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Correlation Analysis Between HPLC Fingerprint and Anti-inflammatory

Activity of Speranskiae Tuberculatae Herba
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(School of Pharmacy, Shanxi Medical University, Taiyuan 030001, China)

[ Abstract | Objective: The aim of this study was to investigate high performance liquid chromatography
( HPLC ) fingerprint, anti-inflammatory activity as well as the correlation between them in Speranskiae
Tuberculatae Herba. Method: Fingerprint by HPLC was established on Speranskiae Tuberculatae Herba from
different sources. The common peaks were evaluated on the basis of similarity evaluation together with hierarchical
cluster analysis (HCA) and principal component analysis (PCA). Ear swelling induced by xylene in mice model
was used to study the anti-inflammatory activity. Grey relational analysis (GRA) and partial least square regression
analysis ( PLSR) were used to study the relationship between the HPLC fingerprint and the anti-inflammatory
activity. Result; The HPLC fingerprint of Speranskiae Tuberculatae Herba was established and 24 common peaks
were determined, with the similarity above 0.907 ( except for S2 and S5). Four peaks were identified by
comparing to reference substances. The result of HCA showed that Speranskiae Tuberculatae Herba from different
sources were clustered into four categories, in consistent with the result of PCA. Combined with discriminant
analysis of partial least squares discrimination analysis ( PLS-DA), three signature compounds represented by 5,

6, 7 peaks were responsible for the differences between groups. Different sources of Speranskiae Tuberculatae
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Herba differed in anti-inflammatory activity. The sectrum-activity relationship showed that the peaks 1, 4, 5, 6,

and 10 were positively correlated with the anti-inflammatory activity. Conclusion: The HPLC fingerprint of

Speranskiae Tuberculatae Herba was established, and 5 components closely related to the anti-inflammatory activity

were determined. The present study provide more comprehensive reference for quality control of the Speranskiae

Tuberculatae Herba.

[ Key words ]

Speranskiae Tuberculatae Herba; fingerprint; anti-inflammatory activity; spectrum-effect

relationship; grey relational analysis; partial least squares regression analysis
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Table 1 Sources of Speranskiae Tuberculatae Herba
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sl g S9 7R 2
s2 W% 1 S10 TR 2
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S4 R 1 S12 1y 3
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2.1.1 BRI H & B IRE B A M B

K (k20 HF) 1 g, 6 %W, B 2SI,
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BTG, N 0.5% CMC-Na ¥ W e i 5 4 24 F
A2 1 gemL T IR VR R SR 56 R 20
2.2 HPLC f{& 3% 4% {4 Diamonsil ® C,, 4 jif #:
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Fig. 1 HPLC fingerprint peak matching of Speranskiae

Tuberculatae Herba
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Fig. 2 HPLC of mixed reference substance and Speranskiae

Tuberculatae Herba total pattern diagram
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R2 ISHBHREBEHMIELELEHBCE

Table 2 Similarity of chromatographic fingerprint of 15 batches of

Speranskiae Tuberculatae Herba

EER) FHALLEE %5 FRALEE
S1 0.934 S9 0.978
S2 0. 892 S10 0.935
S3 0.981 S11 0.933
S4 0.973 S12 0.956
S5 0.730 S13 0.936
S6 0.919 S14 0.938
S7 0.960 S15 0.907
S8 0.982

KK Mo >k H 4l M & 8 % (between groups
linkage ) #47 HCA 43 #7 , #F i [B] 9 BB 25 1T BRCIG R 2
¥ (euclidean distance) $E473 5., 45 R B, 24 A 51
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Fig. 3 Cluster analysis of Speranskiae Tuberculatae

Herba fingerprint
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Table 3 Variance contribution rate of principel component

YU A LI 7 A

WS i JraT BRI B kT BER
WIE BR/% mR/%  BE BRER/% iR/ %

1 11.202 46.675 46. 675 11.202 46.675 46. 675
2 4.508 18.782  65.457  4.508 18.782  65.457
3 3.016 12,568 78.025  3.016 12.568  78.025
4 2.050 8.543 86. 567 2.050 8.543 86. 567
5 1.225 5.105 91.672 1.225 5.105 91. 672
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3 mRIEAR
3.1 Zhismrd gy ik 140 HE BRI BURE L
PR 14 4R 10 H, 4 e AL 2 | FH M4 (BT
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Table 4 Component matrix of chromatographic peak
ES%y %y
5 &
1 2 3 4 5 1 2 3 4 5
1 0.083 0.662 0.033 0.705 -0.032 13 0.861 -0.091 -0.092 -0.168 -0.063
2 0.112 0.280 0. 604 -0.252 —-0.666 14 0.921 -0.333 0.045 0.129 -0.117
3 0.406 0.694 -0.029 —-0.462 0. 004 15 0.919 -0.332 0.094 0.049 -0.032
4 -0.002 -0.140 0.730 -0.133 0.581 16 0.957 -0.099 0.056 -0.060 0.045
5 0.137 0.759 0.488 0.238 0.006 17 0.940 -0.218 0.074 0.180 -0.065
6 0.501 0.752 0.336 -0.215 0.015 18 0.966 -0.029 0.066 0.038 -0.113
7 -0.256 0.017 0.946 -0.036 -0.093 19 0.978 -0.181 0.068 0.009 0.028
8 0.312 0.687 -0.331 0.484 -0.064 20 0.855 0.037 0.172 0.091 0.309
9 0. 664 0.433 -0.442 0.013 0.031 21 0.947 -0.171 -0.025 0.182 0.000
10 0.433 0.618 -0.341 -0.175 0.437 22 0.914 -0.343 0.073 0.150 -0.075
11 0.147 0. 606 -0.358 -0.135 -0.276 23 0.592 0.532 0.203 -0.520 0.104
12 -0.360 0.331 0.444 0.656 0.104 24 0.933 -0.281 0.102 0.148 -0.035

B4 Ems5 PCARS

Fig.4 PCA of principal component

B 5 &%l PLS-DA VIP
Fig.5 PLS-DA VIP of chroamatographic peak

HERG FI AL AE o T H R SL R 57 R XUH, l E A2 8 mm
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K SPSS 24. 0 #E47 Gt 70 # , 4 18] BO4iE e R

t K g, LA P <0.05 RanERARITFE X 4R

T, SRR AL L, 12 HEES TRE A R ) B R
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T A = (R 20 HL i K - 25 24 20 - B M ik ) /
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3.2.1 RORBKE SN DAFMIKE RSB 5
it i 9 0 YR 800 U e K ) 0 ) R38BT
F, 7 75 HPLC 45 S0 1813 24 4> A7 I 1 I T
B, o3 B p WO, 5, 4% SCHR [ 17-18 ] 1y J7 ¥4 F 2P
DRIEAT RGP A5 OCHK B2 WL 3% 6, & > S i
JI AR AL 7= 0 5 PR ARE A — & 1 R Bk 1
(RIKFE >0.637) , LW B 2R E & 5 B2 LY M I R
Y 22 21 53 JL TR R H AR T 2R o AR S IR P 1Y
RN T 2 0 R A% B3 R BT 28 A BT R 69 /N I
HN5>6>4>23>12>7>2>3>20>18>19 >
10>1>11>21>24>17>9>16>8 >15 >22 >
13 >14, Hr s f1 6 5 WX 5T R A oT ik i K, —
HHREREL >0.9,
3.2.2 e/ A BIHS BT LI HPLC $5 80/ %
24 A JA U W T ARVE S A R B R R IR R0
A Ak R R T SN BUCH P K 4 T RAE S
R 5, 1) ] SIMCA 13,0 5 3E 47 i 45 /)y — 3Fe 7]
VA AT 3 O G 1 23 B, Il U9 3R E0Fn VIP 78 4%
R 6A 5K 6B, 45 RKY, LKA
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Table 5 Anti-inflammatory effect of Speranskiae Tuberculatae Herba
. &= Ji Bk il R o biilh=:s i ke M
21 51 _ 28 51 )
/g-kg /mg /% /g kg /mg /%
R - 12.54 +2.30 - S8 9 9.39 +3.92" 25.15
] =] DT Ak 0.60 6.37 +2.10% 49.21 S9 9 8.36 +3.44% 33.32
S1 9 9.86 +3.15" 21.42 S10 9 7.99 +2.47% 36.30
S3 9 9.16 £3.73" 26.94 SI1 9 9.34 £3.37" 25.51
sS4 9 9.29 +2.08" 25.96 S12 9 9.09 +2.63% 27.52
S6 9 8.54 +3.39% 31.93 S13 9 9.76 +2.02" 22.21
S7 9 9.49 +3.47" 24.37 S14 9 9.23 £2.02" 26.37
SRR ) P <0.05,” 4% P <0.01,
*6 HBESHAGUWEEE A
Table 6 Correlation between common peak and anti-inflammatory
efficacy
No. P93 No. KB
1 0.810 13 0.667 #
= -
2 0.863 14 0.637 ®
3 0. 860 15 0.697
4 0.882 16 0.734
5 0.908 17 0.753
B
6 0.902 18 0.825
2.5
7 0.864 19 0.817
2.0
8 0.705 20 0.845 151
9 0.740 21 0.767 = 10
[%
10 0.816 22 0.671 505
11 0.789 23 0.878 0
12 0.876 24 0.759 0.5
ol ¢ ¢ ¥
DISISEESRS aRaiSie= gl siahaialpojeoiia oS
AHXT & s G, BT AE P3G o 5 3R 19 10 A4S0 5 41 s
K =7 Mo SR L B J 2 e
RAE & U AH 7S 4% 52 d ZE VR AR A (VIP ., N
FRZ0EX, ” VIR g6 spesnammmmmmnzsa s vie s )
< N =N AR B it X FH 7
KAl IR B 7 B of PR A B A R AR B2, VIP ELBR (> Fig. 6 Partial regression coefficient ( A) and VIP value (B) of

1), 72 % [R5 45 10 A B i s L 3,21,
20,8,4,23,1,5,10 1 6 S ks VIP (£ > 1,
B K LA 3 0 it /N BT A 1 TR i e B 3 o 25
A LR RS B R BR80T
RAVEF B PLSR 73t 455 ,4,1,5,10 f1 6 S50 5
PO 1 M S B R A TE A G o 0 G 16 JBE 40
5 e /N Z e A 43 B 4 SR AR — 3,
4 #Wtig

A% S 6 Xt A 3 i I TR B B AR AT T AR
DUBRE BORCR fre i R BT IR TS S B R Rk
Fa bR, 04 BUA R AR BT R A R TR AL B
L 5 B BT 95 O ) 20 TR TR (85 % ) Tl 7 4 B

common ualue and anti-inflammatory efficacy

120 min, 20 {59 70 S 48 S0 1 B i # rp, 0
GG S AT T % 58, R LL 0. 2% R 5
i s A R I 340 nm, AR R 30 °C, i
0.8 mL-min "y S5 I, 4% €0 335 e 4 B AR 4, 0
2 S TS R

LI LR 15 A [F] R IR BROE 1 5245 B 45
BTG Y 24 A AT I 1t e T AR i 80 1 3 AR 1B BE
SEOR R M 4 R B T o A A5 AR L 12
MAFHR B R IE R B EIR G . WEIRE
B R b 3B ROR T KRR T 20 L I, A
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WF5E SR FH = F 2R B0/ BUEE i ik A5S80S 37 A0 0 R 1
Ve, 2 WKW Ve £ T 2B R 9 g- kg AN
Y255, 25 AR AN W) SR R BS BR 0% B B 24 6 X /N
BB ek ik 2 A 4o ) 4 L5 B AN TR

ARWFFEHESE T 15 B BR5 1 5 245 b1 45 50 R 3%
PRI 24 SRS RAL 5 i 25 5 09 2 AT 06, AH DL BR
T OS2 F S5, ¥HE 0.907 L b, R A R IR 2 Bk i
R A AR E . AT HCA 3BT K R 5 2R
Jeh 4 e oy RAFAE T M zE SO L, BH 7 RS B
VBN 2R 5 5 B A 48 b, I 25 B 45 162 Ly
SRR R, @ik PLS-DA 4y, KB 5,6 F1 7
SRR 3 A2 SRR LAY, TR A AR 2R
YLiE) 25 5 I AL 5,6 A1 T XF 24 b4 o 4 il e
FHXT AR

TR G JCHR B o BT 245 R R B 8 SO 24 A3k
W T AR 2R 1) Ak 27 43 5 B R T M 2 T 1 DG I B R T
0.637, BB IR B B H R PR ARBEZ U 5 240
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