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Antioxidative and antimicrobial activities of Opuntia ficus indica var. saboten
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Abstract

The extracts of Opuntia ficus indica var. saboten were obtained by using seven solvents of increasing polarity and
their antioxidative and antimicrobial activities were investigated along with thermal stability. The highest anti-
oxidative activity expressed as electron donating ability and antimicrobial activity were observed in the 95% eth-
anol extract. Cell growth inhibition was not apparent on Escherichia coli, Pseudomonas aeruginosa and
Salmonella typhimurium, but was great on Bacillus subtilis, Micrococcus luteus and staphylococcus aureus at the
level of 4.5 mg/m! mzdium. The ethanol extract of Opuntia ficus indica var. saboten showed the thermal stability in
the range of 40~120°C. It was re-extracted sequentially with hexane, chloroform, ethyl acetate, butanol, and water,
among which ethyl acetate fraction showed the highest inhibitory effect against Bacillus subtilis, Micrococcus

luteus and Escherichia coli.
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Fig. 1. The scheme of reextraction of the ethanol extract of Opuntia ficus indica var. saboten.
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Table 1. Yield and electron donating ability of extract of
Opuntia ficus indica var. saboten with different solvents

electron donating

Fractions yizld(%, wiw) ability (%)
water 20.0 194
methanol 358 83.0
95% ethanol 375 89.8
acetone 6.4 352
ethly acetate 6.4 28.7
chloroform 6.2 14.1
hexane 44 339

All values are mean of triplicate.
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Table 2. Antimicrobial zctivity of extract of Opuntia ficus indica var. saboten with different solvents(clear zone : mm)

Microorganism water  methanol  ethanol acetone  ethylacetate  chloroform hexane  benzoic acid
Bacillus natto - 14.3 153 - - - - 13.6
Bacillus subtilis - 135 13.5 - - - - 13.5
Micrococcus luteus - 28.1 29.0 - - - - 180
Staphylocccus aureus - 11.5 12.3 - - - - 10.2
Escherichia coli - 13.5 14.2 - - - - 11.5.
Pseudomonas aeruginosa - 11.3 11.5 - - = - 12.0
Salmonella typhimurium - 9.2 11.0 - - - - -
All values are mean of triplicate.

—: no growth inhibition.
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Fig. 2. Inhibitory effect of ethanol extract of Opuntia ficus indica var. saboten on the growth of microorganims.

A: Bacillus subitlis, B: Micrococcus luteus, C: Escherichia coli
a: 0 mg/disc(control), b: 2.5 mg/disc, ¢: 5 mg/disc, d: 10 mg/disc.

Fig. 3. Thermal stability of Opuntia ficus indica var. saboten ethanol extract on the growth of microorganisms.

A: Bacillus subitlis, B: Micrococcus luteus, C: Escherichia coli.

a: 40°C, b: 80°C, c: 120°C, d: 160°C.

o] FFAL B 3259 sl ojeke FEEo] 73}
3L 53] Micrococcus luteusSy Escherichia coli TS
ol Wahed ZbslAl vebdela sigdet. £ Alglellx ahab
3leial 3L 2 methanold} ethanol B-3o)| A&
Hel gl Aoz ysizglenz I 3 Qe dgt o
Ao] Fo]ut ethanols #H o) FE240)2 A5} o]
o AdE APt

3. s % 71 wE g7sn

&abe MelA} ethanol FE-82] 554 4L 4
A&y Az} Bacillus  subrtilis, Micrococcus  luteusS}
Escherichia colidll Wsle] 7} 748t ZA|A| a5 B
o FvH(Fig. 2). Escherichia colix- 10 mg/disc ©]%F
2] FxeillA SA8HA] F35le] BAE clear zoned A
BV Bacillus subtilis= 5 mg/disc o] AellA A3 A

-163 -

§31A] X312 Micrococcus luteus= 2.5 mg/disco
AelA sl Aol dAlEe] 71t wltslA wkgsl
= Ze® veRdd wat gnbe AQlA ethanol FE5%
9] FEL o vlEEld SRR AL 4 4 A
o). ol i3l AL AR Aal= Fig. 36rie} 7+
o] 40~120°Celr= 719] U S vehygl o)
160°Cell A dA2gt A2 79 XS Holx] sk
9 ole oM HEjsls Bt FE2E] shElEo
ethanol B-8-49] =42 WHst 7oz fH=F g A
e 2909 EFEES 40~180°C] 2= loIA 30
27 dA21g F S 233 A3 A el of
Asleba ®Barslg o)

4. D|4E| SAXslignt
g geldt <P A ethanol 28] A @TFF

Stz e] Al A 16 Al 2 5(2000)



66 Ao A

Bacillus subtilis

IR
-~ a o

0.D {620nm)

°© oo
s OO

o
ooN
&,

0 4 8 12 16 20 24
time(hour)
16
1.4 % Micrococcus (uteus
- 12
£
N 08 f
e
o 0.6
Q04
02 3
4] 2 & *
0 4 8 12 16 20 24
time(hour)
1.6
1.4 Staphylococc.s aureus
12
E 1|
I
P 0.8 r
006 I
o
0.4 |
0.2
0
0 4 8 12 16 20 24
time(hour)

Fig. 4. Inhibition of gram (+) bacterial growth of ethanol
extract of Opuntia ficus indica var. saboten.

@ control.

0 1.5 mg of Opuntia ficus indica extract/m/ media.

& 3.0 mg of Opuntia ficus indica extract/m! media.

® 4.5 mg of Opuntia ficus indica extractm!/ media.

0 6.0 mg of Opuntia ficus indica extract/m/ media.
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Fig. 5. Inhibition of gram (-) bacterial growth of ethanol
extract of Opuntia ficus indica var. saboten.

® control.

O 1.5 mg of Opuntia ficus indica extract/m/ media.

4 3.0 mg of Opuntia ficus indica extract/m! media.

B 4.5 mg of Opuntia ficus indica extract/m/ media.

0 6.0 mg of Opuntia ficus indica extract/m/ media.
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Fig. 6. Inhibitory effect of the sequentially reextracted extracts from Opuntia ficus indica var. saboten ethanol extracts on the

growth of microorganisms.

a: hexane extract, b: chloroform extract, c: ethyl acetate extract, d: butanol extract, e: water extract.
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