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Spectrum-effect relationship of antibacterial extracts from Isatidis Radix
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Abstract: Objective To study the active components with anti-bacterial effect in Isatidis Radix. Methods Using cylinder-plate
method with bacteriostatic coefficient as the index, the anti-Escherichia coli AG100A effects of five extracts (total extract, tatal
organic acid extract, total alkaloids extract, tatal nudeoside extract, and total anthraquinone extract) from Isatidis Radix were studied.
After the determination of the most active extract, HPLC fingerprints on 10 batches of Isatidis Radix from different habitats were
established. The correlations between areas of common peaks and bacteriostatic coefficients were analyzed by principal component
analysis (PCA). Results The total organic acid extract showed the best anti-bacterial effect, with 21 common peaks in HPLC
fingerprint. The results of the PCA demonstrated that the common peaks 2, 10, 16, 18, 20, and 21 were connected closely with the
antibacterial activity, among which the common peaks 10 and 18 were proved to be salicylic acid and benzoic acid, respectively.
Conclusion The total organic acid extract from Isatidis Radix shows the significant antibacterial effect, in which salicylic acid and
benzoic acid are the active chemical constituents with the antibacterial activity.
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Table 1 Sources of Isatidis Radix
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Agilent 1260 7} A7 AeF- il 4 2L =y BORAH i A%
CRUFEAEG AL ABhEFESS . DAD Kl 4%
WA W EESS . Agilent ChemStation (43 T 4
i), Zorbox XDB Cig it A (250 mm X 4.6 mm, 5
um). Zorbox XDB C g %41 (250 mm X 9.4 mm,
5 um), FE[H Agilent A +]; 400 MHz #1600 MHz
# Bruker Avance #Z 3L 3R4%, 7% [E Bruker 2\ ;
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2.1 BRI REL S1 S HUEEAR ZabRE AR K
GF 4 51 500.0 g, WKIKH 8. 6+ 6 f5EN 70%
SEEMAARAREL 2. 1.5, 1.5h, [l Zlg, w4
PHECUNAR, WRIRGEHAR T, 60 CILA T,
BRI A 1052 g, PR S 4y, %M.
212 SEHURERAN BURSREIR AR 14, N
T B KR TR A pH R 9, 1 717 SRERAE B 2
TARHMNE, KTERTCESGH 1 mol/L PRz (Eh
W AE LR IR 1 mol/L) W, JE M Im Wi i
JEWE pH A 4, 3 732 SRR FH A H M I, i
HRR R 4, 60 °C BLA5T4545 BIAR W5 AR A HLIR
WAL, WyEFR R FNER R, DUKMIRTE, 1581
PR T 50 00 81.47%.

213 SEVIEEAE BRI R 14y,
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My sk Fe s RV, DA AR 5 AR T
13 S ED T o Rk 51.11%.
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It I I PR e
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PRIV R IR K% = i K (638 U/mg) 47 mg,
FEERRAE, HKBEKEAEIFEZE 2 100 mL, 13 0.47
mg/mL (300 U/mL) BRI KHE Rl . WLk
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Table 2 Antibacterial activity of each fraction in Isatidis
Radix No.1on E. coli AG100A (x+5,n=16)

pl HIEEER

g4 o U
(gmL) mm

SIEE) 2.0 18.15+£1.03 0.874+0.017°
PSR SISt E A 2.0 18.92+1.18 0.90%0.022
SERE A 2.0 16.80+1.08 0.80+0.027
AL AL 2.0 13.97+1.04 0.66+0.020"
SV ERAY 2.0 14344041 0.69+0.037"
IRK#H 3.0U/mL  20.96+0.98

5 BT LR A AL L "P<<0.05

P <0.05 vs total organic acid extract group
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Table 3 Antibacterial effects of total organic acid fraction
from 10 batches of Isatidis Radix (x s ,n=6)

HIE R EAE / mm

T IRS) 1‘&5@1‘%‘5‘@ . T AR AL
PR AL
S1 14.3410.82 20.28+0.96 0.71£0.025
S2 16.45£0.60 21.15+£1.02 0.78£0.020
S3 19.41£0.61 20.28+0.77 0.96+0.040
S4 21.15£0.59 20.33+0.60 1.04+0.051
S5 14.04£0.66 20.73+0.44 0.68+0.034
S6 18.97+1.13 21.02+1.38 0.90+0.030
S7 20.82+1.26 20.47£0.95 1.021+0.028
S8 15.79£0.83 20.89+1.47 0.76£0.023
S9 15.87+0.98 20.61x1.02 0.77+0.027
S10 23.6011.48 20.52+1.31 1.15+0.022
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Fig. 1 HPLC fingerprint of total organic acid fraction from Isatidis Radix in different habitats
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Fig.2 HPLC chromatograms of mixed reference substances
of salicylic acid, syringic acid, and 18-benzoic acid
(A) and total organic acid fraction from Isatidis
Radix No. 2 (B)
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Table 4 Principal component analysis on fingerprints in 10 batches of Isatidis Radix

R4 10 HIRERAMIELEEER S S

- VISR EAR(E A 3 B R AR (E
/N :‘:
FHIEARE TIHRE /% EHTTHRE /% FREAR(E TIHRE / Y% EHTTHRE /%
1 11.343 54.013 54.013 11.343 54.013 54.013
2 4.007 19.081 73.094 4.007 19.081 73.094
3 1.784 8.494 81.587 1.784 8.494 81.587
4 1.713 8.156 89.744 1.713 8.156 89.744
5 0.773 3.679 93.423
6 0.484 2.303 95.726
7 0.436 2.078 97.804
8 0.313 1.488 99.293
9 0.149 0.707 100.000
10 3.504X 107'° 1.668 X 1071 100.000
11 2.571X107'¢ 1.224X107" 100.000
12 1.883X107'¢ 8.966X10716 100.000
13 1.119X107' 5.331X 10716 100.000
14 6.164% 107" 2.935X 1076 100.000
15 -6.087X107"7  -2.899x107'¢ 100.000
16 -1.599%X 107  -7.616X107'° 100.000
17 -2.511X1071%  —1.196X107" 100.000
18 -3.143X107%*  -1.496x107" 100.000
19 -5.110X107'  —2.433x107" 100.000
20 -1.116X10°°  -5316X107"° 100.000
21 -2.488%X107%  -1.185%x107" 100.000
x5 FANEERS S 21 MEZ B FEIERES
Table 5 Correlation matrix analysis on former four main components and 21 common peaks
- TR 5 F VA R
A oy 1 sy 2 5y 3 155 4
1 0.498 0.589 -0.130 0.421
2 -0.021 0.837 0.134 -0.201
3 0.491 0.732 0.059 0.156
4 0.958 0.116 0.172 -0.004
5 0.911 -0.311 0.092 -0.161
6 0.836 -0.400 0.202 0.008
7 0.743 -0.327 -0.008 -0.083
8 0.091 -0.606 0.745 -0.045
9 0.932 -0.253 -0.011 0.099
10 0.966 -0.086 0.072 -0.101
11 0.791 -0.047 -0.035 0.507
12 0.278 0.784 -0.218 -0.420
13 0.679 0.660 0.134 -0.114
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14 0.890 0.239 0.219 -0.278
15 0.927 0.264 —0.082 -0.203
16 —0.087 0.312 0.106 0.889
17 0.812 —0.124 —0.365 0.170
18 —0.141 0.503 0.773 0.055
19 0.824 -0.152 -0.474 —0.054
20 0.965 —0.138 0.106 —-0.010
21 0.965 —0.145 0.085 0.160
S MBS, 25 R I 25% DMSO SRS fiddE (41 #h i o, sREDE, S5 SRS T
U, HARPAAIERE, SMok M 25%1 DMSO DAL T ERT [J]. 2%, 2010, 8(2): 101-105.
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