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W E B ZIMEXReRPRERY X ERSREREG T &, FRATELSGH PR, Tk 16 ARALRETELR
IR 1.0 ghkg (A %), 55 FT425/50.0.17.05.1.2.2.5.3.4.6.8.10,12.24 h A BRIE R 2 300~400 uL, 5% A SR E: A
HEME R R P a-TR b 1,8t i A L A R AR F L8R RAR B RERE, ik DB EmE A, HA
A RA B TR E A 270 °C, AR KBRS IR AR A 1.2 mL/min, 2R A 200 1, #FFA 1 ul; TR AR E S TR,
PR Ve BE X B AT OE B F a4, 245655 B S m/z 20~500, KA DAS 2.0 ARt bR sk 8 o0 25 B AR, FA R
AUC,-. 7t AUC,.. & ¥ FF & 69 ruti] B € IR E R4, 4 F R AR S 2 KRR R #0253 F A, 4R a0 M 1,8-
devtihE AR SN EARE T LI BRI KM E 5 A A 2.71~173.54.7.76~496.88,3.37~215.72.,
21.68~1 387.50,40.21~2 573.44 ,24.84~3 179.69 .47.78~3 057.81 ng/mL(+>>0.99) , & & F &% %] 4 2.71.7.76..3.37.21.68.,40.21 ,
24.84 A7.78 ng/mL, 4 % E EAE AR B EYFASEDHR T IO AEER, - . 1,84t & A f-H AW X
KRB LI FEARK I o B A (34.72£9.97) .(99.86 +5.54) . (16.10 + 3.37) . (248.98 £ 86.19) . (673.75 + 104.15) . (2 353.64 +
637.83) ., (2 420.04 £ 708.51) ng/mML; fue %~ #1 # (2.33 £ 0.29) . (0.67 +0.29) , (1.33 + 0.58) , (1.83 £ 0.76) . (0.83 + 0.29) ., (0.89 +
0.18) .(1.17 £ 0.76 )h; £,, 5% 4 (8.64 + 1.46) . (8.98 +1.63) . (12.43 + 2.88) . (19.86 + 4.05) . (15.63 +5.50) . (14.17 £ 4.13) . (7.14 +
0.67)h; AUC,, % %) 4 (189.78 + 89.10) . (454.74 + 82.43) . (100.55 + 8.27) . (1 067.37 + 216.55) . (3 154.16 + 405.94) . (16 501,24 +
663.88) (12 524.92 + 3 222.10)ng-h/mL; AUC,-.. % %1 4 (229.57 +93.50) . (524.32 + 81.67) . (146.28 + 10.74) . (2 09240 ¥416.18) .
(5388.65 +661.86) (28 198.87 +£4 102.62) . (14 139.35+3 109.19)ng-h/mL., #A %35 A con B 18 09ﬁ©dx 0.50 h,
ti2 1 11.22 h, AUCo- 2 13 050.89 ng-h/mL, AUCo-.. 74 19 015.21 ng-h/mL. %% & TH T : % 3 R Ay 2
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Multiple Effective Components Determination in @X\J from Curcuma phaeocaulis by GC-MS and

Its Integrated Pharmacokinetic Study
GUO Mingxin, MA Deyi, LI (School of Pharmacy, Qigihar Medical College, Heilongjiang
Qiqihar 161006, Chipa

E: To develop the determination method for plasma concentration of effective components in essential oil
a phaeocaulis, and to study its integrated pharmacokinetics. METHODS: Sixteen rats were given the extract of
essential oil from C. phaeocaulis 1.0 g/kg (by crude drug) intragastrically; blood samples 300-400 pL from orbit were collected 0,
0.17, 0.5, 1, 2, 2.5, 3, 4, 6, 8, 10, 12, 24 h after medication. The plasma concentration of a-pinene, 1,8-cineole, borneol,
f-elemene, curcumol, germacrone and curdione in rats were determined by GC-MS. The determination was performed on DB-5
capillary column, using helium as carrier gas, at the flow rate of 1.2 mL/min. The injector temperature was 270 “C, by temperature
programming, and split ratio was 20 : 1. The sample size was 1 pL. The ion source was electrospray ion source. The selective
reaction monitoring mode was used for the positive ion scanning in the range of m/z 20-500. Pharmacokinetic parameters of above

effective components were calculated by using DAS 2.0 software. The weight coefficients were customized according to the

proportion of AUC,-. in the sum of AUC, .. The integrated
ARSI H: MEAARZEESEFTER EEHA

(No.81403173) 5 28 Jg VL4 7 Bk - = i " MR R (No.
GBBI318139) ; jE T8 5 T 22 2 8 3 8l I 253 % 3% F in essential oil from C. phaeocaulis were calculated. RESULTS:
(No. 201611230027) By T 45 8 2% [ [E A BT B AL B I B (No. The linear range of a-pinene, 1, 8-cineole, borneol, f-elemene,

pharmacokinetic parameters of multiple effective components

2017490);ﬁ??ﬂﬁxjxl%%l&nlmﬁ]ﬂﬁ}f%ﬁélﬁE(NO.QYZOIGM-H) curcumol, germacrone, and curdione were 2.71-173.54,
*RLETE . BT I AR 2 b, LG :0452-2663159.  7.76-496.88, 3.37-215.72, 21.68-1 387.50, 40.21-2 573.44,
E-mail : guomx1993@gmail.com 24.84-3 179.69, 47.78-3 057.81 ng/mL, respectively (>

#IARVER RIS, I WSS 2258l HEi: 0452-

0.99). The lower limits of quantitation were 2.71, 7.76,
2663159, E-mail:bohong200630174@163.com
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3.37, 21.68, 40.21, 24.84, 47.78 ng/mL, respectively. The precision, accuracy and matrix effects were in line with related
requirements of quantitative analysis of biological samples. The pharmacokinetic parameters of a-pinene, 1, 8-cineole, borneol,
p-elemene, curcumol, germacrone, and curdione were as follows that .., were (34.72 £9.97), (99.86 +5.54), (16.10 £ 3.37),
(248.98 £ 86.19), (673.75+104.15), (2 353.64 +637.83), (2 420.04 + 708.51)ng/mL; f., were (2.33 +0.29), (0.67 +0.29),
(1.33+0.58), (1.83£0.76), (0.83+0.29), (0.89+0.18), (1.17 £0.76) h; t,» were (8.64 £ 1.46), (8.98 + 1.63), (12.43 +
2.88), (19.86 +4.05), (15.63 £5.50), (14.17 £4.13), (7.14 £ 0.67) h; AUC,, were (189.78 + 89.10), (454.74 £ 82.43),
(100.55 £8.27), (1 067.37 £216.55), (3 154.16 +405.94), (16 501.24 + 663.88), (12 524.92 + 3 222.10)ng - h/mL; AUC,-..
were (229.57 £93.50), (524.32 £81.67), (146.28 £ 10.74), (2 092.70 + 416.18), (5 388.65+661.86), (28 198.87 £ 4 102.62),
(14 139.35 £ 3 109.19) ng - h/mL, respectively. After integration, the pharmacokinetic parameters were as follows that c... was
1 880.94 ng/mL; t.. was 0.50 h; #, was 11.22 h; AUC,, was 13 050.89 ng - h/mL; AUC, . was 19 015.21 ng - h/mL.
CONCLUSIONS: The method can be used for the detection of plasma concentration of effective components in rats;
pharmacokinetic parameters of essential oil from C. phaeocaulis after integration are greatly different from single effective
component, which can provide reference for characterization of its overall pharmacokinetics.

KEYWORDS GC-MS; Traditional Chinese medicine; Curcuma phaeocaulis; Effective component; Integrated pharmacokinetics
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12.24 h A BRBEHML 300~400 pL, & F & 24 1.5 mL
EP4H, T4 °CT LAFE3 10 000 r/min 250> 10 min, B F
23, 25 o
2.3 BITSRILEEYE
2.3.1 kst Ai%FE . DB-5 B4IAEHE (30 mx0.25
mm, 0.25 pm) ; 2T A (B R 99.99 % ) 5 HERE RIS
5 3 3 43 501 270 °C 1280 °C ;5 7 3 : 1.2 mL/min; 43
W20 15 AR 1 ul. FEIRR AR THE (50 C 4k
£F 1 min; DL 5 °C/min A3 T+ 2 120 °C, IF4E4F 1 min;
L5 °C/min R TF 2 150 °C, 34545 5 min; P 3 °C/min
B T 28 200 °C, FF4EHF 1 min) ; B0 5 1E] < 33 min;
VEFNHER I [E] : 10 mins
2.3.2 PGS B R EmES R U TR AR
(4l 5 99.99% ) ; V3% + 1.2 mL/min; 2 fif 5 H3, JE : 70
eV s LA S Wi ( SRV B4 , 15 828 =AG
FUE - m/z 20~500, & FF YT EIEHAE B T—o-TF
M5 em/lz 137,122 106,94, 78, 1, 8-#& M3 2 . m/z 155,
140,109 .82 .44, Jp ik : m/z 155,140,122 . 111,96, -1 &
5 em/z 205,148 108,94 .82, FE AW . m/z 237,136,122,
108,94, 75 i : m/z 219,176,136, 108,92, FE A — i :
m/z 237,181,168 .110,70,
24 RBAMBMBREE
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CRBUHEH 2 h 5 B AR b
TE: La-RM 5 2.1, 8-F M 2R 5 3.8 ki s 4. 8-1 B M 5 5. 3R 5 6.5
Ehfi s 7 3R
Note: 1. a-pinene; 2. 1, 8-cineole; 3. borneol; 4. f-elemene; 5. cur-
cumol; 6. germacrone; 7. curdione

E1 HZEISRM
Fig1 Typical SRM chromatogr

2.6.2 brufEZe il i SR ( @X%ﬁf\ﬂ

KA A M 100 pL, 4 TR I S I 45 9
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1.69#43 88 . 86. 7 . P73.54 ng/mL, 1, 8-F -3 2 Jfi ik

) 7.76, 15.53, 31.05, 62.11, 124.22 248.44,

3.18\ 22.09\2.22 N 16.47\20.35\ 19.57 mg/mL E/:J HA@,94 88 ng/mL, iﬁﬂﬁm‘)ﬁ%m)‘gﬁ%” j’\] 337 . 674\ 1348\

5 e
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R GR35 8 676.7
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54 Tk BE 4 B 867.7 .2 484.4 (1 078.6

6 937.5.12 867.2.,15 898.4 .30 578.1 ng/mL F¥ IR & X IR
RV, £ H
2,5 MEHFMAOLIE

B FE 5L 100 pL & 1.5 mL EP & i, i AE & 4-
LR BRI AW (11, vV, FIA) 100 uL, #% € 1 min
J5, T4 °CF LLEEE 12 000 t/min 2.0 10 min, ¥ 5
RS 1.5 mLERSHH, £&
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26.96.53.93.107.86.215.72 ng/mL , S~ 754 [ v J3 43
Bk 21.68 . 43.36,86.72, 173.44 . 346.88 . 693.75, 1 387.50
ng/mL, 3 A B 5 5 vk 4 51 R 40.21,80.42 ., 160.84
321.68.643.36.1 286.72.2 573.44 ng/mL, 7 &b il i &
W FE A3 K 24.84.49.68.99.36,198.73,397.46 ,794.92
1 589.84.3 179.69 ng/mL, & A& — i it £ ¥ J& 43 51 N
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ng/mL (1) 2R AL, , 452,57 5 F )5 i A BIS , 43
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VR EE (x,ng/mL) WREARARIFA TR . 4521, & 103
M2 FEAE LA R A 5 T AR v O R R AT (r>
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%1,
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FPEZG 2018455 29 4555 2034



Fz1 HFWMHEEFFRE .  EHEEERLLOQ
Tab 1 Regression equations, correlation coefficients,

linear ranges and LLOQs of the analytes

ﬁ(ﬂ“% @Uﬂiﬁ% r ?;%‘H:/’l‘z[% ,ng/mL LLOQ,ng/mL
a-JRN y=Tx10%+531 09994  271~173.54 271
1,84 E y=1x10x—7477 09971  7.76~496.88 7.6
ek y=8x10%—852 09999  337~21572 337

693.75 ng/mL, T [A]) , FEABIL L o f vk B (80.42.

321.68.1 286.72 ng/mL, FIa]), & SHEAEE o o o i ik
JE (49.68,198.73 .1 589.84 ng/mL, F[a]) , A Bk .
v MR (95.56,382.23 .1 528.91 ng/mL, R [a)) Y
A TUPEAE A, B i B A T I 6 1, 442,57 I
OIS HERE T, A H RS B R 5 1 2 E 3
d, %8¢ H DG B2 5 DA 5 39 (8 Y LU A8 (B 5 i

BN y=1x10x+496 09993 21.68~1 387.50 21.68 It
YN y=5x10%—681  0.9998 40.21~2 573.44 4021 ISR ) B EAER R . 450, SIRA A H N (B H
EEL y=5x100+7502 09992 24.84~3179.60 2484 RSD<<10% , J5 {2 WIS 2848 8 , A5 5 AR A b 2 o 43 A
HARZM  y=2x10%+403 09997 47.78~3 057381 4778 AR SEEE SR PR,
K2 BERESHEHELKRER
Tab 2 Results of precision and accuracy tests
e WHEEE, HARSD,% HEIRSD, % Jrk e e SRR, HINRSD,%  HIERSD, % Jrik e
i ng/mL (n=6) (n=18) 86136)),% FEm o o B (=18} E)nci%))%
a- VRN 542 77 6.8 992483 FHARE 80.42 52 59 994+114
21.69 9.1 6.9 98.9+6.5 321.68 83 45 98.3+93
86.77 83 57 1008 +4.6 1286.72 56 25 96.4+3.2
1, 8- 15.53 52 8.6 97.6+75 i 49.68 6.5 72 99.6+8.9
62.11 44 48 99.5+5.1 198.73 7.0 58 1052+74
248 44 47 9.0 98.5+4.4 1589.84 22 59 99.9+8.1
TNl 6.74 8.9 6.5 9734113 FHA W 95.56 7.8 3.0 98.5+9.4
26.96 7.0 9.0 99.4+8.9 38223 3.0 41 1022+73
107.86 2.0 8.8 983+3.6 152891 2.0 32 99342,
BB 4336 5.0 9.6 98.9+10.4
173.44 5.8 23 99.4+89 O
693.75 54 25 985+55 _a |
= [
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®Results of matrix effect and extraction recovery tests(x*s,n==6)

eSS ng/mL LN, % BRI, % [ERUL7] BB RIS ng/mL FEFRAUY, % RIECK, %
o-JR M 542 106.2+2.1 68.3+53 By N 80.42 100.4+2.1 64.813.4
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62.11 106.2%3.0 774426 198.73 106.2+3.1 758439
248 44 103425 794435 1589.84 101.9+2.8 729451
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107.86 1002+1.6 788+1.9 152891 1022416 79.6+4.2
BB 4336 1062+22 677+43
173.44 101.3+23 768433
693.75 1043+ 1.6 80.1£8.9
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