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R, e, BRTF
(AT A IBE, BT 643000)

B E: BM 8T = AU 5% - BB TGS Bk (high performance liquid chromatography-tandem mass
spectrometry, HPLC-MS/M )l & AR & fh R 278 . 248kt . #VEIRER T hik. B FRAZ 70%
HEE SR IR, SR 0.1% B R (A)FI Z NI (BYWE o it Sl AR #EAT B BE TR IBE,  J5T 3% 9 15 126 JH H I8 25 15 1 (electron
spray ionization, ESI+)()‘§!, K 22 8 F K42 2 (multiple reaction monitoring, MRM)Xi % & B 1 Fl i P 28 1k
ATFWEI, EIRA TS - BT R e . S5R 7E 15 min WS 3 Rl BAREA P05 508 3 FhIRERLS>
1 0.25, 0.5 fil 5 mg/kg %ﬁuﬂ<¥ﬂ@@%&$% 84.3%~95.0%, FXTARIEM 27 0.67%~2.11%(n=7), J5 %kt iR
SrC 0.05, 25, 10 pgrkg. S8 xJrIEDREL. WERG . R, GBS ORER M RERRATH . S, AT
EQISIGITing Salle
XA REEAY; RAORHR GRS BRI, BT, B2 AMFIER

Simultaneous determination of icariin, hyperoside and psoralen in
functional food by high performance liquid chromatography-
tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the simultaneous determination of icariin, hyperoside and
psoralen in functional food by high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS).
Methods Samples were extracted with 70% methanol solution, and 0.1% formic acid (A) and acetonitrile (B) as
mobile phase were used for gradient elution. The electron spray ionization (ESI+) source was selected for mass
spectrometry ion source, and the quantitative ion and qualitative ions were monitored by multiple reaction monitoring
(MRM), and determined by HPLC-MS/MS. Results This method completed the separation and analysis of 3 target
compounds in 15 minutes. The recoveries were ranged from 84.3% to 95.0% for the 3 kinds of target compound with
3 spiked levels of 0.25, 0.5 and 5 mg/kg. The relative standard deviations (RSDs) were from 0.67% to 2.11% (n=7),
and the limits of detection (LOD) for the 3 kinds of target compound were 0.05, 10, 25 pg/kg. Conclusion The
proposed method is fast, accurate and sensitive, which is suitable for detecting icariin, hyperoside and psoralen in
functional food.
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hyperoside; psoralen
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RE T ATIIE D) TR R o DRE R 2 PR g £ b R g
F OG5 T 7, 384 5 A 28 SIS DR A1 B — LR T 3 B B A
S VR T T A R 2, AR L Akt
AR IR TR SR S S M S P T AR, TR ERETT .
G 22K AR IR 3R R B RS 25 Y T A8 AR
G AL € K315 P2 A Uis A 5 N s S O DAY O /i e
B T LA A BB R I B TR0 9, (R
FHIKINRE AL AR 0, JF 1A 2003 4E R A feke s
Ko 5 PEA0 RS ) BB, BT AR B M R A
ST L 4 5 BRI AL T 144 ] SRR v A 70
T, R A WA A R R B R kT
A 2P I RE L AR e o LS IR 22 40 TR IR 2, i
AR GERAL . TE 2, O a e b bRk A
At AT BE AR L TR RO €0 3k DR X A R i g
43 B RE T B AR 3 DA R B e b, T R U e
PEFE AT, TN HTES . A&, BEESE, K
i 290 EMRHIRE | SRR I SRR AL 1A AT R s
BT B I HLRAORAR (i H AT E eI 2 5
KA S Z Bl &, J8 T BRI 8 £ E H 8 A L o
Kamiz P A M SCER! O RaE, SR e AR £
T A R 24 P R SR RET L BT AME R R, H
SURSR SN e 1, AL, SRS 4
BRI TR, ACRAC . ASIFSE R OB
TR A X A (R (e £ b P R SRR L kT .
WEIRR, BTSRRI FE )y, [l is AR
V¥ 0 1 T B B — SO A T e R, 22 5 R AR
WELAT S 2 DO A 1 o KR GB/T 5009.1—2003 (&
it DAERT IO vk FRARERAY B ) U7 [l 22 v 2
9101 2 & S FE bR v A 7 L TR AIE S S IR0, s SR A o
VIRT, FRIEAT TR AR AL, LA A 56 43 B b v 1 i 42
PER RS4RI R BATHR M O A £ i D B LA A ) Al
T A ARG B AL R 56 RN T A M A 0 A MR A T R
FIREARFBATH @S S5 D KRR iR &R
BT BRI

1 MR5REE

1.1 XEE5F
AP14000Qtrap Y AH 3% - 58 BX BT {3 (32 [ AB A R));
AUTO EVA RWAL(E TER A F]); HI1850 B.OHLH

il

WAL F]); SCQ-6201C A 75 A (iR EE 4]

STHR e A 2Bk (111521-201809, JRE 4341 94.9%) .
PR (110737-201516, JR & 4340 94.2%) . #hE IR &
(11739-201918, 99.6%)(H FEl £ i 24 S K 2 W5 B5e)

CIE . HEE(EEal, EEXRHbAF);, HER G4,
E254E[); 0.22 pm JE gk (REEE A F]);, LR E K
hBatiK .

SEIGHE SR R K B R IR SRR A A R IR e .
1.2 XWEFHE
1.2.1 RS

FRUEFSIRECH]: A A MERA PRI 10 mg A& 22067 . %
SR AMEFIER AR ] 100 mL (SR, I H EERC
BT EE N 1 mg/mL FRAE A, —20 °CORAF. B3
b &, B TAR AR, R R R R
1 pg/mL TAEH -

0.1%HF /KW M1 mL FRR T 1000 mL 25 5 i e,
TEAF R 1000 mL, i R L .

122 AR &% BT % A1t

(D)AR TS5

LR Poroshell SB-Cys 5% 4E(2.1 mm=100 mm,
2.7 um); HshH: 0.1%H R (A)-Z 5 (B), #i#: 0.5 mL/min;
PERRREL: 10 uL; AR¥R: 35 °Co RAHEIEM TR T: 0~
3.0 min, 20%~70%B; 13.0~13.1 min, 70%~20%B; 13.1~
15.0 min, 20%B,

QBTG4

BB HLWEZE H B [electron spray ionization, ESI(+)];
A5 A (curtain gas): 35 psi; i< (collision gas): HH55; W%
HiJE(ion spray voltage): 5500 V; Z54LIREE: 550 °C; 54X
(ion source gasl): 60 psi; Fli B (ion source gas2): 60 psi; FIH
Wiz 22 R i Wil (multiple reaction monitoring, MRM).

2 HER5HH

2.1 FRIEFMHMHK

SR ERETY . kT . AME IR AR
Ml 1 pg/mL MR MIPRAERS IR, (0 FHAT o B A BTIE,
HRTEEE AR RS Y s FRHET QL 2,
ff 2 B B 1 B b SRS TR R, RIRFE R
3. TN 2 MFEFINENET R ERETF, 3
it 1k 2% % W, & (declustering potential, DP), filf i H, J&
(collision energy, CE)FIfili# % H 1 HL i (cell exit potential,
CXP), 3 b G s S B AL E SR L3R 1.

& 1 AR F Gk, i ie R FEE Iy 70,
S RATHIERE R 2.76, FRAEAATRIERE LR 57,
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Table 1 Mass spectrometry parameters

G5 k&Y BT (mz) FET (m/z) I B4 Bsf ] /ms EREWRIE/NV  REERER/V TR 2 H T R/ V

R 677.3 369.2* 100 110 38 10

1 R
677.3 313.3 100 110 77 10
i 465.1 303.0* 100 82 18 20

2 G BT
465.1 85.0 100 84 54 20
186.9 130.9% 100 100 38 7

3 WEER
186.9 114.9 100 100 33 7
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Fig.l Extracted ion chromatogram
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2.2 REEHMRL

FRECRESD 1 g, BT 50 mL .08, A 15 mL 70%H
B A 30 min, BLORVER 50 mL ARG, Gkl
15 mL 70% B A2 S0 1 9K, 7 45 2 20 B (LIRS AR
BBV RN, H 0.22 pm A HLIE g  XHCIRE b
A7 7 FUINARIET L 2 A A 43 #, FEARTRTES [E] Py 2
Pl ST 25 0 2 X5, SOR AR TS U THEE . RIS
XSO AR T T ORIFI R A B ) FUER, 7E 5~30 min B, 42
e B SR ka3, 1M 30 min LAJF SR BE JGHA B A8
fto HORF 30 min £F ik P B E]
23 ZMEE, WHREBEE

MR 120 Figdfl 1. 5. 10, 50, 100 ng/mL AYFR#E
W, VAR RS AR bR (ng/mL) « HARE A Wi i B
YNAR BRI ARk, et )y A RO G R 2.
DAAR W EE o 3(SIN=3) IS (4 b v V6 TROVR B (ng/kg) T M AR
K BR, ARRFERE N 1 g, B4 % 50 mL 15 7 ik 46 i BR
(limits of detection, LOD), #53 W3 2., HFE 2 n[H, 1E
1~100 ng/mL T [E N H AR fb AW LA M R 47, HHK
FE(NII KT 0.9998 AR HR HE M 22 4 0.67%~2.11%(n=7),
TR B AT 5k 0.05. 25, 10 pg/kg, R BRANE %5 R

4f, UNNZONEE N TR E R Al PRt . S 2ZBT . 4b
(R EEN I Al

2.4 [EIULER

PLZS FRE AN ST IR, 7E 0.25. 0.5 Fi1 5 mg/kg =K
AT AR RDCSE S, TR EE R 2 3. thER 3 TAL T
0.25. 0.5 Fl 5 mg/kg WK T B[R H7 84.3%~95.0%,
8 IH I il G ) 5 A
2.5 EPREESNE

X T B ORI S B ELAT B s G ) B R S R
TR DR B WA T TR, AT RS A AR A
FAR s ERG & . I BRI S A R SRR, R
0.21~15.4 mg/g Z [, ZFHK, MEFEN TR
O34 LW O B UAE 0~0.29 mg/g Z [A],

3 4 1

A FE R FH s 20O (23 S B P A [R] o X g £
AR EAEH . B AME IR R TSI, 2 IR
FSF [ R 2 B8 b i — S AT S R b, i A B AL
MERYE | 2Rk R ERIGBEDE L 2R . ATNERTHI TR dh
AL X PR 2ty v D8O A IN, 9F LASDR fR (2
sty R DR BRI Y R AR S

R2 KMEE. RUREBEEER0O=7)

Table 2 Results of linearity range, detection limit and precision (n=7)

& LR AHIE R H(r) J7 K R/ (ng/kg) K% 1%
FRAEAETT Y=3.66e+003X+1.9¢+004 0.9999 0.05 0.67
2B Y=1.24¢+003X-226 1.0000 25 2.11
IR Y=6.12e+003X+2.77¢+003 0.9998 10 1.70

#3 [ElERE
Table 3 Recovery results
Tz 1 Jndr 2 Jndr 3
&Y SRR %
IR (mg/kg) R /% AR (mg/kg) R /% IR (mg/kg) IR /%
BEET 0.25 94.8 0.5 93.2 5 97.1 95.0
o2y 555 0.25 78.1 0.5 83.3 5 91.4 84.3
AR 0.25 82.0 0.5 87.6 5 95.9 88.5
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