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Cooking Properties of Rice with Pigmented Rice Bran Extract

Joo-Hee Kim*, Seok—Hyun Nam**  Mi=Hyun Kim*, Jae—Keun Sohn*** and Mi=Young Kang*T

*Department of Food Science and Nutrition, Kyungpook National University, Daegu 702-701, Korea
**Department of Natural Science, Ajou University, Suwon 442-749, Korea
***Division of Plant Biosciences, Kyungpook National University, Daegu 702-701, Korea

ABSTRACT This study was perform to examine the feasi-
bility of cooking processing using the rice added the 70%
ethanol extract of pigmented rice bran layer. Four rice
samples, including normal rice, glutinous rice, pigmented-
normal rice, and pigmented-giutinous rice were compared
the properties of physico-chemical, texture, and sensory
evaluation. Pigmented rice varieties had a higher amylose
content, but shorter length in glucose chains than non-
pigmented rice varieties. The enthalpy for gelatinization
was found to increase in pigmented rice, which need more
energy for gelatinization of starch in cooking. The hydro-
lysis rate by glucoamylase in rice added pigmented bran
extract was higher than pigmented rice. Rice with pig-
mented bran extract had higher glutamine content, but lower
asparagine content and no difference in fatty acid com-
position, which affect palatability. Cooked rice added pig-
mented bran extract was less retrograded than pigmented
rice during the storage period. Moreover, cooked rice added
pigmented bran extract was more acceptable in sensory
evaluation. Based on the results, the use of rice added
pigmented bran extract instead of pigmented rice in grain
processed food have advantageous effects in palatability of
polished rice and phytochemicals of pigmented non-polished
rice. This study will help develop new health-promoting
rice products.

Keywords : pigmented rice bran extract, palatability, physico-
chemical properties, sensory evaluation
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ZAl0] o= tocopherol, tocotrienol, y-oryzanol
%9 3RASIdE(Muramoto & Kawamura, 1991; Park et
al., 2003; Serbinova & Packer, 1994; Okada & Yamaguchi,
1983)& H|E3s}o] phytic acid, X]o|4d-F, y-aminobutyric
ohFet ey &l FrEol e, ol A
Fio] w|ZAZ(E9 ol 3835 % Hu)of] &2
tHKim et al., 2004; Nam et al., 2006). I1#EZ
A Y] TRl E W7}t obd dn] FEjR FHketo]
AA oz HgFstojor & Aolch Iy St o] &
gret v 8 Al tidt 92159 YAE s 2d
ks 9% Bof dsiAE An 95 1FE BE AS
g Zlolth E3H A AAo] APEE Q= AR ONA =Y
A 2O M) F7HE fESPEA A A AAYE g
517] YaliA &Y LFEEr} o|Fo|Aof o= o] o
A7t ek
S, ]9 o] AN A FE ZAHA o] o] =
T E5Y FAnES gty EFE55 vlsiA o
o) gAkS) g4 o] 9-4=3}uj(Ramarathnam ef al., 1988), o]
o] /IR dAkst AR o2 A cyanidin 3-0-3-D-glucoside
9 peonidine 3-0-5-D-glucoside 5¢] E L& o] ItHChoi
et al., 1994; Tsuda et al. 1994). ¥ HF1AEL oju] thoF
o A FEE oH-E FEE(Kang ef al,, 1996; Nam
& Kang, 1997) ¥ M AH3I)(Choi et al., 1996)0| 4] =2 T
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B ZE-2 Asaoka 5(1984)9] WS T Y] A
(Yamanoto et al., 1973)0] e|sto] He|stdict. A2 50 mM
LiOH(Lithium hydroxide)oll ZIA|A|Z] &, isoamylalcohol,
acetone} ethylalcohol2 #&|3te] A 5o E4EE A
7Aste] ARBAAES Aot ol FTAAIA HAIACIH
RASEA ARARE AR

AEAEE 2N-NaOHo|| o3 d=zre] 33kA71 &, 1/9N
acetic acid®2 Z3A|ZHE A2 1 mg G 1% 1-10% KI 44
02 miE A7hsle] RANES A7) 3, BEFEA JalA
500 nmol|A 700 nm7}A] 9] FTAE 7S5+ HH(lkawa

L

[ —|
HiR HEo| |, M U

et al., 1983).

Hi® Mol 531 &

A zZpFAred 2k 7 (Differential Scanning Calorimetry, DSC
SP', England)S ©)g3l0} &2ulE el R Fo vl
o] 1:27} 5 ABE k7 WRalo] 2417 BEAY o
< 25C oAl 95C 7] 10C/ming] & £E2 7193t
ZAVstgtHKang et al., 1995). DSC thermogram 4Afof U
BftE SSAIRE(To), HIIE=(Ty), 2FERE

oo g HEF B9 61

S ZE2lo] Glucoamylasell o|gt 7+-ESHE Hw

A E 100 mgo] 0.4% acetic acid buffer(pH 4.8) 9 ml%}
1% enzyme solution(amyloglucosidase Sigma, St, Louis,
MO, USA) 35 units= H7F5t0] 37°Col A b A7 1WA 7
AR T EE =S SAF 5, 30, 60 ¥ 1801 7H4
o7 HhgH 100 pbE ] 1.9 ml FRSE H7lskL
100C oA 1087 F5A1A Theie] v-829 A% He
o] AE-S &3}AZiTh Total sugar -2 phenol-H.SO04 1
(Loyd & Whelan, 1969)2.2, 7tE-a]%|o] Gel=l= glucose
3o plucose-oxidase peroxidase WH(Kim et al., 1995)2
2 24alel H4RdEE AESHA
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Kjeldahl #ofl oJ8] &3ttt A& 0.5
g8 3 T KoS0.8F HxS04 10 méS H7hslol Faf 44|
of| 4] A8 EaiAl7l &, Kjeldahl nitrogen/protein analyzer
(Keeltecauto Sampler System 1035 Analyzer, Germany)&
ol g3t} 33| HHE ZAach FEfobliedl 42 AR
747+S 9448 ARA|A PITC(phenylisothiocyanate) &
=43} Ak o] 200 1b2] A solventZ =<1 th3 0.45

o A
ko)

um filter2 filtering3)] microcentrifuge AJ7l & ASHE
HPLC(Hewlett Packard 1100 Series, U.S.A)E ©]|-85}o]

=
B A AR g 33t ERERE  HE2Q2: 1,
V)& Z28u| 2 AHE31o] Folch 5(1957)¢) wiel| ofst
of ZZabgity. &% A2 Chung(1991)7} Nike -5(2004)
o] o) wal A 2ARS methyl esterd} $F & GC(Hewlett-
Packard 6890 series, U.S.A)& o]&3}o] EA3}4rt.
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Table 1. Todine index, pasting properties, and hydrolysis rate of rice added with 0.5% pigmented rice bran extracts.

Nw-¢" GW-e PNW PGW
Blue value (680 nm) 2.66+0.91"* 0.64+0.01°Y 2.31+0.92° 0.62+0.01°

Starch-1, nm 591.5220.2" 52456211°  558.0422.12°  521.5417°

complex Mo

Absorbance 3.54+0.7° 2.1240.52° 3.34+0.72° 2.1340.6"
T 60.1121.2 59.47+1.12 62.17+1.65 61.71£1.22
Pasting DSC T 69.42+1.52 70.85+1.34 71.53+1.63 71.11£1.27
properties chracteristics” T 75.26+1.12 77.69+1.38 75.41+1.41 76.67+1.38
AH (cal/g) 1.5840.4° 1.4640.2" 2.7740.33° 2.55+0.36°
Hydrolysis by hydrolysis rate 2 hr 91.041.19° 94,7242 38" 75.01+1.03 75.820.49"

glucoamylase (%)

UNW-¢ : Normal rice+0.5% pigmented rice bran extract, GW-e

: Glutinous rice+0.5% pigmented rice bran exiract

PNW : Pigmented-normal rice, PGW : Pigmented-glutinous rice

T, : onset temperature, T,
NS : not significant
“All values are mean+S.D.

: max. peak temperature, T :

completion temperature, AH : enthalpy

“Means with different superscript within the same row are significantly different at p<0.05
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Table 2. Protein content and amino acid composition of rice added with 0.5% pigmented rice bran extract.

Sample Protein Amino acid” (mol %)
1
) (%) Asp Glu Asn Ser Gln Gly His Arg Thr Ala Pro Trp Lys

NW-¢ 6.63+0.427 17512031 18.36:0.31° 13.44£0,11° 487002 3.78£0.01° 4.1820.02° 1.19£0.01* 3.85:0.02° 1.88+0.01° 7.96+0.03° 2.39+0.02" 14.36+0.11* 0.50+0.01
GW-¢  80+033b 17.46£0.24° 23.77£0.14° - 9.22+0,06" 4.80+0.04 5.4620.02° 3.27£0.02° 1380.01° 4.3320.03° 1.6820.01° 6.88+0.05" 2.49x0.02 11.44+0.08* 0.61+0.01°
PNW  8.6320.31" 21.28+0.23" 12.3740.33" 17.01x0.16° 3.64+0.03 3.60+0.02° 6.30£0.01° 2.72+0.01° 4.4340.03° 3.06+0.01° 10.18+0.04° 2.72+0.01 6.84=0.08° 0.18+0.01"

PGW  9.25:04° 17.94£0.23" 21.55+0.25" 15.72+0.18" 4.77+0.02 4.76:0.03" 3.96:0.01° 1.97£0.02° 4.11£0.01" 2.12£0.02° 7.29+0.03* 2.95:+0.01 7.54%0.05" 0.39£0.01°

UNW-e : Normal rice+0.5% pigmented rice bran extract, GW-¢ : Glutinous rice+0.5% pigmented rice bran extract
PNW : Pigmented-normal rice, PGW : Pigmented-glutinous rice

2 Abbreviations used : Asp, Aspartic acid; Glu, Glutamic acid; Asn, Asparagine; Ser, Serine; Gln, Glutamine; Gly,
Glycine; His, Histidine; Arg, Arginine; Thr, Threonine; Ala, Alanine; Pro, Proline; Trp, Tryptophan; Lys, Lysine.
YAll values are mean+S.D.

“Means with different superscript within the same column are significantly different at p<0.05

NS : not significant

Table 3. Fatty acid composition of rice added with 0.5% pigmented rice bran extracts.
(unit : %)

Fatty acid composition”
Cl4:0 Cl6:0 C18:0 "C20:0 Cl6:1 Ci18:1 C18:2 Cl18:3 C20:1
NW-¢e 0.34+0.017 21.42+0.12 1.99£0.03  044£0.01 35.69+043 38.76£0.55 0.11x0  1.03£0.01  0.23+0
GW-e 0.53+0.01 22.67+02  2.43+0.04 0.46+0.01 33.71+0.44 38.87+0.47 0.1140 0.96+0.01  0.25%0
PNW 0.32+0.01 16.9+0.02 1.65+0.03  0.71£0.01 37.75+£0.51 41.07£0.52  0.13+0  1.12+0.01  0.35+0
PGW 0.47£0.01  19.55+0.03 1.24+0.02  0.61+0.01 36.35+0.29 39.35+0.32  0.11+0  1.93+0.01  0.39+0

Sample"

"NW-¢ : Normal rice+0.5% pigmented rice bran extract, GW-e : Glutinous rice+0.5% pigmented rice bran extract
PNW : Pigmented-normal rice, PGW : Pigmented-glutinous rice
C14:0, myristic acid; C16 : 0, palmitic acid; C18: 0, stearic acid; C20 : 0, arachidic acid; C16: 1, palmitoleic acid; C18: 1,
oleic acid; C18:2, linoleic acid; C18: 3, linolenic acid; C20: 1, gadoleic acid
YAll values are meantS.D.

b MEA o8 Hole o 4 9tk Reddy $(1993)& opUR e 3
KA} U FEELS 05% WP WENW-o)0 4 @ol B3 g4 olBRHTL FHIA Fo| UH B4
(GW-¢), 127 Zol, Boj3u2 29 5 E3 9 @ 7Rk o, gojEos 5o
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Mol WE 3t X|E 2 daetich A% Hsks S0 0 228 Wk
FAE] 0 EEES HIe 0o Aol w2 walAE o] 44n] vro g Hrt wIXE A T HFL
£ Table 69 AAISIATE w3l B 25417 Aol w2 Uehfo] f4u n)} 2EES H7iste] ANk o H4m|

AR WS(Table 59) B-AFARIE ABoo] B 8 o] vg) bt W Aol & & Ak

(1) Normal ricet+0.5% (2) Glutinous rice+0.5%

pigmented rice bran extract  pigmented rice bran extract (3) Pigmented-normal rice (4) Pigmented-glutinous rice

Fig. 1. Cooked rice of four different rice samples.

Table 4. Textural properties of cooked rice added with 0.5% pigmented rice bran extracts.

Save Textural characteristics
Samplel) time
(hrs.) Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness
NWec 5 842.83+29.077° -188.04+7.15% 0.9440.04™%  0.39£0.02° 324.53+£19.67°  306.34+30.49°
30 1488.48+23.50°  -381.90+28.02° 0.97+0.02 0.2810.05  420.89+76.09"  409.81+82.65°
GWee 5 660.92+34.83"  -376.43+7.89° 0.92=0.04 0.56+0.15° 375.59+117.71™  348.80:+126.66"
30 1144.46+28.19°  -612.59+68.61° 0.97+0.02 0.53+0.03° 605.63+28.42"  586.21+22.12°
PNW 5 1070.89+58.43°  -145.06+5.18° 0.84+0.03 0.25+0.04"  271.20+41.73°  227.82+31.12°
30 1979.58+137.86° -406.40+22.38° 0.86+0.15 0.25£0.02°  486.43£70.62°  415.65+85.98"
PGW 5 843.24+25.13°  -315.53+7.19° 0.91+0.06 0.34+0.01°  289.58+5.56" 364.67421.07°
30 1533.01430.31%° -535.58+17.00° 0.89+0.08 0.23+0.01° 346.27£13.48®  307.92+37.73%

YNW-¢ : Normal rice+0.5% pigmented rice bran extract, GW-¢ : Glutinous ricet0.5% pigmented rice bran extract
PNW : Pigmented-normal rice, PGW : Pigmented-glutinous rice

YAll values are mean+S.D.

Means with different superscript within the same column are significantly different at p<0.05

“NS : not significant

Table 5. Hardness and retrogradation of cooked rice added with 0.5% pigmented rice bran extracts.

Sample" Hardness Degree of retrogradation
5 hr. (A) 30 hr. (B) B-A (B-A)/A
NW-¢ 842.8425.17" 1488.48+25.4°" 645.7+15.2° 0.77+0.01°
GW-e 660.9+18.8" 1144.46+20.9° 483.5+14.1° 0.73+0.01°
PNW 1070.9426.2° 1979.56+23.9° 908.7+15.8° 0.85+0.02°
PGW 843.3+22.1° 1533.01422.4° 689.8+16.2° 0.8240.02°

YNW-¢ : Normal rice+0.5% pigmented rice bran extract, GW-e : Glutinous ricet0.5% pigmented rice bran extract
PNW : Pigmented-normal rice, PGW : Pigmented-glutinous rice

DAll values are mean+S.D.

Means with different superscript within the same column are significantly different at p<0.05
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Table 6. Color difference of cooked rice added with 0.5% pigmented rice bran extracts.

Hunter’s color value

1
Sa@ple ) L ) | "
NW-e 31.68+0.797" 14.5740.17 6.00£0.11°
GW-e 29.70+3.28° 12.24x1.61° 6.11¢1.14°
PNW 12.85+1.04° 4.95+£0.32° 2.40+0.26°
PGW 15.00+1.05° 4.81+0.11° 2.8440.22°

UNW-e

: Normal rice+0.5% pigmented rice bran extract, GW-e

. Glutinous rice+0.5% pigmented rice bran extract

PNW : Pigmented-normal rice, PGW : Pigmented-glutinous rice

JAlLl values are mean=S.D.

"Means with different superscript within the same column are significantly different at p<0.05

Table 7. Sensory evaluation of cooked rice added with 0.5% pigmented rice bran extracts.

Sensory Characteristics

Samplel) . : ) _ . .

’ , Color Flavor - Taste ' Toughness Overall preference
NW-¢ 4.37+1.94™* 3.71£1.71% 4.76+1.41° 7.7840.57° 425+1.17°
GW-¢ 5.71+1.31° 4.52+1.15° 5.62+0.95 8.11+1.21° 5.63+1.19°
PNW 9.0740.62° 7.8240.94° 8.26+0.64° 1.6240.81° 2.13+1.25%
PGW 8.77+0.67° 7.63+1.46° 7.97+0.96" 2.55+1.25" 3.431.25%

UNW-e : Normal rice+0.5% pigmented rice bran extract, GW-e : Glutiﬁous rice+0.5% pigmented rice bran extract

PNW : Pigmented-normal rice, PGW : Pigmented-glutinous tice

YAll values are mean=S.D.

Means with different superscript within the same column are significantly different at p<0.05
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