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Determination of bile acids, bilirubin and taurine in rat plasma by LC-MS/MS
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Abstract

developed for the simultaneous determination of bile acids, bilirubin and taurine in rat plasma. Plasma samples

A high-performance liquid chromatography tandem mass spectrometry ( LC-MS/MS) method was

were protein precipitated with methanol and analyzed by LC-MS/MS. The analytes were well separated on a Zorb-
ax SB-C,g column (150 mm x2.1 mm, 5 pum) with gradient elution of methanol and 10 mmol/L ammonium
acetate in aqueous solution ( pH 3. 0). Detection was carried out on a triple quadrupole tandem mass spectrometer
by selected reaction monitoring (SRM) in the negative ion mode. The proposed method proved to be sensitive and
selective, which is suitable for the determination of bile acids, bilirubin and taurine in rat plasma.
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2.1 LC-MS/MS & &4
{4, 3i% £ ; Zorbax SB-C,q (150 mm x 2.1 mm,

5 wm); 30 C; WA (A) B EE-(B)
10 mmol/ L R BV R ( R YA pH % 3. 0) 6 B2 1
J s P < 0. 25 mL/min; JEAE . 10 pL; B B F2E Iy
(A:B)UIF:0 ~3 min, 1:99;7 ~ 20 min,70: 30;
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iR ] EST B F-I, 185 1264 T 1B 4% S
A (SRM) A5 I 7 2% o0 2 2, R ) 25 5 /1 2%
TE TR RE R WL 1, ESIMS/MS EE T2
BN WS HE: -4.0 kV; B8 P B
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Pa) s AR TR 1225 arb il 4 < ) (R
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2.2 ARAER G B

R PR s HE o 1) 8 s Y o £ 2 V< BIL 8 T
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P VE R o RS B T ot i 9 Y LA [) e A9 T 45
FARG IR EM W, & BT IR IH LR M - 2 Jox
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2.3 R E

Fi 5 B B, 100 WL, B 1.5 ml. 255
ORI N AR SR IR (10 pg/mL)
10 L, FIEE 400 pL, JAJE 5 min JE5],4 °C 16 000
r/min 2.0 10 min, ¥ 8% b 3 ik 200 L FHERE /N
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Table 1 LC-MS/MS detection parameters and calibration curves of each analyte
[M-H] " SRM Collision Regression Linear range/ LOD/
Analyte . . R?
(m/z) transition energy/V equation (pg/mL) (pg/mL)

LCA 375.3 375.3—375.3 18 R=13.272¢-0.514 7 0.9959 0. 05-50 0. 005
UDCA 391.3 391.3—391.3 15 R =8.597 5¢-0.432 1 0.997 2 0. 05-50 0.003
HDCA 391.3 391.3—-391.3 15 R=7.0321¢-0.1179 0.994 7 0. 05-50 0. 007
CDCA 391.3 391.3—391.3 15 R=6.7122¢ +0.056 6 0.997 9 0.05-50 0. 006
DCA 391.3 391.3—-391.3 15 R =26.3155¢-0.001 8 0.998 6 0. 05-50 0. 005
CA 407.3 407.3—343.3 36 R=1.8654c¢-0.0715 0.997 1 0. 05-50 0. 004
GUDCA 448.3 448.3-74.0 50 R=1.2869¢+0.091 6 0.998 6 0.05-50 0. 005
GCDCA 448.3 448.3574.0 30 R=1.2324¢-0.4677 0.999 0 0.05-50 0. 005
GDCA 448.3 448.3-74.0 42 R=2.157 8¢-0.107 9 0.999 2 0. 05-50 0.003
GCA 464.3 464.3-74.0 36 R=1.8169¢-0.212 8 0.998 8 0.2-200 0.015
TUDCA 498.3 498.3—124.0 36 R=1.024 1¢ -0.677 7 0.996 5 0.05-50 0.010
TCDCA 498.3 498.3—124.0 32 R=1.1179¢+0.232 2 0.997 6 0. 05-50 0.003
TDCA 498.3 498.3—124.0 49 R=0.686 7¢ -0.314 9 0.997 3 0. 05-50 0.012
TCA 514.3 514.3—-80.0 58 R=0.5125¢-0.283 6 0.998 5 0. 05-50 0.010
TAU 124.0 124.0—124.0 19 R=0.2159¢-0.347 5 0.998 6 0.2-200 0.024
BIL 583.3 583.3—5284.8 23 R=5.0123¢ -0.794 6 0.994 7 0. 15-150 0.031
GLIB 492.0 492.0—169. 8 28 - - - -

3.1.2 #FAE HbnifEM e Oy gk, Bl A
H O30 3 PSR R BE K P O RE S, 452, 37 IR Uy
BRFEERAE . FE — AT PIE S E 5 R TTHE
it ARG B L 5 EAS [R) K 3% 223 28 - e 5 ik, 1153
HEIADRS % B2 . 45 J R % 7 150G %5 % R 4, RSD
1E4.27% ~12.58% Z [,
3.1.3 R fRbnuEfh 2 E Ik, B A
LTI 3 FlAS [ B KV 118 2R iy, s e /K
4S5 A TR T CE O F124 h 44242, 37 3
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INF15% UL BHAE S ZS JRCE 24 h FRE
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BT TR A P gk i R A, VR R %S TR
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2 A AL 1 3 P A [] W 3 7K - 1) I 2 4%
6 1y, 42°2. 37 TN Jr AN BE, F 1T P ORS 2
A 10 pg/mL BRI 10 pL, P EIR 5] 30 s,
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Ht LC-MS/MS 43#7 o 43 33153545 21 43 (4115 1 2%
Hr N EPE o & i) 5 AR B T AR [ (A, -
Ao) - r:| °

FRICR BUIR A M3 6 4y, 4“2, 37 TR J5 i
WIS, T B R % A S A — D TR R

TR BV ol VA VR S PN P R R T 45 T B2 K
SERE LA 2 By, 8 E TR 5] 30 s, 4 °C RO
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O3 OB 2 Ay (TR b 9 IR A
) SNk E AR (A, -A4y) -r].

XA = Ay) =1 (A, =Ay) —r 4% [ (A, -
Ay) —-r]/[ (A, -Ay) —r] x100% T3, Af3 44153
ML G AL BT 25 RS (% ) 5 2R R, 2540
PTG LN R 719 % S (IR S TR &SNS B
80% HEE
3.1.5 AF#Em

A (B EEERAH) R BIR A 2% 6 iy, A
IAEATARHE it S ARV, 4% 2. 37 00T J7 ik Ak 2
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My, T B3 WCD 20 RE BEINAGR B AR UE i A
PRI TROE fE, OS2 2003 3 ik B2 /K- 1 1
WHREE 6 1. WIIEIRS) 30 5,4 °C 12 000 r/min
FHELG S min J5, A FIE WAL LC-MS/MS Jy
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Table 2 Quantification of each analyte in various plasma samples of rats ( pg/mL)

No. Mean/
Analyte 2 o RSD/%
1 2 3 5 6 (pg/mL)
LCA 0.134 0. 435 0. 643 0.333 0.075 0.310 67.32
UDCA 0.784 3.219 0. 888 1.579 4.556 2.132 2.193 66. 72
HDCA 0.338 1. 133 1. 965 2.458 0. 965 1.117 1.329 57.06
CDCA 0. 905 1. 998 4.332 3.219 0. 657 2.223 2.222 62.61
DCA 0.736 5.435 3.219 7.938 0. 885 2.413 3.438 81. 40
CA 1. 036 9. 545 11.788 14.932 13.213 12.959 10. 579 47.29
GUDCA 0.421 0. 989 0. 556 0. 493 0.998 0. 785 0.707 35.82
GCDCA 0.328 0. 832 0. 949 0.536 1.323 0.574 0. 757 46. 86
GDCA 0.704 0. 089 1.354 1.365 1. 003 0. 545 0. 843 58.95
GCA 4.292 1.215 2.343 3.914 1. 898 1. 076 2.456 55.42
TUDCA 0.117 0.234 0. 059 0. 053 0. 147 0.212 0. 137 55.28
TCDCA 0. 082 0. 055 0.113 0.078 0. 059 0. 142 0. 088 37.98
TDCA 0. 105 0. 157 0. 143 0. 088 0. 655 0. 302 0. 242 89. 46
TCA 0.051 0.135 0.132 0. 265 0. 347 0. 054 0. 164 72.37
TAU 8. 785 12. 456 10. 321 13. 145 7.554 9.321 10. 264 21. 14
BIL 2.579 4.833 2.998 3.219 5. 346 6.732 4,285 37. 80
1 1 NI
L k 4 it #
PZ f 4.1 # Ay 222 oy kAl
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Figure 1 Typical chromatograms of standard solution (A) and plasma
sample (B) by LC-MS/MS
1:TAU;2:LCA;3.UDCA;4:HDCA;5:CDCA;6:DCA;7.CA;8.GUD-
CA;9:GCDCA;10:GDCA;11:TCA;12:GCA;13: TUDCA;14. TCDCA;
15:TDCA;16;BIL;17 :GLIB (1S)
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