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Establishment of HPLC Fingerprint of Mongolian Medicine Ramulus Tamarix and Similarity Evaluation
and Cluster Analysis

NIU Songzhao', CUI Ying', LU Fei', XU Pengcheng', SUN Chao’ (1. College of Pharmacy, Inner Mongolia
Medical University, Hohhot 010110, China; 2. Dept. of Pediatric Orthopaedics, the Second Affiliated Hospital
of Inner Mongolia Medical University, Hohhot 010030, China)

ABSTRACT OBJECTIVE: To establish HPLC fingerprint of Mongolian medicine Ramulus Tamarix, and to conduct similarity
evaluation and cluster analysis. METHODS: HPLC method was adopted. The determination was performed on Agilent ODS Cis
column with mobile phase consisted of methanol-water (gradient elution) at the flow rate of 1.0 mL/min. The detection wavelength
was set at 335 nm, and column temperature was 30 “C. The sample size was 10 uL. Using quercetin peak as reference, HPLC
fingerprint of 10 batches of medicinal sample were drawn. Similarity evaluation was conducted by using Similarity Evaluation
System for Chromatographic Fingerprint of TCM (2004 A) so as to confirm common peak. SPSS 17.0 software was used for
cluster analysis of those samples. RESULTS: There were 13 common peaks in HPLC fingerprint of 10 batches of samples, and the
similarities of them were all greater than 0.95; 2 common chromatographic peaks of quercetin and kaempferol were identified.
Results of cluster analysis showed that 10 batches of samples were classified into 2 classes. S8 was clustered into one class; other
were clustered into another class. CONCLUSIONS: Established HPLC fingerprint and results of similarity evaluation and cluster
analysis can provide reference for quality control of R. Tamarix.

KEYWORDS Ramulus Tamarix; HPLC; Fingerprint; Similarity; Cluster analysis
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T S (PR DL BT e A v ) E— 2B RIS, R DL
FRGURTER T AGE o ik, AHIFSE R R OB A i
i (HPLC) #3717 10 b1l 1Ml #4048 S0, DA
SERILTURARE , 2 i iR s RS
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1.1 {88

1260 % HPLC Y , W F& WU T Ve R 48 . A shik ke
ARG FEIRAR A FESRIN 25 (S Agilent 24 F ) 5
R-1001N B4 Jig e 78 e AX ORMA IABL T 504 IR A 7DD 5
AB135-S B+ 75 73 Z — 1 RV [ e 8- 40 F 2 A
(i) A BRI JAS003N B T4 22—y 7 K- (i
FHEPHAEAIRA TR .
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r R 24 R A B AR AL 5 B e (i 4t 36 1R Fi-
sher 22w ) s FeA R4 Ry 43 Hr el , K 4tk
1.3

10 #E L N0 2G5 B4 (PN 5Tty Ko 250l 2 vl b5
20150408, 20150509, 20160308, 20160609, 20160808
20161009.20161208.20170209.20170508.20170708, %
5 :S1~810) , N5l BB R 22 25 A ) 200 % T 42
U P M 8 MR (Tamaricaceae) B W) J& (Tamarix
Linn.) LU0 (Ramulus Tamarix.) BRI, 258 28853 g
Jeik 20 Hf, T b IR A
2 HEEHER
2.1 faiEEH

3% H: : Agilent ODS Ci5(250 mm*4.6 mm ,5 pm) ;
TS : R (A) 7K (B) B0 B2 R 8 (PRI AR P L3R 1)
JLiE : 1.0 mL/min; K I K < 335 nm; M : 30 °C 5 PEFE
I 10 pL s PEBEISTA] : 75 min.

1 HEEKER

Tab 1 Gradient elution program

fif[E], min A% B,%
0 15 85
12 30 70
40 45 55
46 48 52

65 65 35
75 75 25

2.2 BRHIEIE

2.2.1 RGNS RS S FREUN K X IR 1.06
mg . AT R 5 1.51 mg, 20 %) & T 10 mL &,
H A IR e A B 20 A5 30— X BRIV 3 . 43 NS
P IR A X BRIP4 3.2 mL, BT [A]— 10
mL s I B 25 R 2, RIAS IR A 0 B
HESEORAT o

2.2.2 HHLIAR BEMAER R 2.0 g, K S FRE ,
BT RO, 90% 2, 40 mL . 3% ;2 10 mL , T
70 ClHyRAEHC L5 he B, RS, 18, i 90% &
P 25 F 50 mL B0 P, PEAT L 48 0.45 wm fFL g I
i B, B

23 FHEFER

2.3.1 AEHERE  BU2.2.27 W F AHR SR (4
S5)ifit, 44 2. 17 I N A S AR LRI E 6 VX, AR
B R U A O B B ) UG TR B R 23 R 10 i 4% AT DA AH
XA B B (B A I T B, 5 5%, 13 AN AT WA X PR 7
s 150 TAE X6 6 T AR ) RSD 21/ F 3% (n=6) , & BIA 7
DoRE R RAT

2.3.2 FaEMRE  BC2.2.27 3 NN SIE R (RS
S5) ik it , A3 A T A T ACE 0.3.6.9,12,24 h Bf %
“2.17 T S SRR , LA R 2 ) R B B a] A
WA TRI AR 22 B T 53 45 AT 068 P A 0T 4% A s T R X 0
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TR 255, 13 DG A ot (4t 5 st ) R R X g T AR )
RSD #)/NF 3% (n=6) , R AR T =0 T illE
24 hINIEARTSE .

233 EEMIAE BRI (4% :S5)
G, A6y, #2.2.27 TR i A S S VR, P
“217 T SRR R , LA RE 20 1) £ B R R
WA TR R Ry 2 M, T SR 45 H A WA P AP XT3 B s [ AR X6 0
TR, S5, 13 A WA X B Sk 0] R e e i A )
RSD#/NF 3% (n=6) , LA ) R EH M R4

2.4 HPLCIEYELR AR SHEIE LHIEHEXS T
2.4.1 HPLCHREUEER A e B 10 #HEZG A FE A A R
AR, $ 2.2, 27 WUN Ty i A A R R, P 2.1 T
T SRR A |, SR R 2 £ 5 4E S R AR DR
TR 2559 (2004 A R X 10 125 64 FE 5 i HPLC $5 £¢
FEIE AT, 45 HPLC 35 80 1R LI 1L E 2,

210.56 4
. S10
157.67 4—4— 4 S9
S8
=) . S7
<104.78 1 b 6
= | A L A A 1} .S5
A
51.89 4 22
; A 52
—1.00 A \ S1
0 10.87 21.74 32.61 43.48 54.35 6522  76.10

¢, min
1 10#tZ5# A HPLC &IN5 4 ik
Fig 1 HPLC superimposed fingerprints of 10 batches
of samples

104.78

0 10.87 21.74 32.61 43.48 54.35 65.22 76.10
t, min

2 okt M A HPLC 33 BRIs S ik
Fig2 HPLC control fingerprints of samples

2.4.2  ARUETEM R 24 @0 4s S0 S AR L T
M Z256) (2004 A JiR) , LA & 9 HPLC X BE 48 20 K30
X A TR ARARAL B TN o 25RO, LOHEZG M HF i
AHALEEFE 0.951~1 Z i), ¥ K F 0.95, KB 25 F i Ak
2T — B R PR TR AR 2.
2.4.3  JEHUERTRIA AT 10 HE2G M AR AL A
13, g A A o e g 5 T AR Y 90 9% LA
L PRI 3. il SIRA R RR AL B HPLC & (DL & 3) %
Ee, 5 IA 8 I i 25, 105 6 I 25 B o FR T 12
R (85U (e i W TR BURS E FR FE BT BDE v, HLIETE
AU, WO LAM B 2R 06 %) O B B[R] RS TR R 2 IR
At 0 ) R X B B R R X TR AR, R L 4 K B
2.5 BEROH

D5 A W e TR FROA A8 5, SR SPSS 17.0 #fF, LA
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F2 10#tAMEFRBOUETNHER
Tab 2 Similarity evaluation of 10 batches of samples

K5 sl ) 3 S S5 S6 §7 58 9 SI0
sl | 099 0998 0998 0994 0998 0995 0951 0997 0998
2 099 1 0976 0984 0993 0986 0993 0960 0993 0997
$3 099% 0976 1 0984 0982 0978 0985 0972 0987 0965
s4 0998 0984 0984 1 0995 0992 0967 0987 0992 0989
55 099% 099 0982 0995 | 0973 0974 0956 0965 0977
s6 0998 0986 0978 0992 0973 1 098 0973 0976 0.9%
§7 0995 099 0985 0967 0974 098 1 0968 0.9% 0981
S8 0951 0960 0972 0987 095 0973 0968 1 0965 0998
59 0997 0993 0987 099 0965 0976 09% 0965 1 098
SI0 0998 0997 0965 0989 0977 09% 0981 0998 098 |

&3 10#tHEMER B EFESITTHSRIZESER
MBS (%)
Tab 3 Percentage of 13 common peaks of 10 batches

of samples in total area of chromatographic

peak(%)
&Y SR E I, %
Sl 9243
\Y) 93.57
$3 93.12
S4 93.46
S5 94.85
S6 2.1
S7 93.62
S8 94.36
9 9281
S0 %62
566.18
420.69 1
?t 279.20
=1 2
137.72 A
R 0 10.87 21.74 32.61 43.48 54.35 65.22 76.10

e L 2. 110 ’
Note: 1. quercetin; 2. kaempferol
E3 EaXRMAKHPLCE
Fig3 HPLC chromatogram of mixed control
Ward 152567 BRI B0 10 HEZG A FE i ifE A TR 2y
Br, PEILIEI 4, AR 4RI, 10 HE2GMRE S T SR i,
S8 N —2k, AR N —3k%.
3 It
EH BN SRS, Fee 1 LA BE-0.1 %
PR K H T -0..1 % s R 7K VA W PR - 7K A i sl AH IR
AR D0 , 45 2R e IR ) v B R A 2xs € i 4 I A
AN BRSSO, DL R i Bl AR I 835 05
TERBINR, BB H A 5 5, N8 B
SE AR TR SUETE 53 BT, S50 4% FR - 2K Ay it sl A i
FymbREVED . 23 Ml i %5 %% 260,295,335, 340, 355
nm S5 AN [R) R R 1 £33 ] 45 2R ARSI Iy
335 nm I, E 3R I3 B RE R T 1.0, N | ik
$£335 nm RGN K o
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F4  10#tZo#H R HPLC B HIER B X R B R i)
Tab 4 Relative retention time of common peaks in
HPLC chromatograms of 10 batches of samples

=

Jio

Sl §2 $3 N S5 S6 N S8 $9 S0 RSD,%

0.063 0004 0064 0064 0064 0064 0063 0064 0064 0064 0.538
03160316 0316 0317 0317 0317 0317 0317 0317 0316 0073
0540 0542 0541 0542 0542 0542 0542 0542 0542 0542 0.095
0603 0.665 0.665 0665 0.665 0665 0.665 0665 0.665 0.664 0.069
0723 0724 0724 0724 0724 0724 0724 0724 0724 0723 0.083
0815 0816 0816 0816 0816 0816 0816 0817 0816 0815 0.069
0.905 0905 0905 0905 0905 0905 0905 0905 0905 0905 0.027
8(S) 1 1 1 1 1 1 1 1 1 1 0
A1 1473 1474 1474 1475 AT 1473 1473 1475 1476 0.098
620 L6l4 1615 1615 1616 1615 1615 1615 1617 1619 0123

1

1

o o B Lo o — | R

671 1665 1666 1.666 1667 1.666 1666 1666 1668 1.670 0.131

865 1.856 1857 1857 1859 1858 1857 1857 1861 1863 (0.162
13 2010 1998 2000 2.000 2002 2.001 2000 2000 2004 2007 0178

®5 10 #ZH# M HPLC EiL £ HIERHE 3 IEE R
Tab 5 Relative peak area of common peaks in HPLC

1
10 1
1
1

chromatograms of 10 batches of samples

) §2 $3 4 S5 S6 §7 S8 S SI0 RSD,%
l 07520779 1063 1002 0338 0694 0732 0867 0418 0507 33153
2 3050 3125 2979 2723 2718 2752 1991 3339 2628 3178 13299
3 0970 0954 0878 0820 0.697 0778 0.667 0793 0637 1023 16212

4 2729 2648 2515 2659 2842 2357 2384 2025 2732 2858 10.050

5

6

7

1133 1197 LISL 108 1072 L19 0877 1249 1091 1281  9.948

1238 1202 1172 L1193 1128 1083 1.024 0900 1091 LI83  9.051

0.788 0.031 0614 0750 0509 0606 0512 0373 0739 0700 20823
8(S) 1 1 1 1 1 1 1 1 1 1 0
9 01940245 0245 0203 0205 0247 0.9 0073 0202 0284 26957
10 1317 1311 1342 1286 1227 1287 1055 L178 1251 1338  7.002
11 2537 2488 2464 2437 2440 2427 2062 3464 2420 2459 14125
12 4440 4411 4390 4236 4241 4261 3479 5561 4212 4384 11564
13 2543 2534 2638 2513 2407 2510 1960 2651 2469 2554 7887

Numg--------- L F- - - - - +---- - - - +------- - +
S 3

S 6
S 2
S1
S 41

S 9
S 7
S10
S8

4 10 A ERBESHRHMRE
Fig 4 Dendrogram of cluster analysis of 10 batches of
samples

BB ) L AR P R ORI [ A i B A 4 B 5K
Xof BEEUSSR (R I, 45 S 2% B )37 B BT ) 2 B AR 45
U WETEXS PR, W TR RRAC R, 40 R v, e 45 [l i 412
B, IEAR, 2B IR A T LA T A 4 B 0] )
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R ABE 3 B S/, SO R s R S IG5 R
B &, 90% L RE S oK I TCHI B 25 5%, h T4
AR, OB 90 % L BE M PRBUA )
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