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Determination of 13 chemical components of Epimedii Folium
in pharmacopoeia by UPLC method combined with quantitative
analysis of multicomponents by single-marker
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[ Abstract]  The quantitative analysis of multicomponents by single-marker ((QAMS) was established for 13 chemical components of
Epimedii Folium, including neoglycolic acid, chlorogenic acid, cryo-chlorogenic acid, magnolidine, hypericin, epimedin A, epimedin
B, epimedin C, icariin, baohuoside Il , sagittatoside A, icariin subside I , and bachuoside I , so as to investigate the feasibility and
accuracy of this method in evaluating the quality of Epimedii Folium materials from different origins and different varieties. Through the
scientific and accurate investigation of the experimental method, the external standard method was used to determine the content of 13

chemical components in epimedium brevieornu. At the same time, icariin was used as the internal standard, and the relative correction
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factors of icariin with neoglycolic acid, chlorogenic acid, cryo-chlorogenic acid, magnolidine, hypericin, epimedin A, epimedin B,
epimedin C, icariin, baohuoside I, sagittatoside A, icariin subside I, and baohuoside I were established, respectively. The
contens of neoglycolic acid, chlorogenic acid, cryo-chlorogenic acid, magnolidine, hypericin, epimedin A, epimedin B, epimedin C,
icariin, baohuoside II , sagittatoside A, icariin subside I , and baohuoside I in Epimedii Folium were calculated by QAMS. Finally,
the difference between the measured value and the calculated value was compared to verify the accuracy and scientific nature of QAMS
in the determination. The relative correction factor of each component had better repeatability, and there was no significant difference
between the results of the external standard method and those of QAMS. With icariin as the internal standard, QAMS simultaneously
determining neoglycolic acid, chlorogenic acid, cryo-chlorogenic acid, magnolidine, hypericin, epimedin A, epimedin B, epimedin
C, icariin, baohuoside II , sagittatoside A, icariin subside I , and baohuoside I can be used for quantitative analysis of Epimedii
Folium.

[Key words| UPLC; quantitative analysis of multicomponents by single-marker; Epimedii Folium; icariin; relative correction factor
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Table 1  Information of samples

No. 7 ./ W S H TR
1 (5] [IREER
2 (5] [IREE
3 IR £ EER
4 L] R
5 H IR £ EER
6 H IR £ EER
7 LG TRFAE
8 HpE R R
9 iR £ R
10 [S1] [IREE
11 (5] [IREE
12 Hif R
13 Hif pEEE et
14 WLE S [TUREE
15 Hl B pEEE e
16 HR B ey i
17 H AR FERELHE
18 HAIR £ REE
19 HAIR £ e i
20 Hif 22 Mg R
21 ks B ey i
22 HiAL & e Vi
23 Hoh A e Vi
24 Hrrug e i
25 =N e cYin
26 HokE e i
27 (5] TREE
28 Wb b e [ ilyREEsy
29 Ho e
30 JN AT Ll B R
31 HoR R E [ lyREEey
32 Hl e
33 HRTE R R
34 Y E e et
35 TN iR
36 LYl T TERFE
37 e G 2 LilyREEe

I 13 %R ER 4520 10 mg T 10 mL BIRPY, SR 50
EEZS 2 10 mL &R, BCHI L 1 mg - mL™" A%
TR, A3 A 2 B4 X B S A A TR 1 mL R T 25
mL FIH R P R R 2 0 B IR R T A )
b 42. 12 39. 90 44. 88 42. 60 ,56. 00 .55. 32 .42.28 .
37.20.46.60,47.00,42. 60, 54.04 . 34.12 pg - mL™",
T3 CrkFFT &,

2.2 VAR A

FEEFRBUZ EEN A (i 4 505) 50 mg T 5
mL S o S R BRI 1 b, R A
£ 5 mL 5, 55T, T8 R E R EIERZ 0.2 pm
A HLAFLUERE L RIS CE T 3 °C vk
2.3 @iE&rE
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mm,2 um) , FENFHHR 0. 1% F R KA (A) -2
(B) ,BEEEVEMG (0~4 min, 5% ~10% B;4 ~6 min,
10% ~ 20% B;6~9 min,20% ~23.5% B;9~18 min,
23.5%~30% B;18 ~20 min,30% ~ 35%B;20 ~ 31
min,35% ~ 50% B;31 ~33 min,50% ~ 5% B ;33 ~ 35
min,5%B) , & 0.3 mL - min~' #EAEE 1 wL; K00
B 270 nm, FER 30 °C MRS 10 min, 1A
CIERIE R A2 B R, W 1,
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2.4.2 HEEE BURFEERA N MR, % 2.3
TUF 3% 2 N UERE 6 &1, AR UERE & 2 L, IE
WETRAR, THEAR R AR AR SRR | FR sk IR R AR 22
B0 A2kt EE A W E B BEE C R
FRET A BRI A SRR I E A
[3X 13 AR RS %6 % RSD 70510 2. 1% .2.3% |
1.8% . 1.2% . 0.77% . 0.51% . 0.69% . 0.65% .
0.73% .0.82% .0.69% . 1. 1% .0. 73% , 3% WAL %5 K

B BT
2.4.3 FEtE IR E AR, 51

4G 2.4.6.8.10 .12 h 4% 2.3 T F {035 S5 h kR
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RO C PR R I BT A WA
I EEH T X 13 A5 0w BUW RSD 43 518
1.1% .1.6% .1. 4% 0. 72% .0. 80% . 1. 3% .0. 61% .
1.3%.0.73% 1. 1% . 1.2% . 1. 3% . 0. 74% , 3¢ B {it
AIRIRLE 12 h WS T IR R AT

2.4.4 HEM FEEFREUE AR EE AR
KA 2.2 TR AT 6 A0 Bk S W, 4%
2.3 T g A R R T S A% (0 G e T AR, AR
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Fig.1 UPLC of reference substance ( A) and sample (B) of Epimedii Folium

R2 RT3 FEESAL S PRI R B L

Table 2  Linear relationship of 13 flavonoids in Epimedii Folium

% paeailEyiys R? LML ug - mL™!
BRI R y=3 034. 6x-0. 506 5 0.999 8 0.46~21.30
SRR y=2589.7x-0.557 3 0.999 9 0.50~24. 88
[(SEIN A y=2 041. 8x-0. 108 4 1.000 0 3.32~16.60
R 2E A6 y=6 461. 4x+0. 807 8 0.998 2 0.42~21.06
K4 S50 y=6 006. 9x—0. 252 4 1.000 0 0.27~13. 46
HEEE A y=5 623. 8x—0. 436 7 1..000 0 0. 93 ~46. 64
WEEE B y=5 140. 5x-0.412 9 1.000 0 1.22~61.05
WIFEE C y=5 504.9x-0.326 3 1..000 0 1.11~55.43
[EE ity y=6 503. 8x—0. 429 4 1.000 0 1.34~67.25
FEET y=7 698. 5x+0. 011 2 1..000 0 0.14~6.82
HiFETT A y=6361.9x-0.183 1 0.999 9 0.37~18.60
R T y=5776. 5x+0.270 9 0.999 3 0.44~21.94
FFEH T y=9 110. 7x+0. 274 6 0.999 8 0.16~8.20

TOHEE A HIEE B I CUREFERT FE
I A A BB T EaEE 1TX 12 MR
Iy U TET R Y RSD 4391 3. 6% . 2. 4% . 3.9% 4. 7% .
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VSR, F 2. 3 R (g S5 R AR | THIRAR BT 4
JRIR R RR Bk TR K 22 A0 4 22 Bk A
E A HEEE B I C OB EER FET L W
FENT A RN 1 CEE 11X 13 s iy
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PR [0 R 43 512 101. 0% , 101. 1% , 101. 7% .
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102. 0% ., 100. 4% . 102. 6% . 101. 1% . 99. 75% , RSD
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FZ T TR v R AT,
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Table 3  Relative correction factors of various components of Epimedii Folium
ARERAB/ WL fux Sy Sy Sym Sy Jysea Sysew Jysee Sysm AN Jyvar Sysmi
0.50 2.07 2.55 3.25 1.01 1.09 1.16 1.27 1.18 0.85 1.04 1.12 0.71
1. 00 2.25 2.58 3.22 1.01 1.10 1.17 1.27 1.18 0.87 1.03 1. 14 0.71
1.20 2.19 2.50 3.20 1.01 1.09 1. 16 1.27 1.18 0. 86 1.04 1.13 0.71
1. 50 2.05 2.55 3.19 1.01 1.09 1. 16 1.27 1.18 0. 86 1.03 1. 14 0.71
2.00 2.11 2.50 3.20 1. 00 1. 09 1.17 1.27 1.18 0.90 1.08 1.17 0.72

TE: Y. VSRR XAk R ; L AR RR ; YL KRR AU BR s MR 2460 T 8 22 Bk CALBIAEEE A CB.IFEE B CC.RIAEE C;B2. 541 11 ; YCL.i%

PRI L BLEAT 1 (R4~7HH),

2.5  AHXRLIE R T (f) i P 5%

T 2 MORE A% CAPCELL PAK C fF
(2.0 mmx100 mm,2 pm) ; SVEA C #H (2.1 mmx
100 mm, 2.6 pm)  FE7R (20,25.30,.35 °C) . i
(0.2.0.3.0.4.0.5 mL « min™") %8 E T 15200
It HH AR IE T RSD,

K RATE QRN B AR X E T

2.5.1 ARFEEGEHXAEIER TR ARS8 5
RS 2 B[R S 19 35 4F CECPLL PAK C o4
(2.0 mmx100 mm,2 pm) F SVEA C#H (2.1 mmx
100 mm,2.6 pm) , XF A5 00 , 45 5 3R IR [A] 40 3%
R ARG £ 320, RSD /)N, 1 BH AR ] €6 12 A
ST [ BEEES WK 4,

Table 4 Relative correction factors measured by different chromatographic columns

kY i

Sirx S Sy Sim Sy Sysea Jysew Syree Sy Sy Sirvar Jysmi
CECPLL PAK C gt 3.26 2.63 3.42 1.63 1.08 1. 16 1.27 1.17 0.83 1.02 1.15 0.70
SVEA C ¢t 2.29 2.65 3.27 1.03 1.03 1. 16 1.27 1.18 0. 80 1.02 1.07 0. 69
FH(H 2.78 2. 64 3.34 1.33 1. 06 1.16 1.27 1.18 0.81 1.02 1.11 0.69
RSD/ % 0.25 0 0.030  0.32 0. 033 0 0 0 0.029 0 0. 052 0.013

2.5.2 AREFHRAEIERFH#EmE R Agilent
1290 BB AT (B 1% R 48 Fl CAPCELL PAK C o
(2.0 mmx100 mm,2 pm) TFEHE, H550 50 7EA[F]

S5 RS TFVREJRLINAS AR LE P T

W (20,25 .30.35 C) &M FXRAEFE R A X IR 5
HEAT TISE 45 52 RSD<3. 0%, L H 25, W
%5,

Table 5 Relative correction factors measured with different column temperatures

EE/OC /Y/X .[Y/I. fY/YI, fY/\T fY/J .fY/(‘A fY/B /Y/(IC fY/BZ .fY/.]A fY/YC] /Y/Bl
20 2.12 2.54 3.25 1.01 1.07 1.15 1.26 1.18 0. 84 1.02 1.21 2.08
25 2.11 2.52 3.20 1.02 1. 08 1.16 1.27 1.18 0. 84 1.03 1.21 0.71
30 2.11 2.28 2.99 1. 00 1.06 1.16 1.26 1.18 0. 84 1.03 1.21 0.71
35 2.11 2.38 3.09 1.01 1. 05 1.16 1.27 1.18 0. 84 1.03 1.21 0.71
SEME 2.11 2.43 3.14 1.01 1.07 1.16 1.27 1.18 0. 84 1.03 1.21 1.05
RSD/ % 0 0.051 0.037 0.0078 0.014 0 0 0 0 0 0 0.65

2.5.3  RENREX K IERFR5m BURA X IR
VR T 2.3 TN mhie s E I (0.2.,0.3.0.4.0. 5

mL - min™) &P IR, LHRFASH NS Y, 0t
A f AR R R0 B 2 Ak 6,
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Table 6 Relative correction factors measured with different flow rates

/ﬁﬁ/mL * minﬂ fY/X fY/I. /Y/YI. fY/M fY/J fY/CA /Y/B fY/C(‘. fY/BZ /\'/,]A fY/YC] fY/RI
0.2 2.19 2.65 3.49 1.02 1.08 1.16 1.28 1.18 0.85 1.02 1.10 0.71
0.3 2.16 2.51 3.18 1. 00 1.09 1.16 1.27 1.18 0.85 1.02 1.13 0.71
0.4 2.04 2.45 3.07 1.01 1.08 1.15 1.27 1.18 0. 86 1.03 1.14 0.71
0.5 2.02 2.39 3.03 1. 00 1.07 1.16 1.27 1.19 0.85 1.04 1.13 1.04
I 2.10 2.50 3.19 1.01 1.08 1.16 1.27 1.18 0. 85 1.03 1.13 0.79
RSD/% 0.040 0.045 0.065 0.013 0.0096 0 0 0 0 0.009 6 0.015 0.21

2.6 [IIHfE

FELL 1RSI BT 1 25 48, B R A T B A 1
TR, TR, R e R iR | R | Bt
JFIR R 22 A0 4 22 kT AR A IR E B W

27 SRR I B R E T 444

FEE COFAERT B A BT 1wl
[RIEKN T4 %0 2.28.2.53.3.22,1.09,1.07 ,
1.16,1.27.1.18.0.84 . 1.03 1.15.0. 81, 45 % I,
%7,

Table 7 Averages of relative correction factors measured by different methods

I)ﬁ\ E fY/X fY/L fY/\L fl/M fY/J fY/CA f\’/(IB fY/C(I f\’/BZ fY/_IA fY/Y(Ll fY/Bl
AR RE AR 2.14 2.54 3.21 1.01 1.09 1.16 1.27 1.18 0.87 1.04 1.14 0.71
AN F AR 2.11 2.43 3. 14 1.01 1.07 1. 16 1.27 1.18 0. 84 1.03 1.21 1.05
AN [F) i 2.10 2.50 3.19 1.01 1.08 1. 16 1.27 1.18 0.85 1.03 1.13 0.79
AR R 2.78 2.64 3.34 1.33 1.06 1.16 1.27 1.18 0. 81 1.02 1.11 0. 69
SEEH 2.28 2.53 3.22 1.09 1.07 1.16 1.27 1.18 0.84 1.03 1.15 0. 81
RSD/% 0.34  0.035 0.027 0.15 0.015 0 0 0 0.028  0.098  0.039 0.20

2.7 FRINLL ot () i Ao
DIERAEZEH N AR, HG 2 W L 2. 3 0 4035 U
ST AOTR A X BE VA T, 759 3% 7 1) € T i 1
FA ST 3 2k XA ] € g A, AN [R) AR AR AR AN ]
AN FEIAE R A 58 10 45 H YO8 B ] SR A
XA B B[RRIk X R 000 e €8 3 WA 0 A 7 A A 2 A7
PR B B 1) 31 58 15 DU B 4 5 2 RE ) 1) A 6T O) B8 {E
(ry. =ty /tue s L tp b A3 HIRRFIN AL ST S P
PREEESTE] ) S H: RSD, S5 5 vl 1, 4135 B 43 1) RSD
BI/INT 5% , PR AR XA B ] ] 1 A 0 s 43 €2
eI, W 8,
2.8 FEANIE

B 37 HEPR AL, o il 2. 2 U 5 il A
PR VW, 44 2.3 TR A s A5, R AT AR A
FE L IC ST R IR | SR SRR | BR AR IR K 22 AT, 4
2R BAREE A IR E B OWHAEE C Y
FREA I BT A BEEUG T  8 1iX 13
A2 B A3 € T e P 08 1T R, 43 )R FH bR — a7
A=W Z PP (QAMS) |, 43l T H5 13 Mb2F R4 1
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