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JH 22 18053 %8 T i 42 i I 5 ok Bt A e % 48 1
A B 5, 5 BN RE AR S 1T — 0 22 93k AT LA
— i B FEE B 15 B R AR T O N 2 Gl S A X
S IE A0 5 At B 73 5 i (R NI S 22 b s o O
RSB A . R AR AT A AT 58 7B S 5G| ¢
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Y — I 223 32 P A — I 2 3% 12 CQAMS) 5 A1 12
(ESMD 72 (19 45 21 . % 58 QAMS 119 1 V5 5 B 2
P A BV 25 =0 Bz 25 4 1 Jo 4R R A K
Y o (RIS Syt — 25 BF 58 =0 B W R 2 0 or AR =
B 25 I ERE S %

1 MHERFIE

L1 ##

Waters e2695 UV & R0 AH (015 R 4L (G Wa-
ters A7), Agilent 1260 AR A A% R4 (£ H
Agilent BFH R ), Shimadzu LC-2030 Plus &
ROBAR 3% R G0 (H A By HEA D 5 635 4 : phenome-
nex Cy (4.6 mm X250 mm,5 pl.) & Inertsil ODS-3
Ci (4.6 mm X 250 mm, 5 pl.), Mettler Toledo
XS105DU L F 43041 K- . KQ5200B A 8 7 I 15 Uk 7

(Rl B A A BR A |, 25 B R 2K /L O 78
T EAEYRHARARD.

Xf BE 5 4 B R (4t 5 110753-201817, 4 & >
96. 8%, M A [ £ & 25 fh K 8 B 9T B s HT 4 R TR
(Jit*5 DST190124-015, 46 =98 %) , 5 4k J5 iz Bt
5 DST190226-037, 4l £ =99. 04%0) . F 4t i iR A
(DST190113 - 036, 4fi if = 99.5%), 5 & i iR C
(DST190110-038, 4 JiF =>99. 47 %) , ¥ [ 1 4R 74 fE
FRAEWHEARGRAR . OB HED @k al, okl
BT E L K OB Al

10 ft = 25 M5 B W3R 1,887 P B 2 K2
R T W v S A L B FOI B ) = B Ac-
anthopanax trifoliatus (L. )Merr. B TR .

1 HH=ZMEHERER
Table 1  Sample information of Zhuang medicine Acantho-

panax trifoliatus (L. ) Merr.

B S 7
Sample number Place of origin
S1 JTPEEEAR Guilin, Guangxi
S2 JTPE M Qinzhou, Guangxi
S3 J"Z#3 fH Jieyang, Guangdong
S4 VP #E Fangchenggang, Guangxi
S5 I VU B s Fangchenggang, Guangxi
S6 P I R 11 Leshan, Sichuan
S7 F7P94: % Jinxiu, Guangxi
S8 VLG # M Ganzhou. Jiangxi
S9 T P Yangshuo,Guangxi
S10 J" %3 Shantou, Guangdong
1.2 A&
1.2.1 HPLC % &#45&#

£, 3% 4% : phenomenex C5 (4.6 nm X 250 nm X 5
pm) s FLENAH : 20 (C) — 0. 2 X W FR VA (A L Bh FE Tk
(0 = 6 min,9.5% C;6 — 15 min,13% C;15— 18
min,14% C;18 — 20 min,15% C;20 — 30 min,18%
C;30—45 min,30% C;45—50 min.35% C) ; i ik :
1 mL/min; 8 9 K - 325 nm; # . 30°C 5 ifF A & .
5 pl. PLEREARES T =Bz A 5 KR G ) I8 5
) €3 15 DL 1
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1B IR IR s 2. BRIFIR 3. S 4 )RR Bsd. &R A5, SR C
1. neochlorogenic acid;2. chlorogenic acid;3. isochlorogenic acid B;4. isochlorogenic acid A;5. isochlorogenic acid C
BT IR B G0 A0 = B AR i (b)) HPLC (835 4]

Fig.1 HPLC chromatograms of mixed reference (a) and Acanthopanax trifoliate sample (b)

1.2.2 We 3 M 5 ik 4 ] 4

G3 IR B PR IBOR S R R VSRR R L S SRR B S
SRR AL EERER C X R S L i 50 %0 F
fift o3 ) ) R e B A 1,03, 1,55, 1,16, 1,01, 1. 21
mg/mL % T W o3 I D R WS A, T TR
— s T, 0 50 Vo FH AR R L B R R DR R L AR
R LR R B SEAEER AL SRR C By 5 23 51
4 0.019,0.390, 0. 200, 0. 033, 0. 060 mg/mL &
A% IR S A5
1.2.3 AR SRR G &

R = A2 0.5 ¢, B F 50 mL H3€
HEFEI R RS A 50 % L 30 mL, FREE . #7430
®2 SHBBRERSLMERASRE

Table 2 Linear regression equations of 5 phenolic acids

min, ¥, 50 % 2 kb R U Sk B G g L B
ZEUEW 156 mL, T, H 0% ZBEARE S5 mL, &
ga%‘baﬂli?%ﬁ,ﬂﬂﬁﬂa‘o

2 HRE5SH

2.1 HPLC EEFEMEIL
2.1.1 &mxiZER

Sy ARG 1. 2. 2 5 PR A IR 1,3,
5,8,10,15,20 pL, 4% 1. 2. 1 15 (435 S R SEAE I E 32
SR 5 AN B 1 e TR L DA 0 TR C oy ) 6 7 2 O A
x Cpg) FEAT A 3 Hr . 15 4% 8] 5 Oy F K 26 7 1
(£2),

sy

Component

2R 1] )5 5 A

Linear regression equation

B4k JF R Neochlorogenic acid
24 JF R Chlorogenic acid
5445 B Isochlorogenic acid B
S E R A Isochlorogenic acid A

S8 5 R C Isochlorogenic acid C

y=4.122X10°, — 9. 689 X 10°
y=3.400x10°z, — 1. 248 X 10°
vy =3.850x10°x, +7.597 x 10°
y=4.269%x10°x, —1.008 % 10°

y=3.729x10°z; +2.100 % 10*

< 44t 16 1
Linear range (mg/mlL)
0.999 9 0.019 - 0. 380
0.999 7 0.390—-7.800
0.999 9 0. 033 - 0. 660
0.999 3 0.200 - 4. 000
0.999 7 0.060 - 1. 200

2.1.2 HEERXE
KB W BOR B X B 5 pL 1% 1.2.1
TEAR I SLHERE 6 W, T e 1T AR, TS AS 2 T 4R R

TR VEERIR S 4 JFRR B R &R R IR A N 4R C
W T AR A % B RSD {H 43 9l & 0.05%.,0.07%
0.39%.0.06%.0. 75% , S WX 2545 %5 5 L &F-,
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2.1.3 EFHAMERE

HCIR] — it = e A3 Ry R ORg BRI
1. 2.3 W5 ¥ A7 % 6 0 ik W v, 0 kG %
WS p L ERENRE L 20 B 50 G R R L SRR R L
AR B GRR A KRR C 5 i3 &
it S RSD fH , 45 R A5 205 40 5 R | 4% R | 57 4 i
R B.F&EIR A KSR IR C 5 A3 & &5y
& 1.038, 16.320, 1. 840, 17.360, 5. 519 mg/g.
RSD AN 1.1%.2.4%.2.1%.2.4% .2. 4% , 3%
Wz T i EE R,

2.1.4 #EMEXE

e 2 W I I] — oy = e i W 5 e, 43
THAE 0,2,4,6,8,12 h #E4700 5 L 4> 91354 5 4
JRIR ERR R ek IR R B R R R A K kR C
5 A~ L oy W i BUME, TH 5 RSD (A, 45 R 50 O
0.90%.0.22% .1.20%.0. 39 % .1. 30 % . ¢ B iZ fit ik
AP 12 h N ERE T R AT
2.1.5 AeArwElk EaRK g

IRLIR] —HE T 0 2 o =0 B RE o oK RS AR e 6
0y, B 29 0. 25 g, 53 BIAE 26 JIn A — 7 H2 19 0 4 D 1R
SRR SRR BT SRR IR AL SRR C X
i 4% 10203 71 J7 W A R L A3 I G U
AL PR R 3R, B AR R L R R R L AR R R B
SRR AL SRR C Y 3 Y R 5k
100%,105% . 98% ., 103% . 104 % ; RSD {43 3l N
2.31%.2.24%.,1.90%.1. 07 % .1. 43 % , £ W% 7 %
8 YT AR 1
2.2 HMBREERFHITE

A3 KE B 1. 2. 2 T IR A IR TR 1.3,
5,8,10,15,20 pL M2 , AGRJE IR 3 NS W) (S) , #ic IR
AR DOIE B SER (0 F MR B (b) R4
R A (o) F&IEMm C (d) KM XA IE B T, 45 5 1
* 3,

Fus = filfs = (W, /JAD/(Ws/Ag) = (W, X
AD/We XA, (D
Horfry AL A 4 B R B DU B 43 K 9 S ) 1 e TR
W W 53 R RN 853 Je S i
2.3 HEXMEIEETF(f,s) Hm RS R
2.3.1 RARAZARAMEERAEREEAEN [ 0
EAC)

Ko 1.2, 2 T IR A X IS W 5 pl W
E A H 2 Waters €2695 UV, Agilent 1260 & Shi-
madzu LC-2030 Plus 3 # {4, {{ Ml phenomenex Cyg

(4.6 mm X 250 mm,5 pL) % Inertsil ODS-3 C; (4. 6
mm X 250 mm,5 plL) 2 Ffr 8 3 A X AR X AL IE P Y
S L JF A RSD L 25 RN T 3% (R ), KX

IEEIME R,

R3 HH=ZME—WESTEENE 5 BB ER S HEITK
ERAF fis

Table 3  Relative correction factors f,,s for the determination

of 5 phenolic acids components in Zhuang medicine Acantho-

panax trifoliatus (L. )Merr. by QAMS method

HERE )

Injection volume (pl) - s Tus Tos Tus
1 0.817 0. 862 0. 822 0. 895
3 0. 815 0. 862 0. 823 0. 899
5 0.814 0. 857 0. 823 0. 894
8 0.813 0. 859 0. 823 0. 882
10 0.812 0. 857 0. 823 0. 883
15 0.816 0. 861 0. 823 0. 890
20 0. 830 0.877 0. 823 0. 899

RRkiEl

0. 817 0. 862 0. 823 0. 892
Average value

RSD (%) 0.76 0.79 0.08 0. 80

T4 AEABENBEMEEETUEHENTKRERF fis
(n=23)
Table 4 Relative correction factors f ;s (n = 3) measured under

different chromatographic instruments and columns (n = 3)

{7 AH X B IE
& Cl H hi Relative correction factor
Instrument “hromatographic
column r r ’ ’
Jass b/s /S da/s
Shimadzu phenomenex C;g  0.816 0.862 0.801 0.896

LC-2030 Plus .
Ezm‘l ODS3 0.807 0.851 0.821 0.899

Agilent 1260 phenomenex Cyg 0.814 0.870 0.835 0.925

Inertsil ODS™3 0.813 0.870 0.830 0.932

Cus
Waters e2695 phenomenex Cyq 0.806 0.864 0.800 0.919
uv

IC“IZ”S‘I ODS3 0.809 0.860 0.824 0.922
P91 0.811 0.863 0.819 0.915

Average value

RSD (%) 0.49 0.83 1.78 1.61

2.3.2 RRGEREEB [, 0HH

X LA R AR (25,30, 35°C)H X 4% f,s HISEA
BERIRIR SRR B SRR AL RS C 1
RSD {H# K H 0.76%,0.79%.0.08%.0.80% (F
5) . 7% B FE IR B 3h 6 45 A W ROE R F fL s G
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RN
x5 AEEENENKEERTF f,s B0
Table 5 Effects of different column temperatures on relative

correction factors f; g

FE U
Column temperature Sas Siss Sfos fas
[G(CD)
25 0.812 0. 854 0. 820 0. 896
30 0.814 0. 858 0. 824 0. 895
35 0.812 0. 856 0.823 0. 886
A A 0.813 0. 856 0. 822 0. 892
verage value
RSD (%) 0.76 0.79 0.08 0. 80
2.3.3 RRREA [, Y

X2 AN TR L (0. 6,0. 8,1.0 mL/min) XF 4% £ s
(S, BTaR R S ot B SR SRR IR AL S ak )R
i C ) RSD fH MK K N 0.76%.0.79% . 0.08% .
0. 80 % (K 6) , & W/ [A] it 3 X 4% AH XL IE K+ /s
yTE S A
6 ARGRREXMEMEERTF £, HIEM

Table 6 Effects of volume flow rate on relative correction fac-

tors f /s
i ‘ ‘ ‘ ‘

Current speed fus Fuss fos fas

(mL/min)

0.6 0.812 0. 859 0. 841 0.931

0.8 0.812 0. 860 0. 842 0.921

1.0 0. 799 0. 852 0. 841 0. 898

P91 0. 807 0. 857 0. 841 0.917

Average value

RSD (Y9) 0.76 0.79 0.08 0. 80

2.4 FFN S BILERE AL

AT LT R AS [R]85 A o 2% i €9 0 5
2 N W ) R BB I 18] 22 C A ¢ 60 S A 14 B A )
(ty )TN R BN A t)s Kot RSD HEI /N
F 5%, At,s WEhB/NEKRT,8) LR A, X
A7 U 20 43 €6 335 6 A7 2 A0
2.5 QAMS 5 ESM lIE & Rt %

B 10 ik M By =0 B AR L R IR 1L 2.3 Tk
il 45 RE BV F IR 1L 2. 1 T B R AR E Ll R
R 4L o3 e 18 B, 20 B ESM % 5 QAMS k5
A BEIF X 45 R HEAT LB, AR XT R 22 RE /N T

3N (RO MG FIHHE S REV L, P =0.000 0<<
0.05,2 Fp 5 v& Pr 49 (6 76 & & 1 22 5, th ok i 9
QAMS ¥ T =iz 25 b4 1 22 B iy 1R 2 o 43 I a3
W FoE T AT .

xT TEBEETHEURSWEEBEEM (A1, i%,n=3)
Table 7 Chromatographic peak location for the components to
be tested under different chromatographic columns ( A ¢,/

method,n = 3)

; ENE Y
?r(ligrument ChrOI’{latO’ Sass s Fes Fas
graphic column
Shimadzu phenomenex

L2030 Plus  Cy 3.965 19.153 19.816 20.609

Inertsil ODS3 5 591 19 482 19,218 19. 854

Cis
Agilent 1260 Ehenome“ex 4.088 18.977 19.636 20.406
18
IC“IEHS‘I ODS3 4 479 18.094 18.819 19.474
Waters phenomenex ,
h60s UV o 4.038 19.205 19.900 20.711
I&Z”S‘l ODS3 4 113 18.523 19.270 19.918
PHf
Average val- 4.111 18.739 19.443 20.162
ue
RSD (%) 4.51 2.36 2.13 2.42

®8 FARBEETHFUNSHIBIEERENM (1,5 i&,n=3)
Table 8 Chromatographic peak location for the components to
be tested under different chromatographic columns (¢;,s meth-

od,n =3)

i e ki )
Instrument Chromatographic Sas STos Sfos  Sfus
) column

Shimadzu LC - phenomenex Cg

0.702 2.440 2.489 2.549

2030 Plus )
IC“E“S" ODS3 0.724 2.277 2.328 2.371
Agilent 1260 phenomenex Cy 0,705 2.370 2.418 2.473

Inertsil ODS'3 0.707 2.184 2.232 2.275

Cis
Waters ¢2695 phenomenex Crg  0.694 2. 453 2.506 2.567
uv '

EZ“S‘I ODS3 0.716 2.278 2.330 2.375
S 0.708 2.334 2.384 2.435

Average value

RSD (%) 1.50 4.51 4.45 4.59
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R9 QAMSEE ESM B 10t =Mk 5 HEABHNESE(n=3)
Table 9 Content of 5 phenolic acids in ten batches of Acanthopanax trifoliatus (L. )Merr. by QAMS and ESM (n = 3)

v SER o | RERE D SRR A AR C
Place of Chlorogenic Neochlorogenic acid Isochlorogenic acid B Isochlorogenic acid A Isochlorogenic acid C
origin acid EMS QAMS RE (%) EMS QAMS RE (%) EMS QAMS RE (%) EMS QAMS RE (%)
S1 24.609 0. 756 0.778 0. 029 1. 684 1. 698 0.008 8.157 8. 287 0.016 1.012 1.075 0. 062
S2 8. 811 0. 826 0. 879 0. 064 2.413 2.503 0.037 6. 289 6.534 0.039 3.726 3.903 0. 048
S3 18. 482 0. 801 0. 829 0.035 1.814 1.838 0.013 9. 349 9.599 0.027 3.173 3. 246 0. 023
S4 17. 463 1. 350 1.402 0.038 2.043 2. 069 0.013  20.285 21.206  0.045 7.313 7.406 0.013
S5 16. 542 1. 089 1.132 0.039 1. 954 1.983 0.015 17.211 17.974  0.044 5.533 5.628 0.017
S6 6. 567 1.153 1. 250 0. 084 2.483 2.622 0. 056 9.119 9. 786 0.073 12.083 12.734 0. 054
S7 22.036 1. 409 1. 456 0.033 1. 605 1.622 0.011 10.039  10. 289 0. 025 3. 264 3.324 0.018
S8 19. 075 0.682 0.705 0.034 2. 886 2.907 0.007  25.561 26.743  0.046 7.590 7.667 0.010
S9 21. 883 1.392 1. 438 0. 033 1.330 1. 349 0.014  10.085 10.339 0.025 3.229 3.290 0.019
S10 25.732 0. 882 0.908 0. 029 2.338 2. 346 0. 003 15.877  16.398 0.033 3.673 3.722 0.013
3 i 17 QAMS J3#r . Jd 3k AR 125 00 s 2 D R » FH RH R A

H A0 A SCHE G = pe AR R R T
SR = B B s B 5 D IR AR B 5
KA HPLC 5, g 57 — I 2 31 (QAMS) Xt =i iz
T R 28 A0 O A AT E

PN A N IR S I B N 2 SN & SN
HEST B IE R T B 5, 45 S 3 B 45 i A i A I TR T
FEIMERLF. QAMS B 7838 o Bt — 2 IR 4 e 52 91 %)
Al A5 I € 3 0 ) 7 A A R I 3 e R R )
Z2CA t) BAEXT LR B B[R] (2, 5 A7 5 38 3 O B 5[]
22 ol AR T B (845 2 50OAS RE i 1 2 st L 3 FH s Pk
F o B it 5 0 20 4 (2 % W R AT 2 T . ASBIE 5
FHAR B IR 22 C A 1,6 SO £ B IS E] (2, ) R 25 1
OY I ETE I T AL, BRI A t,s Kt TEARNTRALER
AN T A v 5 B A [ I 2 G 3 0 DA AR, T o
BT H b e B 07 A 0, BRI E T 10 diE =
ey 5 A sy, 45 R R QAMS 5 ESM 14t i
BT H 25 U kB G R R o S, ] #E ST
QAMS 2 F =i Bz 24 b o i 4 1

WAT 4G 553 ST B E A R0 R Hp 2 AT 9 R A o
— H AT TR DIE M, th 25 2 iU B e Mt e T
— JUG SR AR DU HE AT T 2 1 T A, fh R 2
B4 I s o) ) S X, I T 8 2 A HE AT 5 R T
W o AWFFE I T — D 22 07 25 6 22 48 A g I e R
I =0 B B T T R 2 A R = B I M R A
Z— AH SRR TR R B, )RR AL SR
Fii C X R B3 5%, I 2 D 18 % F A B 2 15 fb 2
JEAH X AR E L AE 10 = B 25k rh S R &
B ) F BV A 2 — L T L B R SR R R R 9 S E

EHFRITEH AR R ER B S SRR AR
LEIRIR C 4 Bl oy 1 & o, 5 A0 b5 1 I 7 45 B AH I
BLEER TR E S R gy e . —
W 22 DP9 [R) 25 I o S e Tk SR IR L R 4R LR BL S
SRR ASERIEIR C 5 Rl i & =L A 2
I AN ASCRT 4 T 4 o = B A B i A e ) IR A
K& B SOME R A (14 [0 300, o AT A DU B AR 38 W] Ay = i
J B4 BRI 22 0 HE AR PR A A X X — A R =
T B B U e Bk 5 AR A R 2 M 1 B LR 22 2
%, R 5 S oY B B

b A, PR 2H SR FH S B0 3% 5 Q-Exactive
DUBR T — e B IE B e A P RS R SR ]
Hb PR =0 B A3 o A B R 6 b 24 ) i 3 B I AR
% OTCML 438 AEAE HPLC 330 5 Hog #nf, =
Iz R S TR A e S 05 B ST B A O IR VA X
A OGN B i g SOk R A HR At . AR
R A I 2 ik — 28 X6k =0 B2 0% 1 B 43 B 2 B 2 i ik
TTURATBIFFE , SRy =0 B2 14 1 DR R i — 25 B LBl 2%
WA

5% ik

(1] vt An XK aEmay s gmm. )l Eanrx
2GR AR AR SR 1 % (M. 2008 4F iR o T XUE. B
TRk R A, 2017

[2] HAMID R A,KEE TH,OTHMAN F. Anti-inflamma-
tory and anti-hyperalgesic activities of Acanthopanax
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Determination of 5 Phenolic Acid Components in Zhuang Medi-
cine Acanthopanax trifoliatus (L.)Merr. Based on Quantita-
tive Analysis of Multi-component with Single-marker

GUO Yongxiu',JIANG Lin"*,NONG Yiqing®, LI Fangchan',SUI Jianing' , WEI Bowei'

(1. College of Pharmacy,Guangxi University of Traditional Chinese Medicine, Nanning, Guangxi, 530001, China; 2. Zhuang Yao
Medicine Engineering Technology Center of Guangxi University of Traditional Chinese Medicine, Nanning, Guangxi, 530001, Chi-
na;3. Guangxi Asean Center for Food and Drug Safety Control, Nanning, Guangxi,530001,China)

Abstract : In order to establish a quantitative analysis method of multi-components by single-marker (QAMS)
for simultaneous determination of 5 phenolic acid components (neochlorogenic acid, chlorogenic acid,isochlo-
rogenic acid B, isochlorogenic acid A, and isochlorogenic acid C) in Acanthopanax trifoliatus (1.) Merr. ,
chlorogenic acid was used as the internal reference Phenmenex Cyg column (4. 6 mm X250 mm,5 pl. ) was
used for gradient elution with acetonitrile ( C ) —0. 2% phosphoric acid ( A ) as the mobile phase at a flow
rate of 1.0 mL/min,column temperature 30°C , detection wavelength 325 nm. The relative correction factors
of chlorogenic acid and neocyanogenic acid, isochlorogenic acid B, isochlorogenic acid A, and isochlorogenic
acid C were established,and the content of the components to be measured was calculated. The feasibility and
accuracy of QAMS were evaluated by comparing the results with those measured by external standard meth-
od (ESM). The results showed that the established relative correction factors of neochlorogenic acid,chloro-
genic acid,isochlorogenic acid B,isochlorogenic acid A and isochlorogenic acid C in A. senticosus had good re-
producibility. There was no significant difference between the calculated values of QAMS and the measured
values of ESM for 5 components in A. trifoliatus (L.)Merr. from 10 habitats. The QAMS method estab-
lished in this study can be used to determine the contents of 5 phenolic acids in A. tri foliatus (L. )Merr.
Key words: Acanthopanax trifoliatus (L. )Merr. ,phenolic acid, QAMS, ESM,relative correction factors
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