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Analysis of Glucuronide Conjugates of Icaritin in Rat by LC-MS/MS
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Abstract; The glucuronide conjugates of icaritin in rat plasma, urine and feces were analyzed
by high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS).
Samples were extracted using Cyg solid-phase extraction cartridges, and then separated on a
Dikma C,s column. The mobile phase was consisted of V (acetonitrile) : V(water) : V (ace-
tic acid)= 45 : 55 : 1. 5. Electrospray ionization (ESI) source was applied. Full scan and
second stage mass scan were performed in the negative ion mode. According to the chroma-
tography and MS data, a di-glucuronide conjugate (M1) and two mon-glucuronide conju-
gates (M2 and M3) of icaritin are identified in rat. M1, M2 and M3 can be detected in plas-
ma and urine, while M2 and M3 can be found in feces after oral administration of icaritin to
rat.
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Fig.1 Structure of icaritin

1 Xy
1.1 {8

API 3000 ¥& AH 5 3% - & BX T 35 : 32 B AB
A7, Be A Turbo lonspray B 46 1R ; Agi-
lent 1100 PUSTHERM B S 4% . R E L HE
AT =&
1.2 K FFadt A

FEEFEENW IR (99.9%) . tH REZWAFR
BE SR AL s BUIR I BR (431 26D - 1 B Jb 3 4k 25
Nl CHE (g4 . W B 35 B Sigma A F]; 4
BREiga) . W EEE Tedia 2 A ; B (5
a) . 1 B 2 E Fisher /A 7] ; Bakerbond [E 45 % BL
Hf(cls »100 mg/l mL)Jﬂ@ﬁ%@ Baker /Aﬁjo
1.3 REEHE
1.3.1 @& Dikma Cy 4 (200 mm X
4.6 mmX5 pm): 3 E Dikma 24 &) 7= & ; Cis fR
P #E (4 mm X 3.0 mm): 3% [E Phenomenx 2\ H]
PR VZEE) : VOK) : VIZER) =

45 : 55+ 1, 5; % 0.6 mL « min '; #HF 50
pLs R 25 C,
1.3.2 FiEs&M BBER TR, AR RN,
WS 5 B B — 4 000 V, JRIR BE 400 'C,F 4L K 6
unit, FHFS N 11 unit, fiIE SN 7 unit, K H—
FM R TR E S
1.4 HmaE

B 200 pL A= 98 i (It PR A 38) ,50 pl 2.5
g L' B MBS WM 100 pL BER — S5
M (pH 3. 99, LA 200 pL &K, 383 3
min, B 10 min(9 500 r » min” ), FIHFRE
EEfLEF ) SPE Cis#t, 6 A 2X1 mL 7K #h ¥k,
A 2X1 mL FERGE R , e B BRI T 40 C
TERKT. BRRWH 150 oL WHHERE .
WL 50 pL #47 HPLC-MS/MS 43 #7 .

2 HR5WiR

T F R T , 75 R B E A 25 R
FERRAE— R T A% E EYaaz 14
WDTET m/z 13ST(MD I 2 NS T BT
m/z 561(M2 Fl M3) i, 7EFMEH — %
EIEE BN R 2 NS T BT m/z 561(M2
M), M1 B 7 R E R TE
Y% 2X176 u, M2 1 M3 fAHXS 43 F &t
FRZ Y ¥ % 176 u, @5 4% B B E T R
tromn < Irovn << Erows) << Ericarion o 9125 FE M1
HEBFERXNVEERRAE S Y, M2 1 M3 R
BRYEBEZXNPEERRSEY .

Xt m/z 7T37T(M1)Fl m/z 561 (M2 F1 M3) 4k
SLHEAT RIS 4 AL B R 2T i A iE R
MRS E R~ THE 2 fE 3, £ M1 By 2% i &
o, R R m/ 2 737 B F— oy FHEIFERERR (176
W G m/z 561, B F WL 0 FREEEER S
m/z 385, LA R HiWEBE R BS F m/z 175 Hl m/z
113, m/z 385 R FERAENE FHEA T
SHFE TR, A IRE, R E T ER
T BB m/z 175 MHEE—4FKA—5
FEABRIG W m/ =z 113 7] LAE N 0 52 25 ) H
VERERR 45 & W HBOUE SR 98 I i€ M1 R F
BENWHEERRS Y. 76 M2 fl M3 1=
% i B, BRI m/ 2 561 i & — 2 TR bE
BERRJ5 HY m/z 385, FySMEISH m/z 175 Fl m/=
113 B 7, Fipifeg M2 fl M3 M FERAH
HVEBERE S .

itk —2B R B M1, M2 F1 M3 /9 = 2% i i
R P= A R B T m/2 385 MR 25 iE ¢
EXNMBERBEF . BT/XMEH#TT - RED



378

H3E

Bro (E e T =2 PO SRS AR BB BEAT — R
WG AT, PR I K B IR A DP B R 70 V
R 160 V, i M1.M2 fl M3 728 TR N3
fift 7= m/ = 385 W SRJG 18 m/ = 385 R4 2 4>
VO AT CRIVRIE 98 22 AP A A Rl 5 SRR , BRAR A
BT=ZREITNOER. ERFERN B
B RREE T R, B ERKE B 37
FHEEJE ) m/ 2 370 i % C 35 8 fi 2- B 5-2-H &
WG K m/z 311 J5i % B 3 3" F A0 C 3 8

12t a
Z gt
=}
(]
0 : : :
1 3 5 7 9 11 13 15
t/min
10. 0
8. 0} b
g‘ 6.0}
5 4.0t
E
2. 0f
0.0 il BN
1 3 5 7 9 11 13 15
t/min

&2

i 2-BFE2-HRERNEFN m/z 297 FHRE
F. BMLM2 fl M3 =R FiERS5®RFEE
RGBS E AT R, RIENRER
A IR B4 R 3 S AR A, 8 TR 4, R b E— 2 3F
BT ML.M2 fl M3 BEEERN B RY
A4, M2 f1 M3 B A R & A T 5 F R
R SRR R, (B AR B8 B IR R R, B BH M2
M M3 KFE 4R,

300} Mij=
>
= 200}
=}
8
= 100} o
0 m oty : 2y
1 3 5 7 9 11 13 15
t/min
6 M21S
= <
2 4t 4
2 5
= M3
T 2r
2
0 ; ; T T : .
1 3 5 7 9 11 13 15
t/min

EBRTFTAREFEZEREP ML M2 f M3 W Z L P EIEE

a. 2 H R ;b HEH AT 80 me - kg™ MR FER T IR BUREE
Fig.2 Product ion scan chromatograms spectra of M1, M2 and M3 in rat urine after oral administration

a. blank urine sample; b. urine sample obtained after oral administration of 80 mg « kg™ ! icaritin
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Fig. 3 Product ion scan spectra of M1, M2 and M3
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Fig. 4 product ion scan spectra of icaritin and full scan MS® spectra of conjugates

a. product ion scan spectrum of icaritin; b. MS® spectrum of M1; c. MS® spectrum of M2 and M3
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