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Dyeing, Antibacterial and Antioxidative Activity of Alizarin

Related Compounds
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Fig.2 Possible Structure for Alizarin Metal (M) Complex
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Table 1 Alizarin Metal Complexes for Dyeing Test

Metal lons Colors* Fastness of Color™*
Li* Red Purple X
Na* ” X
K* ” X
Ca™ Violet O
Mg++ ” O
Ba*™ ” O
Cu™ Red Brown ©
n* Red Purple ©
Ni Blue Violet ©
Fer Dark Violet ©
Al Red Brown ©

*Dyeing solutions (1.2% Alizarin ) was doubly diluted for
the Comparison of Colors.
**Dyeing Test was conducted by Comparison of Guazes
dyed for 1hr. with those of standing Overnight.
X: No Useful O: Moderate ©: Strong
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Table 2 Inhibitory Zone Sizes* of Alizarin with Metal Complexes
against Bacillus subtilis and Escherichia coli
Alizarin Complex B. subtilis E. coli
Alizarin 11 (mm) 10(mm)
Complex with Li* " "
” Na* " 15
” K* 14 15
” Ca" " "
” Mg* 10 9
” Ba™ " 12
” Cu™ 10 9
” Zn* 9 9
” Ni** 9 9
” Fe** 8 8
” Al 10 8
salicylic acid 13 12
Sorbic acid 12 10

To a Sample of Alizarin(0.2mmol) was added Metal
ions(0.4mgr ion) in water(1.2ml) and DMSO(1.2ml) and
whole was heated to clear solution. After dipping paper
disks in solution, the absorbed disks were briefly dried
and placed in the quadrants of the plate and incubated
(37°C,24hrs) for the measurment of Inhibitory zone sizes.
*Paper disk size : 8mm in diameter
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Fig.3 POV of Oleic Acid added with Alizarin Related

Compounds
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Table 4 Correlation Coefficients (r) between Log(POV)
and x, n of Alizarin Related Compounds

r Log (POV30) Log (POV40)
X 0.9445 0.9335
n —0.9352 —0.9498
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Table3 The Values of HOMO, LUMO, x,n and Log(POV) of Alizarin Related Compounds

HOMO LUMO X n Log (POV30) Log (POV40)
(1) Alizarin —9.2751 —1.6611 5.418 3.857 2.48 2.70
(2) Juglone —9.6254 —1.4835 5.564 4.071 2.65 2.81
(3) Quercetin —8.8835 —0.7524 4.818 4.066 2.40 2.61
(4) Catechin —8.9037 0.1114 4.396 4.508 1.60 1.70
(5) BHT —8.6168 0.5276 4.045 4.572 1.48 1.60

HOMO, LUMO was calculated at EF and AM1 levels (eV).
POV30 and POV40: POV after 30h and 40h, respectively
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Fig. 4 Relationship between x, n and Log(POV40) of Alizarin Related Compounds
Table 5 Observed MIC, Calculated MIC(u g/ml) and Inhibitory Zone Sizes(mm) against
B. subtilis and E. coli
Obsrd. MIC Calcd. MIC Zone Sizes
B. sub. E. coli B. sub. E. coli B. sub. E. coli

Alizarin 1300 1500 1109 1368 10 9

Juglone 1500 1400 1302 1368 9 9

Quercetin 1000 1000 805 964 12 "

Catechin 800 900 686 809 13 12

BHA 700 600 585 570 14 14

Salicylic Acid 1000 900 805 964 12 1

The Calculated MIC was derived from the equation as follows®:
B. subtilis : Log (MIC) = —0.0695X + 3.74
E. coli : Log (MIC) = —0.076X + 3.82 ( X: Zone Sizes in diameter)
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Table6 The Values of x, n, AN*, AE*(eV) and Log(MIC) of Alizarin Related Compounds against

B. subtilis and E. coli *at Cysteine

N . AN AE* Log (MIC) .
B. sub E. coli
(1) Alizarin 5.418 3.857 0.0611 —0.0325 31 3.18
(2) Juglone 5.555 4.071 0.0672 —0.0404 3.18 3.15
(3) Quercetin 4.818 4.065 0.0261 —0.0061 3.00 3.00
(4) Catechin 4.396 4.507 0.0023 —0.0001 2.90 2.95
(6) BHA 4.068 4.444 —0.0152 —0.0022 2.85 2.78
(7) Salicylic Acid 5.172 4.446 0.0440 —0.0180 3.00 2.95

Cysteine 4.352 4.872

Table 7 Correlation Coefficients (r) between x, n, AN*, AE* and Log(MIC) of B. subtilis and E. coli

Log (MIC) Log (MIC)
' B. sub E. coli ' B. sub E. coli
0.9705 0.8948 AN* 0.9737 0.905
n —0.753 —0.8138 AE* —0.8977 —0.8319
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Fig.5 Relationship between x, n, AN*, AE* (at cysteine) and Log(MIC) on B. subtilis
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