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ABSTRACT; AIM To establish a quantitative analysis of multi-components by single mark (QAMS) method for
the simultaneous content determination of magnoflorine, hesperidin, sanguinarine hydrochloride, nitidine,
chelerythrine in Zanthoxylum nitidum (Roxb.) DC.. METHODS The analysis of 70% methanol extract of Z.
nitidum was performed on a 30 “C thermostatic Agilent Eclipse C,; (250 mmx4.6 mm, 5 pum), with the mobile
phase comprising of 20% acetonitrile-0. 1% methane acid triethylamine flowing at 1. 0 mL/min in a gradient elution
manner, and the detection wavelengths were set at 273, 284 nm. With nitidine as an internal standard, the
relative correction factors of the other four constituents were calculated, followed by the determination of their
contents. RESULTS Five constituents showed good linear relationships within their own ranges (r>0.999 6) ,
whose average recoveries were 97. 93% —99. 98% with the RSDs of 0. 82% —1. 43% . The results obtained by QAMS
approximated those obtained by external standard method. CONCLUSION This accurate, stable and
reproducible method can be used for the quality control of Z. nitidum.

KEY WORDS: Zanithoxylum nitidum (Roxb.) DC.; chemical constituents; multi-components by single marker
(QAMS)

KB, 2020-09-23
E&WA. JURHE A A A LT (R AD1850002) 5 H e AL T ARIGIE LI H  (2060302-1906-24)
EE®N . ST (1987—), %, Wi+, BT, WFEP M R faFse, Tel:  (0771) 2443050, E-mail: 422703886 @
qq.com
«BEEE. B4 (1978—), B, E4, S TR, WF P iame Wi marsE. Tel: (0771) 2443020, E-mail.
3071084529@ qq.com
VL (1976—), B, W, RIS A, WERGRERF LRI, Tel: (0771) 2443020, E-mail: 176594625@ qq.com

1794



2021 4F7 A
F43E FETH

R %

Chinese Traditional Patent Medicine

W TR EE Zanthoxylum nitidum ( Roxb.) DC. A
EEPHEBUB A ALY, WAL, R
SATREBT . 5N, o, WESTHREER
M E S 2R Y T S AR I
WD, BAYUR, PUEL. PUE . R0
RYSEAE Y, BRI R B o B B A
W, HFEFAY HPLC 275 200 a1 R X HR
dh, LR IMARGR . FUESELL, BT, K221k
BT B Al MERE I, NGR4T, X B A% 5 5
AT BIR ] 112 7 A0 S B A 7= ARG o A 2

— M Z2 PO R R 2 RO 4 22 LAY
SR AE BRECRI LU B OC Z2 38 3 00— 4 i 52
MEFP LRI, BT RAAIS | Tk (45
R, TER M 23508 R vE o B — s
PR RS R R, Us R, EEY
P EAE P ET B bR, 15 HA 4 ko B
SRR, W AR, DA 25 b i s il
PR BB
1 W8
1.1 A% Agilent 1260 Infinity B =808 AH (G 154X
(MUICH . HAZhPEFESs . A PSR A% . AR
6, REZHERAT]); Cary 50 BRI EEETT
(2 Varian A 7)) ; KQ5200E % #7538 Bk
(B A A RA T ) 5 CP225D B 134
K (TIsrz—, TEE Sartorius 24 H]) .

1.2 KA BRI (5 510001-201101, £
J¥99.3% ) . EALPIEANL (5 110848-200603,
4l 99.2% ) . HJERLm (HS 111718-201402,
4l 80. 5% ) XF B [ v [ A 24 5 R E B
FEBE; BT IRA (LS 160406, 4l 98.0% )
A 2RV E AR BR A E s AR AExT
B (415 P11A10L85442, 4fifE 98.0% ) WA I
IR A YRR R A E . Wl QG Gk
(EETER CHRBHEARAR) .

1.3 54 12 LB e 2V 25 FAE Y Bl AR A O
B R G TR A E R B TH EE Zanthoxylum
nitidum (Roxb.) DC. MR, fEEWE 1,

2 AEEER

2.1 &#EM  Agilent Eclipse C 3% (250 mmx
4.6 mm, 5 um); WshAH 20% L G- 0. 1% F iR ( =
CHEVETT pH 2 4.5) s RFUR = 1.0 mL/min; F: G
30 °C ;K K 273 284 nm; giFERE 10 pl.

2.2 B &

2.2.1  XPMESIAM RS B AR LA X IR IS &
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&1 HEmER
Tab.1 Information of samples

' i SR AR [E]
71 SRR R 2019. 10
72 JUPE R 2019. 10
73 JUPERAE B 2019. 10
74 ST T B 2019. 11
75 JIURE R 2019. 11
76 L =R 2019. 11
77 ] 7t 2019. 11
78 TP AR 2019. 12
79 SRR 2019. 12
710 I PG X 2019. 12
711 iiES e 2019. 12
712 IR B 2019. 12

70% H A i 0T E 2 2 25 mL, R[] ik
W4 (AL RIAT B8 0. 045 6 mg/mL. A =16
0.193 3 mg/mL ., # R H 0.195 6 mg/mL ., LR MR
Bk 0. 050 0 mg/mL, FIESLLHK 0. 147 2 mg/mL) ,
T4 CUKFAPIRAF . MR EIC 1 mL, 70% H
ERE 2.5, 10, 25 mL, BIfE,
2.2.2 MEAAR HERERENBR (R <
0.5mm) 1.0g, & THEHIEH S, 70% H B
FEEEHC30 min, FE 3K (BRI 1 :6), &I
Bk, BEEZRZE S0 mL &, 0.45 wm fFLUE
Mg, BN,
2.3 AGEMMEFE W “2.2.17 TH X
PRGOS, FE “2.17 W@k AT ERE, 45
UL 1, fbFRE, BRI AR DR 2L AR, 1B R
. bR ARG, SAL N AR . 3R 2T he
i, 49k 23 611, 27 270, 20760, 41 923
50 087, SFEEHRT 1.5, FIHLNBE R,
2.4 FiExFER
2.4.1 ZLPERRERFE W “2.2.17 TR X
AR R, FE “2.17 WA TR, DR
RN bR (X)), WEREBURAASR (V) i
FrmE, S5 0ER 2, RIS KA E4 HLE N
PEXRRRAF,

£2 BROEMXZR

Tab.2 Linear relationships of various constituents

W et AREELEY
(pg-mL™)

NSV Y=20717X+14.686 9 0.9998  7.7~193.3

(At Y=11 667X+7.6273  0.9998  7.8~195.6
R I AR A Y=47 687X-3.0637  0.9996  2.0~50.0
SALTITABE V=56 676X+1.3379  0.9997  1.8~45.6

1 SR AT Y=74 383X+33.050 1  0.9997  5.9~147.2
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Fig.1 HPLC chromatograms of various constituents

2.4.2 FEEERE O REWE “2.2.17 WUF X
HESMRI, 78 “2.17 T 20k T kR 5 W, il
PAREAE . R SRR AR AR . &AL 7 T
B, M JE S 26 0% B RSD 43 il A 0.45% |

0.21% . 0.63% . 0.33% . 0.29% , WX 2$HE %
R AT,

2.4.3 REMERE OREmWE “2.2.17 WF X
MR, T0. 2. 4,8, 12, 24h{E “2.17 T
BB T HERE, ISR 2S00, BT . EhiRIm
HRoR AT AT B8, 1 S 21 B 0 T AR RSD 43
SR 1.29% . 0.98% . 1.27% . 1.08% . 0.83% ,
FKUVEWAE 24 h N EME R,

2.4.4 HEEMERE K% KR — it Al S
(72) ByR 6 1y, i “2.2.27 TR J7 el 4 s

ERVRTR, TE “2.17 T REAE R EE, AR
em . R, SRR AR, SALPITER . HE
LT A B RSD 209k 1.48% | 2.24% . 1.43% |
1.32% , 2.36% , RIZHEEEHERL,

2.4.5 m#@wzﬁw i 25 PR ] — AL At

(22), 4% ©2.2.27 T Ik & s, 78
“2.17 AT ST RERE, TR DR, 4RI
3,

2.5 — %4F

2.5.1 MXKIERFIHTE RAZSKEETE
IR ER T (f,0)", BB, AN [, =
/= (MxA) / (MxA,), HH M, NS
JFHEVRIE , A SRR R TR, M R R
SRR, A, RSP R, WEC <2.2.17 T
FXF R SA OGS B, “2.17 TEGE ST
SE, T AP S 05, AR, T EL
TERE R S i, WORBEHAE M INAR, A
PR R . ERRR AR BRI £,
1796

BRI 4, RUWAH RIFMEENE,

2.5.2 BHEEMWIKE BEH Shimadzu WondaCract
ODS-2, Tianhe Kromasil C ;. Phenomenex Luna C ;|
Dalian Elite hypersil BDS C,;, Agilent Zorbax SB-aq
Cog OIS, IEAMXRIEN T, 4P2RILE S, AlAl
T AR L E B TR

2.6 M EARLE AFEII 12 #AE A E
L, % 92.2.27 WUR Uikl A gt i, e
“2.17 TIEAGESIE T BRI E, THR SR, 4
W6, BIFERT ¢ KR T 2, K2 B
TE & SRR

3 itig

2015 4R (PG o PRI R
M T A AL T T B85 o, AR SEHR 2 BROCHR [ 14-
15] WE 5 Ry, AT TR B

Z IR 2015 4ERR (P EZ5 8 AP TN TR
ME Ik, G5 S AAS TR LG 5] 14 2 1 R Y By 4
BT, 250, 70% Il . Jo/K B SR BUS
FER, W TR AR, PRt A S S R
B,

FUACHT BE-0. 1% R . -0, 1% W IR-— %
(pH4.5) . ZJE-0.1% Wik, 4JFE-0.1% HiR-= 2
i (pH 4.5), KB LNE-0.1% PR, ZJE-0. 1%
HIR-= e (pH 4.5) AR sl AH i i g e
B4, T =S SioEM 1, ATRERAE
Yo by, S, Wb e, SR
PAZNE-0. 1% WlR- =0 (pH 4.5) RAishH,

R ZAAFFEF PDA K 25 X5 5 F R o3 4T
PN, GOREIIAR LA B B
RIEHCHAAE 284 nm 4b, TR FR I ARG . 5L
TETB, FESELLINAE273 nmit

ABIFFE 53 0% — T Z2 PE R AR EE X 12 477
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x3 BESMERKERXBER (n=9)

Tab.3 Results of recovery tests for various constituents (n=9)

gy FrkER/ g J5i4 it/ mg JMAR/mg W3/ mg G e -4 [ /% RSD/%
NV 0.500 8 0.089 1 0.071 4 0.157 1 97. 86 99. 10 0.82
0.500 2 0.089 0 0.071 4 0.158 1 98. 54
0.500 4 0.089 1 0.071 4 0.157 2 97.96
0.500 6 0.089 1 0.089 4 0.177 2 99. 24
0.500 1 0.089 0 0.089 4 0.177 6 99.52
0.500 7 0.089 1 0.089 4 0.176 9 99. 06
0.500 2 0.089 0 0.106 4 0.1950 99.79
0.500 0 0.089 0 0.106 4 0.195 0 99. 81
0.499 9 0.089 0 0.106 4 0.1955 100. 08
i3 At 0.500 3 2.8372 2.269 0 5.240 7 102. 63 99. 94 1.43
0.500 1 2.836 1 2.269 0 5.173 9 101. 35
0.500 5 2.8383 2.269 0 5.1399 100. 64
0.500 7 2.839 5 2.8362 5.654 5 99. 63
0.500 4 2.837 8 2.8362 5.578 3 98.31
0.500 9 2.840 6 2.8362 5.568 2 98. 09
0.501 2 2.8423 3.403 4 6.232 1 99.78
0.500 2 2.836 6 3.403 4 6.1959 99.29
0.501 5 2.844 0 3.403 4 6.2319 99.75
ER 1% 10 AR A 0.501 6 0.008 5 0. 006 8 0.014 9 97.21 97.93 1.43
0.501 2 0.008 5 0. 006 8 0.0152 99.21
0.500 9 0.008 5 0. 006 8 0.015 0 97.94
0.500 4 0.008 5 0.008 5 0.016 7 98.20
0.500 1 0.008 5 0.008 5 0.017 0 99.99
0.500 6 0.008 5 0.008 5 0.016 7 98.18
0.501 1 0.008 5 0.010 2 0.018 5 98.83
0.500 6 0.008 5 0.010 2 0.018 0 96. 20
0.500 9 0.008 5 0.010 2 0.017 9 95. 64
AL T B 0.500 5 0.5200 0.4159 0.929 1 99.27 99. 98 0.79
0.500 8 0.520 3 0.4159 0.932 4 99.59
0.500 9 0.520 4 0.4159 0.9322 99. 56
0.500 0 0.519 5 0.519 8 1.027 4 98.85
0.500 2 0.519 7 0.519 8 1.032 8 99.35
0.500 1 0.519 6 0.519 8 1.034 3 99.51
0.500 6 0.520 1 0.623 8 1.1557 101. 03
0.500 3 0.519 8 0.623 8 1.156 2 101. 10
0.500 3 0.519 8 0.623 8 1.1612 101. 54
Ve AR 0.501 0 0.2275 0.184 0 0. 408 4 99. 26 99.72 1.22
0.500 8 0.227 4 0.184 0 0.409 9 99. 64
0.501 2 0.227 5 0.184 0 0.409 3 99.45
0.500 8 0.227 4 0.228 2 0.455 4 99.97
0.501 3 0.227 6 0.228 2 0.464 9 102.01
0.500 9 0.227 4 0.228 2 0.458 6 100. 67
0.499 8 0.226 9 0.272 3 0.486 7 97.49
0.500 1 0.227 0 0.272 3 0.498 3 99.79
0.500 2 0.227 1 0.272 3 0.495 2 99.16
x4 BERSEMNKZERF
Tab.4 Relative correlation factors of various constituents
5 S/ OREAEDR) S/ KOBEBEH) S/ KRR AR S/ [CEAJESREE)
1 0. 366 0.206 0. 841 1.316
2 0. 368 0.207 0. 836 1.317
3 0.374 0.211 0.833 1.335
4 0. 381 0.215 0. 821 1.354
5 0.375 0. 206 0.835 1.351
SEH{H 0.373 0. 209 0.833 1.335
RSD/% 1. 60 1.88 0. 89 1.35

T R N AL P T 1R
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Tab.5 Effects of different columns on relative correction factors

kA S/ HORZFETR) So/ HOBEBCH) S/ ACERFR AR B S/ KO SRELER)
Shimadzu WondaCract ODS-2 0. 382 0.202 0. 821 1.295
Tianhe Kromasil C g 0.376 0.211 0.833 1.341
Phenomenex Luna C g 0.387 0.215 0. 824 1.310
Dalian Elite hypersil BDS C g 0.368 0.212 0. 831 1.274
Agilent Zorbax SB-aq C g 0. 365 0.208 0.814 1.284
FHfE 0.376 0.210 0.825 1. 301
RSD/% 2.46 2.35 0.93 2.01
TE : INBR R AL DT B
F6 —MZITEEMIMRIEMBERIEE (mg/g)
Tab. 6 Comparison of results obtained by QAMS method and external standard method (mg/g)
. AT T BT B VNI AT . 8 R . SRR AR DR . BV AR .
AR —MZirk  HMrk IR AMsEE —UETRE SMsk TR LIRS
71 0. 020 0. 540 0.537 5.541 5. 544 0.015 0.016 0. 021 0. 020
72 1. 039 0. 143 0. 141 5. 663 5. 663 0.018 0.019 0. 428 0.426
73 0.236 0. 296 0.298 4.237 4.233 0.732 0.734 0.262 0.259
74 2.470 1.419 1.422 6. 624 6.618 0. 481 0.478 0. 696 0. 692
75 2. 896 0. 837 0. 836 4.002 3.998 0.571 0.567 0.127 0.129
76 3.521 1.116 1.119 5.469 5.472 0. 662 0.657 1.108 1112
77 0. 043 0. 142 0. 145 4.817 4.821 0. 083 0. 082 0.173 0.175
78 0.751 1.753 1.749 3.292 3.296 0.169 0.171 0.471 0. 474
79 0.351 0.032 0.034 2.689 2.692 0.339 0. 338 0.576 0.573
710 1. 766 2.719 2.716 5.784 5.779 0. 296 0.299 0.785 0. 785
711 2. 169 1. 005 1. 003 6. 889 6. 896 0. 807 0. 811 0.941 0. 944
712 3.578 1.944 1.943 6. 785 6.782 0. 608 0.611 0.733 0.734
MR P AT AT S EEIRE , A BTSSR A A X i Zibth SRR BT, R 2553, 2017, 28(3)
FER/INT 3%, M — T 223V BRI 5 1% 24 44 SIS
th s ARG At [ 8] ﬁfﬁﬁf“&/% TRt HP»I\AC %\EEJ (Dl'lnzWTfﬁT‘r'Jr\jPﬂft
P E IS R B PSRl & ()], b2y aeak,
52T 2011, 26(1) . 18-20.
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