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Abstract Parallel five wavelength high performance liquid chromatographic PFW-HPLC fin-
gerprints of Qijudihuang Pill QJDHP were established. The quality of QJDHP was identified
based on systematically quantified fingerprint method SQFM by the integrating overall infor-

mation method IOIM . The chromatographic fingerprints CFPs were developed by re-
versed-phase RP HPLC in which 51 49 52 49 and 47 co-existing peaks were marked at
203 228 265 280 and 326 nm respectively by choosing paeonol POL peak as the refer-
ence peak. The natural weighted method NWM  average method AM and project parame-
ter method PPM were separately used to integrate the different chemical qualitative and
quantitative information from different PFW-HPLC fingerprints. By using the IOIM based on
SQFM the qualities of DMS2 DMS4 DMSS and DMS6 2 grade were identified as very good

DMS1 DMS3 and DMS10 DMSI11 3 grade as good DMS9 4 grade as fine DMS7 6
grade as common in which DMS8 was regarded as moderate 5 grade by the AM and as
common 6 grade by PPM. The qualities of 11 batches of QJDHP were identified in which 8
batches were above the good level 1 batch was fine level and two batches were common level.
Therefore AM was the most accurate and simple method to integrate all the information. The
experimental results indicated that the IOIM based on the PFW-HPLC can be effectively used to
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identify qualitatively and quantitatively the quality of Chinese traditional medicine from overall
information which is a reliable method and also can quantitatively simplify the bountiful infor-
mation of HPLC-DAD diode array detection fingerprints. In fact the comprehensive identifi-
cation ability of IOIM is the most reliable and effective one.

Key words parallel five wavelength high performance liquid chromatographic PFW-HPLC
fingerprints integrating overall information method IOIM macro qualitative similarity S,
macro quantitative similarity P,  systematically quantified fingerprint method SQFM  pro-
ject parameter method Qijudihuang Pill QJDHP
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Fig. 1 HPLC chromatograms of QJDHP DMS2
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1 11 QJDHP
Table 1 Quality results of 11 batches of QJDHPs assessed by systematically quantified fingerprint method SQFM
Type Para. DMS1 DMS2 DMS3 DMS4 DMS5 DMS6 DMS7 DMS8 DMS9 DMSIO DMSI1I Mean SD
203 S 0.94 0.98 0.97 0.99 0.99 0.98 0.95 0.95 0.94 0.96 0.93 0.96 0.02
nm P,/% 100.3  107.4 97.9 102.8 97.7 103.6 83.2 85.8 90.2 87.7 102.9 96.3 8.2
a 0.07 0.02 0.05 0.03 0.04 0.03 0.04 0.02 0.01 0.03 0.01 0.03 0.02
grade 2 2 1 1 1 1 3 3 2 3 2 1.9 0.83
228 S 0.93 0.98 0.96 0.98 0.98 0.98 0.93 0.92 0.94 0.96 0.93 0.95 0.03
nm P, /% 103.2 97.3 87.4 95.8 93.0 99.2 74.7 74.1 93.2 80.7 110.7 91.8 11.6
a 0.20 0.01 0.04 0.01 0.04 0.02 0.01 0.02 0.05 0.04 0.05 0.04 0.05
grade 4 1 3 1 2 1 5 5 2 3 3 2.7 1.49
265 S 0.86 0.97 0.91 0.97 0.98 0.97 0.87 0.90 0.92 0.93 0.92 0.93 0.04
nm P, /% 69.8 88.9 64.6 88.4 88.9 88.9 45.5 49.0 124.0 78.4 139.5 84.2 28.4
a 0.11 0.03 0.06 0.05 0.01 0.04 0.20 0.21 0.40 0.07 0.10 0.12 0.11
grade 6 3 6 3 3 3 8 8 6 4 6 5.1 1.97
280 S 0.87 0.96 0.92 0.98 0.97 0.98 0.91 0.92 0.92 0.93 0.91 0.93 0.04
nm P./% 78.2 107.3 73.8 102.9  105.8  105.1 50.8 57.0 139.8 98.8 153.9 97.6 31.6
o' 0.04 0.10 0.01 0.07 0.12 0.05 0.15 0.15 0.42 0.21 0.18 0.14 0.11
grade 4 2 5 2 3 2 7 7 7 5 8 4.7 2.28
326 S 0.94 0.96 0.96 0.96 0.97 0.96 0.92 0.90 0.92 0.74 0.81 0.91 0.07
nm P, /% 113.2 119.7 110.7 108. 4 104.2 112 72.2 84.4 86.5 114.8 58.1 98.6 20.1
a 0.23 0.20 0.21 0.19 0.18 0.20 0.09 0.17 0.08 0.24 0.16 0.18 0.05
grade 5 4 5 4 4 4 5 4 3 5 7 4.5 1.04
mean grade 4.2 2.4 4.0 2.2 2.6 2.2 5.6 5.4 4.0 4.0 5.2 3.8 1.29
grade SD 1.5 1.1 2.0 1.3 1.1 1.3 1.9 2.1 2.3 1.0 2.6 1.7 0.54
NWM S, 0.91 0.97 0.94 0.98 0.98 0.98 0.92 0.92 0.93 0.91 0.90 0.94 0.03
P./% 94.7 103.5 87.8 99.5 97.6 101.4 70.2 73.7 112.6 91.7 123.9 96. 1 15.5
a 0.15 0.12 0.11 0.11 0.11 0.11 0.12 0.16 0.31 0.16 0.13 0.14 0.06
grade 3 3 3 3 3 3 5 5 6 4 4 3.82 1.08
AM S 0.91 0.97 0.94 0.98 0.98 0.97 0.92 0.92 0.93 0.91 0.90 0.94 0.03
P./% 92.9 104.1 86.9 99.7 97.9 101.8 65.3 70.1 106.7 92.1 113.0 93.7 14.8
a 0.13 0.07 0.07 0.07 0.08 0.07 0.10 0.11 0.19 0.12 0.10 0.10 0.04
grade 3 2 3 2 2 2 6 5 4 3 3 3.18 1.33
PPM S, 0.91 0.97 0.94 0.98 0.98 0.97 0.92 0.92 0.93 0.90 0.90 0.94 0.03
P,/% 92.2 103.9 86.1 99.5 97.8 101.6 64.5 69.3 105.7 91.6 110.7 93.0 14.7
a 0.12 0.06 0.06 0.06 0.07 0.06 0.09 0.10 0.17 0.11 0.09 0.09 0.03
grade 3 2 3 2 2 2 6 6 4 3 3 3.27 1.49
mean grade 3.0 2.3 3.0 2.3 2.3 2.3 5.7 5.3 4.7 3.3 3.3 3.42 1.24
grade SD 0.0 0.6 0.0 0.6 0.6 0.6 0.6 0.6 1.2 0.6 0.6 0.52 0.31
NWM natural weighted method AM average method PPM project parameter method. SD standard deviation.
S, SD 5.1 2.0 4.7 2.3 4.5 1.1
0.96 0.02 0.95 0.03 0.93 0.04 0.93 0.04 11 203 nm 228
0.91 0.07 RSD <7.7% 11 nm
5 265 nm 280 nm
P, % SD
96.3 8.2 91.8 11.6 84.2 28.4 97.6 31.6 326 nm 11
98.6 20.1 o' SD 0.03
0.02 0.04 0.05 0.12 0.11 0.14 0.11 3.7.2 HPLC QJDHP
0.18 0.05
HPLC
o 203 228 265 280 326 11 QJDHP 3
nm HPLC 11 QJDHP
SD 1.9 0.9 2.7 1.5 1 203 nm 11
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Fig. 3 Quality grades of 11 batches of QJDHPs identified by SQFM under 5 wavelengths
3 203 nm nm
228 nm DMS1 DMS3 DMS7 DMSS8 203 228 265 280 326 nm 5
2 DMS5 DMSII 2 11 S
1 DMS2 1 0.90 ~0.98 DMS10 RSD 10. 3%
265 nm DMS3 DMS7 DMS8 RSD <5.7% P 65.3% ~ 113%
5 DMS1 DMS9 DMSI11 RSD 7.3% ~ 32.8% o' 0.07 ~
DMS4 DMS5 DMS6 0.19 SD 0.07 ~0.20
DMS2 DMSI10 1 P. «a
265 nm 11 11
280 nm DMS9 DMSI11 2.2~5.6 SD 1~2.6 11
5 6 DMS3 DMS7 3.8 SD
DMSS 4 DMS1 DMS5s =2
DMSI10 2 DMS4 DMS6 2 5
1 280 nm HPLC 11 QJDHP
265 nm 326
nm DMS3 DMSI11 4 5
DMS1 DMS4 DMS5 DMS6
3 DMS2 DMS7 DMSI10 QJDHP
2 DMS8 DMS9
1 326 nm 280 nm 265
2 5 3

Table 2 Comparison between the means of five wavelength results and the three integrated methods

Method  Parameter DMS1 DMS2 DMS3 DMS4 DMS5 DMS6 DMS7 DMS8 DMS9 DMS10 DMSII Mean RSD/%

5AM S, mean 0.91 0.97 0.94 0.98 0.98 0.97 0.92 0.92 0.93 0.90 0.90 0.94 3.4
RSD/% 4.4 1.0 2.9 1.2 0.9 0.9 3.2 2.2 1.2 10.3 5.7

P, mean 92.9 104.1 86.9 99.7 97.9 101.8  65.3 70.1 106.7  92.1 113.0 93.7 15.8
RSD/% 19.6 11.2 21.2 7.7 7.3 8.4 24.9 23.5 22.3 16.3 32.8
3M S, mean 0.91 0.97 0.94 0.98 0.98 0.97 0.92 0.92 0.93 0.91 0.90 0.94 3.3
RSD/% 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.6 0.0 0.11
P, mean 93.3 103.8 86.9 99.6 97.8 101.6  66.7 71.0 108.3  91.8 115.9 94.2 15.8

RSD/% 1.4 0.3 1.0 0.1 0.2 0.2 4.6 3.3 3.4 0.3 6.1 1.90

5AM 5 wavelength method 3M 3 integrated method.

203 228 265 280 326
nm 3.8 QJDHP
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HPLC S, P, o 1 11 326 nm 280 nm 326 nm
3.82 SD =1.08 d=3
DMS9 6 DMS7 DMS8 5 d=14
1 ~4 HPLC
S, P. « 1 11
3.18 SD =1.33 DMS2
DMS4 DMSS DMS6 DMSI10 DMSI11
1 DMS9 2 228 nm
DMS7 1 228 nm
HPLC DMS2 DMS4
QJDHP 1 11 DMS5 DMS6 2 DMS1 DMS3
3.27 SD =1.49 DMS8 1 DMS10 DMSI11 3 DMS9 4
11 DMS7 6 DMS8
QJDHP P, 5 3 5 6
8 11 QJDHP 8
3 265 nm 2
35 P 3 P

m

m

Table 3 Eudian distances between the P vectors of five wavelength results and those of the three integrated methods

Method 203 nm 228 nm 265 nm 280 nm 326 nm NWM AM PPM
203 nm 0.0 25.3 90.7 90.6 59.2 37.9 34.1 34.2
228 nm 0.0 71.8 79.9 75.4 29.0 24.9 24.7
265 nm 0.0 47.1 132.1 59.1 60.5 60.5
280 nm 0.0 127.7 54.0 60. 6 62.2
326 nm 0.0 83.8 75.0 74.1
NWM 0.0 14.0 16.8
AM 0.0 3.0
PPM 0.0
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