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Study and Design of a small Germinated Brown Rice Machine for Home
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Abstract

Germinated brown rice product is rich in nutrients and it has gained a great deal of attention. Recently, the low

quality of germinated brown rice product (GRB) was found, which cause lack in controlling process. Besides to consume

fresh of GRB gave higher of nutrients than dry of GRB product. Thus resulting in higher qualities of GRB, the aim of this

study was to design and construct of a small GRB machine for home. In addition, the optimum process of GRB was also

investigated base on the physicochemical properties of GRB product. The capacity of GRB machine was 8-9 kglday and

the cubic size 40x60x40 cm. consisted of bucket, time controller, spray unit, baskets sample and solenoid valves for

controlling water on-off. At room temperature condition(27 +2'C,60+ 5%RH) resulted in good physicochemical properties

when soaked brown rice in water for 4 hr combined with incubate process at the same condition for 20 hr. During the

incubation process, water was sprayed every 4 hr interval which showed lowest in growth microorganism, whilst there was

4 times greater for GABA content compared with brown rice. At this condition was observed in good quality of GRB after

cooking such as good flavor and soft oftexture.
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Solenoid valve
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9r?ou'l.t + nxtufu
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I1.68' + 0.37 58.13" + 1.62 19.63^ + 0.25 26.92^ + 0.3s 4.50" + 0.18 s.2l

2 33.69b + 0.94 58.97b" + 0.35 20.33" + 0.5s 21.97b + r.r4 5.94" + 0.10 s.99

J 34.14' +.0.37 62.s3^ +r.27 18.87'+ 0.15 18.49" + 1.35 4.04d +0.16 6.66

4 34.67b + 0.39 62.00" +2.21 18.80b + 0.36 17.70" + 0.86 4.30'"+ 0.16 6.41

5 36.00" + 0.26 il.07^b +t.20 18.03" + 0.1s r6.39" + 1.48 5.37" + 0.16 6.38

*(t): rlrrndo.r; (z): u"i zq ru; (:): uri zsl. +rjt 22 au.: (4): uri + llL. * rjl 20 yr.r.;(S): uri o ll. + ilu ts r!
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' d t I dl4 | | q I I

n ]n ?]il t[1,.: lJ 0'1 I t? fl a o i m lu r"l ]u n I : i 0 fl til n 1 q{ q9l
j

26.92 + 0.35 N fr.:aqaqodxfiriurird'rynrsao^sr^ (P < 0.05)
ir A y 9 | I
yr 1l : v il rru I 6- I 8 N rrJ o fl I ? fl n o { il111 fl 

-l:.1 
0 fl fr ? ufl 1 :

tl

rrqilurir z-o f'r]ttr drrurirnr:riru t8-22 .i":]il{ flru
99

iird'r uon0rnfi fl{nyirnir:JirLrilnr:nq6ildl
Y 4 , A @ dy

fl fil & ?i.t 9l u tJ ti a 0 u 1': u.1 9l 0 n 6u R 1 1{ I 0.: t{ n fl R 0r cl1'U 1 ?
ttt

n do.: q o n fr'.: fi ci.: rua si o rfi o ri'il fr'afi d'{ n r 5 u.: dn 0 r n p{a
o'

fl 1 : m q a o { ?l rJ'i r ni r rJ? ru r eu n r : q q 6il dr fi ri r : s fi 'i r { 4-6
j 

' 
| 4q

g water/g rice 9X.l It9l fl 9l'l.l 0 t 1't U U Udl n iU yl 1't dfl 9l

i,
( P<0. 05 ) vr dfi r ? s fl 1 : 11 n a 0 { : y 1.1 1 1.1 fl : y ]J 1 u n 1 : r t5[ ra y

l:A e ,

fl : & ! ? u n 1 : ils: ? tJ fl u n I : u lt 11.t u tu 0.1 q ? u: & 14 ? 1.1

j r y a , "! o
n: yu 1u fl 1:.1 0 nmil:'tfl 0 r n n r: a r {?t : 0 n I: flrlj : r,uI u

nr: do udaruro.: In:ra#r r lrJ:6u [5] rrayrfi qnt:
tt,

rfi rL d u t o r rJi rL r ar q 6 u mE ri d"r riu d.r ri.r e.r a 1 #rru 5 e rir r
yaiASo,

na0{'1 0fl ilnaulilon:&il?u n1:{onduqaa{ tus?{
I

z+ f': I ru': ua v il? ru r tu n r : q e ff il dt fl o r d'r o tj r.r {r :
tg)'jg)94

: y ?t ? 1.: fl 1 : 9r tu n u ? I a q a { til o 9t ? o t 1.1 fl 1 ? n a 0 { u : & u y
y9

r?a r n1: ud'lurirti'u ii'l rnsr ldor nd'rod r.rfi 3.4 ua v 5

d. d, fi u o o'r n n r : u gi {r r l u rir r fl u n r : u,r^ ru n r r u du 1 #
-dq!4yd

n lJ lil n q t u : 3 fi ? I { n 1 :'t o fl 0.: 9r 0't tl.i 1] I y du t I a 3 [yI u.l 1{ o
tYY

4q4urd4l
Iu 0 : v u u t? a 1 du n 1 r il yu [il ril u.: ?'{ 0 0.1 d.l t{ a n 0 fl al R 1 ?r

d\\ 9)
clo.tt{nanildyl t9l

3.2 nr:nnfl ounr: anJ:drirdna roixl
'iqaeaoruo{01nn1:manoi Iu1r?lJo 3.1 11u?1

n 5 y il ? u n r : ?ir': o n {t x n do { I o fl il : r qo r n n r : dr.r r io

n r : d r il : rid r r.i r u cir r f u 6i { il a qi o r.r a^ sr fi'ar qf {r': n do { q o n

fi fi qar n rvror'rri'.rrfu nr: drrrio nr: cril: drirr^iru rirr
<odljA.YI|
0 { 0 1 ru u 0 u'l.l u.1 0 1 fl t! n n I : m fl n 0 { nJ 0 u 11, 1 ? fl a o n p! 1 u

n:eu?uflr:urifi + f'rirur dmrri'unr:riru zo d'rh.r Ieu

r & il'i r { n : v u'r u n r : auj : riri r vt n 4- t 2 #'r h r l#ru a n r :
-i

mqao{ttd9.l9l.19r1:'t.111 2
,9

rJirL ril n r r il 6u tu : v n'i r.: n : v il ?u nr : ri iluilr

hi fi n r : r:J fi u u r ril a { lu I €u y fi n r : a nJ : drir fi Er a o d r r0.r

si o n r : uJ 6 uu uil a r r o r ni r n'l trJ lJ 1'l ua y ri 1 b-value n I fl
tl

fl r : m n a o { yr il'i r n: v u r u n r: arrj : ririrU n +- I Z fr'r Iil.r

h?d r n r ur r r r lu Eir.r oo-ozz 6 r'hi r rn n qi r.r fi'u m r { d 66
i-,:"J
11 : v 9l U U 0 d] n fU 0. 05 trn n 1 : r11 il 01 u ? u n : { I 0.1 fl 1 :

Yl

anJ:6rir uio4n + drlruwaoon:eil?unr:{on 24
.) s I qyl
d':Iru.: nu':rlfinir b-vatue sirdo (tz.ao+0.57) uavh?

i,^^i
p{a m ttn nn 1{ m 1{ d0 9l Yt : y 9t il u ridl n €u 0.05 n u n r 5

YrY

anJ:ririr4n tz ,fi'rfuwrio 2 nf{ flnoon:yu?unr:
.i,+ s dr A o

{on 24 y? [rJ.r tosunrrnrLfiurilu 19.03 + 0.42 rdu16flr
d d 9 v ia 'fl il n I fl x 1 il rrlj.r 1.1 o.r lJ 0.r ril a n I t'l ?t a { n I : 4 { q n n il n 1

Yty
4 0 do 

^ 
d

aoaq tilo01u?un:{{o{nt: dtlj: uu-lly{rllu

0'l fl fl 1 : 11 Fr d o u I a^ u nE dm"'': r.r il n d'{ r n n'l d'i r
r e! a ot J l

nr : dril : ridr il rua si o iir u xu n a ur : u yr.r u 0 r n n r : ril; uu
d r i ' n | | r t!

r11rjl_l:y1.r?1{n5VU?Un1:.10fl ytFtlUrrAy lilt{tunt:dllj:fl u1
;i

01nq1: 1{fr I rraynl:'r{fr 2 il]Jilnl:yt gtdo.lrrljUdril: fi
| 4 s l/ d dJ

u] d{ fl n n 0 fl 1: tJ rru'l t u u m a I n { I 0'l 01 u ?u q a u m : fl
l a i 4 o 4 ty a 

o

I er uil-o r : 6u r fr aR 1 ? & n r : vr e fl o u ta u? n u n o I ryll I ? lu dt

sr'rir{fi 2 r.ranr:vredoufl:uu?un1:.ron]ounr:rrdj':uriunr:rjrufirxnreiril rrayn?uqrul?arlunr:anJ:Jrir

9t?0ul.: + n?1ilsu

(% wb)

nln?1ilfl1?

(L*,%)

N]CT

(b*)

nln?1ru[lflil

(N)

,r4
n1fl1:9rnryilut

(g water/g rice)

0aufl:u

(log cfir/g)

I I1.68' + 0.37 58.13b + 1.62 19.63" + 0.2s 26.92^ +0.35 4.50b + 0.18 5.21

2 36.25" + 0.30 62.10^ + t.47 17.80" + 0.75 19.86'+ 1.04 5.48" + 0.19 5.8'7

3 35.16b + 0.31 6r.63^ + 1 .64 ft.20"d+.0.44 22.8f +2.r8 s.s2^ + 0.25 6.r4

A JJ.t5 i U.) / 60.50" + 0.70 D.$b^+0.42 n.91b + 1.23 s.60" + 0.17 6.31

ab(- i , *--- onu: frunnnxrlu luno eilnlrdurii'uflnrrlunnrirlri'uodr'rfiriurirriqS,rnr.:d6n^ (p<o05) (neann sD)
*(t): dnndo.l, (2): tlli 4sil+ilu 201il. spray 1il1n 4TU. (3): il'd 4TtJ.+rir zoryr. tpruy rirrln 8y!., (4): il.i 4stj.+riu zosu. sp.ay rirrln l2ltJ
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+'fi'r Jru.r drru ii'u nr:riru zo fir i ru.r n r n hiri r n r : nril : drir
q 9/ lA o aal
[1'llJ:lJ ltu!aum:Uyl{ililq 6.4 | log cfi:/g

l.:. ar a n r : vr o do il il? rJ I [u n I o llfl rJ rJ I ilo fi Iu fi a fi 3 n

(GABA)

01fl flr:moao.rd'.rrraq,:1u:ilfi 3 ilu?'1
9)9t
1]?nAOn fllun:3Ulunt:{onlqurr.iludr flaofl z+

I

frful finr:rfiruduroril3rurnrar: cABA orfl 20

mgft g rfl u s 3. 3 a mgtkg 6{ 0 I n n I : ii'{ rn fl n l'j r fi o ry n rh r
t fi q n r : { o n I o u fi n r r il a t lyl"ru du 16 n rio o (. t l^ a 6rru sr : )

, i s 'a I el sr q 3 't[9t0Jonoa0n tqufl 1:il59t']0ut i1 I 1n a 0 i luu t: ?tJfl 1t|,
n r : ri ru vr u'i r h?ri r rJ ? ru r ru a I : cA B A ru^ ru fi u 1 u rr.:
77 8 8 mg/kg t ta s ti'.: tn n d'n u il y fl I :.: o fl fl o I rru 6 n rua ru

4 4 I 4liltntu fl0 n?]ilu't?lJo.1Oilnfl-l'lYtil:eilt0l I 2 ilnatilgt:
tY9'

f ;rJfi +l uo n 0rnfi nr:anJ: diilfi o noil?il rcu nr : ro?ru
a s a d/ o 

t

ta il t 9r fl o { I a u m : u: 3 l.t ?1{ n : y 1 ?u n 1 :.1 o fl d{ H a o11 
-1.:

I o s ot  A
dr u q u d'n u ar & m r { fl r u n r v'r n r a u o n I o s l #fi u a s n a u
a' i< o I

ril u fr n r vr o 1 o r r si n a'u ri.r nr a si o n r : a o a { fl o.: ili ru r ar a r :
cABA il : vu ru I 0 mg/kg d'.r riu vwd r n: i u'ru fl t: pld^sl

,)1tC)A^!|Jd
1 1? fl A O {.1 O fl 9r ?Utft : O.: t{A n r r ? na o { { o n fl u rq ra n o y'ld

drt yt )o ^Jt{ a n fl fu ct4 fl I ? n a 0.: { 0 n il il q [u R 1 y,| 9t 11.1 lt t.t n I u R I v{ t ta y

d 4 hY I I I A Z
11 t{lf,uJ: ?ilfl .l lfl nilfl tYn{o]?t1:lJo.tEJt?naontililtJ1fl fl u

cIRt?vnt:iloao.:

;rJfi r rJ?rurun:srunrururuoru^Iul^rfi?n (casn) lu
:vx'jr.:flunou (r): drrndol, (2) ud 24yil, (3) ud 4 yil.+ilu 20 sil.

'hi rpruy ri r.t+t tri + sru.-rjrL 20 ryil. spray dr 4n + 6'rh r

rilir r ar cABA) rfi o d r u n r : zua^q 1 u an r'rv fi rH il r y drr
ryy'

9t.: fl ]V'r 9t ?O U].t fl 1 ? n A O { { O n fi fi n U n rn 6 r rAq.: lu : il fr r

4. a:ilruanr:mnao{
a{^V9)da@4o'

tn: o'lf!4n11?fl ao':.:ofl 1tu tqlafl [un:1r: 0uu
y 9 ia ianyzl
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t,

q nr m 4fi r?o.r (27 + 2" q, 60 + 5%RH) 0 u n: 3 11-{n 1 lil du

rJ : v ru r a: 3 5 -3i y"wb. u d'.r o r n riu6r uh ci n : y r r u n r : r ru

i ^ .i, s s J s o ' a!
11dRr?3rOrJ 20 U? [rJi tOfl4n 4 y? t:Jiiln15d[1J:UU I
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