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MS/MS) ik, HAE Lo Sty KA R IEHOS 2RI B AR, ) T B ik 4 RALI, FLBURAR R 22 TR BB 55 - K B BR 40 (4: 1 ,mim)
FAH R -4 B A8 2 BUFe SHIMSEN 228 & B] 484404244 )5 , % A B # Shim-pack XR-ODS &34 K-THA b w5 8 1
B R BFAR SR AT R R ARE W EARIE SRR E, ER OREFE L AN R 2R EA 5~200 ng/mL & H
P 50 E AR R BT A B £ & (7=0.999 6) ;4 5 E A0k A2 (12 h) X384 RSD 39/ T 6% ;4K P % 3 A1 ik At 69
¥ Aa K@K 5 ) 2 83.90% ,92.08% .92.21% (RSD 431 4 11.09%.5.53% .1.75% ) ; & B[4 6 ng/kg, #o ti FR A 3 pug/kg. 20 phAf
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Establishment of the method for the content determination of patulin in Citri Grandis Exocarpium

XIE Simin', CHEN Junfei', HOU Huichan', GU Lihong', LI Jianming', WANG Yanhui*( 1. Guangzhou Institute for
Drug Control/Key Laboratory for Quality Evaluation of Chinese Patent Medicine, National Medical Products
Administration, Guangzhou 510160, China; 2. Guangzhou Xiangxue Pharmaceutical Co., Ltd., Guangzhou
510525, China)

ABSTRACT OBJECTIVE To establish a method for the content determination of patulin in Citri Grandis Exocarpium.
METHODS High-performance liquid chromatography-triple quadrupole mass spectrometer (HPLC-MS/MS) was used for the
analysis. After water-soluble dispersion and pectinase enzymolysis, the Citri Grandis Exocarpium sample was extracted by
acetonitrile with high-speed homogenated. The extracted solution was conducted dispersive solid phase extraction by mixing powder
of MgSO. and NaAC (4:1,m/m) , then purified on SHIMSEN 228 solid phase purification column. Water acetonitrile was used as
mobile phase, and the Shim-pack XR-ODS column was used to separate the target compound. And it was detected by electrospray
ionization in the negative mode under multiple reaction monitoring, and quantified by the external standard method with matrix-
matched standard correction curves. RESULTS Patulin showed good linear correlation in the concentration from 5 to 200 ng/mL
(r=0.999 6). RSDs of precision, reproducibility and stability tests (12 h) were all lower than 6%. The average recoveries at low,
medium, high concentrations were 83.9%, 92.08%, 92.21%, respectively (RSDs were 11.09%, 5.53%, 1.75%, respectively). The
limit of quantitation was 6 pg/kg and limit of detection was 3 pg/kg. Patulin was not detected in 20 batches of samples.
CONCLUSIONS Established method can be used for the rapid detection and accurate quantification of patulin in Citri Grandis
Exocarpium, which can provide experimental basis and method for safety study and quality control of Citri Grandis Exocarpium.
KEYWORDS Citri Grandis Exocarpium; patulin; HPLC-MS/MS; content determination; safe drug use
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LCMS-8050 74 # i 4 HPLC-MS/MS 1% (£ 45 LC-
30AD %! —JT4E (SIL-30AC Y [ 3 FE % . CTO-40C 7Y
FEVRAE S5 ) W H H 78 Shimadzu 23 7 5 AG245 B+ 743 22
— HL 438 K [ Hi 1 Mettler-Toledo 23 ] ; Milli-Q
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0, 3%k Jy B 4t Shim-pack XR-ODS (3.0 mmX 75
mm, 2.2 pm) ; Ji S K (A) -6 (B) B BV (0~
5 min, 5%B; 5~5.1 min, 5%B—40%B; 5.1~6.5 min,
40%B; 6.5~6.6 min, 40%B—95%B; 6.6~10 min, 95%B;
10~10.1 min, 95%B—5%B) ; Jit # 4 0.3 mL/min; 1 i
h 25 °C; i FEEE A5 plo

EZG B 20224F48 33 445 23 1)

F1 0UBAERER

A e it i@ HR
Bk TNHESHARRARA 201804022D IHRIEN it
i TESHARGARAR HP-180401-A2 A i
Z
i

P13
Jio

'n

R

=

J\
/[\
/L\

|
2 M

3 BIR TNTESHARRARAR HP-18040-A2  TAAM LM
4 BUR THTESHARMRAR HP-I80501-A2  J°&AEM L
5 WE THEESHARGERAA HP-150509H5-B3 [ /R(EM  fehifh
6 WIE O TNEERHTS - FHRENL M
T R RMKBLARRREARAR 20200210 FRIM M
8 WHIE MR RARAT 20190516 7 -7
9 Z MR 201904 FRIN M
0 WL WHERAZHRRERAR 20200808 FHEUM M
I g THARERALARAR 1806011 FHEEN
2 g THAREEGLARAR 1808011 FREN M
13 e ARG ARAR 181201 (2 -7
4 WL TSRk - FHEUM M
15 ENE EMEEERGREERAR 171101 RN

16 Mg sEEEALEFARAR 180100451 FHREN
17 WL MR R R 1806123 FRUM

18 WL REAMERARAERAR 180301 FHEUN B

19 ENZ sEELLARAR P20180848 mngE

0 W% TRRGHATSDERET H32U7912 I

— ot

2.2 FRIGEH

K FH L. M5 55 B 1~ Y5 (electron spray ionization, ESI) ,
DA B AT 20 T s IS 500 480 TR BE Sy 526 °C, i
B L 400 °C, 3 HR 300 °C; S50 i 4 3
L/min, #0084 10 L/min, iT#S 0 # 4 10 L/min,
K FH £ vz W (multiple reaction monitoring , MRM ) #&
2, PR T e (m/2) 153.3—80.9 um/z 153.3—109.2 )
S ARSI 5%, Rl L 43 A 14,13 V.
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57,40 °CRLHE 2 h, Ki % A i 60 mL, =5 2] 9% 2
min(%3£ 10 000 r/min) , 250> 10 min(4%3% 4 000 r/min) .
B E 3% W 20 mL, A T K B R B - JCOK B PR B (40 1,
m/m)IRA M A 1.5 g, FLAMREE 2 min, .0 10 min (54 3E
4000 r/min) . B F IR 9 mL i ARG , R L
WL IRAT . K% IS mL, B 2 R L, A LR
50 pL,40 °CHMFHAARZIE T, DL 2% LG
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G R Y pHAE 2 2) B A E 1 mL, IWHEIRAT,
FEALUERE (0.22 pum) B, BRELUEWE , V5 ot it vk i o
k5.10.20.50,100, 150,200 ng/mL (1) 22 41 5 i %if R
AR . HS U E LA 1B,
2.6 ZMXREE

B2.67 T R4 B O R S VA, #1217 2.2 0
SRR A T SR T A, AU AR (Y) X6 3 S
SR 1) TS VA B (O A Ttk [T, 2 il Ao i £ B
FEOEN 1, ATARZA RN A Y=9 152.74X—12 285.2
(r=0.999 6) . Z5RFKN], G 5 R IR 5T it v 7
5~200 ng/mL vt Bl A 5 W TR AR R AT 2 C 3R
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BRI TK MAER FE CotiiBAE LR

B55. BT, AW %S T Aglient ZORBAX Eclipse
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GIST (100 mmX2.1 mm, 2 um) . & 7 Shim-pack XR-
ODS (3.0 mm X 75 mm, 2.2 wm) JLAH 0 3% A X e 5 25 &%
Mo SRR . 25 3R, B 74t Shim-pack XR-ODS i
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T R R, PRI AHIF T AE A AR Z0AE o A K % L
J&  PEAT T SRR B AL B, IR AT RE £ b HR U R T
wBE,

ARG XS FE PO R T 758, A T AT
BRI, . 5 SRR Wl A 5 A i 22 W B U
PRV TR L €5 B S0 TR T G P BBV, [ sl Y R BB A
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HER, RGO S T 5 H— AR b4

EZG B 20224F48 33 445 23 1)

RAEFR KR 545 1~5) 382 R AL G5 Ll 06
il 25 MK R (P45 6~20) , YR 2 3 ARG 20 76 n 1
AR Z B R R RTTY AWFS TR 7k n] S
PAGEL r R 75 5 2R A PR i A R R A 2 o, D R A ZERY
LA VEWT TR 42 BESC IR R AT 1k

S 3k

[1] MEHR,BRE T REER PRI Stk
P Bk,2010,38(2) - 112-116.

[2] GLASER N, STOPPER H. Patulin: mechanism of geno-
toxicity[J]. Food Chem Toxicol,2012,50(5): 1796-1801.

[3] AYED-BOUSSEMA I, ABASSI H, BOUAZIZ C, et al.
Antioxidative and antigenotoxic effect of vitamin E
against patulin cytotoxicity and genotoxicity in HepG2
cells[J]. Environ Toxicol,2013,28(6) : 299-306.

[4] HANNF,LUORL,LIUJY,et al. Transcriptomic and
proteomic analysis reveals mechanisms of patulin-induced
cell toxicity in human embryonic kidney cells[J]. Toxins
(Basel),2020,12(11) : E681.

[5] IWAHASHI H,KITAGAWA E, SUZUKI Y, et al. Evalua-
tion of toxicity of the mycotoxin citrinin using yeast ORF
DNA microarray and Oligo DNA microarray[J]. BMC Ge-
nomics, 2007,8:95.

[6] WUTS,LIAOY C,YUFY,etal. Mechanism of patulin-
induced apoptosis in human leukemia cells (HL-60) [J].
Toxicol Lett,2008,183(1/2/3):105-111.

[7] ZHANG B G,LIANG H R,HUANG K, et al. Cardiotoxi-
city of patulin was found in H9¢2 cells[J]. Toxicon, 2022,
207:21-30.

[8]1 frtthse, XL, & IRk . 27 & Z o os ik e M]. B4 s
5 TAEAESME, 1996,23(1) : 40-45.

(91 BH], 5K, TSR, 4 2 vh B RE K5 Qe R AR ()], ¢
I2h2¢,2009,21(6) : 95-99.

[10] Z=UREE, JI , i Jete  FURI 7 3R PR AR S AR rh 2y
MBI FEHE D] a2, 2011, 42(3) :602-609.

[11]  EvA, EEF ik, 55 Bl b S SR Tt
[J]. B 22 A B A2 41 , 2021, 12(18) : 7410-7416.

[12] RERZGIMZE G2 rpAe N RILANE 24548 . —FB[S]. 2020
AR AL R 2GR T R, 2020 76-77.

[13] A Zime, 200tk , R T )8, 55 VRO (1 v B YRR €335 - £
IR S DN 7 1L R HG A it P R T R RS R AL
HEULT]. B 22 A BRI 27 41, 2020, 11(19) : 6879-
6885.

[14] 245 . ERORAH BRI (% B3 50 BT BRG]
SR b PR R R DO UFTE R ()], B A A B A
2#40,2020,11(5) : 1347-1353.

[15] B, BAEAE, A8, 55 . @ 80RO vkl e SE SR X il
T Y R T R R (], IR 2, 2009, 25 (1)
27-31.

(i H #1:2022-04-06 & 1R1 H #:2022-11-18)
(Htt  FHIGERR )

China Pharmacy 2022 Vol. 33 No. 23 £ 2939 -



