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Health Functions and Utilization Products of Germinated Brown Rice
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Fig 1. Time course of physical and metabolic events occurring during germination (Phases | and Il) and early seedling growth

(Phase IlI) [4]
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Table 1. Germination ratio(%) of the brown rice at different germination time(Steeping at 30°C for 24hr, germinating at 30°C) [11]

Sprout Germination time(h)

length(mm) 20 24 28 32 36 48
None 15.54 6.35 9.09 8.39 7.30
0-1 56.76 43.65 37.12 31.85 23.07 7.30

1-2 20.27 26.19 28.79 2741 22.38 9.49

2-3 6.76 18.25 15.91 16.33 17.48 8.76

3-4 0.68 2.38 3.79 8.15 13.99 17.52

4-5 3.17 4.55 6.67 9.09 16.06

5-6 0.76 1.48 3.50 14.60

6-7 1.48 0.70 8.03

7-8 1.40 8.76

8-9 2.19

% of germination 84.46 93.65 90.91 93.33 91.61 92.70
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Table 2. Changes in ATP, dry weight, starch, free sugars, and amylase in germinated IR8 Grain [6]

Days ATP Free a-Amylase B-Amylase
germinated (picomole) Dry Wt(g) Starch(g) sugars(mg) (AA540/hr)  (umoles Pi*10%hr)
0 1.00 18.4 16.2 0.15 0.3 32
3 1.57 18.8 15.2 0.27 1.5 8
4 2.52 18.6 14.6 0.39 39 21
5 0.72 17.3 13.8 0.43 11.9 43
7 0.52 16.0 8.9 0.71 15.0 99
oJekrlo] B 2= 9le Ao = A7k om A% FH2HE R froldoR ST

Iv, WopHujo| =@y =%

Woldm o] Al EEES sk ATia
H|Th S| 281 E A8l 59 &3 7
A4 Utk Miura $(27)-2 hepatoma-bearing ratol| 4]
i), du|, doldn] 2ole] F3E ATt Lot
An| gl Hnjto] Win|itel] s dF Xgho] 1A
sioH, T4 ZHEFeE F5kbile acid) ] v &
H|go] S7ksle AS BAsiich & 5(28)2 I 84+
oA #Wm], An], LolAn|E FoAgt A, 7t HE A
ol dF Zoll= & W} UUAINE otedn|tllA 7]ek
AglreA e e  gle st 2 TAAE B
A7t YERSTIL BAsknk gt & 5(29)2 4577
o] dtol gn| HFH7} Bt vivt o] Als, 849,
AN, F ZHUZEHE TS FFoE A

=
o

3000

—e— 25'C
—0— 30'C
—»— 35'C

2000 -

1000 A

GABA (nmol/g sample)

18 24 30 36 48

Soaking time (hr}

H 7k

[ Zorergle 4t (y—=aminobutyric acid,
GABA)

Ao = HGABA) &= BITH Al 4] op|inike.
2 Mol 2173 =2 (inhibitory neurotransmitter) =
dHA o =ak AL, wiE, BEl Sl B el &
Algict GABAE (1) 85 SHIZEHE, T84S 71
A4, (2) 9 s AL (3) FRINE 2R, (4) YETAL
=21 2H, (5) 778 9 B sl A, (6) HEFT Tt
N 2L (7) =S B8] 3 59 E3t 2l
Zo = Ui UTK30).

GABA = 3n|9] dolglt 718 & g
= 4ol Woldn|oA 7 FEL
3l

shjeld). mepd ool g A7 A

=
[e}

1

s

ke
=
L

ol

—

o
AA

4000
—e— 25¢C
—o— 30C
—v— 35'C
. 3000 A
)
[=%
£
©
w
=
B 2000
£
=
<
)
3
1000
0 : : : ; .
0 24 36 42 48

Germination time (hr)

Fig 2. Effects of soaking and germination conditions on the accumulation of GAA in germinated brown rices (left: soaking,

right: germination) [31]

79
Food Science and Industry (Vol.44 No.1)




2450
2100

)

; 1750

w

1400 |

( nmole/g F
o
O
o

y—Aminobutyric acid
-
o
o

350

0

N w L CL G CG

Fig. 3. Increased concentrations of GABA in chitosan/glu-
tamic acid germinated brown rice. Brown rice was
germinated in distilled water(W), lactic acid (L), chi-
tosan/lactic acid (CL), in glutamic acid (G), and chi-
tosan/glutamic aicd (CG) solutions [32]
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2. YotREXs (Gamma—-Oryzanol)

Atk Aol v 22 R AARSH A T-
stigmastenyl ferulate, stigmasteryl ferulate, cycloartenyl
ferulate, 24-methylenecycloartanyl ferulate, A 7-cam-
pestenyl ferulate, campesteryl ferulate, A 7-sitostenyl
ferulate, sitosteryl ferulate, compestanyl ferulate, and
sitostanyl ferulate 52] 1071 3}gHEo] E5tEo] A= A
o= Wk &nl niel EAshks AvkedakE
cycloartenyl ferulate, 24-methylenecycloartanyl ferulate,
campesteryl ferulate©] 80% ]S XA gk}l H 2w wf
ATK34). Zne PR s Fa 2 Hl = Aa) &3K35-37), 3
2rs} 27K(38-40), AAAS A} 5ol Y= AR By
3 JEk Xu 534S Adrteakse] F2 sheecl
cycloartenyl ferulate, 24-methylenecycloartanyl ferulate,
campesteryl ferulate7} linoleicd acid¢} 1:100, 1:2509]
HI&E BRI W 4e st A4S WLk B
Tk Xu 5(40)S @) e F58 grteelR)
=5 o83 FY|2H|E 4kl AgollA] 24-methylenecy-
cloartanyl ferulate7} T} 7H}Q @)zl AJRo) wla) 3
Akt 2A7E HolHa, BE ke eixbEe] HIER EXct
kst sEo] FHojwtrkal Hsiick Wilson F(41)2>
W2ENZ o] 85 RN 7hu02) k] A= S(hypolipi-
demic) &7} Sl AS HESISIET), 2577 A2
Al chow-based hypercholesterolemic diet(HCD)E- gjsF
5, ozt Aol 1057 22 HCD, HCD+0.5% %+
nkQ Ak AolE shes oh R A Ao 7
AA A 7} very low-, low-density lipoprotein©] ThZ2ol|
el 2z} 70%, 77% %Ak A0 2 ARk

Ak e ApE o)t ol weh 7 Z7kske
AL ozl YA QLo AR oM Woleof| <]
3] S7RH B E Y Qlvk Lee 5(42)2 ¥, Aot
], S5, S o] A Aol wE Antee|kEe] ¥
32 WIS, 4%, Jetn), San, S3H ] ol
Feke 717} 4.81, 5.81, 4.85, 3.48mg/g ©|} oL} o}
T e Az ke 77 5.55, 6.54, 7,36,
6.56mg/g O % S ST f015 218 BBY
= ATk Ohtsubo 5(6)= IA3171EE 30°C, 72417+
AAAR ARA, AreE GRS Arleh wold
H7} o] W) of 8u] EQOR, Molo] WE e

ool



It
1o
o
oX,
N _‘
J_|>i
e
o
"5
K
1o
e
i
o
g
r J)
rot
e
Y
N
N

3. 40| M9 (Dietary fiber)

2ol 2 BersheE 5 QAA el e At
7t BE7Rse gersle Jge R AERe s dnAdl
S22 Yl AR, AP, olgd 55 X3Sl Q)
ok Aol Sslikel w84 2lol4d-fi(soluble
dietary fiber) 2} E-8-4] 2]o]4d(insoluble dietary fiber)
2 v, 784 Aoldfrols J94, A5, mucilage,
YR FmAER @ 27} 23, B84 Ao dfel=
ASZ A A, 5o FrdE2 e BadsS
23het(43). AoldiE =0l gk S8l == v ©f
fr= ololl W Fehfol A e 7ol A= 7] wjze]
o} 84 Aol gl AAE Fol AT ¥
A FEZEE FAE DA T, B84 Aol
He|] RuE S7MAIH AW 2AE4] ol =7 X
THES AL e S5 PIAITITH44). o] Llelx 4
ol e s g ok Bl XA 5(45), Y EU46),
F@7)ol] E3) e Al E HAHH

A W 2] Ao ke Wolstel] waf duke s
= o7tk Ao R dEA Utk Lee 5(42)23Y &<
oAl 7 Uik HETE 2ol d-f o] frojFos
7Rt By gl om, S71eke- vl F5dl wet & &}
o]7F AAJAT SFH = 2ol fehEe] 13.2% A
25.3% % =718tk Ohtsubo 5(6)2 30°CollA 724]
ZHRAAZ) AR 7R AR o] Aol Sk 4.2¢/100g
o=, FY F54 #Wr(0.6g/100g), AMI(2.9¢/100g)°l
H[|A] ZH2t 2k 7.0, 1L.SWRAE Shgo] okl Ao =
2=} o9k 2% 22 Moongngarm 5(48)< 30
CoAlA] 12A17F A 3 72A17F Wobr|Z] Ar]e] 2ol
r $HH(1.22%) 0] ol wn|e] 2o)Ad-f oH(1.13%)
I 9421 2ol 7t Yl BuskSith A 5(3)2 244]
F XA 325 CollA] 4~8 Ft obA|Rl & B TRk
arle] 2ol4lf FES ZAle 2z Wot4-5U%
A=A 2ol d-73EH ek 1.7%) 6 AR F-El= THA
Frdhe A(1.2%) 02 B It

o
o

o

0

o
Ho

N

4. 7B SRldEEE

LATFE O3 G visivizre] AP e
L5 prebiotic®] IFOE FrHE] FFES FoIF
o geka el s P ZE|2HE o YIRE 2
DAAFE T e AR A UTH49, 50).
Saman 5(51)> ol n| e} Woldn| 5 il Al
o] EA5k= 28] {(panose, isomaltotriose, isoma-
ltose) o] $HeF WslE AFeTh ol S2|ad> ot
S5U7A] FES] SR 3 ARF el S BN
ol gl gslol] mE S ST s GSHIA
TEE Aot 22 AFAES 715 H7F 2 S8l
¢ -8 Zlolgt A7tk

2T (Squalene hexamethyltetracosahexane)-=-
k4 3070, <=4 5070, ©1=4% 670= 714 polyunsatu-
rated triterpene 2 | H| S0 TRE AH|Zo|E2] Al
S A7A AREek SE1E, Adole] 7y, B9 vli(wheat
germ), 2] n|7}ol| thEF SHEoISE AR dHA 3
TK(52). Bk AbEe] o), B, ek E], o
24, A7 B Al Foll v EEHo o faf aka
AAS, A, W4 st A, Jekmf Al He gk
o 34 59 a2t e Ae=E HHI JrKS3).

Phytosterol>- 2|5l Zx|3h= Z~H| 2ot 3RIERE &
=ol| EAlske FElHEHE 7249 AelE 7L 9
oL dukd o= S 2HIES side chainol] 87]¢] ¥hAE 7}
= whEA, th3RE9] phytosterol-S 9~107]¢] EHAS 714
31 Utk Bean(54)> 2=l 44719 ZE|Eo] SAgTH
2L 3IR.0m, o]F FollA =238k M|71A] phytosterol o = f3 -
sitosterol(24a -ethylcholesterol), campesterol(24o. -methyl-
cholesterol), stigmasterol(A 22, 24o-ethylcholesterol) 7}
It} 3FS3E) Phytosterol< #"H = lipoprotein cholesterol
A EZKSS), HEF AM56) 54 BHE 7KL U= A
o® HyHY glom o= W, 7154 AF s
sPdE U8R A5 AREEIL Stk A S(57) gukan,
FPaEn), 5], An], SH)E 24417 30'ColA] oAl
of| o} Z/F- g o] 2=, phytosterol /di-2] $HF
32 BASACD], T 25 27 el 2
o)z} o} sl we) of 319571 202 PAwIa)
2 phytosterol A5 <= stigmasterol 2] ek L= &n|of|

A ole] ma} Z7keles Zlo] BRItk

-

N

= o 7]
32 1 (B o

81
“Food Science and Industry (Vol.44 No.1)




Table 3. Changes in vitamin E content of rough rice before(BG) and after(AG) germination [42]

Tocopherol(mg/100g)

Toctrienol(mg/100g) a-Tocopherol

0‘ p a y equivalent

Tipum BG 0.14+0.10 0.05+0.07 3.19+0.01 0.13+0.02 0.03+0.01 0.38+0.04
AG 0.64+0.01 0.06+0.07 3.12+0.04 0.96+0.05 0.39+0.16 1.95+0.04

Goami BG 0.46+0.04 0.27+0.02 3.58+0.01 0.66+0.36 0.03+0.02 1.41+0.51
AG 0.66+0.03 0.48+0.04 3.16+0.04 1.234+0.69 0.57+0.04 1.48+0.50

Keunnun BG 0.56+0.04 - 1.02+0.11 0.16+0.09 0.04+0.38 0.5240.02
AG 0.75+0.04 - 0.6740.03 0.28+0.14 0.0610.62 1.27+0.02

Heugkwang BG 0.48+0.02 0.04+0.07 2.97+1.51 0.58+0.02 0.34+0.03 0.97+0.25
AG 0.72+0.02 0.18+0.02 2.95+1.54 1.09+0.07 0.46+0.05 1.43+0.12

Policosanol> 7] A}&E(20-36 B4 aliphatic primary
alcohol®] E3E-LS on|st= &2 F docosanol(C22),
tetracosanol(C24), hexacosanol(C26), octacosanol(C28),
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(beeswax), AFEPS, Ho) v, S99 7], Hvle] wv|7t
of T SAehH, FAvt 3F 7458, 59), FF FHl~
HIE/ A 760, 61), -5 58 F62)¢] 715737
A3l Y= Al E HAEN Gtk Z(11)=30CeollA] 244]
ZF ZA)gE 5 30°CollA] 48A17F Hotsl drle] SElSA RS
(octacosanol) 9] $rF WSS ARSH A3} dvkedn|e}l o
o}aln)e] SEFARE 3RS 717b 1.1mg/100g, 2.35me/
100ge|Som dutsn|rt Woldn|e] SElFA AR
o] of 2vlf Z7FeFRTHL B a3

H B E& S8t i(63), e/ 47 A8 o
(64), B H= 744 23H65), BAE7H66) 52 thek
St AEEAS 7HAL itkal BaE Y 9tk He] FF
o we} BlElT] E9] olol] wha} ghe wsloll= xjo]7}
DA dFn o] 73-polli= olel] 23} a-tocopherol 7}
a-toctrienol &] o] FelH o2 Zrlglom Folr|=
a., B-tocopherol#} a, y-toctrienol 2] §FFo] F2]2 o7
=710, 53+ o, B-tocopherol #} o -toctrienol 2]
Bo] HolH0 R Z7hekgitkTable 3).
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Table 4. Processed foods containing germinated brown rice
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Fig 4. Cross-sectional views of bread containing brown rice
and pre-germinated brown rice flours [67]
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