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Abstract: Flavonoids of Epimedium truncatum were extracted by ultrasonic assisted extraction
with 70% ethanol. The extract was analyzed by capillary liquid chromatography-mass
spectrometry, and the main active compounds were determined by HPLC and compared with
that of Epimedium sagittatum. Six constituents, including epimedin B, epimedin C, icariin,
guercetin-3-O-rhamnoside, kaempferin and 3,5, 7-Trihydroxyl-4’-methoxyl-8-prenylflavone-3-
O-a-L-rhamno-pyranosyl-(1 — 2 ) -a-L-rhamnopyranoside, were isolated and identified from
leaves of E. truncatum for the first time. Leaves of E. truncatum contained high levels of
epimedin C, which exceeded that of E. sagiftatum significantly. Results showed that LC-MS
was a quick and easy method for compound analysis of herba epimedii. E. fruncatum is a
good plant resource for epimedin C and worth further exploration.
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R RTERT, XN FRIELAELGM RE.
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BEEH, MNEBEERMEY PG BAREE
Boraa, UBA BT RER YRR KB
SR, HEEEeHE 2R R 2 WIS,
RUNRLELSHERAE, T b L824
LG 22728 ( Epimedium elachyphyllum Stearn)
MEHREERE, FHIFREITERN., B4
RRERER . SHAEXN Z AR R EEDR T
SR, BCPEEYE)ICR, MANEFEE (Epi-
medium truncatum H. R. Liang) FE = F ¥ 5,
FE¥EIR 600 ~ 1000 m WTEE N EAE B2/,
REMPNREERPICAZG R, HEERGR P
BHAZLY, MAHEEEE RN N T2
B AL HAE A B AR B 8, W H BTN
FHE R B FZR PR E D, RIE SO
P, BREPUREEYRLIEEE A(Epimedin
A) . ¥iZ & B(Epimedin B) ., ¥iZ& & C(Epime-
din C) #EEFEH (Icarin) X 4 # S BB A F
B, EMRAEA 8-RIUGENEWMEE YR,
A EHEBVOHIX 4 Fp L E RPN R LB R MR
BRtaEZ—1 7, ABIREECR AR A R B
HImBHE FEE MR XA, RS B BB &
R A BRI AL B, X E#EAT LC-
MS 27, BELEHFHEELEY, B 5%
HLSCRA FER LBV IR, S EEEER
srEg, FTHARR(hES M) ICERE 5 R E
BN AT BB

1 WA

1.1 L%

HT-RXF(METTLER TOLEDO AG204, Hit),
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1 & & £ 2 ( Epimedium truncatum H. R.
Liang) F 2009 4% B ¥ pafrok B g K IF4E . &t
¥ ¥ % ( Epimedium sagittatum ( Sieb. & Zucc. )
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2.1 HaEbH&E

SRR R EE TR MR A E, o
40 B, HHFRE 0.0 mg TR, b mL
70% ZBE, BYGIRA, 40°CHEFERE 30 min, #
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5 mL d5948#1 0. 22 ym A HLIER S LT 38, B
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Agilent 1100 B BAREIEL, BiHN Ag-
lent TC-C18, (250 mm x4.6 mm, 5 ym), Agi-
lent C18 {34 (4.6 mm x7.5 mm, 5 ym), ¥
WP: 272 nm, FIHHEH 1% ZBK (A) FIZIE
(C), W 1.0/min; KR 25°C; #HAHE S ul,
BEHRH 0~5 mn C 2 25%, 5~10 min C N
28%, 10~15 min C 2 33%, 15~20 min C H
35%, 20~25 min C 2 40%, 25~30 min C K
25% .
2.3 RigsEH

Thermo TSQ quantum Access Max Jfi %1%,
m/z FHETEE 150 ~1200 amu; {5 H, A 3000 eV;
BRRAGIREE 250°C; BAERE 350°C; HRE
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Fig. 1 Total ion chromatogram (TIC) of Epimedium
truncatum leaf extract
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B4 449. 32 m/z(M +H), “REERE 254
Hr= e 1% m/z 302. 38(M-Rha + H) fl m/z
286. 68[ M-(Rha+0) +H] (B 2: Compound 1),
—RRIE R FEE B SRR -3-O-RZERK
( Quercetin-3-O-rhamnoside ) 4 — %!, 3% H
AWK R-3-O-FEMR MR, Ak lE
SE m/z 449. 07 R Quercetin-3-O-rhamnoside iy
W FETFIE,

HEW2: (RERE7.33 min B K—% %
K45 809.88 m/z (M +H), —RAIERE 4514
HBri= s T m/z2676.32 (M-Xyl +H), m/z
530.66[ M-(Xyl +Rha) +H]., m/z 368. 73[ M-
(Xyl +Rha +Glc) +H], m/z312. 77[ M-( Xyl +
Rha +Glc +C,Hy) +H] (2. Compound 2),
—RRIEM _RAEE B 58 EE B (Epimedin
B)®A—H", HAWESE B RMME, Hik
TPV E m/z 809. 88 & Epimedin B i#ET5
T,

HEW3: REBERE 9. 54 min B K—% ik
B4 433.10 m/z (M +H), —RikE 43514
Hr=4 B 1% m/z 286. 69 (M-Rha + H) fl m/z
270.71[ M-(Rha +0O) +H] (B 2: Compound
e ~EFEM_RFEERFESLEF
(kaempferin) A —3"*, 3 HAFA ILEHFRM
B, HATLIKE m/z433. 10 S kaempferin 1
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Compound 1 Product-ion spectra of precursor ion m/z 449.32 (M+H) Compound 2 Product-ion spectra of precursor ion m/z 809.88 (M+H)
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Compound 3 Product-ion spectra of precursor ion m/z 433.65 (M+H) Compound 4 Product-ion spectra of precursor ion m/z 823.45 (M+H)
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Compound 5 Product-ion spectra of precursor ion m/z 677.42 (M+H) Compound 6 Product-ion spectra of precursor ion m/z 661.07 (M+H)
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Fig.2 MS/MS spectra of compound 1 to compound 6 found in leaves of E. truncatum
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(Xyl +Rha +Glc +C,Hg)+H] (E 2: Compound
4), —REEM _FREFESHWEE C (Epi-
medin C) —2"*"™, & WMERE C HAMAE,
HIEF DL E m/z 823. 45 24 Epimedin C f{ #E

Hr=Y e 7% m/z530.88(M-Rha +H), m/z
369. 16[M-(Rha +Glc) +H] (B 2; Compound
5) o —HBIEM R ITIEEE SRFEEH (icarin)
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&6 {REETHE 28. 02 min P —FETIE
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T8 Tk, —F R R EifE R 53,5, 7- =84 -H
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o- Bk gL (3, 5, 7-Trihydroxyl-4’ -methoxyl-
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8-prenylflavone-3-O-L-rhamnopyranosyl-(1 —2 ) -
o-L-rhamno-pyranoside) —3!'*"® | %4 3,5,7
=47 - E 8- 7 U 2 5 B-3-O-L- R 2=k
WAL (152) -o- RZEME W R, Bk
A LIE m/2661.42 3 3,5,7- =84 -HE
#£-8-F I EE R -3-O-L- B2 (1-2) -o-
SRS R YRS T T
3.2 RPEFEIEZETURSRE
3.2.1 SWAEEGR

HPLC 4#rkBi, ¥iZeE A, BiZEE B, 98
& C MEFEER M # 4 RSD 4514 1. 44% |
1.43% ., 1.40% . 1.44% ., FaEEEEFEH, B
EE A, PIEE B, e C IEFET RSN
RSD 43514 1.85% . 1.81% . 1.93% #1 1.66% .
BT A, PiEE B, PEE C MEZEETmeE
B 243514 101. 28% (RSD 1.52% ). 100.95%
(RSD 2.15%). 105.95% ( RSD 3.48%) #i
103.25% (RSD 2. 69) , VI F#IEFTW, &
YRt . EEREIERE R,
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3.2.2 FEFHERSESE

B HPLC 84 &% (B 3) W LAE H, WAHEE
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CHREERNIE, XEWARE K. &M
FHELBATHELERR T, 2FREIHRAK
RO RIF# 20 BRAERR, MEPEE A, BIEE B,
HEE C HZXERTERAAMRILEE, &
RAF, BRFHEFEEMTHHEEEREE A,
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EHES B BIEG IS, ERFY, R
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Peak 1, 2, 3, and 4 represent Epimedin A, Epimedin B, Epimedin C and Icariin respectively.

B3 {mFEZ¥EME(a) MEHHEFE(b) A Ry EREME 272 nm 49 HPLC B

Fig. 3 HPLC chromatograms at 272 nm of flavonoids in leaves of E truncatum (a) and E. sagittatum (b)

F1 BXENFTHEEA SEEB HEEC, EXEFURIMAERESE

Table 1 Epimedin A, epimedin B, epimedin C, icariin and total contents of these
four compounds in tested samples
Yo A B A(mg/g) BIEERE B(mg/g) HIEERE C(mo/g) E¥ET(mo/g)  HBE(MY/g)
Species n Epimedin A Epimedin B Epimedin C Icariin Total
Epimedium truncatum 20 - 120. 219 +14. 426 - 120.219 +14. 42

Epimedium sagittatumn 20 5.916 +1. 482

5.442 +1.322

57.467 £11.796 19.328+4.009  88. 153 +16. 366

- RARENE,
Note: “ —”means not found in the sample.
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[FEE B, §Z&E < C. 3,5, 7-Trihydroxyl-4’-me-
thoxyl-8-prenylflavone-3-O-x-L-rhamnopyranosyl-
(1—-2)-a-L-rhamnopyranoside fIfEEEH | UK
2 MHAbAL Y (MR R 3-O-BFMEN. WEH) .
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vone-3-0-a-L-rhamnopyranosyl-( 1 — 2 )-o-L-rh-
amnopyranoside £k&4%) B \if {75 5 8 72 £ 28 R
FHEEEPAME, ARV EREMFHEEE
PRIIZR S, A HPLC F:El SR R ETE
PR SR ASEIe R, HPLC of DItes s B i &
WIXAIRHES S BN EE WA TR
a3Ar, BRI B F B BRI E Y. T
MS § HPLC B gB7E L 2Ea E A AE 2R EN
B, MIRBEE S S8 B o) PO T X X
A EYRT SR, B, ALEM
HH BB T LC-MS J5 i 7 B 25 4 4k 2 A3 19 2 A7
MEREARPAEEEEM,

HEE AP EIEE A, BI%E B, HIEE
C. B¥FEHR 4 MRS ERIENITFMIELELGH
PR E RFEEREAS T, WANEEE
MEGHZEEN R P FERERS, KRIRFHE
FESAFENHEC C HEBANHHEREE
1.5, JFEMEEA, HIEEB, PEECH
BEET 4 MBS R FRR B E R T HH 2
FHE(p<0.01), BnHikEWREFEME. 57
Ab, B AR IRAFHE F 7 L4 Epimedoside
A. Epimedoside C. lkarisoside A, Baohuoside
. Kaempferol-3-dirhamnoside., Hyperin, Oleano-
lic acid ZREHEA ", HILHER, MENEEER
AR BRI R MME, £ RFEGMIRE
SRSV T I EIGAE . 2 EORMIEAR R 1
EOT, —HHEMNZEMREFEEHA TRIEM
GAP FHi i, 55— J7 T RLNGR X 16 # ok &
BEREEEEYHNESME. R RREYN
BoE, FEMRIERIZ RS METIR T H LA RE, W
FHEEEELRSSEBBRE, BAMRETRAE
o AZ AR IR A AR IR B L AR

SE 3wk
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