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RP - UPLC - PDA X F B UERNE F=HE AR A 6 FEMRT”
FER S, ERE R E VEAH  BAERK A

(L. B R B2 R T3 2GRl L A R B R 6T hots 25 B 050 M AR5 07 790 B8 245 W) 1l 5t Bk AR BIE S P
5 v B 24 BLR v 24 BT USRS M I S TR SRR . VLIRS T 0 R BRI T i SR &, g 210023 5
2. BRBHE A BE A i S TR oA B R 233100)

HE BM:ZLRnTENERKAFENET A F AR ABR.FH N B F R KRBT AR A B
W E AR FE 6 ANEW RS RP-UPLC -PDA 5477 ik, Hik: EABKA RA LR LEAR F R, VB
YRS B A A RP — UPLC — PDA k343 6 AN R 447 2% 547, £ A Acquity™ UPLC BEH C 4 (100 mm x
2.1 mm, 1.7 pm) & 3% 4, 48 30 C, A T (A) —0.1% FBEAAK(B) AR 3h 48, 2474 5B, Ak
0.4 mL - min~' #4582 uL, GER.6 MNEERSENZIREEE ALERX R RIF(0.999 2<r<0.999 7) ; m
A EDRGK I P T ek & 4 99. 2%~ 103. 1% ,RSD 4 1.2%~2.9% ., 3+ 10 3R E) = oo T A TEMR B i 4T4 %
ME ERBETRRAFRBA T RSLTEAEZFE, FARTELETRSA 140.2 pg - g7, &K H
103.2 pg g G ENEANBIRLSERGA224 T pg g, RIKA 1122 pg- g s ERABLERSA
306.7 pg g, HA&A189.6 pg - g ENERBE TR G A283.2 g g, HA&A21L.2 pg - g s F A
NS ERSA3.2ug ¢\ BIKA16.8 pg- g s EARLELTREA8T.6 ug g, RIKAY
52.1 pg g 'c 45it: 5 RP - UPLC - PDA R 369 Bl Bb il & F AR A F 6 A s, 7 k#8845 R T
EERTENESA ZESIME,

KR T NN R S AORAR G - BB SN F R TR F AT 5 T AR NEER; T
B W B E ARG EAENE T TR R 20N

hESES. R917 SCERFRIDAD . A XERE . 0254 - 1793(2024)07 - 1137 -08

doi: 10. 16155/j. 0254 - 1793. 2023 —0298

Determination of six active components in Tripterygii Radix from
different habitats by RP - UPLC - PDA "
ZHOU Guo - liang'?, SU Shu —lan'** , SHANG Er —xing',
QIAN Da —wei', DUAN Jin —ao', YU Hao’

(1. Jiangsu Collaborative Innovation Center of Chinese Medicinal Resources Industrialization, State Administration of Traditional Chinese Medicine Key
Laboratory of Chinese Medicinal Resources Recycling Utilization, National and Local Collaborative Engineering Center of Chinese Medicinal Resources
Industrialization and Formulae Innovative Medicine, Nanjing University of Chinese Medicine, Nanjing 210023, China; 2. College of Life and Health

Science, Anhui Science and Technology University, Bengbu 233100, China)

Abstract Objective: To establish the RP — UPLC — PDA method for simultaneous determination of triptolide,
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triptonide, triptophenolide, wilforine, wilforlide A and celastrol in Tripterygii Radix. Methods: Tripterygii

- 1138 -

Radix were extracted with ethyl acetate and the extracts were dissolved and separated by methanol. The six
components were determined by RP — UPLC — PDA method. The chromatographic column was Acquity'" UPLC

BEH C 4column (100 mm x2. 1 mm, 1.7 um) , the column temperature was 30 °C , the injection volumn was

2 L, the flow rate was 0. 4 mL + min ' and the mobile phase was acetonitrile (A) —0. 1% formic acid (B).
Results: The linear relationship of six components was good (0.999 2 <r<0.999 7) in the concentration
ranges. The average recoveries were 99.2% — 103. 1% and RSDs were 1.2% —2.9% . The contents in 10
batches of Tripterygii Radix from different habitat were determined. The results showed that the contents of

Tripterygii Radix in prepared pieces from different producing areas were different. The highest content of triptol-

ide was 140.2 g - ¢”', and the lowest content was 103.2 pg - g '.

224.7 pg + g

306.7 wg - g ' and the lowest content was 189.6 pg - g™ '.

283.2 wg - g 'and 211.2 pg - g~
content was 16. 8 ug + g~

52.1 ng- g™ "

and the lowest content was 112.2 g - g

. The highest content of wilfhabitat was 31.2 pg * g~

'. The highest content of triptonide was

The highest content of triptophenolide was
The highest and lowest contents of wilforine were

and the lowest

The highest content of celastrol was 87.6 g + g ', and the lowest content was

Conclusion; The RP — UPLC — PDA method can simultaneously determine six components in

Tripterygii Radix. The method is reliable and stable, which is suitable for quantitative analysis and determina-

tion of Tripterygii Radix.

Keywords : Tripterygii Radix; RP — UPLC — PDA method; different origin; triptolide ; triptonide ; triptophenolide ;

wilforine ; wilfhabitat; celastrol; quantitative analysis
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Tab.1 Source and identification of Tripterygii Radix
SRS - iR i
i BRI SR pw M5
(sample ( . ) (origin of medicinal (habitat) (batch
sample source abital

No. ) P material ) number)

St FMRR PR AR T B T 20220113
(Suzhou Tianling Traditional Chinese Medicine Slicing Co., Ltd. ) ( Tripterygium wilfordii Hook. f.)  (Jiangsu)

2 BRI IR AT N T 20220319
(Anhui Huogiao Pharmaceutical Co., Ltd. ) ( Tripterygium wilfordii Hook. f.) (Anhui)

S3 P SR RS EHE A T GIUN S | 20210917
(Sichuan Traditional Chinese Medicine Slices Co., Ltd. ) ( Tripterygium wilfordii Hook. f.) (Anhui)

S4 Pt PR A A IR AT HATE i) 20211018
(Jiangxi Qirentang Herbal Decoction Pieces Co., Lid. ) (Tripterygium wilfordii Hook. f.)  (Jiangxi)

S RO L Zl 20046
(Kunming Fulintang Chinese Medicine Slices Co., Ltd. ) ( Tripterygium wilfordii Hook. f.)  (Yunnan)

S6 IME B R A RAT AT i) 20210817
(Guangzhou Baiyun Mountain Traditional Chinese Medicine Slices Co., Ltd. ) (Tripterygium wilfordii Hook. f.)  (Jiangxi)

ST WA L Wil 20003
(Hunan Songlingtang Traditional Chinese Medicine Slices Co., Ltd. ) ( Tripterygium wilfordii Hook. f.) (Hunan)

S8 BN G STV e N AT L 20220517
(Anhui Hejitang Chinese Medicine Slices Co., Ltd. ) (Tripterygium wilfordii Hook. f.) (Anhui)

$9 VLR EHE 2SR A R A T GIUN:S AN 20211016
(Jiangxi Capital Traditional Chinese Medicine Slices Co., Ltd. ) ( Tripterygium wilfordii Hook. f.)  (Jiangxi)

S0 WA AR it Wi 2000618
(Hunan Nanguo Medicinal Capital Traditional Chinese Medicine Slices Co., Ltd. )  ( Tripterygium wilfordii Hook. {.) (Hunan)

2 HEEER
2.1 FWAH %
211 XEIER orEERER AT R R
NSRRI N) - 2V TN T/N - IO L N
BT THRZLZR 1 ) HR it ik s, P Y I T B o W 32
W 1.12.1.15.1.32.1.27 1. 16 1. 17 mg - mL™" (¥
Xof Bt A TR o e 2 R B 3 ko R i B TR
1.0 mL, & F[a]— 10 mL S, in B EE 2 205, 5
A1 ARG R
2.1.2 fXmiEm BRI R A A 7R 60 °C At
Farh TS R ek 10 H 0 R A5 o R 28 PR IR
HAMPEMRIAR 0.5 g, 73l HCE e 26 1) = A
LA SR g 50 mL J5 A (500 W,50 kHz)
3 h,4 000 r+ min "' B0 10 min J5 R VS W, B
B AR L AR L R O R, K% A EE 50
mL, #7# (500 W,50 kHz) 1 h J5#45 % 0.5 mL,
W B 0. 22 pom A7 HLAALIEREE, BRAG S,
2.2 gk

F M Acquity™ UPLC BEH C, (100 mm x 2.1
mm, 1.7 pm) 3% FE, H 6 30 C, i 0.4 mL -
mL ™ DIZRE (A) -0. 1% HF /K (B) R shAf, k17

BEREVER (0 ~3 min,28%A ;3 ~4 min,28% A—40%A ;
4 ~7 min,40%A ;7 ~9 min 40%A—45%A ;9 ~ 14 min
45%A—60% A ; 14 ~ 18 min,60% A—80% A ; 18 ~ 20
min,80%A—28%A ) , Kl 240 nm, #FFE 2 L,
2.3 RGuE AR

FBUIR A %) B VU, A IR 2. 27 TSR A 3 2
FE6 WK, il sk i B AR T I TR . 6 IR ERE 1Y
TABEW R AN B R BN R A BRI
Bl B N R LR A T 41 R U T AR A RSD 43
H0.23% . 0.42% . 0.25% . 0.21% . 0.43% #
0. 18% , PG EAARE I = 10° , I & 4o i F 1 ik 56
FraEsk.
2.4 LmiEHE

BUR A% B s il S 2 L, 235
A UPLC 384, il st @35 &, IR 1, & 1 s,
TERSTEIE R E T, 5 AT R T8 2T N TR 1 |
LR N TR N TR IN e
B4R B8 I5FTR) 43 50 R 2,734 .5.796 . 9. 380, 10. 604 |
12. 140 15. 687 min, £5 i 73 W 55 AH &P W 22 (] 73 15 B2
Y= 1.5, RUIK W Z [ TOAHH T, #7456 € & 70
BRI A A A B R B T 5E 40 B
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Fig.1 RP - UPLC chromatograms of mixed reference substances(A) and Tripterygii Radix(B)
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2.5 HMEXREE L, DA TR BUBUAME (A) YA b, ERE IR (C,
KR EOR A A 0.5.1.0,1.5.2.0.2.5  pg - mL™") AREARER, A58 RIE 5 AR R B Lk

mL, ZM 08 5.0 mL I, DU B E 2, 20 I IR S, RIS TR A X A A R AT R AR R, LA

“2. 27 TAAFVERE 0 AT, 1T ST B LM E A0 L= TOMFIAS e 8 R R a3 s F B 25 SR I 2.

R2 6NHOTHEERRER

Tab.2 Results of liner relationships for six components

% mYEYy S dien ]| E HEFR
( component) ( regression equation) ' (linear range) /(g + mL~") (L0Q)/(pg + mL™1)
FHONTHE 2 (wriptolide) A=2005C +20 266 0.999 7 11.20 ~56. 00 0.5
/N THE P TSR ( triptonide ) A=2667.8C +33 240 0.999 6 11.50 ~58. 50 0.8
T PIBE (triptophenolide ) A=5627.2C +17 389 0.999 2 13. 20 ~66. 00 0.6
FNHEV, ( wilforine ) A=2295C +22 471 0.999 2 12.70 ~63. 50 0.5
FHNTEPIEEH (wilforlide) A=689.3C +7832.9 0.999 6 11. 60 ~58. 00 0.9
THANTELT % (celastrol ) A=7211.9C +52 892 0.999 4 11.70 ~58. 50 0.8

2.6 LA 7N
R I IS T TR f 8 YO i, 42 2. 27 AR

PHESEHERE 6 WHEAT 3BT, 10 3¢ (3 [ IR 5
RN

By

CSTHEPR 2R RN THE PR R T A R T U
NTENEEH R AHELLR ik AL, T E 4G RSD
R 2.3% 2.7% 3.0% 2.7% 2.5% 2. 1% , 3%

3 By
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WA G 2 B R AT o
2.7 et

ST S it AR A S A T, 0 30l 1 4 ) B
4 h FHIR2. 27 TSR AT 1R, 2R 6 WK Tl R R
TP I I A W T A, S R R TR A R
O THE PN TR TR B T PN IR B TR UK B A TR P R
THNTE LT Z W AL RSD 20 5k 2.1% 2. 8%
1.7% 1.1% 2.0% 1. 8% , F WA 5 75 T 7E 24 h
WEE o
2.8 HEEMIAE

FeU2. 1. 27 TR Jy il g 6 4 S1 SR i A ik
ARV, 4 2. 27 T Ak A5 AR HEAE 3 AT, 1 SR (T
B AR e A i A, R A R R A
R NN 3/ € INC/N L NG/

AR & & (n=6) 735y 126.7,205. 3
284.0.270.9.26.1.60.6 mg - g~', RSD" 43 %I Ky
1.2% 1.4% 2.7% 1.7% 1.9% 1.4% . F8 ik
EEMRI
2.9 AR

PR 6 £ S SHE KR 0.25 g, HRPEE
DUEN P B 22, 43 00K 42 R BT HER 5t s 4 VR 7 2 T Y
3 283 L. H 2 e N FE B 446 wL. 5 M N PH
538 pL TR AU 533 wL F AN 56 pl.,
TRELLE 130 pwL RGBS LR AR ok
AR 42, 127 WUR Jr sl a5 i e, #5002, 27
TR S A HERE I A 6 AR 1Y, BV R R
SEHEREINSE 6 Uk, T INAE [ml YR J RSDMY, 4%
W3,

®3 EFEEKILERLER(n=6)

Tab.3 The results of recovery test

% R = T BRSNS iR RaclmlE RSD/
( component) (content) /ng (added)/ng (measured) /ng (recovery)/%  (average recovery)/% %
A HEF 2 (wiptolide) 31. 675 31. 696 63.75 101.2 99.9 .5
31. 675 31. 696 63.96 101.9
31. 675 31. 696 62.82 98.3
31. 675 31. 696 63.18 99. 4
31. 675 31. 696 62. 86 98.4
31. 675 31. 696 63.38 100. 0
2 B (triptonide ) 51.325 51.29 101. 93 98.7 99.8 1.4
51.325 51.29 103. 51 101.7
51.325 51.29 102. 55 99.9
51.325 51.29 103. 17 101. 1
51.325 51.29 102.5 99.8
51.325 51.29 101. 52 97.9
S 71.0 71.016 141. 12 98.7 99.8 L5
(iptophenolide ) 71.0 71.016 143.83 102. 6
71.0 71.016 141. 34 99. 1
71.0 71.016 140. 98 98.5
71.0 71.016 142. 47 100. 6
71.0 71.016 141. 69 99.5
2SNV, ( wilforine ) 67.725 67. 691 134. 34 98.4 99.2 1.3
67.725 67. 691 135. 14 99.6
67.725 67. 691 136. 34 101. 4
67.725 67. 691 134. 02 97.9
67.725 67. 691 135. 14 99. 6
67.725 67. 691 134. 31 98.4
NS 6.525 6. 496 12.89 97.9 101.0 2.9
(wilforlide) 6.525 6. 496 13.26 103.7
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x3(4)
D% FEdh &R TA I S ElVES -4 [m] R RSD/

( component ) (content) /ng (added)/ng ('measured ) /ng (recovery)/%  (average recovery)/% %
6.525 6. 496 12.98 99.4
6.525 6. 496 13.03 100. 1
6.525 6. 496 12. 96 99. 1
6.525 6. 496 13.38 105.5

B ATHELLER (celastrol ) 15.15 15.21 30. 66 101.9 103.3 1.2
15. 15 15.21 30.98 104.1
15.15 15.21 30. 87 103. 4
15. 15 15.21 31.08 104.7
15.15 15.21 30. 62 101.7
15. 15 15.21 30.97 104.0

2,10 HEahEraklE

10 A [7] 5 4 FE i, A 3L E o 53 31 4 AR
2L 27U AT A 3 O B R T, 4K R
“2. 27 B AEAFTEA UPLC @047 407, ic 3%

=4

8 L 0 T 40 L, L0 O 0 1
S8 o0 T A R
WV 55 23 0 P R L 2 L R
m%“'o

BRBARRASENEL R (x£5,n=3)

Tab.4 Content determination results of different samples of Tripterygii Radix

% (content)/(pg + g™ ")

S E g
<ipfﬁf , o WABRE  WAKARE A TAMKH AT EIN e
(triptolide ) (triptonide) (triptophenolide ) (‘wilforine) (wilforlide ) (celastrol )
S1 126.7 £2.5 205.3 £4.3 284.0 £5.3 270.9 £5.2 26.1 +0.48 60.6 1.2
S2 130.3£2.6 112.2 2.2 306.7 £6. 1 283.2 5.4 28.9 0. 56 87.6+1.8
S3 105.6 2.1 185.4 3.7 189.6 £3.6 231.2 4.4 18.7 +0. 39 56.3 1.1
4 132.5£2.7 224.7 4.6 293.8 £5.6 268.9 £5.2 31.2+£0.63 83.2+1.7
S5 128.4 £2.6 221.1+4.4 272.4 £5.5 275.6 £5.4 16.8 £0. 36 73.4£1.5
S6 103.2 £2. 1 212.3 4.1 192.4 +£3.7 211.2 £4. 1 27.3 £0.55 52.1x1.0
S7 140.2 £2.8 118.6 £2.3 276.3 £5.4 276.5 £5.7 26.8 £0. 54 78.4+1.6
S8 131.6 £2.6 125.8 £2.2 298.9 £5.3 273.7 £5.4 27.0 £0. 51 82.9+1.7
S9 125.7 £2.5 213.2+4.3 283.6 £5.4 279.3 £5.6 28.8 £0. 58 81.6+1.8
S10 138.9 £2.8 194.4 +3.3 269.8 £5.4 268.7 £5.4 28.4 £0.57 79.6 £1.7
3 itig 3.2 JRIGAT R

3.1 {RBUNAMEE

ARG AR 4L T IR AR UL S A AR Gk
X T 2 T R T T R TR R A TR B R I AL
BRI AENER T AR 6 &
SR AR 45 S R I I A O il B e
TELR ER PR IBOR IR LB M, i U1 7 B O
B TP ELR A TR df R B B A RE A, SO
IR A A RO o
RN

ARG P AR AR O ETEE.
R TR L =S BEXT TR A T I 6 A oy 4 R
s, a5 R LR B O/ IE T FEAR US4 5 &
PR, =S B B 8 T R B I g iy, (EL X
FHAR B FEBRA AL, H I LE 55 18, AR
K SR CBR1E R PRI 7
3.3 e K p Rt

ARG A B A TR A T B L TR A N R
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P B T P P R UK B B R IR TR TR A R AL
R KW, 45 2R 530 220,223 230,270,
210,430 nm, 2545 % 180G W e KOO DA
FER S R 22 SR R ek 240 nm hy
D7 A o
3.4 WBHAERE

AR MHE T LN - K LM - 0. 1% Bz
IRV LM —0. 3% Wl /K 7 B - 7K -
0. 1% H R /K 1 I BE — 0. 3% W R 7K ¥ T 4 22 Fif
TLAIARR 0 L VRV ), 45 R W O - 0. 1% H
FRK IR S I = 0. 3% F IR 7K 1 T A 32 0 Jt 380
By g B SR AR 6 IR B T B A5
B (2 TR B T Sl 3 R X 4 B AR R R R, TR A
SIS AR 2 - 0. 1% IR 7K V8 VR M 6 B8 ok
JBE v
3.5 WAMKR ML L%

T R A R RO, JU A BRIy T A
i E I H A YN R AL A A 22
SRS R IR A 2L G PR R, A
BRI LS AR 2018 4F & 2022 LB TLIR
71 A YRS s K G REZTR 7 BT T it DS A RETRY
SN TARAE) | B2 AR RN T rp 7 AR R R
Z G, YR R R AE AR R . AR EY
HAY T BRI 2 R FH T A TR AR R B L 4
HR B AR A 5 7K BB /I B 1 G, 4 AR K 3 B
YLDy M 1.3 g+ kg™ (MM T 24.6 g £25) , FHA
FEARAC T K B2 L LDy 1.9 ¢ - kg™ (M4 F
37.0 g 4 2) , B A HEAR B2 T ER K SR B LD, Ry
0.7 g- kg™ (MM T 12.5 g/E2h) , R
BEPEFOR , DRI IG R SR B e AR 3T &R A A 24 T
A, A 4 0o DA = T I DR R ) 2 A ik
ARSI A3 BT B AR R 349 B 25 AR R T IS R

HR o
4

AU T RP - UPLC - PDA JUE 6 AUk
Frrp 6 Sy SR, 30T 10 HER TR ke R T A
M5, g5 R ZH AE = R A b & H
BESE, FABERE S RiE N 140.2 pg - ¢

80 103.2 pg + g5 7 2 A T8 A 55 g oA
224.7 pg - g7 IRARA 112.2 pg - g7 B TR &

HREN306.7 pg - g Bk} 189.6 pg - g7 ';
%Q%W\Wé\iﬂ%%ﬂy 283.2 ng g_l’HE'i/ﬂfﬁﬂg

202 pg - ¢ S HABNER S EEE N
3.2 pg-g MK 16.8 pg - g7 s HEABLAR
ErRIE 8T 6 pg - g RN S52. 1 ng g7

ARG Z5 AT I 0 R, 45 B3 7% 7S
WA/, R v 7 AT AT, MERR AT 5, WA A0
FRABER A A R AN BRI 55N
T PR N TR B R AN TR TR AL R 6 K
o3 B T AR
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