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Establishment of RP-LC/ESI-MS Combained with HILIC/ESI-MS Method
for Research of Metabonomics of Rat Urine

GAO Xiao-yan" , BAI Yu-jing
( Center of Scientific Experiment Beijing University of Chinese Medicine, Beijing 100029, China)

[ Abstract ] Objective: To establish a RP-LC/ESI-MS combined with HILIC/ESI-MS method for the
research of metabonomics. Method: For RP-LC/ESI-MS, the assay was conducted on a Prevail C,; (4.6 mm X
250 mm, 5 pm). The mobile phase A was 10 mmol -L.”" ammonium formate ( adjusted to pH 4 with formic acid)
in water, B was acetonitrile-formic acid (99.9:0.1). A gradient elution mode composed of A and B was used as
the mobile phase. For HILIC/ESI-MS, the assay was conducted on a Alltima HP HILIC (2.1 mm x 150 mm,
3 pm). The mobile phase A was 10 mmol -L "' ammonium formate (adjusted to pH 4 with formic acid) in water, B
was acetonitrile-formic acid (99.9:0.1). A gradient elution mode composed of A and B was also used as the
mobile phase. Electrospray ionization ( EST) in the positive and negative ion mode was used as the ionization
source. Nitrogen was used as the nebulizer gas and was maintained at a flow of 11.0 L +min~" with a nebulizer
pressure of 50. 0 psi. The fragmentor voltage was set at 275.8 V. Mass spectra were recorded covering m/z 15-
2200. Result: Endogenous compounds with different polarity in rat urine could be detected by using RP-LC/ESI-
MS and HILIC/ESI-MS. Conclusion: This method could offer a reference for metabonomics study.

[ Key words ] RP-LC/ESI-MS; HILIC/ESI-MS; rat urine; metabonomics

AR R A TR /Ny T AR R R WE A PLIR AR OB R AL A 45 A A I ] ) 22

[KFEHEE] 20120424(010)
[(EeWB] HEFAKPFEESTH (81173649/H2817) ;Jb 50 h & 25k [ F 88T H (5221010061055 )
[EIRES] " E e, 14, mIIFoE 0, NS vh 25 s 45 il S R AR 25 W) 1 “# 01 5% , Tel :010-64286401, E-mail : gaoxiaoyan0913 @ sina. com

- 119 -



55 18 %5 20 1 r [ 52 56 7 ) o Ak A Vol. 18, No. 20
2012 4F 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2012

S AR A —F 3 85 43 17 5 1 1t R J2 DA S i min, |35 LC-MS" 534,

AR 20 0 B R . WA - S (LC-MS) £ AR (9 1 3 LC-MS &%

PR HL AR = 0 RO R L 8 ok, T DL SR R 2 3.1 ZEOKAE W AH 3% (HILIC)  Alltima HP

A5 W 1 [ IR PR s 3 B 5 48 5, T EL sl A T AURH -
T (GC-MS) v B A (i 4 it 11y b 1, 5B 45 531 7123 A7 2%
FACE Y B HAR S F R Wy R it B o rp & BRI A AR
T BT B A R R ik A
SCH HILIC/ESI-MS 3 fil RP-LC/ESI-MS % #f 45 &
XF PRVBCHEAT 43 BT, LA S A 7 A Sy 4 T A9 AL 06 4 2 AF
TR R T

1 KR 5RK%

Agilent 1100 % &5 ¢ ¥k #H 0, 1% {X , Agilent LC/
MSD Trap XCT Plus B JRi%AY & 5 0 E R . —
A8 M F AN 4% . A S JEAE 4% ALl 48 L Chemstations
P2 T ARG A5 (SE I Agilent 23 ®) , H 57 20PR-52D
R SV VR B0 ML, AR B A TR AR (B OB AR
TR A R F) ,KQ-250DE B Ky 5 #7575 vk 4%
(R A5 A A PR R ), Milli-Q 2 afi Ak ok il 45 5
4¢ (Millipore 23 7)) o HU B | 2 i 149 4y £ 3% 4l ( 36 [
Fisher A ] ) o
2 RBHRESHE

T FEREME BN KB 6 H (6 JH i), K 180 ~
220 g, My T b BT 4k R AR S5 S W BHECA BR A
Al SCE AR TE RIS NLEREE 1 RS, 200 B B = AR
HHE I 0 ~24 h R, LR FE T S 4G T AR
WA K o RO B RIS T - 20 °C okAR R
Ffo PRUURE S AL BRI B SE 3 R A AR (25 £3) CLmA
3 fi5 i E 2K KB B, SR 5 10 000 1+ min ' B0 10

HILIC (354 (2. 1 mm x 150 mm,3 wm); FishAH A
10 mmol « L™" W1 i2 4% 2% vh % (' % 4 pH 4.0), B
0.1%2H R NG, A5 B E®RE (0 ~5 min,
100% ~90% B,5 ~8 min,90% ~80% B,8 ~20 min,
80% ~60% B,20 ~35 min,60% ~40% B) ; ¥ & 25
°C,%H 0.2 mL-min"",

3.2 RAHWAH 3% (RP-LC)  Prevail C {4 35% 4%
(4.6 mm x250 mm,5 wm) ;¥ AH A 10 mmol - L™
P TR e % P ( R 98 pH 4.0) ,B 0. 1% W iR 25 ,
A5 BESEEYER (0 ~5 min,20% ~40% B,5 ~ 10
min,40% ~60% B,10 ~20 min,60% ~80% B,20 ~
25 min, 80% ~ 100% B); #Fi& 25 C, jii & 0.5
mL+min "',

3.3 ik ESI & FUR, & 1R 350 C, B4
EHLE 3.5 kV, 24k K J1 275. 8 kPa, ZE {LE 77 50.0
psi, TR AW 11.0 Lemin ™", J i 39 1 Y0 [l m/z
15 ~ 600, 1F £ 25 5K Hi A =

4 AEEER

4.1 BMEVERE AR X RS A R B ) R i
fifR e W S R EEEIR . SRS AR B T L, 4
SIRRE 2R AR R y- 2T R RN &R
VEHU(E 2 iR Y 174.9/148.9,124.0/79. 8 ,205. 0/
148.9,104.2/87.3, 163.8/146.7 J B F X ¥t 47

MRM Ji Al 2ot Rk 1,

R1 SHURMEERRE

No. % 2P Bl /mg- L LAy 2 r
1 A= fifi % ( taurine ) 10 ~ 100 Y=0.8311X-0.519 2 0.998 9
2 8,5/ ( tryptophane ) 5~100 Y =0.982 5X +0.746 6 0.997 5
3 ki % 2 (arginine) 1~50 Y =1.165 8X +0. 699 6 0.998 8
4 -4 3 T (y-aminobutyric acid) 1 ~100 Y =4.862 3X +2.541 4 0.998 3
5 JE 5 # 12 ( phenylalanine) 10 ~ 100 Y =1.543 0X +0.443 2 0.997 8

4.2 REEEREIREY R X B L 2 S 6
VL TR H R RSD < 10% 7 5 1 R AE,
VS 3 d, HF B F AR 65 B RSD < 129 , 45
LW TR R

4.3 FEAERK W E O RO & 6 Oh R 3
15 LC/MS 4307, %AW i FUZE 6 3 B3 o1 1 RSD
¥ <13% |55 B 107 vk o b R

4.4 FERRECEIERS T — 0 SR A 3
+ 120 -

Ty B dl, LC/MS 5 5 S8 Jr B IRICE T - 20 C oK A
W24 h RO SRR S FEET - 20 CukAR,
24 h JE BOH S g R AR UK R OR S ) A 3 R A
LC/MS 73 #r , He A v il i Je o o 1) 22 5, 45 R B
JLF A S W AE 2 KR bl 0] 7 22 5 4% <8% . 4%
REWIRE AL 1E 24 h WERE .

4.5 mEEERE BCE S P R 3 AR R
YL B0 TR TR, AR R T SRR [T i



nﬂf

I3 , 55 : RP-LC/ESI-MS il HILIC/ESI-MS #H %5 & A K BRUR 1 43 6 ) 7 95 1 22 57

B S5 FMAE S R AE 82. 6% ~120.4% .
5 #R

[ 1 & HILIC A% FE 4 ESI™  EST" #9454
B EL B 2 O RP-C @35+ 78 ESTT, ESIAE 5
TR U o DA R BRUR R A R L (R R
WRAR y-RAETRMENZARMNE =508
(58.4+11.1),(8.7+3.2),(10.26.2),(5.0 =
1.0),(109.4 +24.6)mg-L ™' (n=8),

t/min

B 1 HILIC 7 ESI" ,EST & X TH 2B Fit

2 RP-C 47 ESI* ,ESI " #X THEBEFR

6 ifit
HILIC J& 30 4F S o 3% 40 BB 9 iy i 2 — 2

AT LA g R A5 2 KA B4 Al S W B o e R
o w2k S8, AR T8 3 b d oy

I A Hh T P 0 9 23 1, AT e ER S A 288 I 1) 2
Wi 5 T 5 A e 4 B 7K 3 P A BILAR 18 3 3 A A A
v T Y R T A Ak R B T R B0 o A B R
g,

S BETR 2 E W VR N IR W) S5 v L B A — 28
Iy, BAT 2Bl AR W25 D, 6 AT ARG I — PR i
IR BT B IS AT AR I O A . X 07 1D IR, 1R
R 2% B B . BEM T BA M E Tk ARE
PR AR R A PR B E T HOE A B AR . AR 3L
B & 38 57 HILIC/ESI-MS 3 #ll RP-C,,/ESI-MS ¥ #f
L5609 PRI AL 2 20 M7 J7 1, 9 BT e O 96 0 TR
B S PP LR Y & R BEAT I E , AT O AR 24 1Y
MR RS

[ &% 3Tk ]

[0 0%, kv, AR 25 K A I IR i BF 92 Hh i 1
BERELT]. 52 FIIT R 44 75,2008 ,11(1) :59.

(2] B, w8, 5. DUORKIEN AR .0l
AR 35 15 H R S H N RS L)), (4%, 2008, 26
(6) :649.

(3] B, T B AE. KB AR IE 2 IE 4 X 35 20
LT P B SSA 2F 4, 2007,5(3) :307.

[ 4] Jeffrey R Idlel, Frank J Gonzalez. Metabolomics [ J].
Cell Metabolism,2007 ,12(6) ;348.

[5] Clayton T A, Lindon J C, Cloarec O

, et al
Pharmacometabonomic phenotyping and personalized
drug treatment[ J]. Nature,2006,440(7087) :1073.

[6] BHM PAHHRHWLABEHR—PLE T RER
5¢[J]. W E 2% ,2000,35(7) :4331.

(71 AR R, 55 IR 2% T HAE B A 9 43
Bt (J]. 2 Hrikes,2007,35(2) :309.

[ 8] Nicholson J K, Wilson I D. High resolution proton
magnelic resonance spectroscopy of biological fluids[ J].

Prog Nucl Magn Reson Spectrosc,1989,21(4) :449.

[DiEdiiE  ARBEAR

- 121 -



