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Determination of Potassium Bromate in Foods by High Performance Liquid Chromatography

Takaaki Mo6ri, Chizuru Nishioka, Hideki Ishikawa and Hiroyuki Kuroda
(Kagawa Prefectural Institute of Public Health: 17-28, Matsushimacho 1-chome, Takamatsu)

A method was developed for the determination of bromate in bread and fish paste products
by high performance liquid chromatography (HPLC) with a post-column derivatization method.
It is based on the formation of triiodide ion by the reaction of bromate and iodide.

Bromate was extracted with water from samples. The extract was cleaned up by the use of
Bond Elut SAX column(perchlorate form) with 0.04M sodium perchlorate solution (pH 3.5,
perchloric acid) as an eluent. Bromate was separated on a column packed with Zorbax SAX
by using 0.04M sodium perchlorate solution (pH 3.5, perchloric acid) as a mobile phase with

detection at 350nm.

The calibration curve was linear in the range from 2.5ng to 50ng. The recoveries were.
79.0~87.3% from bread and 75.6~81.3% from fish paste products. The detection limit was

0.05ppm.
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water 100 ml

homogenize for 5 min

Fill up to 200 m!

centrifuge for 10 min at 3000 rpm
40 ml

acetone 40 ml

cool for 30 min

Filtrate

concentrate
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water 25ml%x 3
Bond Elut SAX (C10, form) 05 ¢
water 10 ml
0.04M NaClO4(pH35) 3ml
HPLC

Scheme 1. Analytical procedure for bromate in foods

Table 1. Operating Conditions of HPLC

Instrument Shimadzu LC-3 A

Pre column Zorbax SAX (4 mmX50mm)

Column Zorbax SAX (4mmX 250mm)
Mobile Phase  0.04 M Na C10, (PH 35)
F low rate 08 ml/min

Column temp. Ambient

Detector Uv 350nm

Table 2. Operating Conditions of Post-column Reaction System

Reation reagent 1% K1 (pH 2.0 with HC10,, 0.02% (NHi)s M 07 O24.4H20)

Instrument Shimadzu CRB-1B
F low rate 1.2 ml/min
Reaction temp. 120°C
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Fig.3. Effect of reaction temperature on the
detection of bromate(20ng) and
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(NHa)s Moz Ogs+4H,0 concentration 0.02%
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Fig.4. Effect of reaction reagent flow rate on
the detection of bromate(20ng)

reaction temperature 120°C
(NHs Moz Om* 4H20 concentration 0.02%
K1 concentration 1%
reaction reagent PH 2.0

2) HEEHEORE

RSREORRE C— 7 BOMGRE Fig. 48R L1
HE 10K 20l/min TE—7 BREEERL - 7:DT,
HEF1.2ml/min & L7z,

70 -
60 ~
50 -1

40+

Peak height (mm)

30
20

10

T T T I 1
0.01 0.02 0.03 0.04 0.05
(NH,)sMo,0;,+4H, O concentration (%)

Fig.5. Effect of (NH,)sMo;0O;-4H, O concentration
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Fig.6. Effect of KI concentration on the detection
of bromate(20ng)
reaction temperature 120°C
reaction reagent flow rate 1.2ml/min
(NH4)s Mo7024+4H20 concentration
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reaction reagent PH 2.0
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Table 4. Recovesy of Bromate from Bread and Fish Paste Products

Sample Bromate added (1) Recovery (%) Mean (%)
B d 1.0 85 88 89 87.3
rea 0.2 77 78 82 79.0
Yaki — chiku 1.0 85 82 77 81.3
1 - chtuwa 0.2 71 78 178 75.6
Table 5. Concentrations of Bromate in Bread and Fish Paste Products
No. Sample Bromate () No. Sample Bromate (i)
1 Bread ND¥* 11 Yaki - chikuwa 0.28
2 Bread ND 12 Yaki - chikuwa ND*
3 Bread ND 13 Yaki - chikuwa ND
4 Bread ND 14 Chikuwa ND
5 Bread ND 15 Chikuwa ND
6 Bread ND 16 Kamaboko ND
7 Bread ND 17 Kamaboko ND
8 Bread ND 18 Kamaboko ND
9 Bread ND 19 Fried Kamaboko ND
10 Bread ND” 20 Fried Kamaboko ND
ND* < 0.05H0
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Fig.10. Liquid chromatograms of bread .
Fig.11. Liquid chromatogram of yaki-chikuwa

extract and fish paste products
extracts (A) bromate (B) bread

(C) chikuwa (D) kamaboko (E) fried
kamaboko

extract (A) bromate (B) yaki-chikuwa
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