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Quality evaluation of Epimedium sagittatum in different populations based on
icariin contents

XU Ying, SHI Hui-jun, LIU Shao-xiong, XU Yan-qin
College of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China

Abstract: Objective In order to evaluate the quality of Epimedium sagittatum and to provide the references for screening germplasm
as well as for the utilization of resources. The concentration variations of main flavonoids, epimedins A—C, and icariin among 15
representative populations of E. sagittatum and one population of E. sagittatum var. glabratum were assessed by HPLC. Methods The
chromatographic separation was performed on a Zorbax SB-Cg column (250 mm x 4.6 mm, 5 pm). The mobile phase was a mixture of
acetonitrile-1.44% acetic acid aqueous solution in gradient elution. The flow rate was 1.0 mL/min, the detection wavelength was 272
nm, and the column temperature was 25 ‘C. Results Remarkable variations within and among the populations were observed in
epimedin A (1.00 — 16.64 mg/g), epimedin B (1.00 — 17.21 mg/g), epimedin C (1.00 — 76.21 mg/g), and icariin (1.00 — 46.19 mg/g). As
far as the content of icariin concerned, only five populations (HBHF, HBLT, HNLS, HNZJ, and JXWN) had acceptable quality
recorded in Chinese Pharmacopoeia, four populations were lower than the standard, and seven populations were even lower than the
detectability. Conclusion The present study suggests that E. sagittatum should not be recorded in Chiese Pharmacopoeia
indiscriminately, but the populations of HNZJ, HBLT, HBHF, and HNLS are outstanding and excellent, which were the best candidates
for germplasm selection. Meanwhile, their habitat can also provide the reference for cultivation.
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ARE AR, FEEFRG R
TR FIARSR PR, AT A8 e e i 2 & I A R AR
FEA A v g g, R, 4 RGO
P SRR AN A R B M o 125 e B U VR It
GT, MR SFEI R EE A BRI . P R B L
S AR FoAA B2

I HEBR R I TS5 R m, ARSI
FEAM RIS TAEHIRMC,  [FIINF, A i B s e O
WG, BEFERERAE 20~30 NMMA (20 MMALLTR I
HBRAL), A HTRE AN 55 S R A X

16 NJEfE CEOEMARR 1R o A S om0 3t
W, MLy rp R EEE Y R R 2 TN,
RIRIZEE AL By C FINEERELE, X H3HAT VP,
BTSRRI PR TT A S R AR 2= A A
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1.1 #8l

B i G VT G H s 2 K2 2 2 I A e 58 ) 20 9%
B BT MR SEFE Epimedium sagittatum (Sieb. et
Zucc.) Maxim. KJGHAEFRR (JXSL), F£T- 2012 4
F2013 FAEWIR A 16 MURME 7/ (R 1D, %
FERCRAE 20~30 ANAMAR I AR (fH TXWN,
HNLY. GDSG. GXQZ Al IXWY J&#f T Jm # ik
NECG I R AR B 5~ 16 I S FEAD) . %
JR AT AL R BRI A R R R
T Lo REUHF R I I LRAT T 5 R W A%,
i G S AORAE o SEER AR T T 60 C At
T4 W, wEEE o IR 40 HIENY, g
WEOCLRAE, 5.
1.2 {48

Agilent Technologies Series 1260 =i 0AH (41
{X. Chem Station L {Euh (Agilent BHZAHBRAF]D;
CP124S M Jj4r 22— 1R (Sartorius 2 ] )
KQ-300DE 8 it dean Rt A R A PR A AD

Fz1 SHEFEFENSHEEEAHTHRERER
Table 1 Sample information of E. sagittatum and E. sagittatum var. glabratum
S T LA R /m )3 4% FEA KR KA 1)
AHHS LR BT B 727 118°10.355' 30°06.062' 28 2012-04-21
GDSG T~ ZRAE R IRTIT FLUR LR 290  113°08.673' 24°59.633' 16 2012-03-28
GXQZ IR AN B 213 110°58.746' 25°54.809' 5 2013-03-30
HBHF kA8 U B 1236  109°49.864' 29°46.973' 30 2013-04-17
HBLT WA 2 B = B 93 115°17.998' 30°54.353' 27 2012-04-22
HNJH IR R AR SRS WNE L L 235 111°33.490' 25°06.636' 20 2013-03-28
HNJS WA e R LI 2 385 109°39.804 28°25.232' 20 2013-04-12
HNJY WIF ALK BT 247 111°27.117' 25°20.169" 30 2013-03-29
HNLS Ry A= N & 1087  109°40.544" 29°32.158' 31 2013-04-16
HNLY WA WA S50 2 163 113°26.359’ 28°06.281' 8 2012-04-09
HNZJ 1A AT L EL R ) 2 360 109°27.997' 27°29.694' 28 2012-04-06
JXNF VEVGAE M 17 g o 52 1 133 116°19.733' 27°03.102' 27 2012-04-16
JXSL VLVG45 ¥ 2 7 28 L g it 322 113°51.118 27°50.080' 26 2012-04-14
JXWN MNTEC NS R I P 101 115°02.012/ 29°19.623' 8 2012-04-17
IXWY TLVG 48 255 B4 B4 138 117°53.333' 29°32.542' 10 2013-05-02
Z)Qz WITLAE AN T T EL A AR 260  118°06.618' 29°04.011' 39 2012-04-20
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1.3 K7

A ((Ailhal, S6E ACS AF); 4 (il
ali, EE ACS AT 4 (OrFral, R k%
WEERF D LR obrddl, IR R 2R
I WS T A (b5 120514). #IFEE B
(it 120518) HFEw C (b5 120601) FIEY:
FETE (b 120423) W T-DU 148 4 se w7 AR A
FRAT, FES KT 98%.
2 FESER
2.1 MG

Zorbax SB-Cg (250 mm X 4.6 mm, 5um) 4%
Fi: WEIAN I (A) -1.44% TR KEW (B);
BEEVE: 0~10 min, 20%~25% A; 10~40 min,
25%~48% A; 40~42 min, 48%~20% A; 42~44
min, 20% A; AFE 1.0 mL/min; FEiF 25 °C;
K 272 nm; HEAERE S pLo DRSS~
(PITEE A 0] St B e 1% P DL ST 1

A 4
3
12
- I o
3
B
4
1
7Md AN N

0 5 10 15 20 25 30 35 40
t/min

1~3-§17E5E A By C 4-FRETEHT

1—3-epimedins A, B, C  4-icariin
1 BEEA. B. CIEFEHRAMBEMR (A) REiH
E¥ES (B)HPLC &iLE
Fig. 1 HPLC of mixed reference substances of epimedins

A—C and icariin (A) and sample of E. sagittatum (B)

22 AERH&

2.2.1 O SRABE ORE R BRI S L
JE Ay By C MREFEL, 2nl A PG TR 1
mg/mL I, 4 0.45 pm TALIER I IS,
RIS GORAT o it £ YL A8 i FH PR A

222 PR RPFRI 50.0 mg A
AR, AN 5mL70%Z 8, W4, A 30 min, #
ARG IWIE20 s, 2045 um ALIEISER,
ISP RI 15

23 FEFER

230 ZRMECRFEE N “2.2.17 TR XIS i
P VBT PR A 7 AN oI R B R,
WIZEE A VR I B2 10~200 ng/pL, 917
€ B HIC BN 10~700 ng/ul, VLA
JREWE R 10~500 ng/puL. % “2.17 i K@%
ZAFM e, BEFE S L, HEAT HPLC 047, LW
TR AR AR (XD, TR AR (1),
cxfilbsuE Mg, r %K T 09996 (K 2).

F2 tEHZAEFLMNE

Table 2 Standard curvie equation and linear range

X Pl th 2k SYEE/ (ngul ™) r
HIHE A Y=4.035X—7.6365 10~200 0.999 8
W#EB  Y=3.8711X47.0503 10~700 0.999 6
WIEEC  Y=4.1953 X—0.009 5 10~700 0.999 6
EEET Y=4614X—12118 10~500 0.999 9

2.3.2 REEERE B “2.2.17 TR XGRS
YBOIC I B 3 AN TR B 7K (250 130+ 80 ng/pLl)
IV, LR 5 K, W e AL W
B. HHFEE C ANZEEF A, 14 RSD.

HIEEE Ay By C FNEERE T IEIALT) RSD 43
H1.32% 1.96%- 2.38%F1 2.46%, FKWIILESHKE

I BT
233 EUEPERK  BUSRSE, 4H TR

%J5 04 22 4. 8. 12, 24 h BEFE S uL, dsREARE
A. B. C FREFEETMEIAIEIE RSD, 23l
M 1.92% 2.36%- 2.51%F1 1.85%, IR %
WHAE 24 h WARSE

234 BEEYERE  HUE-AE, fR 92227 TP
AT 5 4y, R R pE R v, T AR, ad
K E AVBLC HEF R (Mg AT 115 RSD,
SN 1.87% 1.47%. 2.66%AH1 2.59%, 20ty
HM R

2.3.5 ARSI A S
AT e, 76 CARE S I A& s
3 AARFEFEIREE (804 130, 250 ng/uL) IR
AL RGN, AR AR O VAT
PR, I AR E Ay By C FIRR A InAE
MR, g5 R EIFEC AL By C AR LTI~
RS> 5K 99.7%- 101.7%- 103.5%A1 102.1%, RSD
INF1.5%, RITMER LS R TS
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24 HUESH

R L 2T 0 P2 R 2 Jm e AR TR 1)
P22 K SPSS 13.0 Bl ATkt 41t A
F 52 BRI R 20 A B 52, SPSS it H
TR LA R G ERE A SRR IO NE AT .
JE e 2 A MVSP 3.1 83T 32 b
(principal component analysis, PCA) PFIE40#7
(cluster analysis) .
25 HZRESH
251 EFEZHEMNSMAE MNEFEEZH
HAAET R EE SRR kG, BEE C
Wik frfE HiE i E e, B AHHS AMOILA TS
Kr®l, H GDSG. HNJY. HNLY. JXNF. JXSL
AUIXWY Ja e AR 38 e Co B EE iRt
R, FHFEE A MIBHZEE B i fil. {H HNJS Hil ZJQZ
Ja AR E C HIEEETTEMY, HARIK.
I HBLT Jit B fs M e ik, M — R 1 &
B (23.68 mg/g), WIEEE A (16.54 mg/g) Mg
#E5E B(17.21 mg/g) & H K, i3 € C #fK(5.80
mg/g) WIJEHE, 450 W& 3.

252 JEHFMTRZR  MWERFEEZ TSRO E
MR, Wi R R R Y AR W
Zgt (R 3. LAEFER ], ChEZH) 2010
FERARUE N 0.5%, B 5 mg/g, 16 4NEEEY HBHF.
HBLT. HNLS. HNZJ Al IXWN 5 /i #Eis B kR,
TR 11.52~46.19 mg/g, HAFBHLT 5
mg/g (GXQZ. HNJH. HNJS Hl ZJQZ) =ifk Tk
JPE (AHHS. GDSG. HNJY. HNLY. JXNF. JXSL
FLIXWY). HHFEE C R 8 i & sk
4y CAHHS B&4h), H GDSG. HNJY. HNLY. JXNF.
JXSL M IXWY e UG e Co (HfE R & 2%
SRR, M 1.88 mg/g(ZIQZ) F| 76.21 mg/g(HNZI),
A2 40.54 f%, M7 HNZJ. HNJH. HNLS. HNJY
M HBHF JE B € C 2R (T 44.15
mg/g). HIFEE A MIEIEE B 7E& fafE N I EIEH
B, A 7 ANJEEEERRL I E], HBLT A HNZJ &
REEAIN R, B 13 mg/g, HAfE BE AT
(<6.13 mg/g).

Z W S5 A o 2 U i PR 2R A 2 R AV
T 1.3%[1%sk, W AHHS. JXNF. HNLY. JXWY

x3 BEFMFMHEFEZFESHENIR

Table 3 Contents of each icariin in E. sagittatum and populations

J

JRHES $/(mgg )

T A WREE B WiEE C AR B EZT
AHHS — — — — —
GDSG — — 27.33£20.79 — 27.33£20.79
GXQZ 2.57+£1.03 3.03+1.56 10.76+ 3.72 3.28+ 1.21 19.64t 4.00
HBHF 6.12+1.83 6.13+£1.95 44.15+£16.62 19.05+ 5.55 75.45+17.88
HBLT 16.54+4.17 17.21+4.45 580+ 2.23 23.68t 4.87 63.23+ 7.59
HNJH — — 61.311£42.81 1.59+ 1.39 62.90+42.53
HNJS 2.0611.83 2.17£2.09 454t 3.69 432+ 3.70 13.09+ 3.13
HNJY — — 4525+21.46 — 4525+21.46
HNLS 5.11+1.34 5.44+1.72 50.28% 9.84 1446+ 4.10 75.291+19.38
HNLY — — 4.01x 3.38 — 4.01x 3.38
HNZJ 13.38+5.04 13.15£6.02 76.211+29.20 46.19+17.23 148.93+31.43
JXNF — — 11.26+14.75 — 11.26+14.75
JXSL — — 13.46+ 8.30 — 13.46+ 8.30
JIXWN 4.82+3.87 4.72+4.27 16.68+14.61 11.52+13.07 37.74£10.96
IXWY — — 528+ 145 — 528+ 145
ZJQZ — 1.15+1.44 1.88+ 1.85 246+ 2.57 548+ 5.05

“— AR TR

“—"-levels of all individuals were lower than those of the minimum linear range
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R ZIQZ VIAMW R Bk bR . AL 5 AN JEBFEF
R MEIARR, Bk, R85 50 &
3 S TR . S5 O iR L PRI o AL
B. C FEFEZ IO, AUFRH 16 AN EHEH,
HNZJ. HBLT. HBHF ! HNLS J&#f s 5,
JXWN R, HREHNEEETEATS
(2 ) ArvE, AHHS S SRS A —Fh
RN

2,53 PCAHTFZERE ST PCA WRH 1 E s
FEE 2 BT DTk A 53 A 95.72% 41 4.05% (]
2D SRR o3 AT vl BH s R TR) BT B AR AR B B
JiiE 75 54 16 AN R RERT R LR KR A 4 2%, 5
B HNZI %5 1 28, e C AR Emik
76.21 F1 46.19 mg/g, AARBITH B EEI T TE
#E. JEHE HBLT A28 2 2K, JEARBIFhME—RIL A
P R W T C ERIRIERE, HAEE
AR ER R, FES. E#F HNLS. HBHF.
HNJY #1 HNJH A58 3 28, X 4 MaE#fsiE e C
HRE, W 44.15 mg/g, FELFETREILX,
HAEE C BN 2 5 LL B R IXWN,
GDSG. GXQZ. JXSL. HNJS. JXNF. JXWY. ZJQZ.
HNLY F1 AHHS A58 4 25, #FEE 25 EL,
HEWAR (AHHS), K/ LIzEE C Bl E.

449 T

~ 359 +

X

]

3_~ 269 |

N 180 T+

p HBLT

= *

g %0 T HNZJ
AHHSHQZ %Nj(sixgz.JXWN HBHF #

HNL'Y X OGDSG B HNLS
-9.0 JXNF JXSL9.0 H18.0NH 269 359 449
HNJY ™

9.0 —
TR 1 (95.72%)
2 ETHEEA. B. CIEFETSHEMIZEE 16
B8 PCA #f
Fig. 2 PCA for 16 populations of E. sagittatum based on

content of epimedins A, B, C and icariin

RN AF S PCA AT —EEE R, K 16
ANERED AL BFIC3 R (K 3): ARNER
HNZJ, B2 JE# HBLT, HAeJE#EA C 25, C 2k
ek C R Cu2 AN, C) A HE i HNLS.
HBHE. HNJY #1 HNJH, C, S8fuffi/E#E IXWN,
GDSG-. GXQZ. JXSL. HNJS. JXNF. JXWY. ZJQZ.
HNLY F1 AHHS.

HNZJ
B HBLT
HNIJY
HBHF
HNLS
HNJH
JXWN
HNIS
GXQZ
JXNF

—[ JXSL
AHHS
71QZ
HNLY
IXWY
GDSG

MY 24 16 g 0

BB R
3 EFHETEA. B. CHEFEHEMEHMHIZEE 16
EHRESITE
Fig. 3 Cluster analysis on 16 populations of E. sagittatum
performed based on contents of epimedins A, B, C, and

icariin

254 EHEBMCHEST 16 NEBEREIGEE
A. B. C RREFEET =N SER . AR
5 ARSI A O E B 45 R B, g
CHEEZMLE BEFMK (r=-0.678, P=0.004),
ETrFEZARBSEEEEE ML (r=-0.615,
P=0.011), LR SEE difEMgRASE
E 5 F AR R AE o
3 it
3.1 FiMEFEREITFMNHR

AW FACET IR EEAE b, 25 R I 1]
HFEAARTRAE XTI € 45 R 1) 22 58 m, 48— {e i
FE, oA S T IURE SR, SRV I o 3
OIATIK,  CASH R EURE I TR) RIRE A d5le B e BfF 70 45 SR 1)
SO, AT 2R G0 T R i I SR A IR B B VA

HAN TR WIS, 0 Fi R B LR L
MEFIERISS 1R (1) BT C hERFEEW RS, 1
fEm T T I R "R, BRI E
wushanense T. S. Ying. KV ILITEFFE E. myrianthum
Stearn. ¥EIEF4 E. acuminatum Franch FIZZEF
SEFARRP, (R PR L T B R
PN, SRR 43 BB 2 S5 X A 5 R S (i 7
K. (2) AFEF-Hir R gL EZERE R,
53 7 bk B PL A0 vy T2 MUbRHE, (R 3 U
AT P 25 hru 11024 R e e 2 H
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ARG Fl 5 AT, S e 5 1) e A 118
FCFIA e G0, T S A L AN W 3 AN S (1)
BIREE Co (3) 2R [ ARFIMWYL = i R 228 )
WIS, BT s B, SR
é%%¥§&[14-16,25]0
3.2 XTEMZEEE (PEZAH) @miHayitie

DIl 2y Bpcak T ET R R, (HR
HEIEM TR, SR EE A ),
M) ZE RO, KRR I 24 B IR LR SRR T R
BT ARSI, REE R R KB, AL,
AR LR CPEZ ) S AES
MOl AWFICIESE, WM E R M ),
RS ZEATE, AT RRE ) DG L= H ks, A
] 7= M 2 8 B DX A, AR — MR8 o AR A
UL, PHEIEEER 3NN ZR: (D %
TR B 3 S 7 DR R AR S R 2 I
BRI, AEEMH. (2) ZERNR R
R EFE LM RS, KR A AR
2y bk, ANE)SZAAH. (3D WIALRTS R P
B R S AR R S R AR,
T SIFRFI . (HEATZMAbEE RS, 2
ST IR AR 25 7 R AR AR
33 WMRFERBR

M EREAT IR E 2 I EKEE, HNZI.
HNLS. HBHF Fl HBLT iX 4 AMv T a2 oAb
FBIAE A R R R B AR, 29 AR B
e (BRI I, WA b 87 i 2 2 T o 0 U
R i, AR A A AR S R PR it S
%, o, HBLT EREAR AR, kR
T, HARDRZEAEH 00 i A 7 1 BT 55
CEE GBS RS R0 %), HBLT
JEHE R AR R RO S ) 2 AT s s, Ho L
R I Hh 2 2 55 B FIARR R I . i, S A AE
S B AR Ha e B A, AHHS FEBEASELA/E b 24
i, AR TE A R E 8, ot 2 o B
Rl tt, WE s H R Em v, Ak
SRR A o o
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