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Study of Blending Method for the Extracts of Herbal Plants
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1. Department of Chemistry Tsinghua University Beijing 100084 China
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Abstract The irregularity in herbal plant composition is influenced by multiple factors. As for
quality control of traditional Chinese medicine the most critical challenge is to ensure the dos-
age content uniformity. This content uniformity can be improved by blending different batches
of the extracts of herbal plants. Nonlinear least-squares regression was used to calculate the
blending coefficient which means no great absolute differences allowed for all ingredients. For
traditional Chinese medicines even relatively smaller differences could present to be very im-
portant for all the ingredients. The auto-scaling pretreatment was used prior to the calculation
of the blending coefficients. The pretreatment buffered the characteristics of individual data for
the ingredients in different batches so an improved auto-scaling pretreatment method was pro-
posed. With the improved auto-scaling pretreatment the relative differences decreased after
blending different batches of extracts of herbal plants according to the reference samples. And
the content uniformity control of the specific ingredients could be achieved by the error control
coefficient. In the studies for the extracts of fructus gardeniae the relative differences of all
the ingredients is less than 3% after blending different batches of the extracts. The results
showed that nonlinear least-squares regression can be used to calculate the blending coefficient
of the herbal plant extracts.
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Tedia
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Alltech C, 250 mm x 4.6 mm
a n i.d. 5 pm A B
m S, = B 50% 50 min
a, a, a,.,. S, = a, a, a, ., S, 80% 10 min 1.0 mL/min
= a, a, Qo m 440 nm 20 wL
0= a, a, a, M 2.3
X, X, x, 10
S, xx, +8,xx,+ +8,xx,=0 x,=0 2.4
1 20 1g
75% 10 mL 1 h
75% 10 mL 1 h
43 5 mL 25 mL
Matlabs. 3 0.45 pm
2 3
2.1 10
LC-10AT VP SPD-10A 7 1 10 7
VP CLASS-VP H66025T 7
10
1 10 7 x10* RSD
Table 1 Peak areas x10° of 10 batches of the extracts of fructus gardeniae and the reference sample
and their relative standard deviations RSD
Peak Sample No. Reference
No. 1 2 3 4 5 6 7 8 9 10 sample RSD/%
1 48832 39233 41840 26942 28479 26970 40475 31856 49286 76740 39854 34.9
2 1754872 1595073 1696835 1103863 1407074 1439469 1503337 1364387 1889388 1283671 1471403 15.0
3 291716 248303 256658 141663 160330 137030 238236 196581 304385 247842 243039 25.6
4 52058 42285 44765 36547 44965 37190 41510 31331 64180 62091 43525 22.5
5 174827 83616 103233 122169 142688 129422 82727 71585 133546 90812 112701 27.3
6 25965 19113 19664 19372 22696 17609 27819 13671 29703 48973 21180 39.2
7 29629 28219 25909 37989 44352 38648 27186 15831 28173 93869 28924 56.7
Peak areas of reference sample are the medians of peak areas of 10 batches of the extracts of fructus gardeniae.
3.1
10 0.99
10 10
10 10
° 10 2
10 10
0.9997 0.9997 0.9999 0.998 3 0.997 8
0.9971 0.9997 0.9997 0.9999 0.998 8
10 0.999 7

0.9997 0.9998 0.9987 0.9983 0.9975 0.9997
0.9994 1.0000 0.9973
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Table 2 Ratios of the peak areas of 10 batches of the extracts of fructus gardeniae to the reference sample %
Sample No.
Peak No.
2 3 4 5 6 7 9 10
1 122.5 98.44 105.0 67.60 71.46 67.67 101.6 79.93 123.7 192.6
2 119.3 108.4 115.3 75.02 95.63 97.83 102.2 92.73 128.4 87.24
3 120.0 102.2 105.6 58.29 65.97 56.38 98.02 80.88 125.2 102.0
4 119.6 97.15 102.9 83.97 103.3 85.45 95.37 71.98 147.5 142.7
5 155.1 74.19 91.60 108. 4 126.6 114.8 73.40 63.52 118.5 80.58
6 122.6 90.24 92.84 91.46 107.2 83.14 131.4 64.55 140.2 231.2
7 102.4 97.56 89.58 131.3 153.3 133.6 93.99 54.73 97.40 324.5
3.2 +5%
10 45
0.347 6
0.1996 0.1408 0.0000 0.0000 0.0000 0.0005
0.0000 0.1195 0.0609
10 3.3
3
3
Table 3 Peak areas of the blend sample and
differences according to the reference
Peak Peak area of Absolute Relative
No.  blend sample/10* difference/10* difference/%
1 41277 1423 3.57
2 1471974 571 0.04
3 238679 -4360 -1.79 6
4 44308 783 1.80
5 113522 821 0.73 2
6 22153 973 4.59 xij new = xij old = xij / xij _ xij 2
7 28673 -251 -0.87
xij new xij old
3 x,; X,
2 1 4
4 10 ¢
Table 4 Results of 10 batches of the extracts of fructus gardeniae and
the reference sample after auto-scaling ® pretreatment
Peak Sample No. Reference
RSD/%
No. 1 2 3 4 5 6 7 8 9 10 sample
1 0.4396 0.2468 0.2992 0.0000 0.0309 0. 0006 0.2718 0.0987 0.4487 1.0000 0.2593 102.2
2 0.8288 0.6253 0.7549 0. 0000 0.3860 0.4272 0.5085 0.3317 1.0000 0.2289 0.4679 56.3
3 0.9243 0. 6649 0.7148 0.0277 0.1392 0. 0000 0. 6047 0.3558 1.0000 0.6621 0.6334 65.9
4 0.6310 0.3335 0.4090 0.1588 0.4151 0.1784 0.3099 0. 0000 1.0000 0.9364 0.3712 72.3
5 1.0000 0.1165 0.3065 0.4900 0.6887 0.5602 0.1079 0. 0000 0. 6002 0.1862 0.3982 74.0
6 0.3483 0.1542 0.1698 0.1615 0.2557 0.1116 0.4008 0. 0000 0.4541 1. 0000 0.2127 90.2
7 0. 1768 0.1587 0.1291 0.2839 0.3655 0.2924 0. 1455 0. 0000 0.1582 1.0000 0.1678 100. 8
4

10
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Table 5 Results of 10 batches of the extracts of fructus gardeniae and the reference sample

after improved auto-scaling pretreatment

Peak Sample No. Reference
RSD/%
No. 1 2 3 4 5 6 7 8 9 10 sample
1 0.9806 0.7878 0.8402 0.5410 0.5719 0.5416 0.8128 0. 6397 0.9897 1.5410 0. 8003 34.9
2 2.2340 2.0306 2.1601 1.4053 1.7913 1.8325 1.9138 1.7369 2.4053 1.6342 1.8731 15.0
3 1.7431 1.4837 1.5336 0. 8465 0.9580 0.8188 1.4235 1.1746 1.8188 1.4809 1.4522 25.6
4 1.5848 1.2873 1.3628 1.1126 1.3688 1.1322 1.2637 0.9538 1.9538 1.8902 1.3250 22.5
5 1.6934 0. 8099 0.9999 1.1833 1.3821 1.2536 0.8013 0.6934 1.2935 0.8796 1.0916 27.3
6 0.7355 0.5414 0.5570 0.5488 0. 6429 0.4988 0.7880 0.3873 0.8414 1.3873 0. 6000 39.2
7 0.3797 0.3616 0.3320 0.4868 0.5683 0.4952 0.3484 0.2029 0.3610 1.2029 0.3706 56.7
3.4 6
5
10 0.3357
0.2792 0.1499 0.0270 0.0026 0.0000 0.0005 +3%
0.0000 0.0584 0.0410
10
6 3.5
6 “ o3oyn
Table 6 Peak areas of the blend sample and differences
according to the reference after improved 123 3
auto-scaling pretreatment
Peak Peak area of Absolute Relative 4 ~10
No.  blend sample/10* difference/10* difference/%
1 40464 610 1.53 7
2 1485943 14540 0.99 7 4 ~10
3 238017 9022 207 0.296 7 0.000 0 0.000 0 0.065 7
4 43409 -116 -0.27
s 12742 ul 0 08 0.3613 0.3128 0.008 6
6 21338 158 0.75
7 28358 -566 -1.96 8
7 4~10

Table 7 Results of batches 4 —10 of the extracts of fructus gardeniae and the reference
sample after improved auto-scaling pretreatment

Peak Sample No. Reference

No. 4 5 6 7 8 9 10 sample
1 0.5410 0.5719 0.5416 0.8128 0.6397 0.9897 1.5410 0.8003
2 1.4053 1.7913 1.8325 1.9138 1.7369 2.4053 1.6342 1.8731
3 0. 8465 0.9580 0.8188 1.4235 1.1746 1.8188 1.4809 1.4522
4 1.1126 1.3688 1.1322 1.2637 0.9538 1.9538 1.8902 1.3250
5 1.7182 2.0068 1.8202 1.1635 1.0068 1.8782 1.2772 1.5850
6 0.5488 0.6429 0.4988 0.7880 0.3873 0.8414 1.3873 0. 6000
7 0.4868 0.5683 0.4952 0.3484 0.2029 0.3610 1.2029 0.3706
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Table 8 Peak areas of the blend sample and differences
according to the reference sample after improved

auto-scaling pretreatment 3.7
Peak Peak area of Absolute Relative
No.  blend sample/10* difference/10* difference/%
1 38231 -1623 -4.07
2 1520996 49592 3.37
3 226006 - 17033 -7.01
4 45491 1966 4.52
5 110081 -2620 -2.32
6 22221 1041 4.92
7 28390 -534 -1.85
4 ~10
1~10
7% 10%
4
“ 3.4 1~10
“ 3.5 4~10
1:1.4
+5%
3.6
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