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Abstract: Objective To study the spectral effect relationship of antibacterial activity in Qinsu capsule based on grey correlation
degree method and partial least square method. Methods Using HPLC to establish 10 Qinsu capsule of fingerprint, tube plate
method is used to determine Qinsu capsule on five kinds of pathogenic bacteria (Staphylococcus aureus, Escherichia coli,
Pseudomonas aeruginosa, Klebsiella pneumoniae, Streptococcus pneumoniae) bacteriostatic activity, using grey correlation analysis
method combined with partial least squares method to construct spectrum efficiency relations. Results There were 37 common peaks
in the fingerprints of 10 batches of samples. Qinsu capsule had certain bacteriostatic effect on five kinds of pathogenic bacteria, and
had better bacteriostatic effect on Staphylococcus aureus. Peak 6, 10 (rosinic acid), peak 14, peak 17 (salvianolic acid B) were the
main components of Qinsu capsule against Staphylococcus aureus. Peak 10 (rosinic acid), peak 17 (salvianolic acid B), peak 35
(matrine), peak 37 (oxymatrine) were the main components of Qinsu capsule against Escherichia coli. Peaks 6, 7, 8, 9, 10 (rosinic
acid), 14, 17 (salvianolic acid B), 27, 31 (tanshinoneI), 37 (oxymatrine) were the main components of Qinsu capsule against
Pseudomonas aeruginosa. Peak 8, 9, 10 (rosinic acid), 14, 17 (salvianolic acid B), 37 (oxymatrine) were the main components of
Qinsu capsule against Klebsiella pneumoniae. Peak 5, 23 (hanbaicalein), 27, 30, 31 (tanshinone I), 32, 33 (tanshinonelIl,), 34

(sophorine), 36 (sophorine oxide), 37 (oxymatrine oxide) were the main components of Qinsu capsule against Streptococcus
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pneumoniae. Conclusion Through the study of spectrum effect relationship, it is clear that the antibacterial effect of Qinsu Capsule

is the result of the joint action of multiple components, and this study can provide reference for the basic research and quality control

of qinsu capsule.

Key words: Qinsu Capsule; antibacterial activity; fingerprint; spectrum ralationship; rosinic acid; salvianolic acid B; matrine;

oxymatrine; hanbaicalein
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Aj; 20-luteolin; 21-baicalein; 23-hanbaicalein; 25-matrone; 28-cryptotanshinone; 31-tanshinone i; 33-tanshinone II, (same as Fig. 2)
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Fig.1 Ten batches of Qinsu Capsules with HPLC fingerprints 1
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Fig.2 Ten batches of Qinsu Capsules control fingerprint 1 (A), and HPLC chromatographic of mixed reference 1 (B) and
blank solvent (C)
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Fig. 4 Ten control fingerprint of Qinsu Capsules 2 (A),
and HPLC chromatogram of mixed control substance 2 (B)
and blank solvent (C)
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Table1 Common peak area

WETH AR/ (uv-s ™D

&5 #/min
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
1 12.28 26.8 27.0 26.5 30.2 30.2 48.2 49.7 50.1 45.2 45.9
2 13.15 606.1 637.7 642.0 571.7 631.9 606.4 642.0 686.8 584.2 592.1
3 13.60 44.4 46.6 45.6 40.4 41.6 42.4 60.7 58.0 49.3 50.5
4 14.75 407.3 4324 419.0 387.4 427.1 406.2 436.9 454.9 391.1 398.4
5 16.75 35.5 37.7 37.1 37.8 38.7 43.0 51.8 48.5 41.2 45.9
6 22.60 126.2 136.2 131.5 104.7 113.0 101.5 108.6 116.0 100.2 100.1
7 23.47 81.4 66.2 62.7 73.9 78.8 48.1 73.7 75.5 69.6 67.8
8 28.45 187.9 210.8 199.6 171.0 186.7 88.8 169.6 161.9 159.4 159.8
9 30.80 100.9 106.6 101.0 103.7 111.9 67.8 99.8 100.8 85.5 87.2
10 32.35 278.3 287.4 245.8 228.1 250.1 184.1 195.5 209.9 163.2 164.3
11 3415 13661.1 15017.0 14543.5 11468.8 12739.7 15093.6 152572 159529 13399.2 135593

12 36.40 262.7 283.8 289.0 195.9 214.3 120.2 285.1 270.9 241.3 249.1
13 38.64 105.5 110.5 109.2 97.3 104.8 91.3 139.6 133.8 113.1 113.6
14 39.89 263.5 271.9 271.1 249.4 273.8 182.1 213.4 197.7 178.2 180.1
15 42.60 12405 13359 12985 895.0 991.1 922.8 1429.5 14602 10754 10893
16 4630 1417.0 14987 14484 1513.6 16784 11740 22727 2411.6 20273 20508
17 50.50 31802 32353 3247.0 28375 31494 2817.6 23964 26835 22561 22731
18 5252 32860 35113 33465 2891.0 32088 3940.7 37465 39167 3309.1 3345.7

19 61.90 164.1 166.7 165.1 117.9 127.7 82.9 244.9 196.4 159.9 176.9
20 65.60 171.2 179.9 167.6 126.1 136.8 76.9 157.7 143.9 84.8 81.5
21 69.30 996.9 820.3 759.0 15221 1687.9 666.3 1297.5 1066.6 1051.2 1080.3
22 82.90 66.1 425 45.5 66.1 70.1 42.1 125.9 94.0 103.9 107.6
23 83.85 577.7 425.8 4214 783.7 867.4 4943 646.8 502.1 576.4 584.6
24 86.86 145.5 112.8 105.9 225.4 247.2 80.0 208.1 156.3 178.0 180.2
25 90.42 173.8 98.2 142.6 140.3 152.6 111.6 219.6 145.8 188.1 191.1
26 92.66 95.9 79.8 88.6 70.6 75.1 85.9 86.1 61.5 60.6 64.1
27 96.80 32.7 21.9 24.7 32.8 33.1 36.2 40.3 31.4 41.1 42.3
28 98.50 416.5 288.9 335.4 277.6 305.1 4454 454.7 342.7 426.2 437.3
29 99.22 95.8 55.9 78.1 67.1 71.2 94.3 143.5 99.2 128.7 130.7
30 99.48 48.4 30.8 41.6 53.8 56.4 43.0 70.0 55.2 69.7 71.3

31 100.10 202.8 114.4 118.5 173.2 189.1 192.8 172.5 165.2 216.8 222.4
32 100.87 4553 455.4 467.7 451.6 498.4 527.9 525.9 559.8 559.6 564.3
33 102.18 479.5 374.2 406.4 475.7 525.2 542.8 575.3 392.6 572.8 643.2
34 13.10 548.7 441.0 448.1 683.9 756.6 483.3 684.7 627.6 626.1 587.8
35 18.30 1217.4 1096.0 1131.4 12823 1421.5 1065.3 11329 1 064.6 1 082.6 1037.5
36 20.30 2234 203.5 236.3 2374 260.4 199.5 248.6 272.1 277.5 224.2
37 27.50 508.5 498.4 4433 489.3 540.4 327.0 310.3 416.9 455.7 369.0
34~37 UM S S AT 2 1 ta il

Peaks 34 to 37 were chromatographic peaks of chromatographic condition 2

IR e BE Z B KN, B 8 & R 5 R BUR AR HEAT PLS [B] A 43 #7 , 28 57 2% 5 1 2 6 56 T 1Y)
P A B 2 RO DT B, S5 R LK 3. TR R,
232 /D ZF (PLS) 2 Hr K FH SIMCA 14.1 CDPLS B H 7 BRI ST« DL & AT e e 1 AR A
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F2 EZHRRENHBERNEL R (Tts,n=6)
Table 2 Measurement results of antibacterial diameter of Qinsu Capsule (x+s, n=6)
. 174 B B 4% /mm
i SREMAHRE  IHREE B T Wl ¢ R B
S1 22.226+1.125 9.7814+0.269 11.813+1.000 12.383+1.113 10.475+0.646
S2 23.316+2.631 9.723+0.497 12.014+1.043 11.844+0.800 10.331+1.039
S3 21.834+2.624 9.162+0.391 10.366+0.397 12.627+0.954 10.753+1.084
S4 23.858+0.797 9.826+0.288 11.014+1.274 12.632+1.293 11.030+1.085
S5 20.183+0.655 9.908+0.418 11.587+1.123 11.9424+0.491 11.34540.572
S6 21.035+1.111 9.82140.445 10.790+1.422 11.620+0.707 10.948+0.889
S7 20.398+1.662 9.490+0.246 11.050+1.388 11.869+1.247 11.028+0.663
S8 20.796+1.542 9.520+0.613 11.13341.333 11.966+1.415 11.107+0.469
S9 19.081+1.455 9.1934+0.522 11.046+0.647 11.986+1.297 10.853+0.689
S10 19.338+1.329 8.998+0.382 11.10540.603 11.938+0.834 11.13040.763
B P 1 59.459+1.924 — — — 28.168+3.394
FH 14 %] i 2 — 23.687+1.199 46.733£1.677 27.033+1.773 —
[{ZREP RIS 7.800+0.000 7.800+0.000 7.800+0.000 7.800+0.000 7.800+0.000

B BRI LR AT R A A FEAR SN R A U 1] 5 A FEAR AR 5 P29 7.8 mm

All parallel samples in negative control group had no transparent circle around Oxford Cup; Oxford Cup itself has an outer diameter of 7.8 mm

R3 HBEBREERENFEERKREXEKESNER

Table 3 Grey correlation degree analysis results of common peak area and bacteriostatic diameter

e OB KR WSE WkoT A e SEEH KR WSE MR sk
HERE AW PMEE HAEE O ERE EERH AE O PMEE HAEE RRE
1 0.544 0.547 0.555 0.554 0.574 20 0.631 0.620 0.638 0.614 0.620
2 0.861 0.878 0.864 0.874 0.881 21 0.654 0.660 0.663 0.669 0.674
3 0.714 0.736 0.751 0.761 0.790 22 0.528 0.515 0.530 0.532 0.544
4 0.857 0.882 0.876 0.864 0.888 23 0.678 0.684 0.702 0.706 0.709
5 0.725 0.754 0.760 0.752 0.799 24 0.587 0.582 0.593 0.600 0.618
6 0.860 0.788 0.811 0.808 0.769 25 0.663 0.658 0.697 0.675 0.665
7 0.756 0.803 0.811 0.810 0.827 26 0.760 0.731 0.718 0.726 0.701
8 0.796 0.798 0.793 0.778 0.765 27 0.686 0.704 0.708 0.707 0.730
9 0.878 0.812 0.803 0.813 0.786 28 0.663 0.664 0.683 0.664 0.671
10 0.745 0.704 0.704 0.716 0.682 29 0.619 0.614 0.631 0.626 0.641
11 0.830 0.816 0.801 0.809 0.813 30 0.628 0.667 0.685 0.659 0.711
12 0.716 0.681 0.723 0.716 0.706 31 0.694 0.721 0.739 0.707 0.723
13 0.744 0.760 0.770 0.790 0.817 32 0.746 0.788 0.791 0.785 0.839
14 0.771 0.695 0.701 0.706 0.665 33 0.663 0.711 0.714 0.689 0.749
15 0.780 0.709 0.722 0.718 0.678 34 0.696 0.696 0.713 0.717 0.744
16 0.612 0.614 0.635 0.636 0.655 35 0.878 0.847 0.833 0.850 0.834
17 0.823 0.774 0.776 0.762 0.756 36 0.752 0.795 0.782 0.784 0.839
18 0.795 0.832 0.798 0.800 0.828 37 0.797 0.722 0.731 0.734 0.704
19 0.691 0.681 0.688 0.710 0.688
NEEE,MEERERNKNERE B FH#ITPLS  buX,:  Yo=cX toXotee Xy Y=d X+

AH I BT, SIMCA 14.1 84 H 20515 2 =13 7
- Yp=aX taX,ta,X;; Y,c=bX +bX,+

X+ X s Y = e X e Xt ey
[ U 7 FE Y Yoo Yops Yes Yo 23 510 56F B 55 5
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Fig. 5 Regression coefficients of common peaks with
Staphylococcus aureus (A), Escherichia coli (B), Pseudomo-
nas aeruginosa (C), Klebsiella pneumoniae (D), Streptococ-

cus pneumoniae (E)
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Fig. 6 VIP values of common peaks and antimicrobial effi-
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