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Ultra High Performance Liquid Chromatography-Tandem Mass Spectrometry for
Detection of Matrine and Oxymatrine Residues in Goji Berries
ZHANG Chuang', ZHAO Kongxiang?, PAN Hongrui!, YU Yanjun', MI Jiebo!,
SU Mingyue!, YANG Yongchao!
(1. Tianjin Customs Industrial Product Safety Technology Center, Tianjin 300457, China; 2. Tianjin Customs
Animal and Plant Food Testing Center, Tianjin 300457, China)

Abstract: A method for the determination of matrine and oxymatrine in goji berries was established by using
ultra high performance liquid chromatography-tandem mass spectrometry and isotope internal standard method
for quantification. The sample was extracted by ultrasound with a 1.0% phosphoric acid aqueous solution, puri-
fied by a strong cation solid-phase extraction column, and eluted with a 5% ammonia methanol solution of 10 mL.
The sample was then eluted with a 0.1% formic acid aqueous solution and methanol as the mobile phase. Gradi-
ent elution was performed, separated by a T3 chromatographic column, and detected by electron spray ionizq-
tion positive ion mode multiple reaction mode (MRM ). The optimal pre-treatment method was determined by
examining the response values of target compounds under different types of extraction solvents, ultrasound
time, and solid-phase extraction conditions. The results showed that there was a good linear relationship be-
tween matrine and oxymatrine in the range of 0.5-50.0 pg/kg, with correlation coefficients (R?) greater than
0.999. The detection limit of the method was 0.05 pg/kg, and the quantitative limit was 0.2 pg/kg. The recov-
ery experiment of adding standard at three concentrations of low, medium, and high showed that the recovery
rate of matrine ranged from 76.3% to 90.7%, and the relative standard deviation (RSD) ranged from 2.2% to
7.4%; the recovery rate of oxymatrine ranged from 79.2% to 89.0%, and the RSD ranged from 3.1% to 6.6%.
This method is fast, simple, accurate, and reproducible, and is suitable for the determination of matrine and
oxymatrine in goji berries.

Key words: ultra high performance liquid chromatography-tandem mass spectrometry; goji berries; matrine;

oxymatrine; internal standard method
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1.1 PR

MR T OB B IR (3 gk al) . ifg#
TSR A A B ] 5 8RR (P94l ) - E 25 4E Ak
2R FRA B i 208 B A S0 JU T is SR iR Rl
BoA B 7 5 [ R AR D3-15 B0 . D3-48 4L 15 0
KA R IERHE A BR AT . K R MALIERE(0.22 pm) -

T T 7 R AT o PH S F [ AR K UM (SCX,
150 mg, 6 mL) : KA AR BHEAT RA A .
1.2 {UEF5E&

R o SO (23 — HR I T RS (ultra) < FEER KA
IRBHEE (R ) A RN A 5 Rl 4 BOpL (T25) - FE SR
O] IR BENR % o8 (MIX-Multi) : SR HL B R ( 1)
A BR S T 5 B A T Uk 2% (SB-5200DTD) « T I3 2 A= W
B 453 A7 BR S 7 5 B0 AL (KLOSRE) « W g I ik k24
AR PR 7 5 2K L (MiLi-Q) « 35 6 25 3 4N 7 5 1
FRV-(AL204) M REEFER Z BB P ED A BR A .
1.3 Rk
1.3.1 BB

DL I ) 0T 2 R B R 100 pug/mL 9 7 20 L 46
A SRR AT, 10 pg/mL 1Y D3-17 268, . D3-%1k
W BRI NFR AR, T-18 ‘CTFHEAE. LA 20% iz
KWL H] 1 peg/mL B AR TAEW IR A WS TAE
W, B AR AR W 1.2.5.10.,20 ng/mL 1 50 ng/mL Y
FANR A PRUEA T (NARU R 25 ng/mL) , IEECEL A

0.1% W FR7K W - BGE = 47K, A 1.0 mL H
MR K ERZ 1L BAE RS
1.3.2  FEShATALHE
1.3.2.1  FESHREL

SR FH 1R 43 HUOMLRE MOACFT R, BRI 2 o # iR A
K& 2 0.001 ¢) F 50 mL RIS L INA 1 pg/mL
FTR A NFR TAER 50 pl, il 20 mL 1.0% AR /K %
W, IRTE 1 min, B HEE 30 min, 5 000 r/min 5.0 5 min,
e EIE .

1322 %k

568 FH 25—~ [ AH 2 B AR YO 6 mL HVESERT 6 mL 7K
TG AL B2 IO 28 T =1 3k 8 1 AH 2 ORE ek, AR A
6 mLL KA1 6 mL F S, FH 10 mL 5% 27K B BV TR
VRN . WCEEVEIIR , 45 CRAMEIE T . A 20% H
/KA 2 mL, R HE 1 min W IRERATY) , K R AL UE N
T U8 R RN AH €0 - R I SRS 5
1323 gt

% HE  T3(FE K 100 mm, #E A2 2.1 mm, BERPRL
1.7 pm) RSN A:0.1% HER/K R, FshAH B H
Jis s AR - 30 °C UERE R 10 pL, i 0.3 mL/min, i3
FHVEREAR LR 1.
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Table 1 Mobile phase and gradient elution conditions 50000~ O Ak S0 R .
il /min A H1(0.1% WEUKIO/% B HICORE /% swoooll L[] = Fl
e T
0 99 1
K 30000
2 5 95 E
5 5 95 & 20000
6 99 1
10 000
9 99 1
0 T T
NS S S S e
133 & I e e e e
X X X X
FE 155 25 BS 175 (electron spray ionization , ESI) =4 '19010 "»Qm 07’010 0-"010 \9010 %9010

g i (multiple reaction monitoring, MRM) ; IE& 1+
A2 WS LR 3500 V5 i T IRIR EE Ry 350 °C.
1.3.4  JEFIRUN

FLERONW (matrix effect, ME) % LR ARG

M=A/B -1

2 M g BBV 5 A Ay B b o 2R B
SRR E M Z R . X ME>0, 2 B 5 0T 500 3 5t 5
ME<O, & W] 5 J52 2400 410 ] s ME=0 K78 AN A7 7E JE BT &4
Ji 5 IMEI<0.2 2 85 56 R0 50.2 < IMEI < 0.5 4y 145 3k
JRRLIY s IMEI>0.5 A5 3 R0 .
1.4 BdEgeit ot

3% KR 43 B R A Xealibur 8 44FPEAT A0 B, (8110
AR EE H Office Excel FA4 AT, 48+ 18 2% FH Ori-
gin Pro 8.5 HE
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Fig.1 Structures of matrine and oxymatrine
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ey 3k 5 v SRR A i S U TR A ) S D

pi

B2 AEREAENTESHS|SUESHIERMA LR
Fig.2 Comparison of peak areas of matrine and oxymatrine un-

der different extraction solvents
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Fig.3 Comparison of peak areas of matrine and oxymatrine un-

der different ultrasound time
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Fig.4 Comparison of peak areas of matrine and oxymatrine

under different elution solvents
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Fig.5 Comparison of peak areas of matrine and oxymatrine un-

der different stages of eluent
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PEREFA B, Ho 2 C18 Ak XF B 201 (A% BE fiE g o
S, B A R B AR LA Y B, I REE T3
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Table 2 Mass spectrometry parameters in MRM mode

i PEUTET gy iy
W 249/148" 120 32
249/176 120 33
A S 265/148 120 28
265/205" 120 27
D3-S 252/148" 120 33
252/179 120 28
D3-E b B0 268/208" 120 29
268/250 120 27

TE N ERR TR

AERT 5 B
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AR 5

RT:4.53

100
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i} ] /min

a. B

RT:4.52

\

1004
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s} ] /min
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RT:4.72

40 42 44

4I.6 4?8
5 6] /min

c. S 28

510 5'.2 514 54'6

RT:4.71
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Bl 6 4FiLEWE RSN (MRM)&EiE

Fig.6 Chromatograms of four compounds in MRM mode
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Table 3 Linear relationship and detection sensitivity of matrine

and oxymatrine

MRAR KR ERER L/

ARl SR g Ry (k) (nghs)  (pghs)

TR, Y=837.378X+ 0.9999  0.05 0.2 0.5~50.0
168.504

Ak Y=615.892X+ 0.9996  0.05 0.2 0.5~50.0

B 238.369

2.5.2 [l R G A o Al 22

Bzs (RE S S BRAK b 3 AN IR E AT S i (]
Wik, R 6 UK, [PTISCR R AR X b v s 22 AN 36 4
iR .

® 4 FEEWERMBENRERE
Table 4 Method recovery rate and RSD

7353 LRN 35S vk
BRI (1 pgrke) (10 pg/kg) (50 pg/kg)
&Y
H FHyE ] . RSl .
Mo RSD/% W% RSD/% W% RSD/%
B 763 7.4 86.8 42 90.7 22
AL 79.2 6.6 89.0 4.8 86.5 3.1

EL

2.6 SEBRER SR
M R 15 M HUAC kR &L, 202 B 2 O3k dh
K A ST, 23 52 0.76.0.83 pg/kg, LAy
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