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WE:BH #an @ FF4d 5 7L 5me e BA3ER - 258040 &% $ A #(UPLC - MS/ MS) k. ik S A ARBUA Z |
FEhAR B A8 FE B AR 06 IR S O @ SR B A E SRR AT AL 5 60 B L, 2 0.5% TR LB - K(80:20,V/ V) iEiR R
I, % PBA Bl AR FEIRAR AL ; &35 42 A Waters CSH C, £ (100 mm X 2.1 mm, 1.7 pm) i@ 484 0. 1% F B8 Tk - 0. 1% F B8 K
VR (BB RML) A 0.3 mL/ min, BB A 40 C,#HEETH 2 ul; R EE TR, R B EMNEEX, AL E AR EZENE,
HR FTVLBBMEREL 0.25~100 ng/ mLEE N5 AiRdE @ Rfe i F 5 2 aud | {i&E X & B4 (r=0.999 63), 4]
M EBRA A 1,3 ng/ kg; B E E LM AT RIS R RSD 390 T 2.0%;7 7 & FH(FEH HE 42 G4 HE.
2T A ) 8T 3 A E K FE 4 92, 80% ~ 108. 20%,RSD 4 1. 81% ~ 5. 62%(n = 6) .36 AP & FHAE S AL 5 A+ (ot Avt 3 . B
MR X TS AR I B kAR RN S BT, TR, EARG EATAFH T ETEL AR T ESM,
KB F L 280 A A B AR IR AR B 2R &9 B BTk 2 e
P E %S :RI17;R927 XERARERD A ME4T 1006 - 4931(2022)22 - 0060 — 05
Content Determination of Higenamine in Spices by Solid Phase Extraction — UPLC — MS/MS
WANG Wei,YOU Xiaohui,ZHENG Xiaomin, WANG Meifeng ,XIANG Pengyu
(Chongqing Fuling Institute for Food and Drug Control,Chongging,China 408000)
Abstract: Objective
spectrometry (UPLC — MS/ MS) method for the content determination of higenamine in spices. Methods

To establish a solid phase extraction (SPE) — ultra — high performance liquid chromatography — tandem mass
The conditions for
extraction and determination of samples were optimized through the aspects of the exiraction system, mobile phase, solid phase
extraction column,and sample sieve size. The samples were screened through 60 mesh sieve,extracted by 0.5% formic acid ethanol —
water (80 : 20,V / V) solution, and purified by PBA solid phase extraction column. The chromatographic column was Waters CSH
C, column (100 mm X 2.1 mm, 1.7 wm) , the mobile phase was 0.1% formic acid acetonitrile — 0. 1% formic acid aqueous
solution with gradient elution,the flow rate was 0.3 mL/min,the column temperature was 40 °C,and the injection volume was 2 pL.
Electrospray ion (ESI) was adopted with multi — reaction monitoring (MRM) mode, and isotope internal standard method was used
for quantitative determination. Results The mass concentration of higenamine in the range of 0.25 — 100 ng/ mL (r=0.999 63)
showed a good linear relationship with the ratio of the peak area of internal standard to the peak area of desodine. The limit of
detection (LOD) and limit of quantization (LOQ) were 1,3 g/ kg respectively. The RSDs of precision, repeatability and stability
tests were less than 2.0%. The average recovery of higenamine in seven spices (Apiumgrauens Semen, Glycyrrhizae Radix et
Rhizoma, Origani Herba, Foeniculi Fructus,Cinnamomi Cortex,Sesami Semen,Syringae Flos) was in the range of 92.80% — 108.20%,
and the RSD was in the range of 1.81% —5.62% (n=6). Among 36 spices samples, higenamine was detected only in five spices
(Zanthoxyli Pericarpium, Pelargonium Folium, Piperis Longi Fructus, White Piperis Fructus, Cinnamomi Cortex). Conclusion The
method is sensitive, accurate and stable with less interference and good repeatability, which is suitable for the quantitative analysis
of higenamine in spices.
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1 UFE5KH
1.1 {238

Agilent 1290 — AB 4500 75 = 550 AH (513 R IR S i {2
([ Agilent 22 7] ) s XPE204 R, 7430 H7 K- (Fii -+ Met-
tler — Toledo 23 ] , K5 4 0. 001 g) ; VORTEX3 B iR i
(78 [ KA 22 7)) 5 SR - 2DS A58 14 3% %% ( H 7K Taitec
25 Al s Multifuge XIR 94 7 250 HL (72 [ Thermo Fisher
23 w]) s Milli - Q 27K &5 (3 Millipore 23 7] ) o
1.2 X7

HaEZ WOT 2 E R SO CHE AT
e A B (T) O R RIER S B
A R H B P N BT TR
R EE m R ZE RR IR A TH R
MU BEBR R AR N A AR 36 P R kL, BT
i PRAHRAR RN 7 St AT 37 o 2 WY 25 00) HR o (L i
REPHE A ARG BR A F] L LS R 8114, % 5 98. 0% ) 5
EH G255 - DA R QBT R ISR A PR A ] L 4t
5o S048107 , JiT EE K B 100 wg / mL) 5 R (FEE L 2
i ¥4 oy a3 gl AR 4 0 A B L K Sk R 2tk
Bond Elut — PBA [E A1 A BUH: (92 [H Agilent 28 7] b5 4
12102018, #8447 3 mL: 100 mg) ; FHES 728 #ak: — MCX
[ #H 2% BU I (H 7S Shimadzu 23 7] L 31654 660314243,
FEAE A 60 mg / 3 mL) ; 22K EAR AL - HLB [EAHAC HUME
(£ [E Waters A, b5 4 158A38150A , HLA% 4 60 mg:
3mL).
2 HEEHER
2.1 KEKH

ok & . O35 A Waters CSH C g # (100 mm %
2.1 mm, 1.7 pwm) ; i s AH R 0. 1% H R £ JiF (A) -
0. 1% H IR ZK K (B) , B FEBEL (0 ~ 3. 5 min B} 5%A —
25%A,3.5~4. 5 min i 25%A — 95%A ,4. 5~ 5. 5 min i}
95%A,5.5~5.6 min i 95%A — 5%A,5. 6 ~7. 0 min i}
5%A) ;A 0. 3 mL/ min; HEECN 40 °C; PR 2 pl.

JRIE 45 F TS B PR ESL( + ) 5 &2 [ iy Wil
(MRM) #5285 B IBE 557 FL [ 5 500 V3 %546 <K 77 55 psi;
BB SE 7 55 psis AT AU T 35 psi; B SR (CAD)
FEA BT URIRRE 550 °C ok W 5 25000 2 X R
faf b (m /2)272. 0/ 107. 0, = #E HL K 40 'V, il 5 fE 5 26
Vi W 2 E B X m /2 272,01/ 255. 0, =55 H
JE40 V, flff#AE & 20 V; X H L2588 - D, & T X m/ 2
276.0/259. 0, L% H 40 V, flffEHEE 21 V.
2.2 A&

B2 P 1 25 0 FEG 10 mg  AE S FRE L B 10 mL 24
S I B S B A BT MR A 1 mg / mL 1Y
XoF R S 4 5 A B 0. 1 mL, B 100 mL 28,

TR S A B S) AR TRV B 1 g / mL AR R
W, T = 18 CHRURIRAE AF % IR H 2 258 — D, X R
di 1 mL, B 10 mL A S, In W i 25, #8250, 159 i i
WM 10 g/ mLINFRIC ARG %M1 mL, & 10 mLL
ZE b I B AL RS AR TR 1 pg / mL
I NAR TR, T — 18 °C R IRRAT  URE il i, By, 1ot
60 H i, B 1. 0 g FEHFRAE , B 50 mL ELOE T, ITAK
PR W 100 wL, B A 19 mL 0. 5% W R 2 - /K
(80:20,V/ V) ,¥%¥% 30 min, 8 000 r/ min &.L> 5 min, L
LVE WL B RS 2 20 mL tL 45, H 5% K pH &
8.5+0.5, M/AKEL , #&5] JHL5 mL, i PBA [EAHAE B/
FE LR 2 0. 5% IR K 0. 2 mol / L 2, R &%
(pH 8.5) % 3 mLi&fk 1 )5 , B FH 0.2 mol / L & iR £
(pH 8.5) /K4 3 mL AKXk VL, 1 0. 5% H 2 H1 i 2 mL
PRI, T/ IVEE AR VR, 40 CRUSIREIE T, 0. 5%
/K 1 mLE, 40,22 wm JEFENE , BZEIEW , BIS:
PSR [T A8 AN B s A B RV
2.3 REEGRK

SR R : B 58 T W L OB K L
HE — 7K B — 7K 2 FH 2 25 g S USSR . DA 9T
Bl OR 5 W S 25080 S R BR AR (B 5 5
20 ) AEABUCA 5 BT G2 1) B i v 43 T30 I A K Bt 5 T
Fe bRV TR HE, 430 A A 2R T B I, T 446 %
[l 25 SR LI 1] DL, o T SRR A i, SR FH FH
HEE - K. OFE LS - KRR AE, o 2 - K
SRR IRAR

FEIOR LB AL < 55 BOCHEABURE &3l &, A BRI
VT L DA o R BE BN N B AR AR R, 4K 20%,
40% ,60%,80% ,100% I £, — KK R (0. 5% F Q)
X 25 B 2B B BRSO 25 A A b 2 S 2 Y
A BB A B T TR N, 2 B L
100% I}, FE i & 1 2 T Rk S LBE B 40% ), H
DAY P18 5 3 2050 1 47 i s i, At B 3] i 5 S 007 A Y o
LEA I AR e A PR O - K (80:20,V/ V,
0. 5% WR ) ML HUAR (E12A).,

B it Ak < S A2 T A T B AN € A
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Fig. 1 Recovery rates of different extraction systems
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1. Higenamine

A. Before optimizing extraction system B. After optimizing extraction system C. Purification by HLB D. Purification by PBA

Fig.2 Total ion chromatograms of Zanthoxyli Pericarpium

X4, LAGE 2 HLB /N IR 5 i S5 S R SE A
HEAEARIAS B S A A5 1T B S T S 52
s H AR ) TR 00 45 5 B, P Ae i B AR ik & Pt
ros I g HoRSE 202 (K2 B) ks H
b 13 5 B o T M e 58 42 43 25 (181 2 C) o 0K 2R R
2. 1T B R AR T

[P 2 BURE B 4%« 25 Y L 2 0 Ry 45 4 v 15 A R A Y
AL B, RIS LA 2 FHAR RS T R
TT- AT FIAEARUCR 5 ZERT 42, A il v 43 S A BE I
W Ko RV OE L 20 31128 HLB SR B A A BURE . MCX
BH B3 152 46 [ AH A BURE \ PBA [ A A BURE 4k , LA [Tl
RO E N A8 bR 45 R 2 MCX UML)
TSR FFFIAERURE it v 25 F 55 24 1 RT3 34 /N T 5%
28 HLB /MRS i SRATRE 25 H S 2500 [l Wi oy
65% , FERURE i 25 B S 250 — D, i ek 10%, H &
HEE W H A 2% LR ATV 2 T4 4 PBA
ANFEEAR S ST T 2 B S 2R 2 H S 2588 - D, 1Y
IR A3 3R 80% 1 94% , AEMT 25 H 52458 — D, A% [m]
RNy 88% , AL J5 A i v TR AR RUR B AT
(2 D) L5628, Y8t PBA [EAHAC UV A3
H ) AR A O LI 2.

FE S I FLAR AR o R R v 2 th R 2 B i K
T J R R/ INAS T ST R IR 00 & 36 B 3 AN ] KA A0 it
(40,60,65 H ,FL4£0.45,0.30,0. 25 mm) , % 2 AEARURE
i AN 07 K2 43 )t 3 Fh e I Xk 2 B 2 R T RS
SR 1A UL, B 1 LA B/ DN A 5 i
B, R AR AL 0 5 2 0 R R IR 2 AT A A R 22 5,
it 65 H I & i A e, RSD B/ )N
2.4 FEFER

FG01E PP - H 25 W 2. 2 00 X R R
10 wL, B 1 mLAS SR I BEE 25, 3550, B i, 7
B2, 2350 T AR (CAAERURE S oA ) s i 1, 4% 2. 190
TR A AR A 0 SR i TR 45 AR T TR
3% (L 2) 50k Bt i v 6035 (I&T 3) 76 A [R] 43 B2 1 (]
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F1 HRFLENERESAMEELERAZNE (0 =06)
Tab.1 Effect of different sieve sizes of samples on the content

of higenamine (n =6)

At #HadF(pg/kg) X RSD

1 2 3 4 5 6 (pe/ke) (%)
Aifh o 25.10 23.42 26,38 22.47 26.28 22.43 2435 7.6l
0.45mm 29.36 28.33 26.70 28.28 26.62 28.27  27.93  3.82
0.30mm 32.04 33.44 3299 31.87 32.50 33.15  32.67  1.93
0.25mm 33.04 34.54 33.99 34.27 33.56 33.15 3376 1.8l
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1. Higenamine

Fig.3 Total ion chromatogram of the reference solution

Ab A FH R i, 2 F S 2 R R o0 1. 02, 216 5E
0. 03, BB HECH 25 843. 49,

LR R HE B2, 2100 X R T A Vo 1, A
P BRI VR St I PSS B 1 2R 4 %o R U L B 2 L,
Fi2 2. 1500 TS0 A5 R FEIN A |, il s AR L DL S H 5
085 R P (X, ng / mL) AR AR AR | PN s 0 T BRURD 22
PR 1% 24 i 1o A ECAR A AR bR (V) EA TR [T, 45 [1]
JT)5FE Y = 0. 247 28X + 0. 053 27(r = 0. 999 63) . 45 5
R, 2 W 2 5 e R B2 AE 0. 25 ~ 100 ng / mL 3 [
PN 55 P e 0 T RURIT 2 Y 2 i 0 T R L (Ml DG &R
R4r.

o I B 55 it B 2 22« B M A Sk AR
A RRIE A, A K B 2 O0) IR A,
2. 2300 R VR T B O YA R A VR L H 2. 1 IR IR
B S A AR A2, 43 0 LAAE W L (S 7 N) 2l 3 M1 10 1 Y
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A 0 B3 o Wk A R DN PR R i PR S5 SR A
TR R M 1 e / ke, ERBR N 3 pg / ke

K5 BTG RS B IR 2. 2 T T G B A S L
2. 1300 R A5 i S bR I A2 6 UK, T SR i 1R B 45
HHIRSD M 1. 42%(n = 6) , F WU ARG 5 KL If-o

R PR - B[] — AR AU 3 ot Y G 1, 230l 1
IR T IE 0,2,4,8,12,24 hif 2 2. 1 T N ik 414k
FEIE 10 B TR A5 SR RSD /N T 2. 0% (n=6) ,
FE M TV TE TR 24 h WEEARRRE

A MR PR i e, 2R 6 £y, 420 2. 2301
IO R AT, 75 2. 1300 I SRR 2 i)
SEE TR A i A5 IR R T S 2GR
6. 67 pg/kg,RSD A 1.33%(n=6), KM HEEEER I

TR IS O S H B AR A R
B CERRCT /TR R S &, I AR b
1#1(2.0,4.0,20. 0 pg / kg) JBT i v B2 00X RE LIS TR A
R AT B, PAT A 6 0y, 4% 2. 2300 T Jy ki A kil
VR, P4 2. LI 3R A A R I A 1 i S R T
THERE D3R 25 R LR 2.

2 MEEKIRIEER (n=6)

Tab.2 Results of the recovery test (n=6)

WRERE PRERE BRERE

X(%)  RSD(%)  X(%)  RSD(%)  X(%)  RSD(%)

FEH 9681 3.6 10131 3.21 104.21 2.31
HE 94.82  3.52 98.60  2.63 95.41 3.12
HHE 0280 3.54 9461  2.64 93.42 3.14
kS 101.31 211 10464 2.62 102.74 4.33
H & 100.33 420 105.31  3.58 108. 20 4.82
2R 102.40  5.62 98.30  4.32 97.80 5.12
TH 100.80  1.81 99.40  2.34 98.20 2.74

2.5 ERMEER

PR S S CH R AR 2 E & 2T
B FBH M RE R B FERR, 20 B 2. 2 300 X B i
TR P AR R TR e R AT R A B A B R AR L Y
B T T 5% 2 SRR o 4 1) LA B P ko R ot 5 978 TR T e
EV IR, LA 700 V5 VI 7 T) P8 s v A T o i SR
- (MEF) = J5 50 1 V5 V8 08 1T FEL /3 S0 v s T
T AH, 24 MEF 9 0.8 ~ 1. 2 i, 3 5 0w A B g 117 =210
SRR WA E A HER R T & AT
¥ MEF 75 FBI7E 0. 88 ~ 1. 24 K1t , 1223056 2R F 761 AH 2% B
Ak )57 25 PN ik 2 DA i KR P I 32 JT R0,
(&S
2.6 HREENE

B 36 i Fr 2 L RE S A3 o, 35 2. 2 TR O vA I A%
T, He 2. 1300 N R0 AR R ERE DN A L iC B T

SRR RIS O B R BR AR A B TSR A R

5 A Sk 5 T 24 G S R E 45 R 000

917.23,1660. 11,307. 42,219.32,6. 67 ug/ kg, HAFHF

R AR AP S 2

3 itig

RS HAE AT R WWaEM, ifh 2, o=

A%, FE T 0™ 5 B 1) QuChERS 5 A EL 4R UL TR

M 2 R FR o A o kb 2 S 2 Y 1 B E L

QuChERS 74 Fl EL 3 $2 O A L, [ AH AE O AR 2 A 4

RAOLH, Bkt 1 I A B9 b 5 U A7 A Y — S

B, $i T AR RIOR BRI AL, , AR e T A iR

s PRG35 R 28] 225 1) 25 T 3 T 35 A0 o3 2 1 ) B ()

iF, >R H UPLC — MS / MS 48 i /6 I R B2, ] figg ke

A ST TR (1% O VA R T 2

25 LRIk AW B Uk R A R A

P e ML TN EE WA R T R T

AN TRV i 5 Jo % 45 S s o), I 358 5 W) 67 R b ik

SRR A R S A NIRRT DL R T OOk R A

P58 TR AR A [R) A8 3% 5 VR AN G T kb L

Ly 2 i AT TR 2R Y 2 T S 2

I s A — e 1 g P T 55 o i 2 o7 1 e vk

X 36 R BHRE RTINS R ) R i

A [6] t Fo ) A S i 22 S K, 30t AR WSS ) 7

b 14 ] — it o = LA AR A L TR A I T AR G

i bR SR pE BRI AR S
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