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Abstract

The purpose of this study was to investigate the levels of antioxidant activities in some traditional and a few super food
mixed rice. Amongst nine chosen samples, traditional five grains were analyzed and results revealed highest content of
crude-protein (8.05+1.11%) and lowest crude-fat content (1.74+0.29%); however, the calories was found to be relatively
low (358.05+0.34 kcal) in the samples. Total polyphenols, flavonoids and tannins were extracted from nine samples with
80% methanol and biochemical activity was measured. The content of total polyphenols, flavonoids and total tannin was
206.5~452.0 ug/mL, 0.126~0.340 pg/mL, and 548.1~774.8 ng/mL, respectively. The traditional five grains showed the highest
values except for DPPH radical scavenging activity. DPPH radical scavenging activity was 5 to 40.3% higher in eight
samples than the traditional five grains sample. From these results, it is conjectured that a mixture of five grains, might
exhibit equal or considerably higher effect as healthy diet when compared to super food. The results from this study would
serve as basic data for the use of traditional mixed grains rice diet for good health.

Key words: mixed grains, total polyphenols, flavonoids, total tannins, antioxidant activities

N B WA, g A7) el hFE FRE TYE G

o1 4%l $71912 sl 2AloIcilng 5 2010, o5l

e A AT Wto] FHo2 AT AA Y T ofe 1A HZS TR olF A BRT U
5 3 okl AFE AUl TS AP WA 2 UL} AT BAEE 2+ ArkLim 5

2 Qe 23 BaslE TaYos OBEc o]k ¢ 2003; Chun 5 1999). HEH o2 AT o )l I Ao

ThSohn 5 2005). 19709 % FH7kx] FbAMoR F 18 Wel, 4 2 1% 27 9 F 59 48 FEo| W,
wie] B 5 AT At BAS POt 19768RE  BAdlE FRLER AARCKKim & Lee 2006, Hwang &
souje] BFOR & AAFo] ZrletHA AFAZO] 7b Jeong 2012). FrFoll= 431 ool Bagt ek, £
5P E9itkSon SM 2001). W& w3 Fwo] mek Al R AolHf7h Mo 2-3u) Sl B, JUTFHOE S5

SE wo), 73 Eul, wo)(108 Eu) BReiu], R4l w8 B ople) chere Ay Bho) e geEe o]
2 HE du|& FZ o] &35}X|THAnderson S 1978), ¥iu]|= (Lee 5 2010; Quershi 5 1980; Dykes & Rooney 2006) =2

=4 3Pgol A HIERE By, By, UrolobAl, ZES uIRa vlet Wi} @ A3t Wulsk AR G GAS Bk
Wi 7718 0 Aol SARE Be] gtk Mol A% FE 4ENZ ANE 92 4 Utk AN W) B
o TS Balo] FAFSL, HRRY Gyt oMol el AT FR HREY, 7154 2 WA 54 Sol WPse]

' Corresponding author: Moon Gu Cho, Dept. of Food & Biotechnology, Woosuk University, Wanju 55338, Korea. Tel: +82-63-
290-1434, Fax: +82-63-290-1434, E-mail: likemanl22@naver.com

- 635 -



636 AEA .

A o, o] 7|T &=} Q14 Wt RAME | o] Fof
A1 QL FAo|thHan 5 2012; Jang 5 2013).

oA o2 Aol digt 7IHETLEA =4t suF
E2 g SARFY 287 55 W, AEA
3o % 2 AHBAS AHF ez HstHA Azt
22§57t &5k Fastal ok EI Aoz 8Bl ¢
FAE FAFF vl 7MY AES STHE = o
(Ha & Goh 2003). wiebA] £ Ao o F=atal &
4R Y A5 2ot AU A5S ddez o
T2 24 229 Ao AE= AMSke 2 7
A ASHAZAE S 24t o] HEe R SHkE =Y
Ag71E deAd &HE 97 712A=E AlFstast
Blieg

VR T

1. A2

&2 Ao ARES ST Age F 970, AEA
Aol A 9] Eehnlgol o 7MY 2xXHEA 1| H 7Y
A ) AE St A o] A A AR 55 9 A
Eo 7 wsta Q& Win|, 8%, 163, 173, 203, 253(H)L
HEFAE 201494h S st ARE-sHTh

7H8A 12 Wjuj(=4h), BE(F4h), BETH(EFADHE 70%,
20%, 10% Bl &2, 7H44] 2= @n|(F4h), o4, 5
(=4, EFHFAD, Zr(FAHE A2 55%, 30%, 5%, 5%,
5% Hl&= 2427t TR Aollen, 552 Oh 5(2002)¢] A

Table 1. Mixing ratios of grains
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Sample

gram/100 g of grain

5 grains  glutinous rice (60), millet (12), black rice (8), red bean (8), hog millet (12)

8 grains brown rice (25), pearl barley (25), glutinous rice (25), black rice (13), millet (3), glutinous millet (3), hog millet (3), adlay (3)

brown rice (5), glutinous rice (5), waxy brown rice (1), waxy black rice (4), waxy barley (3), tetrastichum (15), pea (2), hog
16 grains millet (15), black eyed peas (4), pressed barley (1), naked barley (1), a whrat corn (25), waxy millet (17), red bean (2), brown

soybean (0.5), kidney bean (0.5)

germinated brown rice (2), waxy black rice (5), glutinous rice (5), brown rice (5), waxy brown rice (1), naked barley (10),
17 grains waxy barley (2), pressed barley (2), brown soy bean (1), cutted barley (2), a whrat corn (24), pea (4), tetrastichum (5), waxy
millet (15), waxy hog millet (15), glutinous millet (1), kidney bean (2)

germinated brown rice (3), brown rice (10), glutinous rice (15), germinated brown glutinous rice (3), black soybean (2), glutinous

20 grains
millet (2), green kernel black bean (3), red bean (2)

millet (2), waxy barley (5), white soybean (2), brown glutinous rice (5), naked barley (15), waxy black rice (5), black pigmented
rice (3), pressed barley (10), cutted barley (5), waxy millet (5), germinated waxy black rice (2), kidney bean (1), waxy hog

germinated brown rice (2), germinated brown glutinous rice (2), glutinous rice (10), brown glutinous rice (5), mung bean (1),
brown soybean (5), pea (5), waxy millet (10), glutinous millet (3), black pigmented rice (3), waxy black rice (5), naked barley
25 grains (10), waxy barley (5), pressed barley (3), cutted barley (2), green kernel black bean (0.5), black soybean (0.5), white soybean
(0.5), red bean (0.5), kidney bean (0.5), green soybean (0.5), a whrat corn (10), waxy hog millet (10), brown rice (5), germinated

waxy black rice (1)
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ol 1 mL2} 1 N Folin-Ciocalteu phenol reagent(Sigma-Aldrich,
St. Louis, USA) 0.5 mLE 7}ate] Al-o| A 6057+ 22|71

2 725 nmo| A SF=E &A3}% 2, tannic acid(Sigma-
Aldrich, St. Louis, USA)E E&E2 2 AREslo] AFAS &+
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6. ABTS radical &7 &M &3

ABTS radical 42 Re S(Re 5 1999)9] HH-& 0|83l
223}k 7.4 mM ABTS[2,2"-azino-bis-(3-ethylbenzo-thiazoline-
6-sulfonic acid)], (Sigma-Aldrich, St. Louis, USA)2] E=9] 2.6
mM potassium persulfate S E3}5}0] A-29] oFAof| A 2447
WA 3te] ABTS - & AT th, o] §AS 734 nmoj|A]
4= gl 1.57) E =% PBS buffer(pH 7.4)Z 3] 4314
51415k ABTS -~ 950 uLo]l #4412 50 uLE 7ksto] gfo]

Table 2. Proximate analysis of several mixed grains
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7. DPPH radical 27 &M =3

DPPH radical 4~7]%-2 Blois(Blois MS 1958)2] H}H{-2 o]
23Tk ZF A2 20 pLofl 0.2 mM DPPH(,1-diphenyl-2-
picrylhydrazyl, Sigma-Aldrich, UDA) &% 180 uLE 7}s}aL,
37Cof|A 3027t BHSAIA 517 nmofl A B =5 SRS
™, DPPH radical 24528 A8 7} A59 &34% zjo|&
MEge e

8. SHEA

HE A3-2 Means = SD.2 e, B4 4 2]+ SPSS
3 2 713(Statistical Package for the Social Science, Ver. 19.0)
2 0] 83} one-way ANOVA(one-way analysis of variance)S
AR FA1A 791442 p<0.05 >0l 4] Duncan’s multiple
range test® HE5tH T

TE

2} g

1. YHME N
AOAC(1995)9] ¥ e ue} =22 A 4EE47|(MB35,
OHAUS, switzerland), 3|8 550C ZFE73)&, 2oz
2 semi-micro Kjeldahl®, ZXW-2 ethyl etherE {1l 2 Soxhlet
W FE2E BAstgon, eedES 7o AlRoA ol&
A WL e o= kAT ST gig 4
HEJ R B o] ATk= Table 29} ZHo] 4B 11.60~15.32%, &
Thil 4.36~8.05%, RA| 1.74~5.48%, Z 3| 0.50~1.00%, Bk
3HE 73.97~77.78%, Zr= ] 348.52~372.68 kcal 2 B4 =9t}

Sample Moisture Crude ash Crude protein Crude fat Carbohydrates Calorie

(%) (%) (%) (%) (%) (keal/100 g)
HG-1 14.36+0.20° 1.00.00° 4.36+0.77° 5.48+0.41° 74.79+0.88% 365.95+3.29%
HG-2 15.32+0.27° 0.5+0.00° 6.07+0.44> 2.36+0.32° 75.74+0.47" 348.5242.45°
Rice 14.48+0.41¢ 0.5+0.00 4.79+0.24° 2.52+0.29° 77.70+£0.58° 353.48+1.92°
5 grains 11.60+0.31° 1.0£0.00° 8.05+1.11° 1.74+0.29° 77.75+1.64° 358.05+0.34°
8 grains 12.32+0.32% 0.8+0.24° 5.77+0.63° 3.32+0.37° 77.78+0.94° 364.12+2.80°
16 grains 12.56+0.08° 0.9+0.20™ 6.810.69% 4.40+0.28% 75.3240.64% 368.16£1.57F
17 grains 11.88+0.60™ 0.5£0.00° 6.96:0.69% 4.44+0.23% 76.21+0.38° 372.68+2.94¢
20 grains 12.60:£0.12° 1.0+0.00° 7.67+0.32% 4.76+0.34° 73.97+0.58" 369.40+1.90°
25 grains 12.56+0.29° 0.6+0.20° 7.77+0.60% 4.16+0.64° 74.90+1.24" 368.16+2.60°

Means with the different letters (*®) are significantly different at p<0.05 by Duncan’s multiple range test. HG-1,-2: home grains-1,-2
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Fig. 1. Total polyphenol contents of several mixed cereals.
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Means with the different letters (a-h) are significantly diffe-
rent at p<0.05 by Duncan’s multiple range test. CON:
gallic acid 100 pg/mL. HG-1,-2: home grains-1,-2
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Fig. 2. Total flavonoid contents of several mixed cereals.
Means with the different letters (a-c) are significantly diffe-
rent at p<0.05 by Duncan’s multiple range test. CON:
cartechin 10 pug/mL. HG-1,-2: home grains-1,-2
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Fig. 3. Total tannin contents of several mixed cereals.
Means with the different letters (a-g) are significantly diffe-
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rent at p<0.05 by Duncan’s multiple range test. CON:
tannin acid 500 pg/mL. HG-1,-2: home grains-1,-2
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Fig. 4. ABTS radical scavenging activity of several mixed
cereals. Means with the different letters (a-h) are signifi-
cantly different at p<0.05 by Duncan’s multiple range test.
C+: ascorbic acid 25 pg/mL. HG-1,-2: home grains-1,-2
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Fig. 5. DPPH radical scavenging activity of several mixed
cereals. Means with the different letters (a-f) are signifi-
cantly different at p<0.05 by Duncan’s multiple range test.
C+: ascorbic acid 10 pg/mL. HG-1,-2: home grains-1,-2
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