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Figure 1. HPLC chromatogram of standard
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Figure 2. Elution of postassium bromate from
LiChrohut SAX cartridge (C104 form) with 0.06
M NaCl104(pH3.5).
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Figure 3. UV absorption-spectrum of triiodide
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Figure 4, Effect of reaction-temperature on the
derivation of potassium bromate.
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Figure 5. Effect of reagent pH on the derivation
of potassium bromate.
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Figﬁre 6. HPL.C standard curve of potassium bro-
mate.
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Table 1. Recoveries of potassium bromate from bread and flour by HPLC

Potassium bromate added Bread Flour
(ppm) (n=3) (n=3b)
02 80.7E1.1%b 80.2+0.3%">
0.5 82.1%+1.6% 842+£1.0%
1 82.1::19% 85.2+09%

a: Average of three determinations
b: Average+=CV %

Table 2. Effect of eluent concentration on the res-
olution of bromate and chloride

eluent concentration(mM) resofution
0.10 347
6.25 2.55
0.50 1.51
1.00 1.05
2.50 0.93
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B B o 10 3= 0 B U BE T IR R HL A
JERER 0 D025 mMBR AT A 2.55 0 BERAR
BT SE 4B o (R =BT M BN
ERREEMRD - ASIIFHEFEH 1.7 mM
N3H2C03 /1.8 mM N32C03 » 2 mM N32C03 |
mM NaH,CO, / 1.2 mM NayB O ff 5 % 38 ik
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Table 3. Effect of flow rate on the resolution of
bromate and chloride

flow rate (ml/min) resolution

0.6 0.95
0.8 0.94
1.0 0.93
1.5 0.93

@A) g © :
-] =3
[ s
g

SR,
5§ 6 W owm o5 10 Hmwi § 18 13 G

Figure 7. HPLC chromatograms of potassium
bromate spiked in bread

{A)standard potassivm bromate (0.5 g/mi)
{B)bread only

(Cybread spiked with 0.5y g/ml potassium bromate

{A) [13)] ©)

potassium bromate

potassium bromate

PR S
{ s 1
14 (min) 0 5 1 14 in}d 5

1] 5 10 E4 (min)
Figure 8, HPLC chromatograms of potassium
bromate spiked in flour

{A)standard potassium bromate (0.5 g/ml)
{B)flour only

(C)flour spiked with 0.5p g/ml potassium bromate
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Figure 9. Calibration curve of potassium bromate
from bread.
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Figure 10, Calibration curve of potassium bro-
mate from flour,
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Figure 11. HPLC chromatograms and detection limit of potassium bromate

(A)standard potassium bromate (0.1pg/ml)
(B)bread only
(C)bread spiked with 0.1pg/ml potassinm bromate
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Figure 12, HPIC chromatograms of flour con-
taining high concentration of protein and chloride
(rentention time of bromate and chloride were
14.8 and 6.1 minutes, respectively)
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Table 4. Recoveries of potassium bromate in flour by HPL.C

potassium bromate added Flour coefficient of
{ ppm ) n=32 variation (CV, %)
10 8143 297
2.0 82.57 2.76
5.0 82.60 392

- & Average of three determinations

(A} ©

12 12

L e Mo

L e e
LI W 14 16 mp 0 5 10 14 16 (min

L e 1 1 [E—
W W I§ im0 3

Figure 13. HPIC chromatograms of potassinm
bromate spiked in flour

(A)standard potassium bromate (1zg/ml)
(B)flour only

(C)ftour spiked with [z g/ml potassium bromate
(1.bromate 2.chloride)
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Figure 14. HPIC chromatograms and detection
limit of potassium bromate in flour

(A)standard potassium bromate (0.5 g/ml)
{B)lour only

(Cflour spiked with 0.5y g/ml potassium bromate
{1.bromate 2.chloride)
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ABSTRACT

A high performance liquid chromatographic
(HPLC) method for the determination of bromate
in bread and flour has been developed. Bromate
was extracted from samples with water. The
extract was cleaned by the use of a LiChrolut
SAX cartridge (perchlorate form) with 0.06 M
sodium perchlorate solution (pH 3.5) as a fluent.
Bromate was separated with Zorbax SAX column
by using 0.06 M sodinm perchlorate solution (pH
3.5) the mobile phase, and detected at 355 nm
after derivatization in the post column 80°C.
Recovery studies were performed using bread
and flour samples each fortified with bromate at
0.2, 0.5 and 1 pg/ml separately. Recoveries were
in the range of 80.0-86.1% with coefficients of
variation under 1.9%. The limit of detection was
0.1 ppm.

For purposes'of comparison, a study on high

performance ion chromatography for the determi-
nation of bromate in flour was performed.
Sample solution was prepared in the same way as
in HPLC method, except that the sample was
passed through an OnGuard-Ag cartridge instead
of a LiChrolut SAX cartridge to remove chloride.
Bromate was analyzed with Dionex HPIC AS11
and AG11 column by using 0.25 mM sodium
hydroxide solution as an eluent, in combination
with a conductivity detector. Recovery studies
were performed using flour samples fortified with
bromate at 1,2 and 5 1 g/ml. Recoveries were in
the range of 79.7-86.3% with coefficients of vari-
ation under 3.9%. The limit of detection was 0.5
ppm. Forty bread and ten flour samples collected
from various markets were analyzed. No bromate
residue was detected in any samples tested.

Key words: High performance liquid chromatography, potassium bromate, high performance ion chromatog-
raphy.






