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ABSTRACT

This research studies the germination behavior of brown rice for the development of
automatic germination prototype for high efficiency. It can replace the culture of a community
enterprise. This system consists of a heat and moisture content generator, water tray, brown rice tray
and water tank. The automatic germination control systems included water filling, soaking, curing,
leaching and controlling the temperature and relative humidity conditions. The germination of
jasmine rice 105 was compared between the automatic germination and the community enterprise
system in order to analyze the appropriate germination conditions and germ length at 24 and 48 hr.
In addition, it also considers the economic dimension of the germination system. It was found that
the germination time of 48 hours had optimum conditions for temperature control and relative
humidity control at 35.25+0.66 °C and 53.29+2.40% RH, respectively. This has a significant effect on
germination percentage and the germ length was 80+6.76% and 0.83+£0.041 mm, respectively. They
were higher than that of other germination. Moreover, the economic analysis of the germination
system found that the germination capacity of brown rice was 540 kg per year. This system provided
16,956 Baht per year and 75,600 Baht per year of the electricity cost and the profit, respectively.

Furthermore, the payback period was about 8 month and 15 days’ appropriate investments.
Keyword: Brown rice, germination, germ length, temperature and relative humidity control.
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muamaqummﬁﬁauww 35 °C @ 40 °C 9zl

danareaUiuia  Lg v03t17ndesdiniadeussunu
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0.58+0.042 mm. tag 0.55+0.032 mm. MUY
Tudutiananmzsen 48 $ilua fusuna Lg w09
fndenadeUszuia  0.79+0.036 mm. uaz

0.81+0.041 mm. ANUAIFU §19NA13LAI7 AUUU

'
wa a

svuuzsenuuUsIlulATIvmun T uhudnsyuaunis
yedrauagnansutludnvazvesasdiaiegn
wéndnndeanazauguanizvieamnsimanzas
fues  Fundednndenieagluaniigdianis
WiuTnaeiinsuUsisudeduniuazansenms
fagnieluindndnindes awduuuaivdeuiiolsd
uwnsnduiiugnsudluludomdndiangosasly
nsrAunsInuvedeuled dlowdatndeusuiin
miaaﬂ‘u%nmﬁ];ﬂﬂ%nﬂﬁaw‘iﬂﬁﬂ%mmmimmiﬁ
Qﬂﬁ“mﬁ‘umEfl,um'faLmﬁmﬁnﬂé’m%gﬂﬂaaam&Jmm
nsvvaumsdduaiiiaduasussnniniasag
(Reducing sugar) uazanslulewnsaiifiluianaidnag
vsalodnuaaailss (Oligosaccharide) Fsansiiazii
wiiiduansnsluledin (Prebiotic) Paslunisde
BIMITUALAATUD NS wonni Wsavluadadhn

t%

nassazandeslimanmduluulndwaznsnoziily

Y

3

FDsazaNasrd1AYF9 WU @19 GABA WNuLN

p39uea wavansiaiiue (11, [5], 9, [11]

aa a s

4.4 HATMTUATYFAIANTYBNTE UUSWIZIONUUY
onluln
N13AYUTDIAULUUTEUUINIZI8NKUUSHLUITA

AIe1AUNITIATIERTRTUATHFATERS TUNTTAN Y

ANUUAUIIITANUALAYTOINE AU TIAZaM U

v
1Y

g3nalusuIAn PaRvlNa1N15a U IIFURUUTIUY
5 a 1 a A
winzsanuuiauaulaiiedafe Kanauuny uay
JEEEIANAY NKALNIZINUTUINUINABINARY
1 kg 99w 3 01 dfn G(%) Nigauay Lg 99911
NABULDHIUAULUUTEUULNNZIBNTIAIUANVDLNE
Tuanzgaumgil 35.25+0.66 °C WagANUTUFUING

Useaned 53.29+2.40 %RH a4 439438 N1E98N 48

v
o

FU9 (2 TUABAITINNLIDN) AUTOIATITI AR
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® MNUABIYNTITNUVBIRURVUTE VUL

8n 1097

® MnundnTIneniiunaonaignisidau

9.75% [5W1MsNFUNN AR (Uvw)]

e Suawulunisaiiedunuussuuinigaen
17,400 U
o yad1IN 10% veadunulunisaseduluy

FYUUMNEIDALYINAY 1,740 UMW

1o

e AUNFsN®ITEY 5% veaRuyulunisasng

AULUUTLUULNIEI8N 870 UM

Yy v 1%

o Adunuiningss 3 ke. dondinisnzsen
(@nape 1 kg Hudu 35 vke) ldd1ndes
Haviaa 540 ke./U \Juidu 18,900 um

® SAnAnAugITINGRNENgNINTIINdes

5 i Aeluiu 175 vmn/ke.

® AuLUUSTUULNIzaantdn1deludn
1,254 Sa@ %39 1.254 wihe  erlndmdleay
2.348 U [17] Anen Wi Radu 16,956 umaal

nduasuansafnduduamuseUldeed
(18],[19]

RuaamuseU = 17,400 CRF (9.75%, 10)
= 17,8000 (1+)")/ (1+0)™-1)
= 17,400(0.0975(1+0.0975)"*)/ ((1+0.0975)""-1)
= 2,801.429 v wmael
wargnsel = 1,740 SFF (9.75%, 10)
= 1,760/ (1+0)-1))
1,740 (0.0975/ (1+0.0975)'*-1)
= 110.492 v sl

17,400 x 0.05 = 870 U el

A3

TuRuamuel = (Ruamulunisadieduuuy
sruumzen + Ruawmulunisguasnuisned + A

Fuut1INaeel + Arliised) - @areinsie

) = 2,801.429 + 870 + 18,900 + 16,956 -110.492
=39,416.940 U
HloR5n IS 290N U ULUUSZUUINIY
sonuuusiluiunldlunsiasevinnsgleiintu
fo a rananwzaen 48 Falue (2 Jusenising

@ a '

o) 19 3 ke. Wierinduyuniswdaiidudingdv A

q

Y o

IfmaennsEUIUNITINILIBNT1INABILAINLS
Alansuay (175-35) = 140 UM L LANARDULNUINN
ASIIAULUUTEUUNIZIRnwUUDRludRnaUilan
(140 x 540) = 75,600 UM NYaAIRUaMUIIEY
39,416.940 v fatugaduruannsldduLuy
sguumzsandian 0.71 U nieUszunal 8 Lhou
15 Ju sgnlsiniu aguldndusuussuumizeen
wuusalusiaiiauntuanunsatluldnulaesway
fuevienisamulusuian uenani dsanansatas
anAdaussnunensnsidihdeeasuietinase

NSTUIUNITINIZIRNRUUIamNIYLTUlABNAE

5. @3u

mAfsatuifnwmginssunissenvesayndn
ndalURRILIAUWUUTE VUM NWUUSHLUSTATY
fuszavinmgailionsvaussieniniainisguy
agmuANnsvhuLuUSaluRfe ninfui nud
1h n3un N13wEdne wavannzgungiuazaNy
duinsvieune lagneassldinnaseuusd 105
USuad 3 52AUAD 0.5, 0.75 wag 1 kg ADNIALINIE
uNAAsIAanIIEnsNzsen TNz ause G(%)
way Lo vesdindesfivaaiannizien 24 uaz 48
Hlus wonani sl unIliAgLATEgANanSUDa
AULUUTEUULNNZBN

v & '

NAGWSNUINYINIA NN EIDNAUUTUEINADES

o o

Gdedfyde G(%) uay Lg vesdnindaesdigelu
TTUUINIEIDNHA1N1I0AIUANAN1IE RN HLAY

AMUTUFUNNST DU NI TNUEAY 35.25+0.66 °C

Lag 53.29+2.40 %RH AUAIAU QU BIIANNIZIBN
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