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Abstract

The purpose of this study was to investigate the antimicrobial activity, antimutagenic and anticancer
effects and dyeing properties of the fermented indigo extract. The physiological effects of natural color
extracts from colorant plants(gardenia, beet and indigo) were studied. The methanol extract of indigo
showed an inhibitory effect on the growth of E. coli and Staph. aureus, and also showed a strong
antimicrobial effect on Trich. mentagrophytes compared to others. The methanol extract of indigo showed
antimutagenic activities against aflatoxin Bi(AFB:) in the Ames test using Salmonella typhimurium TA
100, The proliferation of Clone M—3 mouse melanoma cells and A431 human epidermoid carcinoma cells
was inhibited by the methanol extract of indigo. So we decided to use natural indigo for dyeing the
fabrics because of those effects.

Dried indigo leaves were fermented at various temperatures and the fermented indigo was reduced by
using alkaline(NaOH, Ca(OH)-) and glucose to dye the fabrics. The values of K/S of fermented indigo
showed the highest value when it was fermented at 30°C. The indigo fermented at 30C had the greatest
number of total bacterial counts and we identified one of the main microorganisms as Aspergillus niger.
This microorganism was responsible for the indigo fermentation and accelerated indigo fermentation. So it
can be supposed to reduce the fermentation period of indigo by inoculating Aspergillus wniger into the
indigo leaves at 30°C.
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Table 1. Culture media for test strains
Media Bacteria!(Nutrient) Mold2(Sabouraud)
Peptone 10g Peptone 10g
Beef extract 5g Glucose 40g
Stock culture Sodium chloride 5g Agar 20g
medium Agar 20g Distilled water 1/
Distilled water 1
Peptone 10g Peptone 10g
Liquid Beef extract 5g Glucose 40g
medium Sodium chloride 5g Distilled water 1/
Distilled water 1/

\ Staph. aureus and E. coli
2 Tyich. mentagrophytes
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Z, ODgto] Ropzlvke AL #59 3] oA
HUokE AL ou|dic) E. coli®d Staph. aureusd)
gEHAME BE AL FE5E0] JHEE BRI,
a1 F HEHZ M o=
ZFZELT VEHE 322 ol AT tisiA
gFE s BRI, ¥, FEFFA Trich
mentagrophytesdl] M= HFFE0] 45%9 713
=2 ZAL B9} Table 29} Table 30 2% 8 &
FEE HE HEf 9853 2 e 93 944
Q1 Staph. aureus, E. coli o s saz&371 9l
Rew EBEHFEEES 53 FEAJFY Trich
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Table 2, Antimicrobial activity of various colorant
plants on the growth of E. coli and Staph,

aureus
ODsonm

Sample E. coli Staph. aureus
Control 0.51 0.46
Gardenia yellow! 0.41(20)3 0.36(22)
Gardenia blue! 0.43(16) 0,38(18)
Beet red! 0.31(40) 0.32(30)
Indigo blue? 0.36(30) 0.38(20)

1 Ethanol extract

2 Methanol extract

3 The values in parantheses are the inhibition
rates(%)

Table 3. Antimicrobial activity of various colorant

plants on the growth of Trich,
mentagrophytes
Sample OD swnm

Control 0.48
Gardenia yellow! 0.33(30)3
Gardenia blue! 0.43(10)
Beet red! 0.31(35)
Indigo blue? 0.26(45)

1 Ethanol extract

2 Methanol extract

3 The values in parantheses are the inhibition
rates(%)
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HAME F259) ASEAE 10ug/assay F7HA
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Table 4. Effect of extracts from colorant plants on the mutagenicity induced by aflatoxin
Bi(AFB1, 0.75.g/plate) in Salmonella typhimurium TA160

Revertant plants/plate

Treatment (level of extract, mg/plate}
1.25 25
Spontaneuos 100+11
Control(AFB1) 904+55
AFB: + Gardenia yellow! 651+18(31)2 19(42)
+ Gardenia blue! 667113(29) 627 +11(34)
-+ Beet red! 653+17(31) 627+13(34)
+ Indigo blue 4454-13(57) 390+17(64)

! Ethnanol extract
2 Methanol extract

3 The values in parantheses are the inhibition rates(%)

Table 5, 3— (4,5 —dimethylthiazol—2—yl)—2,5—
diphenyltetrazolium bromide(MTT) assay of
the extracts(¢g/assay) from colorant plants
against 3T3—L1 embryo fibroblast cells

Table 6, 3—(4,5—dimethylthiazol—2—yi)—2,5—
diphenyltetrazolium bromide(MTT) assay of
the extracis(#g/zssay) from colorant plants
against Clone M—3 mouse melanoma cells

Sample ODsa Sample ODsw
10pg 20pg 10ug 201g
Control 0.6910,02 0.77£0.02 Control 0.34+0.,01 0.374+0.01
Gardenia yellow! 0,71£0.01(0)3  0.80+0,04(0) Gardenia yellow! 0.442001(0)® 0.32+0.01(13)
Gardenia blue! 0.9240,02(0)  0.83+0.01(0) Gardenia blue! 0.4340.02(0)  0.35-:0.01(0)
Beet red! 0.69+0.01(0) 0.7740,01(0) Beet red! 0.344-0,01(0.1) 0,35+0.01(0)
Indigo blue? 0.63+0,01(8)  0.66+0.01(14) Indigo blue? 0.2140,01(38) 0.66+0.01(14)

! Ethnanol extract

2 Methanol extract

3 The values in parantheses are the inhibition
rates(%)

o] FA3) RolAE ZAog Hol £FEHEL OE
A2 FZEH T mouse melanoma cellel thal %)
g GHE F4 A EAFHE veRfo] o] AAE
B8 AT 33 melanoma cell] tls] ¢ &
H7F P& 7FsAdel e ALE vEhsith

(3) A431 human epidermoid carcinoma cellel]l o

gt 534

Table 72 A431 A FEIY Az tist AA
A4 FEE9 MTT assayel] g dME A3
A Z3E veld Zolth 10ug/assay H7T FEol

N RE AL FEE0] AHEAE el @

1 Ethnanol extract

2 Methanol extract

3 The values in parantheses are the inhibition
rates(%) .
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Table 7, 3—(4,5—dimethyl—thiazol—2—yl)—25—
diphenyltetrazolium bromide(MTT) assay of
the extracts(xg/assay) from colorant plants
against A431 human epidermoid carcinoma

cells
Sample ODsw
104g 20pg

Control 0.7740.,01 0.90+0.05
Gardenia yellow! 0.81+0.01(0)3 0.70+0.01(12)
Gardenia blue! 1.04£0,01(0)  0.98+0,01(0)
Beet red! 0.89+0.01(0) 0.87+0.03(4)
Indigo blue? 0.84+0.01(0) 0.650.01(28)

! Ethnanol extract

2 Methanol extract

3 The values in parantheses are the inhibition
rates(%)
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Fig. 1. Changes of total bacterial counts in indigo
fermented at various temperatures.
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