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Study on Differences of Terpenoid Compositions in Plant Leaves of Tripterygium Genus
Guo Siyuan' ,Ma Baowei' , Wu Xiaoyi',Li Jia' ,Gao Wei' , Huang Luqi’
(1 Key Laboratory of Collateral Diseases ,School of Traditional Chinese Medicine ,Capital Medical University,
Beijing 100069 , China ; 2 State Key Laboratory of Dao-di Herbs ,National Resource Center for Chinese
Materia Medica ,Chinese Academy of Chinese Medical Sciences ,Beijing 100700, China)
Abstract Objective:To study the relative relationship among the three species of Tripterygium genus by measuring the contents of
5 terpenoid compositions in plant leaves of Tripterygium genus and comparing the differences. Methods: HPLC was used to measure
the 5 composition contents including Triptolide, Triptonide, Neotriptophenolide , Triptophenolide and Tripterine in 28 batches of
plant leaves of Triptergium genus. ANOVA and cluster analysis were also performed to verify the results. Results : There were signif-
icant differences among the contents of Triptolide, Triptophenolide and Tripterine in the plant leaves of Triptergium genus (P <
0.05) ; There was no significant difference between Triptonide and Neotriptophenolide. Hierarchical clustering was used to divide
the 28 batches of plants of Triptergium genus into 4 kinds:1: Tripterygium regelii Sprague et Takeda and Tripterygium hypoglaucum
IL: Tripterygium ; 111; Tripterygium; 1V : Tripterygium and Tripterygium hypoglaucum. Conclusion: The differences of some contents
of terpenoid compositions in plant leaves of Tripterygium genus were significant. The relative relationship of Tripterygium regelii
Sprague et Takeda and Tripterygium was distant; Tripterygium hypoglaucum was between the two,which had no significant differ-
ence.

Key Words Tripterygium genus; Terpenoid composition; Content determination; Chemotaxonomy

hESFE S R284. 1 THRFRIZAG : A doi:10.3969/j. issn. 1673 —7202.2018. 02. 002

5/ Tripterygium wilfordii Hook. £ ) ARICHT  Ta)—HyRIHY 2 A0 50 A5 T VT FUAR £ 458

N ( Tripterygium regelii Sprague et Takeda ) £ B
117 3 ( Tripterygium hypoglaucum ( Levl. ) Hutch. )3
FHRT I REAREEY . Aok EsT
2, A HE T IS BT R 2B R
AT B0 IR S8 (BT A8 A0Sl D ok AR B A6 47T e
R (S RN ) N e o R = E S E e (| R S LR S
R RGBS B IIAYT . B EA
R0 B T L 358 ] A DAy 24 FH AR ) , i 7R B 7 2 1 74
TR R,

SCHRARE ™ B3R, Z5 B TE S HRAE AR PR 1
MBI AT 3T, I Ry A T R B W Lo S 10l 23 A

300 ~ 500 m L_F B8RRI 43 A 7 AN HEFRD Y A — A
BT, B ] R A ES . A SCikiE i RAPD 43
TARICI RIS 3 H BAL 6 R RRAL SRR, 45
BRI A B HA R B M 8L 25 T
R — S B e, T A TR 15 B P L9 S 2 A7
FER A P IR R VIR 4 13X 2 R L
¥ 2 MR IS

BURHRSE L B, TB AR & A e =k
IR AR REIEE R AT . ARSI LI 2
FRE TR S T P B2« T A T PR 26 JHE DAY G B L
3 5 A TG 7 T P S R 7 A A 2 4 A , R [l 7

FEATUE T =7 R AL 5 R R K P O A A 5 S R i &) (CIT&TCD20170324 ) 5 1l K & FF L + L FHiH &) 8 S 0 H

(KZ201710025022 ) 5 [F1 5% [ SR Fh2 3 4 T _E 351 H (81773830)

FEF T A S GE (1994, 11—) , B Wl WF 58 AR 6 3, R 7 1)« 43 F4: 2, E-mail : 854013547 @ qq. com
ST 1974, 05—) 4o M- BF 56 A B BCRE DR 77 105 o1 25 %5 5 7 o 2% A1 BEBF 25, E-mail; yueliang2683 @ sina. com 6
(1979.05—) , 5, EWF5T 4, B2 , 09T 05 1) . P 25 R IR 5 70 742 252, E-mail ; weigao@ cemu. edu. cn



RS P2y

2018 4F 2 F 45 13 %45 2 1 - 249 -

HORYER A B ARG ER A e A ES B L i S
Fr AT &R E , 912 IR2G IR YA~ 2 2R F 58 O
BRI RE R AT R G R, Ntk — SR 3
2 i 22 S A A o S PR Al 2 A B ST HE

1 {UFE5RY

L1 AU B RO S AL (Agilent 1200, 22 5 1&
FHEARA ) 2T 1AL (Alpha 1-2LDplus, £[5
A RFTAE ), IR A BRI X (MM400, [
RETSCH 2 #]) , i #H /K 20 22 F 45 5% (SHB-TIT, K8 M
KR TSUA R A BUR E iR KR 85 (SB-1100, |
WA PR A ) AR 5 &0 AL (SIGMA 1-
14, 78[5 Sigma S5 ELOPUBR A PRA D)

L2 30 AR R (AR 2 R A R A BR
Oy AR PR S MUST-14092510) |, 85 23 T N 1R
P ( BT 2 S8 R AR RO IR w A, AR e S
MUST-14111115) , 5 M8 A B ( 259 22 46 15 B RHL
A BRA A A, A 7415 YD0000883-170220 ) , 75 19y
IR R AR P RHECA IR w A ™, AR it
Y25A3S1) , lAMELL R (AR S B A R IR
FAEST A IS RO130198) 5 Fadx B i HPLC 4ff
JE=98% . LN ({448 4li, Fisher Chemical ) , Hl 7
(O3Frali, AR LT AR 7)) B IR (g al, Jb st i
ARG Al 2 A R A =) A7) , DMSO (4l 7 >
99. 5% ,SIGMA-ALORICH H [E /&) 4 72 ) , I ra e
Ak (ALK, R I IR OB BRI ) o
L3 Jpbrkedlh A SEEG B 2 e R A A
ARV B HP R AR, HAL 5 A W) 28 48 08 O A Tk
( Tripterygium wilfordii Hook. f. ). Zr db &5 2\
( Tripterygium regelii Sprague et Takeda) | EHH 1117 4%
( Tripterygium hypoglaucum ( Levl. ) Hutch. ), 3 2
Homt 78 - 80 C ykAf HARAE, 1 T R TR BL P e
T 24 h, &,

2 FEEHER

2.1 gt f435% 4L DIKMA Diamonsil C, (250
mm x4.6 mm,5 pm) SRS O (A) 0. 05% wiiR K
VW (B) , YRS (0 ~ 12 min,38% A ;12 ~25 min,
38% ~60% A ;25 ~30 min,60% ~65% A ;30 ~35 min,
65% A ;35 ~48 min ,65% ~85% A ;48 ~52 min,85% A
52 ~54 min ,85% ~83% A ,54 ~65 min,83% A) ; ik
0. 8 mL/min; #E7R :30 C ;& MPE I 220 nm,

2.2 XSRS B OB PR 2 PR X
WA 2. 38 mg Fy 23 i N TR XS BB 1. 44 mg | 75 1)
BrNEE 1. 53 mg FHHNEE 1. 67 mg, T2 mL 7
Hr, 11 50% DMSO Y By W it , 8 8 2208, 352

RIAS, & R e H R B 1190 we/mL 75 23 Bk N
PRI XS B 720 g/ mL B 2558 N XS IR AT 765 g/
mL  E5 1y N TR XS B 835 pg/mlL R AR LL R X HR A
930 wg/mL FYTR G X IR . FEFE 10 wLo X IR
st 4 T LA 1

2.3 MM A AR IR E L R
A RACE AT id s, IREWILES R
ATERES T 2 mL B P IR G ERIB AU E 2 min,
A 10 A5 AR (w/v) 80% FYRE K V5 1, i 75 42 HX
2 h, 4], 5.0 10 min(14 000 ©/min) , FyEREL 5
min(14 000 r/min) , b 3G AFLIENE (0. 22 pwm) JE
i, R4S s BURALE2 AR i SO R T 1S mL 250
B, A 10 A EARFR (w/v) 80% H B K VUK, i
FEPREL 2 h g, Wi, 80% F /K TR E 245 % 2
mL, 5.0 10 min (14 000 r/min) , F5 K E.0> 5 min
(14 000 r/min) , b g BAFLIENE (0. 22 pm) 385,
Rf5 . HERE 1S plL,

3500
3000
2500
2000

1500

Absorbance (mAU™)

1000

500 —

o4 ~——r

0 10 20 3 40 50 60 70
Time(min™)
Bl xERmEEE
TR AEN 252 B AR N BRI ;3. B BT N B 4. N
M55 A TRALR
2.4 ERPERARBLE KG B IBOO IR i il o 0
5390 1 50% DMSO  F Pt 75 Y0 173 1 26 7 e e o ol 5
AT B BOTR 5 0 BRI, 2. 1 3007 R g 4%
AT o LA TR RO INAL AR , X B Al P T B
BEARAR , AT DA, A R SRR G R . AR 1,
x1 EEATEREEXR
lace?] HJr LMETEH g R?
TATERZE  y=0.0657x+0.2502 0.238 pg~119.0 pg |1
TEATEMNERET v=0.0362x+0.024 0 0.144 pg~72.0 pg 1

FEWFANE  y=0.026 6x+0.050 4 0.153 pg~76.5 pg 1
FWNEE  y=0.021 6x+0.0929 0.167 pg~83.5 pg 1
FHANHELLE y=0.1148x+0.701 3 0.186 pg~93.0 ug 0.999 8

2.5 FESGESES He 2.3 R M A
PRI, #2201 TR B9 (3% 25 4 DERE , I 2 04 Thj
BB S, W2,



- 250 - WORLD CHINESE MEDICINE  February 2018, Vol. 13, No. 2

R2 ARFHEHRSSENE

P p EAHR IS THE P TR BTN e T A g FABOR
(mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
g 1 s X 0.117 2 0.000 0 0.023 0 0.013 2 0.010 0
LB 1Ly v 2 A ILTX 0.0339 0.002 6 0.005 5 0.002 5 0.0115
WL 3 A ILTIX 0.030 8 0.003 1 0.010 6 0.005 1 0.0112
L 1195 4 mHAILTX 0.030 8 0.001 4 0.005 6 0.002 6 0.010 5
B % 5 ~EAdLHX 0.029 0 0.001 2 0.002 6 0.002 7 0. 006 6
TN 81 e AE = B 0.199 9 0.0252 0.0259 0.018 9 0.0117
TNHETT s = 0.070 5 0.019 2 0.0156 0.003 8 0.011 3
HAHET6 s =W 0.064 3 0.062 2 0.0209 0.002 2 0.014 0
FNBET2 fRAE = 0.147 9 0.040 3 0.018 9 0.0116 0.013 7
TN 68a e FEAs = 1 0.205 4 0.021 4 0.0199 0.018 3 0.014 2
TANTHE 80 TR =W 0.230 8 0.005 5 0.002 4 0.001 6 0.020 2
FNHETY fREE = 0.2220 0.005 6 0.002 4 0.002 3 0.039 6
FINHETS HEEE = 0.062 5 0.008 5 0.002 7 0.002 7 0.029 1
FENTE T8 s = 0.189 8 0.002 8 0.016 5 0.018 1 0.033 1
EONE T4 s =B 0. 068 4 0.023 9 0.005 2 0.004 7 0.022 7
FENHET0a fEaE =W 0.168 2 0.039 3 0. 009 4 0.011 4 0.033 9
TN HE 69 raEEE = 0.123 3 0.041 7 0.013 3 0.008 3 0.046 7
IRACTE A A 1 FME L 0.001 6 0.071 6 0.003 4 0.025 4 0.011 3
HALE N L 2 FHME LR 0.001 5 0.075 3 0.005 1 0.0259 0.018 6
RALE SRR E 3 ks e 0.003 9 0.090 4 0.013 2 0.0309 0.022 6
HALE AR E 4 MG R 0.001 2 0.087 7 0.004 2 0.034 7 0.014 1
i /N T AL 0.002 5 0.020 7 0.020 8 0.0229 0.047 9
AL HE 2 HMEEL 0.000 9 0.021 3 0.014 7 0.0110 0.029 4
HRALTE A3 HMEE 0. 000 0 0.014 6 0.014 5 0.028 9 0.0119
RALERARE 4 HMEE A 0.001 4 0.018 3 0. 006 5 0.073 4 0.009 7
RACTHELAHES s Ak 0.001 0 0.004 6 0.001 6 0.008 4 0.008 9
RILELNE6 FH AL 0.001 1 0. 008 2 0.012 3 0.008 6 0. 006 0
HRALEARET MG E 0. 000 6 0.014 8 0.007 0 0.0113 0.007 4

2.6 SEiFAJrik ORI SPSS ST PERT T A
B 3 IR EAE A B BRI TS 07, 26
SR R RBIRIEL A B T RRAN 24
LU SRR B L (P <0.05) s ATHR
24 AR 5 4 B, 2 50 T 2
BX(P>0.05), W2,

B2 BABRRENEEUEEHHE
L HABEE 3 MR R AR, T P <0.05
2.7 RIEoabr LVEAEEW R AR N ERE
T N B B T PN B RN TR AL R A AL 2 AE bR AR
FRAFE R, LSS 7= KRR SR A FE AR E N RSB R
ARG RISTER AR RE ST RIS, WK 3,
HH P 3 AT 0L FE AR T R O DU RN T4 R

ISR TS VESTHE T6 RN TT B —25 AT
68a THAME 78 TH AR 79 H AT 80 FNTE A\ Mk 81
PRN I RUILTESE 1 A 69 VB Ak 70a,
BT T2 W R — 285 AR U B A TR AN B W Ll T 3
2345 YA, W, RAUE AR ]
WD 5 5 A HERE S X0, 2 F R AR S = A
R 22 55 5 1 EL WY L v A TR 2 8 Z AN BRIX
I¢e A, TR A REREMANBER b —28 U TR A
JHERE il 2 BB 28 B0 B i 22 S, A O B B I AR UE
PEARNARICTE N . B HE 74.75.76 77 50
ISR SR RIS — K2 X AT g 5 HL i Ab 4R 5 ok
WA G, MR & S ARILER A R
3 itig
3.1 4R-BUNE ISR RIERE AL TRk
BB LR, 2% T AR SCHR i TR R
INFRET AL | RS AR AR 4R B0, 255 SR O ]
PSR I8 e AR R TR PR

TR SE (3 S5 E I, 2% T A A i Skt
FEAL T 0. 05% Wi R /K ¥ i . 0. 05% LTRKIEW .5



HF B2y 2018 452 J 46 13 455 2 ) - 251 -

0. 05 % Wi /K FE WA TR) pH AR FY £ MK A S i
ST 3 B RCR , RS T i Sy 1 mL/min A10. 8
mL/min 73 BERCR , SEER 45 R s, L1 0. 05%
MK E B KAR, Jdk o 0. 8 mL/min i, Jp B4R
By H IR F4H

3.2 Gtatri AmEEY N ESs  HAKE 3
ANPIRR G S RN E A5 R o, mA S BRI
S TR A R RN A R N R R 25 R
GeitaAia (P <0.05) , 1 & B PN G | 2 8 P i A
HABLR G, ER LI EL(P>0.05),
CIUN SEP N A /Ay 3 DI /N S A SN U L |
HALAR G, ZRA G EE X (P <0.05) 1l
B TR PN R R R R B N I R, 2 RS
(P >0.05) AALEAHES RN RE S
FEF RS B AR &, ERA LI EE (P <
0.05) , TN & 22 JHE Y TR R 757 19 PAY T R TR 2L
L R IGITEE X (P >0.05) . 3 HILH,H
ISR ARACTE AR R WIS H B AR R R
W BRI AR R S i, ER A SO R R (P <
0..05 ), 111 e 2 THE DA g T R e 707 N i 5 4, 22 57 G
G ER(P>0.05) . H, HARPEARE
R R BTN IR A A RRLL R Y S A 3 A R
ARAC T 2 T o 7 2 T PR TG TR 1 PAY R 1 5 A 3
H b, T AR RIS 3 # i BV
LA S o R 2 e PR P D 7 AT P R I P R
NIELLRI G RAE 3 & PRk,

10 15 20 23
1 1 L 1

o

[TTTTTTTTT

PR R
S ¥ 6 oo e =280

)
w b

.

-

gy
[ 1

o
)

B
@ 3
-

B3 RERESWE

3.3 HAMBHEYIIIFPW HABBHYIE
R b — AR P E-—YE) LR

BEJRAEY) R T A e AR AL T A AN R B 1L i
3R, SRIMPERE S AR AR E A ED) B B A
EIRAEYI B 3 DRI 2 R T . M SCHR R
T MBS A B HT, T AN I S R L T
Z TR AFAE S 1) v [ 2 TR A o i) SR BIRABEAT , i s I
HABERAEN — PSR, A € o AT R
AL R A RS B L 3 b 19 Rl S Wi i
AR EE2E S HJE, XN F AR B 52
R T R AR R HEE, RMARILEHEA
FHE T PR O TR HH 2R S ARG, TR 2 AR R A L v
GUPA LiE S N P AT S S
0.05)"7" . AN, A SCHRAE Y R AR R
B 11 MEE M & &, 2R A SR
(P <0.0001), K552 25 FRII L5 43 2K T
T BT R X R i T R G R 20T, 18
W RGERE I LIRS T AT I 2 X
97,2 B SEG O R B, R IR 2 &
Z 6,52 F T RIX 5
5% ik
(11855, TARER BT e R[], 38— % s K24y K2 244z, 2003 ,26
(2) :159-160.
[2]5ktE, 52 R ZE. BN 25 BEAE B S st wrse b B [0 ]
PG 5 45 A0 G I A5 2, 2016 ,14(15) :1753-1754.
(3T XU, XA, ik fh, 5. TR ARG AR R BAS | N 14 Bk 5 E
JELJ]. 25252k 4%75,2015,33(2) : 110-113.
(4T BE—J0, XA, 8 5 0, %6 TR AT e A P b ] 04 Ak 22 18 2 57
PERFSELI]. P E 224k ,2017,42(2) :319-326.
[5TXUTK, ER bR, MR T e, 25 A TE IR 3 Rl it 1% 6 R 5 i fh
ZREVER) RAPD 4347 [ J]. o B v 25 4% 7K, 2007,32 (16) : 1615-
1620.
(61X, , LT, 4.
B 24 ,2014,10(9) :37-39.
(7 TR, JEI 0, 20, 5. BB LU T S Ah 2 i 43 I 24 B AN GG IR
SEBRFTAE R )], 24 ,2015,46(13) :1996-2010.
(8 T XUZEAE, X fk. FETF B 2 B2 M0 KU R R 24 FH R Ak 25 7 2
FFELI]. Hp B A AR BE R, 2015 ,34(5) :49.
(9] #lels , T XAR, Jr &ITv, 5. B 1f 2 L v 75 2 e i A 4R B T 20
[J]. 25,2016 ,38(5) :1030-1034.
[10] B 3G, ERIME, B2, 2. RSB vk v A BRI B T2 [ 1],
Hh [ S22 2R 7 ,2014,20(14) 1 16-19.
(1] R, X7, R . TH AR RO L Al fb T gT ot
[1]. 524 ,2012,43(2) .408412.
[12]x0, KT, &He, 45, JLF UPLC-Q-TOF-MS A TR A S R
B R R = 22 (0], h E R 25 4%k, 2015, 40
(9) :1710-1717.
[13]Guo L,Duan L, Liu K, et al. Chemical comparison of Tripterygium

AT AR [ T]. kA%

wilfordii and Tripterygium hypoglaucum based on quantitative analy-
sis and chemometrics methods[ J]. Journal of Pharmaceutical and Bi-

omedical Analysis,2014,95(3) :220-228.
(TH#% 255 W)



HF B2y 2018 452 J 46 13 455 2 ) - 255 -

BLIED AR P I AE 35 2250, R K AW i
BLZR T AT AR COIL 91 2 57 45 LTS
SEPES | AT 25

B2 {E/RPCREFNFRMRAFATAFAE
7 :M:DL 500 Marker( 4545 k/IN (1 F il FAK UK A 100,150,200
300,400,500 bp) ;1 ~7: #0458 ~ 14 F0F A JE

3 ERPCREFNXRFAEEZRNIRER

¥ :M:DL 500 Marker( 2547 A/ @ R ifii_E KK A 100,150,200
300,400,500 bp) 5 1: B FCJFH 32 ~ 62 112 A7 ~ 11 REMEF 512 ~

14 RS 515 ~ 18 JOF 3 519 ~ 20 S25U 521 K4
PEAT PCR 31~ %53 (9 5 — 22 i DNA $2HC, A
[l 75 95 DNA $RBCSCR nl BE A DX, [R] s R
AR ZE N B A, DNA SRIEON IRXE. 9 PRIk % 5
ZERIHER T, AOFFEIAR T AR 9 DNA $2107 %
(Promega DNA $2 U7 & , 4 201 it DNA $2 UK
F &, SDS IE AN CTAB i), K B4 J7 L REARTS 1
TP BOSRIBOSCR S HE (B A260/A280 > 1.5,k i
) >20 ng/pL, HE R 2 PCR 473 1) FEAZOK
ABIRFELE AT f5e 4 f] 1) Promega DNA $i HURH &
AT DNA 4R B, J5 ik % 5 R 18 | HE
DNA F3 % 51 05 3 i 00 B2 4 3RO L FRATT X 5% i
PCR #" B RZL.O IR, AR AR (PCR IR PR UCEL
DNA ¥ & \DNA 245 il 4 J2 A ] it i) PCRAY
1 DNA R G BEEAT 7545, A BUIT 57 0 4 S 4
PCR %507 I BA R E M. WK 3. AHE
FoF AR ZE R L PCR S50 J7 vk 005 S P AE
ABEFENCER T AR 254 T 31 31 HERe 2 A ZE2R T
A T 5 DL 21 L A 2ETR D it EA T BAIE , &5
RALIE S BEY 34 4524 300 bp K/INKATF , TR DN Ay
Jogkis , RIS A FR 4 PCR $E50T7 L RE L IR

PESE BT AR it 2 75 0 1E B J5L, 0 3% 7 A ZE 2541

P8 FH R AL 0 ) 22 4P 5 R M 2 DR A 1

S Lk

[ 1] Milner-Gulland EJ, Kholodova MV, Bekenov A, et al. Dramatic de-
clines in saiga antelope populations [ J]. Oryx, 2001,35 (4 ) : 340-
345.

[2 ] Milner-Gulland EJ, Bukreeva OM, Coulson T,et al. Conservation ; Re-
productive collapse in saiga antelope harems[ J]. Nature, 2003, 422
(6928) :135.

[3]fRunils, TRARMR. ¥ 0 M S HAC I S BT S S [ ]. w2541,
2003,26(12) :910914.

[4]Yan D,Luo JY,Han YM, et al. Forensic DNA barcoding and bio-re-
sponse studies of animal horn products used in traditional medicine
[J].PLOS ONE,2013,8(2) :e55854.

(5 1ok, 208 4, 55 S 2iit o 7200 BUR S oRms L] T
A H24,2017,19(1) ;1-10.

(6] HOHT , R0, R K75, 55 24 7 4 K e P i T IR RE R
[J]. pEPZGZLE,2014,39(19) :3663-3667.

(7 )28, sk, UK, 5. W7 DL Bl Re S P PCR S5 D iR 098 [T ].
2 ,2014,45(12) . 1754-1757.

(8 ]2k, ARkl , BRI, 5. BT 1TS J¥ 57 i f 5 1 PCR 9 AR
A R AR SRS LT ] o E B A 2Y,2016,18 (12) :1566-
1570.

(919588, B 5%, e, 5. ZEALsfr bk PCR IS, =&, 1
()], hET 22,2017 ,42(7) :1319-1323.

[10] T8, X F, Jil i, 5. AL M2y b 45 52k PCR A% 7 B 050

[J]. 24541 ,2015,38(4) :730-734.

(11T R, At , 55, Pt PCR 2 AR M) rp 2458 s W 1 J5 1t
FE1]. PEBAHZ,2017,19(1) :21-25.

(12 5RIERE, IR T8, IRHAE. FMRSEM T4 [T]. &Rt
Mol K224 ,2006,34(3) :106-108.

[13]Cao M,Wang J,Yao L,et al. Authentication of animal signatures in
traditional Chinese medicine of Lingyang Qingfei Wan using routine
molecular diagnostic assays[ J]. Mol Biol Rep,2014,41(4) :2485-
2491.

[14]Tong Y,Jiang C,Yuan Y, et al. Molecular identification of antelope
horn by melting curve analysis[ J]. Mitochondrial DNA A ,2016,27
(6) :3945-3951.

[15]Chen J,Jiang Z,Li C,et al. Identification of ungulates used in a tra-
ditional Chinese medicine with DNA barcoding technology[ J]. Ecol
Evol,2015,5(9) :1818-1825.

(16 ] BRI, 5t , 4, 55 N2 J@ P 250 1 20 e 2 0 i il 4 % 0
FOr k252 1] 29940 Hi 2k ,2017,37 (1) :64-73.

(2017 - 12 - 05 HcAs TS FRIF)

(L% 251 W)

[14]Su P,Cheng Q,Wang X, et al. Characterization of eight terpenoides
from tissue cultures of the Chinese herbal plant, Tripterygium wilfor-
dii, by high-performance liquid chromatography coupled with electro-
spray ionization tandem mass spectrometry[ J ]. Biomedical Chroma-
tography,2014,28 (9) ;:1183-1192.

(15T RAEH. WA S ZH S IENTR[D]. R 5

TR AEE A BT R, 2010.
[16] Tk, U SCHR, £ 3T, 5. T A HEZG A4 il 0 B P 38 I s il
B A E (). A E £ 2Y,2014,12(6) :153-155.
(178534 SR el 4, 5. T E IR 3 FIATL I AS TR] A 4 Fn 4
AR Z IR [T]. thRE2,2005,36(7) :1065.
(2017 =12 - 05 K A5  FTiESHE R L4F)



