d d a a ) o a
To1309 NN ANUS 1@1@:LLﬂ‘§&Jﬁﬂ’]%:’ﬂﬂd'll"l‘?lli.lﬁé]ﬂl.l.ﬂ:ﬂ'l'iﬂ‘i:&lﬂW“l’mﬁﬂﬂ’]‘iﬂiﬁﬂgﬂ

ATANINNITH
J L)
Fandanw WNFIANA YayTan
£a e - =3 [ LN & I = L
21N3INUInI AInenfinus HEumMananId an.aena asur

av Saw & d e il o = W g as ’J @ a
nwitphidaguesdinewau laazunsuanuzaastiunisawussuliaes uazd1ad
W e = LY - =l W 1 . - W = ]
wuswwmlan 2 vhnsfnwlusnwinuden wisudedlasuatiifenliazBoariuazuns
o o P oA L | '
2119 100 17 $andierziniaaidanuds uazgmnndnaansudsu lasldiaTes DSC lusn
- & A = I X o o Qs & & v = b o
n‘mLﬂﬂ:wq@LﬂemLmw:ﬂmﬂmmumnﬂaanumlﬂumm'ﬁumummﬂa: 40 £9 90 Tawiniin-
1 =) - - o J o ¥ s e 1 [l o @
Wen mumﬂmﬂ:ﬁmamﬁﬂunma‘n'ﬂuwu dSuanNTuAagns ntaanimIainnuTayas
20 Tagsihwminiden nawuin mnmﬁaawuﬂwnﬂﬂwLzJamLm'anﬂmnu am‘vmmmﬂamma (T)
a:aglumaqquu 7 £9 0 29 LTALTUR T@aﬁ;mLsJanme:a@1aoLuaaﬂmmammlumama
= & = a A - A A A a
W nYu Iwsmefswasnunldlunsdfousousniotounad (AH) wldranas iladasiu
a o & a v i | a f % = o v o = ¥oan 4 [
PR ILTIANTUITUITURNUIT @2887971nienazd123 10U oA Ll s sawtuda e
(un-freezable water) S88az 12.35 uaz 27.08 lasshuinidunauiay lusuvesgmnpiinaansu-
Fu azwuindanlnatdvenunslusiuvastianitsuazgiaid I@m:ﬁﬁ’uagiuma 27 1§19 36
a o b a & A e a & & X a A
NANTATUR UazamnndnananTudruasiiuiuiladasusauduindwisidunaananna
Y4, 2 -
yasidavhmiindunanadn lamaasiuszuy
di o ) o = = AA L2
Wanmwaaldenuds Lm:qmwnﬂunmaﬂﬁumﬁummﬁ:ﬁ‘l@ wdsznaviduleazunsu-
1 L3 g L = = L J =
DU ITWUAN 'lﬂa:meamu:‘nawnmaaawuﬁ:uanmu:lnﬁ’mmnu \anaTaan tlaasunsy
FOUL q:mmsmﬁ’mmqmﬁ{}ﬁﬁfﬂ:Lﬁu%'nmﬂ'w'luamam'az fia dnd1 uazgININFUNIIENTIN-
ToU '[rnm‘l@?qmﬂﬂﬁ@‘im’j’ué’unmﬂm'\w’ﬁi’u (FN112ARIBLTI) A 5 WAz 25 avAILTaLTes
1 - 1 @ - A L% e
Fmgunndgindndunaiansudtu (anzadiuens) Ae 35 uaz 45 avruaaldos 3Nty
qg L = A é - O ] Vv @ 1 = b = L7 2 O
ﬁaﬁ’n’ﬁ”mﬂSanmaaawuﬁmmmnmwqmwnﬂmanan FudatnaNg JavTunmindunnaland
& ' a ' a i a = e a Y o & a aad
AaKe 0 B9 8 FUaH wWuin maﬁtﬁusnmhnn q anzdffinadndwiadn SgmnwnFadn
d' = o = @ BI J 1 LT A A
Tagdamiusnerlugnizasioens azﬁﬂ‘smmﬁ"n@meugwumnmwnwLﬁusnuﬂuann:
ALY WRAILALAWIN n’mﬁu%’nmﬁn‘luama:ﬁqmﬁgﬁganiwtﬁmmaﬂﬁui‘ﬁ'uﬁlzﬁ’aaﬂ%’uﬂ‘gd

AmNWMIRLIT) YlWldUSinudndwinnniwiei s

wé’ngm‘s ANLFRATURIL U moiladaindne. 5?'“’1"&1’1@?....%19.4.?3!.@!6‘1

213771 Inenen a@i‘ua:mﬂ'[u'[a gnsems el ﬂ‘ﬂa ﬂ'i“'ﬁ"luiﬂﬂ‘iﬂ W1

dmsfnwn 2558




Title State Diagrams of Paddy and the Application for Improving of
Rice Milling Quality
Author Miss. ChutamasBoonrod

Advisors Assistant Professor Dr. KhongsakSrikaeo

This research aimed to develop the state diagrams of two paddy rice varieties, San-pah-
tawng (waxy rice) and Phitsanulok 2 (non-waxy rice). The state diagrams were constructed by
measuring freezing points and glass transition temperatures using a DSC. Both paddy rice varieties
were milled to pass a 100 mesh screen. For freezing point analysis, the moisture contents of the
milled samples were adjusted to reach 40 to 90% wet basis. For glass transition, the samples with
moisture contents of equal or less than 20% wet basis were used. It was found that both rice
samples exhibited similar freezing points (7)), in the range of -7 to 0 °C. The freezing points
decreased as the solid fractions of the samples increased. The enthalpy (AH) used for ice melting
also decreased as solid fractions increased. The un-freezable water was determined from the
enthalpy and it was found that the un-freezable water contents of San-pah-tawng and Phitsanulok 2
were 12.35% and 27.08% wet basis respectively. In terms of the glass transition, both rice samples
showed similar glass transition temperatures, ranging from 27 to 36 °C. Glass transition
temperatures increased as the solid fractions of the rice samples increased. This was influenced by
the water content which acts as a plasticizer in the matrix.

The freezing curves and glass transition lines were used to construct the state diagrams
which were found to be similar in patterns for both rice varieties. The state diagrams were used to
determine two storage conditions, below and above the glass line. The temperatures at below the
glass line (glassy region) were specified as 5 and 25 °C while the temperatures above the glass line
(rubbery region) were 35 and 45 °C. Both paddy rice varieties were kept in the predetermined
temperatures and then sampled for milling test every week (0-8 weeks). Head rice yield was
determined. It was found that all storage conditions improved the head rice yield after milling. The
storage of paddy at rubbery region improved head rice yields more than that at glassy region. This
finding indicated that the storage of paddy rice above the glass transition temperatures improved

milling qualities as evidenced by head rice yield.
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