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Abstract

This study evaluated the physicochemical properties of brown rice (BR) and germinated brown rice (GBR)
in Korea. The protein content of BR was significantly higher than that of GBR. The amylose content of BR
and GBR ranged from 17.42 to 18.48% and from 17.50 to 19.69%, respectively. The GBR contained higher vy-
aminobutyric acid (GABA) content than that of BR. In an RVA examination, pasting temperatures of BR and
GBR were 67.97~68.03°C. Texture analysis test showed that GBR Yeonghojinmi had the lowest hardness and
highest stickiness. In conclusion, this study showed that compared to BR, GBR has a much softer texture, im-

proved eating quality and increased GABA content.
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stk &, 0.1 g9 E71Fo) 1 mL eL3% 9 mL 1
N NaOHE 7}t § &35z 1083 3/ 5
SHFE 100 mLS YT 25 5 mLell 1 mL acetic acid,
2 mL 2% I-Kl(Iodine solution)& 7}3+ & EH5E o] 43}
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2 o743t A8 200 pL9} lithium citrate loading buffer
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Age oldzdAE FHEES EA57] 913 HPAEC-
2hotg =AL PAD W2 2 Suzuki 5(14)2] Wl 23] #3519
dolg-2 A dr|E FHED YA F29Z 1008 ZAE A& o3 ZvE I (DX-500, Dionex, Sun-

2AFskaL g7 R #nrl B2 A2 30°C AR 1R nyvale, CA, USA)E ©]&3ttt. 4 288 Zle

=8 55 Hrbslar 30°Ce] &2 7)o A 12~18A1F A= H Carbopac PA-1(250x4 mm ILD.)o|e ™ £uj= 150 mM

23t 05~2.0 mm ZAE9 #o] L u7tx] ol ] NaOH$¢} 500 mM CH3;COONaZ £33k 150 mM NaOHZ
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Eo)3 HrAl O 2 Z=al3lYdrl RE B0 33] ulE
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Aol 33 E EAL AEH == A (Rapid Visco Ana-
QoM B 24 lyzer, model RVA-3D, Newport Scientific, Warriewood,
ol ke Micro Kjeldahl 243 2y S o] &3t Australia) & ©]&3te =43} =, v A]EE 60 mesh

Z, A8 05 g& BE3] A% §F Kjeldahl &34 ¥ opFoz Eg F 3 g8 Sl AL &7 FH3h

A3 34F 20 mL, EaflEujA] 1 g& ¥S & Foss digester I 25 mLe] SR/l EAAIA 50°Col A 187F A1

Table 1. Gradient elution program for analysis of chain-length distribution (%)

Time (min) 0 6 17 34 53 113 213 223
150 mM NaOH 70 60 50 40 35 30 10 0
150 mM NaOH-500 mM NaOAc 30 40 50 60 65 70 90 100




< 50°Cell A 95°C7HA] 478 Ftoll FEA171aL 95°Coll A
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WAt} 2ol f-(dietary fiber)E 2% 5318 F 217
A B Ee 23E57t B ©esE(1)EA 1§
2 Jal An 7t 991% 2N 71 BL FFE0E
T4 ztolE et o dv] G507} 6.67%Z A
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A7l B7E ARk R Mol R FEFe] FUlstd i dn
Zzd) oe} xto)7t APtk st 2™, Ohtsubo 5(20)
< AA87ke] @ E 30°C, 72417 A & dkoba|R] o}
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Table 2. Physicochemical properties of brown rice and germinated brown rice

Physicochemical properties (%)

Varieties Germination percentage Protein Dietary fiber Amylose

Cheonehes finmi BR" 96.00+1.41*Y 9.48+0.13* 7.0920.84% 18.37+0.13"
ghea J GBR? 100.0040.00° 6.45+0.07" 9.91+0.34 19.69+0.53¢
Yeoneho jinmi BR 99.50+0.71° 7.39+0.03° 6.67+0.62° 17.42+0.51
gho GBR 99.5040.71° 6.34+0.09 7.72+0.25™ 17.50+0.77"
Hesormi BR 99.50+0.71° 8.55+0.08" 7.8240.48" 18.22+0.63™™
GBR 99.0040.00" 6.26--0.04 7.15+0.54" 18.1940.74™

5 . BR 99.50+0.71¢ 8.2240.04° 6.90+0.76° 18.48+0.26™
cgyenmi GBR 97.50+£0.71% 6.80-0.03° 8.67+0.18° 19.18+0.30°

YBR: brown rice. “GBR: germinated brown rice.

IDifferent letters in the same row indicate significant difference by ANOVA and Duncan’s test (p<0.05).
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Table 3. Pasting characteristics of brown rice and germinated brown rice

Varieties Pasting temp Peak viscosity Trough viscosity Breakdown” Final viscosity — Setback”
aneties °C) (RVU?) (RVU) (RVU) (RVU) (RVU)
Cheoneheaiinmi  BR., 6800+£0.05™7  1556+0.83° 71.00+£2.72° 8359+2.95  14471+313"  -9.88+3.36"
ConghaeanmI - opR?  68.0240.03° 24.30+2.03" 3.28+0.67" 21.034£2.06°  14.84+0.23" -10.64+0.21"
YVeongho finmi BR 67.97+0.03° 163.64+1.51" 104.92+5.96° 623842419 183224638  15.80+3.01°
eongho jimt—— cpp 67.97+0.08" 9.45+0.71% -0.46+0.18" 9364024  5794041°  -2.9240.60
o ) BR 68.0240.06° 141.25+1.76 73.7940.06° 66.03+£1.19°  155.0044.99°  11.7940.65"
eaormi GBR 68.034£0.08" 24.25+0.47" 3.05+0.65° 20.4240.74° 18754075  -5.13+0.06"
S o BR 67.98+0.03° 204.9241.31% 102.2242.38° 102.69+1.33%  196.30+£2.86°  -9.5040.24%
egye jinmi GBR 67.98+0.08" 54.72+2.77° 15.63+0.42" 38.3141.37°  54.67+047° 1.50+0.47¢
YBR: brown rice. ?GBR: germinated brown rice. )
YRVU: rapid visco units. YPeak viscosity minus trough viscosity. “Final viscosity minus peak viscosity.
?)Each value is meansstandard deviation.
"Different letters in the same row indicate significant difference by ANOVA and Duncan’s test (p<0.05).
wrol&@m| 7} Zh2} 17.42~18.48% 9} 17.50~19.69% = A &) 4H A Qo™ amylose FFAE o ABTAS JEI)
o Hl3te] woldn 9 opd 22 o] i =A YEGA A el EEY FF5E04 amylose 0] dujo| B
v 2 zlol= HolX &g I FFEL 1FF A 71F sto] woldn| 7k A Yo At o= dnrF i
FE A ol 2 A FhFo] ES4E o] Koy AR, olgdmlo vty R & F=XE YA FEFH=
AT, A Fel So] AstEY BAHE G| & (final viscosity)= 7F€0o] X =1 23]= FHFoz A
=& Folx|HA O}“‘EZL%M A= 77 AA A% = BAEC] oA AAFF ez FETt SR e &
o] 9§ =7} FUtske T 29 AA AL FHRE 5o AZA B AFoAe durt) doldu]d fFoxoz
WA A == ole ZHHM , SEeE, 4%, 247 Tl e X5 Yepddo 2% weldn Ja st 579
ol JFS WA DH(22-24). RVUEAN 7}F v& g& Jelfilen dn] AARn =
I 19630 RVUZA folAog & & Jepdoh HEH
RVAO o8t S35 E 4 0| y . » - =
sy = o =9} HuHxe] 2o]Ql WY = (setback)= AAI X1 S
3L & =Rl =13 o Z 3 ‘_—.
S e P e Asishas Wsl goaele] Waje) 52 A Yok
T 0O
oj7 EZXEL 7194 AR YA} 55} (gelatinization)H = O] %%—’F% - HH]-EE]—‘: A L]—E}LH“ s
g dadt 252 53LE = 679763 X 2
| RAT B SRER OO WO R BN 24 4 9340t 1550 RVUR Mad 5 5490
[} o] = = 2 AA X% ==35l1 H
[PEmen v daa me e et ﬁih B ge gael malel wa0y S5} o we oz 47
7 SEA T oA = z}o]E = AR - _ -
¢SV ARl 2 MO A S5 ASE AR ag aem e agel A @) sl dobd
o Kim SEE T8 WA SANEE TBIC no) s} o4om whe Aole Ared, dusoz
Song 5(26)& wl=AF =98] T3NAEE 70.5°CE

;0}04 AT AiEo] tga v AnE B
(peak viscosity)w= @wlo] B]3}e] Woldu|o|r &
et len woldn g3 w7} 945 RVUZ
ooz 7pF UA veton @n] AAXYE 204.92
RVUZE #9432 714 52 53& Ytk AAAE
(trough viscosity)= roldwu]| 7} dujo] H|Ste] v =3
2 Yyehdigen #n 95 u et #n A R0} zhzt
104.92 RVUS} 10222 RVUZA Tt AR E9 vl&te] £9
Aoz 7HF #& s eIt AAA TS} HuH =
2}o]Ql 78 = (breakdown)E ZAFE 017 A|721 & w]oj
Hjste] Woldn oA we X5 YER Y on dr] Al
21\ 7F 10269 RVUZ 9] A1 zpe] 7} #kar woldn] o
SAUE 936 RVURA folg ez 714 %—‘L 25 e
ol & P°ﬂ Z}017} WERS T Olfﬂ?‘a |

o 4
B N
o fu H1

=0 71O

58 54 24 2% ARAE 2 JPET} En NS
7} Som An)yl dEaAl B B Apelae An A
Avlsh Al G e FFE) lshel 407k g5
@ Ao ARAT, AAoE FEY HYlNL Bojuy
AAH dBHOZ RVU ghol HolAe @go] tehgon
ol wolsl #42 Fe] ARe] 727 wols} 55
=23 wlol7h e} Atjd ez s EES} Wl Aow

OH=HEl Sete 0|

Rt o g ol 2Rl o vl Foll M @i (short
chain)vl&o] i1 Fifnl&o] B2 FFo] wote] ¢3¢
545 Yeidle 3o E 4R Aok ¥ FFE 53154
zto] T o|88t A wiste] 4Es F= dUds 2] A
oldZH Y FREE ZALSH AFE Table 49 e AT
%3 = (degree of polymerization, DP) 6~12¢9] d|33l= &
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Table 4. Amylopectin chain length distributions of brown rice and germinated brown rice
Varieties DPY 6~12 (%) DP 13~24 (%) DP 25~36 (%) DP 37~60 (%)
Cheoneheainmi BR-. 32.63+0.16" 52.71+0.33° 10.7240.27° 3.95+0.10°
congheajmt GBR? 32.8340.21™ 53.42+0.13° 10.28+0.04° 3.4940.10™
Veonzho fumi BR 32.96+0.23" 49.90+0.29° 12.56+0.21¢ 459+0.18¢
eongho I GBR 33.75+0.19° 51.9140.12" 10.76+0.10 3.58+0.04
Heaormi BR 33.15+0.13° 51.94+0.04 11.11+0.06° 3.83+0.07°
GBR 33.97+0.26° 52.4040.06° 10.3140.11° 3.32+0.11°
Seve inmi BR 31.67+0.17° 52.6940.30° 11.09+0.18° 45540.14°
gyeJ GBR 32.9540.20" 52.95+0.13¢ 10.63+0.15" 3.46+0.10™
YBR: brown rice. ?GBR: germinated brown rice. IDP: degree of polymerization.
i“Each value is meansstandard deviation.
“Different letters in the same row indicate significant difference by ANOVA and Duncan’s test (p<0.05).
A A Loldn sjezr e} Holdn] JFeHn| 7}t fe Aot ZAE AR FFEL vl Hlsle] TolHm| oA
SHA 1 vl &0 =% o B &0] 9gHo 2 & GABA ¢#FS Yehhloy F5E oty

v #@u AAXE = 1
Uelgtth Wi S8 13~240] dgete T v
ol & n] a7t 5342%EA FolF o2 A =4 U
Byttt T3E 25~369 7 ol EHE A& du] JEX
vl X 1256% 24 FoH o2 71t A vEgen ot
Av) Al xiv| e} wdotdn] 2w X ZZ} 1
1031%2 A FojHez e s et 3= 37
o] 24 v dAr] v et Fu| A K H ol A
27}y 459%} 4565% 2 A o)A o g TPt & 3hs UERY
At} Han¥ Hamaker(28)d] w2 2 AR 53 34 =
Wa&H AR 7}351H = (breakdown)= ofE 23 €l o] #
> FRIgE A ABTAE A U AERERE
5o AABAE 7HTAL RAustPA T B AT A
q U2 o] thajj el A

I‘l

e o 244 v go] e B o
@ AAHESE W ARIAS YA St

GABA &tk H#0|
v—-Aminobutyric acid(GABA)= H] &l
2o 2 HoM AAAGELRE A I
—‘—]__‘:_ Eo}— 7}1} = ?ﬂ-ak _2_7]_# _‘l;l_o]—“—:‘—
ALE A3 o] A
drlo] GABA &

A A4 obe)
" #n)7} o}
24 olo] t&
M @ns} o}
2743 A9E Fig. 13 2o vhehy

180.0 EBR OGBR
160.0
1400
120.0
100.0
80.0
60.0

40.0

GABA content (ug/g sample)

20.0

0.0

Cheongheajinmi Yeonghojinmi Heaormi Segyejinmi

Fig. 1. GABA content of brown rice and germinated brown
rice.
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e du] AHs|Rn], Woldn J35 2w o] GABA o]
72y 71 A vEeRgon woldn|r) dujof nlste] GABA
sHepo] 2.02~6.77H) Z71aH% J 5 A7} 677 =
A 7HE Be GABA S7HS YER Y. Kum 5(29)9]
ATolA= @S ol F GABA 3ol oF 60% F7+3t
g st¥ =, ol v W 235 = GABA ATE
A<l glutamic acid gHeFo] Dol@n|dl] Hlet =4 35
o] Ao} WolHGo| A glutamic acid 2 FolR L
GABA & F7lste A3s Rolw AlFd drjs< &
of@m| ko] Ag-ole AF Ax AN EAE 9 7t
FF3HOZ et A AAY Wine] £FoF oty
ule] Blate] GABA FHo] 22 ¢Folet Bilslr|x a3t
o]xd GABA= A=A WA glutamic acidoll A succi-
natedl] ©]2= GABA-shuntE &3] TCA FZol|A 485
A S AT, ALAE e E opH| it AR
24 g, AE0] FY T4 T A= W WA e
S 2Y F A= E2B03DE &gk H=u GABA #3F
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Holm o= Choi(32)7F Y&, Tobv]25, Wi gl g
23Eo] Y o= AES BA T 7:'4 FZEol ot glu-
tamic acidS’} GABA §Fo] gt2 22 E3o] ulg} oA
5 GABA g 1 2ol & YEhll= A2 ALsEh
fi 719 dFolA = wotr Rl wet F7HE = GABA
TS o F7HAI717] fg o E Sk &2 EAF
(33), 71E4F M2 (34) B 14A(35) 59 thde dHS
E3t GABA & F7H417171 9% A7 Bas oA
AsH B AF Ax F 7HF =A 1/}—f’: Qs A5
718 AFAHRES &85tH dotAZ
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1
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Fig. 2. Palatability description of cooked brown rice and cooked germinated brown rice.
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