Hi54 % 42 W Bl (B AR Vol.54  No.2
20154 3 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Mar. 2015

DOI:10. 13471/]. enki. acta. snus. 2015. 02. 019

2R UPLC S50 P2 K
4 FBCRIB A1 By B

Wax, kA, KoM, & O, P, )
(1. FMFPEHRFE _MBEER, & J M 510006;
2. PEMFR EEGYHRLAT, L& 201203)

WO WA R EAMERIRIA UPLC $50 &3, FH: I 590 b 4 PR so i & i, e A e
FI Y s R S TP A R Ty vk o R AV S S0RAR 6% (UPLC) %4743 W1, i 4E: BEH Shield
RPI8 (2.1 mm x100 mm, 1.7 um), ZJF - K NUanAHME VRN, W 0.25 mL/min, #3335 C, 7£ 220 nm
PR HEATINE 5 4350 e MR 1 2 AN DS R R T TR A RE IR UPLC Fe 8 BB S T AR PE P4 o 4551
AR SRR A R A4 SUEIE B AT, 4 PSR il o i & B 22 S i 2 . 3R SR A UPLC 3300 5 o 2 e 1 511
SO CIR M, RO RE R, yBEEAT, TES A 4 RN LAY G e A T T AR R M S,
PRI IR % 42 5053

KPR HAMERIR; EABENEEEL; 50RO ik (UPLC)

FESES: RO17T  XERESE: A XEHS: 0529 -6579 (2015) 02 -0092 - 09

Fingerprints and Content Determinations of Four Active Components of
Tripterygium Preparations by UPLC

DENG Jinbao ', XU Fangfang ', XU Peng ', MAO Wei ', DENG Yuanhui ', LIU Bo "’
(1. The Second Affiliated Hospital of Guangzhou University of Chinese Medicine ,Guangzhou 510006, China;
2. Shanghai Institute of Materia Medica, Chinese Academy of Sciences,Shanghai 201203 , China)

Abstract; To establish fingerprints of Tripterygium preparations from different manufacturers, and to
simultaneously determine the contents of four active components by ultra performance liquid chromatogra-
phy (UPLC), providing a rapid detection method for quality control of Tripterygium preparations. UPLC
separation was performed on a BEH Shield RP 18 column (2. 1 mm x 100 mm, 1.7 wm) with a mobile
phase of acetonitrile-water under gradient elution, the flow rate was 0. 25 ml./min and the column tem-
perature was 35 C, the detection wavelength was set at 220 nm. The similarity of UPLC fingerprints was
evaluated by qualitative and quantitative analysis, respectively. The results showed that the fingerprints
of Tripterygium preparations from different manufacturers were found to be in great diverse, while the
contents of four active components were significantly different. So, this method is specific, fast, and
with good resolution for the determination of UPLC fingerprint of Tripterygium preparations. The simulta-

neous determination of contents of four active components can be used for the quality control of Tripterygi-
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um preparations to ensure the safety and utility in clinical medication.
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Table 1~ Origin of Tripterygium preparations

FEfh S 3 it =
1 Wi RafilZiBBR/A T (Huangshi Feiyun Pharmaceutical Co, Ltd. ) 20130601
2 sPHAE 25\ A FR /A H]  ( Chaoyang Deyuan Pharmaceutical Co, Ltd. ) 20120901
3 LRGBS E) (Anhui XLH Pharmaceutical Co, Ltd. ) 130201
4 WL B s 255 FR /2 F)  ( Zhejiang DND Pharmaceutical Co, Lid. ) 1210130
5 LA EEHZARATE (Jiangsu MeiTong Pharmaceutical Co, Ltd. ) 130228
6 WL % B AR5 A FR/A T (Zhejiang Apeloa Natural Medicine Co, Ltd. ) 120503
7 REIC KA AE R/ (Fujian Huitian Biological Pharmacy Co, Ltd. ) 121201
8 2 BEEZN AR/ T (Shanghai Fudan Fuhua Pharmaceutical Co, Ltd. ) 130402
9 Wt 125\ A RR/AE (Hunan Xieli Pharmaceutical Co, Ltd. ) 20130102
10 W T4 125 AR R (Hunan Qianjin Xieli Pharmaceutical Co, Ltd. ) 20130502
11 B =LA FRZAF] (Huarun Sanjiu Pharmaceutical Co, Ltd. ) 12090027
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Table 2 Information of Tripterygium wilfordit Hook f. reference substance
e 4 TR B m/z S /s B9 Er/10
1 TE LN TRE P B = (triptriolide) * Cyo Hy 0, [M-H] 377.1595 [M -H] 377.1598 0. 823
2 FENTHE N BRI (triptolide) * CyH,, 04 [M+H]"36l. 1646 [M+H]"36l.1652 1. 648
3 ?.?/\E{%lj\]%ﬁﬂ(tnptomde) CyH,, 04 [M+H] "359. 1489 [M+H] *359. 1495 1. 741
4 T NS A (tripterfordin) CyH3, 04 [M+H] *319.2268 [M+H]"319.2269 0.403
5 %%W@E( triptophenolide ) ® CyH,, 05 [M-H] 311.1642 [M-H] 311.1642 0
6 FNENTER (wilforlide A) ° C30Hys 04 [M +H]J *455.3520 [M +H] *455.3523 0. 633
1) a: From the Shanghai Institute of Materia Medica, Chinese Academy of Sciences

b: From the Nanjing Jing Zhu Biological Technology Co, Litd.
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Table 3 Gradient elution program

Hsf 8]/ min

0 5 6 10
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Fig.2 UPLC fingerprint of Tripterygium glycoside
tablet from Hunan Qianjin Xieli Pharma Co, Lid.
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Fig. 3 UPLC of Six reference substances of
Tripterygium wilfordii Hook f. and glycoside tablet from
Hunan Qianjin Xieli Pharmaceutical Co, Ltd.
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Fig. 4 UPLC fingerprints of Tripterygium preparations
from eleven manufacturers
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Table 4 The results of relative retention time of coincident peaks in Tripterygium preparations from eleven manufacturers

= 1 2 3 4 5 6 7 8 9 10 11 RSD/ %

1% 0.451 0.451 0.451 0.457 0.455 0.453 0.455 0.455 0.455 0.453 0.456 0. 47
2% % 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.00

3 1.524  1.523 1.525 1.521 1.526  1.524 1.527 1.523 1.520 1.518 1.523 0.19
4% 1.778 1.780 1.782 1.775 1.778 1.783 1.783 1.780 1.778 1.775 1.777 0.15
5 1.810 1.811 1.814 1.805 1.810 1.815 1.814 1.810 1.808 1.807 1.808 0.18
6 1.863 1.865 1.869 1.858 1.863 1.868 1.866 1.863 1.861 1.858 1.860 0.20
7 * 1.982  1.977 1.985 1.971 1.981 1.984 1.984 1.980 1.974 1.969 1.974 0.28
8 2111 2,114 2,115 2,109 2.114 2,120 2.115 2.109 2.107 2.103  2.105 0.23
9 2,173 2177 2,178  2.175  2.178 2.191 2.183 2.179 2.175 2.172  2.175 0.25
10 2.250  2.252  2.255 2.240 2.251 2.261 2.253 2.248 2.244 2.239 2.241 0.31
11 2.382  2.384 2,387 2.371 2,382 2,393 2.384 2.377 2.374 2.368 2.370 0.33
12 2.411  2.414  2.417 2.411 2.413  2.425 2.417 2.411 2.407 2.403 2.404 0.26
13 2.553  2.556  2.565 2.547 2.554 2.568 2.559 2.552 2.546 2.539 2.541 0.37
14 2.619  2.621 2.623 2.594 2.621 2.630 2.626 2.618 2.613 2.607 2.609 0.39
15 2.666 2.666 2.671 2.658 2.666 2.682 2.671 2.664 2.659 2.653 2.654 0.32
16 2.738  2.740 2.747 2.733 2.742  2.754 2.750 2.743 2.740 2.732 2.735 0.26
17 2.782  2.784 2,786 2.768 2.782 2,800 2.788 2.781 2.776 2.770 2.770 0.34
18 2.846 2.846 2.854 2.841 2.844 2.861 2.853 2.847 2.839 2.831 2.835 0.31
19 2.893 2.895 2.901 2.880 2.890 2.910 2.901 2.893 2.887 2.878 2.879 0.35
20 2,982  2.982 2,989 2,972 2,979 3.000 2.990 2.983 2.975 2.967 2.969 0.33
21 3.032  3.033  3.029 3.023 3.029 3.051 3.041 3.034 3.024 3.016 3.018 0.33
22 % 3.070 3.072 3.081 3.064 3.051 3.088 3.079 3.075 3.068 3.060 3.060 0.35
23 3.134  3.135 3.144 3.121 3.129 3.154 3.145 3.136 3.127 3.119 3.118 0.37
24 3.274  3.273  3.268 3.258 3.269 3.293 3.285 3.278 3.268 3.260 3.260 0.34
25 3.438  3.437 3.449 3.430 3.438 3.457 3.454 3.449 3.439 3.431 3.431 0.28
26 3.548 3.547 3.562 3.539 3.544 3.567 3.566 3.558 3.551 3.540 3.539 0.30
27 3.653  3.653 3.667 3.645 3.644 3.674 3.670 3.663 3.649 3.638 3.638 0.34
28 3.787 3.782 3.790 3.764 3.778 3.804 3.803 3.795 3.778 3.772 3.772 0.35
29 4.111 4.104 4.123 4.118 4.103 4.122 4.139 4.133 4.113 4.102 4.104 0.30
30 4.170 4.170 4.190 4.159 4.162 4.187 4.198 4.193 4.183 4.170 4.167 0.32
31 4.241  4.244  4.263 4.232  4.234 4.262 4.273 4.268 4.258 4.245 4.243 0.33
32 4.346 4.350 4.371 4.343 4.338 4.365 4.380 4.375 4.365 4.351 4.350 0.32
33 4.395 4.398 4.420 4.393 4.388 4.413 4.430 4.424 4.412 4.400 4.400 0.32
34 4.504 4.507 4.531 4.502 4.496 4.522 4.540 4.534 4.525 4.511 4.510 0.32
35 4.639 4.641 4.667 4.635 4.631 4.657 4.676 4.671 4.661 4.646  4.646 0.33
36 4.680 4.692 4.717 4.697 4.682 4.708 4.728 4.722 4.712 4.697 4.697 0.31
37 % 5.213  5.219 5.246 5.212 5.205 5.235 5.257 5.250 5.243  5.226  5.225 0.33
38 5.332  5.338 5.366 5.324 5.325 5.354 5.378 5.371 5.364 5.346 5.346 0.35

1) * . Identified peak; * * . Reference peak
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Table 5 The results of relative peak area of coincident peaks in Tripterygium preparations from eleven manufacturers

= 1 2 3 4 5 6 7 8 9 10 11 RSD/ %
1% 0.07 0.11 0.14 0. 68 0.34 0.08 0.23 0.20 0.14 0.10 0.23 83.72
2% % 1.00 1. 00 1.00 1. 00 1.00 1. 00 1.00 1.00 1. 00 1.00 1. 00 0.00
3 2.96 1. 64 0. 62 21. 31 2.71 0. 86 4.15 1.29 1.18 1.08 1.36  167.97
4% 12.13 4.96 1.12 9.19 3.51 1.20 2.12 1.13 1.30 1.76 1.34 103.41
5 2.28 0.55 0.99 3.53 2.12 0.30 1.44 0. 68 0. 65 0. 80 0.55 78. 68
6 14. 40 2.23 0.97 4. 41 3.55 0.42 1. 89 1.10 0.77 1.83 0.62  136.84
7 * 3.04 0.32 0.48 1.27 0.84 0.16 0.51 0.30 0.42 0.33 0.27 114.97
8 9.10 0.76 1.07 0.28 2.28 0.14 0. 87 1. 04 0.76 0.40 0.92  159.33
9 9.00 1. 89 0.31 1.52 3.08 1. 06 1.25 1.07 2.08 1.02 1.38  110. 66
10 50. 42 7.06 1.31 1.17 7.71 1.92 2.36 3.10 3.15 3.76 3.30 184.64
11 56.91 12. 39 6.07 3.05 12.90 2.57 5.47 5.53 6. 94 5.65 6.18  137.82
12 1.91 5.47 10. 08 7.00 10. 67 3.06 3. 66 5.65 6.21 3.47 3.36 51. 86
13 111.72  20.26 2.87 5.89 10. 35 3.01 4.51 4.70 6. 94 6. 86 5.98  191.66
14 6. 85 1. 60 0.63 0.33 1.11 0.51 0. 05 0.31 1.16 1.09 0.19 152.40
15 20. 57 1. 05 0.20 0.43 2.32 2.07 0.57 0. 46 1.11 1.42 1.11  207.84
16 43.63 8.97 4.63 4.88 3.15 1.18 2.04 1.31 1.40 1.57 1.58  184.30
17 23.49 1.96 1. 46 0.88 2.44 1.42 0.71 1.28 1.77 2.04 2.15 183.77
18 57.19 3.16 0.92 0.61 6.93 2.62 1. 86 3.61 1.70 1.93 1.99  220.84
19 40. 39 3.26 1.58 0.16 4.04 0.55 0.98 2.24 1.49 1.71 3.39  214.51
20 22.39 4.38 1.52 0. 66 2.33 0. 44 1.25 1.84 1.67 1.19 1.91 175.53
21 183.14 22.14  10.60 2.57 10. 67 6.32 3.63 4.44 8.78 8.61 5.59  218.65
22 % 201.93 64.33  33.58 0.23 5.68 10.70 2.70 7.14 21.61 14.37 8.07 174.50
23 296.82  24.14 7.24 0.35 18. 69 5.00 4.55 9.47 11.36 7.12 13.38 239.56
24 60. 90 3.49 1.78 0.48 5.72 1.78 1.51 2.51 1.33 1.32 1.52 237.43
25 36.71  12.35 6.90 4. 64 2.10 1.26 1.58 1.12 1.45 1.37 1.14  165.66
26 102.04 33.14 19.53  11.40 6. 06 3.99 4. 06 3.18 4.717 3.25 2.90  167.06
27 431.85 25.23 4. 66 0.10 25.60 9.96 4. 60 5.57 12.14  10.55 12.58 257.58
28 73.70 3.87 1.31 0. 69 5.06 0.74 1.42 3.12 1.50 1.36 1.52  252.52
29 71.95 15.70 4.50 0. 60 3.74 2.65 0.95 2.29 4.27 3.23 2.26  204.89
30 50.32  21.22  10.50 0.92 0.65 1.60 0.42 0.51 3.83 2.68 2.92  174.44
31 46. 42 9.22 3.10 1.58 1. 80 1.23 0.78 0.77 1. 60 1.21 1.10  216.41
32 20. 37 5.70 6.13 0. 45 0.99 0.79 0.30 0.92 1.47 1.19 0.37 169.58
33 18. 17 4.61 3.39 0. 88 0.59 0.79 0.34 0.50 0.35 0.40 0.29  192.70
34 29.72 2.53 1.08 0. 67 0.54 0.50 0.10 0.24 0.56 0.37 0.50 262.15
35 26. 20 3.62 1. 68 1.33 0. 54 0.19 0.24 0.41 0.91 0.57 0.88  230.17
36 34.08 1.74 1.91 0.32 0.71 0. 84 0.13 0.44 0.78 0.38 0.58  263.92
37 * 7.06 0.78 0.94 0. 60 0.44 0.36 0.25 0.18 0.31 0.22 0.21  195.37
38 38.88  12.95 1.20 0. 04 0.13 0.56 0. 05 0. 08 1. 56 1.34 0.51  226.10

1) * . Identified peak; * * . Reference peak

Al — b A <R S v

4 4 R A B R A B SRR, AR, T
TE iR fe s i, ik 6 B S i X A e T 4.1 ZHEXRHER

Forp 6 AT, R T REEE A I 1R S BB T 551 1) X 2.2 T” TR A8 TR B P A X B A TR

i, PANBXTEAENEREE . EA RN . ¥ “2.37 AGEAMNE . VISR S0 e

By P9 BE . FE N T PN R FR X 4 ANRON A0 R I A T 5% BEAsbR (X)), WEmACILER (Y), #E47EIH45

BlE (BTEHEABENE =ENEE8ME, L#E Mro 55 WEK6,
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Table 6 Linear relationships of four active components in Tripterygium preparations

% 2 e R ZE LM (pg - mL™")
EHAEMBERL (triptolide) y =32 581.0x -238.2 0.999 9 0. 125 ~16. 002
FEATEMEEER (triptonide ) y =35 762. 0x -358.4 0.999 6 0.502 ~32. 148
TEW B (triptophenolide) y =64 405. 0x —3830. 5 0.999 9 0.250 ~ 128. 100
FAMENEER  (wilforlide A) ¥ =293. 3x - 364. 4 0.999 8 12. 495 ~399. 852

4.2 BEERE

B g5 B A2 A B W AR 7= 1) TR A TR
A(HEE: 130402), e “2.17 B 7kl A A
AR, XTI R, HE <2.37 A
HELEE 6 o S50 4 FPaN Loy 7 & RS %
RSD 4+ K 1.17% . 1.24% . 0.85% . 1.73% .
FWERAETZ TS S5 T RS 2 B AT
4.3 RBEMHRE

B 152 B AR 200 A B wl A 7= TR A
A (L5 130402), ¥ “2.17 (07 il 45 ik
AR, R R SR A SR 0 2, 4. 8,
12 24 h ARl , #4584 Fhaions o i fe e 1
SEL: 4 AN B4y i 1 RS 2 1 RSD 43 il N
1.16% . 2.37% . 3.83% . 3.21% . FWix 4 Flsg
IVLBLATE 24 h PERE PR R AT o
4.4 EEHIRE

B ] —HE R (4 i 5 B AR 200 A RS Rl A =

HIEAERIF (HE2. 130402) 6 11y, FA7HI4 6
AW, s, BERELE M, 4R 4
Fesse L A% 4 % 2 1 B 2 M RSD 43 518 3.29%
1.61% . 2.68% . 3.17% ., FWiZ L EEMER
it
4.5 [EIERLE

i 3 B BT W0 60 B A T PO R S R R M IR
M TR . TEAENER T SR R B AR
2 A BRAFAE = T A TR (5. 130402)
FEAR 9 A7, 43 AUIMAKE 5 T4 5 b ey 28 7 N BRBE
TARENBERI . WG . RN S =
11 80% . 100% F1 120% )% B8 S Is W, 40 ) 4%
“2.17 5 2,37 MOrikdlAAR. . m
IS TR 3 I IF e, THEE I IR, 45
IR,

KT EAHERIF A 4 AT RS (n=3)

Table 7 Recovery experiments of four active components in Tripterygium preparations (n =3)

R EWE (80% )

R EE (100% ) R (120% )

BUBLIRSY ¥y ER/%  RSD/% STH R /%  RSD/% SRR/ % RSD/%
FAHEN ST (iptolide) 96. 86 3.35 97.20 1.25 103. 02 1.31
FH/ANHENEEE ( triptonide ) 96. 46 2.49 104. 51 3.58 97.32 111
FEWAEE (triptophenolide) 97. 46 1.02 98.24 1.42 98.97 1.02
FARENEER  (wilforlide A) 103.73 2.28 99. 52 0.48 96. 96 2.63

4.6 HmUE

217 WTTIE S A A% ) SR A R T
A RERAIE, 75 237 @RS T IE, LISk
PRBRIE R 2L T T 5 2 e 4 R AR A
IR, AR S,
4.7 SENELRBISW

PAERHRE s 11 AT 50 2 el 57 v Y 4
ML & A B ZE S, R P 4 RSO AL

Or I B S Rk A R B A 2 64.0, 15,5,
250.5. 6.0 1%, FHirfr 8 — 11 S fiy f 4 BRI K
SRR, 1 -2 SRR 4 BN B Y
TR WO TRSEATT, W 4 5k
ooty R 2 TR P R 1 5y, T AR
Ao XL FEAETE S FER S HSEA
7, R HATTR A BRI R 0 P 2 SOk, AT
RE 2RI PR (8 A8 A 2k 5 2 2k
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Table 8 Assay results of four active components in Tripterygium preparations ( x +SD, n= 3, sample No. same as Table 1)

pg/'s

s T T TR T EN I T R TN
1 0.81 £0.04 8.65 +£0.22 79.78 £3.16 616.73 +11.40

2 2.57+0.09 11.48 £0.17 82.63£1.75 226.36 +7.87

3 6.34 £0.17 6.50 £0.11 107.46 4. 54 662.40 +8.32

4 12.09 +0.17 100.97 £0.25 1.69 +0.31 807.90 +13. 80
5 26.04 £0.58 83.27 £1.42 75.04 £0.71 1285.57 £15.40

6 16.08 +0.40 17.57 +0.30 87.14 +0.83 653.30 +10. 61

7 31.28 £0.35 60.44 +0.39 42.95 +0.74 861.55 +15.76

8 45.34 +0.79 46.48 +0.89 163.98 +£1.80 901.40 £9.69

9 38.74 £0.67 45.97 +0.61 423.38 +1.20 1 347.48 +8.04
10 51.85+1.76 83.34 £1.67 376.94 £2.48 1252.07 £9.80
11 50.01 +1.54 61.26 +1.02 204.24 +2.84 1 169.99 +8.99

5 Wi 5.3 HAES R

5.1 UPLC &I &4aiEE
TSR [8 12, 17] fAEAE, AW
4y #4522 7 BEH Shield RP18 (2.1 x 100 mm, 1.7
pm) . XSELECT CSH C18 (2.1 mm x 100 mm, 2.5
pm) . Hypersil GOLD C18 (2.1 mm x 100 mm, 5.0
pm) L, 2 -K. Pl -k, 2 -0.1%
IR (@) K. HEE -0.1% IR (@) KIS
A, 215, 220, 225, 230, 264 nm ¥ f6 0% K,
PhRE AR R M DRI RE 45, AR 25 A5 15 T 1 H e
], oy EMEOIEEE, B2 T LA BEH Shield
RP18 (2.1 mm x 100 mm, 1.7 pm) MfajEfE. &
i — KBTS 220 nm O S AERR DN I B R
VEWESE N UPLC 5 80811 b 4 A0 o0 & el s
HORCNT P oS
5.2 HRLEFENIERE
5.2.1 REREAGEFE QMR
ZH DR, BT IOKCERR2 K, L
FRARI 2 UK, TR SRR A% SR 1 YOxt 5] v
E B AR IR, Z50RT: UITOK Sl N4
R, PRI2 R, FEMRBRE A
5.2.2 ERASENGLE TR R
JRL3 BB 22 B AR, T 2 e R I 00 2 LE 481 S
15% i (@) -IK, M8l CNEE AR o g R
WA 2E . B, ASSEEWESE A T 50% LG
(@) -7K, 5% LI (@) -7K, 100% LJiE (@)
RV . SRR, H50% Ol (o) -7KK
TR L I G R IR e, HUER 2B N IR
By AW T ARAR

B TN R R o A T 246 SRR v R
WA RN Z—, INEATEINIYZ— o FELAFESCHR
Hh, R R PN R L R T AN TR 24 B 5 o
K bR o TEA PR I G5 RATT, HAM
NERERIEIE RAr, SRR ks s 8y, Hik
TR BRI B A S R4S . DIk, PERRTR AT
PIBRIEEAE N RN 2

6 & 2

AWFFEAE AL B RER_E S 1 — ] pRge s
TR B UPLC AN 538, IR %5 12
XETL AT R TR 2 T il 790 ;R AT 45 S0 P F 5 % il
7 o A RO S R AT E , RBARE R
i 2 TR A1) 845 ST AN 32 A RO Y AR
A WEMES . IR S ER, AT
TR R J ) R g o R 0 S i 1 Y RS
%
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