(3)

¥al504 MIANYINTZVIUM LA SUAZONTN1FINNUBIAANA
¥ ey o d

naluddunio
4'. 3 = o o o
vorjivey wNEEigTA Mum
q' ) o = = =
yorlian Tnneeasymimda s una TuTagnee s

§ 1 o = &
Usssunssumsifinm A¥0ANaR3 19150 AS.G501 WUAN D
r
UnNaaeo

[ 9 =3 o 1 -1 e ¥ ) ar
Tudneeugaylidwimiiu ussig leomsuasliauiiimsaueondatu
= o (00 o 2w oaa o ¥ o a 1
udamsdudaoulad InTs@iua lumsdauniljuiuiimsiuddimingaulumseialy
4 d a 4 = = o LN ¥ o o
dsuutinasanuinunlangungives Tasldimsgydemniamsduesndindu
e 3 ar Pt Yy =
uazensilszneuTnaiusaiosngauazdnslinnumuisolumsiudesuvessiaman wa
v 9 1 e o ar Qs = = r ]
nsnaassnuNiudgoumonugg luvio 1 uazgluie 2 Tegmslgnimanzaueyluye
12-15 Fu miamsAnuasmstutslngdtouaniounudigungl (50-80 DI UBATOA) iDL
o 14 4 ' wen a o
5302981 (24 $2109) imududinaapmsanasveIaulianIsAIueBNAATY dsiszneu
vt a o - = & ] ]
IndaRupauaznaelsWad Taomsiwdsngunail 50 sermamdoa w2 43109 dikase
= arcy ¥ = o o as ' ¥ ¥ ¥
nsgadvruianisameendatunasaslizneu Inadusaludrensludneuuiaios
a = o ¥ o 1 ar o 9 (- =
figa vinmsifSomheuIEmseundsainanfunsiudsuunmtenuas naz luTasou
a o 3 o @ e @
HUUGYYINIA (960, 1920 uaz 2880 Tan) nuIMs1elulasoruuugyginmemszauiids
@ o = wa [Y) o ar aa 9
2880 dad mwsoasnisgidoantianisdiueenaaduuazaislszneuIndiuenld
o4 o [ ') 3 (-] I~ [] o [ - 9 u‘r’ a
ouiRgafums it auuegenuys uamsadaludanlddudmsanaaislsznen
Wedoufugeouvasnmlans (e, Fe, Cu™ uaz zn™) 1dieonga vaiziidredisivdng
9t o 14 @ = =t arsy 9 = a =V
suurian ldvinmsevavdeuiimsgydoauiansdusondindunazaislszney Indfuea
v oo ] ¥V ¥ aad & as 9t o a 9
VINNNAIBENOUUNINIIBOU (p<0.05) Wamsafin ludmusmnamsilsznougsron
as =3 [T} Vo o o o = ] da
dusaman1dd sasnududamisdsznoumdidoulugiiessalddandigilidessn nesuas
¥ 3
wazdans® mwddy nnnmsadmiiludranriunsdutadaeluTasoruvugyyinig

o o 9 °v = o [ & @ o J
(2880 Jnd) Adotiiguund 80-98 BrwwaFealunal 3-9 U wuTamsadanmuiy
1] 1 ] Q‘ ; Qren = Qr s i
damaAsMIMuvLIssTlansdweendwtutazaslszaou IndNuea msadanlasn

»

as 1 o W ¥ 14 o o’ [
Aretenrmiumseuuisdsdovaniou (50 ssrusaidod 2 2 1ue) uazanaaloiuden 6-9

a A = = Qs o )
Wi e nwamsnlumsifasdszneuddeususiaman’lda vinmsAnuianizmaiy



4

ar Y o ' 9 ] ER] o ¥ ¥ oo w &
‘jﬂ‘}:l'IW‘]J’J'IG\'JEIU'IQIH‘WI'JE]E]UY]H'IHﬂ'l‘i‘ﬂ'lll‘}"iQﬂ']ﬂ')]i1H1ﬂ511ﬂ1lﬂﬂqtyiy1ﬂ1ﬁ (2830 19%t)

nazouaudou (50 oswmaiea 2 $2lue) uanfuinulugeozgiifiourondiazgend
TnsAgufiguugiteniluszozinn 6 dou Sauiansfiueendiadu arsilsznoning
Huoauaznas lsHadaaas Tﬂqu:qﬁnﬂuuﬂﬂuﬁmmﬁnﬂmﬁunmﬂ%‘uuuﬂmﬂ'nmd';u
sudsaansggdvauiandueendiadu a151sznou Indfuen uazanelsdad laan
galnd Insidu ednlsAauszoznmmsifuinsuasriavesussyiasidinademsanag
sosnnuannsalumsivsaminlugliessn newnsazdansfvesthasaludnila
Tunisdnnnmissensuvesdus Inafifineasasalud nuhesadaludnindedi
suniadarisevandon 1T uasuuumseaniudmd ndu sama HaZMIUBNTUIINGIN

A 4 Yo og 4. o % ¥ oo v
tﬂ'smﬂuuﬂumTnHmms‘mLLHammﬁ"lllTﬂ'jnﬂuuuqn,Jq,nmﬁ (2880 199 (p<0.05)



(5)

Title A Study of Drying Process and Biological Activities in

Organic Rice Grass Extract

Author Miss Nuttida Kapkum

Degree of Master of Science in Food Technology

Advisory Committee Chairperson Assistant Professor Dr. Suthaya Phimphilai
ABSTRACT

Young rice grass is rich in vitamins, minerals, fiber, antioxidant as well as
tyrosinase inhibitor. This research was aimed to study the optimum drying condition for dried
young rice grass. The product was intended to be stored at room temperature with least reduction
in antioxidant properties and polyphenol contents and with an ability in iron binding affinity (in
vitro). The study showed optimum ages of young rice grass, Sukhothai 1 and Sukhoethai 2,
between 12"-15" days. In drying study using a hot air oven (HA) with increasing drying
temperature (50-80°C) and drying time (2-4 hrs.), results showed higher loss in antioxidant
properties, polyphenol and chlorophyll contents. Drying conditions under 50°C for 2 hours
showed minimum loss in antioxidant properties and polyphenol contents in both dried samples.
Comparing the HA sample with other dried samples from freeze drying (FD) and vacuum-
microwave drying (VM) under 960, 1920 and 2880 watts, FD samples with VM (2880 watts)
showed minimum loss in antioxidant properties and polyphenol contents. However, sample
extracts revealed the least ability in complex formation with metal ions (Fe2+, Feh, Cu’ and
Zn'"). HA samples had the highest loss in antioxidant properties and polyphenol contents
(p<t0.05) but extracts were able to form more complexes with iron ion (preferably ferrous ion than
ferric ion), copper ion and zinc ion, respectively. In sample extraction study, hot water (80-98°C)
was used for 3-9 minutes. In higher temperature with the longer extracting time proposed for the
VM (2880 watts) products, higher antioxidant properties and polyphenol contents of the extracts
were found. HA samples (50°C 2 hrs.) extracted under boiling water for 6-9 minutes had better
iron binding affinity than in other extracting conditions. In product shelf-life study with VM
(2880 watts) and HA (50°C 2 hrs.), products were packed in aluminum foil and polypropylene

bags then placed under ambient temperature for 6 months. The antioxidant properties,
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polyphenol and chlorophyll contents decreased throughout the storage time. Samples packed in
aluminum foil bags had better values in moisture content as well as antioxidant properties,
polyphenol and chlorophyll content than in polypropylene bags. However, storage time and
packaging material reduced ion binding abilities. In consumer study, young rice grass drinks
from HA process had higher scores in color, odor, taste and overall acceptability than that from

the VM (2880 watts) process (p<0.05).



