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W OE: Bm SR BEORIED(liquid chromatography-tandem mass spectrometry, LC-MS/MS)#:ill
TP IR AR T 25 F 2500 e e ik AR F VOB S BRI, SRAT 0.1%H ER(A)RITHT BE(B)
YE RS AHBEATRE BE PR, R LC-MS/MS #4738, RAJ1E 2 F I 2 (positive electrospray ionization,
EST)FI £ B 7 WA 2 (multiple reaction monitoring, MRM)., Z&8R M Z207E F IR GO &M T RESE 4
B W DAMEEEY 5.34~106.8 ng/mL, AHKEREL rP=0.9999, kKRN 2 peke, EHERA
6 ng/kg; M ER 98.7%~101.3%, AHXAREM 2 (relative standard deviation, RSD) < 2.0%. 45t %71k
YEMIE, K2 s R e, SR, o7 LU 00 A o IR AR A T b 25 T 2 20
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Determination of higenamine in plant-derived health food by liquid
chromatography-tandem mass spectrometry

SU Zhao-Lun, YE Shao-Wen, LI Zhen

(By-Health Co., Ltd., Zhuhai 519040, China)

ABSTRACT: Objective To establish a method for determination of higenamine in plant-derived health food samples
by liquid chromatography-tandem mass spectrometric (LC-MS/MS). Methods The samples were ultrasonically
extracted with methanol solution, using a gradient elution program of 0.1% formic acid aqueous solution (A) and
methanol (B). LC-MS/MS was used for the measurement with positive ion source mode (ESI") and multiple reaction
monitoring (MRM) mode. Results Higenamine was completely separated in the chromatographic conditions. The
linear range was 5.34—106.8 ng/mL, with the correlation coefficient r’=0.9999. The limit of detection was 2 pg/kg, and
the limit of quantification was 6 pg/kg. The average recoveries were 98.7%—-101.3%, with relative standard deviation
(RSD) < 2.0%. Conclusion This method is simple, accurate and reproducible, which can be used for the determination
of higenamine in health food from plants.
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RARMY) P AATE, 32 3l SR AT B A e A kA,

PRLIHE T DR T P ity o 2 PP 2 B A D00 ) 8, i iz 2l
REMEER S a, B HGEE,

HAD, e A3 oA 1 2t A PR B b 25 T S 24
FRIAF A DR o 2 PR 208 i RS DN D 0 A A €035
BAMSEIEE . WA ARE-IOGE L WO - AL A I 7
FITRORH €033 - HR EOG ST A U 3 2 18 SRR 305 - H K T i
HEHATRBE S . RRMEEA, CRH T2 5
M RAELAR B A DRAE A b b 25 Y S 25l . A
WF I R WA (3% - ER K BT 3 76, SR 28+ I A =X
(multiple reaction monitoring, MRM), T I RE A A TR AR
g £ it v 25 Y S 25 A I D 1%, X R R DR A
m AT R PRI S AN, LU S i R 3 i Bl 5 f Y
PRed b PR P BOR S H

2 MRS

21 UESEF

LC-30A AU AH 3% {L(H 4% Shimadzu A #]); # 5k
TRIPLE QUAD4500 % Fii%{X (% E AB SCIEX AF);
XP205 %I, 7K (B 1 Mettler Toledo 2 l); P70H 4 i##
AW HEVEILAERE Elma 2 H]); Milli-Q #8 4l /K il #1% (3
[ % B /AF]); TGL-20K & &5 X B0 (gL R
AU o

F5H L 2 BE S (2 99.4%, IS A F]) .

Ff . PR (fA s, CNW ), Ll Ak
Milli-Q #&liK .

3 FCHBHZE ™ SN 1 IR S &, W20, 47
B FIAE AR U5 O A B i 1 ), SRV T HE R
22 ELWHE
221 BB

2R AR KB ARIZ 10 mg(R5 T &2
0.01 g) = H 2, FFEEAEM, 4T 100 mL iR
KR, BORHE 24 100 pg/mL FRUERE £, -20 °CAR
fEo FEEHE1.00 mL FRAEf &R, B 50 mL AR A&
WP, R AR 2 2 ng/mL bRUER . o
SIPRG B B GE AR AL, 4351 50 mL (% (78 il
t, F50% H BK ISR BRI LA 4. 20, 40, 60,
100 ng/mL R AIFRIE TAER

50%H BE KA B BE 0.5 L. 7K 0.5 L, VB,

0.1% P B /KW : B 1.00 mL R T 1 LAk, 185,
222 Hepara

FRBURFEZS 1 g(REHRZE 0.01 )T 250 mL HEHETE
o, HERRIIA 50 mL 50%H BEKER, FTEIRGIRST,
FEHE AR 20 min, ¥ 2 B0, 8000 r/min L 5 min,

B EEW, 3 0.22 pm VEME, BRSSO WARSERAE Y &
TS IR RRRE A, B e ) R
223 RAEE-EFAELT

(DA S

‘B-HE{S Poroshell 120 EC-C g {435 #1:(4.6 mmx100 mm,
2.7 pm), FRENHH: 0.1% F R /K ¥ W (A)- H B (B), Jik:
0.5 mL/min, #FFEARRR: 5 UL, #17E: 40 °Co B VERRAR P
0~4.0 min, 5%~50%B; 4.0~5.0 min, 50%~95% B;
5.0~6.0 min, 95%B; 6.0~6.1 min, 95%~5%B; 6.1~8.0 min,
5%B.

Q)F % &1

MR BSI B PR Ji 0 MRM B
AR TIER): 35 psi; WEE ARG R): 10 psi; HLBIZE
B JE: 5500 V; B FURIRE: 350 °C; AR (ES): 50.0 psi;
BRI HE (ZA): 50 psi; AFEHE: 85 V; BB T
m/z=272.5; ERE T m/iz=107.1, RifERE: 30 v; EME T
m/z=161.0, fiifiEfE: 25 V; EHE T m/z=255.1, RifERE:
20V,

3 HER5HH

3.1 FRiEFEHFMaEigRamit
3.1 RESA

B LW SRR AE T IR (2 pe/mL), 5 55
FE, TEABTRE, BeAE Ql IEE THXT &8,
E R LA RIGEMS2EXT 4T —EW
AR, P R T aEEME 1 PR, BIREEE
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Fig.l1 The product ion scan of higenamine

3.1.2 &Lk
AWFFE A T 25 B 2 257 21 -/K 5 R - K I s Al
RSB RCR, S5, HERYAE B B K i s A A



%5 23 4]

S, S IR RS- R I T I A AR U DR £ 5 Y 2 8635

SOREL . E— BRI P IR . LR B
WA RGN, R . G5B, BHARIFE 0.1%H BR/K-
B ZE B O S AR BR BE VR, 0 B RCR i . IETE XK . R
B B IR0 A FLBR RS 0 i o 25 FF 2 250807 MRM 5K T AY
@IEE AN 2~4 Pros .

100 i 4.13
90 [
80 |-
70 |
60 [
50 |-
40 |
30 [
20 [

10F L
O- " L i 1 1 L L 1 1 L J

fi5f[6] /min
B2 KH S 2h00 Bk

Fig.2 The chromatogram of higenamine standard
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Fig.3 The chromatogram of sample
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Fig.4 The chromatogram with acetonitrile-water as mobile phase
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3.2 RTRCIBEHMAL

AHFFERAIK . 25%FEE. S0%HEE. 75%F i, H
BN IRBGA, JRBUREY 20 min, 455REH, AKIEEAE
BIAK, 25%H BRI R B T, (B4R 50% H
I HEARERY 75% P BT B 2250, FHi, RA 50% P EE
YENARIUE ], LIRAE R E 1,

&1 AEEEFIREREUA T R BN E LB (n=6)
Table 1 Comparison of extraction efficiency of different
methanol extraction solvents(n=6)

PRI X R/ (mg/kg) RSD/%
7K 2.72 45
25% H i 5.16 2.9
50% H 2 8.64 3.1
75% B 8.59 3.5
FH e 7.74 2.6

3.3 AERZMXR

TESCI T, MARME TAEIRWOEITINE, 450 %
B, £ 925878 5.34~106.8 ng/mL i B N A R IF04
PER R, r7=0.9999, L1k J5 & Y=41400X+72700,
34 FHEHKHIRFIEZR

EH 2 bR IR R R R, BUE MR R 301 A,
Ty B ARA R, £ H 2T EE N 0.04 ng/mL, kR
PREURE R 1 g, RZF S0 mL B, J5 k25 B S 2 A H R
2 pg/kg; BUSMEFL N 10:1 0, Wi E R, £H
IR N 0.12 ng/mL, MFEEMBEEE 1 g EF
50 mL B, g S2E IR A 6 ng/keg, FiER
M E.
35 HBEEXRGER

LM, SR —fE TAE R AT 3R
R 6 Yl . HR B HEEEE, EH LAk ETEE N
104.7~108.4 ng/mL, AH X} ¥r #E I 2% (relative standard
deviation, RSD) N 1.3%., 4R FEW, KEHE R,
3.6 FREMSLIRER

TR 0.15 g RFERBYEES, ## 2.2.2 T
TR RE R, AlE 0. 1, 2, 4, 6, 8hik
BE, ME 22 B S 20K EE : 25.8~27.7 ng/mL, H: RSD W
2.6%. ZEREM, LR 8 h NEE.
3.7 EEMTRER

I3 R B ARECRE S aE B, fE 2.2.2 TR kil AS
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WMEW, WL S asa. millgfes, K
RSD 735914 3.1%. 3.2%. 3.6%, Wiz 5 EE it
S ZE R 2,

*k2 FHREHHHEEM(N=6)
Table 2 Repeatability of higenamine(n=6)

B AP INAG REkeVl RSD/%
(mg/kg) (mg/kg)
AR 8.22~8.94 8.64 3.1
fap - H2 B 36.2~39.4 375 3.2
TR O B 1.04~1.13 1.09 3.6

3.8 FHAEREUNELIGER

WS FREE N E & 7 (8.64 mg/kg)IRl—EEM 9 17,
) 0.15 g, BIEHN 0.30, 0.50, 0.70 mL e A Al %
(2.6718 pg/mL)#FATINbR LT, 25 R0 3. AT
A% 98.7%~101.3%, ELRSD < 2.0%, i BHi% 7 B
JEERT LA A2 2 P 5 2 P ARG I 5

=3 IAREYER AR RERE(N=3)

Table 3 The recoveries and relative standard deviation(n=3)

ANESRE MbREE WA PEIEGR RSD
Iug lug Iug 1% 1%
0.8015 2.0967 99.9 1.6

1.2960 1.3359 2.6150 98.7 1.4
1.8702 3.1900 101.3 1.9

3.9 PRMEESRMNE

MR A B B e YRR AR o, T vk B Y
PRI, KK IR 1 g, AR RN 3 30T
BRSBTS S AN 47 Fhis AR TR
PREE S R TR I, R SR R 4, 3 R
FHZE . 1 i B IS/ L R AEFEAR I . far R |
AR TR . R HRI . B AMERY) . Rk E
PR35 A 2 S 200, IR B AR R TR AR A ]
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Table 4 Higenamine contents in real samples

FE il AEIMAT F 2/ (mg/kg) FE b A VLIS 2/ (mg/kg)
T HEHBH ™ 5 1 1.09 SARIY —
A HEoH B ™ b 2 5.38 KEW I —
A HoH B ™ b 3 2.09 FATER —
T R 7 28.32 P AEHEI) —
TR PRI () 8.64 W AR ) —
et L0 €0 3.57 BOR AL —
FarnTHE Y 37.50 MFEEE —
PN Sy 0.12 WG TR I —
AR I 0.096 =-LiREW —
B AN 0.088 NS —
L I 0.13 3y —
PSR — PERHLIY) —
FIATEEY) — AR —
PRI — AR —
Mk T L) — KIFKHLE) —
W) — R Bz B HL ) —
FEHREW) — TR TR E) —
LI R E) — R R Y —
2 B 5 SR ) — AT B L) —
R TR E) — FATIREY —
VYR TR AR Y — PEFES IR —
DEE B Ky — R 2SR (S PR ) —
FL Ry — A B EY) —
BEIPNIE — PR/ ENE S —
H AT R ECY) — (I, —
LRI — (S S iie] —
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