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Deter mination of paeoniflorin, liquiritin, cinnamic acid, cinnamic aldehyde, and glycyrr hizic
acid in Guizhi Decoction by HPL C mehod with sampl€e’ s internal standard
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(1. Béjing University of Traditional Chinese Medicine, Beijing 100029, China; 2. Medical Experiment Center , China
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Abgract : Objective To establish a new content determination method, sampl€ s internal standard,
based on s multaneous determination of five componentsin Guizhi Decoction by HPL C under multiple UV
wavelengths Methods Peoniflorinin Guizhi Decoction was chosen as theinternal standard, and the relat-
ed correction factors of liquiritin, cinnamic acid, cinnamic a dehyde, and glycyrrhizic acid compared with
peoniflorin were measured. The contents of these four components could be calculated by the related
correction factors. This method was named to be' sampl€ s interna standard’ (SIS). The method was
evaluated by comparison of the quantitative results between angle cosine value (ACV) and SIS method
Results No sgnificant differences were found in the quantitative results of the five components in five
batchs of Guizhi Decoction by ACV and SIS methods (P> 0.05). Conclusion The SIS method not only
can determine multiple index in Chinese materia medica (CMM) smultaneoudy, but also be smple and
accurate. It will be a good quality evaluation pattern for CM M.
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1 0.072 mg/ mL
Agilent 1100 HPLC( 2.2.3 :
DAD ) ;Agilent 1200 HPLC 9g 9g 69 9g 3
( DAD ) ;MILL I- 8 , 30 min, 30 min, ,
PORE Smplicity 250 mL , 0.45p m ,
2.2.4 :
' 100 L ,
, , 1
2005
2
2.1 (SIS - A
Ca
( )Y Y= KaXCa
(r>0.999 5) , Ka A
' B Ks A
B f = Ka/ Ka( 1)
A Ca(
A ) A B
(Aa As) f B F oo F 0 F
I-paeoniflorin  2-liquiritin  3-cinnamic acid
GG = Anl Aa x Gl f ( 2) 4-cinnamic aldehyde 5 glycyrrhizic acid
2.2 (sI9) 1 (A (B)
2.2.1 : Diamond Cis (250 mm x Fig.1 HPLC Chromatograms of mixed reference
4.6 mm,5um); 0.1% (A)- substances (A) and Guizhi Decoction ( B)
B, (0 34 min) A-B (85 2.2.5 :
15) ,(35 54 min) A-B (62 38); 1.0 ) 0.05 0.10 0.15
mL/ min; 25 1230 nm( 0.20 0.25 mg/ mL , 0.03 0.06 0.09 0.12
) 250 nm( ) 280 nm( 0.15 mg/ mL , 0.012 0.024 0.036 0.048
), 0.060 mg/ mL , 0.12 0.24 0.36 0.48 0.60
2.2.2 : mg/ mL 0.024 0.048 0.072 0.096 0.12
12.5 mg 7.5 mg 3.0 mg 30 mg/ mL :
mg 6 mg, 50 mL , 10ML, 5
0.15 mg/ mL 0.09 mg/ mL (L1 L2)
0.036 mg/ mL 0.36 mg/ mL , 1
1

Table 1l Regression equation, correlation coefficient, and linearity range

Li(Y=aX+bh) L2(Y=aX) / ng
Y=1.233 X+24.02,r=0.999 9 Y=1.238 X,r=0.999 6 500 2 500
Y=1.490 X+10.19,r=0.999 6 Y=1.503 X,r=0.999 6 300 1500
Y=8.833 X- 7.63,r=0.999 9 Y=8.830 X,r=0.999 9 120 600
Y=2.823 X+1.395,r=0.999 9 Y=2.823 X,r=0.999 9 1200 6 000

Y=0.865 X-5.924,r=0.999 9 Y=0.862 X,r=0.999 9 240 1 200
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1 k  f( (1)
), , 5
2 5 Diamonsil-Cis (250 mm x 4.6 mm ,54 m)
Table 2 Correlation factorsand related correction (Agilent 1100 HPLC Agilent 1200
factors of five components HPL C) , 4
k f
1.238 1 ’ ’
1.503 1.2141 5 ,
8.830 7.1325 tr
2.823 2.280 3
0.862 0.696 3 ,
2.2.6 f . 5 Kromas| Cis (250 mm x 4.6 mm ,54 m) Diamonsl|
, (Agilent 1100 Cis (250 mm x 4.6 mm , 54 m) Agilent Zorbax B
HPLC Agilent 1200 HPL C) f Cis (250 mm x 4.6 mm ,5U m) ,
il 5 1
, 3 i 5 Kromasl| Agilent Zorbax
(RSD <3.0%) B 5 ,
2.2.7 (s19) Kromas| ,
4 5
18]
3 (x*xs,n=5)
Table 3 Reproducibility of related correction factors ( x+s,n=5)
f / f / f / f /
f 1.213+0.017 7.133+0.079 2.274+0.025 0.692+0.008
Agilent 1100 RSD/ % 1.4 1.1 1.3 1.2
f 1.214+0.021 7.127+0.091 2.275+0.031 0.692+0.013
RSD/ % 1.7 1.3 1.4 1.9
f 1.213%0.016 7.119+0.078 2.272+0.034 0.688%0.013
Agilent 1200 RSD/ % 1.3 1.1 1.5 1.9
RSD/ % 1.3 1.1 1.2 1.5
4 5 (xts,n=5)

Table 4 Relative retention time and resolution of five components measured by different instruments (;i s, n=5)

tr/ Min 16.1+0.2 31.7+0.2 44.1+0.1 48.4+0.5 54.4+0.3
Agilent 1100 >3.2 >4.8 >3.2 >2.8 >1.8
tr/ min 15.6+0.3 31.1+0.3 43.7+0.4 47.1+0.4 53.3+0.4
Agilent 1200 >3.1 >4.7 >3.0 >2.6 >1.7
5 5 (xxs,n=5)

Table 5 Relative retention time and resolution of five components measured by different columns(;t s, n=5)

tr/ min 16.1+0.1 31.7+£0.12 44,1+0.1 48.4+0.2 54.4+0. 3
Diamonsl >3.2 >4.8 >3.2 >2.8 >1.8
tr/ min 16.8+0.2 32.6+0.2 45.7+0.1 49.5+0.4 56.1+0.3
Agilent >3.5 >4.8 >3.8 >3.4 >2.5
(2) t== 30 33 min,
(1) tr, , ,
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Fig.2 UV Absorption spectra of liquiritin (A) , cinnamic f:2)
acid ( B) , cinnamic aldehyde (C) , and ,
glycyrrhizic acid (D) at various time points : ,
6 (ACV) (sI9 5
Table 6 Determination of five compounds in Guizhi Decoction detected by ACV and SIS methods
/ /(mg- mL-1) /(mg- mL-1) /(mg- mL-1) /(mg- mL-1)
(mg- mL-1) ACV SIS ACV SIS ACV SIS ACV SIS
1 0.064 5 0.065 2 0.065 2 0.033 5 0.033 5 0.304 6 0.304 6 0.055 7 0.055 7
2 0.067 7 0.062 0 0.061 2 0.035 2 0.035 8 0.309 8 0.309 6 0.054 6 0.054 2
3 0.065 1 0.068 4 0.067 9 0.032 3 0.032 1 0.3025 0.3028 0.056 3 0.057 2
4 0.061 3 0.062 6 0.0615 0.0318 0.032 9 0.299 4 0.299 7 0.053 4 0.055 1
5 0.063 2 0.063 9 0.063 7 0.033 8 0.033 4 0.300 4 0.3005 0.058 5 0.059 1
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