* 646 « FEMNBEIH 202653 A PR XYY 3 Drugs & Clinic Vol. 41 No. 3 March 2026

LC-MS/MS JFNEREERHTPRIZTZNRBEFTE A

B, B, K 8, TREE, a&dr, shiRET
R 25 AR IR 7B, REE 300070

W OE: B g BEAmP AL EE Bl B Bs I AT H A B LC-MSIMS L 01T, 737% KA Phenomenex
Kinetex® Cis i 4= (100 mmX 2.1 mm, 2.6 um); Ll 0.2%FERIAWR - FEE VA, BREEDERL, AFASE: 0.3 mL/min,
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Determination of fumonisins and ochratoxin A in bromelain by LC-MS/MS method

FANG Simeng, LI Wendi, ZHANG Jing, XING Wenjing, BAI Haijiao, HAN Xiaojie
Tianjin Institute of Drug Control, Tianjin 300070, China

Abstract: Objective To establish an LC-MS/MS method for the quantitative analysis of fumonisin B1, Bz, B3, and ochratoxin A in
bromelain. Methods The Phenomenex Kinetex® Cis column (100 mm x 2.1 mm, 2.6 um) was used, the mobile phase consisted of
0.2% formic acid solution - methanol, with gradient elution at a flow rate of 0.3 mL/min, column temperature of 40 ‘C, and an injection
volume of 5 pL. Electrospray ionization (ESI) source was used, operating in positive ion mode with multiple reaction monitoring
(MRM). The capillary voltage was set at 3.0 kV, the dryer temperature was 250 “C, nebulizer gas temperature was 350 C, dry gas flow
rate was 7.0 L/min, nebulizer gas pressure was 30.0 psi, and nebulizer gas flow rate was 11.0 L/min. Results Fumonisins Bi, Bz, and
B3, as well as ochratoxin A, showed good linear relationships in the ranges of 2.0 — 50.0, 1.0 — 50.0, 1.0 — 50.0, and 0.5 — 10.0
ng/kg, respectively. Their average recovery rates were 98.3%, 96.8%, 102.6%, and 99.0%, with the RSD values of 2.7%, 2.7%, 2.8%,
and 2.8%, respectively. Conclusion The method has good specificity, linearity, precision, and accuracy that meets the requirements,
which can provide a basis for quality control and standard establishment of bromelain.
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Bk = B PURAT R 3% (LC-MS/MS) H A XA [F] He Yl
WEEARTRDERABMEETRE A TR
GYHT, IR T SE B TR AT RGN T IERAE, A
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MEEES) - FoR 2 XS204 HLTRF, “HEE
1290-6475 1=y BB AH (1 £ 1% = 5 DU Al AT o 15
Milli-Q # &KX (SEE AT, DNK-24W &
WA (RS AR A IR AT, Allegra 64R B>
Bl (EE D Z).

RO EEZE B Bo Al Bs 5 HE A 15 243 505 5
M 99.2%- 100.5%-+ 99.2%, #t5 S213027, MH K
AERTRERHAR A, &R R A X (5
EHUN 99.1%, 15 2E00E19, I [ 75 55 5
A THEERARD; EEEOMN (T HETASYA

24120088; F L2 IR AR A, #5505
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2 FAEEHER
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Phenomenex Kinetex® Cis 3% 4+ (100 mm X 2.1
mm, 2.6um); LL02%HEEH (A - HEE (B)
NIRENA, BREEEEAE (0~7.0 min, JREIAH A M 70%
F%%% 0; 7.0~7.1 min, JisIAH A M 0 IEINE 70%:;
7.1~9.0 min, VizhtH A fR¥F 70%), ARG E: 0.3
mL/min, AE: 40 °C, AR Sul. KA HBE
FETUE (ESD, REMANZ NN (MRM)
IEE T, BMEHEE: 3.0 kV; TIRSEE
250 °'C, ¥HSURE 350 °'C, TSR 7.0 L/min,
FAA 7 30.0 psi, HESULE 11.0 L/min. WS
TR FIREE RS (CE) W3R 1.
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Table 1 Monitoring ion pairs and collision voltage values for mycotoxins

% 5:0 B4 i} 8] /min REES T TET N Y CENV
REEZ B £ 4.13 7224, 722.4 352.3. 334.3 180 40. 45
REEZ B2 £ 457 706.4. 706.4 336.3. 318.3 175 40, 45
REEE Bs 1E 4.90 706.6. 706.6 336.3. 688.5 180 40. 45
R R A 1E 5.27 404.1. 404.1 239.0. 102.0 110 25. 85

22 BRAVHIE 22.6 EEXBEER ST ERRSER

22,1 ZFHEBR K-8 D BEER.
222 REHFRBAMSRBEBR 2R EUR S5
# Bi. By BaXTHE MG &, FERRE, NS BT
155 25 2H 43 (1) J5E Bk BE34)M 100 pg/mL.

223 MIWERRAMSRSER BURMESERA
EE, REWE, MHREEHAREKRERN 10
ug/mL.

224 ROHBRITEBR HEEEIRSHERES
XTIV 20 L, NS RFIFRE S 1mL, {EAN
REGF/ERTMELER. EEEIRDSER TENS
50 uL, N7 VA FIRRE R 1 mL, RS EE B
B. B3 A JREIKR LN 100 ng/mL.

225 MMERR A LER BEEIRhES
AN SATR 10 ul, I BRI 2 mL, (5
MEH R A WATRERKIEN 50 ng/mL.

TAEMA B BT R A TIEWRSS 20 uL, I EE
FUFREEAE 1 mL, EIf5.

227 HHAmER BOEEERAM 04 g, MK 2
mL, JRIERA], N 8mL, JAE 2 min, B5CEL
LiEW SmL, 55 CEMET, MEABR 1mL &
W, 022 um FRFLIERE, JEI, HUSRpEWR, EPAS.
228 THAEFUAHR IOEEEA 2.0g, MK 10
mL, JWRIERA], N 40mL, JRjE 2 min, B0,
L EIEW 25 mL, 55 CEMET, N2 HEH S mL
2, A 022 um FFLIERE, JEE, HUSRBEWR,

HIFEN

229 EEFUMBREM S RS SR BEE R T
PER MR ER A TR 10 pL, PLZS SR
HONFRRE, SRR TINbR AR (RS R. W
R R A BTEIREE 8 2. 1 ng/mL).
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1R B3 E By, 2-R LB R By, 3-RLER B, 4-MlIEHERK A,
1-fumonisin By, 2-fumonisin B3, 3-fumonisin B,, 4-ochratoxin A.
1 EFIRASRTREERNHMBSEHE A (A, REERME (S 24120090, B) MEZERAM (#HtS M241104,
O HEBFREMRIETRE
Fig. 1 Total ion current and extraction ion current diagrams of ochratoxin A and fumonisins in matrix standard sample (A),
bromelain (Batch No: 24120090, B), and bromelain (Batch No: M241104, C)
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Table 2 Standard curves equation for fumonisins and ochratoxin A

185y it h 287 FE r L MEVEE (ng-kg™)
RS By Y=942.3 X—39.6 0.999 8 2.0~50.0
R B Y=3165.3 X—200.5 0.999 7 1.0~50.0
R Bs Y=2155.1 X—41.9 0.999 9 1.0~50.0
R A Y=22291.7 X—356.1 0.997 4 0.5~10.0

2.5 EERSHEMRME

W 5 VR A R R VA ROE SRR S, HERE
SE, LMEMEEL 10 0 14 3 0 1 20 BIHE Jy 5 SR AT I
BR. RSEER B € RRA IR 58 2.0, 1.0
ng/kg, R EEE Boy Bs € B AR RIS A 1.0.
0.5 ng/kg, HEMEREZR A 1€ & RAK IR 250
0.50. 0.25 pg/kg.
2.6 fEHEEIRE

F B AR T 352 By Bos B M HI G EE R A
PR £ ok B SR VA S L, ESEHERE 6 Yk, I 5E T
I, ERRTD R Bl B B AN ER R A %
THIAR ) RSD MH 51N 1.4%. 1.3%. 1.5% 1.5%.
27 EEMRAR

WS EAmM (ibS M241104) 6 {7, FHrEL

0.4g, ¥EE M 100 ng/mL R L Z TAEW 40 L,
il 2 P IR, AR Ve T AR, TR R
Hlg R S8R By By Bs FIREHIEREE R A M
B8, RSDE AN 2.7% 2.7%. 2.8%- 2.8%.
2.8 FREMIRE

H o 85 28 (I (45 M241104), K52 100
ng/mL R 552 TAEWR 40 uL, &Ml ia i,
SYHLE 0y 24 4. 8. 24h HEFEM R IETHIAR, 45 RE
N, ARBEE Br. Boy By MR A IR
f) RSD {E 4373 2.0%. 1.8%. 1.6%. 1.9%.
29 IR

B R AR GIES M241104) 6 iy, FHEL
0.4 g, /K 2 mL, JWHEWRET, 4B 100
ng/mL fREFE R TAEMAN 50 ng/mL FEMIETE A
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TAERS 40 uL, INZHE 7920 uL, JAHE 2 min, &
O, B EEW SmL, 55 CRMRET, e AER 1
mL 2%, H 0.22 um FUFLIEMRE, 8, HUERIEW,
PRI [l S A AT o ERE DN 32 25 B9 TR VT
MUE, THE R, 558 4K 5E3K By Ba B i
MR A B EE D7 98.3%. 96.8%-
102.6%- 99.0%, RSD 1H43 718 2.7%- 2.7%- 2.8%-

2.8%.
2.10 #HamE

g% 55 B ARG A, ) b VA, BRI
SE, MARAERTZRE B SRR AR B AR A
R A MRS B &R 8 MW HRAS ., 4
4IRS R, N 63~8.0ugke: A 4tk
MG ERR A, N 03~0.5pgke, WE3.

®3 REEABPARDERNHEHEEER A NUEER

Table 3 Results of fumonisins and ochratoxin A in bromelain

it

FRED B (ng-kg™)

RYLG#EK B RLEX B2 RLEH Bs il E R A
24120090 6.4 ARt 1.2 ARG
24120096 5.3 A H 1.0 ARG
25010003 6.2 ARt 1.0 ARG
24120088 6.9 A H 1.1 ARG
M241104 ARAe ARt ARAH 0.3
M250304 ARAe ARt ARAH 0.4
M250305 A H A H ARAH 0.5
M250306 A H ARAH A H 0.5

X TR B A S A B PR B AR v BT
I KRV SR G H R AR - W
M Bokmfie . E PR Edt R D8R, #
M ER RSN ARBENEIEYR (2B 2. #
MBS R TG RAMI. INE. A, %L
FhP= fh o A A R R X 0 B LA e R A
BRWEMRERN 2~5 ngke; REHBREHTGY
TR NEHERIEY), EGERNR . GRS,
AL R ANSE DN R E R R AR D R BEN
FREESN 400~4 000 pg/kg, Z4)LEKM LT &M
PR AT 200 pg/kglodl, 28 & [ % £ i i
R R EFERERWRENE, LM
B EEERE SR A HIUE -

3 g
3.0 ERSHETEMIMESH

FLR A SRR T3 B IR R R AR A
HEGEREEEEE N 20~30 C, wihEHEE
30 CAAGAKEAE, M) HREAEKIREL R
25 Co A TARIR IR LB I 5 At B0 B (1) 320 5%
Geibt, HEEAG T AEREER. HEGRNSM
I B B A IR A AE ARG RN HRCHE 1 X R R
7 i A R 5 57 v il E R R A it R R

Yoo MF IS R B AR HLX, AR KRR
3 L R, N AR R T 8.
P ERAEAR Y, W SR ERHERNG
oo AHFFERFIIRE LR RE IR S AT REsZ
FIH MRS, BN R,
32 HSEENARNER

ERGm W E RN, 5 HKE HEEE N
MR AR T IR, RTHEEAMETEA
i, A REA WA 2 R AR M RER UUE,
MUE S QSIS R B B S, 2 RS
BB 45 U0, BURRE AR R R AN B
R, oV R RIGIEER . A SR F S K
BORESL, BRI LA B AR 5. B AR
PUEAEOER. ERATEEEASERN, A5
527 RN LA 55N 50%- 67% 80%- 89%
M RCR S5 R BIR, MG A 50%.
67%HMT, 3% 5 B AR LE A iE T I A, Tk
BIFE 2 80%  89%KT, i H AR A LM 50t
ERR, HEE|ZIERIIMN BRI, SHRES
LA R RN, T KR S K S 4 I 4 1 B
6], Rl 2 e BN LLBIA 80% R iE B . £
IR ARWOE TR, D RBEFTER. N
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