ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
e . o mEEAENY gL
httg) }/dx doi. org/%O 118)02/k|fp 2014.21.3.404 The Korean Society of Food Preservation

Antioxidant activity of extracts from soybean and small black bean

Ju-Yeon Hongl, Seung-Ryeul Shinl, Hyun-Joo Kongl, Eun-Mi Choi2,
Sang-Chul Woo3 Myoung-Hee Lee4 Kyung-Mi Yangl*
'Faculty of Herbal Food Cuisine and Nutrition, Dacgu Haany University, Gyeongsan 712-715, Korea
* Department of Food Science and Nutrition, Graduate School, Kyungpook National University, Daegu 702-701, Korea

Department of fire safety management, Daegu health college, Daegu 702-722, Korea
*Department of beauty care, Songho college, Hoengseong 225-704, Korea

Abstract

This study was carries out to analyzed the antioxidant activities of extracts extrated from soybean and small black
bean for the development of functional materials. Yields of hot-water and ethanol extracts were higher in the soybean
than small black bea, and yields of hot-water extracts were higher than ethanol extracts. Total phenol contents
were 26.22 mg/g in the ethanol extracts from small black bean, and were higher than those in the soybean extracts.
Total flavonoid contents were 30.52 mg/g of hot-water extracts from small black bean. The EDA values were
increased by the increase of extract concentrations and were high in the hot-water and ethanol extracts from bean
and small black bean The EDA values was high in the extracts of small black bean from low concentrations.
The SOD-like activity of hot-water and ethanol extracts from small black bean was higher than those of soybean
extracts. The SOD-like activity was 73% 62% of the hot-water and ethanol extracts from small black bean in
10 ml/mL extract concentration, respectably. The nitrite scavenging ability was high extracts from soybean was
47.60% in pH 1.2, Those of hot-water extracts were higher than in ethanol extracts in 10 ml/mL extract concentration.
The xanthine oxidase inhibitory activities were increased by the increase of extract concentrations and were high
in ethanol extracts from small black bean of low concentration. The xanthine oxidase inhibitory activities was hot-water
extracts from soybean were higher than 5 ml/mL extract concentration than those of other extracts. The inhibitory
activities of tyrosinase were increased by increase of extract concentrations and were high each other 42.05%,
45.67% of hot-water and ethanol extracts from small black bean in 10 ml/mL extract concentration. Reducing power
was increased by increase of extract concentrations in extracts of small black bean, and were high more than double
in hot-water and ethanol from small black bean than extracts of soybean.
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Table 1. Extract yield, polyphenol and flavonoid contents of
extracts from soybean and small black bean

Samplesl) Hot-water extracts Ethanol extracts
. SE 28.07+0.00™ 1691:0.00"
Extract Yield (%) ) .
SBE 18.07£0.00 11.76£0.00
Petyenel. gl SE 21.56+0.92° 22.89+0.25°

0. enol (m
o . SBE 23.01£0.36" 26.22+1.02°
_ SE 2095225 470030°
Flavonoid (mg/g)

SBE 30.52+0.76" 8.79+0.51"

"The experimental samples are as follows SE : Soybean extract, SBE : Small black
bean extract.

All value are expressed as MeantSD of triplicate determinations.

Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.
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Table 2. Electron donating ability of hot-water and ethanol
extracts from soybean and small black bean (%)

Concentration of extracts (mg/mL)
0625 125 25 5 10
SWE  1999:066™" 21.51:045" 2651:036" 4025:1.50 57.70£2.71"
SBWE 19.68:095™ 24.59+037" 3307:048" 51.99:093" 73.05:0.80"
SEE  1838:238° 2133+072" 3423t131% 53.10:0.07" 77.82£0.78"
SBEE  19.50+1.34™ 29.09+0.60' 46.14+0.70° 55.60+120° 69.03+0.87°
AsA? 7421178 74.56+0.90™ 74.43021™ 75.95+0.61™ 76.530.93"

Samplesl)

"The experimental samples are as follows SWE : Soybean hot-water extract, SBWE
: Small black bean hot-water extract, SEE : Soybean ethanol extract, SBEE : Small
black bean ethanol extract.

AsA : ascorbic acid.
IAll value are expressed as Mean+SD of triplicate determinations.

“Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.
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Table 3. SOD like activity of hot-water and ethanol extracts from

soybean and small black bean (%)
N Concentration of extracts (mg/mL)

Samples

0.625 1.25 25 5 10
SWE 416074 4133:020"™ 4157:091"" 42394184 54.17:0.53
SBWE  3866:060" 3861:033" 44.19:078" 5896:7.36' 73.01:1.52'
SEE  39.44+061™ 4060+1.18"™ 4157:130"™ 42.30+0.60"™ 48.26+1.13"
SBEE  4181:0.15"™ 44.09+020" 4608:047" 5194+125% 62.76+1.48°
AsA? 48160657 49.66:027" 55.77:020°  69.19:0.79" 73.40:0.34"
Y Abbreviation same as in the Table 2.

AsA : ascorbic acid.

All value are expressed as MeantSD of triplicate determinations.

Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.
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Table 4. Nitrite scavenging ability of hot-water and ethanol
extracts from soybean and small black bean in pH 1.2 (%)

Concentration of extracts (mg/mL)
0.625 125 25 5 10
SWE  1242:08™™ 16.28+1.16" 23.78+0.61" 4030092° 4760127
SBWE  10.17:028™ 1091:042" 1431:023™ 21.89+2.78" 2501099
SEE  1050:028™ 11.28+088" 13.65:029" 1997:2.00 21204281’
SBEE  824%050° 10.95:087" 13.65:096" 17.59087" 21.57:0.96"
AsA?  2669:096° 29.03:048" 35794146 44.94£050° 56.09:0.77"

Samplesl)

1)Abbreviation same as in the Table 2.

AsA : ascorbic acid.

3)All value are expressed as MeantSD of triplicate determinations.

“Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.

ot FmolF dlghe FE2 pH 12004 oAt
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AS #g 5 ATk

Table 5. Inhibition effects on xanthine oxidase of hot-water and
ethanol extracts from soybean and small black bean (%)
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28). °oldl UlF<}t FHAwold EF 2
xanthine oxidase #3] &4 o] =A YERY free radical A4
S gAlEte diks)l 7wl 4% a9E HE Ae=

AzkeT,

Tyrosinase X{3 &1}

Tyrosinase:= polyphenol oxidase®] YFO.Z Cu™'S T
3l 84 Z A melanocyte®l| 4] melanin A AE AFA St
F.4:0]TH29). Melanin A4 2 21E<] ZAW3LE £314]7]
A9 tyrosinasedl] tH U7} FseolF E5 9 olgt
FEE] A 84 AFE Table 67 2AUTh tF}
FHArolw 4 7229 $E7F S7FESF tyrosinase©]
gk A do] Fobil oM (p<0.05), 0.625 mgmLe] &%
oA tF9} FHwold EF FEE°] 22.09%, 21.79%2]
A4S Btk 125 mgmL FENME T} Fiwo
F FEE0lM 2324%, 2439% 2] A B4 Kol FHipol
T I FEEY Asar) oi =4 e, 10
mg/mLe] FEANNE 72} FFolF FEEC] 35.55%,
£205%% Feold FEENAM =2 ANEHE B 1.25
mg/mL F% o FoME FEEY xS wet
FArolF E5 FEENM HE tyrosinase A EIE H )

N oo r

Table 6. Inhibition effects on tyrosinase of hot-water and ethanol

Samples”

Concentration of extracts (mg/mL) extracts from soybean and small black bean (%)
0.625 1.25 25 5 10 Samnes” Concentration of extracts (mg/mL)
amples
SWE  17614113™ 2248+169" 42.14+048" 47.01035" 58.63035° 0.625 125 25 5 10

SBWE  29.15:035" 32.14:048' 3376:048" 3726:035 4821023
SEE  11.88:156° 1684035 35.04:035° 39.83:153' 46.84:1.32
SBEE  3145%053' 37.01:048 42.910.74" 4530+0.13* 50.09:0.48°
AsA? 3205040 4205:023" 5376:0.58" 6530:0.13 67.780.26"

?Abbreviation same as in the Table 2.
YAsA : ascorbic acid.

JAll value are expressed as MeantSD of triplicate determinations.

“Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.

w

7o} FeolF ollehE F5E2] xanthine oxidase 43l
&4 die 5 FEE 299 2ol vx7F S
me} 7o} FHEolF oES FEE9] xanthine oxidase
Asl AL 71 B thp<0.05). e FEE 0625
mg/mLe] FEAAN= T} FHwolFd FEE°] 44
11.88%, 31.45%°] A& BAoH, 273 ascorbic
acid7} 32.05%2] AHEAHS B tlF Ko} FeolF gk
& FEEAA =2 A EaHE BATE 10 mgmL )<
FroAe FwolF dEE FEFEAA 50% ©)de]
xanthine oxidase A3j&3S H T

Xanthine oxidase #]3]&A]- free radical A4S A5}

SWE  2006120™ 2324059" 24.16:0.52" 33.720.89" 35.55+1.48"
SBWE  21.79:0.62 24.39+159" 33.03:164' 3586+1.65" 42050.52
SEE  2080:047 2393:1.65" 37.00:233" 3922208 45111257
SBEE  2401:593" 26214227° 37.672.05" 41.63:1.90% 4567+2.05°
AsA?  7301£255¢ 7584172 78.5942.64™ 8188+0.41" 88.76:036"

"Abbreviation same as in the Table 2.

AsA : ascorbic acid.

Al value are expressed as MeantSD of triplicate determinations.

“Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.

72} FieolF e FEEY tyrosinase A3l 43
A7 YTt Fwold FEEY wRF SUESTE
tyrosinase A3l EA4-2> F7F3I3 .M (p<0.05), thA| 2 o=
G5 FEE9] 29} vSEHA FeolE olere: FEE0|
A ta = A B dEe FEE 0625
mg/mLE =X T2} FHwolF FEE°] 217} 20.80%,
24.01% AHSAS BYaL, 10 mgmLe] FEol| e zHzt
45.11%, 45.67% = FeolF FZENA] tyrosinase A 3lE
ol ThA ERoH & Aol fle Ao=E Yehdt o729
FArolF AeEe FE2E BF Ao 548 oz
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Table 7. Reducing power of hot-water and ethanol extracts from
soybean and small black bean (Absorbance of 700nm)

Concentration of extracts (mg/mL)
0.625 1.25 25 5 10
SWE  003:000™  005:000° 008:0.00° 0.13+000" 0.22+0.00°
SBWE  005:0.00 0.090.00" 0.15£0.00° 028+0.00° 046+0.00
SEE 0.04+0.00"  0.07:0.00"  0.1320.00° 0240.00° 044+0.01°
SBEE  007+0.00° 0.13000" 0240.00° 035:0.10" 0.71£0.02°
BHT” 0432005 056:000° 093:0.11° 1.16:0.04' 1412005

Samplesn

 Abbreviation same as in the Table 2.

PBHT : butylated hydroxy toluene.

)All value are expressed as MeantSD of triplicate determinations.

Different superscripts within the column are significantly different at p<0.05 by
Duncan‘s multiple range test.
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o] =& 20119E G uSA)Eh)e Ades
gadrAee] A9S wol FHE JE2ATAR
(2012-220-068)°1 °J 3+ Axte] dF-olm oo TAR=HYT

S F FEEAA Ekon, ¢ FEE0] 9
SERT £80] Bth & ZEvE d=ke Hw
o] F o|8hE& FEElA 2622 mg/gl 2 71 =941, F
ZetH o= g Fwold 5 FEECA 305
mg/gl 2 7MY E=UTE AAF AT T FEolF @
T 2 oee FEENA st STl el AREed T
2 et o, Bre Froa A H o' FHrolF F
=59 AzLFodso] EUth SOD FAIEA S-S 9k
FwolF G ¢ olghe FEENA Tt S ujet
SOD A2 S7Feta e, diAld o g Fwols &
F 2 ek FEE0A w43, 10mgmL FE=A Fie
olF 9 4 e FEEL 17 73%, 62%°]32] SOD
FAIEASS BT pH 120049 o}k 2A%L o
T 49 FEE 10 mgmL F5200A 47.60%] A5
H 9t} Xanthine oxidase A3 L 2t FEE9 F&7
74wt FUkslRon, e sRA e FwolF
Nete FEEA Aol =3k, Smg/mL o]
FTEAME dF 94 FEEAAM Aol =itk
Tyrosinase A3|&A3- thF F Fwold FE2EY s&7F
71l wet w2 A3edS B, 10 mgmL =l
A FEolF EF ¢ dee FEEL2 77 42.05%, 45.67%
o= & FEZE vlsl] Aol =uth g F
=9 T2Vt 371 wEt tiF FEERY FwolF
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