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Abstract

This study was conducted to investigate antimicrobial, antioxidant and anticancer activities of Opuntia humifusa (OH) petal extracts. The

methanol and hexane extracts of OH petals showed their highest antimicrobial activity against Clostridium perfringens. The OH petal butanol

fraction had the best antioxidative peroxynitrite scavenging activity among OH petal extracts, The DPPH scavenging activity of OH petals was

lower than the peroxynitrite scavenging effect. The hexane and methanol fractions at a concentration of 200 ug/mL inhibited proliferation

>80% in four kinds of human cervical cancer cells(B16F10, HepG2, HT-29 and MCF-7). In particular, the anticancer effect against B16F10

human skin cancer cells at the same concentration was higher than that in the other cancer cells,
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Table 1, Fraction vyield from Qountia humifusa petal by various

solvents (Unit: %)
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Table 2, Antimicrobial activity of Qountia humifusa petal

Concentr Fractions’
Strains ation
(mg/mL) OHMA OHMB OHMM OHMH
2 - - +9(7.0+0.00”)
Rhodococcus 5 - - - ++(8,5£0.71)
equi 10 - - +++(9.020.00)
20 - - ++(8.35£0.47) +++(9.75£0.88)
2 - - - -
Staphylococcus 5 - - - ++(7.33£0.51)
aures 10 - - ++(7.5£0.47) ++(8.25£0.48)
20 - - +++(9.0£0.00)  ++++(10.9£0.55)
2 - - - -
Clostridium 5 - - - -
pertiingens 10 - - ++(8.81£0.59)  ++++(10.43+0.53)
20 - - ++++(10.28£0.44) ++++(11.6410.47)
2 - - - -
Bacillus cereus > i i i i
10 - - - -
20 - - - -

" OHMA: aqueous layer of methanol extracts of Opuntia humifusa(OHM),

OHMB: butanol layer of OHM, OHMM: methanol layer of OHM,
OHMH: hexane layer of OHM
? Size of clear zone; ++++: larger than 10,0 mm, +++: 10,0~8.5 mm,
++: 8,5~7.0 mm, + : smaller than 7.0 mm,
¥ Mean+SD(n=7~10)

: not detected,
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Table 3. Peroxynitrite scavenging effect of four fractions from petal of Qpuntia humifusa with various solvent

Concentration

Peroxynitrite scavenging activity(%)

(1 g/mL)

OHMH OHMM OHMB OHMA Penicillamine

10 0 39.16+3.95"™ 33174105 9224212 57.90£0 40
100 0 48134407 49174244 26694237 9446075
500 0 59.6542,29™ 83.93%195" 53.50+0.28" 96.27+056™
1000 0 80.294329° 90.72+1.28" 68.77+3.11" 97.50+0.30"

Y Mean+SD (n=3)

* The different small letters mean significant difference among the different concentrations(column) in the same solvent(a 0.05).
9 The different capital letters mean significant difference among the solvent at the same concentration in the row(a (0.05).

Table 4, DPPH radical scavenging activity of four fractions from petal of Qountia humifusa with various solvent

Concentration

DPPH radical scavenging activity(%)

(1 g/mL)

OHMH OHMM OHMB OHMA Vitamin C

100 0® 3742092 3.86+025% 5.52+1.43" 74.67+0,56
500 0484012 20.48+0.65" 20.49+0,19" 6.15%+1.65¢ 81.80%0.90™
1000 3.69+0.15™ 37334090 31.8340,68™ 12,10+0.74" 96.40+0.25"
2000 5.92+1.09" 58.21+0,60" 49.07+0.41° 20.73+1.39" 96.43%0.10™

Y Mean*SD (n=3)
* The different small letters mean significant difference among the different

concentrations(column) in the same solvent(a (0.05).

9 The different capital letters mean significant difference among the solvent at the same concentration in the row(a {0.05).
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Fig. 1. Inhibitory effect on cell survival of four fractions
from the methanol extract of Opuntia humifusa

petal on B16F10 cells,

OHMA: aqueous layer of methanol extracts of Opuntia humifusa petal
(OHM), OHMB: butanol layer of OHM, OHMM: methanol layer of
OHM, OHMH: hexane layer of OHM,
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Fig. 2. Inhibitory effect on cell survival of four fractions
from the methanol extract of Opuntia humifusa
petal on HepG2 cells
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Fig. 3. Inhibitory effect on cell survival of four fractions
from the methanol extract of Opuntia humifusa

petal on HT-29 cells
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Fig. 4. Inhibitory effect on cell survival of four fractions
from the methanol extract of Opuntia humifusa

petal on MCF-7 cells

V.

o}
12
»ne

=

2 dTE Adze 2L olgdd FF, RIuge

A 22t water, butanol, methanol, hexane &S AL

7} %ol W, WAE B AL ARALAE S5l
e e ARg Agnh A @_uroﬂm 714
R

oAl OHMM, OHMHZ oA 5
ZUksldaL, E3] o2 w5l M8 Clostridium  perfringens
of Waf Hojd FwaAES yekdlch Hdx Edof It
3} & oA peroxynitrite(ONOO ) AAS 434, Hekg,
Hes, % £or a7 veston,
FEEFoA 7P 5 st a9 yeikd,
DPPH free radical 2~ 835= peroxynitrite(ONOO ) A|
SRl Hoke S Uehth aHA AE S A
I Ao M= 200 pg/mLold BT 80% o FOR EL &

) rE A
o off R o

Fe BT, FASEAM TRt AT B el
B Vg 2 dehgon, veoR fue By

& w0z Yeptor], dazelx wad A e,

olsh e Ak B W AT APHA e Adx
29 wa 7, A, FREIe] Hold B4 ek

=
ol gtom o7 7HA| #F8E Vs AFH Al NEE
A& Ao Helt}

ok
ro:

iz

Cha MN. 2010. Physicochemical properties and antioxidant
activities of opuntia humifusa. MS thesis. Chonbuk National
University. Jeonju, Korea. pp 12-14

Cho EJ, Kim MJ, Choi WS, 2007, Quality properties of

Jeung-pyun with added with prickly pear(Cheonnyuncho)

powder, J East Asian Societary Life 17:903-910

Korean J. Food Cookery Sci. Vol. 27, No. 5(2011)



530 =0 ojg

Cho IK, Jin SW, Kim YD. 2009. Analysis of components in the
parts of Opuntia ficusindica from Shinan Korea, Korean J
Food Preserv 16:742-746

Cho Y, Choi MY. 2009 Quality characteristics of jelly containing
added pomegranate powder and Opuntia humifusa powder,
Korean ] Food Cookery Sci 25:134-142

Choi HJ, Partk SC, Hong TH. 2005. Anti-tumor activity of
fermented lipid Oputia humifusa in cervical cancer cells and
its chemical composition, Korean J Soc Food Sci Nutri
34:1525-1530

Choi, JH. 2010. Structural analysis and immuno-stimulating
characteristics of opuntia humifusa, MS thesis. Kyonggi
University. Seoul, Korea. p 4

Chung HJ. 2000. Antioxidative and antimicrobial activities of
Opuntia ficus indica var. saboten. Korean ] Food Cookery
Sci 16:160-166

Crow JP. 1997. Dichlorodihydrofluorescein and dihydrorthodamine 123
are sensitive indicators of peroxynitrite in vitro: implications for
intracellular measurement of reactive nitrogen and oxygen
species, Nitric Oxide 1:145-157

In JG, Lee BS, Han SH, Shin CW, Yang DC. 2006. A study of
the origin of Chunnyeoncho opuntia, Korean ] Medicinal
Corp Sci 14:566-567

Jung BM. 2010. Quality characteristics and storage properties of
wet noodle with added Cheonnyuncho fruit powder.
Korean ] Food Cookery Sci 26:821-830

Kim KT, Choi AR, Lee KS, Joung YM and Lee KY. 2007.
Quality characteristics of bread made from domestic Korean
wheat flour containing cactus Chounnyuncho (Oputia
humifusa) powder, Korean J Food Cookery Sci 23:461-468

Kim MH, Hong GJ. 2009. Quality properties of Jeolpyun
supplemented with Cheonnyuncho (Opuntia  humifusa).
Korean J Food Cookery Sci 25 :415-420

Lee DH. 2011, The Effect of (Chunneyonho) Opunita humifusa
extract on the atopy skin condition, MS thesis. Seokyeong
University, Seoul, Korea p 10

Lee KS, Kim MG, Lee KY. 2004. Antimicrobial effect of the
extracts of cactus Chounnyouncho (Opuntia humifisa)
against food borne pathogens.Korean J Soc Food Sci Nutri
33:1268-1272

Lee KS, Oh CS, Lee KY. 2005, Antioxidative effect of the

H2AEz G5t 5] A A28 A5E (011)

fractions extracted from a cactus cheonnyuncho (Opuntia
humifusa). Korean J. Food Sci Technol 37:474-478

Park MK, Lee YJ, Kang ES. 2005. Hepato protective effect of
Cheonnyuncho (Opuntia humifusa) extract in rats treated
carbon tetrachloride, Korean ] Food Sci Technol 37:822-826

Yoon JA, Hahm SW, Park JE, Son YS. 2009. Total polyphenol
and flavonoid of fruit extract of Opuntia humifusa and its
inhibitory effect on the growth of MCF-7 human breast
cancer cells, Korean J Soc Food Sci Nutr 38:1679-1684



