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Simultaneous Determination of Four Flavonoids Compounds in Epimedium

Extract by Quantitative Analysis of Multi — components with A Single — marker

WU Lei

(Anhui Institute of Veterinary Drug and Feed Inspection, Hefei 230091, China)

Abstract: To establish a quantitative analysis method of multi — components by single — marker ( QAMS) for
determination of 4 flavonoids compounds in Epimedium extract and verified the accuracy and feasibility of the method.
Using C,4 chromatographic column, acetonitrile — water as mobile phase, detection wavelength of 270 nm,the relative
correlation factors of Epimendin A, Epimendin B, and Epimendin C were calculated and established by HPLC with
icariin as internal reference substance, and the difference of content determination results between QAMS method and
external standard method was analyzed. The result showed the contents of 4 flavonoids compounds in 6 batches of
Epimedium extract determined by QAMS method had no significantly difference with external standard method.
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FEvERE , HAE IR & AR I T 35 A 8 )12 (0 1
. B AR R IE 62 58— 1 BT AR,
IR N, — NG — AT B WL SR AR B ) o
PR RS Z R 2 FEIE R AA AIAE E AL
BEE B WIEEE C R R AR XSl i A MR
JE PR AR AR, B T 5 1 W 255 5 IR 2 Fh 2
BRI o3 B B B A 4 R A0 4 TR S I B
VI NTERT . “—IZ 3% (Quantitative Analysis
of Multi — components with a Single — marker, QAMS)
JE T AR R AT B R A0 B v 2528 52 T Lo VAR O
W B R E 2 ) s o T 2 A R
QAMS {3 M — A Iy A A ST SE B 25 %2
T3R8 MR B SR 2R U 2238 s o 4
FIPEM A AR 5T AR LA M bR,
SEHIHDE A BFEE B WIFEE C SV AT RO XY
1 1F PRl F (relative correlation factor, RCF), Ff X
QAMS {5 AR IR 45 R AT LA, LS IE QAMS
YA TR FIMERA M, B TE N IR F R SR ) 246 b
WG RS
1 UFE5KG

Agilent 1260 755 &30 AR 5 385 A ( 36 [ 2 $E 18
25l ;D3000 = AR AR €435 42 (35 E Thermofisher
vl 3 Milli - Q 88 2 /K L ( 32 [ Millipore 23 7)) 5
SQP + 7 43 Z — T KV (1 [ Sartorius A Al ) 5
KS500 ## 75 i pE A (7 P FHEALER ) 5 VD23 I
J T4 (1815 BINDER) ; 5 il K i 48 (VL9586 3%
AR SIS ) o

SRR A ZBE N2 R
i3, P43 ) S H 3 AR BT R S ST
2 SR B 0 B AT 2GR, W B AR
2kt N EEE 78 Epimedium koreanum Nakai , 1 [
BEVE . H R B 25 6k £ E R Epimedium
pubescens Maxim , 254 T #3 28 £ W 191 i 4k 4 0 T
5 o3 5 R £ . o =t R AR )
F 01 [ T 3 8 A R A BR 2 w4 ik, 4553531
“} 200303 200302 200401 , FAZEE A (5110623 -
72 -8) WHFEE B(HS 110623 - 73 -9) A E C

(15 110642 —44 —9) X B8 S 3490 [ 2235 4 R
/v A HPLC (M TE FRIH — Ak ) 21 E 98% ; i 42 1T
(#1t5 110737 -201516) , W [ H (=545 B 24 i W 8 T
AHRE 94.2% , LM W (B354, TR RBHL
AFRAW)  HAHRIA R i st

2 HEEER

2.1 7RI QAMS R IETE Z bR R I
I, L2 rh i — WA 20y (A6 BRI ) S
b, SR 5 5 HAB L 53 Z A /Y RCF, @ i RCF
THRHEA A S E T AR fkm = fk/fm
= Wk x Am/Wm x Ak , Ak N AR (k) W 1 AL Wk
FNBR (k) HREE , Am Ry HAZH 53 (m) WETET AR, Wm
S HABZH S (m) WRIE

2.2 FHREFEFR

2.2.1 &i#E5&MH  eclipse Plus C, £ (150 mm x
4.6 mm, 5 pm), WA LN - K (25:75) , #E iR
25 °C; Pk 1.0 mL/min, K%K 270 nm, BB
MBS FE 1 =5000 , (il R LK 1 K 2,
2.2.2 MESREROGFE BT A WET
B A E C PR EAE IEAhE B R AR E, I
o ) C M BE O 1 mg/ L BOREA T, H 2 I
B F A W45 25 wl.50 L. 100 pL.200 L.
400 WLZ 10 mL & Hr, VEESE 25, 0 0l e 0
2.5.5.0.10.0.20.0.40. 0 pg/mL FITR FILEPEAR U
VW, DRAT T 4 CURAR 2 ,A%00 11H
2.2.3 R GERGH & BELEERRY
(i 8O HT)0. 1 g, K% FRE , ZHIEHEIE I,
A 50 mL 50% & B W, PR E H 5, 8 75 30 min
(140 W, 4% 40 kHz) , 0% 5 PR, LA 50% L BE
ANEF 280,45 pum SEALIERELIE  BIAS

2.2.4 ZMHXAFR HIEEROR ERIE S
PEFREI IR 10 WL, A S RS0RH (i AY, #e ik
T AT O SR T AR, AR 0 08 T ARRR O3
EHEAT AL BE 23 A HAE & A (I E B iAE
FE COERFERET bR MEm 2, L3R 1, &S brifE 21
RMEIE I N R AT



.82 .

pE B2 2R 2022 4E 8 A5 56 4555 8 1)

Chinese Journal of Veterinary Drug

110 ZEPE4IVWD1A, Wavelength=270 nm|2021-03-25 13-51-47+08-00-04-1001.dx

1004
904

<15.099
<117.367

<113.249

— T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 7T
5 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10105 11 11.5 12 125 13 13.5 14 145 15 155 16 165 17 17.5 18 185 19 19.5

{3 B ] [min]
Bl HETEASEEBHEE C.EFERXRABIEE
Fig1 HPLC chromatograms of Epimedin A, Epimedin B, Epimedin C and Icariin
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Fig 2 HPLC chromatograms of Epimedium extract

F1 EFERRYH 4 HEMER D HRE &
Tab 1 The regression equations and linear ranges of

4 chemical reference substances in Epimedium extract

W IR AL vz
(pg-mL™")
WIFEE A Y=15.432X-4.0885 2.9 ~46.40 0.9992
W7EE B Y=18.555X-2.634 2.50 ~40.56 1..0000
WIZEE C Y=15.441X+2.709 2.985~47.76 0.9997
RFFEH VY=19.163X -17.657 2.95 ~47.20 0.9991
2.2.5 MRFERE  REE A — s v (Y

JIAETE 5 200302) 10 wL ZESEHEFE 6 WK, 10 R iiFE
SE A HZERE B WIAEE C R R AR, 15
HINAEE 58 2.3% 2.0% 2. 4% F1 1. 5% , &
LR 3 d, R 6 IR, D SRIETIAR, LA - 4 Fa bR sl
A3 F RS B R0 2. 3% 2.2% 2.0% 1.6%
2.2.6 X ZBEERAAE MR BUE— R

(DY) EE S 200302) 405 TRCE G 0.2 4
8.12 .24 h VA S OB B ARIE DN E | 0 g
AR A EIEE A WIFEE B IAEE C AR
EVER RSD 73 2.0% 1.9% 2.5% 1.5% ,5%
WAL S FRE S AE 24 b NERE

2.2.7 EHEMRE LA S
25, 43 SRR —HE i S 2R SR (DO E 58 it
200302)£50.1 g, 36 4y, 43 AlaE I, A5
E A IEE B IEE C RFET MNP E &5
W1k 3. 88.8.05.6. 18 14. 01 mg/g, RSD 43 % Hy
2.1% 2.1% 2.2% 1.1%

2.2.8  [ECAREE: SREBUINAE BISCR L (32 101
T, BRR) b © 0 (9 SR 7R B J (U1
i 5 200302) 25 0. 1 g 36 0y KEEFRE, 437
KB IA—E B0 2. 2.2 T FIRA X IR SR, 14
2.2.3 TUT Jy il A At ol A, A R R AR
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TR VA R 10 L ARIEIE | TR DR WIFEE A |
THAEE B WIFEE C BRI H YA [RISCR o351 hy
93.6% .95. 5% .100. 1% .92. 4% , RSD 4y %M
2.2% 1.8% 2.2% 2.1% ,

2.3 REREFHMNERER

2.3.1 BRERFME  H2.2.2 T FEKEN 20
pg/mL X IR IR AW, 43 9 2EFE 10 WL, 0 5
FE A WIBE B WIEEE C BRI, #%
MR 2.1 WUR Jrk o it sl ae A WidEE B g
E C HNSWRFFET R RCF, 4R K 2,

2 MHEIREERFHUNE
Tab 2 Results of the RCFs tests

9 fENFEE A/ fHIFEE B/ fRIFEE C/
1 0. 886 0.882 0.961
2 0.828 0.883 0.962
3 0.893 0.870 0.943
4 0. 850 0.901 0.963
5 0.3891 0.824 0.914
6 0.855 0.851 0.963
7 0.888 0. 864 0.937
RSD/ % 2.9 2.9 2.0

2.3.2 RERFHEEMRE HW2.2.20F
T, BL R A6 W, P AT 4 Oy, 40 il 2R
10 pL, /A EE S A WEE BWEE CH
NS LFEH M RCF, 3 45 R /R, RSD <
3.0% , %W RCF HE R IF,

x3 HEMREEFEEERE
Tab 3 Results of RCFs repeatability tests

2.3.3 RIERF8ga RS R

2.3.3.1 AFEMUERIEHF R K56 R
H eclipse plus C (4.6 mm x 150 mm,5 wm) 43 %
£ Agilent 1260 1 Thermofisher D3000 7 #f ] &
SRR IR ) RCF BEAT TR, % 4 4%
7R AN [) i 8 354X | RCF JC i 3 7 22 5%
RSD<3.0%

x4 RATELBFNEHENRERF

Tab 4 RCFs measured in different instruments

(s (WIAEE A/ (WIREE B/ (9IE ¢/
BLAAE REAE REAH
0.835 0.825 0.924
Agilent 1260
0.843 0.807 0.965
0.847 0.836 0.947
Thermofisher D3000
0.851 0.849 0.932
RSD/ % 0.8 2.1 1.9

2.3.3.2  ANRMEEEXRERFREm R
TEA ) v RO 2,335 1% ( Agilent 1260 | Thermofisher
D3000) F-, 735l 2 FA [A] 5 A (35 AE eclipse
plus Cg(4.6 mm x 150 mm, 5 pwm) Fl Symmetry C
(4.6 mm x250 mm, 5 pum) , XF 4 FriE 2 78 2 5 i
1] RCF #4717 , 458 7w, RCF JC b 2 Pk 22
5 ,RSD<3.0% (£ 5 f#%6),

*5 RARESIGHENFHEXRIERF - Agilent 1260
Tab 5 RCFs measured in different chromatographic

columns — Agilent 1260

e DWEEA CWEED (R @it IE A TRE B LI
T VAT VLT LA AT EEW ERE
1 0.825 0.840 0.920 0.819 0.871 0.923
2 0.860 0.862 0.914 . » 0.856 0.862 0.915

eclipse plus Cg
3 0.877 0.871 0.937 (4.6 mm x150 mm,5 pm) ) g3y 0.824 0.936
4 0.834 0.893 0.966 0.858 0.841 0.947
RSD/% 2.8 2.5 2.5 RSD/% 2.2 2.5 1.5
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F6 XAATREBIEHNFHIENKIE
[EF - Thermofisher D3000
Tab 6 RCFs measured in different chromatographic

columns — Thermofisher D3000

fHIFEE A/ FHITEE B/ fHIERE C/

Bt B RPEE  REAH
0. 840 0.834 0.930
Symmetry Cq 0.855 0.840 0.917
(4.6 mm x250 mm,5 um) 0.824 0.867 0.952
0. 846 0. 826 0.914
RSD/ % 1.5 2.1 1.9
2.3.3.3 AFHEEIKZERNFHZW KH

Agilent 1260 15 AR 8 5% R G eclipse plus
C g A, 23R AR (25 .30 .35 C) 444
TXF 4 FfE A EE R ] A RCF #EA5 e, %7
iR WoR ,RCF TR EFEMZER  RSD<3.0% .

%7 RARFERNENATEERT

Tab 7 RCFs measured at different temperatures

R e A/ f JH7E B/ i ¢/
i TR TR e
0.807 0.816 0.923
25
0.826 0.809 0.917
0.854 0.827 0.965
30
0.847 0.830 0.934
0.852 0.831 0.924
35
0.831 0. 864 0.918
RSD/ % 2.2 2.2 1.9
2.3.3.4 AFWEMKZEHNFRZWE KM

Agilent 1260 1= %R AH (015 R S8 Ml eclipse plus C g
CIEAE , 7 FEA R (0.9.1.0.1. 1 mL/min) 5%
PR X5 4 s 258 SR [A] A9 RCF #6471 %
84 R R ,RCF L EMEZE R L RSD<3.0% .,
2.3.3.5 ®IERFM#hE 7FLRAERAET,
3 I N [ A A AR B 22 R 2.1 T Y s,
PUEE 25T (Tearrin, AR 1) APAR, THEIZEE A
(Epimedin A, fii#% A) #i%& B( Epimedin B, {f# %
B) #7EE C(Epimedin C,fFk C) i RCF 4351k

*8 XAARERENSHHENKIERF
Tab 8 RCFs measured at different flow rates

W/ I A/ f Wi E B/ f HIFEE C/
0.889 0.855 0.924
0.9
0.847 0.827 0.950
0.854 0.814 0.917
1.0
0.863 0.833 0.928
0.819 0.824 0.917
1.1
0.837 0.850 0.934
RSD/% 2.8 1.9 1.3
0.831.0.820.0.918,
2.4 BN EEEEE A ARSCRHHEX R E

{EL (RN 8055 P9 B 18 38 £ B8 B ) 22 L0 ) A Sl 5 6r
PR, FFAEA [R] b RS RO AE €435 3R 48 FUAS ] €33
XTI S BT 55, WA 9, 45 o B AR R
B sh# /N, RSD<3. 0% , & W AR X 04 7 (B ik
ATV R N T AT
2.5 EFERIMAENE QAMS ¥ 547 1
R P HIFRIGE F RS (1 80 H i) 29
0.1 g (n=4) FEEFRE,1%2.2.3 T F kbl &4
A S VAR, R RS B T AR 10 WL AR
RORAR EEAL R E . R FHAMR IR QAMS
THIAL B P2 ST I SR AR R IR Pl dE . A AE
E B WIEEE C RFEE &, IR 10, SMRiE
FEM S RHE S QAMS HE (9 & R (H 4 ¢ K3 1
B,P >0.05 , 3 W3k JFR 5 01545 0 1 2P 22
S5, UL QAMS ¥ R T E A SR IO 1) 2 1
Sy PER I
3 iR E4%iR

AR B 50% HEE 50% £ 70%
L 70% T 4 Fh B B 571 i 47 68 75 S 300, & 0 LA
50% L MBEHRI 30 min HAAAX AR BRI, 34h
AL B SR, 43 B SN - 7K N - 0. 02% Wiz
VW O - 0. 05% BEFR VS W A5 R i sl AR, HE B
W BLER Ay, BRI ONE - KAE R i s AH B
7458 SRl A2 43 B oK, WORR IR 25 A b7, e T
(SN U
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F9 AEMNUEMEEETUNSNEIRERE
Tab 9 Relative retention values measured in different instruments and columns
Hi W 6]/ min FEXT R B
& ikt /mm  HER/C

A B C 1 A B C
150 25 7.999 9.085 10.222 12.140 0.66 0.75 0.84

150 30 8.476 9.621 10.827 12.739 0.67 0.76 0.85

Agilent 1260
250 25 11.340 12.934 14.508 17.552 0.65 0.74 0.83
250 30 13.411 15.832 17.307 20.516 0.65 0.77 0.84
150 25 7.493 8.327 9.367 10.733 0.69 0.77 0.87
Thermofisher 150 30 7.453 8.280 9.320 10. 590 0.70 0.78 0.88
D3000 250 25 11.810 13.450 15.077 18.163 0.65 0.74 0.83
250 30 11.737 13.363 15.010 17.907 0.66 0.75 0.84
F10 AEFEMVNBHERMEYRESE (n=2)
Tab 10 Positioning results of the 4 analytes measured by QAMS and ESM methods mg/g
A B C 1
B

Shbrik QAMS % SR QAMS % PIRINES QAMS #: PIRINES

A 1(F) 8.72 9.65 10.55 10.87 4.83 5.50 43.92
A2 (CH) 8.02 9.80 18.00 20.33 28.39 36.46 48.26
B4 3 (Ber) 12.56 12.03 27.16 24.22 46.02 46.87 57.97

DY 1| 4E 3 (HE5 200302 ) 3.88 3.94 8.05 7.40 8.86 9.10 27. 14
P9 1| 4E 3 (5 200303 ) 4.02 3.56 8.42 8.18 6.18 6.23 14.01
VI E 38 (5200401 ) 5.21 5.69 7.46 8.34 7.98 8.23 23.67

AR 73 0 %8 T AR AT R R T
A I 2H 43 €003 Vg 1) £ B IF (0] SR ot £ B It i, 2%
SRt R A4 B I ) 22 S 2 (HUHE 5 AR A A X
T s ) 0 B /0N, AT I SR PR ke 5 A i %
FTEELFE LR T A AR I 4 50 620 5 DA ) 22 167

A2 13 B 2R R R A LB, s T 2R
— A AN R 4T R W 2 A Y S, DA 2
HLY R AR F A P2 R ARME T 20 T PSR AR
[ Z2HE b DR B B 1) 2528801 s ol 1) e
Jrt ot QAMS ik AT LA S B ok ) — o
(ks B 2P bRl B 1 BB — i R 1 i
erbr 2t e AR B A% B B AR I, ZE(h
[ 25 i) i QAMS LRI H TS A %42
b, S RGP 2 R A B 2 Y & e e 3
2P AN SR AUy, SRR AT

XA T B DA, JC ik S P HENFE i, H.
FE A TR U R S R ) 5, AR T 4R
BT AR A TR R A B 57 Wi 22 B ) T % 24
B BOL B AN 75 B — D 2R S VAN
i AWK — R J7 kB AR T
QAMS YL HEMS 25 G Sz W I - 42 2 JOH) 1) B 4R it
HAR R AS, Kk T QAMS YETEE A H2 I
Wy o g T A R A T G I, A I v 2 Y B
TE b SR R R R TR T STk

SE
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