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QIN Yunrui', JIANG Zhen’ou®, LAI Maoxiang’,
HUANG Yunfeng’* , WANG Xinhong’

(1. Guangxi University of Chinese Medicine, Nanning 530200, China; 2. Guangxi Institute of Chinese Medicine & Pharmaceutical Science ,
Nanning 530022, China, 3. China Resources Sanjiu Medical & Pharmaceutical Co., Lid., Shenzhen 518110, Guangdong, China )

Abstract;: In this study, different phenotypic types of Zanthoxylum nitidum from Guangxi were selected to illustrate the
original scientific name of Zanthoxyli Radix through literature review and conduct the quantitative analyses of five effec-

tive components based on RP—HPLC. The results were as follows: (1) Zanthoxylum nitidum f. fastuosum that shared the
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similar Chinese name with Z. nitidum var. tomentosum but was distinctly different between each other had already been

incorporated into Z. nitidum var. nitidum; (2) Toddaloactone was not included in both Z. nitidum var. nitidum and

Z. nitidum var. tomentosum; (3) The content of effective components in different types was significantly distinct; (4)

Clustering analysis based on the content of five effective components separated all populations into four groups, corre-

sponding to phenotypic delimitation. Totally, this study not only clarified the confusion between the Z. nitidum var. to-

mentosum and Z. nitidum var. nitidum Type 3, but also illustrated the significant difference of effective components in

four phenotypes. All results provide guidance for quality control and the rational application and development of resources

in Z. nitidum.

Key words: Zanthoxylum nitidum, original scientific name, effective components, toddaloactone
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Table 1

var. nittdum and Z. nitidum var. tomentosum

Origins and identify of the Zanthoxylum nitidum

e KAt B bt 45
Sample name Origin Sample code
KA FEF s1
Type 1 Guiping

FA 77 31k s2
Type 1 Fangcheng

ESi) 83 S3
Type 2 Napo

e ) PN S4
Type 2 Tian’e

KA 3 K S5
Type 3 Daxin

KA 3 PSS 6
Type 3 Laibin

FH13 M S7
Type 3 Qinzhou

KA 3 BN S8
Type 3 Tian’e

SEU TR =7 9
Zanthoxylum nitidum var. tomentosum Jinxiu

R M7 S10
Toddalia asiatica Nanning

1.3 Ak

1.3.1 AR MM A e @A F &Y AW T
PR T BT 45 ZE A5 bR A F1 8 A A, DL K A ) 7 T
FEAHEOCSCHR , 548 W I BT FEAR W) o0 2 b BB IT
I3 LI AP T A A IR S, 7R S5 R A
BRI 5 U5 T A | S B 2 [ i 5 BT M
AR AR B BIE OLAL, 38 Lo T W0 A8 Fp A
Z () 2530 Bz L A AE X

1.3.2 RP-HPLC =4 & &

1.3.2.1 miE & @ik Inertsil ODS-3 C (250
mmx4.6 mm,5 wm) . JEIA: LB (A) KW
(B, % 0.25% = We+0.2% 8512 ) . KBREVENL .0~
6 min,25% A;6~25 min,25% ~32% A;25~29
min,32% ~60% A ;29 ~45 min,60% A, Wi 1.0
mL « min" . KK 273 nm (’%%ﬂﬁﬁﬁ@é\ﬁ
JHSRELAK | £ AT U SR 200, 3 B I AR B ) | 284
nm (AT L-2Z BRIE R  L-Z0F %) 328 nm
(BWmEZ), HE N30 C, IR 20 pL,
1.3.2.2 SRl & TR A X BR A 00 1 4 o 4 25 AR

Ak BBt T PR I i o A, T R SR Ak T T
(CNEVESAR T WA= Y= SR NS ELT TR =
ERFR IMAR B B S B -2 IR R - AR R W
M 4 W) 0.327 6.,0.107 87.0.20.,0.18
0.412.0.90.0.83.0.79 mg - g fl B —XJ IR i ik &5
W, BT i B — X R A VR, B TR — 2
rh T 5 A B B TR 5 R BRI

At A VS ) 1 4% B = S R R SR R K 0.5
g ME B PR, B L FEHE I T, F 70% HBE 20 mL
AL HE 30 min, ¥ 2 E R, I8, B E 50 mL
LI R T N O G R i A B — R DR AT
] — 2B b 709% WPV I 2R, VEROT
Al —Z5 B, 70% WP B E 25, 450, ALk
gL (0.45 pum) |, BUZEIET
1.3.2.3 &G R WRU1.3.2.27 MRS
XoF B VAR B VR A L AR 1.3.2.17 T
T SRR AT (B 1), & RF D ALy 6038 i
B 43 B> 1.5, BLS B R E> 5 000, Ui 9 & 1853
B Iy B R
1.3.2.4 ZRMECRFEL BIR1.3.2.27 30 F X
AW 0.1.0.5.1.0.2.0.5.0 mL, & T 10 mL &
i FH S 25 AN () Bt vk 32 1 TR 5 T TR
VW, LA“1.3.2.17 TR 35 S5 8 — i HE D o
DA 3 HERE B (X, wg) D AL B, 0 3 e 1 AR
(V) MY AR, il i o i £k, 75 30 2% 14 19 [l )5
Ty RN AR 25 R IR 2,
1.3.2.5 K%l Be1.3.2.27 W iR & X B8
VAR, 0 1.3.2.1 7 T 0 A% 1 3% SRR AR D
6 UK, IO SR U T FR, 5 ST 99 TE B B AR R I AR B
I B, -2 BRI 3R | L-40 5 IS 3R W T ALY RSD
A3 5HM 0.53% 0.33% ,0.48% .3.02% .0.44% (n=
6) , < WIS As s % B AT,
1.3.2.6 FEtEiE  Bee1.3.2.27 TR K A %
W, M E IR R CE 0.4.8,12,24 .48 h §#%
“1.3.2.17 TR 35 &R, 0 g B, 1A
Sk T B, R TR I MR AR 0 B L -2 BRI
LA Z R A RSD (n=6) 7 41K
0.08% .0.48% 1.11% .1.89% .2.84% , ¥t I L3 i
R 5 AREI AR TE 48 h N AT GE |
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Table 2 Regression equations and linear ranges of five reference substances

By 513 7 2 R LR
Ingredient Regression equation Linear range (ng)
AT T £ y=3238x-2.218 0.999 5 0.072~3.60
Nitidine chloride
£ T I AR Bk y=2 645x—1.194 0.999 5 0.041 2~1.648
Sanguinarium chloride
S B 5 y=604.7x-2.307 0.999 5 0.18~7.20
Allocryptopine
L-Z G R y=1954x-0.141 1 0.083~3.32
L-sesamin
L-4-ER R y=1 128x-0.001 1 0.079~3.16
L-asarinin

1.3.2.7 EEMERE  FREE —#FE M 0.5 g, 1%
“1.3.2.27 WUR Jy kil g gt o, 3 6 4y, JF 4%
DRI R P S E R T L AR AR AW i S e =)
J5 A8 AR T TR B, ER R AR AR ) B
L-Z R AE & | L-4l =3¢ J§ 2 I &% & 19 RSD 43 4k
0.46% 1.75% 1.12% 1.87% .1.83% , F W J5 ¥ 1)
HEMRL,

1.3.2.8 JFE NSRRGSR 07 I B 4 % o 1Y
KL 0.25 g, 229 i AR H s B i A A DU AR
Iy REREAN A 3 4y < 1.3.2.27 TR J7 il #% Ak
EO VA, PR 1.3.2. 17 0T gk A HE AR I E il
SR UG TE AR T B 0 AR 1m0 iR Sk R T B SE S
Pl 43 19 7 257 % o 5 1.51% . 1.95%
1.57% 3.23% 2.35%.
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e A IRESXT R (273 nm) ; B, IBA X TR (284 nm) ;

C. IRAXTHEAN (328 nm) o 1. BIRESIE; 2. EhR mAR o ;

3. GEALPEEE; 4. BWEEER; 5. (SRS ZE

FESRLLH; 6. L-ZRIER; 7. L-41FHE%

Note: A. HPLC chromatogram of hybrid reference substance (273 nm) ;

B. Hybrid reference substance (284 nm) ; C. Hybrid reference
substance (328 nm). 1. Allocryptopine; 2. Sanguinarium chloride;
3. Nitidine chloride; 4. Toddaloactone ; 5. Chelerythrine

and ethoxychelerythrine; 6. L-sesamin; 7. L-asarinin.

K1 R i

Fig. 1 HPLC chromatograms
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WHRFA TR —Hi T A I IR T AR &)
%2 45(1991) ,lLH7 T A 7E The International Plant
Names Index (IPNI) I #4729, (H I A 177, 1R
A RE S g 5 A 8 P T B B AR R £ B R Y R
T var.” 19 2% i, (7 PG H 2 B AR ) 55 2
(1996) fE il P AR R, S T AR
AR X — 3Ok, B A T AR IR AR T 44
2.2 RP-HPLC &l M E 5t EFE $T X

K JH 328 nm AT (4 ROA €335 18] AT S
A E 9 HEAE L R AR O R E b 5
Xof B A 2 A AT AT I AN 3 BT R A e F L
15 b b5 B W AT R A A 0 T R 3 e
LR FPAE b AR JC LA 08 5 T T 1 B R AR R
3 A28 BN o S T B R XN S B
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23IAEXEMESSESN
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B T S A P T B R R, 2R 1Y
AT BT B AR, R R AR AR £ A
T EE =AY R AR b 22 R 2 ) B R A
i, B AT b R, 2R 2 FSEAY 3K
ZLRANL Rk, KRB L-2ZRARR LA s

A~ =R
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W A PIIEFZEA 1; B Wi 4HISER 2, C. WAt R 3, D. B AR,

Note: A. Z. nitidum var. nitidum Type 1; B. Z. nitidum var. nitidum Type 2; C. Z. nitidum var. nitidum Type 3; D. Z. nitidum var. tomentosum.

K2 et 2EE8

Fig. 2 Stem of Zanthoxylum nitidum

S11
IS J S8
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i 200 S5
i\ 4
100 N . | \ J o o A 33
A Wi\ | Wy | w— | — &7
o — S1
0 5 10 15 20 25 30 35 40 45

A& Time(min)

T a. FALPITEISHG; b BWAET ;e LIS £ 528 U SRL00
Note: a. Nitidine chloride; b. Toddaloactone; ¢. Chelerythrine and ethoxychelerythrine.
B3 328 nm s ROGRUAT (15 1]

Fig. 3 HPLC chromatograms at 328 nm
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Zanthoxylum nitidum
75 BRE S TS B 0, L-22 R 2 00 AR 3% 1 &
HEONRAR, W 3,

PSP T B 555 5 R 23 B9 8 7 o AR 26
AT R R G A — B, & F
ARPH RO —R  HF SRR R 1 Ry — K
USRI Y 2 J— 2 A B R B R 5 R
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FROGS 9 T B AR ) R AT 5 IR A TR A T B A
Y 3 25 2= b 89 Lhg 0 PRI £ ( Zanthoxylum.
nitidum var. negelect) N RN AEML( Z. nitidum f. fas-
tuosum ) T8 % , NFAEPL T %K Z. nitidum var. fas-
wosum WIBWTEE, [F) I 4 1 B ) 15 9 6 P T
BEO RS R By — AN B 5 i AT Sl X
J5 ERIAITFE 3 AN PR P TR, AN P P 8 R Y
T2 HABCE X, AR (2012) 16 6 W i £
HhRG I 21 T B 2R A AT RE 2 T S Y S B A
S WA TR O o e I A9 D AL ] i 2 A2 B
(e 24 i) TR BT A R TR EE T A A T RD
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A2 153 S i 261 7 A% ) o L A R R
TEPE AL 2 13 73 B S v 25 04 R R R A
BT o AT EIBCT PN EE AR 5 R E
RPFAEIE S A Wy o S AR R R A W (AL T B
B i PR AL AR B8 T B o Bk, L2 SRR AR 2 L2001 - lig
%), I RP-HPLC ZE R T AR B B I £ 1A 5
TR o3 5 ek ) 22 S5 A Sk T T B A ) AT O
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Table 3  Determination and variance analysis of Zanthoxylum nitidum (n=3)

i P ER AR R TR 1 AR B I3 I L-Z g% L-Zi-E g R
NO. Origin Nitidine chloride ~ Sanguinarium chloride  Allocryptopine L-sesamin L-asarinin
S B Guiping 2.54+0.37hc 0.50+0.13c¢ 0.47+0.02¢ 1.65+0.78ah 1.1220.11a
S2 Bji % Fangcheng 0.70£0.06d 0.5420.07c 0.5020.10c 2.39£0.20a 0.3420.34b
s3 B Napo 1.77£0.46¢ 2.51£0.17a 7.5623.39b 0.150.03d 0b
s4 KU Tian’e ( Type 2) 2.27+0.36¢ 0.3320.06¢ 7.98+0.56b 1.51+0.14ah 0.31£0.22b
S5 FHF Daxin 1.98+0.46¢ 0.32+0.02¢ 5.16+1.30b 0.77+0.09c¢ 0.05+0.03b
S6 %2 Laibin 2.24+0.36¢ 0.40+0.05¢ 5.50+0.35h 1.16+0.23bc 0.09+0.04b
s7 #N Qinzhou 3.48+0.15ab 0.31+0.02¢ 5.39+1.32b 0.82+0.06bc 0.06+0.03b
S8 KUk Tian’e( Type 3) 4.33£0.40a 1.47+0.60b 6.39+1.25h 0.89+0.05bc ob
9 47 Jinxiu 3.53£0.51ab 0.49:0.09¢ 21.1721.85a 0.99+0.18bc ob

. ARVNGFEREFRIR 22 5 W (P<0.05)

Note: Different small letters indicate significant differences( P<0.05).
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Fig. 5 Hierarchical cluster analysis of Zanthoxylum nitidum
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