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Antioxidant and Antimicrobial Properties of Various Solvent Extracts from Robus idaeus
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Abstract

The objective of the present study was to determine the total phenol and flavonoid contents and to evaluate the antioxidant
potential, of different solvent extracts (ethyl acetate, n-butanol, chloroform, and water) from Robus idaeus in various radical
scavenging models (DPPH activity, superoxide dismutase (SOD) activity, reducing power, and nitrite scavenging activity),
along with their antimicrobial potential. Measurement of total phenol and flavonoid content of the ethyl acetate extract of
R. idaeus was found to be significantly higher than those of the other extracts. The ethyl acetate extract (at a concentration
of 1,000 pg/mL) showed significantly higher reducing power and DPPH radical scavenging activity as compared to the other
extracts. Results were dose-dependent. Moreover, the ethyl acetate extract of R. idaeus (1,000 pg/mL) showed potent
antioxidant efficacy (85.5£1.18%) as evidenced by nitrite scavenging ability at pH 1.2. All solvent extracts of R. idaeus
showed lower SOD-like activity (13.72~20.54%). In addition, the antimicrobial activity of all solvent extracts except water
extract showed strong inhibition (inhibitory zones in mm) of Staphylococcus aureus (19.40£1.00 mm) and Bacillus cereus
(20.50+£0.21 mm) growth. In particular, ethyl acetate extracts (100 mg/mL) showed antimicrobial activity comparable to that
of tetracycline (0.01 mg/mL), which was used as a positive control. The results of this study indicate that the ethyl acetate
extract of R. idaeus is a natural antioxidant and antimicrobial, with enriched phenols and flavonoids concentration, that has
potential in the development of health-enhancing food products.
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A7) 2&949] 1,1-diphenyl-2-picrylhydrazyl(DPPH) 2+t
7H 27 B2 Blois MS(1958)2] WS ofzh Wdato] 27
gtk =, A& 50 pLoj) 0.15 mM DPPH €9 150 uLE 7}3tF

&, A2olA 3027 WA & 517 nmollA 3= 5745t
. 209] DPPH etz A% (1- (A28 A7}
2o FHEA R BA7LE] FHE) x 10002 E7]
sfon, A= golo W7o BT FRE LR
2 Uehysich B3 A B 1w Slstel Y gae
2 ascorbic acid(Sigma, St. Louis, MO, USA)E H540f &4
Agsteict

N

) SOD FAIZY &3
%29 9] SOD #AH/d-2 Marklund2} Marklund ] %
AP Kim 5(2001)9} HH o2 IIsleaH0) 2 2]
= W82 Svli3h= pyrogallol 9] 4He} H =g £7Yste] SOD

A3t Tris-HCI buffer(50 mM tris [hydroxymethyl] aminomethane,
10 mM EDTA, pH 8.5) 1,500 uL£} 7.2 mM pyrogallol 100 pL
£ A7t 25T oAl 1087 §RAIZ1 & 1 N HCI 500 iLE
74sto] Wh-g MR A|Zich whgel 5 AekEl pyrogallole] o
£ 420 mol A FYES 2o}, SOD FABAL 228
H7bpot BATLE Abolo] HLE 20| S W (%) R e
Wtk

3) OIEAA A0S &3

oA &A% 542 1 mM NaNO, 89 2 mLoj| &
& 1| mLE 7}8}a, 0.1 N KClI(pH 1.2), 0.2 M citrate phosphate
buffer(pH 1.2, pH 3.0, pH 6.0)2 Z+Z} pHE B A3} t}2, 8k
Ao RulE 10 mLE F-E3tHTh &AW 37TCof|A 1A7F ¥k5-
AlZ1 & 1 mLA F3}az, 2%(w/v) acetic acid 5 mLL} 30%(w/v)
acetic acid®] 2383t Griess A]2H(1% sulfanylic acid : 1% naphthy-
lamine = 1 : 1) 400 uLE 7}8}e] 1587F W23 Th, 520 nm
AN FHEE 2Pt JETE FR4 400 ILE 75}
o 47|19t BUT WO Z ZAsho] WETH: ob AL FS

[e]

[¢)
o1, obAte AA5L 23S sy At o of

1}
or

B
B[\

[e)

Ul

HERES

of
o

35

A MR ST EAISHIT

(4-0)
B

N : Nitrite scavenging ability

A : Absorbance of 1 mM NaNO, added sample after standing
for 1 hr

B : Absorbance of 1 mM NaNO,

C : Absorbance of control
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gy 23lo) & Belvs S 24T AT(Table 1),
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5(1996)0] Aleltje] B & Eo gt A4 chloroform
3} ethyl acetate E-3]of #H=3} G714 L XA PHQL o]
Qo= W2 &S0l eHrE] o] FAkSt o] wrkar gt
WTHE ATk St Kim SQO07E of7|ggolze] &
o 239 & ZduE 30| ethyl acetate 2], n-butanol
B3 water 3, n-hexane 3 £o|tt H115}¢ o,
® g Ane} AT Aol

Z ZTtH o]t g2 ethyl acetate>n-butanol>chloroform>

2012)

Table 1. Yield, total polyphenol and total flavonoid contents
of solvent extract from Rubus idaeus

Yield Total Total
(%, wiw of polyphenol flavonoid
100 g dry sample)  (mg/g)” (mg/g)”
n-Hexane - - -
Chloroform 1.53£0.05%  24.40+038"  14.59+0.30°
Ethyl acetate 2.21+0.12° 76.3242.53" 34.43+0.21°
n-Butanol 5.02+0.14° 52.3240.09° 26.04+0.89°
Water 11.29+0.21* 11.17+0.39° 10.62+1.60°

The values represent meantS.D. of triplicate independent experiments.
Y Values were meantS.D. analyzed using gallic acid as a standard.
? Values were meantS.D. analyzed using quercetin as a standard.
? Values with different superscripts in a column are significantly

different at p<0.05 by ANOVA with Duncan's multiple range test

(n=3).

F2E9

ot 2

o2t
gt

3} 4 777

p=)

water =0 2 Z+Z} 3443, 26.04, 14.59 & 10.62 mg/g2] TFS
UEt o] ethyl acetate FEEol|A 7P w3tom, & Z2 9
= @Y Aot dX5HHh Jeon 5(2012)2 | =&
E% &9 £EEE9 T SRS ST 2T, ethyl
acetate = &4 7P =L, water £ Eo|A 7HE =%
3l B3} =1, ethyl acetate +E2E0] & ZfH 0|
eFo] =4 vehd & dAFer X AaE UE it

b

Qe =X

31222 reductones7} A &d= $£AQA7} free radical Af
£ wajgto=n ARE T, et FUEe AEL A
29 3= W] net 2 wWate ez, BYwe 3 4
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Fig. 1. Reducing power of solvent extract from Rubus
idaeus. The values represent mean+S.D. of triplicate inde-
pendent experiments. Values with different superscripts in
a column on the same concentrations are significantly diffe-
rent at p<0.05 by ANOVA with Duncan's multiple range test.
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Fig. 2. DPPH radical scavenging activity of solvent
extract from Rubus idaeus. The values represent mean+
S.D. of triplicate independent experiments. Values with
different superscripts in a column on the same concen-
trations are significantly different at p<0.05 by ANOVA
with Duncan's multiple range test.
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orelA Sitk AvEy] 2229 SOD BAS ZYF AilFig
3), 1,000 ng/mL 2] FU3t H= oA 17.53, 20.54, 18.63, 13.72%
9 &S UEf o), AT RFEE AMESE L-ascorbic acid
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dinzoalkanc©. 2 AFHE|o] Biko| L} Thl So] AZy) 4%
de Fdshks A= dEA Utk o
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Fig. 3. Superoxide dismutase (SOD) activity of solvent
extract from Rubus idaeus. The values represent mean+S.D.

of triplicate independent experiments. Values with different
superscripts in a column on the same concentrations are
significantly different at p<0.05 by ANOVA with Duncan's
multiple range test.
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ZAH(Table 2), pH7E Z7hbel] wef obdatyd 2A4%0] 4 o) FEB(Kim T 1987), 27 F2HE(Kim 5 19870)9] of
e %S Uehith & QAW SIS pHSE SARRE pH  AAE 2AZGOlH pH SEHO] WS A pHt HeE
129} pH 3.0001 4 op&4E] 4-A 50| pH 6.0+ H|wsto] =9 OFAAE AA 50| Atk Bt X EHE FFS Yt
o} 3} 22 SuEE 2jo|S HPon, ethyl acetate 25

o] ofAAE AAFo] 7HE ¥9k 2™, n-butanol, chloroform, 6. & M EH
3L water FE= 02 UETh olH3 A= 23 A7 FEEE ol 83t AlFEdel dig g+ E8S
¢)(Park & Lim 2009)3} ™5 ¥}3)(Choi S 2006)2] £ o A B3 A3}, Table 304 Hi= A} ZHo| S, aureus, B. cereus

ethyl acetate, n-butanol, water <=0 2 oA AZAZLo] = 9} E. coli O157THIFo A= a5 Ao] Uel o L mono-
A vepd Aol $AlS19ITh R ASM0] 2EEN 52009,  aogenesol N T B0l gl Ao eyt =3, B

Table 2. Nitrite scavenging abilities of solvent extract from Robus idaeus

Nitrite scavenging ability (%)

Solvent

10 pg/mL 100 pg/mL 1,000 pg/mL

L-Ascorbic acid 30.24+0.98") 60.73+1.52° 86.7143.18%

Chloroform 11.231.18° 26.33+2.89° 65.5242.58°

pH 12 Ethyl acetate 25.48+2.01° 52.78+1.42° 85.50+1.18%
n-Butanol 23.01+4.91° 478443 .46° 74.18+2.88°

Water 10.43£2.51° 20.28+3.18° 35.4242.65°

L-Ascorbic acid 20.24+1.64° 40.43£1.57° 76.91£1.18°

Chloroform 10.54+0.09° 30.44:+2.80° 54.9742.50°

pH 3.0 Ethyl acetate 20.09+1.97* 42.11+1.41° 72.96+2.17*
n-Butanol 15.21+0.01° 35.73+3.44° 64.95+2.86"

Water 1.25+0.04¢ 8.84+3.15° 15.26+2.62

L-Ascorbic acid 25.344+0.58" 41.13+2.52° 52.11+1.14°

Chloroform 4.76+1.37° 22.61+8.57 34.37+2.79°

pH 6.0 Ethyl acetate 15.07+1.74° 39.04+1.44* 55.08+1.31*
n-Butanol 2.30+1.26° 10.5943.52° 17.64+3 20°

Water 0.73+0.18° 2.72+0.46" 11.00£0.14¢

The values represent mean+S.D. of triplicate independent experiments.
D Values with different superscripts in a column are significantly different at p<0.05 by ANOVA with Duncan's multiple range test (n=3).

Table 3. Antimicrobial activities of solvent extract from Robus idaeus

Diameter of inhibition zone (mm)”

S. aureus B. cereus L. monocytogenes E. coli O157:H7
Tetracycline(0.1 mg/mL) 31.50+2.12% 23.00+£0.43° 23.5040.62° 17.500.77°
Tetracycline(0.01 mg/mL) 20.50+0.71° 16.70£0.22° 10.50+£0.71° 2
Chloroform 5.00+0.71¢ 11.00£1.41° - -
Ethyl acetate 19.40:£1.00° 20.50+0.21° - 12.00+0.25
n-Butanol 10.00:£0.52° 12.50£0.76° - -
Water - 10.50+0.82° - -

The values represent meantS.D. of triplicate independent experiments.

Y Paper disc (8 mm) was included.

? No inhibition.

% Values with different superscripts in a column are significantly different at p<0.05 by ANOVA with Duncan's multiple range test (n=3).
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