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Quality evaluation of different parts of multiple botanical origins of Epimedii Folium
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Abstract: Objective To compare the flavonoids contained in different parts of different botanical origins of Epimedii Folium, and
provide a basis for the quality evaluation of Epimedii Folium and the reasonable selection of medicinal parts. Methods The aerial parts
of 13 batches of Epimedii Folium were collected and divided into three parts: leaf, petiole and stem. The HPLC fingerprint and content
of five flavonoids, including epimedin A, epimedin B, epimedin C, icariin and baohuoside I, were analyzed. Then the analysis of
variance and the similarity evaluation software of traditional Chinese medicine chromatographic fingerprint were used. Combined with
cluster analysis (HCA), the content differences of flavonoids in leaf, petiole and stem of Epimedii Folium were evaluated. Results The
fingerprints showed that the chemical constituents in Epimedii Folium leaves were richer than stems and petioles, and the chemical
constituents in petioles and stems were basically the same. The content of five components in leaves was significantly higher than that of
petiole and stem, even up to 10 times. Cluster analysis also showed that the leaves were obviously distinct from the petiole and stem.
Conclusion The quality differences of Epimedii Folium leaves, petioles and stems were clarified, and this study can provide the
scientific evidence for the selection of medicinal parts and quality control of Epimedii Folium.
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% E. sagittatum (Sieb. et Zucc.) Maxim.. FEEE
% E. pubescens Maxim.. §EEEEEFE E. koreanum
Nakai. 4 MR, A A TEEA, H5 SR
e S EE G E2EAELT 5%, BFrETEEAR
BF 0.5% . LEBATRREVEIN IR L 256, i
FEFEFEM A EAZRIN S, SCIERE R
MR R B AL AR, B R R EERET. T
RN RGN, AR I R 3 2 A 2H A
F BB S EAZEEOR, A SCERIRE 25 %)
P S PEZE S 7 N P v =P i N A ey L T2
HEAT 3, AN IR 2 SR = B AN R A 2 ) 22 57 2
B RAITTTE . KA FECEZ i p B
SE I 4 ANBE R SE R W PR, AN 3~4 ik, 43 RO
MHARAIZE 3 NEAL, RATRSUEIES A 2 n & &
Mg, 0 HALZ Ry 2 R AT RS,  DLBIREAS
[F1) 25 JRAN [F) BB AN 3 o 8 S B SR Br  r An 22 5%, N
VS o A ) B HL 24 FH AL R R AR B
1 UESHR

Waters Acquity ARC /& R AH LR, DUt

%, BEdtFESs, AEIRAE, PDA KIS, Empower
3 3l TR (RERFHBIEAERAAD,
FA2104 HF i KF (Ll RSP NERL
AlD), MT-5 K% KF (MFE-Fe R 203 A R
AFE]DD), KQ-500E AU i veas (Rl s
IEAH R AT, Milli-Q 4l /K H & (EH
Millipore A&, &yl Jj AR N R TT Z 0
TR AR AFD.,

KRR SE R (S 110737-201516, i
TH=94.2%) W E FEE RS RE #
HE A SIS (IS 20120401). #EEE B MR
m (65 201201310 BHEE C XFEm (ks
20120118). FEETF 1 (5 20120222) WH ki
W AR R A 7], FiE 7805 2=98.0%, Ll
xRS A E . 2 (Bikg, Merck),
IKRBERG G ALK, RN AT al, HRiKR N
SINTAL. REEEEEAM 13 4, R A AR
HIZE 3 AL, 28 5 5 IR 25 K 7 AR 7 SR SR DR %
E, AMERIE 1.
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Table 1 Information of Epimedii Folium

FE R it 5 s i BT 4 ZiMIRAL

S1 20181226 Hol B E. brevicornum ML R, 2
S2 20190103 B 75 7 1 TR E. brevicornum WA AR, 2
S3 20181206 HnbBerE TR E. brevicornum WA AR, 2
S4 20184302 HR B R E. brevicornum A HRE. 2%
S5 20181130 HAREN HHEEPE E. koreanum MR AR, 2
S6 20181128 LTEE HHEEPE E. koreanum MR AR, 2
S7 20181227 4k R VR R E. koreanum L AN T
S8 20181129 BrpE R FEEYE E. pubescens ML R 2
S9 20181211 HnBerE FEEYE E. pubescens ML R 2
S10 2018003 it} FEELE E. pubescens AL W 2
S11 20190108 S} TR E. sagittatum MR, MR, 2
S12 2018007 (S| [ iUREE ey E. sagittatum HH L MR, 2%
S13 2018006 U UREEY E. sagittatum ML R 2

2 FAEEHR

2.1 EFEBMAREML HPLC 58 EERE L
2.1.1 i @ik XSelect HSS T3 (it it
(100 mmX4.6 mm, 2.5 um); MM ALEE (A) -
K (B), BEEEBEM: 0~15 min, 10%~26% A, 15~
25 min, 26% A, 25~35min, 26%~35% A, 35~
50 min, 35%~50%A, 50~55 min, 50%~90% A,
55~60 min, 90% A; R 270 nm; AR E

0.8 mL/min; AR 40 C; #EFEE 2 L.

2.1.2 ARSI H A B SEE N . AR
K, R Rgl GE =50, %02 g ¥
ERRE, N 50%LEE 20 mL, FRE R, #A 1h,
W, MEER, H 50%LEENERRE, 182,
JEIE, HZLUEW, RIfE.

2.1.3 P HEAERIHI & BUEEE AL B. C X
EEER. EEF INRMER, BERE, BT
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10 mL 2, MHEAItE R 2205, 19508
SE A By C REEEET . FEW IR EIRE
435N 40.8. 40.0. 42.6. 41.4. 39.2 png/mL HITEA
Xof FE i 24V

214 TNEEEE NREE. RErE. BRI
1TH%5%, 45 R &AW DR B IR [A) FAF X U
AR RSD 1H /N T 3%, R 7V Emf il 5.
2.1.5 JUHERARE B 13 HEREREERE T A
MARAIZE, 4% “2.1.27 T gl & il 1%
MR “2.1.17 TN ERE AT T, SR 39 4
FERMBIEIEE], 13 LR E RS s AR A=
FRaC g W 1, R OIS eSS A BT
RLE (2004 A B HEATCIEIEILHS, F S1 K%
NZMERE, WA TEEE N 0.10, EFEAIEGE, Aot
FRPENE, XHRREE DL 20 SRR o dbhre 15 Mt
Hlg, EEEILIRE 11 NMEE, RepEt
PR 9 NI, S5 RRINEEE rP Boor8
ZRMEE, ISR EA S &5
TR X, PR A I g 5~9 SR

A

T S13

5/ i1

STV | R T i .+ S1

0 870 1739 2609 3478 4348 5217
t/min

AR M RO BB R RIRAEIE CR R

RO

A-fingerprint of Epimedium leaf B-fingerprint of Epimedium petiole

C-fingerprint of Epimedium stem

1 13 HEEFEDHMARIRML HPLC 8 EE
Fig.1 HPLC fingerprints of 13 batches of different parts of
Epimedii Folium
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A 719
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B 2 78"9

L R
3

C ] 8

S N ) . 15
0 8.70 17.39 26.09 34.78 43.48 52.17 60.87

t/min

AR ARSI BRI IR CaR
FESTNE P
A-control fingerprint of Epimedium leaf B-control fingerprint of

Epimedium petiole C-control fingerprint of Epimedium stem

2 RFEBMAEAG HPLC X RIELEIL
Fig. 2 HPLC control fingerprints of different parts of
Epimedii Folium

VONTFE E A WIFEE B, WHEEE C. BEEN. %
EH L A 6~9 SIEKUICNEIZE E A ]
#IE By WIEE C. R, ZILAEF 6~9 Sk
WKUCNRAZE & A FAZEE By FAEEE C. MRFETH.
2.1.6 AFZEFZEFEER -HAAMPEZEESE 13
b 2F b 5o B 2 1) ) AR AL A3
0.771. 0.649. 0.944. 0.894. 0.671. 0.746. 0.698.
0.947. 0.958. 0.957. 0.957. 0.975. 0.834; 13 it
SR A S 0T B P TR R ARVBLRE 2 Tl 0.826
0.742. 0.665. 0.799. 0.791. 0.506. 0.734. 0.846.
0.791. 0.864. 0.547. 0.775. 0.636; 13 LI =%
50 e I 2 TR] A AR AL RE 43 31 0.724 . 0.602
0.705. 0.834. 0.542. 0.356. 0.399. 0.470. 0.807.
0.919. 0.575. 0.949. 0.697. 45RFHITE LM
AN [ 35 J5 (] — B Az (B AR ARBA BE e 22, AN ] 6k S 2 =
EUMERTE.

2.1.7 AR R A AR E S BT
AN ) 5 JER 0 S R P TR AR BE e 22, ATt DAL ) —
JRE ST A — 3RO AR AU, X Rl R
B[R — AL AR A RE AT 208, SRR 2, K
L3 RERAERESEE . 3 WL BIEEE . 3 L
B 0 R AR LRSI KT 0.9, VR 8 R
FARBUE S1 5 S2 AHXTAR, H4 2 #tmT 0.9;
T 1) 25 J5 P4 B 5 ARACL B2 T AR O i, 3 B[] — 22
JR SRR A2 B P AR S AN, — Bk
BT

218 [FAl—HLRAMAFERRAAIEHE S LLFE—
HEIR B AN [ A7 i SIS S AT 40 A 5 e S
UM AR 22 5, R AR s 8623 5l A 13 Sk
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Table 2 Similarity between same parts of original Epimedii

Folium
B, o 111 SR
t R EA
S1 A 0.850 0.823 0.908
S2 A 0.777 0.920 0.915
S3 A 0.937 0.897 0.982
S4 A 0.983 0.952 0.844
S5 R R R 0.981 0.919 0.820
S6 R AR R 0.996 0.621 0.447
S7 R VR A 0.997 0.943 0.705
S8 FEELE 0.960 0.956 0.494
S9 FEELE 0.992 0.856 0.919
S10 FEER 0.949 0.927 0.941
S11 UREEY 0.977 0.755 0.588
S12 UREE Y 0.977 0.841 0.967
S13 UREEY 0.937 0.849 0.798

FARSUEIRE NS MR, 3 BTH SR R ) R —HER AR A
ZHHAMMUE, S5RNE 3. K S10 HAR5ZEF
R AR SS ET 0.9 4b, HARAUE 2, R
RS A ERRBE. 450, R
PEARRIEE S IR, FE T R 5. 2228
Zin g, H[FHEJFE AR ZE o A8 R R, ]
B A2 A R AR RN, W B AR e
PR

2.2 HPLCREIRTUEZFXFEFSHEURSTHEE
221 AEEM AiEFN Agilent ZORBAX SB
Cis taEH: (250 mmX 4.6 mm, 5 pum); WiEHAHAZ
i (AD 7K (B)s BEEESEME: 0~22 min, 25%ZJiF;
22~22.1 min, 25%~62%Z.Mi; 22.1~30 min, 62%
ZJE: 30~30.1 min, 62%~90%Z i . #1270
nm; ARFRIR R 1.0 mL/min; #3530 C; EAEE 5 ul.
it E LA 3.

®3 FE—HAMHREESHFEENE

Table 3 Similarity of petioles, stems and leaves in same batch

o HRABLEE o HRABLEE
T AR = M 47 =
S1 1.000 0.673 0.426 S8 1.000 0.934 0.340
S2 1.000 0.612 0.440 S9 1.000 0.835 0.771
S3 1.000 0.389 0.485 S10 1.000 0.931 0.911
S4 1.000 0.770 0.641 S11 1.000 0.575 0.570
S5 1.000 0.847 0.481 S12 1.000 0.810 0.904
S6 1.000 0.431 0.312 S13 1.000 0.764 0.901
S7 1.000 0.764 0.318
5
A B
125 4 3 N
| L 12 |4 |
C D
| 3 |
. 12 5 4 s al | 12 3 4 |5

t/min

6 2 4 6 8 1012 14 16 18 20 22 24 26 28 30
t/min

I-HIfEE A 2-WIfEE B 3-WIfEE C 4R FEYT S5-EHE1
l-epimedin A 2-epimedin B 3-epimedin C  4-icariin  5-baohuoside I
3 RAXMERSE A) KMEFEMR B). HE (O). £ (D) BIEE
Fig.3 Chromatogram of mixed reference substance (A) and Epimedii Folium leaf (B), petiole (C), stem (D)
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222 TSRS BORFEY, 91HE AL FR BB HINHEE E A: Y=6 674.9 X+5 130.6,

B. C, EEH [XHEMEE, HERE, BT 10mL
HEMT, M EARIEER B2, FEFEE.
HIEEE AL B, C, FEW LURERE DB 41.4,
40.8. 40.0. 42.6+ 39.2 pg/mL [F17E & X I 5 Aid 2570
223 HEASIAETEIE DUEFEEM . RIS,

Iy HRRERRAINY, SEL0.2 g0 KEEFRE, TN 50% 28
20 mL, FREFiE, @5 1h, B, BEZE, H50%
CEREANEICR R, $RA), dE, VSRR, R

224 ZMEES BURAXTIRMGESTGERE, 29
FIH MR 1. 2. 4. 8. 164 32. 64. 128, 256
B, AR IR IR IE “2.2.17 TAGK
PER 3R, TR . DAV T AR AL KR
(Y, HEFEREIREE AR (XD, HEfTZeME I,
BAEHEN A 5 R S R EVa Rl . B R . Rk Va &

1.6~405.0 pg/mL, *=0.999 9; H7EE B: Y=8213.2
X+64242, 1.6~408.0 pg/mL, »=0.9999; HFEE
C: Y=7 908.8 X—4 5489, 1.6~412.0 ug/mL, /=
0.999 9; VEFHEH: Y=8141.8 X—3 992.7, 1.5~394.0
ug/mL, *=0.999 9; FHEIF 1. Y=11 356.0 X—
2 893, 1.6~408.0 pg/mL, #=0.999 9; ZEHELH] 5
FRRAITE IR SR T N e M R RAT

22.5 K. FaEth. EEM. BEERRE
FEHE . FasE . B RO IR AT E
K Fase k. EEME RSD $8/8F 2%, JIFEE
R IBIAE 90.35%~97.38%, RSD /T 3%.

2.2.6 FEAIIE B3 HEESEE ML “2.2.37 T
NIPEPATHI S AL RV, 1% “2.2.17 TR (g
FAFHATIE, TEERS SR, SRIE 4.

x4 BHEFEAGVMIRBUZHISEBNEER (n=3)

Table 4 Determination of five components of 13 batches of different parts of Epimedii Folium (n = 3)

WEEE Al(mg g™ 17 E B/(mg g )

7 % C/(mg: gfl)

EEET/(mgg )  FET V(ngg)

e L R R S DL T~ A S 7 = S s 02 L = S ) 5 DL VR
S1 293 0.07 0.08 1784 051 025 1035 1.04 0091 6.04 0.14 049 1.07 0.02 0.08
S2 2.18 0.03 0.07 1362 030 0.18 394 035 023 495 0.04 0.17 196 0.05 0.06
S3 2.88 0.06 0.40 430 0.06 003 2875 104 130 1165 0.19 051 201 0.06 0.09
S4 581 0.13 392 6.70 0.12 034 19.00 0.68 546 21.19 047 155 1.03 0.07 0.15
S5 259 045 0.12 3.11 062 0.16 195 035 0.19 295 0.66 045 039 0.19 0.12
S6 323 023 0.14 420 039 021 4.05 032 039 448 036 037 121 030 0.22
S7 2.16 031 0.15 346 042 0.17 299 025 0.19 320 040 063 093 021 0.17
S8 1.29 037 0.01 1.61 057 0.02 1248 525 0.23 242 031 0.05 1.01 0.08 0.04
S9 4.04 152 0.12 555 047 024 2508 524 1.52 0.58 0.02 0.08 0.16 001 O
S10 242 035 0.12 346 054 0.15 1815 3.52 1.54 584 045 0.18 1.71 0.16 0.07
S11  6.82 046 0.12 810 0.69 0.16 5128 515 147 493 0.04 002 052 002 O
S12 323 049 0.13 4.03 080 0.18 2921 420 151 7.17 074 022 054 0.14 0.04
S13 1.02 0.19 0.10 1.28 0.17 0.06 12.11 4.09 2.12 147 019 016 033 0.05 0.06

(REZGI) 2015 FFRUCESR R FE T H
RESBAE DT 0.5%, Bl 13 #tzipim f5eps
SHLEFEEHSELT 0.5% (5 mg/g), AIEHEN
38%, HHVEEE. WIEHEFE. FEEFEE. W
HEEESHESHN 75.0% 0.0%. 33.3%.
33.3%; ZEMMARFEEET S EWAEK, Z2F
EEET SRR N 1.55 mg/g (0.15%), MR+
EEET S ERE N 0.74 mg/g (0.07%). K5
ZEOHTRT 13 PR FE R A ASFERRAL A 5 Pk i)
SRBATON, GRILE 4. SRRIZEER,

HIEEE AL By C, FEW LM & 25 K&
LR BEMEER (P<0.01); BREIEE B4
HoAth 4 Ml S RAEM S ZE P L EER . g
RIS AR 5 RS R E R IR, 2
AR S R EER BE.
23 BEDH

¥ 13 HEPE R RS AN [FER AL 48 S TS A 0
WEETHIAR J2 5 F Rl 2 2 0 B\ SPSS 21.0 %X
fF, KRR ST IR, SR ED, LABR
AP BB A kA, SR S, i 5-A 7T
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AL HMRER IR 5 25 R 7E P<0.001 AKF L2 R E
** ***indicate significant difference at P < 0.01, 0.001 among results of leaf and petiole; ##, ### indicate significant difference at P < 0.01, 0.001

among results of leaf and stem; aaa indicate significant difference at P < 0.001 among results of petiole and stem
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Fig. 4 Analysis of variance of five components in different parts of Epimedii Folium
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Fig. 5 Dendrogram of cluster analysis of different parts of 13 batches of Epimedii Folium
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W, A TR AR SRR G IR, AR (YBS1~
YBSI13). 25 (JS1~JS13 B J4 4 W5 12K, 1
W oy %, Ut AN [F) S S TA) I Ak 2 i o 22 S
K. tHE 5-B Al 0L, 4KMREIEEES/NT 15 B, 13
HEPEERE A (YPS1I~YPSI3). M4§ (YBS1~
YBS13). 2 (J1~J13) i ERAN 3K, 5B 1K S1~
S13 M4 2%, S5. S6. S7. S8. S13 M }r; %5 2
#54'S1. S2. S3. S9. S10. SII. SI2 HF; %3
FA S4 i, HEBERE B AR R 6
FEM A REZERER, WS 250 5 RX
SR, EAELEESE R —E.
3 it
EEEERN—MERNTY, 72, 28
WAERIE, HAMFEET S EERIE, GG S
W, (R E 2 ) 2005 SRR RTHLE Hi2h
FAEBAL At b3R5, (HREZGH) 2010 A1 2015 4R
e LA A AT, BEREEAMEHE
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bR o5 117 A N o3 N b e <807 N i v
(AL o 2H RN & AT RBARFE, WHEREE
(1024 PR PR IE B R . AR T LA R
WM. MR 22 3 AR R, 4G
TRGUEITE AN 5 Fh v 2 i o ) = 5 o FEAN [ 6
BT T RAMVHY, SRR, EEET AL
FROFRE SR EE S T E R,
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(24 FRAE LA e, AR R B =R 58 256 Rl
Ab PRI FE AN 5 L BRICIAR, ELAR BT o R,
R SOV — 58 R IIAAAE, 2GS RIEY
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25 M T R 43 T PR SR S A PR U R . I
Gb, BTERFEREAEMINE, N EEAM

AR SR 5 TN T R AT RGBT AT,
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KA
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