+ 840 - TG EE2E 202648 A5 38 B3 84]  China Prev Med J, Aug. 2026, Vol. 38, No.8

o TEBCKS IR R SRR
VRO (L T — EP DR T 9K 2 T O e BT R i A b 5 )
BORRN RS, REBN N, RS, A0, MR, B

L WA BRI i Hp O B R DA B A B S 22 S XU PEAS SHRMETT AR (052864, Wi AUIN 310051
2. WRVTAR B s 4 il rots 44 o L T AR ARG S5 I 2 P oY T S0 2, WL AU 310051
3. WA TR G, Wi BTl 310051

WE: B REORBERBRACMIE . 05 FPRE A 10 SAGIERE, WIBOREE AR th 2L Wbnai, o R IR 4
TEFRIT SR TP SRR . 7738 MR A B0 00 B LK sk s J R VR IR A, IRV BB R AR s FER RS
Frfifi FHR AN 0.5% F R CNEERAL ., B0 i85 RFl . SR Cos O AERE BEVRIDE, RIS 25 B IR 00 B8 2 S i s DA
X, REEFNSERMOK B . THIE RN . MEER . MCRE (R . KhBR . e MR . FEgs i A
AHXSARAER 2 (RSD) PP % . RO 35— ERIC B 1200 52 3 RhREAS rhoOR R TRTINR 73 A1 S BT vk i, 3 JLA il
FHIE, &R CREERRRAEMN . 0 AR T i SE TR 53 1K 86.8% . 88.1% F1193.3% . JiikaFiniiF 45 R R, K
BFRAE 0.2~100 ng/mLyEEINLIEER R, R 0.999, i FRAIERBRST34 1.0F12.0 ng/mL, JoZW&TH, SEH
FR ENSCRA T 92.19%~104.0% Z 8], RSD A T2.9% ~ 6.8% Z 8], 12 HKREERR T EE T, SHIEETE 1~14 dHNI
L2 L 35 P K B T TR O WA 2 40331 M 168.0~967.0 ng/mL A1163.0~1 017.0 ng/mL, -4 ¥ i Lo 7051k 50.3% Fil
49.7%; Forh 2 i B35 20 i 2K AR R OR TR PR DT v B R R I, 548 ISR v P R R TRTIR T LAVE R rp B AR
I RCR PG A S E AR

KR OREEIEER; BRPEEN ; AEWbREY s WO OG- ER I BTk

FESES: R155.3 XERARIRAD: A XERS: 2096-5087 (2026) 08-0840-04

Identification of biomarkers for bongkrekic acid poisoning by liquid

chromatography—tandem mass spectrometry
XU Xiaomin"*°, AN Yuxin"?>?, XU Meijia’, XU Jiaojiao"*°, CAI Zengxuan" >, HAN Jianlong" >
1.NHC Specialty Laboratory of Food Safety Risk Assessment and Standard Development, Zhejiang Provincial Center for
Disease Control and Prevention, Hangzhou, Zhejiang 310051, China; 2.Zhejiang Key Laboratory of Public Health
Detection and Pathogenesis Research, Zhejiang Provincial Center for Disease Control and Prevention, Hangzhou, Zhejiang

310051, China; 3.Zhejiang Provincial Center for Disease Control and Prevention, Hangzhou, Zhejiang 310051, China

Abstract: Objective To explore the distribution and metabolic characteristics of bongkrekic acid in plasma, serum and
urine, and to identify potential biomarkers for bongkrekic acid poisoning, so as to provide evidence for etiological identi-
fication and therapeutic effect evaluation. Methods Blood samples were centrifuged to separate plasma or serum and
then stored frozen, while urine samples were directly frozen for preservation. After thawing, the samples were treated
with internal standard working solution and 0.5% formic acid acetonitrile solution, and detected after centrifugation and
filtration. A Cis chromatographic column with gradient elution was adopted, and electrospray ionization in negative multi-
ple reaction monitoring mode was used with optimized ion pair parameters for the determination of bongkrekic acid. The
method was evaluated in terms of matrix effect, linear range, coefficient of determination (R?), limit of detection, limit of
quantification, average spiked recovery rate, and relative standard deviation (RSD). Determination of the distribution and

mass concentration of bongkrekic acid in three types of samples by liquid chromatography—tandem mass spectrometry,
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and analysis of its metabolic characteristics. Results The matrix effects of bongkrekic acid in plasma, serum and urine

were 86.8%, 88.1% and 93.3%, respectively. The results of methodological validation demonstrated that bongkrekic acid

exhibited good linearity within the concentration range of 0.2-100 ng/mL, with R* of 0.999. The limit of detection and

limit of quantification were determined to be 1.0 ng/mL and 2.0 ng/mL, respectively. No interfering peaks were ob-

served in the chromatograms. The average spiked recovery rates ranged from 92.1% to 104.0%, with RSD ranging from

29% to 6.8%. Among the 12 patients with bongkrekic acid poisoning, the mass concentrations of bongkrekic acid in

plasma and serum from 8 patients within 1-14 days of poisoning ranged from 168.0 to 967.0 ng/mL and from 163.0 to

1 017.0 ng/mL, respectively, with average mass concentration proportions of 50.3% and 49.7%, respectively. Among

them, bongkrekic acid mass concentration decreased overall in 2 patients after plasma exchange treatment. Conclusion

Bongkrekic acid in plasma or serum can serve as an effective biomarker for poisoning diagnosis and therapeutic effect

evaluation of bongkrekic acid poisoning.
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