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Abstract: The capillary electrophoresis fingerprint ( CEFP) of Xiaoyao Pills ( XYP) was established by

capillary zone electrophoresis ( CZE) . The quadrilateral method was developed for the optimization of the
background electrolyte ( BGE) and the running voltage the compositions and pH of BGE and so on
were evaluated by the chromatographic fingerprint resolution index ( RF) . An uncoated fused silica capil-
lary column (70 cm x75 pum the effective length of 57 cm) was employed; 50 mmol/L sodium borate—
50 mmol/L Na,HPO,450 mmol/L NaH,PO,-50 mmol /L. NaHCO,( 1:1:1:5 v/v/v/v adjusted to pH
7.40) was used as the ideal BGE. The detection wavelength was set at 228 nm and a voltage of 12 kV
and hydrodynamic pressure injection in 25 s at the height of 14 ¢cm were applied. The CEFPs from 13 bat—
ches of XYPs containing 21 common peaks were obtained with good precision and reproducibility in
which caffeic acid was selected as the reference peak. Cluster analysis indicated that 10 out of 13 batches
of XYP samples can be deemed as the reference CEFP ( RCEFP) . The whole 13 batches of XYP were e—
valuated by the systematic quantified fingerprint method ( SQFM) with the RCEEP as the qualified mod—
el. The results indicated that the contents of S10 and S12 were obviously higher the chemical constitu—
ents quantity and distributed proportion of S3 were not qualified while the others were completely quali—
fied. It is concluded that the method can be applied to the optimization of BGE in CZE in traditional Chi-
nese medicine separation; and the established CEFPs of XYP can be served as a novel reference to identi—
fy and control the quality of XYP.
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quantified fingerprint method ( SQFM) ; chromatographic fingerprint resolution index ( RF); Xiaoyao
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Fig. 1 Distribution of 17 BGEs in quadrilateral
optimization method
For 17 BGEs see Table 1.
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Table 1 Compositions proportions and concentrations

of 17 BGE:s in the quadrilateral method

Composition and Concentration/( mmol /L)

BGE .

proportion A B C D
BGE 1 A 50 - - -
BGE2 B - 50 - -
BGE3 C - - 150 -
BGE4 D - - - 50
BGES5 E=AD(1:1 v/v) 25 - - 25
BGE6 F=AB(1:1 v/v) 25 25 - -
BGE7 G=B-C(1:1 v/v) - 25 75 -
BGE8 H=CD(1:1 v/v) - - 75 25
BGE9 O0=ABCD 12.5 12.5 37.5 12.5

(1:1:1:1 v/v/iv/v)

BGE 10 I=D-O(1:1 v/v) 6.25 6.25 18.75 31.25
BGE 11  J=A-0(1:1 v/v) 31.25 6.25 18.75 6.25
BGE 12 K=B-O(1:1 v/v) 6.25 31.25 18.75 6.25
BGE 13 L=C-O(1:1 v/v) 6.25 6.25 93.75 6.25
BGE 14 M=D-C-O (1:1:1 v/v/v) 6.25 6.25 56.25 18.75
BGE 15 N=AD-O(1:1:1 v/v/v) 18.75 6.25 18.75 18.75
BGE16 P=AB-O(1:1:1 v/v/v) 18.75 18.75 18.75 6.25
BGE 17 Q=B-C-O(1:1:1 v/v/v) 6.25 18.75 56.25 6.25

A. Na,B,0,; B. Na,HPO,; C. NaH,PO,; D. NaHCO;.

2
2.1
HPCE4O0
( ); KS-
120D ( ); RE-S52
( ) ; Sartorius BS
1108 ( )
KDM ( )
(0.45 pm ) o N
( ) NaH,PO,.
Na, HPO, ( ) (
) ;
( )
( caffeic acid CFA; 885-
200001) ( ferulic acid FA,; 773-
9910) ;
( glycyrrhizic acid  GHIA,; 731-9403)

; ( isoliquiriti—

genin ILG; 080528)
98%:
13 ( ): S1.S2.5S6.S10
( 090204 .091001.091103 .

100505) ; S3.S8(
090817.100509) ; S4.S7.89.S11(

20091129 20100534 20100708«
20100630) ; S5 (
75100311) ; S12.S13(

0905003.1003004) . 13
( OTC) S12.S13
2.2
2.2.1
5.0 mg 10 mL
500
mg /L o 500 mg/L
N 450 mg/L o
2.2.2
16 ( 6.0 g)
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40 mL 60 min
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40mL 4<C 24 h
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ml o 0.45 pm
2.3

(70 cm x75 pwm
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mmol /L (L:1:1:5 w/v/v/v; pH 7.40)
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1 17 BGE 3.1.2
. XYP
“ 4 203.228.
3.0” 2 234 246 nm. 203 nm
BGE RF, 2
RF BGE 10( 10 ) . 228 nm
( RF =144.6) RF ( RF =144.6) ( 2)
BGE 10 228 nm
0 228 nmo

1:1:1:2.3.1:1:1:3.7.1:1 3.1.3
$1:7.1:1:1:9 BGE XYP

~

° RF RF o 11.0.12.0.12.2.12. 5
11012 5( 2) 13.0 kV XYP
1:1:1:5 BGE 10 BGE. R CE
2 ( s :
BGE) RF
Table 2 RF of XYP under different conditions ( BGE °
voltage detection wavelength injection time
and volume ratio of BGE components)
Parameter RF
BGE BGE 1 61.2 N
BGE 2 61.2 ~ N °
BGE 3 7.5 RF 117.7.144. 6.96. 6.100. 2 137.3
BGE 4 70.3
BCE 5 97,7 ( 2) 12.0 kV RF o
BGE 6 29.4 12.0 kV o
BGE 7 60.9 3.1.4
BGE 8 102.5
BGE 9 85.0
BGE 10 144.6 °
BGE 11 60.3 ( 14 cm) 15.20 25s3
BGE 12 98.9 25 s
BGE 13 62.5
BGE 14 110.9 RF ( 2) . CE
BGE 15 61.2 25 s,
BGE 16 49.0 3.1.5 pH
BGE 17 69.6
Voltage/kV 11.0 117.7 BGE  pH
12.0 144.6 o
12.2 9.6 0. 1 mol/L NaOH BGE  pH
12.5 100.2
13.0 137.3 6.60.7.40.7.60.7.80.8.00 9.20
Injection time at 14 cm 15 106. 6 pH  6.60
height/s 20 100.6 .
25 144.6 pH 740 ’
Detection wavelength/nm 203 83.4 pH 7.40 BGE 10 pH °
228 144.6 3.2 XYP
234 84.4
246 83.4
Volume ratios of BGE 1:1:1:2.3 106.6 @ (50 mmol/L.
compositions of A B 1:1:1:3.7 89. 1 ) BGE
C and D 1:1:1:5 144.6 B
1:1:1:7 81.7
1:1:1:9 107.9
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D (50 mmol/L ) (ty) ;9 (ty=18.50 min) ILG.12
BGE pH (ty=19.55 min) FA.14 ( 2y =21.32 min)
o GHIA.20 (ty=30.05 min) CFA.
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822.9/16 =51.43 FA M, /N,=194.2/4 =48.55

o CFA M. /N, =180.15/4 =45.04

BGE o ILG > GHIA > FA > CFA. 20
3.3
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( 2) .

t/min
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Fig. 2 Electropherograms of XYP (S1) and ILG GHIA FA and CFA standards
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Fig. 3 Capillary electrophoresis fingerprints of XYPs from the four batches of S1 S6 S9 and S10
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Table 3 Similarities and quality evaluation results of
XYPs from 13 batches of samples assessed
by the systematic quantified fingerprint

method

Sample S, P./% I Grade Quality
S1 0.90 111.7 0.04 3 good
S2 0.92 87.9 0.06 3 good
S3 0.79 116.8 0.01 5 moderate
sS4 0.92 118.3 0.06 3 good
S5 0.85 83.3 0.03 3 good
S6 0.91 83.3 0.13 3 good
S7 0.95 105.1 0.05 2 better
S8 0.82 94.0 0.06 4 fine
S9 0.90 91.3 0.19 4 fine
S10 0.72 167.5 0.03 8 inferior
S11 0.94 97.4 0.02 2 better
S12 0.93 138.9 0.09 6 common
S13 0.88 117.4 0.04 3 good
RFP 1 100 0 1 best

S,.: macro qualitative similarity; P, : macro quantitative similari—

m*

m*

ty; a: coefficient of variation; RFP: reference fingerprint.
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