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Quality evaluation of Acanthopanax senticosus based on HPLC fingerprint and
multi-component content determination

SONG Juan, ZHANG Jingyu, LYU Chongning, LU Jincai
School of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang 110016, China

Abstract: Objective To establish the HPLC fingerprint of Acanthopanax senticosus and determination method of seven major constituents such
as protocatechuic acid, coniferin, syringin, chlorogenic acid, eleutheroside BI1, eleutheroside E, and syringaresinol. Methods  The
chromatography was performed on the Diamonsil 5 um Cis (2) chromatographic column (4.6 mm X 250 mm, 5 um) with acetonitrile-0.1%
phosphoric acid aqueous solution as the mobile phase and gradient elution; the detection wavelength was 210 nm, the column temperature was
30 °C, the flow rate was 0.8 mL/min, and the injection volume was 10 pL. The “Chinese Chromatographic Fingerprint Similarity Evaluation
System” (2012 Edition) was used to establish the HPLC fingerprint of A. senticosus, and the contents of the seven components were simultaneously
determine. A combination of principal component analysis (PCA), orthogonal partial least squares discriminant analysis (OPLS-DA) and Pearson’s
correlation analysis was used to evaluate the quality of A. senticosus. Results HPLC fingerprint of 4. senticosus was established, and a taotal of
18 common chromatographic peaks were identified. Protocatechuic acid, coniferin, syringin, chlorogenic acid, eleutheroside B1, eleutheroside E,
and syringaresinol showed good linearity with 7? greater than or equal to 0.999 1, and the average recoveries of these were 92.51%, 97.63%,
95.11%, 101.08%, 105.29%, 98.92%, and 94.89%, respectively. Two principal components were extracted by the PCA, and the cumulative percentage
of variance was 66.920%, which indicated that these two principal components could contain most of the information of the original data; the OPLS-
DA screened out the two differential components (syringin and eleutheroside B1) in the samples of A. senticosus. Pearson’s correlation analysis showed
that syringin, chlorogenic acid and eleutheroside B1 had the strongest correlation with other chemical components. Conclusion The established
HPLC fingerprint and multi-component content determination method of 4. senticosus are simple, accurate and reproducible, which can be used for
the quality evaluation of A. senticosus and provide the basis for its quality control.
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AR S ARAFD.
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N (taakai, WRE TR THMEARA
A, B (Ealal, KA RN RS GRA R A
"D, HEE (rtiral, LR S EAR FHMEHE IR 2
A1), KONEEMEIEAE K. BLEER (it 110809-
201906, HHE A RAEM TR KT HFH Gt
5 111574-201605, H E & 2 mte it sike); 2k
JRRR (LS PU0100-0025, R 2 MRk I 47
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A. senticosus (Rupr. et Maxim.) Harms.

x1 HEREMIAER

Table 1 Information on commercially available A. senticosus decoction pieces

s = FEHb s it i
AS1 190301 FHMR AS17 C201103601 Ak
AS2 2008001 AR AS18 201107 AR
AS3 2006001 R AS19 267210101 AR
AS4 190802 FHMR AS20 202108151 Ak
AS5 171101 FHMR AS21 171001 Ak
AS6 20171201 R AS22 1911011227 T
AS7 191218 FHMR AS23 1705021227 LT
AS8 210301CP0345 FHMR AS24 2004011227 LT
AS9 180501 AR AS25 200801 I
AS10 210210 FHMR AS26 160318 I
AS11 2005001 FHAK AS27 21090704 BRI
AS12 2201002 FHAK AS28 210501 B[
AS13 210401 R AS29 200801 Ak
AS14 1910001 FHAK AS30 20211101 B[
AS15 21011414 FHAK AS31 190314 G
AS16 19111801 R AS32 200701 W
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2 HESHR

2.1 HRIFE HPLC 355 ELEH5

2.1.1 R ik (Diamonsil 5 um Cig (2),
250 mmX 4.6 mm, 5pum); FAIFHANLNE (B) -0.1%
WEER /K (A BRFEVENL (0~1min, 7%~8%B; 1~
10 min, 8%~10% B; 10~23 min, 10%~15% B;
23~53 min, 15%~30%B; 53~63 min, 30%~45%
B; 63~73min, 45%B) fillJ 210 nm; HFE=
10 uL; #iE 30 C; AFRE 0.8 mL/min.

2.1.2 NSRRI BUR LR AR
LTHY. SRR BTN B, BTN HE B T
W NEM-4'-O-B-D-ME W H 2 HE L T & W IR X 1
anIE e, NN 50% FE BRI AR, 43 mIEC I RS R ) LR R
2 ug/mL. FAFAEF 8 pg/mL. KT & H 40 ug/mL. £¢
JRER 100 pg/mL B FONEF B1 20 pg/mL. $) FohntF
E 30 pg/mL. T &M NEE-4"-0O-B-D-IL R # 2 HE 1 3
ug/mL. T &M AR 2 ug/mL MW, 1L 0.22um F
BLEERE, RIfH.

2.1.3 AR PIHIS BOIF IR L) 1 g, K
whE, BHEHEEEY, BEMA 50%HE 25
mL, %2, FREiE, AL ()% 250W, 4
% 50 kHz) 30 min, J{#%, FHGERE, FHRIUA
FANERCR TR, BBA, JE, EEEd 0.22
um AHLIEMRE, RI1E.

2.1.4 FEEERE R —H R (s
AS30) 1, FE “2.1.37 TR 7T A
VR4, H8 “2.1.17 TR B St
FE 6 VR, 53 H A0 T DG AR 6T 4 B BT 1) R 6o e YT A
SERR W MXT IR B BT ] ) RSD /T 0.08%, FHXS
W TRIAR () RSD /N T 2.98%.

2.1.5 EEMHRLE  BER—HOE NG MR G
5 AS30), IR “2.1.37 TR AikPAT i A A
VT 6, FEIE “2.1.17 TR il i RE AT,
THEL S LA VARG R B BT (B FOAEOT TR AR, 45 53R
B &3 kg AR ORI R ) RSD ¥/ T
0.12%, HMIXTIETHIFR RSD %/NT 3.19%, Z5HE %
BZ Tk R M R AT

2.1.6 FEMREE BRI —HUR AN MR (U
5 AS30) 7, $EIE “2.1.37 TN KO IER TR
SRVETR 4, FEIE “2.1.17 TR B gk )
T 0. 3. 6. 9. 12h R AT, THE &G IEAEXT
TR B B A RIAR T U T AR, &5 SRR, AEXCR B B ]
RSD /)T 0.09%, AHXTUETIFR) RSD /N T 2.85%,

SE PRI IZAGK AR 12 h WIIRREE R IT.
2.1.7 BTN HPLC $540&| 3 1t ST

(1) AU KNS RRIERRRE: BTz il f
B HPLC fRaridit, e 18 MEFE (WS
R T &), HPLC i 1 s, il
T8Nk, ARIRFELEER. M. KT E
. SRR BT Bl BT B T &g
13 -4'-O-B-D- M Mty 58] 2 B A0 T A IR, %) E
PR 2 s

LRI

9
| 1
236 s | |l

i)
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1 RFE N HPLC &iLE

Fig.1 HPLC fingerprint of A. senticosus
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4-JF)LAKER, o-FaME, 7T-HTEE (S), S-LREIE, 9-MITUINE
Bl, 13-MIFINE E, 16-T & W AGEY-4-O-B-D-ML A 258, 18-
TERIES .

4-protocatechuic acid, 6-coniferin, 7-syringin (S), 8-chlorogenic acid,
9-eleutheroside B1, 13-eleutheroside E, 16-syringaresinol-4'-O-f-D-

glucopyranoside, 18-syringaresinol.

B2 RAXREEIEE

Fig.2 Chromatogram of mixed control substance

(2) HPLC $54CEIIE A E L. B 32 #itmi & fu
IR, %l “2.1.37 TR J7 kAT ol s i )
fil %, %I “2.0.07 WUR Pk s R o i, K
FrfS il Bedi o SN (rp [ 0 45 S0 R B AR AL
P RS (2012 WO #EATAER 34T LL AS30 /EN
ZIREE, 22 SIETHBLE, AR S E
W, SER LK 35 XFFLUCALSS BT AL TR
SERRI: 32 HETT A FUIAE AR AL S B
0.945~0.999, ¥ KT 0.945, iHH &R T
I b 18] B B B — 8, &R i a B
PRI ER, AT R BN R R, LR
BT ALKTE, AHLREZE R 2.
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Fig.3 Fingerprint of commercially available A. senticosus

*2 WERIMBCERE
Table 2 Similarity value of commercially available A.
senticosus
Gis  MUE | S MRUZ | iS5 MUE
AS1 0.985 AS12 0.974 AS23 0.987
AS2 0.993 AS13 0.983 AS24 0.985
AS3 0.977 AS14 0.973 AS25 0.976
AS4 0.976 AS15 0.982 AS26 0.990
AS5 0.977 AS16 0.985 AS27 0.962
AS6 0.991 AS17 0.945 AS28 0.987
AS7 0.999 AS18 0.969 AS29 0.993
AS8 0.979 AS19 0.988 AS30 0.984
AS9 0.957 AS20 0.990 AS31 0.951
AS10 0.990 AS21 0.964 AS32 0.992
AS11 0.981 AS22 0.995

2.1.8 RAUEKIESI R ABTTUN 32 HEHT R
TR BEAT T FR S 7 AT, 32 HERE AR SURI 1
FHAEZSSRIATE 0.945 DAL, Ui B4R 2o a]
FEZE BB A5G 2R SRS 1w 7T
FOR, AT RO R Y, iR R
Bk, RSN SXF IR AT EL, RN T 8 Fhsr, o
RAEILRER . Fafatr . BT &H . SR, R

I Bl RITOINE E T AW AEE-4'-0-B-D-ML i 76
TR T A& AR -

2.2 RAEMHPLC ZRO/SENE

221 OREFA R H S [F “2.1.17 “2.1.27
1 “2.13” TR,

222 ZMERFRFZER WFEILFER. mmi. %
THEE. SER. fAEINE Bl BAMET E. T
B R 6 FE S &, I 50% FFEE 43 91 i 1) e 7
JRJLZEER 111 pg/mL FAAH 104 pg/mL. KT &
197 pg/mL. ZEEFER 498 pg/mL. # FLNF Bl
106 pg/mL. | FLINH E 150 pg/mL. T &AW AEE)
115 pg/mL W, ERRTIR SRR, & . 530
R 2 A X R S &, Al 6 NS E R
R T IR AR, HE R 2,107 T B e gk
PERERES AT, DAHERE R EIR B N AL AR (XD, 1§
AN AR (YD, ZxfilbrE i 2, SRR,
WK 3 iR

223 REEERE WEHR IR R (&S
AS30) 14, FE “2.1.37 TN 7T
WEIREIH 4%, 1R “2.1.17 TR i i 4 h i gkt
FE 6 K, THESFFNGAIEIEHA RSD {H, 45H%
B, JRJLARRR. MAdat . £THE. SEKR. Bh
B BRI AN B T & IE M i A i) RSD 43
AT 2.89%40.68%- 0.27%- 0.27%-2.79%- 0.32%-
0.28%, Tt AN AR IAE % FE R If o

224 BEEMHRLE  BURE — o A 25 Mk oK
(AS30), #ZHR “2.1.3” Tl F ik~ PAT Hil &AL
W6, M “2.1.17 OUN kg, it
LSRRI RS O 5> $ RSD i, 45 3RE M, L
RIR. MMt KT HE. SRR, RTNEF B1.
FITOINE Ev T &M AEN BT &2 RSD 434/
F 2.26%+ 3.11%- 3.38%- 2.97%- 3.70%- 2.92%-
2.80%, FIZITIEMEZER L.

*3 &MEVFHIE

Table 3 Linear regression equation

L5 %y =1 )= 77 7 P LRI/ (ug-mL ™)
JE LR Y=71628 X-21 328 0.999 1 1.11~22.20
/N iEhes Y=29 153 X+7756.7 0.999 6 2.08~20.80
KTHH Y=42 289 X-49 054 0.999 1 9.85~197.00
RJR IR Y=223 277 X-176 982 0.999 3 49.80~498.00
B NE Bl Y=41 463 X-23 833 0.999 3 5.30~106.00
I HINE E Y=52 041 X-39 215 0.999 2 15.00~150.00
T &R G Y=119371 X+2673.4 0.999 9 0.46~9.20
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225 FROEMEIRLE R —HOR FUn 2o R
(AS30) —4F, #H8 “2.1.37 TR )5 AT A 5
WIREIHIA%, 1% “2.1.17 TR Eis &0 5T
0. 3. 6. 9. 12hiEFE T, THE &l p i
URSD fH, 25K, FILRR. Mt £THF
. GRER. BT Bl B FAF B T &ME
My (R THI A RSD 40 5/N T 2.59% 0.60%- 0.27%-
0.25%- 2.77%- 0.32%-. 0.29%.

2.2.6  IIFEFEISCRRES A RRE S E i [ — 4t
U (AS30) RITFLIIFES: 0.5 g, 23 HIRS 3 hn N &5t
B, 3ZIR “2.1.37 TR 7 VAT ) A

W61y, TEIE “2.1.17 TR R A EERE T,
THEARRE LR . M. BTHH. SR,
FIFLIIEF B1. RIFINE B T 74 B 1250 e [a)
RSN 92.51% 97.63%- 95.11%. 101.08%.
105.29%. 98.92%. 94.89%, RSD 434N 2.69%-
3.44%. 2.42%. 2.24%-. 1.32%-. 2.71%. 2.99%, %
BHAZ 5 VR TR S R UT o

2.2.7  FESRIIE BX 32 #tATEsRI TR, %R
“2.1.37 TUR 77 AT Bl S R &, R
“2.0.1 7T R SR A ERE AT U SRR R 7
B, SR IE 4.

x4 RHUTERAMKF SRS SENELS

Table 4 Multi-component content determination of 32 batches of commercially available A. senticosus decoction pieces

JRES B/ (ug g )

%%

5 L5 Wit BTN FER i FL N3 Bl HF N E T ER G
AS1 81.03 170.63 72891 2 898.11 889.22 647.95 64.64
AS2 60.61 156.86 812.51 3200.63 697.56 723.30 47.96
AS3 62.94 100.52 730.37 2 355.08 704.81 573.72 65.91
AS4 69.34 100.68 405.04 3 870.73 301.64 910.08 40.63
AS5 159.20 157.27 625.64 2 458.34 693.59 741.87 64.14
AS6 73.39 137.03 543.25 3593.86 552.75 650.12 90.26
AS7 64.94 157.67 758.82 3 831.08 674.70 779.93 51.70
AS8 91.35 148.94 724.83 2 629.92 728.66 711.91 104.09
AS9 73.68 202.45 601.44 6 236.48 500.13 698.64 51.78
AS10 56.68 279.62 1011.47 5771.10 899.55 918.03 25.21
AS11 117.23 252.73 1187.11 3435.53 955.72 768.92 62.89
AS12 85.03 168.91 614.70 2 676.75 495.67 786.53 48.56
AS13 93.16 217.85 976.84 3153.93 996.17 744.64 64.69
AS14 79.31 217.75 1136.18 2776.82 772.13 754.86 64.71
AS15 89.64 145.32 826.58 2 487.52 988.67 659.57 65.14
AS16 109.33 173.06 947.57 2 945.00 854.80 693.48 69.44
AS17 59.84 208.30 368.00 5281.40 341.36 545.15 44.36
AS18 113.71 322.33 1200.63 3 825.81 1456.27 765.55 35.95
AS19 34.10 175.06 476.49 3 676.05 427.47 582.57 34.65
AS20 66.59 184.29 840.35 2908.91 816.03 691.31 67.69
AS21 53.04 54.73 269.05 4724.46 217.88 959.45 56.52
AS22 54.42 149.29 889.60 3330.78 720.41 750.71 45.86
AS23 63.03 126.40 643.79 4 603.97 493 .99 776.13 18.07
AS24 80.19 215.99 962.90 2 816.64 896.35 773.13 43.99
AS25 34.01 116.55 450.98 4313.46 564.43 657.19 35.98
AS26 107.29 196.17 640.01 2362.32 606.64 594.15 32.33
AS27 83.64 217.88 1134.13 2 820.56 944.67 736.34 52.51
AS28 47.33 160.02 544.40 5023.59 360.46 837.18 27.36
AS29 74.09 183.14 713.68 5 084.30 759.14 915.91 51.25
AS30 73.86 181.02 1051.31 2 817.28 928.26 680.54 79.68
AS31 91.51 144.10 388.86 5514.66 322.06 617.39 51.50
AS32 72.66 163.02 546.22 3910.90 424.00 702.61 59.94
228 SEMELERSN  DIBGEETE:NEE  0.027%~0.120%; ZHEEEHN 0.236%~0.624%; #l|

fi, XFHAR 7 AT T A RENE, EREH 32
FERE S A R S BN E LSRN 0.003%~
0.016%; MHIEA 0.032%~0.005%; E£THHN

I Bl A 0.022%~0.146%; HLiNE E N
0.055%~0.096%; T &M AN 0.002%~0.010%;
FH A AN TR G vk B 3 LI AR R A % A R
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(1) ER4 81 (principal component analysis,
PCA) FHIEAZ i e /> — 33 #1153 73t Corthogonal
partial least squares-discriminant analysis , PLSA-
DA): {E#EAT PCA Z |, fiIH] IBM SPSS Statistics
26 BRAFRE 32 ST R TUIN R 7 Mg R £
W T AREEAT KMO AR FIRAAG S, 53] KMO J&
A 0.574, P A 1.1506X 10713, HEAR KMO {EAH
SN, (HRFMERT 0.5, tbst PE/NT 0.05, 42
7N A AFEAT PCA 43 #7, iR SR R A 1A T 250408 40
Br, 1SRRG K07 Z otk Ee ], WAk 5. DURFE

x5 EHSED-

18 K 5 22 Bt oimk R AE i 35N B e A
W, A 2 ANFERPRHEE KT 1, By E R
TUREE N 66.920%, MFEAE (& 4) mlHl, Frigi
IERA 1T 2 AN TR RERECR, WiE &+
AT RN AN, BT 2 AN R E—E R
JE B AT DL SRR R IO i . X RTiEsRm 2 A
FER AT M RSt SRR 5.
SIMCA 14.1 #AEXT 32 HEFESL A 7 Fhosi o 1 i
THIFAHEAT R A W 4 B, Birf$ PCA 1) Biplot &
(E 5); A B 3E1T OPLS-DA, 1[4 VIP {H,
iR WK 6.

ZaBORAF

Table 5 Principal component score, composite score and ranking

e K155 Cekew ) & i e K155 SZE/™ LT
F1 F2 F HF F1 F2 F HiF
AS1 0.80 -0.98 0.10 8 AS17 -1.94 0.11 —-0.81 28
AS2 -0.11 -0.05 -0.06 9 AS18 3.85 2.51 2.25 1
AS3 -0.13 -2.14 -0.57 14 AS19 -1.79 -0.13 -0.80 27
AS4 —2.42 0.23 -0.98 16 AS20 0.79 -0.64 0.19 11
AS5 1.26 —1.49 0.18 7 AS21 -3.56 —-0.11 -1.55 32
AS6 -0.55 -1.99 -0.71 15 AS22 -0.13 0.22 0.00 16
AS7 -0.37 0.29 -0.09 10 AS23 -1.84 1.18 -0.51 22
AS8 0.93 -2.33 -0.16 11 AS24 1.36 0.71 0.76 6
AS9 -1.27 1.11 -0.28 13 AS25 -2.22 -0.02 -0.96 30
AS10 0.44 3.88 1.12 2 AS26 0.45 -0.62 0.04 15
ASI11 2.74 0.69 1.34 1 AS27 1.98 0.45 0.96 4
AS12 -0.36 -0.32 -0.23 12 AS28 -2.33 1.59 -0.62 24
AS13 1.92 0.11 0.85 3 AS29 —0.44 1.58 0.19 11
AS14 1.72 0.09 0.76 4 AS30 1.68 -0.94 0.49 8
AS15 1.26 -1.26 0.24 6 AS31 -1.85 -0.47 -0.91 29
AS16 1.61 -0.90 0.47 5 AS32 -1.47 -0.38 -0.72 26
4!
3 1.0
E 2 4 SRR AS10 .
& — 05 . eimmie AR
17 = A G ASE asm y EIEd
:g/ 0 AS4ASI‘]\SI‘) ‘?R%%ASI‘lA%%ﬁ SN B1
0 . = AS21 ASTCAS3 %6/§2§§s%§30 TR
1 2 3 4 5 6 7 = 05 ASE; & Assg
A5 E RE G
= -1.0
4 ERPEAR
-15
Fig. 4 Scree plot of principal components -1.5  -1.0 -05 0 0.5 1.0

HHZ% 5 B 4 A%, 2 A2 Ry B I 4 SN
FERR TS LS BAART, TS B DL T AEME
(1) "L 32 #IAE B 2 25, 28 1395 ASI.

p(corn)[1] t(corr)[1]

B 5 ZEm5 Biplot
Fig.5 Biplot of principal components
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Table 6 Peaeson correlation analysis results

r

WA
) LR BRE BTEE G5m  WENEBL WENHE  TEHED
JR LR 1.000 0.326 0.356" -0.375* 0.439* -0.054 0.305
/N ERER 0.326 1.000 0.698™ 0.051 0.674™ 0.008 -0.165
KTHYE 0.356* 0.698"* 1.000 —0.404" 0.888"" 0.103 0.159
R JRIR -0.375" 0.051 -0.404* 1.000 -0.425* 0.286 -0.460™
N B1 0.439* 0.674"* 0.888"* —-0.425" 1.000 -0.003 0.197
HH N E —0.054 0.008 0.103 0.286 -0.003 1.000 -0.231
TEWNED 0.305 —-0.165 0.159 —0.460™ 0.197 —-0.231 1.000

£ 0.05 2L CRURD, MRMERE; 1L 0.01 i (R, MRMERE.

At 0.05 level (two-tailed), the correlation was significant; ** At level 0.01 (two-tailed), the correlation was significant.
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