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N ° 5~100 pg * mL™'
N (65.33£0.61) % (85.97 +0.43) % (90.09 +0.28) % -
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Determination of Plasma Protein Binding Rates of Protocatechuic Acid Isoorientin and Scutellarin in Com-
pound Hongcao Freeze-Dried Powder for Injection by Ultrafiltration Combined with UPLC-ESI-MS/MS

HUANG Yong CHEN Hui ZHENG Lin HE Feng ZHANG Zhirong WANG Yong—lin* ( School of Pharmacy Guiy—
ang Medical College Guiyang 550004 China)

ABSTRACT: OBJECTIVE To determine the plasma protein binding rates of protocatechuic acid isoorientin and scutellarin in
Compound Hongcao freeze-dried powder for injection by ultrafiltration method for providing on the safe use of medication. METHODS

Ultrafiltration combined with liquid chromatography-tandem mass spectrometry ( UPLC-ESI-MS/MS) was employed to determine the
protein binding rats of protocatechuic acid isoorientin and scutellarin in the compound hongcao freeze-dried powder. When determining
the concentrations of the 3 compounds 2 kinds of matrix as plasma and buffer solution were chosen. RESULTS The average human
protein binding rates of protocatechuic acid isoorientin and Scutellarin were ( 65.33 +£0.61) % (85.97 £0.43) % and(90.09 +
0.28) % with the drugplasma concentrations of 5 10 25 50 and 100 pg * mL™" respectively. CONCLUSION The current study
shows the medium binding ability of protocatechuic acid and high binding ability of isoorientin and scutellarin to plasma protein. The
method has high sensitivity good reproduction with simple management thus fulfilling the requirement. The plsma protein bindings of
the three compounds were independent of the investigated concentrations.

KEY WORDS: protocatechuic acid; isoorientin; scutellarin; plasma protein binding rate; ultrafiltration; UPLCESI-MS/MS; matrix
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ACQUITY UPLC

~ S

+Masslynx4. 1 ( Waters ) ; Allegra
64R ( Beckman ); MTN -
2800D ( ),
EL204 ( -
); YM -10 ( Millipore ) o
1.2
N N (
1 809200102 880200001
07529605 >99%) ; (
=98%  NMR.MS )
( 100 mg =
1001053) : (
07001) ; ( =98%) ; N
2
2.1
: Waters BEH C4( 2.1 mm x50 mm 1.7
pm) : Waters Van Guard BEH Cj
(2.1 mm x5 mm 1.7 wm); A 0. 1%

B: 0.1% 0 ~0.5 mn A
(10%) ;0.5 ~2 min A(10% ~30%) ;2 ~2.5 min
Al 90%) 2.5 ~3.5 min A( 10%) .

:0.35 mL * min " 45 °C: 1 plLoe
2.2
13 kv
1120 C ;
1650 L« h™' 1350 C
S50Leh"; :0.16 mL -
min ' ( MRM)
(ESIY) (m/z) :152.8—
109. 0( ) 449.2—299. 1 ( )

2011 8 46 15

463. 1287. 1( ) 417.0-267. 0(
) 130 40 35 30 V
115 30 30 15 V.

2.3
2.3.1
199.2 101 6.0 683.7 ug * mL™' o
9.0 wg * mL™'
4 C .
2.3.2 ( PBS)
KH,PO, 0.20 g Na,HPO, 2.88 g KCI 0.20 g NaCl
8.00 g 1 000 mL
pH7.4 PBS
4 C .
2.4
2.4.1 ( )
200 plL 50 wL3 mol « L™ .
50 plL .20 plL 800 pL
1 min 5 min
4 °C 20 000 r * min"~"' 10 min
48 °C N, o 500 uL 1 min
10 min 4 °C 20000 r * min~' 10
min o
2.4.2 ( )
1 mL 50 wL3 mol * L' .
50 pL <20 pL 1 min
48 °C N, o 500 plL 1
min 10 min 4 °C 20 000 r * min"~"'
10 min o
2.5
2.5.1
0.046 0.138 0.415 1.245 3.735 11.205
pg e mL™! 0.248 0.744

2.231 6.693 20.080 60.240 pg * mL™'
0.155 0.466 1.398 4.193
12. 580 37.740 pg * mL™'

“2.4”
(p) (V)
(1/p)
LY =0.663p — 0.010
(r=0.996) : Y =0.439p - 0.033 (1 =
0.998) ; 1 Y=3.277p-0.101 (r=0.998) .
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2.5.2 ( PBS)
0.006 0.018 0.055 0.166
0.498 1.494 pg * mL™'
0.025 0.074 0.223 0.669 2.008 6.024 pg *
ml "' 0.016 0.047 0. 140
0.419 1.258 3.774 pg * mL™'
; Y =3.229p - 0.014(r =

0.994) ; 1Y =2.496p —0.043( r =0.998) ;
1Y =22.224p +0.020( r =0.991) .
2.6
2.6.1
3

0.76 1.68 1.96 1.4
min
2.6.2

PBS
~ ~ 3
5 “2.4”7
1 N

(4 ) (R):
(A) . A A
( extraction recoveries) ; R
(p )
(p) p Ip
( method recoveries)
NN
"2 4"
5
RSD;
3 3d
RSD. 1.2
3
2.6.3 v 3
4 h
24 h( )
3 o
NN 3 RSD
10% o
.n=5x*s

Tab.1 Recoveries and precision of the three compounds in human plasma. n =5 x £

Spiked Conc. Extraction Method Precision/%
Compound
/pg © mL -1 recoveries /% recoveries / % Intra-day( RSD) Inter-day( RSD)
Protocatechuic acid 0. 138 100. 10 +4. 47 95.07 +£5. 44 4.35 5.35
1.245 105. 63 +4.76 97.18 +4.76 3.87 3.35
11.205 100. 16 +1. 28 102.90 +1. 18 2.05 2.12
Tsoorientin 0.744 102. 67 £4.82 96.97 £9. 46 4.76 3.35
6.693 101.77 £2.53 104. 72 +4. 66 4.00 1.00
60. 240 100.59 +3.13 107.66 +1. 81 2.28 3.18
Scutellarin 0. 466 95.70 £7.55 94.38 £1.56 4.11 3.42
4.193 104. 64 +4. 65 105.37 +6.47 5.14 1. 89
37.740 93.88 £3.28 109.93 +3.58 3.83 2.24
2 .n=5xz%s
Tab.2 Recoveries and precision of the three compounds in buffer solution. n =5 x +s
Spiked Conc. Extraction Method Precision/%
Compound
/g * mL~! recoveries /% recoveries /% Intra-day( RSD) Inter-day( RSD)
Protocatechuic acid 0.018 97.74 +2.48 96. 67 £6.55 4.87 4.01
0. 166 106.33 +4.21 99.04 £5. 89 5.42 4.47
1.494 104. 10 2. 69 102. 66 +£5.26 4.16 3.04
Isoorientin 0.074 99.30 +3.45 97.70 £3. 14 6. 10 5.74
0. 669 97.19 £9. 19 94.83 £8.24 5.09 7.36
6.024 95.56 £1.12 101. 16 £3.26 4.04 3.19
Scutellarin 0.047 99.75 +4.43 95.32+2.24 1.87 2.88
0.419 98.48 £3.78 99.22 +6.08 4.23 7.29
3.774 94.45 £5.48 106. 96 +4. 00 3.20 2. 66
* 1202 -
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2 7 1142

2 mL 100 pL
5.10.25.50.100 pg ° ml~! o
30 s 37 C
30 min ”
4 °C 5000 r* min"' 25 o
min 200 pL(
D) 1wl D) ;
.47 o
o (%) = o
(D, -D,) /D, x100%
3, o
3 3
(65.33 £0.61)% (85.97 £0.43)% (90.09 =
B 0.28) % 13
86% ~92%
3 R .n=6 x*s

Tab.3 Protein binding rates of protocatechuic acid isoorientin and scutellarin in human plasma. n =6 x +s

Spiked Conc. Conc. /pg * mL~! Percent of binding Average percent of
Compound
/ug * mL~! Total( D,) Free( Dy) /% binding/ %
Protocatechuic acid 5 0.123 +0.011 0.042 +0. 001 65.95 +3. 14 65.33 +0.61
10 0.221 +£0. 025 0.076 £0. 013 65.98 +£3.05
25 0.441 +0. 053 0.153 +0. 015 65.12 +4. 14
50 0. 845 +0. 104 0.294 +0.029 64.97 +2.83
100 1. 659 +£0. 215 0. 585 +0. 063 64.62 +1.98
Isoorientin 5 1. 051 £0. 080 0. 141 +0. 006 86.51 +0.51 85.97 +0.43
10 2.183 +0. 150 0.301 £0. 070 86.27 +2.57
25 4. 655 £1.050 0.651 £0. 112 85.79 £1.91
50 7.090 0. 797 1.001 0. 152 85.83 +1.85
100 14. 040 +0. 780 2.041 +£0. 080 85.43 +1.06
Scutellarin 5 1.441 0. 111 0.134 +£0.010 90.45 £0.44 90. 09 +0.28
10 2.736 0. 161 0.265 +0. 047 90.15 £1.96
25 5. 644 +0.765 0. 553 +0. 099 90.23 £0.53
50 8.981 +£1.010 0. 895 +0. 052 89.93 +1.34
100 14. 457 +0. 958 1.481 +0. 038 89.71 £0.77
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Study on Analysis Method for 50 Organochlorine and Pyrethroid Pesticides Residues in Glycyrrhiza

HUANG Xiao-hui' > XUE Jian' WU Xiao-bo' TONG HeHang' PANG Zuo—sheng' XUE Wen' CHENG You'
(1. Institute of Medicinal Plant Chinese Academy of Medical Science Beijing 100193  China; 2. College of Posigraduate Ningxia
Medical University Yinchuan 750004  China)

ABSTRACT: OBJECTIVE To establish a gas chromatography method for the determination of 50 organochlorine and pyrethroid resi—
dues in Glycyrrhiza products. METHODS  Oranochlorine and pyrethroid pesticides were extracted from Glycyrrhiza uralensis Fisch.

with acetonitrile. Then the extracts were cleaned up by alumina neutral{lorisil column and eluted by mixed solvents of ethyl acetate and
hexane ( 15:85) . The extract was separated by HP —5 and DB1701 capillary dual-column and detected by electron-capture detector.

RESULTS The average recoveries and RSDs ranged from 72.9% to 115.8% and 1.1% to 13.1% respecttivily at 3 levels of
spiked mixed organochlorine and pyrethroid. CONCLUSION The method has good separation and repeatability and can be used in
determination of organochlorine and pyrethroid pesticide residues in Licorice products.

KEY WORDS: Glycyrrhiza; capillary gas chromatography; organochlorine pesticide; pyrethroid pesticide
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