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Study on the urinary excretion of atractyloside A in crude and
processed Atractylodes lancea by UPLC-MS/MS
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( College of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116600, China )

Abstract Objective: To study the urinary excretion regulation of atractyloside A in rats after intragastric
administration with the extraction of crude and processed Atractylodes lancea by UPLC-MS/MS. Methods: The
SD rats were divided into two groups randomly and gavaged with the extraction of crude and processed Atractylodes
lancea respectively, then the rats urine was collected before and after administration. The concentrations of
atractyloside A in rat urine were measured by multiple reaction monitoring( MRM ) model. The excretion
parameters were calculated by DAS 3.2.8 software. The cumulative excretion rate curve and excretion velocity curve
were drawn to compare the similarities and differences between crude and processed Atraciylodes lancea. Results:

The excretion half-lifes of atractyloside A in crude and processed Atractylodes lancea were ( 12.88 + 1.85 ) h and
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J 38 Ly , respectively. e maximum values ot excretion rate were o + U. ¢ an o + U.
(12.44 +2.41 ) h, respectively. Th i lues of i (1.32+£0.32) pg-h™ and(1.99 +0.59)

pg * h™', respectively. 36 h cumulative excretion accounted for 88.55% and 90.34% of total excretion, respectively.

Conclusions: The #,, and k, of atractyloside A in rat urine had no significant difference between crude and

processed Atractylodes lancea, but the total excretion rate of the processed sample was higher than the crude one.

Keywords: Airactylodes lancea; atractyloside A ; stir—frying with bran; processing; UPLC-MS/MS; excretion

pharmacokinetics ; urine

TAR MBI 4 AR Atractylodes lancea ( Thunb. )
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Fig. 1 Chemical structures of atractyloside A ( A ) and acetaminophen ( B )
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i, E 100 mL s, Y EEAE, B A R 20, AU
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FHHEERRR 0.07 pg - mL™" B NARIA R o

23 g S S
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Fig. 2 Mass spectra of atractyloside A ( A ) and acetaminophen ( B )
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1. ARH A (atractyloside A )

A. %5 PR W (blank urine ) B. %5 1R + 45 R 11 A (blank urine +
actractyloside A ) C. 44T ARPLHGRF IR (urine after administration
of Atractylodes lancea extract )

B3 BARE A K MRMEXEER

Fig. 3 Extracted ion chromatograms of atractyloside A under the
model of MRM
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AL Ha i

L. X} 2R HE W ( acetaminophen )

A. 25 PRI ( blank urine ) B. 25 AR + % 2 I ( blank urine +
acetaminophen )  C. #5 TEARFEHUR 5 FRIE ( urine after administration of
Atractylodes lancea extract )
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Fig. 4 Extracted ion chromatograms of acetaminophen under the
model of MRM
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F1 EFRMANEEERIKIEZ R ( mean + SD, n=5)

Tab.1 Results of matrix effect and recovery

TR FRUL iR I mleR
Ay ( N ( matrix effect ) /% (‘extraction recovery )/% ( method recovery ) /%
C/( pg-mL”
( component ) S A S A .4
T RSD/% T RSD/% T RSD/%
('mean ) /% (‘mean ) /% (‘mean ) /%
AR A 0.50 102.3+7.4 7.2 81.4+59 7.3 103.1 +2.1 2.0
(atractyloside A ) 2.50 922542 46 90.0+3.2 3.6 104.4 + 4.4 42
12.50 93.5+6.0 6.5 88.9+6.8 7.6 97.9+43 44
X L 0.07 111.1+4.1 3.7 94.9+3.0 32 — —

(‘acetaminophen )

K2 RBEEMEHERLLER (mean+SD,n=5)

Tab.2 Results of precision and accuracy

H N (intra—day ) H 1 (inter—day ))
O/ o) g2l it W S Hirts s e
(‘measured value )/ ('precision ) (accuracy )/ ( measured value )/ ('precision ) (accuracy )/
(pg-mL™") RSD/% % (pg:mL™") RSD/% %
0.50 0.55+0.02 35 9.7 0.55 +0.02 2.8 10.7
2.50 2.58 +0.06 24 33 242 +0.10 4.2 -3.1
12.50 12.64 +0.17 1.4 1.1 12.45+0.05 0.4 -0.4

#3 REMEKRLER (mean+SD, n=5)
Tab.3 Results of stability

( " ZE IS 6 h (room temperature for 6 h ) —80 CJ B RHh 3 YK (=80 °C freeze—thaw cycles for three times )
C/( pg-mL”
S ( measured value )/ ( pg * mL™") RSD/% SEMNE ( measured value )/ ( pg* mL™") RSD/%
0.50 0.50 +0.01 2.5 0.51+0.01 2.7
2.50 2.54 +0.05 1.8 2.59 +£0.10 4.0
12.50 12.65 +0.39 3.1 12.32 £ 0.56 4.6
x4 EFHOERBBEREF A HE 2R ( mean £ SD, n=6)
Tab.4 Excretion results of atractyloside A in crude and processed Atractylodes lancea
A=A (erude Atractylodes lancea ) ERIb AR ( processed Atractylodes lancea )
N W 24 LR HE % Wi 224 LR HE %
M e g TPOEE RBURR L HBRE REHRE
(i Y/h . . ( excretion ( cumulative . . (‘excretion ( cumulative
time (' mean urine (‘excretion (' mean urine (‘excretion
velocity )/ excretion velocity )/ excretion
volume ) /mL amount )/ pg . volume ) /mL amount )/ g B
(pg-h™) rate ) /% (pg-h™) rate ) /%
0~3 1351658 3964097 1.32£0.32 0.06 +0.02 1486+3.58  597+178 199059  0.10+0.03
3~6 2.14+0.97 0.71 £0.32 0.10+0.03 1.84 +0.84 0.61 +0.28 0.13+0.04
6~9 1.07 £0.36 0.36+0.12 0.12 +0.04 0.93 £0.27 0.31 +0.09 0.14 £ 0.04
9~12 0.65 £0.23 0.22 +0.08 0.13+0.03 1.05+0.21 0.35+0.07 0.16 + 0.04
12~24 2.51+0.57 0.21 £ 0.05 0.17 £0.04 3.50 £ 0.68 0.29 + 0.06 0.21 +0.05
24~36 1.12+0.52 0.09 + 0.04 0.18 £ 0.03 1.48 £0.32 0.12 £ 0.03 0.24 +0.05
36~48 0.70 £ 0.26 0.06 + 0.02 0.19 £ 0.04 0.72 +0.30 0.06 + 0.03 0.25 +0.05
48~60 0.48 +0.14 0.04 +0.01 0.20 + 0.04 0.51+0.27 0.04 +0.02 0.26 + 0.05
60~72 0.30+£0.19 0.03 +0.02 0.21 +0.04 0.35+0.12 0.03 +0.01 0.26 + 0.05

7 (note ): FEE ( excretion amount ) s=C + V; HEHHE Z ( excretion velocity Yv=s/At
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x5 HEFHOVERPFERET A BYRHEM
N ZFSE ( mean = SD, n=6)
Tab.5 Excretion parameters of atractyloside A

in crude and processed Afractylodes lancea

AR HISEARMH

S8 parameter ) (crude ('processed

Atractylodes Atractylodes

lancea ) lancea )

t,/h 12.88 + 1.85 12.44 £2.41

kb 0.06 +0.01 0.06 +0.01
JRHERAR (total excretion amount ) /pug  12.92 +2.26 16.34 +3.08"
SRHE (total excretion rate ) /% 0.21 +0.04 0.26£0.05"

H(note): 5§ £ & R 4 b 3 (compared with crude Atractylodes
lancea )) , *P<0.05, **P<0.01; & JK HE % ((total excretion rate )=
JRHE S (total excretion amount )

2524t ( dosage )

x 100%

3

——AHRE = BPERA
2.5 (crude
Atractylodes
2] Iancea)

(processed
Atractylodes
lancea)

HEHEE R
(excretion velocity)/(ug+h™)

T
0 10 20 30 40 50 60 70 80
t/h

B 5 HEfhERER — i) i 2k

Fig. 5 Curves of excretion velocity—time

——EBRHA = HPERA

(crude (processed
= 0.4 Atractylodes Atractylodes
<
> lancea) lancea)
= 0. 35
&
a 0.3+
3
#5025
5
£5 02
B S 0.15
5
= 0.1
g
B2 0.051
0 T T T d
0 20 40 60 80
t/h

6 RFAHEM I - BE Hh Lk
Fig. 6 Curves of cumulative excretion rate—time
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(P<0.05, P<0.01 ), Fh HEM 3% — A B] iy 26 ) 0, K
S 8 245 T4 BRI 5 H F AR
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] T2 T, 2525 5 1 24 h NGEARTE A 19 231k
R T, BT 36 h B JEA ] S5 G, A4
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K UPLC-MS/MS 22 ) o7 W AR, iy 12
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TR ZE 00 8 X 15 AR TS R R
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GO gk B A R AR R A A
e ASLg A BRI AR T G S AR )
A2 B 4G 25, b AR BRI AR e R
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WA BEAR ) BRI 5B AR A A PR SR 520 9
KT A GGG ART A BT 25080 J1 22451
AR I 25 AT P T, ez AR AL TR A nT RE S £k
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e BRI ARG PG 72 h KBRS AR A
() SRR S 43 S 45 25 519 0.21% 1 0.26% , Ui
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S CHE AR5
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