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Determination of chlorate and perchlorate in seasoning by ultra performance
liquid chromatography-tandem mass spectrometry
MENG Juan'?, CHEN Rong'®, FAN Sai'*, ZHANG Jing'”®>, SHAO Bing'"’
(1. Beijing Key Laboratory of Diagnostic and Traceability Technologies for Food Poisoning,
Beijing Center for Disease Prevention and Control, Beijing 100013, China;
2. Beijing Center for Preventive Medicine Research, Beijing 100013, China;
3. School of Public Health, China Medical University, Liaoning Shenyang 110013, China)

Abstract: Objective To establish a method for the determination of chlorate and perchlorate in seasoning samples by

Methods

ultrasonically extracted with acidic acetonitrile solution, and then purified with a graphitized carbon black ( GCB) cartridge

ultra-performance liquid chromatography tandems mass spectrometry ( UPLC-MS/MS). Seasoning sample was
and an Ag/H cartridge. UPLC-MS/MS analysis was conducted under multi-reaction monitoring mode with isotope-labelled
internal standard calibration for quantification. Results Chlorate and perchlorate showed a good linearity (R°=0.99) in
the range of 1-1 000 pwg/L and 0.1-100 pg/L, respectively. The limits of detection for chlorate and perchlorate were
3.0 pg/kg and 0.3 pg/kg, as well as the limits of quantification were 10 pg/kg and 1.0 pg/kg, respectively. The
average recoveries of two compounds in seasoning samples at three spiked levels were 86.5%-113.7% and the relative
standard deviations were 1. 8%-15.3%. The detection rates of chlorate and perchlorate from 122 seasoning samples were
76.2% and 93.4% , with the maximum concentration of 30.4 mg/kg and 12.3 mg/kg, respectively. Conclusion The
method is suitable for qualitative and quantitative analysis of chlorate and perchlorate in seasoning. Further study should be
focused on the perchlorate in seasoning products since its relative prevalence contamination.
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Table 1 Mass acquisition parameters of chlorate and perchlorate

oy T FET HEFLHLE  mlffE R R
" /(m/z) /(m/z) /V /V
83.0 67.0" 25 18
AR
85.0 69.0 25 17
e 99.0 83.0" 20 18
= AR AR
101.0 85.0 20 17
AR N bR 89.0 71.0° 25 18
= AR AR N R 107.0 89.0° 20 18

TEARiC = BN 2 38T

2 BER545H
2.1 AXER TRy ST Ak
R ESI 88 7455 2 72 S0 lR 4 A v R 5,



TBORH 5 35 B 00K T3 v 0 R R L SRR R R e R ——

ER I

—799—

FI i SCHR R IE B £ 3% FE 38 5 O MM HILIC A, 8%
JE A B A e A RO A BB A i B
HHES ) Acquity CSH A FEAE R ] BEH .2 3%
Br e b R s 7 L HUOR L R WA A D i IE A
i % o A A A W AR P A A P H Ak
MW BRI 0. 19 Y B R Wl B il 5 S R
ER R GUR Fh AR AL 1 A5 BIAR A 1 £ BR R0 43 8 | W OE X
£ AN S N - 1 o P I A N W i
Acquity CSH R FEAEAE R 73 BT AT
2.2 RALEZAERIR AL

T R BRRE b e R PR R R 4 R
W M % T Waters C18 (6 mL/200 mg) [& 4 %%

R c1s

B oy

g

| A e /‘ L_—_.
é‘?—, = >

Prime HLB

---—

—
—_—

B  Waters PRiME HLB (6 mL/200 mg) [& A %5 Bt
FE . Oasis HLB (6 mL/200 mg) [# A1 2% B #E 0
EnviCarb 7 84k 5 5 ( GCB) [& A %8 B kE 19 % 16 4L
R, MWEM LRE,GCB /ME I b SR e by, H
R L BRE ) W AL T AL AN AE (B 1)
N e SIS B iy VAR (= iy V< S
FE 19 SF- 34 BT ISR I 78 90% LA, H A 3 5 850 1 R
& GCB M e fE, vl [ % 20% DL N, GCB K 47
H’J‘{%ﬂﬁ&%?ﬁ%%m?i?iﬁ*ﬂrﬁﬁ/—\ﬂﬁ; 1) 1 W
SE G WA G R B T W B v B AT DL IR
P 55 W PR A S W, O] DLW B AR 1 A
G,

WCX MCX ’ GCB

—— |

=2 ==

-

1 ST I8 AR A% /N A el PR 90 B BB 14 v A 20 R

Figure 1
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Purification results using different SPE cartridges for the extraction of a meat-stew composite seasoning
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Figure 2 LC-MS/MS chromatograms of chlorate and

perchlorate in different levels of NaCl solution
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Figure 3 LC-MS/MS chromatograms of chlorate and
perchlorate in soy sauce and oyster sauce purified by

different cartridges
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Table 2 Recovery and precision of chlorate and perchlorate in seasoning samples (n=6)
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Table 3 Occurrence of chlorate and perchlorate in seasoning samples
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