Korean J Food Preserv & ﬂz: "*5*' I‘l’g‘ ﬁglrm

18(6), 967-972 (2011) The Korean Society of Food Preservation

Antioxidant Effect of Assai Palm Methanolic Extract

Chul Yung Choi', Isolde Hoerbe Degrandi2 and Sung-Hwan Cho'

Department of Food Science and Technology, Institute of Agriculture and Life Science,
Gyeongsang National University, Jinju 660-701, Korea
]eo[]anama’o Institute of Natural Resources Research, Jangheung 529-851, Korea
*Duas Rodas Insudtial Lid Jaragua do Sul, Santa Catarina, 89251-901, Brazl

Assai V] vIELS FEEo] s} w3}

-+

- = 1 .2 -

#4d-¢ - Isolde HDegrandi” - ZAI3}

HAED AEBEY, SUMUDE TR MEN T He |0l 72
®Duas Rodas Industrial Ltd.

Abstract

The methanolic product of assai(Euterpe oleracea Mart) scavenged the intracellular reactive oxygen species (ROS)
and 1,1-diphenyl-2- picrylhydrazyl (DPPH) radical, and prevented lipid peroxidation. The radical-scavenging activity
of assai palm methanolic extract protected the viability of peritoneal macrophage cells exposed to hydrogen
peroxide(H,O,). Furthermore, the extract reduced the apoptotic-cell formation induced by H,O,, as demonstrated
by the decrease in the number of hypodiploid cells and in the apoptotic-cell body formation. These results indicate
that assai palm methanolic extract has radical-scavenging activity and ameliorates H>O»-induced cytotoxicity.
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Table 1. Proximate composition of assai palm methanolic extract
in powder

(% wiw)
Moistrure  Crude protein  Crude fat  Crude ash Crude fiber ~ NFE”
58410217 089:001 028003 134024 043:0.135 92
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Fig. 1. Effect of assai methanolic extract on the radical scavenging
activity by DPPH.

Assai fruits extract was mixed with DPPH (10 mM, 30 pL) in methanol (3 mL).The
reaction mixtures were then colored by the addition of toluene, and read at 517 nm
against a blank without antocyanin. The degree of DPPH bleaching is expressed as
a percentage in relation to the absorbance of the control. Each value represents the
mean of three independent experiments, performed in triplicat(AA : Ascorbic acid).
*p < 0.05, significantly different from the control.
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Fig. 2. Effect of assai methanolic extract on the inhibition of lipid
oxidation in the brain extra.

Assai fruits extract(10, 50, 100, 200 ug/mL) was mixed with brain extra(100 mg) in
PBS 1ml with FeCl,. Each value represents the mean of three independent experiments,
performed in triplicate (AA : Ascorbic acid). *p < 0.05, significantly
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Fig. 3. Effect of assai methanolic extract on the intracellular ROS
formation induced by H,O..

The cultured Macrophages were treated with 25 M of dichlorodihydrofluorescein diacetate
for 20 min and the medium was replaced by fresh medium containing H,O, (300 uM)
and antocyanine (10, 50, 100, 200 ug/mL). After 10 min of treatment, the intracellular
reactive oxygen species were measured by monitoring the fluorescence increases for
30 min. Each value represents the mean of three independent experiments, performed
in triplicate (AA : Ascorbic acid). *p < 0,03, significantly different from the t-BHP-treated
cells.
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Fig. 4. Effect of assai extract on H,Or-mediated cytotoxicity in
peritoenral macrophages.

The cells (Ix 10° cellsf mL) were treated with various concentration of assai extract
and the cell were tested for viability by assay 24 h after the treatment of assai extract

(AA : Ascorbic acid). The value represented the mean+S.EM. from four independent
experiments.
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Fig. 5. Effect of assai extract on H,O,-mediated cytotoxicity in
peritonerals macrophages.

The cells (1X105 cells/mL) were treated with various concentrations of antocyanine and
the cells were tested for viability by MTT assay 24h after the treatment of Bamboos
sap(AA : Ascorbic acid). The value represented the mean+SEM from four independent
experiments.

o] AHEZRH assaiFEEC] A3 FAdo] A
e AAPNSFAEA o] & sl Eoe AS &
gt A2Ho g B AFANE EYE, assaiFT=EO
DPPH, radical scavenging activity, 4| =4, ROSA A
AT st AAAAE G2 5 U A2 F1
Ao], AHAFH ZFol| A assai FrirE R FFo] 753N
Zdl=asl assai“"t‘ﬂﬂ—?%%g FEg dksdo]l aqE e A
A FAA F sFELA] ol FHA AHLE 5 Aok

AtEETh

nm
—h NE Oy o

o oF
i =

Assai i FE=0] A ST 2758 S48 9
&to] DPPHE o83 AHr et Zd 2715 43S
3"‘@} AHE ZHT A, assai @UFEES] F=TF =

S5 DPPHZ/J0] Hods & & 3U%Mal, ROSE |83t
04 i JJr% latsAnt. v e oAl assai @
FEES SEHE A/ A9, v5Ut 235 It
sl20]) 93] % Absha] Ap=o] Fhasklet 3 Al



£ Az HAE o

=z

AT Ax) A 2=
o=} HH =

q

E

10.

11.

Antioxidant Effect of Assai Palm Methnolic Extract

S G assai GV EES S
A FeH3E MIT assay=
o oJ3)] WAYgH M| &/Fo] assai
=29 &7t io]’é‘ £ ZHaste o] F1E A
R R S B
Btk

3
[}
A7kt 244715

ot
gk

nl=

Lee SO, Kim MJ, Kim DK, Choi HJ (2005) Antioxidative
activities of temperature-stepwise water extracts from
Inonotus obliquus. Korean J Soc Food Sci Nutr, 34,
139-147

. Papa S, Skulachev VP (1997) Reactive oxygen species,

mitochondria, apoptosis and agin. Mol Cell Biochem,
174, 305-319

. Szuster-Ciesielska A, Daniluk J, Kandefr-Szerszen M

(2001) Alcohol-related cirrosis with pancreatitis. The role
of oxidative stress in the progression of the disease. Arch
Immunol Ther Exp, 49, 19-22

. Sranely M, Princem P, Men VP (2001) Antioxidant action

of Tinospora cordifolia root extract in alloxan diabetic
rats. Phytither Res, 15, 213-217

. Young IS, McEneny J (2001) Lipoprotein oxidation and

atherosclerosis. Biochem Soc Trans, 29, 358-361

. Radi RM, Beckman JS, Bush KM, Freeman BA (1991)

Peroxynitrite-induced membrane lipid peroxidation;The
cytotoxic potential of superoxide and notric oxide. Arch
Biochem Biophys, 288, 481-485

. Corl MM (1974) Antioxidant activity of tocopherol and

ascorbylpalmitate and their mode of action. JAOCS, 51,
321-325

. Coleman MD, Fermandes S, Khanderia LA (2003) A

preliminary evaluation of a novel method to monitor a
triple antioxidant combination(vitamin E, C and a-lipoic
acid) in diabetic volunteers using in vitro methaemoglobin
formation. Environ Toxicol Pharmacol, 14, 69-75

. Ito N, Hagiwara A, Shibata M, Ogiso T (1983)

Carcinogenicity of butylated hydroxyanisole on F344
rats. J Natl Cancer Inst, 70, 343-352

Lichtenthdler R, Rodrigues RB, Papagiannopoulos M,
Fabricius H, Maia JGS, Marx F (2005) Total oxidant
scavenging capacities of Euterpe oleracea Mart. (assai
seeds) and their polyphenolic compounds. Int J Food Sci
Nutr 56, 53-59

Del Pozo-Insfran, D, Brenes CH, Talcott ST (2004)

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

971

Phytochemical composition and pigment stability of
assai(Euterpe oleracea Mart.). J Agric Food Chem, 52,
1539-1545

Sabbe S, Verbeke W, Deliza R, Matta V, Van Damme
P (2009) Effect of a health claim and personal
characteristics on consumer acceptance of fruit juices
with different concentrations of assai(Euferpe oleracea
Mart.). Appetite, 53, 84-92

Del Pozo-Insfran D, Percival SS, Talcott ST (2006)
Assai(Euterpe oleracea Mart.) polyphenolics in their
glycodside and aglycon forms induce apoptosis of HL-60
leukemia cells. J Agric Food Chem, 54, 1222-1229
Rodrigues RB, Lichtenthdler R, Zimmermann BF,
Papagiannopoulos M, Fabricius H, Marx F, Maia JG,
Almeida O (2006) Total oxidant scavenging capacity of
Euterpe oleracea Mart.(assai) seeds and identification of
their polyphenolic compounds. J Agric Food Chem, 54,
4162-4167

AOAC (2000) The scientific association delicated to
analytical excellence. Washinton, USA pl17-24

Blois MS (1958) Antioxidant determination by the use
of stable free radical. Nature, 26. 1199-1200

Choi JH, Oh SK (1985) Studies on the anti-aging of
Korean Ginseng. Korean J Food Sci Technol, 17, 506-515
Ohkawa H, Ohishi N, and Yagi K (1979) Assay for lipid
peroxides in animal tissues by thiobarbituric acid reaction.
Anal. Biochem. 95, 351.

Wang H, Joseph JA (1999) Quantifying cellular oxidative
stress by dichlofluorescein assay using microplate reader.
Free Radic Med, 27, 612-616

Lowry OH, Rosenbrough NJ, Farr AL, Randall RJ (1951)
Protein measurement with the Folin phenol reagent, J
Biol Chem, 193, 265-275

Heo HJ, Cho HY, Hong BS, Kim HK, Kim EK, KimBK,
Shin, DH (2001) Protective effect of 4°,5-dihydroxy-3’
,0,7-trimethoxyflavone from Artemisia asiatica against A
B-induced oxidative stress in PC12 cells. Amyloid, 8,
194-201

De Souza MO, Silva M, Silva ME, Oliveira RP, Pedrosa
ML (2010) Diet supplementation with assai(Euterpe
oleracea Mart.) improves biomarkers of oxidative stress
and the serum lipid profile in rats. Nutrition, 26, 804-810
Ames BN, Shigenoga MK, Hagen TM (1993) Oxidants,
antioxidants, and the degenerative diseases of aging. Proc
Natl Acad Sci USA, 90, 7915-7922

Harman D (1956) Aging: a theory based on free radical
and radiation chemistry. J Gerontol, 2, 298-300



972 Sk 2 52475818 A A8 Al6s (2011)

25. Miquel J, Quintanilha AT, Weber H (1989) In Handbook ~ 27. Chin YW, Chai HB, Keller WJ, Kinghorn AD (2008)

of free radicals and antioxidants in biomedicine. CRS Lignans and other constituents of the fruits of Euterpe
Press, p 223 oleracea(Assai) with antioxidant and cytoprotective
26. Harman D (1982) In free radicals in Biology V. Academic activities. J Agric Food Chem, 56, 7759-7764

Press, New York, USA p 255-275

(A% 20119 62 209 44 20119 112 19 A9 20119 1€ 119)



