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Determination of Human Plasma Protein Binding Rates of

Three Main Components in Baixiangdan Capsules
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[ Abstract ] Objective: To establish a method for determining contents of three major compounds in
human plasma, namely paeoniflorin, paeonol and a-cyperone from Baixiangdan capsules, and to determine
plasma protein binding rate. Method: Equilibrium dialysis method was carried to determine plasma protein
binding rate. Samples were extracted by liquid-liquid extraction with ethyl acetate, LC-MS/MS was employed with
a Phenomenex Luna C; column (2.0 mm x 100 mm, 3 pm), mobile phase of methanol-0. 1% formic acid
solution (80:20), flow rate was 0.2 mL -min'. Quantitation was performed on a triple quadrupole mass

spectrometer employing electrospray ionization ( ESI) technique, operating in multiple reaction monitoring ( MRM )
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and positive ion mode. Result; Within low, middle and high concentration (56.2, 112.5, 168.8 mg L") of

Baixiangdan capsules, plasma protein binding rates of paeoniflorin were (24.82 +3.91)% , (20.88 +2.69)%

and (22.40 £3.33) % ; binding rates of paeonol were (88.62 £1.68)% ,
0.80) % ; binding rates of a-cyperone were (80.69 £1.12)% ,

(86.16 +2.36)% and (88.73 +
(78.10 £2.28)% and (72.57 +0.30)%.

Conclusion: Human protein binding rates of three major compounds in Baixiangdan capsules were decreased in the

order of paeonol > a-cyperone > paeoniflorin.
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i (R #R B 2% B A W B A IR A A it 5 M-021-
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2.1 K 4  Phenomenex Luna C, ff i #F

Baixiangdan capsules; paeoniflorin; paeonol; a-cyperone; plasma protein binding rate;

(2.0 mm x 100 mm,3 pm) , i 30 A F E82-0. 1% H B2
K (% 2 mmol - L™ H R ) (80:20), i i
0.2 mLemin ", K 30 °C,#EFERE 2 wl, B LA
KMIEE T, & mA 2 kN E# =L (MRM) , &
A 4 KV, TSR 400 °C o KXt 5 A5 24
H m/z 503.2 ~503.2, Z4f# & K 200 V, filf 3§ 6 R
0 V;FHE M m/z 167. 1 ~120.9 , Z4# H1 JE 100 V , filf
FEHE 20 V-7 W m/z 218.9 ~111.0, 24
JE 100 V, i f# HL & 20 V; BE F E B (NS ) m/z
285.1 ~213. 1, M ML & 170 V, filf #& 5 J& 40 V,
3B B AR S 44 MS LK 1,
2.2 WA
2.2.1 @M K%M K,HPO, -3H,0
18.31 g,KH,P0,2.70 g, KCl1 11.18 ¢ F 1 L &+,
TR 01 7 B 2= 20 B2, 4% pH 7. 4 BEIR 3h 2% 1P WY
(PBS) .
2.2.2 XPHRSEW MRUON B RR AT 25 1 P 1
F -7 B R R 5 11.11,10. 07,11, 01 mg, 43 51 & F
ANFE 10 mL & O o, o WY B AR RS 2 20 B, E
15 min, 13 B #E 4354 1. 111,1.007,1. 101 g-L~"
IG5 W o G % R B 288 S B I 0 B A 5. 08 mg T
10 mL 32 A, i HY A B 22 2 B, R 5 15 min, #2
51,43 0.508 g- L~ PIARAE AR
2.2.3 BHAME SR BRI S PR N A
5.62,11.25,16. 88 mg F 100 mL S, fin A PBS &
80 mL,# 30 min, i ¥% J5 i PBS & 45 B2 $E5),
155 v B 430 Ry 56.2,112.5,168. 8 mg+ L™ {3 Hr
PN
2.3 FERVEER RSB WCHGE BT N 100 pL, fim A
10. 16 mg-L ™" B EE 10 WL, iR JE 30 s, A £ 2
Z Fig 800 pL, i i€ 3 min, B > 10 min (12 000
remin 'R BCEER, F IR N, R, i 80% H
KW 100 pL &35, B35 3 min, B0 5 min, B
W2 wL BT, A B W EGE BTSN 100 L, 7] 1
IR
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Fig.1 MS of paeoniflorin ( A ) , a-cyperone ( B) , paeonol ( C) and

internal standard (D)
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Fig. 2 LC-MS/MS of paeoniflorin, paeonol, a-cyperone and

internal standard
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x1 NHEF FEBN -EMWHLEXR
Table 1 Linear relation of paeoniflorin, paeonol and a-cyperone
WA BER S L i /g 1. R
SEh: BTN Y=0.170 1X +0.048 9 1.084 ~34.685 0.996 7
BTANIK Y=0.274 1X +0.112 9 0.556 ~26.664 0.999 5
PRz By 7 B N T Y=0.030 9X -0.014 2 1.965 ~62.876 0.999 1
EHTIMR Y=0.018 2X -0.003 4 0.252 ~8.056 0.998 4
=77 Bf BTN Y=2.372 5X +0.077 7 0.218 ~6.982 0.998 4
% B S Y=1.8272X-0.0152 0.022 ~0.716 0.994 8
R2 NAEHEFEEBN -EWWHNEARE BEERRREKE (n=3)
Table 2 Accuracy, precision and recovery of paeoniflorin,paeonol and a-cyperone (n =3)
L% B J R S /mg - L H PR % B RSD/ % HERE (2 25) /% R B (2 £5) /%
ISESREY BTN 2. 168 3.8 106.24 +4.01 57.05 +£2.63
8. 671 5.2 93.12 +4.81 57.58 +1.32
17.342 1.9 92.81 +1.75 53.25+£2.83
B HT NI 1.111 2.8 108. 19 +3. 07 62.33 +5.74
4. 444 6.4 106. 03 +6.38 56.07 +3.22
8. 888 4.5 107.85 +4.83 61.61 £3.99
PRz iy BTN 3.930 4.7 91.39 +4.35 76.15 +1.45
15.719 3.2 95.56 +3.01 70.74 £1.23
31.438 5.9 101. 87 £5.97 68.19 £4.70
MM 0. 504 5.2 93.94 +4.89 68.88 +5.41
2.014 6.8 109. 14 +7. 40 62.29 +1.56
4.028 10.2 97.95 +£9.97 65.02 £5.32
-7 TR B R 0. 436 5.6 97.10 £5. 57 78.54 £5.38
1.745 2.9 95.24 +2.92 73.93 +1.17
3. 491 4.1 90.26 +4.15 70.19 +£3.51
ENT MR 0. 045 6.3 105.57 +6. 64 60.24 £3.25
0.179 6.8 93.35 +6.37 65.00 +2.41
0. 358 1.2 93.46 1. 16 59.23 +1.96

80 L, HE 3 min, B0 5 min, B EIH WK 2 Wl HERE
GEWTe LR A A BT W T B (A, ), 4 A /A, x
100% T+554% 43 B A9 S Bl iie 32, 25 51 L3k 2
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£ 5 min, BEAT LC-MS/MS 43 #7, i W 1 L (A,) .
BRI AR b, 55 4% 2.3 TR 8 /F 3 U2 1 i K g
75 PBS B8 T )5 R L #AE i S M AR (A,) .
A/ A x100% THEIEFURN o S5 RATH PR
B R o7 A T 10 2 G e e BT R A R T
B4y B 86.40% , 86. 88% , 88.53% 599.89%

112.74% , 111.89% ; 109.31% , 114. 82% , 107. 86% .
AT FPHIZ B A o-FF BB PBS AE LA BT i
e B 5L RN 4 W) ol 86.44% ,91.87% ,87.35% ;
94.66% , 101.67% , 95.56% ; 91.40% , 93.69% ,
87.96% .

2.5.6 FETE  JrO AR bR R K R O
R EL PBS K TR RCE 0,4 h,4 CHLeE 12,
24 h Kb PRFE RFINRE ST H SRR AR LR 12 h 9
EMES DL OH bR ME B £ 3T B, 45 2R RSD <
10. 4% ,FRIMEMAE R R T REMHER L.
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2.4 WUR Jy kAT @ i g, 0 i i e 8, 12,24,
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48 h VMt H] . 25 R A M ek b o 3 A
W BE T BTE 12 h 4% Py A1 A v B Tk B OF- A, 0k
AESFATEEE] 12 h, PR E 4 C .
2.5.8 BHASLMIER S LIS PBS AR
I3 75 5% 35 M A8 W B iRl A X[ €, x V, - € x
(V,+V,)1/(C, xV,) x100% i+ & W ff %, X C,
R BT AN E 2R B, C O A S A
B M AN 25 e B, V) B e A8 i A B 25 F
PBS (R, V, NN AN A B & 2 PBS (R, 4%
R TIE T LEXT 25 W 1 W B < 5. 11% , IR BRH A58
W B 5 700 B I A G T, X I K R 1 4 A SR
JoH 52 .
2.6 [KEALEERME MFEEALEE =
(Cpy =€y )/Ch x100% , R th €, i85 BT 4% P9 1ML 3
YRR, C, N BTSN LW T R
JETE 56.2,112.5,168. 8 mg- L~ [ 7 FF i % h
AT AT R R A A R R (24.82 «
3.91)% ,(20.88 £2.69)% , (22.40 +3.33)% , J}
Rz 4y ) A (88.62 +1.68)% , (86.16 +2.36)% ,
(88.73 + 0.80)% , o7 Mt B 4K ¥ K (80.69 =+
1.12)% ,(78.10 £2.28) % ,(72.57 £0.30) % .
3 iFig
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L85G, — 8040 2 0 B 00 oy AR o P17 35 A ik Sk
T2k A 0 S SRR, R A i R 2 Tk B S F
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USRS F &, AR AT B AT e TR ARE 3% [) B %5 P 3 45
ST RS MR AR SCEEBRAE 4 C R iE AT, T
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T2 <, TR L . G0 Y o 4 B S i A 3 1, S5 SR R
i H 218 R AE Ry 2 U 500 B, 4% 40 A 4 8 BB Il ofie
A NIRRT TN A A

254 5 10 3R R B R AU K
ShG B AR it T s A b R I (HSA) Al
MR PERE R (AGP) &2 R EE MY G E A4
43P 25 5 HSA Jo AGP [4h A 5 B — e 2s
TR RS c AN E N ey N R e/ b
HEACTEME AT NI 5 8 S Ao O P R
M oa-F BHER o F AN, 5 TREEAS SN
MOEASARR . RSB 5 HSA Al
EEAEH T o S S AR Ty S5 Ak HAS
A7 8 (site T1) W00 MR, AT 25 4 T 45 # 8%

.72 .
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