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Abstract: A method for the determination of bromate and bromide in flour was developed by ion
chromatography (IC) coupled with accelerated solvent extraction (ASE). The bromate and bromide were
extracted with ultra-pure water and quartz sand as a base material at 100°C and 10.0 MPa. The determination
was performed in a Shodex IC SI-52 4E (250 mmx4.0 mm) analysis column (45°C) by 300 pL injection and
using 3.6 mM Na,CO; as a mobile phase with the flow rate of 0.7 mL/min. A good linearity of binary
mixtures of bromate and bromide was obtained within the range of 1.00~6.00 mg/kg (r>0.9995). The limit of
detection for the method was 2.1 pg/kg. The average recoveries of both bromate and bromide were ranged
from 94.06%~102.77% with the relative standard deviations of less than 3% (n=6). This method was rapid,
accurate, simple and able to meet the testing requirements.

Key words: Flour; Bromate; Bromide ion; Ion chromatography (IC); Accelerated solvent extraction (ASE)

R 7 77 22 Y- B F € 1 0 XE TET ) AP Y
RBRHESRETHEE

BAmW L, REXS KREAY, WE? (R’
e R AR R SRR S RAPE S TR R, deat, T, 100083
HestiiE e i hoe, Jbst, i, 100089
Email: luhuilil@163.com

B E AITNTEDTEREELEEFTHRBRENFR-BF &8k, ARLKARKR, &R
A AEIFA 100°C . 10.0 MPa 54+ T B Heik 5 7] BRI @ AE 5o P 692 BR 2 A202 B T, R/ Shodex
IC SI-52 4E R 44742 (250 mmx4.0 mm) 5 &, #Hki&H 3.6 mM Na,COs, #ik 0.7 mL/min, AEi& A
45°C, #4300 pL. i 7 & £ 1.00~6.00 mg/kg 76 B P9 £hob X £ RAF(1>0.9995 ), KA PR 4 2.1 pg/kg,
AR ED R I 94.06%~102.77%5C B 1, ABSTARE R £ TF 3% (n=6). AL EZHikkik. FHh. &
12, #6% % 2 mE R,

FA4E ddy; SRR, BB BT & RBREHNER
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Pl 7 AL (Accelerated Solvent Extraction,
ASE), s —FiE it ey Hs T S EURE S A WL 43 R
Jiik, el gEREA R I RORES, A RITE ST
ANRAEEA, TR TR MR ZE B G A BR 6
FAk, I R, AT DUERE S SRR 43
B A BN IE, AR IR S BN (A, 4 g
BB, Ut A B R LA R A R 7
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1. RIGERS
1.1 E5RH

APLE-2000 FREEEFIZERL (A6 KA AR
2], CIC-200 I (B AaD, Bt
AT L A B, Millipore ZH/KAX (SEED.

KBrO; Fr #E i ( Sigma-Aldrich 2% &, 4f &
>99.8%); 1000 mg/L (MR & el (Abaighme o
FHAE AT BR A7) Na,COs (i itk TAPRA T,
4 >99.96% ), 7L I il v i i B4 R 4lizk (18.2
MQ/cm),

FeEdh: TR, TR, RN OB,

1.2 HRALIE

FREL 3 g AT 0embBE N 11 mL A5G, FEFRE 0.5 g
HMFES S 3 g A PePR G ZEN 11 mL AU . Pid
WRIAIAAE: RN 2K, AIBURE 100°C, #
UK A7 10 MPa, Ji#ARE 300 s, ESEEEU ] 300 s,
TEIRREL 2 U, RPEARRR 60 % CREVAE R8T NN 2 FE
i F AR TG R L A8, UK ) 60 s R AEIRUIS IR
WEZE A 50 mL, IR 0.45 um JKJI, C 5 /M, Ag/H
FEJEHERE
1.3 fRAER R A ECHI

FREX 0.6523 g KBrO; - 500 mL ZX S e 7%, I
#1000 mg/L ¥, 76 4°C oA NBECARAT: ¥
1000 mg/L KBrO; 15 KBr ARl iR & J5 R ik Ji
1.0, 2.0, 3.0, 40, 5.0, 6.0 mgkg KIRIIIBAFr
HER -
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1.4 BiEEH

B {0384 Shodex IC SI-52 4E B4 HTHE (250
mmx4.0 mm); WPEHK: 3.6 mM Na,CO;; Jiik: 0.7
mL/min; f: 45°C; diFFE: 300 uL. H: 65 mA.

15 FEFER

SR IASFE AL SR E 1.0~6.0 mg/kg (R FE TG
WABGZ AT B TAE S, % 1.4 G4 AF I e b
HEL RAUARUERT I, LR EE A RARAR, U THIR h GhAA
b, THEARHEINZR AR whe detka . DA
EEoh 3 1A H B

15 0.5 g FER o BN 2 f (0 BRR SR IR T
A PR, AR 200 5 1.0 F16.0 mg/kg M
A, R ARSI VR T R e . A
HKAPFE N 3 U, WIS A SER, 0l v nAR
FE I8 B % (n=3).

2R 5i1TiE
2.1 BHRATIZE R A a0
2.1.1 ZEBURE HERE

R HAT 4R w5 R HE 0 T RN S SR
B, BRI R SRR i B AR 2 T 3R 5k )y, AN (i
B RRF D 28 38 0, AR AE A AR R . A
YAE 50°C. 75°C. 100°C. 125°C. 150°C44F 535
FRHURE R VR IR B, SRR BERFE T &R
WCRAB ARSI, MU 50°CTHR A 100°C Y RIR
FE T30, {5 H 100°C T A 150°C i [Afc 4 il
AAK, HEEEL 100°CHE R ABERE .

2.1.2 ZEEVE (8] AR

SIS AN ) T AU R, (HERK T T
e, ik, AR J) 10.0 MPa, A5 HGKELE
100°C, Jn#AmfE 3 min, &K 60 s, WHPEIATR 60%IH)
ZAT R IZEHL 1~10 min. 45 50 FH AR A
5 min PRI AR B BAR PO RCR . S5 e B AR
RANALICN 0], AHFR L 2 RORH .

AR FORBIFFUER R DRIA0 7 A BT R v )
TRIRHR B IR B, ARERSAT R AR A R
Wi, ARV A ARSI RECRI AU ), R
JIRRE BRI S o
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2.2 Bt EHRHL

WEPE Na,COs WA RVER, PEline Jeam, wf
ARSI 2 P9 25 7o FL A ARKE Na,COs it h
55 H1L 2 1) HyCOs DABRAICES 5e il S o8 AR &5 I e 3
T2 R 0 R A% . e 4% 3.6 mM Na,CO; A ik
Ve AT LS BB R B I TR LM, B Sl
SHRH R TR, WRPEIRENS, A R A
FERT, 4y BRURLE, BT TR R W bR,
T T, ARSI R S AT — e R BEAR, iy
BUORANGF, BTLL, AR IR SEE6 % F IRk e i as o 0.7
ml/min, ENEFHE R CWE 12 s,

T TR it th S AR IR CLy Y CLEoR B i i
X T IR RAR B T IR 2 7= 2B 4. PRI B fff i v
TRIRR 257 BB T3 0 0L 8 5038 1 i Ab B v
ERF A AT TREA A 2. N TRETH =
ETRIRE R, T AR A PR DA B S T IS
W Br-

2 18310’

Br03-
28 10, 403"
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Figure 1 lon chromatogram of binary mixtures of bromate
and bromide ion(1mg/kg)
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Figure 2 lon chromatogram of sample

2 HEHETRIEE

723

LR

493 Scientific
#%% Research

23 EPAE. LiEEE RAEMR

Fi 1.4 (G PFI E 6) B RAUARHER IR, LA
FE KA bR, WETHIRR A AL bR, THSASHE £ [R1 ) 7
Py e et DUMERELESY 3 AR R . 793
AL PERNA R 50k . IRIRIR S 7. Y=9.57x10°X
—4.379x10°, Z& A ¢ REL 1=0.9999; IR & T
Y=1.18x10°X —1.482x10°, £EPEHIF R =0.9997.
IREGR W], PIFRE T7E 1.0~6.0 mg/kg JEFHE A 5 KA (K)
ERPER R o PR UEBOR AR RERERE 0 06 vy v BV AF
ML E AR, L3 fEER LT E R R 2.1
pg/kgo

24 REERE

W R A AR O, % 1.4 Bl ER
HERE 6 K, BEK 300 pl, 0145 P9 A B8 06 T A PR AR G
FrUEm 2 (RSD) A 1.39%A1 1.29% (n=6), &}
B AR XS bR vER 25 (RSD) 24 0.39%F1 0.29% (n=6).
SRR Z M 5 A R AT ORS %

2.5 kR EI RIS

76 0.5 g AE s il — g SRR SR IR 25 1
TRAFRER R AEFES 270 5 1.0 71 6.0 mg/kg M
AV B, IS T VAT SR S . B
ACEEENE 3 Kk, [FIBHS B85, 530l Embs
FERPP AR (n=3), B4R E 1. P
WE Ol 94.06%~102.77% , A1 XF ki HE W 2 4
1.4639%~4.3343%.

Table 1. Recovery of BrO3~ and Br— from samples (n=3)
% 1. HERNRERE (n=3)

TR
FEEY R 1.0 mg/kg 6.0 mg/kg

Recovery RSD Recovery RSD

(%) (%) (%) (%)

BrO;— 94.0633 1.5174 95.2722 4.3343
Br— 102.77 1.4639 100.9778 2.0834

)
3.4518

ARSCHENL T TR PR ER AN IR 120 1 A DR 7 4K
-3 A I T ik o G0 S % Y 9 2 AN A
e, HE T PR R AR g A fF . 45 R
RYNZITVERAE REE, WEmf. REUZw, & T i
Ty PR TR ER AR I T B IE
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