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Abstract

We investigated the antimicrobial and antioxidant activities, and total polyphenol contents of Curcuma longa, Curcuma
aromatica, and Curcuma zedoaria. In antimicrobial activity assays of solvent extracts, ethanol extract showed the
highest activity compared with other extracts. The antimicrobial activity of ethanol extract of C. longa showed
higher than those of C. aromatica, and C. zedoaria. Antimicrobial substance in ethanol extract of C. longa was
maintained after heating at 100°C for 30 min and not affected by changes in pH. DPPH free radical scavenging
activity of solvent extracts were high in the order of ethanol, ethylacetate, ether, water, and hexane fractions. C.
longa showed greater DPPH free radical scavenging activity than those of the C. aromatica, and C. zedoaria.
Total polyphenol content of C. longa and C. aromatica exhibited were similar levels, whereas C. zedoaria was

slightly lower concentration.
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Table 1. Extraction yields of Curcuma longa by various solvents

Solvents Yield (%, Wjw-dry base)
Hexane 132
Ether 343
Ethylacetate 1.37
Ethanol 201
Water 12.34
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Table 2. The content of total polyphenol from three tumeric
cultivars

{mg%)
Content Curcuma longa  Curcuma aromatica Curcuma zedoaria
Total polyphenol ~ 43.07£0.87" 4385+0.61" 37.63+0.8°
"MeantSD (n=5).

PMeans with the same letters within a Tow are iot significantly different at P<0.05,
according to Duncan’s multiple range test,
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Table 3. Antimicrobial activity of ethanol extract from tumeric
cultivars

Clear zone on plate (mm)

Microorganism

Curcuma longa CWCW Curcuma

aromatica zedoaria

Bacillus cereus 122:09™ 11406’ 11.6+08"
Staphylococcus aureus 12.7540.5" 104206’ 100+0.°
Listeria monocytogene 11.8:0.5° 10240.7" 108:02°
Salmonella typhosa 12204 106+03" 100:0.3°
Pseudomonas aeruginosa  12.909° 11.7£04° 105:02™

Escherichia coli 3

"MeanSD (a=3).

“Means with the same letters within a row are not significantly different at p<0.05,
accordmg to Duncan’s multiple range test.

No growth inhibition.
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Table 4. Antimicrobial activity of extracts from Curcuma longa

Clear zone on plate (mm)
Microorganism Eihyl

Hexane Ether acehate Ethanol ~ Water
Bacillus cereus 16:04" 126t16° 133£13° 154:10°
Staphylococcus aureus 1191057 1212037 129:07 166+14°
Listeria. monocytogene 116:03"  125:01° 132¢03" 1612.1°
Salmonela. typhosa 104£02°  114£12° 110405 16319

Pseudomonas aeruginosa ~ 124:01°  138:05° 143:01° 163418
Escherichia coli

Lactobacillus plantarum

Lactobacillus mesenteroides

Saccharomyces cerevisige

Hanserula anomala

"Mean#SD (n=5).
"No growth inhibition.

eans with the same letters within a row are not significantly different at P<0.05,
according to Duncan’s multiple range test.

Fig. 1. Inhibitory effect of Curcuma longa extract on the growth
of microorganism.

2: ether extract
5. water extract.

1: hexane extract

3: ethyl acetate extract
4: ethanol extract
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Table 5. Thermal stability of ethanol extract from Curcuma longa on the growth microorganisms
Clear zone on plate (mm)
Microorganism Temperature {C)
Control
60 70 80 9% 100
Bacillus cereus 13.1:06™ 122:1.1° 11.840,6° 118£0.3" 12.0£04° 113207
Staphylococeus aureus 113507 105:0.1° 105:0.58° 112£02° 107403 104205
1)Mearv“SD (n=5).
Means with the same letters within a row are not significantly different at P<0.05, according to Duncan’s multiple range test.
Table 6. pH stability of ethanol extract from Curcuma longa on the growth microorganisms
Clear zone on plate (mm}
Microorganism pH
Control
3 5 7 9 11
Bacillus cereus 13.4£0.5" 10340.6° 124412° 131413 13.6:16' 125409°
Staphvlococeus aureus 11.5t0,3" 97402 10.0£1.1° 114406 1L1£0.7 9.8+0.1"
”MeamSD (n=5).
Means with the same letters within a row are not significantly different at P<0.05, according to Duncan’s multiple range test.
Hexane extracts Ether extracts
g 2
g s ‘ % & |
< 9 1 be
T i i l
AN N l ,,,,,, an i A0 Nun
u BHA Vit. T Curcurna Curcuma Curcuma é BHA Vit. € Curcuma Qureumna Curcuma
longa  aromatica zedoaria longs  aromatica zedoarla
Samples Samples
Ethylacetate extracts Ethanol extracts
E 100 ‘i ) 100 }
i } b Eg
33 50 § 3 50 l
N B LI I i
1 0 § -
o BHA Vit € Cyrcuna Curcuma Curcuma ] Vit.C - Curcuma Curcurna Curcurna

longa  aromatica zedoaria

Samples Samples

Water extracts

a a
100 !
) J l I c c |
Al

BHA Vit.C Curcuma Curcuma Cureuma

Electron donating
ability(%)

longa  aromatica zedoaria
Samples

Fig. 2. Electron donating ability in various solvent extracts of three tumeric cultivars.
Means with the same lefters are not significantly different at P<0.05, according to Duncan’s multiple range test.

longa  aromatica zedaaria
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