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Content Analysis and Preliminary Risk Assessment of Hepatotoxic Components
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Zan Ke', Zhou Ying’, Li Yaolei’, Zuo Tiantian', Jin Hongyu', Wang Ying'", Ma Shuangcheng'® (1. National
Institutes for Food and Drug Control, Beijing 102629, China; 2. NMPA Key Laboratory of Quality Evaluation of
Chinese Patent Medicine , Zhejiang Institute for Food and Drug Control, Hangzhou 310052, China; 3. School of
Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 102488, China)

Abstract Objective: To determine the content of hepatotoxic pyrrolizidine alkaloids in Apocyni veneti Folium,
and to carry out the preliminary risk assessment of hepatotoxicity based on the determination results. Methods:
After QUEChERS extraction, the content of intermedine, lycopsamine, intermedine N-oxide and lycopsamine
N-oxide were determined by the method of ultra-high performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS). Results: The content ranges of intermedine, lycopsamine, intermedine N-oxide
and lycopsamine N-oxide in 6 batches of Apocyni veneti Folium were 10.51-27.56, 20.66-42.54, 40.54-76.89 and
61.45-164.23 ug - kg, respectively. These content have exceeded the regulations stipulated by some nations or

organizations, and there exist certain safety risks in long-term use. Conclusion: The method established in this
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study will lay a scientific basis for the quality control and safety evaluation of hepatotoxic pyrrolizidine alkaloids

in Apocyni veneti Folium.
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Waters AcquityTM UPLC L 3E4Y ( Waters2y
Al ) ; Waters Xevo TQ—-S = 5 DU AT £ BX 5 i A6:
Mg (Waters/ A1) 3 KQ-500DEH 75 I 5 v f
(RS EsaRAR ) 3 XS105DU 1 43
Z—HF R F (METTLER TOLEDOATH] )
Milli-Qi#B2li/K 24t ( Millipore/AF] ) o

YRS ERSEE (HL%513420) . AAsRE (it
512183) | ESEEAAMY) (Ht513418) FiAHA
R ALY (513484 ) , T PhytoLab GmbH
oHle ARG (SRR o AN oo MY
B2 =4N1 gF KA IR —4N0.5 g, Agilent/AH],
W 1E55982-5650CH ) , L[ £ —Bi-N-15
FerEBE (PSA) 150 mgFIBREREEO00 mg, AgilentZy
A, W55982-5056]. LM, HIEE. HER A R
BRI TRED (Fisher/ AT ) , /K A4k,

A BRI RE S A edtt (g5 A il ARic h
S1~S6) , AR EILARE . ILARE S, S
B 24 R IS I 24 R 24 465 T 4 41 AT
IS I TREHE Y 2 A BR Apocynum venetum
L.AJnt
2
2.1
2.1.1 IRANIR SR

KB PRICEN B . A AsiE . ENSEE R ALY
FIUE A i AR D A 6 RS e, 3 A 10% 2
7K HE BT B 4300l 240.988 . 1,012, 0.976F71

1.016 pg « mL ™A —XF B EL BB AT . 20 TDRG Z5 PR
S B — X FR S A TGS £, FH10% B 7K BT
TR/ 50259.88 . 10,12, 9.76#1110.16 ng + mL™'fY
REWW, B,
2.1.2 A

PR A (i PUS5-6 ) 2.0 g, 50 mL
BT, IN10 mL 0.1% R /KR, WIS,
IIAL0 mLZJE, MAZEREA, HiEL minf5,
8000 r * min ' B5.0>5 min, FEEWH FIEK 10 mL,
B15 mLEGLET, IMAELE, RIEL min)5,
8000 r * min" ' B.[>5 min, B IS mL, 40°CLA
FRAKT, H10%NEKIERIE LR ES mLit
M, ERBZIE, 35022 wmifLugR, Hskig
W, BPAE,
2.2 -

3k . Waters ACQUITY UPLC HSS T3faii%
(100 mmx 2.1 mm, 1.8 wm) ; ik : 40 C;
WA 0.05% M EH12.5 mmol + L™ F R &R /K IE
W (A) F0.05%F FRF12.5 mmol - L™ IR £ Y
ZHE (B) , BEEVEMR (0~8 min, 3%—10%B;
8 ~20 min, 10%B) ; ¥#ii#: 0.3 mL * min™';
WA 1wl B e+ o w5 B 1L UE
(ESI) , IEEF, ZRMENES (MRM) , &
A H 3.0 kV, BFIRIRE150 °C, KiEAIRE
500 Co APPAsIBTIE S ILF, XIS, BORE i
SRR ESINES s

1 MS
FET m/z
%y ty/min Bl m/z HEFLHL R /V i fE & /eV
FEEET T

B 8.18 300.2 138.1 22 28
VAL /Ni‘s 8.51 300.3 138.1 26 30
EIE S k=07 10.11 316.2 172.1 30 36
AR A 10.45 316.3 172.1 94.1 36 44
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T, 0% NEKERBZIE, #5), WS4 R
G B TR A XS BRI, FH0.22 pu m AL B AR T

X R S R W T AR Y O N AR B, K 118 e JEE XA A Al
b, SEATERMERIE . DU i B 10 (5 05 (5 1 L
S/N = 3% W FA) SR AR BE AR B (LLOD ) , DA
TE B TR (A 06 (5 18 L S/N = 10568 10 Y F AR oAk
JrER NI (LLOQ ) , 45332,

2
% e d Iy r LME / (ng - mL™")  LLOD/ (ng - mL™")  LLOQ/ (ng * mL™")
EIE S Y=10241X-1087  0.9991 0.988 ~ 98.8 0.20 0.49
FEL NS Y= 9988X-1253 0.9992 1.012 ~ 101.2 0.20 0.51
EEE R ALY Y=8645X-1661 0.9990 0.976 ~ 97.6 0.20 0.49
TR A Y=8842X-1012 0.9993 1.016 ~ 101.6 0.20 0.51
2.3.2 K% TG B A

R “2.1.17 TR AR AR p L,
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Jiiz . ER 3E a2 AR AL W RN A s e AR AR S 2
WA (n=6) 23518204126, 317767, 817857
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AL VA AR 24 hINFRAE o
2.3.4 TEMIAK
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TRy, Al E . BRI L . AR
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HEBFRIBAS ] L (%) 5 A BRI 25 442.0 ¢, 53531
PR “2.1.27 WUkl s Al i, 7E iR gk
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e . EPSEE A A AR A & i, 45
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3
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3 S1 n=6 S2 S6 n=2 ug kgt
ek gt ENEE PER NIl BN AA Y AR ALY S8y
S1 bAR/NE D 10.51 20.66 49.45 105.66 186.28
S2 W ZR I T 14.62 27.43 49.52 154.65 246.22
s3 e 27.56 34.67 60.55 64.23 187.01
S4 GENERE 13.91 30.34 76.89 164.23 287.01
S5 5 AR 2252 25.22 40.54 61.45 149.73
S6 i =2 26.77 42.54 69.42 87.78 226.51
4 PAs
FE% 5 ] Gk PR R X 4
| 1992 HRH 25 2445 (FPO ) Lpg-d', BK6M, ¥EE 25
FFUR IO 452
2011 IR SPAG ST (BIR ) 0.007 pg- d’ YRR
| 2008 #PEZ 2y (COT) 0.007 pg - kg bw.d” A SRR
LR 1994 / lpg-d’ 2
fif =% 2007 ER AL TA H5EMRFE (RIVM ) 0.007 wg - kg bw.d” 2RI
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zhgysh

TS P & b



762 2021 7 35 7
4 [6] F/™, sKiboR, SCRR, . FE b A Y iEU
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X W A AR A TR B L2 4 B, B LA 22 i B A A
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W TEIZRGE N4 BB T DR B G2
4.3

AR ST B UPLC-MS/MSYE a] [6] i i) 5
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