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[ Abstract] Objective To establish the UPLC fingerprint methods of sophorae tonkinensis radix et
rhizoma and provide reference for quality evaluation and quality control of sophorae tonkinensis radix et
rthizoma. Methods The UPLC method was used. An Agilent Zorbax SB C-18 RRHD (2. 1x100 mm,
1. 8 wm) column was adopted and the mobile phase consisted of acetonitrile and 0.2% phosphoric acid
solution with a gradient elution. The elution program:0 ~5min,5% A;5 ~6min,5% ~9% A;6 ~6.5min,
9% ~12% A;6.5 ~11min, 12% ~15% A;11 ~21min,15% ~34% A;21 ~23min,34% ~45% A;
23 ~26min,45% ~47% A;26 ~27min,47% ~77% A ;27 ~35min,77% ~98% A. The flow rate was
0.3 mL - min™", column temperature was 30°C and detection wavelength was 215 nm. A software
“Similarity Evaluation System for Chromatographic Fingerprint of TCM” 2004A was used for data
processing. Results  The establishment fingerprint of sophorae tonkinensis radix et rhizoma has 27
common peaks and 2 peaks of them were identified. The similarity of fingerprints of each batch was above

0.90 which was in line with the requirements of fingerprint technology research. So it proved that the
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composition of sophorae tonkinensis radix et rhizoma from different habitats in this research had good

similarity. Conclusion The precision, stability and reproducibility of the established method were good,

and the characterization and specificity is strong. The method could be effectively used for quality control of

Sophorae Tonkinensis Radix et Rhizoma herb, at the same time, it can provide idea to distinguish Sophorae

Tonkinensis Radix et Rhizoma and Menispermi Rhizoma, so as to help avoid the occurrence of drug

poisoning caused by clinical mixing.
[ Key words ]

chromatography;  Fingerprint

I AR R R Y B MR Sophora tonkinensis
Gagnep. [T FR 25 | W70 S AR R B R E
it B 55 Mertispermum dauricum DC. 0] $‘k§’<*ﬁ%m o
INEMREE S G T VHAA R2E S&WIT =
S b, b AR 32 B Ay A ZE AL, AL IR A
P I FEOR vy AT I AR BE I i A I 22 T,
HL AR A BRI Y Il GRSk
HRA AR DR, AW 25 AR, i DATE R[] 3 42
TR, PR v 2 R R LR 2
EUURT L AR AL | 2 AR | 2 ERE LA
KBRS R A N 2R EAT T B TR AN Y S A
THE 88 A AR 5135 7 (ultra-high performance
liquid chromatography , UPLC ) J& T %6 45 3 B () {2 i
SR IHTHOR CRAT T BN A/NEY 1.8 pum SR
s HX T AL G2 0 HPLC, A 5 45 1 40 15 500%
B RAPE AR SCR FH UPLC X AS [] 7= 1) G AR 1F
e SRS BT 5T, o 258 17 A A0 45 ) LU AR B o
PR TR R B X I AR S L AR R
BT WS ER

1 RS

1.1 {4

Waters H-Class #8 5 R0 CF (4153 ( 3€[E Waters
PHEARR W) ,98-1-B BYHLHVE (KT 2 (Y
A FRAF]) ,NewClassic MF HL, 4347 K- ( Mettler
Toledo)
1.2 Z4kFhedh

ST A Ll AR Kb AR 2GR RE TP
o F ARV WLER 1, At PRy R
b2 B vh 25 388 R AR IR R 2R e N I B
HR Sophora tonkinensis Gagnep. ., 7S AIE LS
BT R (13 el AR SR AR W R A R 2 W) 4 it
5 40901 R PSO187-0010, PS0187-020, 4l Jif 1 =
98% ) ; LME R (TG4, K O 25 8 1K HoAt iR 2
Vo L

Sophorae tonkinensis radix et rhizoma;

Ultra-high performance liquid

R ISR AR M SR A H

i G P SRl H
I EAR Sl S EA 2015. 11
2 S E A2 2015.10
S3 JIEE3 2015.11
S4 e R T 2016.05
S5 T PG AR LI 2016. 05
S6 PRI 2 2016. 05
s7 SRR 2016.05
S8 JTHERER 2016.05
S9 =l 2015. 11
S10 =Hg 2 2015. 11

1.3 ks

Agilent Zorbax SB C-18 RRHD &% H: (2. 1x
100 mm, 1. 8 pm), ¥ # 0. 3 mL/min, £ 3 K
215 nm, HEi 30°C, B A 8L DL AR AL S 0T A IR
T 4000, s AH LM (A) -0. 2% WERR A (B) HEAT
FEREEVEMT (0 ~5 4341 5% A5 ~6 434 5% ~9% A
6 ~6.5 34, 9% ~ 12% A; 6.5 ~ 11 44,
12% ~15% A;11 ~21 43580, 15% ~34% A;21 ~23
I35 34% ~45% A ;23 ~26 435, 45% ~47% A ;26 ~27
I35 AT% ~T71% A ;27 ~35 5350 77% ~98%A)
1.4 S il

KB FRE I GARM AR 2.5 o, B BB,
AT -E K (3 :2)1 mLY GCE 0.5 /Nt
JNA 70% F B 25 mL, 76 L IE B al 3 2 /N
B VA, g A, DS 7], 8 v ok  FE R
R 10 mL w0, i B S A B L, A,
FH0.22 pm GUFLIE DS BRE U8 RI15
1.5 X FE A I 1) T

53 SV 2 08 R AR K S 0800 R 2 6 mg
10 mg G BEFRAE , 43 W E 10 mL 2 I H B i
IR R ZIE 5] A,
1.6 Jriksr%sg
1.6.1 MEHERE WHRE S1 1L DRk
K2.5 g, ¥ 1.4 WUF 87 v 0l & Ak i i W, 1%



1452 HEREEZG 2017 4612 A4 10 545 12 ] Global Traditional Chinese Medicine, December 2017, Vol. 10, No. 12

1.3 TR sk PR sk dERE 6 Wk, e, 25 R B
TN, F TR X R B B 1] RSD 0. 05% ~0.3% ;45
GG XTI TR RSD 0.5% ~3. 6% , X244
W AT

1.6.2 HEMWIRE HEWRE S1 5 1LTHRLH
WK 6 0y, 50y 2.5 g, ¥ 1.4 TN (77 B0 45 it
AT, 1.3 WU s A AT I L A
Bor, 6 A & i 45 € 1% 06 AH X R B4 B[R] RSD
0.02% ~ 0. 15% ; £% {0 3% W A7 X 0% 18 FL RSD
1.8% ~3.9% , RN EE R,

1.6.3 Fetike  BEESE 8T T e —atik
IR, F 1.3 TR PGSR, A BIAE 0.2 4 812,
24 /NIHIEA I AE 4SRN 45 (0 T I A G £ B 15
[8] RSD 0.05% ~ 0. 4% , 7% € 3% 1 AH XF 0 18 £ RSD
0.6% ~4.1% , R TIEIAE 24 /N NERUE

2 H#R

2.1 SRR SR SR AR

R B FRE S MR I EARZ AR R 2.5 ¢, &R
1.4 BT i 07 2 28 Rl i, ORI 1. 3 TR
LT 25 A AT 00 2, G0 5) 10 bk 1l BAR A9 3%
B DA 245 1 5 50 4 S0 B RS F o i B R ZE SR (8
1)y s I AR 24 UPLC Fe 803
2.2 ZREGEIERHEST

ARSI B 9 S AR AT S 00k L0 AR
(A Ay, A e, H AR S 08 0 4 B 1 1A
Fe SR, Bk F AL S0k (7 5 i%) S
g LA T,

0.55
0.50
0.45
040 |
0.35
Ao.sof
U 0.25-
0.20 s 7
0.15 ‘
0.10 \
0.05 ! ‘
0.00 \‘ £
005

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
Minutes

5 w27 A i S,

BRGSO

2.3 MR

iz 25 5k 45 o0 B g A RUEE T R 48 A
Ji) X 45 TR €83 B AT A3 B, A5 AR ES B A
)£ i e b o Sy A A g, A SO R E 29 A
e WL 2, AHARLBE B E, B ST S Il
AR 5 B Sy S IREE DL BOEAE R
Az R BRS80S 1 O s, 1R E I R] 5 R R
0.2 434 B/ | sh A7 2 SR IR R DL C , R
45 MR 5 A5 A HEURORE £ 1 I A AR KR R
WA S RS R R Il BAR 48 s B . DL S R
) B 1S 8] e T FROR 3 1, 43503158 10 ik 1l
TLAR 24 b A U 1% A X £ B3 TR] R A X i T AR
W2 .3, 4 RRPIA R T AR 24501 3 A7 I
AH XA B8 IFIE] RSD 3. 925% ~ 4. 588% , M #H %
W T ALY RSD AR, f b il g0, ARl I S AR
FLA ARG 1843, 52 AN [ 3k U0 AH ABLR 43 1 5 &
HMZEE K,
2.4 JEHERFEIA

I X gt o R ke o e A e A TR N, B 2
B SRk S A0 e R BRI, F 2. 1 TR AY
ORI TN E A5 5] 5 S0 7 Sl R {0 % 04
DG R ) O B B ] — 30, 9 LR G PDA A I 245 4%
SRS BEA TR LG, 25 R — 3, I 2 5 504
RS, T SN AT S
2.5 I G ARARUE MY

A SRR b 2 4335 48 0TS AR U PR &R
gt A R X 10 #EIL GAR 254 UPLC F8 80835 #4740
IR, Wik 4,

3 g

TR ¥R M 1 AR SCAE LR 8 2 % MR X
HRCS O BERD L, 25 2 bE 162 RS R AR R
RORFH R, B T AR MR %, 45 R R,
MATEK ZBE-5K (3 : 2) i 0.5 /M), LAt
FE2 M 70% HBEHEEL 2 /NG, SR BR300 it
B CE W8 2, mT R e R s S N 24 B Y R

2

RS B3 A SCIE T Waters 8 85 2801
FHETE AR RS RN &5, RIAE S 2R AT T PRy
A9 BRSNS, 220 B A B,
215 nm I, (36 RG22 B By, B2k
Fa, BRIELL 215 nm VR RGN



WERFPEEZG 2017 45 12 H55 10 555 12 ) Global Traditional Chinese Medicine, December 2017 ,Vol. 10, No. 12

N

~

M} ) A

13

24

1453

6 7 8 8 1w 1 12 13

14 15 16 17 18 19 20 21

2

23 24

B2 S151LGHREHEEE

25

2% 27

F2 10 Ll TARZTRAE S A WA OR B B[R]

5 S1 S2 S3 S4 S5 s6 S7 S8 S9 S10 RSD/ %
1 0.305 0.308 0.308 0.292 0.272 0.271 0.293 0.293 0.292 0.304 4.588
2 0.393 0.384 0.395 0.372 0.349 0.369 0.399 0.384 0.372 0.409 4.586
3 0.462 0.452 0.456 0.434 0.411 0.422 0.450 0. 446 0.448 0.451 3.610
4 0.517 0.517 0.518 0.491 0.458 0. 460 0.507 0.497 0.491 0.508 4.465
5 0.645 0.645 0.636 0.590 0.565 0. 604 0.640 0.625 0.590 0.632 4.544
6 0.810 0.809 0.793 0.769 0.723 0.726 0.778 0.752 0.769 0.765 3.925
7 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000
8 1.317 1.310 1.300 1.241 1.164 1.158 1.236 1.203 1.241 1.236 4.522
9 7.159 7.149 7.261 6.830 6. 400 6.511 7.047 7.039 6. 830 7.272 4.357
10 7.300 7.299 7.367 6.935 6.506 6.630 7.176 7.139 6.936 7.357 4.323
11 7.572 7.570 7.686 7.237 6.790 6.895 7.470 7.440 7.238 7.662 4.241
12 8.316 8.318 8.388 7.919 7.407 7.534 8. 160 8.137 7.917 8.394 4.362
13 9.264 9.263 9.390 8.826 8.269 8.447 9.155 9.134 8.826 9.422 4.401
14 10.406  10.405  10.546 9.921 9.306 9.445 10.239  10.227 9.920 10. 533 4.346
15 10.470  10.468  10.609 9.969 9.347 9.495 10.298  10.291 9.960 10.570 4.376
16 10.657  10.658  10.797  10.147 9.516 9.658 10.475  10.463  10.151  10.781 4.394
17 10.701  10.700  10.841  10.190 9.562 9.703 10.527  10.512  10.192  10.830 4.379
18 10.734  10.735  10.877  10.224 9.592 9.733 10.556  10.544  10.223  10.860 4.377
19 10.782  10.781  10.925  10.271 9.635 9.769 10.590  10.588  10.271  10.901 4.373

20 10.858  10.849  11.002  10.344 9.704 9.849 10.682  10.666  10.344  10.987 4.361
21 10.941  10.941  11.084  10.420 9.775 9.921 10.684  10.746  10.350  11.065 4.391
22 11.006  11.002  11.154  10.480 9.830 9.972 10.815  10.807  10.482  11.128 4.387
23 11.087  11.086  11.232  10.559 9.907 10.049  10.900  10.886  10.559  11.208 4.369
24 11.156  11.154  11.304  10.626 9.966 10.111  10.967  10.951  10.626  11.280 4.377
25 11.617  11.614  11.775  11.061  10.371  10.516  11.410  11.390  11.061  11.736 4.400
26 11.990  11.992  12.157  11.423  10.708  10.850  11.771  11.754  11.424  12.105 4.390
27 12.080  12.081  12.248  11.502  10.782  10.933  11.856  11.840  11.502  12.202 4.408




1454 HEREEZG 2017 4612 A4 10 545 12 ] Global Traditional Chinese Medicine, December 2017, Vol. 10, No. 12

T3 10 HELL TR A AT W AR X e 1T AR

252 S1 S2 S3 4 S5 S6 S7 S8 9 S10 RSD/%
1 0.247 0.248 0.348 0. 667 1.077 1.054 0.677 0.708 0. 667 0.684 45.721
2 0.092 0.090 0.134 0.359 0.561 0.378 0.187 0.279 0.359 0.215 56. 804
3 0.033 0.033 0.045 0.139 0.225 0.165 0.127 0.150 0.139 0.147 52.728
4 0.264 0.265 0.328 0.242 0.418 0.327 0.186 0.237 0.242 0.163 27.801
5 0.367 0.366 0.563 1.349 2.485 1.301 0.555 0.991 1.349 0.727 64.682
6 0.212 0.212 0.332 0.319 0.673 0.838 0.471 0.689 0.319 0.633 47.540
7 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000
8 0.877 0.845 1.456 1.724 3.635 1.884 0.923 1.324 1.724 1.072 53.459
9 0.055 0.056 0.056 0.070 0.116 0.120 0.050 0.015 0.070 0.033 51.160
10 0.020 0.014 0.059 0.062 0.125 0.048 0.025 0.027 0.062 0.045 66.206
11 0.049 0.048 0.040 0.084 0.240 0.281 0.164 0.212 0.084 0.205 63.956
12 0.030 0.025 0.036 0.063 0.075 0.114 0.061 0.100 0.063 0.076 44.991
13 0.371 0.356 0.410 0.526 0.599 0.050 0.029 0.044 0.526 0.031 78.932
14 0.050 0.048 0.104 0.108 0.142 0.048 0.035 0.043 0.108 0.035 54.174
15 0.050 0. 060 0.251 0.076 0.115 0.027 0.022 0.031 0.076 0.016 96. 455
16 0.036 0.037 0.105 0.116 0.190 0.027 0.026 0.030 0.116 0.022 81.604
17 0.023 0.029 0.059 0.053 0.073 0.013 0.012 0.012 0.053 0.008 71.035
18 0.026 0.028 0.059 0.056 0.074 0.011 0.008 0.010 0.056 0.012 73.090
19 0.017 0.016 0.036 0.065 0.076 0.011 0.008 0.010 0.065 0.008 87.330
20 0.023 0.028 0.091 0.097 0.121 0.009 0.020 0.017 0.097 0.014 84.779
21 0.030 0.029 0.082 0.086 0.117 0.008 0.011 0.010 0.086 0.010 88.013
22 0.014 0.016 0.046 0.047 0.072 0.024 0.012 0.017 0.047 0.015 66.232
23 0.024 0.023 0.048 0.038 0.033 0.002 0.004 0.003 0.038 0.003 81.050
24 0.224 0.226 0. 450 0.430 0.432 0.021 0.034 0.030 0.430 0.025 83.607
25 0.030 0.029 0.020 0.052 0.051 0.003 0.001 0.003 0.052 0.010 83. 664
26 0.008 0.008 0.019 0.013 0.011 0.001 0.001 0.001 0.013 0.001 84. 866
27 0.028 0.028 0.014 0.065 0.079 0.002 0.001 0.002 0.065 0.006 103. 384

x4 WG RZGH UPLC FE SIS AR T

NO sl s2 S3 S4 S5 6 s7 S8 S9 S10 SR

s 1 0.936 0.939 0.890 0.809 0.659 0.733 0.684 0.890 0.675 0.901
s2 0.936 1 0.939 0.890 0.809 0.659 0.733 0.684 0.890 0.675 0.929
S3 0.939 0.939 1 0.928 0.889 0.683 0.721 0.693 0.928 0.678 0.944
S4 0.890 0.890 0.928 1 0.966 0.725 0.735 0.729 0.986 0.701 0.962
S5 0. 809 0.809 0.889 0.966 1 0.738 0.702 0.728 0.966 0.687 0.929
6 0.659 0.659 0.683 0.725 0.738 1 0.847 0.806 0.725 0.794 0.919
s7 0.733 0.733 0.721 0.735 0.702 0.847 1 0.922 0.735 0.912 0.901
S8 0.684 0.684 0.693 0.729 0.728 0.806 0.922 1 0.729 0.952 0.911
S9 0. 890 0.890 0.928 0.986 0.966 0.725 0.735 0.729 1 0.701 0.962

S10 0.675 0.675 0.678 0.701 0.687 0.794 0.912 0.952 0.701 1 0.904
SR 0.901 0.929 0.944 0.962 0.929 0.919 0.901 0.911 0.962 0.904 1

T SR—HHARPFLL AR BT SO
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