 110 0.30 0.25 3704
Mandarin orange 390 0.57 0.46 9206
;"’é’ Oyster 1.9 4.17 3.29 0507
- ” 5.8 0.62 0.60 0604
3 ” 4.5 0.63 0.59 0507
& . .
S Tuna in brine 6.0 0.75 0.47 -
” 0.9 0.17 0.17 1731
Boiled skipjack 3.2 0.49 0.49 —
” 3.2 0.21 0.19 -
»  mackerel 7.5 0.10 0.09 —
#  salmon 0.4 0.13 0.13 4629
»#  swordfish 1.5 0.46 0.37 1202
Mackerel 0.33 0.32 0.32
” 0.22 0.18 0.15
= ” 0.17 0.10 0.10
§' Jackmackerel ) 0.98 0.60 0.61
Sardine 0.12 0.23 0.22
K Whale 0.10 0.11 0.10
Salted salmon 0.11 0.25 0.26
Cod 0.11 0.09 0.12
Lobster 0.17 0.05 0.05
Laver ** 0.08 0.10 0.20
Wakame ¥* 0.40 1,18 1.21
3 Hijiki ** 0,43 1.69 —
2 Tororo kombu ¥* 0.12 0.50 0.61
g Dried bonito ** 0.42 1,47 1.48
0 Shirasuboshi 0.42 0.54 0.69
” 0.31 0.56 0.40
” 0.16 0.61 0.48

¥2),%3) See table 2. footnote 2) and 3).
% Dried material.
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—BEIIREE LTERKILLABHESZHBRIZER L, RS- EBRECH L, BAROERERE
BEREIYREL-OLEHTEEICERLTE— 50/ 7 20T 3867, &hABRH%:
BB AQRIRER S CICEARERARKEO MR RIZT BB OO TR L. Aids
AR IcIE 2 XH0.03ppmkk X o ds, BREHRZINLEL-IL. CORHIHBBLCAXD—
FETMZ, EREABETHS550°C TRILULABRFEREZMA KBS L THERERAL7. 0=
WHEBOREMNELLRUON U N TERSALLBAL, EREESDTICEBLRE
DSED IOV TENTNIIFEREEMABRARIE LE L. Mhofad, AXEBRNX
TREFICHE U THBERBE SN & o, RILBAEIR550°C THEX A MW EA8RIL .
NERMETRAXEEICIIZZERA(EDONLE P -1, COBEORIZENTIZ, HLERLE
REAULGATRAX0ppmOIEIEET. SLFELUERTERES U & 212 2X10ppmD ik
ETHRBERSI0BIILEL. BREEFREIRAEERIELOTELTH A LML/ .
W TUTOEBTIZEREM SR LORBENTRITER U AEERAL LT LRORE
ZBascEElLi:

ARARFRLABBMEICRZTESBLARZ LKL, BIUVIIRLAEIO CEERDAHDE
ATIIARBEppmffiEN S, - RH TOBATL20ppmEl EOIFETH S MICHABRITE
HEN. COCERBEOMBEREEMLUALRT. BE. 2ELLEORFETOBRELZET S
BAREEDCHACLARLTWA, T TBiechler iz k2489 275 2A—1F V- EERE
WANESOYERT® 2IMtt KERELL. KEOHERELNCICERELG L EICET 28
BB ADESIZEDLEN, 20 BHER OARSBBESITERL LD JEHESNATETH
3. KEILXS1HEBE, £2, JIRLEIILAZAXOEEZ ST AL LICHBEAGESEICAE

TE3T Ehbhot. BUBAXBERBEORLS 2, 3ORFEH DV TAEIEOREDHIGE
RONTERBEEFELARZEMORLA XD ICHERESBDONA. BHGEERLL, AXEBERE
DERNBARESIZ VLTI, A%, =70, 2 AYVFREEBROTIEREEABIBLRELD
Rz EEMEH oL, SOLHLERABRTCHRLLEL>LWTIEL-L T A, SHHAKBTR
Peskih E RBIEMERE L OMICMEEOZREZED ONLEML~7M, OO, EAAZH, BITL
STIELO—ATRBELRECX - BA0NBEMEVEL AL, $10 0 ETRRSER
FELLFHENBEMRAETH - 7--
UEOALVKAROLOARBOBREOTEIZ DV TRIZRITORMEB S BH, FEART
2 ZH20ppmPl F_ET 2 BAOROMELEL LTH L — rREAMLRIHEREZ—HikThd & &
Aoha.
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1) RERERMENE ARMABREERE SRRNLE OBEREYE (HM3F10[280, BAEHLR
P3705) . P 115, 72K 1 8%F (FRFISOME 7 258 A-HERM2388) , il miRkk44.
2) BAFEYAE  BHRBRILLER P 313 (1973) SRMEERAH.

3) H P 289 (1973) &Fiai kR &ttt
4) Biechler, D.G, ; Anal Chem. 37, 1034 (1965).
5) HREH HE X = flalt N

6) BAAAREEIE : “ARSEERERECRITERRE (Mn2si12 AR HETHINS) 01
BWEIZ2T" P 403, il Lot




