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Abstract—To identify the antimicrobial activity.of tumeric and its active compound tumeric was
fractionated into four groups dichloromethane extract, hexane fraction, methanol soluble fraction and
residue’s extract. They were tested for antibacterial activity against E. coli and S. aureus and the
methanol soluble fraction was found to be the most active fraction. Compound I, I and Il were
isolated from TLC and silica gel column chromatography in the methanol soluble fraction. These
compounds were analyzed by 'H-NMR and "C-NMR spectra and identified as curcumin I, I and
IM. They were also tested for antimicrobial activity against E. coli and S. aureus. Curcumin [ was
the most active curcuminoids due to the phenolic and methoxyl(OCHs3) moiety in the same molecular
structure.
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Fig. 1. The procedure for the solvent fractionation of tumeric.
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Table 1. Antimicrobial activities of fractionated samples from tumeric on the growth of E. coli

ODewo
Sample
0.2524" 0.5% 1.0%
Control 0.8941-0.02" 0.89410.02" 0.894-0.02°
CHCly ext.” 0.9050.013'(-) 0.58620.008%(34) 0.425+0.016*(52)
Hexane fr.” 0.8950.006(-) 0.708 +0.025"(21) 0.5510.007*(38)
MeOH fr. 0.770+0.026°(14) 0.505+0.004°(44) 0.3250.018°(64)
Residues'MeOH ext. 0.909%0.011(-) 0.67710.019°(24) 0.518770.018°(42)

b .
Concentration of samples
2
Extract
3 .
Fraction

Parantheses indicate the inhibition rates(%)

?*Means with the different letters in the same column are significantly different(p<0.05) by

Duncan’s multiple range test

Table 2. Antimicrobial activities of fractionated samples from tumeric on the growth of S. aureus

ODgoo
Sample
0.95%" 0.5% 1.0%
Control 0.530-£0.007 0.589+0.007° 0.589+0.007°
CH:Cl ext.” 0.572:£0.006'(3) 0,521 £0.003'(11) 0.2670.009"(55)
Hexane fr.” 0.586+0.005"(-) 0.565+0.0034(4) 0.5190.009"(12)
MeOH fr. 0.497 +0.015%16) 0.3040.001%(48) 0171 +0.008%(71)
Residues'MeOH ext. 0.584--0.005°(1) 0.533+0.004°(10) 0.221 +0.027°(62)

"Concentration of samples
PExtract
Fraction

Parantheses indicate the inhibition rates(%6)

“*Means with the different letters in the same

Duncan’s multiple range test
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Table 3. Antimicrobial activity of compound isolated from methanol fraction on the growth of E. coli

. ODsy
Sample

0.25%" 0.5% 1.0%
Control 0.934+0.020" 0.934+0.020° 0.934+0.020"
Compound 1 0.623+0.007°(33) 0.257+0.010°(72) 0.025+0.012°(97)
Compound I 0.786+0.009°(16) 0.463+0.011"(50) 0.1750.023"(81)
Compound Il 0.921 £0.016'(1) 0.865+0.023%(7) 0.739£0.016'(21)

"Concentration of extract
Parantheses indicate the inhibition rates(%4)

*“Means with the different letters in the same column are significantly different(p<0.05) by Duncan’s

range test

multiple

Table 4. Antimicrobial activity of fractionated samples from tumeric on the growth of S. aureus

ODsoo
Sample
0.25%" 0.5% 1.0%
Control 0.640£0.008" 0.640+0.008" 0.640+0.008"
Compound [ 0.386+0.017°(40) 0.112-0.008°(82) 0.004 +0.003°(99)
Compound 1T 0.477+0.009°(26) 0.245+0.019°(62) 0.160 =0.020°(75)

Compound I 0.467£0.011%(27)

0.341 +0.013°47) 0.276+0.014"(57)

PConcentration of extract
Parantheses indicate the inhibition rates(%)

““Means with the different letters in the same column are significantly different(p<0.05) by

Duncan’s multiple range test
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18496)3 81022201 A& shiftde] e Table 6. “C-NMR Chemical shifts(100 MHz, DMSO-
methylene carbon signale] #HEEITE uhgha] o] de) of curcumin I, II and TII
a1 23 270E spectra datag}t H] watod

C I I il
bisdemethoxycurcumin2. &2 2 &x]¢iv}. arbon :
1 - 141.86 141.85 14150
SITE A2 X
323 0“3;2 glgfeo%;i | s sl oo 9 12277 12273 122.49
£ methanol fr.o25E silica gel column
3 184.96 185.01 184.96
chromatography & A Al sled TLCAEo) A7) ske] £ s L0213 10217 0020
2] &k compound [, II, E "C-NMR, 'H-NMR ¥ ' ' '
A8 AA1g A3} curcumin, demethoxycurcumin, 5 184.96 184.92 184.96
bisdemethoxycurcumin®. 2 A #1722 6 12217 12251 122.49
£ Fig. 29 2t} Compound [, I, II-& phenol”] 7 141.86 141.50 141.50
Z 73 9131 Table 32 Table 4014 Vet gt¥ / ‘
AlE AgA E colit S aureus®] D3+ com- 1 12864 12863 128.16
pound I 9 compound [19] dt&Eo] EA et 2 112.02 111.96 13142
B compound [ tEAdo] VAl Ve, 3 149.21 149.23 117.24
o} compound 13 compound [+ methoxyl 4 150.45 150.47 160.91
5 116.69 116.68 117.24
Table 5. IH-N]V]R Chemmical Shlf(S(lOO NH‘IZ, DMSO- 6 124.27 124.32 131.42
ds) of curcumin I, II and III
Proton 1 11 I 1" 128.64 128.16 128.16
1 7.55(16) 756(16) 7.56(16) 2" 112.02 131.42 131.42
2 6.65(16) 6.66(16) 6.61(16) 3 149.21 117.25 117.24
3 4" 150.45 160.96 160.91
6 7516 755(16)  661(16) 6" 1A% 131.42 131.42
X . 75
7 6.65(16) 6.60(16) 56(16) OCH:  56.77(x2) 5677
l/
2! 7.28(2.0) 7.28(1.7) 751(85)
3 6.85(8.5)
4 : 6.85(85)
5 6.83(8.3) 6.83(85) 751(85)
6 7.12 711
20 & 83) 17 & 85)
20 ¢ ( Ri=R;=0OMe ; Curcumin I
1 Ri=0OMe , R:=H ; CurcuminIl
Ri=R:=H ; Curcuminlll
2 72820) (1H731 85) (1H7.§1 85) l e
N N Fig. 2. The structure of Curcumin |, 1I, Il
30 6.85 6.85
(1H, d, 85) (1H, d, 85) (OCH:)719} phenol71 7} & EA)3te] St @4 &
4 AA)71=d v compound DI AlE methoxyl
51 68383 685 s (OCH)717} ZAjel=] e57] wFelabm Aleldich
71 11—1’72’1 85) H7§1 85) =3+ compound I @} & & o] compound ME T &=
6" ) ’ : Al Vel A2 methoxyl(OCH3)71 7} compound 1
20 & 83 1H, d, 8. 1 . i i
(20 &89 (Hd 85 UH 485 g yy =g, e OCH 17 3¢ 92
OCH; 3.86(x2) 3.86 g Fole 9g& vt Azt
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