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Determination of Trace Amount of Chromium in Foods Using
Flameless Atomic Absorption Spectrometry

Takatomo Horio and Atsumi Arakawa

Recently, it is reported that the trace amount of chromium is essential for human nutrition.

In general, chromium contents in foods are inconsiderable. A colorimetric method by using
diphenyl-carbazide has been employed for the determination of chromium in foodstuffs. As
the matter of fact, it is very difficult to deter;nine the trace amount of chromium in foods. In
this paper, a convenient flameless atomic absorption method is proposed.

An aliquot of homogenized sample (usually 10 to 25 grams) is ashed in an electric furnace
below 450 °C, and is cooled. The ash obtained is dissolved by adding N-HNOs, and the solu-
tion is made up to an appropriate volume by using a volumetric flask. Thus prepared test
solution is subjected to the flameless atomic absorption analysis at suitable conditions (Wave
length---357.9nm., Drying temp.---100 °C, 30 sec., Charring temp.---1100 C, 30 sec., Atomizing
temp.---2700 C, 6.5 sec., Sample size---10 uf., Purge gas---Argon 20 mé{/min.).

The contents of chromium in several agricultural and marine products were determined
both by the proposed method and the conventional colorimetric method by using diphenyl -
carbazide, it was found that the present method is more accurate than the colorimetric method

for the determination of the trace amount of chromium in foodstuffs.
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Fig.3 Influence of Sodium Chloride on the Determination of Chromium
by Flameless Atomic Absorption Method.
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Tablel Determination of Chromium in canned Mandarin Orange in Syrup.”

Proposed Atomic Absorption Method =* Colorimetric Method ™"

Acid Standard chromium Chromium detected
solution added 0.D. M test solution | in sample
ppm. ppm. ppm. 0.D. ppm.
.150
.151
.155

Test solution | Sample

.266 0.016

271 0.066 0.17 0.017 0.14
271

Acid

0.05
Mixture

o o o S O O

0.018

(=)

.380
.380
.383

(=]

0.10

(=]

.116
.126
.129

.210
.223 0.064 0.16
227

N-HNO; 0.05

.312
.320
0.323

o O o o O o O O

0.10

0.132
0 0.135
0.147

0.256
N-HCI 0.05 0.257 0.060 0.15
0.266

0.374
0.10 0.381
0.386

* One hundred and sixty eight ppm of tin was detected.
* *  Ten grams of the mixed sample was treated and made up to 256 mi.
¥ * * Twenty-five grams of the sample was treated and made up to 100 ml.
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Table 2 Determination of Chromium in Mandarin Orange in Syrup Packed in Glass jars.”

Acid

Standard chromium
solution added

ppm.

0.D.

Chromium detected

in test solution
ppm.**

in sample
ppm.

Colorimetric
Method

sk

ppm.

Acid
Mixture

.022
.024
.025

0.05

.153
.155
.161

[ e N e o O O

0.10

.285
.293
.296

o O O

0.008

0.02

Not detected

N-HNO,

o

016
.016
.016

o O

0.05

123
.132
.134

0.10

.237
.253
.256

(=R e I e [ BN &)

0.008

0.02

N-HCI

.021
.023
.027

0.05

.151
.151
.155

0.10

.277
.278
.289

S O O <o O O o O O

0.009

0.02

* Test packed sample (821215)

* * Ten grams of the mixed sample was treated and made up to 25mf.
* * * Twenty-five grams of sample was treated and made up to 100 ml .
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Table3 Determination of Chromium in Canned Vegetables

Sample

Proposed Atomic Absorption Method

Colorimetric Method

Acid

Standard chromium
solution added

ppm.

0.D.

Chromium
detected in sample
ppm.

Chromium
detected in sample

ppm.””

Canned
Mixed
Vegetable

N-HNOs3

0.037
0.037
0.043

0.05

0.167
0.168
0.168

0.10

0.285
0.286

10.291

0.02

Not detected

Canned
Whole
Tomato

N-HNO3

| 0.038

0.045
0.056

0.10

0.266
0.268
0.270

0.20

0.461
0.475
0.477

0.02

Not detected

Canned
Mandarin
Orange’

N-HCI

0.172
0.194
0.196
0.207

0.05

0.291
0.294
0.302
0.309

0.413
0.414
0.416
0.419

0.21

*

Ten grams of sample was treated and made up to 25 ml.
* * Twenty-five grams of sample was treated and made up to 100 mf.

Tin was detected 346 ppm by polarography. when N-HNO3 was added, white precipitate
was formed, therefore N-HCI] was used.
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Fig.4 Determination of Chromium in Canned Mandarin Orange in Syrup by
Flameless Atomic Absorption Method.
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Fig.5 Determination of Chromium in bottled Mandarin Orange in Syrup by Flameless
Atomic Absorption Method.
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Table 4 Determination of Chromium in Canned Skipjack in oil”
Proposed Atomic Absorption Method - Colorimetric Method =
Standard : Standard
chromium Chromium detected chromium Test S |
Acid solution 0.D. in test . solution solution ample
added solution | in sample added
ppm. ppm, ppm. ppm. 0.D. ppm.
0 0.157 0 0.011
0.158 0.012
0.391
Acid ’ 0.037
. . . .07 . 0.2 0.
Mixture 0.1 0.392 0.0 0.07 0.038 10
0.394
0.614 0.058
0.2
0.616 0.4 0.059
0.137
0 0.143
0.355
N-HNO 0.1 . . I
3 0.371 0.06 0.06
0.2 0.571
’ 0.585
* Packed in lacquered can. Salad oil was used.
* *  Twenty-five grams of the mixed sample was treated and made up to 25 mi.
* * * Twenty-five grams of the mixed sample was treated and made up to 100 m{.
Flameless Atomic Absorption Method Colorimetric
0.6} . ' 0.06}+ Determination
> Acid Mixture Hitachi-124.
g 540 nm. y
e 0.4 0.04¢ ’
«
=2
B 0.2 0.02¢
S 7 0.07
S é 1Lt
; . . c .
0 0.1 0.2 0 0.1 0.2 (] 0.2 0.4
Chromium (ppm)

Fig.6 Determination of Chromium in Canned Skipjack in Oil.
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Table5 Determination of Chromium in Canned Oysters in Brine =

Optical Density

Proposed Atomic Absorption Method ™ Colorimetric Method """
Standard Chromium detected | Standard
chromium chromium Test Sample
Acid solution 0.D. in test |, solution solution p
added solution |in Sample added
ppm. ppm. ppm. ppm. 0.D. ppm.
0.130 0.008
0 0.135 0 0.008
0.161 0.008
Acid 0.35§ 0.020
. |‘ 0.1 0.367 0.07 0.07 0.1 0.020 0.08
Mixture ;
0.368 0.020
0567 0.030
0.2 0.584 0.2 0'030
0.584 )
0.131
0 0.141
0.168
0.349
N-HNO, 0.1 0.365 0.07 0.07
0.386
0.559
0.2 0.583
0.583
Packed in lacquered can.
Twenty-five grams of the mixed sample was treated and made up to 25 mf.
*** Twenty-five grams of the mixed sample was treated and made up to 100 mi.
Flameless Atomic Absorption Method Colorimetric
Determination
Hitachi-124
0.6¢ 0.03}

Acid mixture 540 nm

0.4r 0.02

0.01

0 0.1 0.2 0 0.1 0.2 0 0.1 0.2
Chromium (ppm)

Fig.7 Determination of Chromium in Canned Oysters in Brine.
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Table 6 Determination of Chromium in Canned Fishes

Proposed Atomic Absorption Method ~ Colorimetric Method
Sample ) Standard chromium Chromium detected | Chromium detected
Acid solution added 0.D. in sample in sample
ppm. ppm. ppm.
0.054
0 0.055
0.064 ‘
Canned 0.279 |
. . N-HNO, 0.10 0.282 0.03 Not detected
0il Sardine »
0.292
0.496
0.20 0,497
0.515
0.048
0 0.053
0.056
Canned 0.281
. N-HNO, 0.10 0.290 0.02 Not detected
0il Saury
0.297
0.499 ¢
0.20 0.514
0.514

* Twenty-five grams of sample was treated and made up to 25 mf.
* * Twenty-five grams of sample was treated and made up to 100 mf.
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