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[ Abstract ] Objective; To develop a UPLC-MS-MS method to simultaneously determine the concentration
of ferulic acid, vanillic acid, peoniflorin and albiflorin in beagle plasma and study the pharmacokinetics of these
four components after ig administration of Angelicae Sinensis Radix-Paeoniae Radix Alba drug pair extract to beagle
dogs. Method; Following a protein precipitation with methanol for plasma samples at different time after ig
Angelicae Sinensis Radix-Paeoniae Radix Alba drug pair extract to Beagle dogs. The analysis was achieved by BEH
C,; column and the mobile phase was consisted of water (0. 1% formic acid included) and acetonitrile followed step
gradient elution. A TQ tandem mass spectrometry equipped with electrospray ionization source was used as detector
and operated by multiple reaction monitoring (MRM ). The ion pairs for quantitation were m/z 195.3-144.5 for
ferulic acid, m/z 169. 0-92. 9 for vanillic acid, and m/z 481.3-197. 1 for albiflorin in positive ion mode and m/z
525.4-449. 2 for peoniflorin in negative ion mode. The pharmacokinetic parameters were calculated by DAS 2.0
program. Result: Ferulic acid, vanillic acid, peoniflorin and albiflorin showed a good liner relationship of 1. 13-
1 089,1.23-1 080, 0.82-787.5, 0.36-337.5 pg + L', respectively. The method was validated according to the
requirements. The pharmacokinetic characteristics of ferulic acid and vanillic acid were similar, both of their
absorption was very fast. Elimination of ferulic acid was fast while the elimination of vanillic acid was slower. The
pharmacokinetic characteristics of peoniflorin and albiflorin were very similar, both of their absorption and
elimination were slow in beagle dogs. Conclusion: The method is proved to be sensitive, selective, rapid and
successfully applied to a pharmacokinetic study of major components of Angelicae Sinensis Radix-Paeoniae Radix
Alba drug pair in beagle dogs. This research laid a good foundation for the study of compatibility of Angelicae
Sinensis Radix-Paeoniae Radix Alba drug pair.
[ Key words ] Angelicae Sinensis Radix-Paeoniae Radix Alba; Paeoniae Radix Alba; ferulic acid;

vanillic acid; peoniflorin; albiflorin; pharmacokinetics; UPLC-MS-MS
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2.2 WM 3%k ACQUITY™ UPLC BEH
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Al i sh A A K (0.1% HR) ,B: ZJE (0 ~5 min,
10% ~30% B;5 ~7 min,30% ~ 100% B;7 ~8 min,
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B), W 0.4 mLemin ™" JEREURAL 2 pL, AEIE 35 C,
JOT T SR A B IR, T AR A, 22 S W ( MRMD)
P21 W= K T o R 5 Wl v S S - R N )
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197. 1 (RTZ5NBRH ) 3 585 120 e 4 W0l (Y 25
R4k m/z 320.8 ~151.9 (AEE) ,m/z 525.4
~449.2 (RjZ54F); B R AT KV, HEFLHL R
30 V, B FIEEE 150 C, R MR EE 550 °C %48
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kI A I, % R 4G Tl s A W s 4 T 5,15,
30,60,120,240,360,480,1 440 min HLIfl 2 mL, & F
JIFZ s v, B0 15 min (3 500 remin "), 4}
B, T —80 CWHALFE
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Ve, 45R0E L,
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17 UPLC-MS-MS il , i 22 5 3 d(n =5) ,5K18 )7
A H L H RS % B R L SRR 2, 4l
E L4 LA 09 H L H B A % B RSD 43 Bl /N T
14.7% ,13. 1% T EFE 65. 1% ~94.2% .
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HEYRJE 360,36.0,1.23 pg- L7, A7 25 1 BV
262.5,26.3,0.82 wg- L', A7 24 Py fig A B & vk
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i 2.4 WU F J7 ik ab B 5 #F 47 UPLC-MS-MS A& U, i
SRV AR [A] B B ZS (3% 200 L, YEJE & 1, kT
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A EHIMH s B & LKA BRI NFR ; Co Huag R IE B 257K 30 min J5 (9 1L AR & 5
. WAR R E R (1 =6.58 min) ;2. NARABEE (13 =4.62 min) ;3. FIELHR (ty =3.17 min);
4. FHHIR (ty =2.04 min) ;5. AJZHNERT (¢ =2.37 min) ;6. AJ254F (¢ =2.64 min)
B 1 PR F 4 Fhps A MRM &%
F1 BRMEF4FHEIPIREREZREE=R
5 O r LT/ g L R/ gL
(SR Y =0.029X +0.010 0.996 3 1.13 ~1 089. 00 1.13
7 B iR Y =0.033X +0.011 0.998 4 1.23 ~ 1 080. 00 1.23
ISESR & Y =0.019X +0.014 0.997 2 0.82 ~787.50 0.82
A5 TR Y =0.022X +0. 004 0.998 9 0.36 ~337.50 0.36

Bl e o [ 50 P9 bs T B R SR R I R I
o i3 S5 2R DL 3R 3. AR e R 3R G- 2 4R B Jml
R (86.05 £2.01) % , 58 % K [ 1 $2 i nl i

HH(94.40 £1.79) % ,

s | 200 WL, PLvE & H W JE S e
Hh ARG R o R B R R R A AR I R
e T AR 5 FH S e v AR IR TR S X TR A ) Y A
ELREBERE 0 S AR N A e T B LRI 7 9 e T R

Z IR . SRR 3,

N e % 3R Y

SEH LR R K (97.30 £8.33)% , A EZ WY

R K (92,15 +1.64) % .

3.5 RoEM BRI A ER AT M
DA R A b R R R S TE S TR AR R R
FEME . ZDE B SR S A TR 12 h R
(4 °C) ZAF F R 24 h,20 C & FRfh 3 %k ,80 C
PRAF 20 d J5 4 Folosti 43 iy e 1 AR5 R B[] A RSD <
15% , ¥ S0 508 F I 3 A S AR E MR R I

3.6 ZHRTEIZR R SRIN S 0 SR AH R ECHE AR
T 1h e T B30 1 24 V4 32, 2 i - 29 it 24 R R I 1] it
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2 BRAMEFIMBEINBEEESERE (x25,n=5)
. Jo B e i P9 RS % B F [B) K % B2 )
Wy B e /%
/ng-L ¥l pg L RSD/% ¥l / gL RSD/%
[n] 25 i 363 336.30 +27.16 11.5 325.45 +24.12 10.8 91.0
36.3 33.04 £2.21 6.7 30.09 +2.53 8.4 91.4
1.13 1.02 £0.15 14.4 0.94 +0.19 10.5 86.7
R 360 313.04 £25.20 8.3 306.36 +37.07 12.1 86.0
36.0 35.47 +3.80 9.4 31.29 +2.44 7.8 92.7
1.23 0.84 +0.14 14.7 0.71 £0.09 13.1 65.1
ISERER 262.5 256.71 £20.54 8.0 226.71 +18.59 8.2 91.8
26.3 25.02 £2.48 9.8 23.61 £2.46 10.4 94.2
0.82 0.74 £0.03 4.3 0.64 +0.05 7.3 84.1.
SETL S 112.5 110.35 = 16.74 14.2 100.95 +15. 74 11.6 93.8
11.3 9.59 +0.62 9.4 9.68 +0.44 7.7 85.3
0.36 0.22 £0.02 8.9 0.28 £0.02 6.3 70.0
=3 WERMEFIFHESARNEMERERLL (2 +5,n=5)
PRI =R/ % I SN / %
%
o vk 2 i iz (=135 vk B2 ik i
5nT £ iR 66.00 £5. 14 95.82 £5.01 97.11 £2.33 95.00 £1.44 95.67 £2.75 110. 85 +4.20
IR 69. 80 +4.22 85.31 £3.97 74.21 £7.55 90.71 £0. 87 93.71 £3. 64 104.26 +1. 83
ISEZR:] 68.38 £6.27 87.53 +2.07 87.09 +1.03 97.86 +3. 56 107.75 +7. 38 82.75 +5. 64
SETL 70.24 +4.21 77.89 £6. 12 83.22 £2. 16 93.33 +2.24 95.27 +5.52 99.36 +6. 28
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3.7 EEGF IS H A DAS 2.0 Fofk Xt

2R BRI AT R RE AL 3 AT, SR AR B & B R 5 vk

R ESE Y, FESHLE 4,

4 itig

4.1 FEMATAERTIER eSS AT WREDLTE L

i UUHE MR AL £ TR £ TR 2% U BB 3% v s o 1 7

AR R BN L S A UL e AL R LR

TR A WU B I Wi 3 g L R A0 T 5 TR B D00 05
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LLERXEBTLR-ANAXNEMRR 4 FHES FHEMREBK (v x5,n=6)

15 2 IS VUVE AR 5T 25 B LK T 1T 0 I I A
DRI I 39 FH PP 07T 9 5 1 Ak 2

4.2 NERWIIELEE AR S PLE S 2 D HOR
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BB A T 14 DI AR A0 A I S e AT ARG D 1A
P E AT T B, e R A BV RAE 5
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R Al 43 0 T L R
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x4 UERARMRFPIMESESEERGHNFESH (v 5,0 =6)

5 Cmax/ng_] T \\ox/ min T,,,/min AUCOerv/ng~min'mL_] MRT, _;/min

i 115.35 +30.02 14.55 +£0.29 45.61 +14.01 7 155.76 £618.61 60.11 £3.47

FHR 79.68 £17.95 15.00 £0.00 170.40 £17.12 5 813.06 1 126.47 105.71 +4.57

ISESRER 40.13 £5.12 120.00 = 0. 00 149.57 £20.17 8 873.55 +1 625.63 154.82 +18.14

ISESTOI R 126.45 £12.92 120.00 = 0. 00 210.81 £65.47 31 235.52 £5 019.45 159.90 +18.83
4.3 et BUR RN IR RIEB AT - B D3] b B s 8 U5 ) gr AR, 2010, 16
FIAT 25 X% 52 O Jm B B0 1R W WAc M T B 47 %5 PR (17) :244.

T, =(14.55+0.29) min,T,, = (45.61 =14.01)
min,, JL P W % R 5 0 i K, 5 SCk AR — 80T
7 B R AE LA R A N 24 3y 2 e AIE 5 BT 2 I AH 10, it
Wt T, = (15.00 +0.00) min, {5 4 B % B 5 B2
2518 T, = (170.40 = 17.12) min, 5 SC#k R 38 —
B AUC, K €, B 3R BB R 7E AR R 1A
DA IR SRR A e T R o

ATEG T AIAT 25 YR 2 b Bl 28 0 8 L A%
RARAN 25 8 22 R AR AL, W R B X g [ T, 19
9 (120.00 + 0.00) min, T,, 4> 5 (149.57 +
20.17) min, (210.81 +65.47 ) min ], 5 CEN R iE —
L RTIIRT Y 45 R BN, 7R 2 1T AT 25 X0 38
Wb AT RS REA NN R 3 M, H
AUC,  J C,, Kl 3 B AT 25 N 8 7 AR R IR N
A S R R L 245 e B N v T AT, BT L 2
Tofr 853 1) I 245 3 32 I A 5 08 iy v 2 i SO o Y
JRAE L o AH IG5 3R BIAT 245 1 7R A= B W A TR AT
WAL AT N BRH , LR A T RE S U W T & A 1Y
PO TR A A G I LA R A P9 T R & R R
Ak
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