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Spectrophotometric Determination of Dissolved Tin in

Canned Foods using Salicylidenamino-2-thiophenol.

Takatomo Horio and Mari Nakaseko

Many spectrophotometric methods for determining the trace amount of tin in canned foods,
such as toluene-dithiol, or phenylfluorone method has been which are either laborious adjust pH
of the test solution to the optimum or are the color development is inhibited by coexistent ions.

The determination of tin in canned foods using salicylidenamino-2-thiophenol (SATP)
reagent most reliable and easy spectrophotometric method was investigated with the modification
of G.R. E. C. Gregory's method.

Tin chelate of SATP less than 50 pg of tin is quantitatively extracted with xylene at pH
2.0~2.2 without any interference of coexistent ions which are known to be ordinarily contained
in canned foods.

Acidifying organic acid for the analysis were tested. When pH is adjusted to about 2.0,
color intensity was almost the same as the dye with lactic acid which has been used in the
original method. But it was found that when acetic acid is used, color formation is inhibited

by some polymerized-phosphate ions.
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1—2 2% (v/v) ¥E
MEHBRERANENT 3.
1—3 24 o=bRTz /—NEHK
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TR0 bERF MICB LESIK (L33, Kbk HCl A—>2) 3~5mlEMA KB E
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Fig. 1. Absorption spectra of xylene extract.
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Fig. 2. Calibration curve for SATP method.
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Fig. 3. pH dependence of the reaction of
tin with SATP.
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Fig. 4, Stability of SATP solution.
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Table 1. Recovery test of tin fur SATP method

Test solution Tin added per tube (ug.)

Sample| ml 0 5 10 15 30

05| 0 5 9 14.5 29.5
1.0 0 5 10 15 29
I 1.5 0.3 5 10 14 29
20| 0 5.5| 10.5| 14.5( 30
2.5] 0.2 55| 10.5| 14.5| 30

0.5| 0.2} 5 10 15 29
1.0| 0.5] 5 10 15 30
I 1.5} 0.2| 5.5| 10.5| 15.5
20| O 5 9 14.5
2.5) 0 5 10 14.5

8B E

05| 5 1 16 21 37
1.0 [10.5[16.5| 21 26 40
i 1.5)15 22 24 29.51 46
20|21 27 31.5| 36.5| 50.
2.5(25 31 36 39.5  54.

ww

I. Ash from 10 grams of mandarin orange
was dissolved in #-HCl and made up to
100 ml.

1. Ash from 40 grams of mandarin orange
was dissclved in #-HC] and made up to
100 ml.

M. Ash from 10 grams of homogenized
canned white peach was dissolved in
2-HCI and made up to 100 ml.

E415mp
0.71 50 g Sn +Zn or Pb
0.61

50 ug Sn +Cu
0.5+

30 1#g Sn +Zn or Pb
0.4}——x——o

30 ug Sn + Cu
0.3}

0.21
blank
0.1F (against +Cu o~
wlene) e
0 il ] 1 ]
10 20 50 100 500 1000

Zn,Pb or Cu added g/ tube

Fig. 6. Influence of coexistent cations upon
the color development.
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30pg HME) 2EVEEREERE-THHLAF LV Y EEO BREERZRELL. BLESKCR
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ELEEHVRABERANEOBRNEES LOEERLALN, EARKKOBEORERLS >T
PH OFHHRETH 7. #-T, COhTHEEN pH HEOEFEURHBREZAW/ EHVICD
WTESIKBRFL:. BROESVLHERF M) I AL HATEL—FpHO BHNEETS -
fz, n-HCl 10mliz 4L, HB¥EA —H— 3D BREIEERF b Y v L 2ZThFh 13.68 BLXUER
10m! Z7Kic 7B LT 100ml & U 7:# %' 10ml iBF14 3 & pH 43 2.0—2.25 2R L7cicd, LT
OEBRICCORBEER L. AKX 30pg 7203 50pg ZATET 10ml KKK 10ml ZRFILLL
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20% (v/v) $LE 200ml 2R FAL T &= MA 1 0.4
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#loml ZmMZEML, UTERRIERED 1 %-
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Fig. 7. Influence of phosphoric acids on color
6—10 BHAHDAFOBHIXRED development using acetic acid.
A ik PA=Phosphoric Acid.
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Table 2, Comparison of the polarographic and SATP methods for tin
analysis of canned juices and fruits

SATP method

Storage | Polarographic
Samples Can size period Test using wet | using dry
(month) method solution ashing ashing
aliquot method method
PPm ml -ppm| ppm

1 65 60

Mandarin orange J-200 5 63 2 60 63

juice soft drink o= 1 31 32

J-250 5 31 2 30 320

0.5 150 140

1 155 liO

84 40 141 1.5 135 141

Tomato 2 130 140

P 2.5 135 140
juice

*A) 192
% 4 21 B) 188 1 185 185
C) 180

Mandarin orange 45 24 156 }. 5 %gg %28

in sirup 2 155 160

White peach in £ 4 4 194 % 5 200 ggg

sirup v 5 205 195

Apple in sirup %5 27 70 ; ;g gg

0.5 — 200

Asparagus J-250 6 200 %_5 — %gi

2 — 185

Strawberry in sirup %6 47 390 2'5 3% ggg

* Data obtained from three persons.
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ABPAOFRESE UTER, 7> VB EARSTAVAESVIC OO TR Lichs SATP
CORBEO pH 2 2.0 (HEETAZ LKL DAROE IV L BZABEORGBELRLIH, K
B L-EEKE T pH OROSRETH »7-. ELEEEACLZELVEEEDCY VB(A VO
HEHCEGHELZBEDLCEL S, BELTABROEABRLBERTHLLELLSNS.

8 CT

PAFERNOBR 2 XOREERIES LT SATP BoBbiic 20Tt L, KkidifE
SEFECHERMIE S, BELPATARBATNAZEA A Y ORFELHEL AT, TOME
B -0 737k Eb L —RKLT:.
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