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Chromatographic fingerprints and antioxidant activity of Ventilago leiocarpa
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Abstract: Objective Based on chemical pattern recognition, the HPLC fingerprints and multi-component content determination of
Ventilago leiocarpa was established to provide basis for further development and utilization. Methods The HPLC fingerprints of
15 batches of V. leiocarpa were established to determine the common peaks. Four chemical components were identified and the
content of the samples were determined by comparison with the reference materials. Cluster analysis principal component analysis
were carried out by SPSS 19.0 and SIMCA 14.1 software. The antioxidant activity was determined by DPPH method, and
spectrum-effect relationship was established by gray correlation analysis. Results Eight chromatographic peaks were selected as
the common peaks of the fingerprint, 15 bathes of V. leiocarpa could be divided into three categories by cluster analysis, and the
results of principal component analysis and cluster analysis were basically the same; By principal component analysis, the
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cumulative variance contribution rate of the three principal component factors was 80.505%. The content
emodin-8-O-B-D-glucopyranoside, emodin, chrysophanol and physcion were 0.06—2.08 mg/g, 3.57—17.03 mg/g, 0.04-1.53 mg/g,
0.10—1.59 mg/g. 15 batches of samples all showed antionxidant activities. The correlation between HPLC fingerprint and the
antioxidant activity was from 0.8259 to 0.6351.The contribution of chemical compositions represented by each characteristic peak to
the antioxidant activity was in the order of peak 8>peak 3>peak 1>peak 2>peak 4>peak 5>peak 7>peak 6. Conclusion The
antioxidant activity of V. leiocarpa may be the combined effect of a variety of chemical constituents. The establishment of HPLC
fingerprint of V. leiocarpa. and the application of chemical pattern recognition can provide scientific basis for quality control of V.
leiocarpa.

Key words: Ventilago leiocarpa Benth.; fingerprint; emodin-8-O-B-D-glucopyranoside; emodin; chrysophanol; physcion; anti-oxidant

activity; chemical pattern recognition; gray correlation analysis
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Table 1 Information table of 15 batches of Ventilago leiocarpa
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S1 XKEH eSS 2016-06 S9 XH PR T 2018-04
S2 KA THEF 2016-06 510 KA AR 2018-06
S3 WWE) ThrE T 2016-11 S11 TWE ) TE B 2018-08
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Table 2 Relative retention time of common peaks of 15 batches of V. leiocarpa
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S1 S2 S3 S4 S5 S6 S7

S8

RSD/%

S9 S10 S11 S12 S13 S14  S15

o N o OB W NP

0.19160.18900.18910.18930.18940.18940.18920.18930.18930.18970.18950.18920.18920.189 30.189 1
0.468 70.467 4 0.467 30.467 4 0.467 50.467 40.467 20.467 20.467 1 0.467 7 0.467 50.467 30.467 20.467 4 0.467 6
0.57300.57730.57780.577 6 0.57750.577 6 0.577 6 0.577 10.572 4 0.576 7 0.572 9 0.572 7 0.576 50.576 7 0.572 8
0.636 50.646 6 0.646 2 0.646 4 0.646 50.646 5 0.646 6 0.646 7 0.646 6 0.646 5 0.646 8 0.646 2 0.645 9 0.646 1 0.6459
1.000 0 1.000 01.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000
1.09001.09051.09061.09081.09081.09091.09111.09131.09111.09091.09111.09131.09131.09131.0911
1.1194111971.11971.11971.11971.11981.11971.11991.11981.1196 1.1198 1.11981.11971.1199 1.1197
1.16361.16361.16341.16321.16321.16311.16301.16301.16291.16251.16281.16261.16261.162 61.162 5

0.33
0.08
0.39
0.40
0.00
0.03
0.01
0.03
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Table 3 Relative peak area of common peaks of 15 batches of V. leiocarpa
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0.36220.17250.180 4 0.338 30.309 2 0.283 20.090 90.214 30.204 30.247 7 0.172 30.04990.03500.45520.2156 52.24
0.216 7 0.04540.045 7 0.316 7 0.367 6 0.039 1 0.041 8 0.952 0 0.024 2 0.441 9 0.045 6 0.015 6 0.122 1 0.356 4 0.053 6 123.64
0.03820.011 50.032 8 0.023 5 0.008 2 0.007 9 0.006 7 0.068 50.009 6 0.096 7 0.014 0 0.239 3 0.035 9 0.310 8 0.004 5 151.60
0.02910.018 10.022 6 0.030 5 0.029 9 0.006 3 0.007 2 0.006 9 0.006 10.033 7 0.006 4 0.117 8 0.014 70.058 7 0.004 1 112.78
1.000 01.000 01.000 0 1.000 0 1.000 01.000 0 1.000 0 1.000 01.000 0 1.000 0 1.000 0 1.000 01.000 01.00001.0000
0.09370.016 80.019 9 0.027 0 0.016 2 0.066 6 0.024 6 0.008 6 0.047 1 0.087 7 0.039 8 0.020 2 0.013 00.026 80.104 1 78.08
0.07230.01300.016 40.021 8 0.013 6 0.057 6 0.017 5 0.006 6 0.037 50.053 00.034 7 0.014 50.01520.02200.093 1 78.14

0.00
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Table 4 Determination of four components of 15 batches
of V. leiocarpa (n=2)

. FiEa¥i(mg g7
KIEE-8-O-p-D-MIE A FETT KR KEB K LTk

S1 0.58 555 0.59 0.14

S2 0.16 6.33 0.12 0.21

S3 0.15 6.69 0.15 0.23

S4 0.83 546  0.17 0.18

S5 0.85 487  0.09 0.11

S6 0.12 6.28 047 0.36

S7 0.08 414 011 0.17

S8 2.08 457  0.04 0.40

S9 0.06 485 0.26 0.25

S10 0.75 357 035 0.10

S11 0.37 17.03 0.76 0.33

S12 0.06 826 0.19 0.51

S13 0.63 10.73  0.16 1.59

S14 0.82 478 015 0.20

S15 0.33 1259 153 0.18
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Fig. 4 Dendrogram of cluster analysis of 15 baches of V.
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Table 5 Eigenvalue and variance contribution rate of

three main component factors

TR T FHEE T E TR % R ZE DT %

1 3.290 41.124 41.124
2 1.959 24.494 65.618
3 1.191 14.887 80.505
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Table 6 Antioxidant activities of 15 batches of samples

985 ICso/(mg-mL™) Y5 ICso/(mg ML)
S1 2.529 S9 5.031
S2 4.691 S10 8.408
S3 4.072 S11 4.045
S4 6.355 S12 5.459
S5 6.162 S13 1.887
S6 3.486 S14 4,192
S7 12.404 S15 2.501
S8 4,722
Ve THAE N7 5

2.8.2 LN FEFHIRERRBITE TE t=k B (k
RS, BEFRFIHE N {Xo(K)} s TRFHE N {Xi(K)}
FF 85 F 8048 06 22 7 51 Aci(K)=Xo(K) —
Xi(k)A<i<m). iH5EAE =k HEFESFF5§)
KIEREL (K)o

7(K)=[minmin|Yo(k) — Yi(k)] + pmaxmax|Yo(k) — Yi(k)[)/
[1Yo(k) —Yi(k)| +pmaxmax|Yo(k) — Yi(k)[]

Yo(K) 4 A% S [F) 4tk 2 B S8 A vt 1 1 24 2 dE
s Yi(k) AN R R AZ AR AR I T AR U — A B
kK RUES ;s p RTHRRE 1ERIE B 555 K 4ax) 2240
ERRE, SRR B EEZER, pe (0,
1), ARsz¥ed p B 0.55 [Yo(K)—Yi(K) AN EEF S5 T
FE B 4656 2548 minmin|Yo(K)— Yi(K) |4 % 2218 ) B
ME, A2 NAming  maxmax|Yo(k) — Yi(k)| v 46 5 E
P RAE, ad HAmax.
283 KIEE (D PHE r S B EFSIL
FIRRMIE, BT IS FPAI A2 ¢ 1
Poff, HHRE “2.8.17 TiFl “2.8.2” Wi, ik 1~8 1)
n AN 0.689 4. 0.679 1. 0.698 8. 0.670 8. 0.668 4.
0.635 1. 0.640 4. 0.825 9. FIAN[AIRLIKIAZ AN SCIE
SHPUEEAAER OB S EdE nr s, e e
Z5ROTHR EHOR B INRHIE IR ORI 8> 1 3> 1>
g 2> 4> 5> 7> 6, FFRAD AT 20 5.
6. 8 SUEHHATIRIN, KUK Z-8-O-B-D-HLHR i %)
NN N1 NN
3 g

FAZR HPLC faa IRk LU 4 Bl o (i il
IFE, it HPLC-PDA 7£ 210~400 nm HE{T4xi%
BEA, 5575 E0EL 285 nm A A SZIG ARG
K IR K B, 95% 2% 60% 20, FHE,
60% FHBESE AN [RIVA TR BUSCR K FEE-/K . ZE-7K
FRRE-TE IR . LG - BV S I sl AR R 23 B 2
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R, R ECNRIGET, CIE-0.1%BER K7
WO AHI i B e %, B ko

HiZRIeatEitry, FEi S14 Fik 80 /Majkis,
FEfh ST R 25 Mg, A 2 itk &A 60~70 4
g, 14 2 ftREE S 50~60 Mk, 4 3 ke
A e 40~50 MR, A 6 RS 30~40 4
g, BRARHAE RO 2 . BARR AT
FERE TG TR R G5, HTHXZERT
R PR A e T, 2. hE
T R EoR, 15 M AE U N 33, S1~S10.
S14 Fh—3, S12. S13 FEN—2%, S11. S15 NHAk
—2. TR S O A, HENITRE
T fil. RBSER A, BTRANEED. B
REAR, BAEFRICARE—PTT. PCA s
R, 15 fit HPLC FREUEREILA SR T 3 Nk
55, BRS13 46, HERIDMERBA—E, 2 Pt
THFAHEEMIE RS E K35 3 -8-O-B-D- MRy i 2 i
T OKHER KE . KB 4 a0 M E =,
SERRINASFHR 1 AR ZE S, NN )=
HhERAZ IR BRI T RO

BRI LT N TR TSR 5 . A
1B IAREF R, BRI ARG 2 E
DAL, AT DAY CRE AT RS e s,
FESEPIRE RS CBEFTEUIN RIS A T R 2B T 5,
PR A A B RSP T AL RE ), HoATHR R yskdz
AU 00 Hréa b RE e SR WU 5 5
AR RAPIRAS PN I E B R R . AW AR KK
I 23 BT 7 1 T R A 24 R A R Y 5 AN [t ok
(AL R 2 MBS BRI MR AR AT DGR, Ui B
FARLARPUEAAE R A i SR E R R,
TR A o K 3% 2K -8-O-B-D- R e 2 i . Ko
. OREM . KIEEHE 4 M7 TR, B4
—LER A AR AR . FUTE SRR RS RV E T, dnfTiie
TERIE A it — 5t

ARSI AR ST R HPLC FR4UR e f LAk
b R AR R A E N B TR S
e ENE, ARERZERERERSRARIE:
FHEPUANIENE, @ K B OCERE o M gl v Htk
MR FR, NFHE— DI R R KT
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