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Quantitative Analysis of Chromium Ions Dissolved in Cannd Foods from

Chromium Treated Steel Plate Cans by the Diphenylcarbazide Method.

Yoshitomo Iwamoto and Tadako ligai

Chromium jons dissolved in canned products from chromium treated steel plate cans were
quantitatively anlyzed by the method of diphenylcarbazide.

Sample was ignitwed to about 500°C, after drying under infrared Lamp, until complete
ash was obtained.

The ash was dissolved in mixture of | part of nitric acid, 3 parts of phosphric acid, 4
parts of sulfuric acid and 29 parts of water.

The method gave a good result with reasonable accuracy and quickness, when chromium
ions were oxidized by potassium parmanganate.

A large amount of iron ions existing in the samle caused positive errors in the results,
when more than 5 minutes elapsed after colorations.

Removing of iron ions from sample solution before testing with 5 ml of 5 9 cupferron
solution, made the color stable for about [0 minutes.
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Fig. 1| Absorbance curve of diphenylcarbazide-Cr (VI) compound.
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Fig. 2 Determination of diphenylcarbazide-Cr (VI) (540mg)
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Table 1 Results of recovery test of standard solution of chromium ion.

Oxidation !— _ Cr added amounts and recovery _
method ; 0.05 recovery ‘ 0.10 recovery 0.50 TecOvery
|  ppm ppm % ppm
(NH,) ,5,05 ‘
TAg 0.043 84.0 ;} 0.089 89.0 0.410 82.0
KMnO, 0.030 100.0 0.095 95.0 0.510 102.0
Hypobromite 0.054 108.0 l 0.086 86.0 0.438 97.6
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Table 2 Results of recovery test of chromium jon in orage juice

Oxidation control _ i Cr added amounts and recovery
‘method ‘ ppm 0.05 recovery 0.10 | recovery 0.50 recovery
‘ ppm % ppm PPM
\NEL) 35208 0.03 | 0.06 60.0 | 0.10 | 70.0 0.33 | 60.0
KMnO, T 0.02 0.08 120.0 ‘ 0.12 100.0 0.45 86.0
Hypobromite 0.03 0.07 80.0 | 0.17 40.0 0.41 76.0
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Table 3 Results of recovery test of chromium ion in tomato-skipper

Oxidation ! Control _ Cr added amounts and recovery _
methods ppm (:) é); | reco%ery { (; pllg recc;véery (L . pong recc;\;ery
(NHL5:0, 0.08 | 0.14 | 1200 [ o020 | 1200 | 046 | 7.0
KMnO, 0.08 0.13 100.0 0.18 100.0 0.49 82.0
Hypobromite | 0.04 0.09 100.0 0.12 80.0 0.33 58.0
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Table 4 The effect of 5% cupferron on the removing of iron
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3. Fe pmm 5%cupferron used ml remains Fe ppm
CORBI D SE Iy T 300 2.0 98.6
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Table § Results of recovery test of standard solution of chromium ion.

Cr added amounts and recovery

0.05ppm recovery % ' 0.10 ppm recovery % 0.50 ppm recovery %

0.049 98.0 | 0.101 101.0 0.512 102.4
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Table § -Results of recovery test of chromium ion in tomato-skipper.

control Cr added amounts and recovery
ppm 0.05 recovery 0.10 j recovery 0.50 recovery
i ppimn % ppm | ¢ ppm %
: 0.074 0.127 106.0 0.167 | 93.0 0.532 91.6
Table 7 Re:zults of recovery test of chromium jon in tomato-pkipper, when excess
iron ion was removed.
control B Cr added amounts and recovery
ppin : 0.U) \ recovery | 0.10 { recovery 0.50 recovery
| ppm % ppm ppm %
0.058 | 0.108 | 9.0 0.152 9.0 | o0am | oL0
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Table § Change of optical density after coloration. (iron was not removed),
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T~ min. i j |
cr. m 3 5 10 | 15 20 60
0.00 0.0114 0.0118 0.0141 0.0130 0.0155 0.0214
0.05 0.0214 0.0214 0.0241 0.0246 0.0250 0.0296
0.10 0.0264 0.0264 0.0292 0.0301 0.0301 0.0357
0.50 0.0836 0.0833 0.0851 0.0862 0.0862 0.0894
R, 3~540ReE A YEREDLRE.
Table 9 Change of optical density after coloration (iron was removed by cupierron).
min., | ]
Croom \l 3 5 10 i 30 ‘ 60
0.00 0.0088 0 0088 0.0101 0.0146 |  0.9i73
0.05 0.0168 0.0168 0.0168 0.0209 ‘ 0.0227
0.10 0.0255 0.0250 0.02350 I 0.0255 ’ 0.0260
0.30 0.0851 0.0856 0.0856 ‘ 0.0862 0.0856
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