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Biochemical & nutritional changes in rice through stages of growth

carbohydrate starch & sucrose chlorophyli,
Protein, fat, metabolism: oligosaccharides,
dietary fiber amylase, invertase,etc. peptides and aminoc
vitamins: E, B1, Y-oryzanol, acid, oryzadione,

oligosaccharides

B2, niacin 7-oxo-stigmasterol

reducing sugars

mineral: Ca, P, Fe ergosterol peroxide,

amino acids
Y-aminobutyric acid (GABA)

Rice grain
—@_@ =

Pre-germinated & germinated Makltin
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Review literatures of bioactive compounds from rice products

Rice product Bioactivity bioactive compound

Rice bran oil antioxidant tocopherol, tocotrienol, Y-oryzanol
hypocholesterolemic Y-oryzanol

Rice bran anti-proliferative proteins, fats, slowly-absorbed

enzymatic extract (used as functional food) carbechydrates

Pre-germinated food suppliement total dietary fiber, total ferulic acid

brown rice Y-aminobutyric acid (GABA)
hypocholesterolemic Y-oryzanol, GABA, dietary fiber

Germinated GABA

brown rice

Rice malting antioxidant ferutoyl arabinoxylans

Seetharamaiah & Chandrasekhara 1989, Chen & Bargman, 2005, Ohtsubo et.al; 2005, Komatsuzaki et at, 2005,
Parrado et al, 2006, Miura et al, 2006, Rao and Muralikrishna, 2006
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4.2 HEMIANMIRVUTNTAMINIBAMVS I NMURUEHEINZE105UaZAY6  TIHTUNITHRAA

nouneaa luHIUNMINBAANBUNB

L
43.1. AnuaNIa lumMsaza1v1in (Water solubility index : WSI)
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4.3.2. mmmmm‘lumsf’juﬁw (Water absOrption index : WAI)
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1 ] [
4.3.3. ANUAINUABNISHBIIONUAUS (Freeze thaw stability : %FTS)
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4.3.5 Mminiuasvediines(Bulk density)
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4.3.6 AUNNYDINIIWOI(Expansion ratio)
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1. AIATINADUANNAIAIADMIUTIBONIYINALNISAZAIB. (Freeze — Thaw Stability , FTS :
Narkrugsa. 1996. fieauastinSchoch. 1968)

1. dadete 15 0%y weuswiibnsudhaimringeiedy 300030 Tuéo stainless
steel NQUNYT 95 BITNTAUTUR F0 roter mixer fi ArmiSaseu 240 souREWR
UM 95 BIrIAIFLE LIN20 W1 A3y Bladeno.]

2. thveswmimatlufammaanudidiigavnl -10 esrmmaidon i deep freezer
a1

3. wewmnnasmeimdsesnly Water bath flgamgl 30 vamaion w4
F2Tua

4. YhwBaNELY 100 AU MINTIMYUIMILS (Centrifuge) 71,8000 58UADYIR 1Y 30 U1

Py o
5. ‘i'lﬂﬁ’luﬂﬁlﬁu!ﬂﬂil‘ﬁuﬂui“lwﬂﬂﬂﬂUT

»
2. msasnaesvnMEseluMIdeazATNE NS0 lun1sazas(Water  Absorption
Index and Water Solubility Index ; WAI and WSD)ARI1U39In 35983 Andérsonttaznsiz 1969
o = L4
s nsev
n'; o » o = ¥ : ar 3 =y o v d'
1. ¥sdotauily 0.5 nSu-@adeiminiy-asluasanmaandmsuumiog
o : ar A ) : a'a ooy ¥ 9
FAnsnnhminnasasuduud) wininau 6 daaans nau i
¥ v ¥
2. wietnluswmimaunugamgi 137 30 ssmaadod nesivdifinwuidsey
174 souAn Whuna 30 un
Py v 3 i & 1 [
3. dnnthudssiinnudsey 2,500 seusoui umal 15 WA uendaula
d' d' u, o d' ¥ o'; : r 1 J
(supernatant) M1 1Raslusszmsinyniminfiuds  wazsanimingulanou
1 v v »
wmmssamosus  aauasnouutlifdunasa lmihnnyahwminie 19 lums

»
fAnamanuanninlumsgadiniwewmil
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Water solubility index (WSI, %) = dmiindalavwdeuuds x 100

» [3
ihmindedianiasudu

Water absorption index (WALn$wn$u) = siminazneundlmdsnsihunies

» ¥
yimindediaflaudiaSudu

3. msvlSuiaTve sl INB(Bulk density) ARNLHI8NTBYDIM. Mariotti ;2006)
) o 3 B @ = a 9
AsenIATIAvInMINs N ADINI IR IMInYels s iutueuvesdimes Tag
) » ]
1. faihmdnnudisueaiInes
o 9 3 2 14 0’: o o o o A A -y
2. hdhmessosmiatunszuenan  laolafazsuadudumdanusaninsonr 135
-y ] - -3 @ o ] o
U311913.500 ml daunmdsueuuaanuaanitllldaszuonarmnlsings

3. i hidwowengas

td
Bulk density = TMNNYes1INe (g)

Y311Asup I ane I AIgMMUTI(m)
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d 4 Lol (3R] d
ﬁmums:Jaanﬂtm‘ﬂmuaz'lumumwaanﬂauwm

Source of variance df SS MS F-value Sig

PROTEIN Between Groups 1 3.168 3.168 1408.178 0.001*
Within Groups 2 0.005 0.002
Total 3 3.173

FAT Between Groups 1 0.053 0.053 0.209 0.693
Within Groups 2 0.507 0.253
Total 3 0.56

ASH Between Groups 1 0.123 0.123 27.528 0.034*
Within Groups 2 0.009 0.005
Total 3 0.131

FIBER Between Groups 1 14.900 14.900 11,919.68 0.000*
Within Groups 2 0.003 0,001
Total 3 14.902

CARBO  Between Groups [ 1.082 1.082 47.858 0.020*
Within Groups 2 0.045 0.023
Total 3 1.127

=1 r ey 1 LY o 1 9 A ﬂ'l
MNOHY * PANMADA NN WADABI NN AYNTSAUANIMFDIIU 0.05 (P=0.05)
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Source of variance df SsS MS F-value Sig

PROTEIN Between Groups 1 3.367 3.367 171.578 0.006*
Within Groups 2 0.04 0.02
Total 3 3.466

FAT Between Groups 1 0.533 0.533 19.556 0.048*
Within Groups 2 0.05 0.027
Total 3 0.587

ASH Between Groups 1 0.1 0.099 74.887 0.013*
Within Groups 2 0.003 0.001
Total 3 0.102

FIBER Between Groups 1 22.42 22.42 202.121 0.005*
Within Groups 2 0.222 0111
Total 3 22.642

CARBO  Between Groups 1 3.764 3.764 14.122 0.064
Within Groups 2 0.533 0.267
Total 3 4.297

winomeg * innuuanalinisadAsdiihivdfgseAuninuiediu0.05 (PS0.05)
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