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Correlations Between Quality and Species, Altitude,
Taxa of Epimedium Plants by UPLC-MS/MS
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Abstract: In this study,the content of the main components in Epimedium was compared by UPLC-MS/MS analysis to
explore the correlation between Epimedium quality, growth altitude and plant groups. The analysis was performed on a
Phenomenex-C18 column (50 mm x2.1 mm,3 pum). The mobile phase consisted of acetonitrile (B) and 0.1% formic
acid (A) were used for gradient elution. The flow rate was 0.2 mL/min. The ion source of MS were ESI with multiple
reaction monitoring mode. A good linear relationship between icariin, epidemin A, epidemin B and epidemin C were
found in the concentration range of 0. 995-9950. 000,0. 992-9920. 000, 1. 021-10210. 000 and 1. 035-10350. 000 ng/
mL, respectively. The average recovery rate were 98. 7% -101.2% and the RSD were 1. 7% -2. 4% . The result showed
that the content of main components were significantly different in different species of Epimedium ,and the content de-
creased with the increasing of elevation. The content of each components in small-flowered taxa of Epimedium were sig-
nificantly higher than the small-flowered taxa. This methods were accurate, rapid, highly sensitive and suitable for the
qualitative analysis of main component of Epimedium.
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Table 1 ~ Sample collection information

%> T % SFAEH KA (8] K e
No. Plant name Collection site Collection time Elevation (m) Plant groups
WoLE A
1 Epimedium boreali-guizhouense PP A 2015-08-21 400 INAE
S.Z.He et Y. K. Ying
2 _ KPliEEE FRATK A IX 201503-19 385 AN
Epimediumm yrianthum Stearn
3 | REEEE TR B X 2015-11-11 344 AN
Epimedium pubescens Maxim.
R O A
4 o REERE RN IX 2015-04-12 996 INTE
Epimedium dolichostemon Stearn
| %{ D = =3
5  JusemRE TR 2015-03-19 1400 INE
Epimedium fargesii Franch.
6 _ EBRRYE T X 20150320 850 Kk
Epimedium acuminatum Franch.
MG : 92
7 Epimedium glandulosopilosum H. R. Liang RIRTATARR & 2015-04-10 1255 K
8 PITE PR FRTITMIX 2015-04-11 1118 KAk

Epimedium leptorrhizum Stearn
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ErRe) Lisk7/E4 KA PR in| K e
No. Plant name Collection site Collection time Elevation (m) Plant groups
1 B2 2 A
9 o WiERE T AR IR B 2015-04-12 950 KAk
Epimedium sutchuenense Franch.
T S A A B
10 . é'i$€:;'éi WK AR R 2015-04-12 1400 KAk
Epimedium ilicifolium Stearn
ﬁ: :2 vao

2 EKWHIE

2.1 ‘iKY

UPLC &4 . f8,i% 4+ Phenomenex C,4#E (50 mm
x2. 1 mm,3 pwm); FahAH: A W R K E W
(0.1% ) ,B Jp LM, BEEEVE ML, VE AR )P .0 ~ 8
min 40% ~53% B;8 ~8. 1 min,40% B;8.1 ~ 10
min, 40% B, Wi :0.2 mL/min; f:1&:40 °C; #E£E

2.2 FRiESEH
MS/MS JFti 25 F : i %5 L [ : 5500 V5 2540k
J1:55 Psiy SCAFUE 115 Psis HBIACFE 7155 Pi;
B TURIRJE :600 °C s KoM : MRM " 5 filf 8 /< ; Me-
divm 2 5k FXF G 25 8 (Declus-
PNEN=N

tering potential, DP) fili## fE 1= ( Collision energy,CE)
W2,

R2 AMUEMNERRIESH

Table 2 Main mass parameters of four components

Az BT FEF PR LN Tlf A HL
Compound Parent ions (m/z) Product ions (m/z) Dechustering potential (V) Collision energy (V)
2L 7E4F Tearrin 676.7 531.3* ,369.2 65.9 21.8
725 A Epimedin A 838.9 531.2% ,677.3 54.1 31.1
#7258 B Epimedin B 808.9 531.2* ,677.3 64.8 29.1
B35 C Epimedin C 822.9 531.2* ,677.3 52.9 26.0
T EEE T,
Note: * Quantitative ion pairs.
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Table 3  Liner equations and factors of four flavonoids

Xt BE EVEpy i EPEY Lt
Standard Liner equation r Liner range (ng/mL)
FEEFEY Tearrin Y =12.37437X +783. 65865 0.9997 0.995 ~9950
#1755 AEpimedin A Y=8.11183X +387.48287 0.9996 0.992 ~9920
#7525 BEpimedin B Y'=21.32889X +1137.01528 0.9997 1.021 ~ 10210
#1755 CEpimedin C Y = 12.99240X +926. 11437 0.9997 1.035 ~ 10350
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Table 4 Content determination results

ETRe TR HI7EE A WIFEE B BlFEE C ISCR iy

No. Tcarrin (% ) Epimedin A (% ) Epimedin B (% ) Epimedin C (% ) Total content (% )
1 0.54 3.85 0.49 1.01 5.89
2 0.36 1.42 0.33 1.49 3.60
3 0.53 1.37 0.89 0.77 3.56
4 0.19 0.56 0.36 1.31 2.42
5 0.16 1.24 0.60 1.11 3.11
6 0.13 0.47 0.29 0.87 1.76
7 - _ - _ -
8 - 0.01 - 0.02 0.03
9 - 0.01 - 0.01 0.02

10 - 0.01 0.01 0.03 0.05
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Fig. 1 MRM chromatogram of four compounds

4.2 ARABHREKEFEGHFEERNSINEE
=R

A% SRR 5 BE 4R 300 ~ 500 m 500 ~ 1000
m 1000 ~ 1500 m =B, 10 > 5 Fl 2F 22 0 5 4 %
EHERTAXE, i FAERAER— X, £5 <
RS R 22 5 A S KK, LUEAS R A KRR 2
SEFE F R EL ] F K B R X 1Y R
i S A B i SR A T SR LA T
L (E2), fERTA, ARG R E 2 AR I R
T S S AT A B TR A v 4G o i % T R AR R
AE A A S T VR S A8 2 T (B o 1 S PP R 1A
FEARIHE AR MBI, A 7 IR AFSY o

5.0
4.5 — PRAEA Tcariin
4.0 = HZEE A Epidemin A
§ ;f) —— HiZEE B Epidemin B
I E 2.5 — B7E5E C Epidemin C
»m - A N —
é 2.0 —— L& Total content
1.5
1.0
0.5
0
300-500  500-1000  1000-1500
IR
Altimde(m)

2 FRABRTEFEAMHEERINEE
Fig. 2 The contents of the 4 main components in Epimedium

from different elevations
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Fig. 3 The contents of the 4 main components in Epimedium

from plant groups
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