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Analysis on ''Pointdine-surface' Quality Standard of Yangjing Zhongyu Tang
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Abstract Objective: Based on the analysis of the total components of fingerprint and the determination

methods of the existing components in the 2015 edition of Chinese Pharmacopoeia the " pointdine-surface" quality
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standard of Yangjing Zhongyu Tang was established by the " point" of each single component ( morroniside
loganin paeoniflorin ferulic acid and verbascoside) to the "line" of multicomponent and the "face" of fingerprint
of the whole component. Method: XB-C,; column (4.6 mm x250 mm 5 wm) was used for gradient elution of
0. 1% phosphoric acid aqueous solution-acetonitrile. The column temperature was 30 °C  the injection volume was
10 pL. the flow rate was 1.0 mL * min~' and the detection wavelengths were 240 316 230 334 nm. The
contents of these five components in Yangjing Zhongyu Tang were determined by three correction methods external
standard method and regression equation method. At the same time the fingerprint of Yangjing Zhongyu Tang were
analyzed by total component analysis and similarity evaluation. Result: With ferulic acid as reference the relative
correction factor (f) of morroniside loganin paeoniflorin and verbascoside were 0.392 1 0.421 4 0.261 7
0.268 6 by multipoint correction method and their f ( slope correction method) were 0.385 4 0.419 4
0.2559 0.274 0 respectively. Twenty characteristic peaks of fingerprint were analyzed and the similarity was =
0. 999. There was no significant difference in the contents of these five components from Yangjing Zhongyu Tang
determined by the quantitative assay of multi-components by single-marker ( QAMS) correction method the
external standard method and the regression equation method. Conclusion: The comprehensive quality standard
established by the total component analysis of fingerprint combined with various determination methods of existing
components in the 2015 edition of Chinese Pharmacopoeia has been validated in famous classical formula of
Yangjing Zhongyu Tang which can provide ideas and methods for the quality control with quantitative determination
and fingerprint of other famous classical formulas.

Key words famous classical formulas; Yangjing Zhongyu Tang; quantitative assay of multi-ecomponents

by single-marker; correction factor; total component analysis; quality standards; fingerprint
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2 Table 1  Investigation of linear relationship of 5 components in
2.1 HPLC Yangjing Zhongyu Tang
2.1.1 Welch Ultimate XB-C 4 r lgeL7!
(4 6 mm X250 mm 5 p.,m) 0.1% Y=17 871X +293.40 0.9997 0.099 3 ~1.986 8
(A)_ (B) (0~40 min 5% ~20% Y =19 444X +66. 40 0.9990 0.0376~0.7515
B;40 ~60 min 20% ~45% B) 30 °C Y =11 866X +95.27 0.9998 0.1017~2.0333
10 “‘L 1.0 mL.min‘l; 240 Y =46 366X -7.24 0.9997 0.001 8 ~0.0356
316 230 334 nmo. Y =12 702X +4. 64 0.9990 0.003 0~0.059 3
2.1.2 N
N 13.3 7.1 18.2 mg 1 mL 2.1.6
5.1 mg 10 mL 2.1.1 6
5.6 mg 5 mL 80% N N . .
4 C RSD 0.2% 0.1% 0.3%
o . . . . 0.5% 1.1% o
770 540 570 350 2.1.7
270 pL 5 mL 80% 6 2.1.3
( N N 2.1.1 .
1.986 8 0.751'5 2.0333 0.0356 0.059 3 g-L.7") 0.274 7% 0.101 8% 0.513 4% 0.012 9%
( 0.006 6% RSD 1.4% 1.6% 0.3% 0.2%
L1) 50 250 500 800 wL 1 mL 0.3% .
80% 2.1.8
( [2 13 14 15) 4 C 048121624 h 2.1.1
2.1.3 RSD 0.9% 0.8% 2.8%
8 1.2% 2.4% 24 h o
30 min 2 h 2 2.1.9 2.1.3
0.5 gemL™" 400 pL L3 100 uL
o 1 mL I mL 2.1.3
4 mL ( 300 W 40 kHz) 6 2.1.1
20 min 12 000 r*min "' 15 min \ § ) \
0.45 pm o 101.41% 96.50% 97.88% 100. 16%
2.1. 4 99.47% RSD 0.2% 0.1% 1.4% 1.4%
. N 10 ulL 1.0% o
2.1.1 . 2.1.10
N N N +3% +0.05%
>1.5 +5 C +2 nm +10%
45 920 4 XB-C; ( HS) AQ-Cj,
. Apollo C;; XB-Cjq
2.1.5 o 5
10 L 2.1.1 RSD N o
5 RSD <3.0%
1. o 5
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2.2 f fln=2)
2.2.1 78 Table 3 Values of f of 5 components in Yangjing Zhongyu Tang as
reference substances based on slope correction method( n =2)
/ S f /=
(C.xA) /(€ xA) !
C=(C,xA) I(fxA) C,
A, C,
Ak Ck/ 1.0000 0.9191 1.5061 0.3854 1. 406 9
Ak/ 1.0880 1.0000 1.6386 0.4194 1.530 8
. 1 Cs AS . 7. 0.6640 0.6103 1.0000 0.2559 0.934 2
2.5945 2.3846 3.9075 1.0000 3.6503
2 5 0.7108 0.6533 1.0705 0.2740 1.000 0
fn=7)
Table 2 Values of f of 5 components in Yangjing Zhongyu Tang as 2.2.3 Ck - Ak - /( a, x f)
reference substances based on multi-point correction method( n =7) . . a,
flxxs) RSD/% f a, =a Xf
1.074 9 £0.025 0 2.3 a, A
0.667 4 +0.011 1 1.7 (C.=A1a)
2.5515+0.063 2 2.5 o N N ~ ~
0.6851=0.013 1 1.9 17 871 19 444
1.498 8 £0.024 8 1.7 11 866 46 366 12 702,
1.610 6 £0.030 5 1.9 2.3 f 2
3.8233+0.082 4 2.2 ( Agilent 1260 Waters 1525 )
1.026 9 £0.029 5 2.9 XB-C; AQ-C;; Apollo C,; XB-C( HY
1.460 1 £0.028 0 1.9 f f RSD
1.569 2 £0.037 7 2.4 <2.4% J RSD <2.4%
0.974 5+0.028 3 2.9 f RSD <2.7% f
3.724 8 +0.097 2 2.6 RSD <2.2% f  RSD <
0.930 8 +0.021 7 2.3 2.8% - f N
0.621 1+0.0117 1.9 °
2.3742 +0.051 4 2.2 2.4
0.637 6 £0.015 5 2.4
0.3921+0.009 5 2.4 °
0.421 4 £0.009 2 2.2 > > >
0.261 7 0.005 7 2.2 4.
0.268 6 +0.006 8 2.6 4
2.2.2 Y=aX +b RSD <3.0%
X=(Y-b)/la=Y/a-bla b o
alb>100 bla = 2.5 N
Y/a . X Y a Af=a,l 3
a). C-=A"/(a, xf) a, a, 10 pL 2.1.1 2
0 N 3
1 f 3. 5. 5
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4 ( )(x+s n=2)

Table 4 Retention time and relative retention time of each index component under different instruments and different columns with ferulic

acid as reference( x +s n =2)

/min

Agilent 1260  XB-Cjg 17.371 £0.002 25.061 +0.009 29.806 +0.008 35.554 +£0.017 40.063 +0.004
AQ-Cjg 17.384 +0.004 25.074 £0.013 29.818 +0.023 35.545 £0.026 40.066 +0.035
Apollo C g 19.949 +0.016 28.271 £0.067 32.881 +0.014 38.855 +£0.225 43.352 +0.509
XB-C g ( HS) 17.479 £0.002 25.189 +£0.018 29.954 +0.012 35.755 £0.143 40. 143 +0.037
Waters 1525  XB-Cyq 20.419 +0. 155 28.871 £0.121 33.580 +£0. 148 39.994 +0.041 44.553 +0.079
Apollo C g 20.667 +0. 136 29.103 +0.074 33.963 +0.093 41.036 +0.092 44.270 +0.563
Agilent 1260 XB-C g 0.488 6 £0.000 3 0.704 9 £0.000 6 0.838 3 £0.000 6 1.126 8 £0.000 4
AQ-Cyq 0.489 1 £0.000 2 0.705 4 £0.000 1 0.838 9 +0.000 04 1.127 2 £0.000 2
Apollo C g 0.5134 +£0.002 6 0.727 6 £0.005 9 0.846 3 £0.004 5 1.115 7 £0.006 6
XB-Cg( HS) 0.488 9 £0.001 9 0.704 5 £0.003 3 0.837 8 £0.003 0 1.1227 £0.005 5
Waters 1525 XB-Cyg 0.510 5 +£0.003 3 0.7219 £0.002 3 0.839 6 £0.002 8 1.114 0 £0.003 1
Apollo C g 0.503 6 £0.002 2 0.709 2 £0.000 2 0.827 6 £0.000 4 1.078 8 £0.016 1
Pearson 5 0 5 RSD <3.0%
5
>0.999 9 5 o
5 5 (itsn=2)

Table 5 Comparison of different quantitative methods for determination of 5 components in Yangjing Zhongyu Tang( x +s n =2)

/%

1 0.283 5 +0.002 1 0. 101 7 +0. 000 03 0.508 8 +0.002 3 0.012 7 +0. 000 02 0. 006 7 +0. 000 02
0.277 6 +0.002 2 0.102 5 +0. 000 03 0.513 5 £0.002 4 0.012 9 +0. 000 02 0. 006 6 +0. 000 02
0.289 0 £0. 002 2 0. 105 4 +0. 000 03 0.510 1 £0.002 3 0.012 7 +0. 000 02 0.007 1 +0. 000 02
0.292 0 +0.002 2 0. 105 4 +0. 000 03 0.519 3 +0.002 4 0.012 7 +0. 000 02 0.006 9 +0. 000 02
0.294 0 +0.002 2 0. 105 9 +0. 000 03 0.521 5 +0.002 4 0.012 7 +0. 000 02 0. 006 9 +0. 000 02
2 0.281 9 £0.003 5 0.099 8 +0.002 8 0.508 0 £0. 000 8 0.012 7 +0. 000 02 0. 006 7 +0. 000 02
0.275 9 £0.003 6 0.100 5 +0.002 9 0.512 8 £0. 000 8 0.012 9 +0. 000 02 0. 006 6 +0. 000 02
0.287 4 +0.003 5 0.103 4 +0.002 9 0.509 4 +0.000 8 0.012 7 +0. 000 02 0.007 1 +0. 000 02
0.290 4 £0. 003 6 0.103 4 +0.002 9 0.518 6 £0. 000 8 0.012 7 +0. 000 02 0. 006 9 +0. 000 02
0.292 4 £0.003 6 0.103 9 +0.002 9 0.520 8 +£0. 000 8 0.012 7 +0. 000 02 0. 006 9 +0. 000 02
3 0.276 6 +0.001 3 0. 101 7 +0. 000 1 0.509 0 +0.001 6 0.012 7 +0. 000 04 0.006 7 +0. 000 03
0.270 4 £0.001 3 0.102 5 +0.000 1 0.513 8 +0.001 6 0.012 9 +0. 000 04 0. 006 6 +0. 000 03
0.282 0 +0.001 3 0.105 4 +0.000 1 0.510 3 £0. 001 6 0.012 7 +0. 000 04 0.007 1 +0. 000 03
0.285 0 +0.001 3 0.102 5 +0.000 1 0.519 6 +0.001 6 0.012 7 +0. 000 04 0.006 9 +0. 000 03
0.286 9 +0.001 3 0.105 9 +0.000 1 0.521 8 +0.001 6 0.012 7 +0. 000 04 0. 007 0 +0. 000 03
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2.6 6
2.6.1 2
20 6 6
Table 6 Comparison of fingerprint similarity of six analyses of
(10 ) (1~20 Yangjing Zhongyu Tang
) 0.474 0.490 0.555

S1 S2 S3 4 S5 S6

0.616 0.645 0.707 0.739 0.755 0.840 1.000
1.046 1.108 1.127 1.179 1.214 1.255 1.286
1.329 1.423 1.577

S1 1. 000 1. 000 1.000  0.999 0.999 1. 000

S2 1. 000 1. 000 1. 000 1.000  0.999 1. 000

$3 1000 1.000 1.000 1.000 0.999  0.999
1.
S4  0.999 1.000 1.000 1.000 1.000  1.000
S5 0.999 0.999 0.999 1.000 1.000  1.000
2
240 nm 6 S6  1.000 1.000 0.999  1.000 1.000  1.000
1.000.
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