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Antibacterial material basis and quality control of Huoxiang Zhengqi Tincture

ZHANG Hong-kun, HUANG Yang, LI Kang, WU Shao-hui
Department of Pharmacy, Guangdong Pharmaceutical University, Guangzhou 510006, China

Abstract: Objective After ig administration of Huoxiang Zhengqi Tincture (HZT) to rats, the correlation between the homologous
chemical composition from intestinal contents represented by fingerprint characteristic peaks and antibacterial efficacy was
investigated to provide the theoretical basis and data for the model of quality control in Chinese materia medica by establishing “the
fingerprint of metabolites association with efficacy”. Methods Eleven batches of HZT were self-designed and rats were killed in 40
min after ig administration. The intestinal contents samples were obtained, the antibacterial effect was determined, the HPLC
fingerprint was established, and simultaneously the correlation analysis between the inhibition zone diameter and fingerprint data was
conducted by chemometric methods, so as to find the effictive component group that could control the quality of HZT. Results
Multiple linear regression analysis was carried out. Ten peaks related to the antibacterial activity were closely inducted to the regression
equation, among which peaks 6, 13, 26, and 30 were positively correlated, and peak 26 showed the antibacterial effect proved by the
experiments. Conclusion The component groups with curative effect in vivo which could control the quality of HZT are basically
achieved by applying mathematical model. In addition, the relevant components prove to have antibacterial effect and the method is feasible.
Key words: Huoxiang Zhengqi Tincture (HZT); antibacterial effect; component groups with curative effect; quality control; material

basis; spectral-activity relationship
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Diamonsil Cjg &34 (250 mmX4.6 mm, 5 pm),
WBAHR 0.05% H R /KE - LG -THE, BhRE UM
(F D, WHHE 1.0 mL/min, AWK 270 nm,
FEIR 35 °C, #EFERE 20 pL.

222 i AW RE AR P A A 4% A
GraceSmart RP g {41544 (250 mm X 4.6 mm, 5 um),
WBAAK-CJG, BEE (3 20, #HRE 1.0
mL/min, #7280 nm, #:il 30 °C, HEFE & 20 L.

F1 SRR E SR &G

Table 1 Gradient elution condition on high-polar fraction

t/mn  FEE /% 0.05% T MR-7/K /% IE 1%
0.01 2 81 17
9 2 79 19
18 2 75 23
26 5 70 25
45 4 67 32

R2RARIERRGIAR E LA R

Table 2 Gradient elution condition on low-polar fraction

¢t/ min K 1% oG 1%

0.01 72 26
20 68 32
30 66 34
40 61 39
60 57 43
70 45 55
80 42 58
90 38 62

2.3 BERASMHIRMIEEE &

B3 N ZRE S 50 ul, FIZKE A% 1 mL, B
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Table 3 HPLC common peak areas of intestinal contents in rats after administrated

with 11 batches of self-designed HZT

P CHD elllld
%1 Vg 2 ] Ut 4 I 5 U 6 I 7 I 8 I 9 & 10 U 11
1 2.8 35.6 6.8 132.4 45.0 178.7 29.1 55.8 127.7 130.6 61.4
2 4.4 33.1 45 145.4 29.7 64.6 39.8 59.7 1385 201.0 86.3
3 45 415 42 149.9 29.6 1336 386.0 87.7 274.0 109.5 78.3
4 2.8 243 2.8 111.1 29.7 136.3 26.5 63.1 1612 113.5 67.4
5 42 21.6 6.7 120.4 59.2 55.1 38.1 40.4 115.7 125.1 62.8
6 23 26.6 4.0 99.3 31.4 150.7 57.8 104.2 236.9 59.7 57.8
7 3.0 25.4 2.7 81.7 20.0 85.3 282 61.8 187.9 70.3 81.6
8 42 30,6 10.1 92.7 46.0 112.5 24.4 33.3 50.6 112.3 49.4
9 33 269  12.0 120.7 39.7 166.8 35.4 433 96.1 88.4 45.4
10 45 31.1 6.2 1142 422 179.2 42.0 75.3 158.6 79.5 64.6
11 1.7 18.9 2.1 73.9 24.8 96.5 12.1 423 78.3 65.3 35.3
B CHD VIR
12 13 U 14 U 15 W16 W17 W18 UE19 U 20 U 21 U 22
1 46.0  149.1 102 1043 30.2 682 306 705 351.7 10.7 16.9
2 427 2345 19.1 60.5 253 727 430 456 567.2 17.0 31.4
3 519 1319 214 152 34.2 743 577 534 728.8 248 32.9
4 407 1365 16.7 38.8 28.6 622  53.6 448 665.5 233 293
5 322 1453 14.4 246 19.4 244 329 33 486.1 15.8 21.6
6 260 721 8.5 50.6 28.9 60.8 565 320 891.0 24.1 43.6
7 499 923 21.7 8.9 242 573 386 419 513.9 18.5 28.8
8 268 1302 13.9 12.5 20.3 385 360 238 489.3 16.0 22.8
9 341 1127 14.6 24.1 21.3 523 470 348 624.4 21.1 28.8
10 28.3 95.5 11.4 34.9 24.4 702 570 620 790.3 25.1 375
11 146 803 7.2 11.2 225 340 240 316 240.3 8.2 12.4
B (D) VTR
i 23 W24 U425 i 26 W 27 i 28 I 29 I 30 I 31 i 32
1 364.1 52.1 69.9 351.7 242 364.6 87.0 487.7 449 426
2 5522 85.3 103.6 370.1 424 467.4 70.8 468.4 32.7 36.1
3 751.2 84.7 119.7 513.4 426 6202 1035 463.3 21.0 33.4
4 711.1 76.9 102.5 348.4 37.0 403.7 75.0 430.0 34.4 30.2
5 494.4 479 64.1 296.6 28.4 471.1 11.4 427.8 25.8 34.0
6 977.8 57.7 74.6 338.7 31.0 4313 72.9 524.6 33.9 29.5
7 572.8 119.9 164.8 393.5 73.5 524.5 88.4 521.6 38.1 37.8
8 535.3 59.8 85.6 236.9 36.2 2782 52.8 5245 22.7 322
9 589.9 50.5 69.2 380.9 242 4518 60.9 491.0 222 60.0
10 892.2 85.1 116.0 545.0 45.9 556.4 1050 579.8 33.7 343
11 267.9 34.3 53.4 199.7 16.8 2749 34.2 401.6 272 432




¢ %% Chinese Traditional and Herbal Drugs 35 43 % 2 78] 201247 A *1353 ¢

e

: : ; ‘ : ‘ ‘ ‘ i 1
0 6.38 12.75  9.13 25.51  31.88 38.26 44.64 0 13.19 26.38 39.57 52.75 6594  79.13 92.32

t/ min

1 BHREFESK N HAEREHRAREEASTYSRMERAL (A) FURRIERRSL (B) B HPLC 54U &%
Fig.1 HPLC fingerprint of high-polar fraction (A) and low-polar fraction (B) of intestinal contents
in rats after administrated with 11 batches of self-designed HZT
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6-HEFF ORI 10-HER LOKEEMAMRE 12-0275%  16-5,7,8,3, 4- TP AN 18-5,7, 8, 4-JU HIE AL H
20-JIIBREZ 3 22-3,5,6,7, 8,3, AL SUEHI 234 f2 % 24-RRETHAZE  26-A1JSAMY 275 IKHTHIR 28-J54ME)
6-liquiritin  9-hesperidin  10-liquiritigenin  11-oxypeucedanin hydrate 12-byak-angelicin 16-5, 7, 8, 3, 4’-pentamethoxy flavone
18-5, 7, 8, 4’-tetramethoxy flavone 20-nobiletin 22-3,5, 6, 7, 8, 3, 4"-heptamethoxy flavone 23-tangeretin 24-imperatorin

26-honokiol 27-isoimperatorin  28-magnolol

2 SWMMESAREMER (A). BREFESKEAHRERARHENSYSREERME B). BREBLES
MM (CO). BHEBTESKEAARKRBHEANSYIRRIESRA (D)A HPLC
Fig.2 HPLC chromatograms of mixed reference substances of high-polar fraction (A), high-polar fraction of intestinal
contents in rats after administrated with self-designed HZT (B), mixed reference substances of low-polar fraction

(C), and low-polar fraction of intestinal contents in rats after adminnistrated with self-designed HZT (D)

3.4 BERABEMIE-HS T PASiRIE 5| NIEREAT 2 o0 RV Rl 70 i, 2R

L 32 AT g i A (XD b B2, RS, AT 10 AL HER S PR DI R G i 5T
11 AR 6 SCIR I B AR () [R5 RE, R RIEARSCHI GBIk IEd 6. 13, 26,
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x4 HAEBILZFEEERASIEEEZR Pearson HHXRE
Table 4 Pearson correlation coefficients of common peak areas and inhibition zone diameter
el ELAR Eapia
X Xp X; X4 Xs X X7 X
0.436 0.528 —0.055 0.394 —0.223 0.431 0.441 0.420
X9 XIO Xll X12 X13 X14 XIS X16
v 0.448 —0.056 0.414 0.367 —0.028 0.324 —0.026 0.369
X17 X18 X19 X20 X21 X22 X23 X24
0.692" 0.575 0.684" 0.434 0.538 0.444 0.431 0.550
X25 X26 X27 X28 X29 X30 X31 X32
0.564 0.920” 0.430 0.745" 0.773" 0.459 0.057 0.095
'P<0.05 "P<0.01
R (SRS WA T, AR IE
Table 5 Standard regression coefficients of effective peaks PURTER U A RO e JRIAT T35 15
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24,1999, 21(10): 545.
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