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Screening of a food poisoning caused by alkaloids by ultra-high-performance
liquid chromatography quadrupole time of flight mass spectrometry
GUO Qiaozhen'?, ZHAO Licong’, ZHANG Xin"?, ZHANG Jing"?, SHAO Bing'?

(1. Beijing Key Laboratory of Diagnostic and Traceability Technologies for Food Poisoning, Beijing
Center for Disease Control and Prevention, Beijing, 100013, China; 2. Beijing Research
Center for Preventive Medicine, Beijing 100013, China; 3. Shijiazhuang Gaocheng District
Center for Disease Control and Prevention, Heibei Shijiazhuang 052160, China)

Abstract: Objective  Screening bio-samples from a food poisoning event based on ultra-high-performance liquid
chromatography quadrupole time of flicht mass spectrometry ( UPLC-QTOF MS) , and to provide strategies and references
for patient treatment as well as the event response. Methods Vomits, gastric lavage and food samples were extracted by
acidic acetonitrile and purified by C18 sorbent and analyzed using UPLC-QTOF MS under data independent acquisition
mode. Peak identification and spectrum library retrieval were carried out by the Unifi software. Results Hyoscyamine was

detected in 5 human samples and the concentration was below 1 mg/kg. Azithromycin was also screened in one gastric

lavage sample. No metabolites of hyoscyamine was found, which was consistent with the result of rat exposure experiment.

Conclusion According to the screened result, it was inferred that this event was a family food poisoning caused by

hyoscyamine. The UPLC-QTOF MS screening is of great significance in dealing with food poisoning emergencies.
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Table 1  The condition of mobile phase of UPLC

i 1]/ min A/ % B/%
0 2 98
0.25 2 98
20 99 0
24 99 0
25 2 98
30 2 98

J % 2% R H I 2E L B R (ESTT ), IR R A
120 C; BB HE N 1.0 LV, BE 7 S0 &
800 L/h, i FE A1 500 °C 5 R 455 20k B 1l 1Y 4 1%
BT G R 42 (MST) B, R T L mz
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Figure 1  The chromatogram of gastric juice
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Figure 2 Mass spectrum of hyoscyamine
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Table 2 The information of sample screening results
RT — BT ZRET
75 Jmin 7 A 245 2R PURIIE RO 22 LN PRI B ROR 2 Th2 st
/m/z /ppm /(m/z) /(m/z) /ppm o
124.112 1 124.111 8 —2.21 CoH 4N
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1 3.70 05Cy! 290. 174 9 ~0.4 93.069 8 93.069 5 ~3.16 C,H,
B
260. 164 5 260. 164 3 -0.84 €, H,NO,
) 591.421 5 591.421 2 -0.39 CyHyN,0,
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Figure 3 The mass spectrums of hyoscyamine and azithromycin in the sample and corresponding standards

2.2 ERAT

TC A ) ¥ B 2R 900 1 B ok R o, ) — 2
14 i I 5 0 T AR A A AR A A M I R R B Ry
AR BRI AR AE RN X 5 I NRFEARTN 1 2%
FErP Ay R A7 e i, AR, A T
JEURE ARG R R, 5 O N R AR R e
JEF 103 ~ 896 pg/kg, = BE B FF b 1 S =R
16 mg/kg, 290 0.32% . 5 CHRHRE H 2 fp 2k
B R — T
2.3 KRBATELR

TE KRB 3 h WA RI A E NEY
AR B AR, b 3 h M NAEY T E SR
WL K 20 ne/g, W& F IR P Y & &K F
(#71.20 wg/mL) . 10,30 min .1 I 3 h R4 A K
I 34 AT A LR R, VR RE 43 0 2l 8 4440
#1 20 ng/mlL,

ig

B RO AT R A v o3 S ) B A W)
Bl 22—, 2 — il ) 5 e 2 R R0 24 AR T A
BTE ity , (HL R PR O, i PR L B/ . B A AT Ak
TR AR DI RE , T A B 22 A AT AL, A R
TR AT SE . R TR R BB TR A AR
NAT R A 2 B 2R I 3R T KR 1 T 5, R K
KA AT AR E T 2P I, FhHRKE
B ARGy R, RSB IR
Y, DR RE SR A 2 A i 2 0 AR AR 9 O
L5 VR BE S 1 & W b 1 AT RE D IR O o
SIREPHRALZE BAN, 2N T RPRE, B
[ER =2 U N S WNEOR A =Rl oY e ] R i
T PAT I S IR A A TR W PR
IR 1 Bl 2 2 2R

3



A TR ASCHRUAR €00 1 - DO AR AT TR AT I I B O A — Rt AR RS R N B — I

SRDAHPRELEYMFEE N RE S K
PR NN N LR Y NG L8 e S ]
A R 4 A RS R A TR TR R A W R —
MEAE 0.2% ~0.49% Z [V o AR 1 bR 4 3
S B R T M, S RN 0.32%,
R ik 2 Mk M By & R BSE R & (LDLo) N
1471 pg/kg-BW" " FEA UK F M AN BE A p R 2
Bkl 103 ~ 896 we/kg, BTE A BIFET:  (H i H
(o B AR R B O S MR R kR
T EfEE NMERE, 2R EAHFHEEZHNR
FRy PR S, S92 6 2 AT 21 A 26 G PR ek ) R TR AR
AR A AL M — R B AR B, TR AR R
B A BORIR  H A R ELAS O R B R S
o5 FVEE W, BT LAAS 5 HE B DT 4 B A B B (9]
R AW EEMNIES S, KREZELH RV
M R 2508 3 h 5 B A B bR 0 BE A 4R
AR TR, Uk R I R o TR o B Y UGB o B
M7 %

Sh) TR I 25 - WoR 3 h K BRUR R E
FEY R RS R e, R R AR . SCEk R
R % T O v A R T R R L R R
T AR R, A0 R R R R KR
P AL 2 B FE 25 B Bk B, R A B AR P B, i
— 5,5 R R R U TROR IR ek ep (R R e
Jir Y Y 36 SR — 30, 5 SOk E AR A

RN Y b 5 R A A 075 A B S PR T E 0 4
I QE VAP OBLE S NI DN R INE 4 T 5 NI LR i)
TSR R RAH (R B R OR A, WA € PO AR T
AT ) J5R R 07 A RO PR LS A Y R 2y 7
FE) 5 T 10 JOR e 5 R 2 45, T LA o T 43 T 6 S B
FEEY, PR A B E THR IR A
I ) FH S 0 2 F R R R Al ek o 3 7 A A A R R R S
By G5 T AT 7 VA 2 B UE A U B T R
A, Hh T SR T 0 2 4 RN A R O
WETRAREAR B BHE, HIFMAaftaZi AR,
B B AILAE 22 P B S R 2R B s e, A2 50 == RN R
N5 GRA T 2E R A N D SRS VA G R A, R AT B A T
Ho S S TN oA P B REAR LR AR AR AR (K
) U R IV PR YA ) A DA R O A S BT 4 AR 1
TR PR A b

2% UHk

[ 1] XUF, ZHANG Y Z, ZHANG Y H, et al. Mushroom poisoning
from Inocybe serotina: A case report from Ningxia, northwest
China with exact species identification and muscarine detection
[J]. Toxicon, 2020, 179. 72-75.

[2] XUX M, MENG Z, ZHANG J S, et al. Analytical method

[4]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

development for o-amanitin and B-amanitin in plasma at ultra-
trace level by online solid phase extraction-high performance
liquid chromatography-triple quadrupole mass spectrometry and
its application in poisoning events[ J]. Journal of Pharmaceutical
and Biomedical Analysis, 2020, 190; 113523.
RAZINGER G, KOZEL] G, GORJUP V, et al. Accidental
poisoning with autumn Crocus ( Colchicum autumnale) ; A case
series[ J ]. Clinical Toxicology ( Philadelphia, Pa), 2021, 59
(6): 493-499.

HUANG H N, LU J L, LIN S E, et al. Simultancous
determination of twelve paralytic shellfish poisoning toxins in
bivalve molluscs by UPLC-MS/MS and its applications to a food
poisoning incident[ J]. Toxicon, 2020, 174; 1-7.

QU D, DONG-FANG Q, CHEN X C, et al. Fatal poisoning by
accidental ingestion of the * heartbreak grass” ( Gelsemium
elegans) verified by toxicological and medico-legal analyses[J].
Forensic Science International, 2021, 321 110745.

ER D EMERER S TANADAE. BEDETERIS
JT T 2015 4F 4x [6 £ 9 v 25 g5 4 155 B0 89 3@ 412 [ EB/OL].
(2016-04-01) [ 2021-09-20 ]. http://www. nhe. gov. en/yjb/
$7859/201604/8d34e4c442¢54d33909319954¢43311c. shtml.
REW, WATA, IKET, S BORBR b R R A
Brld]. AR g AR R, 2021,33(1) ( 114-117.

PUZE, R, Eaie, . ROUH — & 7 8l b F
By A M B E [T]. P AR, 2020,32(5)
566-569.

VR 22, SORrER, skil, 5. Zm A T ER X EE D E
EAH YW T]. T E e, 2018(6) :330-337.
BEE ) BOHEE, R, LT HS-SPME-GC-MS X} = 5 #i X &
NEEAREA S DE%, 2020, 71(12) : 64-66.
W, FaAR, Bit B, A5 BT GC-MS HOR X W i 4
TR AN T]. BUARA A, 2021(6) :156-160.
BT AE. A 25T bR A T A T T R[]
fi, 2019(5) :37-39.

ARV, WA, RN, SF L RS PR OB I AU S v i
PR AR )] . Rk B R AR 2020,35(2) :230-231.
1ZZ0 L, RODRIGUEZ-CARRASCO Y, TOLOSA I, et al.

wHRE

Target analysis and retrospective screening of mycotoxins and
pharmacologically active substances in milk using an ultra-high-
performance  liquid  chromatography/high-resolution  mass
spectrometry approach[ J]. Journal of Dairy Science, 2020, 103
(2) :1250-1260.

FISHER C M, CROLEY T R, KNOLHOFF A M. Data
processing strategies for non-targeted analysis of foods using liquid
chromatography/high-resolution mass spectrometry [ J ]. TrAC
Trends in Analytical Chemistry, 2021,136:116188.

PRVR B, AR, b RUME , 2. JORH (3 - A3 G 00385 75 4 E K R
L3R A LR R S AR (1], P E 2 Ak, 20006,
41(15) . 1178-1181.

skdE, A, R 1B REEE SR PR AMNZRS
PELLT]). 2P, 2016,14(35) :3776-3779.
U. S. Department of Health & Human Services. LiverTox:
Clinical and Research Information on Drug-Induced Liver Injury

[ Internet ]. Bethesda (MD) : National Institute of Diabetes and
Digestive and Kidney Diseases; 2012-. Hyoscyamine. [ EB/OL]



o AR AR

— 54 — CHINESE JOURNAL OF FOOD HYGIENE 2022 4F5E 34 B 1
(2017-07-07) [ 2021-09-20 ]. https://www. ncbi. nlm. nih. Anticholinergic poisoning in colicky infants treated with
gov/books/NBK548870/. hyoscyamine sulfate [ J]. The American Journal of Emergency

[19] Ak2E &%l B, K5 [ EB/OL]. (2017-11-03) [ 2021-09- Medicine, 1997, 15 (5): 532-535.

20]. http://www. basechem. org/chemical/1175. [21] FEWEEE, AL, BEmia, 5. 72 Bh A= 9wl i 43 8 o 3 0 2

[20] MYERS J H, MORO-SUTHERLAND D, SHOOK J E. ST, PEES ARG, 2020,32(3) :228-233.

ERBASL Tk
KUHL S ¢ 5t PCR G ) 9 100 9 B8 5 7 3k DA 75k 149 S S R0y

B ER,FRE RS T ERFEL AT As
(1. BB RZANBTFHEFIFC,BRXRITALAREZR2A R L2 AR ITFHELLLE,
JdE 100021; 2. FEARABI VAR ARAR T 100026)

i E.BM A ARHAMNIERIREBAEH AR dh ook 89 RE E KR A B4 XS (PCR) F
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Establishment and application of dual real-time PCR for detection of
virulence genes of Vibrio parahaemolyticus
BAI Yao', LI Bin"?, LI Fengqin', YANG Dajin', XU Jin', DONG Yinping',
WANG Wei', YAN Lin', JIANG Tao'
(1. Key Laboractory of Food Safety Assessment of Ministry of Health, China National Center for
Food Safety Assessment, Beijing 100021, China; 2. China National Research Institute of
Food and Fermentation Industries Co. , Ltd, Beijing 100026, China)

Abstract; Objective A dual real-time polymerase chain reaction (PCR) method for simultaneous detection of two
virulence genes tdh and trh of Vibrio parahaemolyticus was established, and the virulence genes carried by 2 771 strains
of foodborne Vibrio parahaemolyticus in China were comprehensively detected. Methods According to the tdh and trh
virulence genes of Vibrio parahaemolyticus, PCR primers and fluorescent probes were designed respectively, the real-time
PCR reaction system and reaction procedure were optimized, and a dual real-time PCR detection method which can detect
the two virulence genes at the same time was established. The virulence genes carried by 2 771 strains of foodborne Vibrio

parahaemolyticus isolated in 2015 and 2016 were detected by the established method, and compared with the result of
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