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2R, EBILHE 9N Fa2— b YOFELERED, HRo—< A4 F Y 208LDOR
REHRL T D TIL¥iLE 1R, #flo—<04# Stannum k43 0T,P +
HHRE ORRUPEBERASEERLTWS. #lxE, 7 5432ppm, /N50.3~2.5
ppm (E#50.9ppm), /NEH 0.6~1.8ppm (F¥g1.2ppm), 4 0.1~0.2ppm 7 &
TH5.2 Tk, HERBROPTHAFERCEZAINELL REIND. i, 2»AH
BAXA y ¥k B E, TUT, Wk, ERBEIR, MBE, Ty T v REOHR
REIDZAXBERTS. CORXBEHCLIZEFCHET LT —225D0d 505, AXHE
BABCENBEDEZERHONRBEETRRV. ik, BYERCIZF—2b—ED
HErdbDERNWEL TWW.

T, PAEBESTORXDOEREEE L THRERRET, LordE» CHEAKE
X, BEPAVERRPLCEEIN TOWIKHEOEHOXEOER LR LA LEAD BRI W)
Z, TOHRELY 2REEEZRTSATP (v ) FYF v T /-2-F4 7=/ —n) %
WBHBHETERYP TR -%. TOKR, FEBO250ppM L LOD OB AW Iz,

1. #
11 XRXDOH%H

a) ARHhoAX

BRBOELBRYIN OSHFER, X Wik 0.5~4.0ppm TH 5. 1 RERT L7 54 32
ppm, + =2 62ppm, ~X3F 4.7ppm, /NF 0.3~2.5ppm, /NFE¥ 0.6~1.8ppm, 7z
<0.2~3.4ppm, 4%, 0.1~0.2ppm ¥ TH 5.2 Tz, FEORIIZHARCRAINRE
FhTns.

Dk, BRPCAKERZINREENRTVWEN, ZTORALLOWTIREAL»TRA
A

b) Afkhoz X

Kehoe 5%, t b OfE#I L MEAKBRKCONWTELE DAL EHNMER TR -2, HD
REO80BIC R X & M U ke 2%, FEX 72110 #EE T D 1010 W TR © 35— D43 i A%

i
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HAbtic. PIDIINICIIRA I BB IN o2, LHAL, FOROHRILL » THIEI
iz, Kehoe &Lz Oftid & F OB OEE DL HSMEZ, HEWd® 0.1ppm, ¥,
Ly, B LOEO0.2ppm 22 BEFHEHD 0.8ppm DIFEZ S » Tz, flikizrhig
EBRINTOAR»-%. IBLIEEKR) - T Schroeder Btk F OB DOHIC R X 233
S BN, LaL, BDTARE—CHET ST LRk, FigeENTAEC
BLUTHERERSY, Tk, BEicEhr ok, BEOHMBIICIZED bRV, ¥
RREBD THRD 572, THIRAXIER & W) BEESL RS ICERET, HAERT R
RATHCEZBERLTVWS. X XIEROMAL &L IChicERT 2 AR R L3,
FF, W, REIMRE X OCBTREDONR1- . MBI OX XOMBHEIZIZ- S0 L
ROEDTH-12R, TAVAARED 8 oOHHT OB CIMAENEB XDl -, &Kl
2B DENLEN24~2THNC B T 5 FHEE X, ' 0.23~0.76 ppm, JF 0.35~1.0 ppm,
fiti 0. 44~1.20 ppm, KEfK0.22~0.94 ppm (BERt) TH-7%. ch 3R 3
—ay, TIYH, TITOTRTODI V=71, &, FRITFiCONWTIRTA Y b
AL D BENEHS L ORRIEZ R, T 2HEREAMI O Didrote. T7Y
H A DK DR X ITED 5 72,

ErR 1 BRERT 22X XOBIZ, ARKY > TKRKEhFENDS. Schroeder & 2345,
HDORZXDVANVEET T — 4 nbitBELLE AL B E, 24008 Y —TELELT
TR A, BEBICHEENLRPEET R, %E lppm L TO X X% &4 1mg/day ©
IR S . LaL, 2 XEHOROBAEIC IR D Dinl, ZD50%~80% 1FE b >
TOEEHISI N, MEREHAMCUETS. LT Perry 12, 4ADRALDONTER
Hicb A Snl6.6+1.85 1g /L B B\ ik 23.4 pg/day BRI B = L RV L.
Kehoe 51k, ZOHPOMBICINTIEEY 11 pg/l 2B TWB R, IR F O R
X% 16 pg/day YT 5. o LBEWRIRE ZHE, Thbb 2 ADRALDNT
/%, 11 Xt 8pug/day &3 ffias Tipton Stk - THREI R TWS, P

c) WMTFEHERFDOR X

ZAXRT)F, NVEEE, BBAS, AW, BH L L THEAINTWS. RO
AXDEERIL232X10°t C, SAOFEMIEZ~LV—v 7 (HFREHBD32%), K
7 (13%), v# (12%), 44 (9%), 1EH (9%) TH5. HAORXDEHER
4400X 103t ¢, £ 41400X10%t, =L —¥ 7 600X 103t, 4 ¥ Fx ¥ 7 560X 10%t, thfE
510X 103t &> TW5%. R XDEAFYIEIAXE SN0 DX TH 3. R XDEFKICITA
7= 24 PR, KE-ERBVKILR, ¥/ v — < vBIGHK, BEAREE, KKK,
WEKA S B4, BERGERAKK—ERBKELK, €/ F—< VBK, WEKTH 5.
Fig. 113, R XBHEKOFZZEFHERLAE2IDOT, KREWVHBRIEERLKEXI LTINS,
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Fig. 1 The mineral deposit for tin in the world

1-2 RXDEH
2 X DY B o WTix, Eckardt (1909), Eber (1910), #_1: (1928),

Salant (1920) B X DFEINTND. AXEXPRICEHHS WEI0EB FKC 1D
x5k, 1~245ARcBORIES S WIXSFE, SROWNWEHE, %REORNSKEC -
CHATLET. Fih, REGTHENZZOBFEEIL4~6Z THD, NicikE 1kg
%y 10mg, 20mg, 30mg OULTRAXDOBELME 35 Akl L s b 10mg, 20mg
DT N—=TTREAN BRI - T2d8, 30mg O/ V—F TRKEOH/DREC » /.
L2 L, Lehman (1902) ic X ruiEsiic 40mg 02 XX MAKRE L TH A DO/ e
<, KELHMLALEEWG P LT, EffBE T35 v trlo~25mg ¥o124 Qicbiz
s THE2THhEERYRBC XY, Fi, ELEy FTRRT770ppm SHE 52 THLHTL
TWRWED THD.

Z Z ORI 5 B, 2 XGe0#kl, HEOERICERE L, &5 WIREEIRA
2R IR LB A Xk BH A (BTH) RBED L W) X E M LLLNWE
W3 R ERB BN, WFRICLTS - OEERNEE BRI LT W5 &, HEEN &1
B X CeARBICHEET &5 2 Xib&iE (M) i b3, flllie RBig - ThliofE AT
BECOHEWV. BER XAV OREFYEEE 2mg/md. Pedley 1, 204Ff§1553 R
I XIS BAERCHERE L TOR AR, WREMbR, WERne<, BaXRk
CEAFEAIRTHLWEW) BRUEPFL L ERRU TN, cRBHIREB L 2 X EH
il L X 0 ME p -2 X (SnCl) A3k L, kA E LIk & - Ot L cC &
55D THHH.Y Fi, WMEIBSEILA VY Y Y a—RAIEDEP G LK, )
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Kh D2 X G HE 23 300~500 ppm ICEL 7248, ZORBEHOBERDO—> & L THBA
A YBNPAMDOEERZRET 2ERLARD  LBHLMICIN, T2, AXD7 T VBE
AERRL T ICIEILR TREREZRC Lz 238 5N, AhHOFEKRO—2 L DES
EEZBNS. LOLAENRD, AR T 52 X0HMHIEEE TR,

2. DAEPDORE

DAFEBRBHRELTR, TVF, TLHI=ZYA, FOMOEL L OYARBRERNSLNRT
W5, 7 ) FIBREFWICRA XA » F2LEDDT, ThE2BEBRCEKRLLES, 1A
WA EEH U7zl A (Plain can) &, AHICK MO SR BH L ARRENA O
SEPRRDLEAINTERH, SHCEFRMEENLONMEHL, LrdEARK
FORBEC L DA XOBBIEHZBIET 572D DI BKIRBER L AR5 Bnbh
F PR

ARER, ERPAZERLLCAREREAEH, ZEL-b 0T, *ONEMIE, N

BARELETHC LR IDILEN, BRILFENRIGEREC L, 2AMR X8 X 0L EH

L, —HEBZOEE, EK, RRXDLLLARMELZETIRS. chrxhildsid

i, BROME, MERELYZEE L L TEBEN FLRBENLAZ B VDT TS

AZXDEGHFNDBAZIET DLW ELbDREL B L, BENMERERAT S LIC

Yo TRERT e bbby, BEABERENABMEAINTNG. 205 Or,

AEDBIE, BREDOIRTAERLLEDEIANCERINEEL, ThbbREOSE

PHENIRIBROFERTH 2BERNPANTR X G L CARKCEDLL, —HEHL

RHBEORA XX D NAREHRBETRICE e, BROEBH, HHRORENFREE RS &

Ldblee s I v CHRREMNIN SR ERRMELEAMMERT LR TCE2eDTHS.

L L—7, 2ARCEERFEHAINCESCREHEOKECEEDO R X2 EH L,

BEmEE L REAMEZECT LN S.? T LTRBRBRELTDY 2 V7 5 4 7 (Shelf-

Life) 0% 32 LbFEETHB.Y bTFLTREDH, PATOBADE L LEMEYED

LERRDD. TOWBYRATFLRRDE IR IDDREELEEL bhik.

(a) ¥DOBKER, RAXDBORKEC 5.

(b) XD RE, BHLAMBKCEBORELXS 2%, OS5I, Mgk LRI
iz, H25WIEESEE U TEH I KkFo#EL L » TiiltbhTns. 2L
T, MA D Shelf-Life 2FEF L T\ 5.

(c) 3HBEHOBRBECIWT, BOBWIHE, EODRX, BHINTWAMBOK Sk
R, TRerEDTBHHESE, BINT5KkRLCL-> THRYRT. 20k R
LALEDOEER, ERFABRNE L TrAZARRCET %R ISHRE<LRS .

r=at+bex

r. ML RAZXDE a.BVIORRXDE



MAFERD R ZDE & 113

X TR b SO E A
LovL, BOOEWER, Thbb—H#lCbWRSEHEAK L > THEXLNEY .
r= Ayt Ao X—Aze X2+ Aze X3

(1) HERRBR ALK

—#1c AT pH OiEn b DI RO ERA L WA, PH OX TR XDOEHE A
BINBDOTIRARL, BOMEBICY > THREINTWS. Tk, MOoRERNFOREEFICL
DIBBRORER»DL S, 77 VORI, HERACAXOBEEZELET 52D TH 5.2
(i) Me#
BERPANCABERE LT, REMBPCBNLEZER, 2 0RBHHEFL
TWBELROREL MBSO OEA, NARNDAREGS X NHKIKOFF DKL,
FEp7e gt (Head-Space) 23K & WA, SR OBICEEE NI EN TR WEET
ERBFLhH.D

(iil) g1 A v

R A A v O, BELOMELBNWTELL AXREMTS. X XDORHEL,
WA+ v OBDZWEE, PHODEWEREKRTHS.? HBRAL VOFEETTORED
AH=ZRnE, LHAOERDOR- AU &) AR Chiicidd L =d0RkE, i
B 2BEHO—EDBBOEAKCHET. 2FD r=Ai+ A X—Ap X2+ A3 X3 DA DR
RBAEBDTHD, XUDOEREIIO~ITAMTHS.®
DAEEZANDOWMEA A Y ORBABERE LT, SEKOMHKCHkT2HE, A
FROMBHICRENTWEEEENB S,

3. BEBEIMAFEPOXIEDHE

BRI TR, EEREKDO 2 XEE LT AERAECHkKT HEACHY
150 ppm, % DOEF AWk 15ppm LIHEI N TWBH 23, REREDHA DWW TIX
BHRBRERERE SR THARWL.  KEREEIC S WTI 250 ppm RFAF LI TH
5. EBELBEKREES, ARENMYEHECENTY 2 —2, RE, BErAELEDOR
ZEERENRHTZINT VB, TR/STHR, 4 F v F, 4 vigEX 250 ppmas
HERBINTWS, P

5 DAFFOXIDEE

5.1 HBRBAROHE

Ja—2APAEREDHRR, 551 LD THRVEBEES. RELEDHAR, I+4
—TERLE—b LT - —cBd. Bl 10g 257 7 2RI AR, i
i 30 Ml BN BRI L Db HicNE L, HLUWRISAKRD - fefe BERE L TR 10
ml &Mz, EOMAZET, FEERML RO BUGHE DS 5 Wkl & hd s
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HL, o#EZI00m 227523k BEBL, 97 52213 1NEE20ml 3o 2 [6g
BL, BRI, DRKCEbR®TCINERYINZ 100ml 235, NEdk, 58k
SBERRBI-BERET D L FRNAKMBRI~5sml 2N CMEEKD, COoBfER
BEROBEL TITRWAHI®D. OB, HE7 723 ONECHBOREN R L
BAKE, MMETHREEZART7FIRAICBLLEOBLBOKENLT7 5 2a 2T ¥,
EREIIA R 7 52 CHbE, 775Z23IK30%KEIELF Y vasmi 2Nz TR R
ERBOERL TNALITMY 2 ARSI, KENMLTCHERLTT 3 R a3 ERYT ¥,
ART7 5 AAhDRMRICEE, Btk INKEBEZINZ C100m/ &L, RBRAKET 5.2
5.2 EEEER

REIAIKR 1.0, 1.5, 2.0ml 2R HREFCHD, INEREIZTIOM &L 2,
4-V=ba 7/ —VIRER 2HEML, 10%KBILF MY vamgezinechfL, 35
Ckz@EgmECMECc20ml 235, AREE2ml ZERML, X5kl 72 HEkF b
VY LiEw 1ml ZBRL20b SATP A sml 2%, 2L CETRBLIIRE
Y)EMLZOBL03HHETS. HEXKF YL I0mMI 2N THEES LTHBL, Fv
VBRI ORBRECSIL, BBRAKORDOICKZANWTEMELLERET 5 v 725
MELT415nmicsiF 2 FEERHEL, ez JEEK R NTRIEL, FERLER
ERCESWTAXBYEH L CHRELLEC (AT O X BEEL2EHT 5. RER
DIERRICE N TIX, R XIE#ERRH 1.0, 2.0, 3.0, 4.0, 5.0mi ¥ & RRABZC Ly, 1IN
EREmzCcloml &L, DUTORREAKOBES LERCEBELTF YL Yy CHB LA
D 420 nm I B 1F B RHEERET 5.2

6. #& R
Fig. 2,3, Table 1,2, 3 C;Rr+@E0 TH 5.
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Fig. 2 Calibration curve
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Flavoring liquid

Name of
goods
Manufacture
Mtg. Y.M.D.
Day
Month(1.2.---9.0.Y.Z.)
1960
Fig. 3 Symbol of can
Table 1. Dissolution value of tin in canned foods
I Stora ] i
I ge Test Disso. Openned can
Sampclsn time value value
(months) (ml) (ppm) |Time(days)| (ppm)
MOY | 1.0 274
S31A 43 1.5 282 —
3218 2.0 280
MOYP 1,0 160 245
SO06 34 1.5 162
3Y26 2.0 163 283
MOYM | 1.0 60 !
EHOS8 | 20 1.5 58 ! —_—
5122 ' 2.0 56 i
(Orange)

Table 2. Dissolution value of tin in canned foods

5602

; Storage : Test Disso. Openned can
Sam;::l:n § time | value value ‘
¢ (months) | (ml) (ppm) Time(days)]\ (ppm)
) | ! .
i ) I
33 ;z 1.0 59 |
CSZ7N | 43 1.5 57 , 1 73
3523 ; 2.0 60 ~ !
. e e } i
| | :
: 1.0 81 |
a2 21 | 15 82 | 157
; 2.0 84 | |
AWWM 1.0 260 | |
3A 19 1.5 264 | . 370
2.0 263 ;

(Vegetable)

115
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Table 3. Dissolution value of tin in canned foods

Storage Test Disso. Openned can
SampCl:n time value value

(months) (ml) (ppm) |Time(days)| (ppm)
GCYM 1.0 | 122 |
SAQ05 15 1.5 120 — E—
5810 2.0 125
ALYR 1.0 55
MNO7 12 1,5 58 1 70
5014 2.0 57 ‘
PWYM 1,0 99 f
GF 27 1.5 102 _
4813 | 2.0 103 |

(Fruit)
1. # #&

Table 1 ZFRTCHEPADPAETHS. 435 A0 D1, HENKRFAE 250 ppm
T CleiEx, 280 ppm & WS EWEERLE. 207 A, 344 A TIXEFAE 250 ppm
UFChote. ZADADOPAFELCBNTIR, TOREE»S L TBRENXREINRTED,
TR XA MBMHCEFL TVHIBEBIT Y 7y TRBEFEL TCVWIREARD-TcE L TH,
Rrig 7 ~10H TR XOBEHIEHEEINTLE W, 2ARREREXRTWIREBICARS. L
L, ZhADPAECHBEESERREL, TRILVE VBRXLERBYHMEADARLTH
5L ARSI T . Table2 13437 BOHEHA 7 0P a—R, 2T7HOD
P2 bPa—2, 199 ADTRANNTHRADONAEDRRTH B4, XREOEII DRI
o, LL, TR HRREBYRZFAE 250 ppm % E[% 260ppm Th 7. T O
T L, TR HRAORFO—EWIBPIBELDARS F Y EIREED, AXOERZ{E
HETE5dEELONS. TORFELT, ERTOWHRIA Y, T¥ YTV, B3,
72,05 K 2thoF2 OEBBA LR 2. Table3 1xisr oLl 5, 12D v,
277 HOE KON AEDRRTH 528, XREEOERXELAER . TOWNT, £
OMAEE, V) yITRARKCERTHED R XDOEHEREZ . chiz, £E7Hos T
VERPHBESCLTOMOBER FIZHIDTHS.

DAFEDOR XM, MEERECERT SR, ARToRsbLDRRRSD X
Thbd. ¥, thLOMAEERWERE, ERLTHILIP0LLTZOEIREL
TV EREWV. RXDAKICKT 2 HEIE-> 2D LT0RWA, HFHEIRT - fl
LbH5DTIEBRLEVWDDOTHS.

BRlc, tORRCHI L TROAEERK, BKRCY L TREDHRERZRT 2RET
Ho.
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The determination of tin in canned foods

Takeshi Ishii*

This report has been described the determination of tin in various canned foods
by colorimetric method using Salicylideneamino-2-thiophenol (SATP) as organic
reagent.

Put 1m/ of test solution into the test tube shared stopper, add to 1N-hydrochloric
acid, make 10 m/ in all.

Next time, add to two drops of 20% lactic acid solution, 109 sodium hydroxide
till neutralization, distilled water till 20 m/ level. Add to 2 ml of 20% lactic acid
solution, and after 1 m/ of 1% sodium thiosulfate solution. 5 m/ of SATP solution.
Shake well, mix them, put for 20 minutes, and add to 10 m/ of xylene, shake, extract.
Put the layer of xylene into another test tube, determine the optical density by
colorimeter, calculate tin volume, mulutiply diluted magnification.

The permission value is 250 ppm, but in data, more than 250 ppm was found.

* Department of Applied Chemistry, Professor, Okayama College of Science, 1-1 Ridai-cho,
Okayama 700, JAPAN.



