APt ==
Korean J. Food Preserv. é Eﬂp—l‘ ﬂEI'l %’%%Qﬂ
Vol. 16, No. 6. pp. 953-958, December 2009 THE KOREAN SOCIETY OF FOOD PRESERVATION
AHLD o S
Aok AHIEMolRlo] MElEA HH
1 2t
227 - N3E! - BEF
SHPCHSIm AEG s, (WERSkAL, SEAti S AEZ

Antimicrobial Activities, Antioxidant Effects, and Total Polyphenol
Contents of Extracts of Prickly Pear, Opuntia ficus indica

In-Kyung Cho, Kyoung—-Sun Seo! and Yong-Doo Kim”
Department of Food and Nutrition, Nambu University, Gwangju 506-706, Korea

' Shinkung Pharmaceuticals Company, Yeosu 540-955, Korea
*Department of Food Stience and Technology, Sunchon National University, Sinchon 540-742, Korea

Abstract

The antimicrobial activities, antioxidant effects, and total polyphenol contents of extracts of Prickly Pear Opuntia
ficus indica, were investigated. In antimicrobial activity assays ofsolvent extract fractions, methanol and butanol
extracts showed higher activities than did hexane and ether extracts. The stem showed a higher antimicrobial activity
than did the fruit. When the antimicrobial activities of fruit and stem extracts was tested using 10 bacterial strains,
strong activity was evident against Escherichia coli, with a lowest minimum inhibitory concentration of 100 mg/disk.
However, no antimicrobial activities against lactic bacteria or yeastswere evident, even with disks containing more
than 500 mg extract/disk. Antimicrobial substances in butanol extracts of fruit and stem maintained activity after
heating at 100Cfor 30 min and were not affected by changes in pH. DPPH free radical-scavenging activities of
solvent extracts were in the order of water, ethyl acetate, butanol, ether, and ethanol. The stem showed greater
DPPH free radical-scavenging activity than did the fruit. The total polyphenol contents in fruit and stem were

520.57 and 203.26 mg% respectively.
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Table 1. Microorganisms for antimicrobial studies

Gram(+) Bacillus cereus ATCC” 27348
bacteria Bacillus subtilis ATCC 9372
Staphylococcus aureus ATCC 13301

Gram() Escherichia coli ATCC 15489
bacteria Salmonella typhinurium ATCC 14028
Pseudomonas fluorescens ATCC 11250

Lactic acid Lactobacillus plantarum ATCC 8014
bacteria Leuconostoc mesenteroides FO? 12060
Yeast Saccharomyces cerevisiae IFO 1950
Hansenula anomala KoM 11473

ATCC American Type Culture Collection.
IFO . Institute for Fermentation, Osaka, Japan.
JKCCM : Korean Culture Center of Microorganisms.
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Fig. 1. Antimicrobial activity of the butanol extract from Opuntia
ficus indica against B, subtilis.
C : Control. 1 : Opuntia ficus indica stem, 2 : Opuntia ficus indica fruit
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Table 2. Antimicrobial activities against various micro-organisms of the solvent extracts from Opuntia ficus indica

Clear zone on plate (mm)

(8.0 mg/disc)

Strains Diethyl ether Ethyl acetate methanol extract butanol extract Water extract
extract extract
fruit stem fruit stem fruit stem fruit stem fruit stem

B cereus - 139:1.1" 186104 16109  207+12  219+09  265(12 10704  149:11
B subtilis - 122409 17.7+0.3 16.7+0.5 20.8+0.7 204408 25.6%1.1 10.80.6 14.0+12
S aureus - 11.5+0.4 16.6+0.2 162+0.4 19.9+0.2 19.5+0.3 25.8+1.1 10.1£0.3 13.9+12
E coli - 12.1+0.6 16.80.7 17.540.3 20.5109 21.1408 25.6%0.7 9.50.3 13.7+0.4
S typhimurium - 132+1.0 16.8+1.0 16.9+0.6 20.740.6 213404 26509 10.7£0.4 14.5+0.3
P. fluorescens - 12.30.2 17.6£0.2 17.340.5 209405 209407 249406 109+0.2 14.6+0.4
L plantarum - - - - - - - - -

L mesenteroides - - - -
S cerevisiae - - - -

H anonala - - - -

"meantSD (n=3).
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Table 3. Minimum inhibitory concentration of the butanol
extracts from Opuntia ficus indica parts against target
microor ganism

growth at concentration (mg/mL)

(8.0 mg/disc)
Strains butanol extract
10 50 100 250 500
fruit stem fruit stem fruit stem fruit stem fruit stem

B cereus + 0+ o+ o+ £ £ - - - -
B subtilis + 0+ 4+ o+t - - -
S aureus + 0+ +  + ot ot - - - -
E coli + 0+ + o+ £ £ - - - -
S pphimuriom  +  +  + + & £ - - - -
P, fliorescens + + + o+ £ £ - - - _
L plantarum + + + + o+ 4 + + + +

L mesenteroides + + + o+ 4 n + + +

S cerevisiae + + + o+ 4 n + + n
H anomala e
+ Growth, +; Uncertain in growth, -;No growth.

o =] = I 24

337 A168 A6F (2009)

At & FFEAE B subtilis o)A 232 mm, E. coli
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Table 5. Effect of pH treatment on the growth inhibitory activity
of butanol extracts” of Opuntia ficus indica against B. subtilis and
E. coli

Clear zone on plate (mm)” (8.0 mg/disc)

Strains pH
Control
5 7 9

fuit 214 20.1%147  211#21  214#14  212+09
Bsubtilis

sem 256 239+2.1 262417 262¥29 25312

fruit 207 203+L1 205407  202+08  20.1:0.6
Ecoli

stem 261 25118 252416 25314 252408

"butanol extract was adjusted to pH 3~9 for 60 min at room temperature.
Diameter (mm).
IMean+SD (n=3).
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Table 4. Effect of heat treatment on the growth inhibitory activity of butanol extracts” of Opuntia ficus indica parts against B. subtilis
and E. coli
Clear zone on plate (mm)” (8.0 mg/disc)
. Heating time(min)
Strains - -
Cont. 70C 80C
30 40 50 60 30 40 50 60
B s fruit 214 215+17 21.3£1.1 212412 21.0£09 21.1£12 21.140.8 20.940.8 20.5£0.6
) sublilis e
stem 25.6 25.652.1 252412 249409 24.5%1.1 24.7£1.0 245408 24.1£1.1 23.610.4
E colf fruit 20.7 20.5£0.9 20.2£1.0 20.7£1.2 20.1£0.7 19.8£1.3 20.1£1.6 19.60.7 19.4£0.5
| coli
stem 26.1 25.7£1.3 25.3+0.7 25.0+0.9 24.6:0.9 249+1.7 24.7£1.2 24.3£14 23.8%0.7
Clear zone on plate (mm)” (8.0 mg/disc)
) Heating time (min)
Strains - -
Cont. 90T 100C
10 20 30 10 20 30
B fruit 214 211511 20,909 20.6£1.0 20.9£1.2 20.4+0.7 20.0£0.8
B subtilis oo
stem 25.6 247412 244%13 24.0£0.7 24.2£1.0 23.8404 232405
E ool fuit 20.7 202404 20.0+14 19.6£0.6 19.9+1.1 19.3£0.5 18.90.7
| coli
stem 26.1 25.0£2.3 24.620.9 24.2£1.1 24.3£12 24.0£0.3 23.5:04
"Butanol extract was heated for 30~60 min at 70~80°C and heated for 10~30 min at  90~100°C.

'Diameter (mm).
IMeantSD (n= 3).
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Fig. 2. DPPH free radical scavenging activities of various extracts
of Opuntia ficus indica.

Control : Tocopherol ~A: diethyl-ether, B: ethylacetate, C: methanol, D: butanol E:
water
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Total polyphenol

Table 6. The contents of total polyphenols in Opuntia ficus indica

Component (mg%) Fruit Stem
Total polyphenols 52057:21.7" 203.26:18.4
"Mean#SD (n=3).
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