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A Study on Antioxidant Activity of Bread
with Waxy Black Rice Flour Added

Weon—Mo Kim', Yoon—Shin Lee”

Dept. of Culinary Art, Woosong Information College
“Dept. of Food Science, Suwon Women's College

Abstract

The antioxidant activities of the bread made from waxy black rice flounWBRF) and wheat flour were
investigated. The waxy black rice bread was manufactured with 10, 20, 30, or 40% waxy black rice
flour(w/w). As the additive amount of WBRF were increased, DPPH(1,1-diphenyl-2-picryl-hydrazyl) radical
scavenging activity and TEAC(trolox equivalent antioxidant capacity) were also increased. WBRF group
showed the higher activity than the control group in DPPH radical scavenging activity and TEAC. The group
with 10% WBRF added was not significantly different from the control group in metal chelating activity, but
over 20% of addition, it had the higher metal chelating activity than that of the control group.

Key words : waxy black rice, bread, DPPH, TEAC, metal chelating activity.
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{Table 1> Formmula for loaf breads prepared from wheat flours with different amount of waxy black rice flour

(unit : %)
ingrecients Growp” ol BL B2 B3 B4
Wheat flour 100 90 80 70 60
Black glutinous rice flour 0 10 20 30 40
Water 60 60 60 60 60
Yeast 4 4 4 4 4
Sugar 6 6 6 6 6
Salt 2 2 2 2 2
Butter 4 4 4 4 4
Skim powdered milk 3 3 3 3 3

1) Control: wheat flour 100%, B1~B4: wheat flour with 10, 20, 30, 40% waxy black rice flour.

(2) Alwrol x|z S
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{Table 3> DPPH radical scavenging effect of wheat
flour bread with different amount of waxy black rice
flour

Sample” DPPH***?
Control —8.52+3.43%%
B1 8.78+2.83°
B2 20.39+3.22°
B3 29.87+2.50"
B4 43.75+2.10°

1) Control: wheat flour 100%, B1~B4: wheat flour with
10, 20, 30, 40% waxy black rice flour.

2) Significance as determined by ANOVA test according
to age(***p<0.001).

3) MeantS.D.

4) Means with different letters within a column are signi-
ficantly different at «=0.05 level as determined by Dun-
can's multiple range test.

thZ79] DPPH radical 22AE4 32 —8.52
o™ whal ZE 1) 10% 7} A2 8.78, 20% 3
7= 20.39, 30% Z 71 29.87, 40% FH 7= 43.75
2 Z5m] Hrleo] S71EE vl Bl
=2 2A E48 YeRTh Chung & Lee(2003)
Su]9] putanol FEE<| tig DPPH radical
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{Table 2> Proximate composition of waxy black rice flour
Proximate composition(%o)
Sample - - -
Moisture Crude protein Crude fat Crude ash Crude fiber Carbohydrate
Waxy black 96 9.7 23 14 23 74.7

rice flour
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{Table 4> TEAC of bread prepared from wheat
flour with different amount of waxy black rice flour

{Table 5> Metal chelating effect of bread prepared
from wheat flour with different amount of waxy black
rice flour

Group” TEAC(mg)***? TEAC(%)***
Control 0 +0.02%% 1.13+0.6° Group” Metal chelating effect(%6)***?
B1 0.40+0.02 18.12+0.81%) Control 23.0845.257%
B2 0.56+0.13" 25.3425.34° B1 28.47+6.88"
B3 0.95+0.19° 40.61+8.06" B2 36.596.17°
B4 1.010.10° 43.01+4.26° B3 53.88+6.05"
B4 66.90+7.55°

1) Control: wheat flour 100%, B1~B4: wheat flour with
10, 20, 30, 40% waxy black rice flour.

2) Significance as determined by ANOVA test according
to age(***p<0.001).

3) MeanS.D.

4) Means with different letters within a column are signi-
ficantly different at «=0.05 level as determined by Dun-
can's multiple range test.

2505 H715 2uke] kst 91E trolox
9] <} vlws] B Axl= (Table 49 ZAth o

ZTrol| Hlsl ZEWE 10% 7 2we] A5
0.40mg, 20% Z7}= 0.58mg, 30% 7= 0.95mg,
40% H7F= 1.0lmgo2 tZ27l Hls] F213
°F & s veERlth

TEAC(trolox equivalent antioxidant capacity) =
4 e radicale) 24 Bl WF Faate
Bl Bol 8%+ WHolH(Lien EJ 1999),
o] WL Fikst Edol ol ABTS &3 =2
o] A== AL troloxe} vHlwske] 3
2belEel] st TEACES UE= Ao thBerg
VDR et al. 1999).

o] fr=

3) Metal Chelating &2}

Fe”* 7 H,0,2}2] fenton reaction©.2 #AE hy-
droxyl radical-> AFsltell #ofatA = w(Nam SH
et al. 2005), metal chelating &3] =742 A3}
7 291¢] 5= OH s FAdshk=d F+ o

&9 sk F&olel Fe, CuPE AASHE &

A& =A3= A o|tKFisher & Naughton 2005).
A5 0|E H71eE 2w o)k metal chelating &
= =43 Av}= (Table 559 2t}

Metal chelatingoll thah thz2+-2] k& 23.08%,

1) Control : wheat flour 100%, B1~B4 : wheat flour with
10, 20, 30, 40% waxy black rice flour.

2) Significance as determined by ANOVA test according
to age(***p<0.001).

3) MeantS.D.

4) Means with different letters within a column are signi-
ficantly different at «@=0.05 level as determined by
Duncan's multiple range test.

23] 10% H7} Awho] 28.47%, 20% H7}b 2w
o] 36.59%°]%13L, ZE 1] 30%2} 40% 7} 2w
o] Z}z} 53.88%, 66.90%= JERTE ZE1] 10%
A7y Aol B9 iz FrojHow o)t
LA gggkom, 20~40% H7b Awe] A, iz
T vls frejHo g =A yersth W] e}
A A FEE el kst A4S Hlagk
Nam et al.(2005)-2 Fe**-S- #| 7|5} metal chelat-

ing FHE LA A3, FA0IFEE] o]

2 d7e 3PS 10%, 20%, 30%, 40% 3
F¥ete] Az Aue] aste e Brks] s

o] DPPH radical 27 &4, TEAC, metal chelat-
ingS =73t vlustAth Aol ALEgk FA=5
ule] dut R FA

AR, 7 TS 96%, =
[e]

AL 9.7%, FAIM-E 2.3%, IS 1.4%,
ZAFE 2.3%, AL 74.7%0°)J k. DPPH radi-

cal 2ASA T} TEACE Z3 1|9 Hrleko] =7}
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