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Determination of plasma concentration of f—elemene in Curcuma
zedoaria by GC-MS and its pharmacokinetic study in rats’
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Abstract Objective: To establish a rapid, sensitive method for the determination of plasma concentration of
B —elemene in Curcuma zedoaria using capillary gas chromatography coupled to mass spectrometry ( GC-MS ) and
to study the pharmacokinetics in rats. Methods: The plasma sample was treated with a liquid-liquid extraction
method of n—hexane, and naphthalene was used as an internal standard (IS ). The determination was performed
on DB-5 column ( 30 m x 0.25 mm, 0.25 pum ). The initial column temperature was 60 °C , maintained for 1 min,

then raised to 160 °C at a rate of 30 °C * min"', maintained for 3 min, and finally increased to 200 °C at a rate of
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10 °C * min~" and maintained for 2 min. EI and single ion monitoring pattern ( SIM ) were used for ion scanning with

m/z 93 ( B —elemene ) and m/z 128 (1S ). After administration of B —elemene 10 mg* kg™ by oral gavage, the
concentration of 3 —elemene in rat plasma was determined, and the pharmacokinetic parameters were calculated by
DAS 2.0 software. Results: There was excellent linearity of the plasma concentration of (3 —elemene in the range of
0.05-200.0 pg * mL™" (°=0.999 1), and the lowest limit of quantification was 0.05 pg * mL™". The accuracy, intra—
day and inter—day precisions of low, medium and high concentrations were less than 5% and the recovery rates were
91.7%, 105.1% and 108.8%, respectively. The plasma samples of low, medium and high concentrations were kept at
room temperature for 12 h, and were stable after being placed in refrigerator at 4 °C for 24 h and repeatedly frozen and
thawed for 4 times. The concentration—time curve of B —elemene of the extract of rats after administration of Curcuma
zedoaria by oral gavage was consistent with the two—compartment model. The main pharmacokinetic parameters were as
follows: AUC (o, was (9.83 +1.07 )ug * L™ * h, 1, was (0.47 £0.05 )h, ting wss (1.82+£3.11)h, T, was (2.06 +
0.37 )h, and C

and suitable for pharmacokinetic studies of 3 —elemene in curcuma zedoaria in rats.

was (2.61 £0.17 ) ug * mL". Conclusion : The established method is simple, accurate, specific

max

Keywords: Curcuma zedoaria; 3 —elemene; liquid—liquid extraction; essential oil; rat plasma; drug plasma
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Fig. 1 Full scan mass spectra of f—elemene ( A ) and internal standard ( B )
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Fig.2 Typical chromatograms
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Wi B RAFIAR MR RN
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Tab.1 Results of accuracy and precision tests

- ) WERG B (accuracy ) H A% (intra—day precision ) H [R5 )% (inter—day precision )
e (concentration )/ . - - - "
(pg-ml™) S ( found )/ RSD/ S (found )/ RSD/ SE (found )/ RSD/
(pg-mL™) Yo (pg-mL™") Yo (pg-mL™) %
0.2 0.19 £ 0.02 3.8 0.21 £0.03 4.2 0.21 £ 0.04 4.8
1 1.04 £0.19 2.7 1.05 £ 0.28 3.9 1.6 £0.37 4.1
5 5.14+£0.32 2.3 5.27+0.42 1.7 4.81 +£0.85 39
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WM Ee ] B - e AR o 3 AR (0.2 1,
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Tab. 2 Stability of f—elemene—containing plasma samples

{KH FE (low concentration,

i ¥ (mid concentration,

=1 (high concentration,

M 02 pg-mL™") lpg-mL™) 5pg-ml)
(conditions ) S (found )/ RSD/ S (found )/ RSD/ S (found )/ RSD/

(pg-mL™") % (pg-mL™") % (pg-mL™") %

FEIRCE 12 h (room temperature for 12 h ) 0.22 +0.05 4.5 1.02+0.17 3.3 5.17+0.34 22

4 CJiLE 24 h (4 C for24h) 0.21 £0.02 3.1 0.97 £ 0.09 2.2 4.95+0.21 0.9

KB D 4 K (four freeze—thaw cycles ) 0.23 +0.04 4.3 091 +0.12 4.6 5.22 +0.63 3.5

23 B x3I FEHRFANESE(n=8)

230 M3EFESCREE BUAHE (250 20 ) g B SD Tab.3 Main pharmacokinetic parameters

K8 H, SZI0 Ayl v MEMRE SR 2 d, FRE, 2 10 mg -
ke I E FARRBOR, 452555535 F 0.0.2.0.5,
1,2.2.5.3.4.6.8.10,12 F1 24 h IREER 1L 0.5 mL,
BT LS mL AR EP &, 5%, i 5t
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T M E R RS B - AR . SR
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n

1.5+
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0 T T T T T
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3 - HMEGAREBRAGH YR HLE

Fig.3 Mean concentration—time curve of f—elemene in rats after oral gavage
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SR ( parameter ) PR (unit ) FIIE +SD (mean =SD )
AUC (o) pg L' +h 9.83 +1.07
AUC () pg L' h 14.57 +2.56
Cox pg - mL™ 2.61+0.17
T h 2.06 +0.37
tina h 0.47 +0.05
ting h 1.82£3.11
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