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JANWIPA PUMMARIN : EFFECTS OF DRYING METHODS, TEMPERATURES AND

The objective of this lemperatures and amylose content on
grain strength during milling. Tha 4 ‘\ﬂ:ﬁ&a ed in the experiment. The paddy was
subjected 1o two drying methods, flus ooy e plring i{\\:\:‘\ ,& t‘u de drying (FBS) at drying temperature
of 90, 150 and 170°C. The cf i \*

e head rice yield, chalky grain, starch
‘ '!' \ i@l amylose conlen of RD 6, KDML 105

# \1\" showed that Ihere were significant influence
““‘H .\‘ 3 methods, as well as two-way (drying

temperatures and amylose contenl) *‘l"\‘ znlage of head rice yield, pasting
properties and thermal properties (g ; "“'—F‘IF 1‘ or the chalkiness of rice only the influence
of above three main factors was significilll Dryinda wiipe d to incrBasing of head rice yield in all varieties (p<0.05),
except RD 6 when drying at 90 and 150°C ighatu nb Sighile . Drylng with FBTS method, could increase head rice
yield higher than drying with FBS method. D oL
method. the chalkiness of rice was lower e FBS inéinod (PSO: Jroperties which was measured by using RVA,
pasting temperature incfs ' RD 6 dried under FBTS method
Drying at high temperaliy & e ot peak viscosiy tFﬁmeDE{FBTS
mnhudlbmmngd bac] 60 < reduction than other varieties,
while FBTS method had no ¢ i! effect on s vera meas LI] using DSC, It was found decreasing
of AH_ and AH,, mum;mumngmmwsmmmﬁlﬂrwanmm Lowering of AH_, and AH_ as

granule morphology. pasting’ p
cryslallinity were studied at
and SR 60 was 5.18, 16.83 and 24 GIFe
of above three main factors

af rice was seen from high drying temperature. In FBTS

drying tem increased Mhsﬁﬁu D 6 (AH_). The changes of starch granules were examined
under SEM, mﬁﬁy nization occurred in some
granules. The all three varieties of rice.
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AN9197 4.6 T, T, T(T-T) waz AH gaansAnea Rt uaeutiete 3 anemi §°

Aaagg’ grunnRlunisiiaaaihuadis (°C) Ang|
(/g dry
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C C o

Control RD 62.93+0.46° 0.59"  16.50+1.05" 10.2120.76°
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RD-90-T+S 18.62¢1.04° 8.24+0.93'
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KDML-150-S 68125 ' 5540. _— 79, : 0.93+0.33 5524048
KDML-170-8  68.2040.08 734 -: 78.36:+0.¢ 0.1710.65‘”’b 5.39+0.36"
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FnRENN19AIMIN % ANLTUNEN (angUil n. 9)
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AN9199 0.2 anenislasaaFenanaaadanilaidlunig A waziuy Vv

Starch X-ray powder diffraction patterns
A-type V-type
d-Spacing, A° | Intensity* 1’ d-Spacing, A° | Intensity* 20
8.72 w- i, 1”“; m 7.36
7.70 W w 11.70
5.78 8 fﬂ 6. 13.10
5.17 | (0 - 15.30
TR/ m\%\
4.37 / "@ 18.50
3.78 20.10
3.30 22.60
2.88 25.30
27.50
* Intensity scale: strong ( edi 4 ~' Y -1"1* an (-) WaE more than (+)
Fan: Zobel (1964) m
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MARUIN A
N15ILASIZRRANNA DB

AN37°99 A.1 AYNKLTL99U (ANOVA) ann3atAsnssiian 194t fnaedtsnnns  wailagues

ﬁl"JﬂiI’W\‘iLLﬂ\i‘ll’]'quﬁﬂ 1= 105 LL@”WNﬁ@W??ﬂAUi‘ 60 ‘Vl’é“’ﬂ‘l_l

AuEaTU 95% /

ﬂ —
/

Source F-value Sig.

Corrected Model 4736.288 0.000

Intercept 35882.195 0.000

variety 4736.288 0.000
Error
Total

Corrected Total

R Squared = 0.998

ﬂ‘L!EJ’JVIEmﬁWEJ’]ﬂ‘i
Qﬁ'\ﬁ\iﬂ‘immﬂﬂﬂﬁl’mﬂ
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A137°99 A.2 ANKLUTLI9U (ANOVA) ann13msnsitanteddnaadile fifusidnnfuaes

daiugng 6 Wuga19AanuEA 105 LaTWUEAWITULT 60 NTzAUANNTaNY

95%
Type Il Sum of Mean Square
Source i F-value Sig.
Squares (S! 5 (MS)
Corrected Model Yoy, 44872 0.000

Intercept 32159.274 0.000
variety 69.532 0.000
temp 179.869 0.000
method 252.488 0.000

variety * temp 11.179 0.000
variety * methog 3.226 0.060
temp * method 2.752 0.087
variety * temp * 3.727 0.019

method
Error
Total

Corrected Total

R Squared = 0.977 (AdjustedR Squz

ﬂuEJ’J‘ﬂEmﬁWEJ’]ﬂ‘i
ammnimumfmmaa



997 A.3 A9 (ANOVA) a1nn15atAnzsinan1eannvedilasidusdnaasld

1
A

209919 UI19RENNEA 105 LATHUTANITLLT 60 flezdupnu ey 95%

Type lll Sum of Degree of Mean Square
Source F-value Sig.
Squares (SS) res (MS)
Corrected Model 0.005 i{// 0.000 4.719 0.000
Intercept i i' / 217.966 0.000
variety ; X 36.956 0.000
temp 3.731 0.037
method 8.866 0.006
variety * temp 0.316 0.731
variety * method 1.247 0.274
temp * method 1.491 0.242
variety * temp * 0.079 0.924
method
Error
Total
Corrected Total

R Squared = 0.687 (Adju

ﬂuEJ’J‘VIEWIﬁWEJ’]ﬂ‘i
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A MntnTenatinauilidaRugny 6 Wuganananuza 105 uazAUSANITULE

60 NTLFLANNITANY 95%

Type ree of
Dependent Mean Square
Source F-value Sig.
variable (MS)
Corrected 571 4.279 185.916 0.000
Inter-c 0.202 248450.202 343993.607 0.000
1473.123 0.000
25.910 0.000
met] 13.680 0.001
gnungiicu " 0 = 3 547 0.703
AeAunile | variety gmeth 11.660 0.000
(PT) It m d I.4.17 o 08! 2.888 0.078
variety Stemp 1.541 0.227
ho
Err 2
Total
Corrected I
Corrected Model — 4592.387 273.649 0.000
Interce 5 b 0333.748 | 93572.291 0.000
1546.983 0.000
248.896 0.000
it 39.520 0.000
. » v *temp 164. 9.787 0.000
ATAIHUUA
variety * method 131.102 2 65.551 3.906 0.036
f94m (PV) J q 0.000
AR SWeAS- | =
q method
Error 21 16.782 u
RSN BN NENR
orrect tal A 1
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60 NILALAINLTRIU 95% (5i9)
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AMnHRTassaatinauildaiugng 6 Wuganapanuza 105 uazAUSANWIIUL3

Type | ree of
Dependent Mean Square
Source F-value Sig.
variable (MS)
Corrected | .207 1.710 217.251 0.000
Inter(; 5.185 241705.185 19436.087 0.000
) 7 1209.055 0.000
194.705 0.000
met I 8 8 40.498 0.000
Apramiln | varély * te 461 - 4. 27691 | 0000
fianae | variety “ffetho 4 36.331 0.000
(BD) te me 0 0.5C o 41.835 0.000
variety * o] ﬁ 5 0 47172 0.000
od !
Erro 36
To
Corrected T ﬁﬁ_.”
Corrected Model — 3089.838 407.253 0.000
Interce 5 - 4075.096 30852.041 0.000
3574.120 0.000
34.360 0.000
n 10.370 0.004
. va *temp 272. 35.898 0.000
ALEBILLLIA
(8) variety ?ethod 98.865 2 49.433 6.515 0.006
78.4172 g 9.236 171 0.015
AR NEY) TN - | =
method
Error 159827 7.587

W1

AN I B3N

0

Ne
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A13799 A.5 ANKLUTL9U (ANOVA) a1nn139tAn it an 94D Raedan1TRn19AaNNSan

annsaand lurdusasdaatineutliinoiugng 6 Wugananenuzd 105 uay

o 6

WUFANITOULT 60 NITALAINITOIU 95%

q

AT

NEa

Type | ree of
Dependent Mean Square
Source F-value Sig.
variable (MS)
Corrected /loc - 43 17 23.777 0.000
Interc 9.37 = 9.378 619934.549 0.000
31.609 0.000
74.639 0.000
met 20.365 0.000
\% te 4 ‘i"_‘ .8 4.517 0.004
T, variety *.metho 1.351 0.270
te me I.il..38 > 9 1.696 0.196
variety * p .30, 2.631 0.048
od
Erro 9
To
Corrected T
Corrected Model —= 3.280 19.041 0.000
- -
Intercep 620.794 | 1750910.833 | 0.000
12.039 0.000
76.227 0.000
n 10.686 0.002
va *temp 0.45 2.622 0.048
T, variety *Eethod .016 2 0.008 7 0.045 0.956
It *me 8 y v 4613 0.015
Bl 13 NEVI I WA T G | o
“ method
Error 7.285 42 0172 a/
J SN
2
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A13799 A.5 ANKLUTL9U (ANOVA) a1nn139tAn it an 94D Raedan1TRn19AaNNSan

WUDY

o 'S

9 9

WITTULIT 60 NITALANITANY 95% (6ia)

annsaand lurdusassantinsuilsiinaiugng 6 Wuganonenusa 105 uay

ANApLirel

BNNYIA

Dependent Mean Square
Source F-value Sig.
variable (MS)
Corrected I .655 5.983 0.000
Intercep 356862.325 1289804.625 0.000
a 19.155 0.000
g 6.703 0.003
7.239 0.010
Vé * tens 1.246 0.306
T, variety “umethog 2517 0.093
te method 2.169 0.127
variety * 1.532 0.210
od
Tota
Corrected Tota
Corrected Model 7.851 11.439 0.000
Intercep 8841.900 12883.165 0.000
_J 48.411 0.000
_..‘Tii 26.300 0.000
'I g .fl:-l 3.147 0.083
va J * temp 6.748 1.687 2.458 0.060
T-T, variety * method 3.223 2 1612 2.348 0.108
temp.* me " 1.59 7 159 0.324
ﬂ uriyem | 19 7] ‘ gSﬁ f] ﬁSOS 0.733
“ method
Error 28.835 0.686 a/
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A13799 A.5 ANKLUTL9U (ANOVA) a1nn139tAn it an 94D Raedan1TRn19AaNNSan

g 6

WUSAWITOUNT 60 NIEAUANNITANU 95% (D)

CR]

annslaan lusrdusassaatineutliinoiugng 6 Wugananenuzd 105 uay

gel

Dependent
Source
variable
Corrected
Intercep
d \/
meth
vV * ten
AH variety ethq

temp * method
variety “temp

ethod

O

e T

Errg

Total

Corrected Total

Mean
F-value Sig.
Square (MS)

39.948 0.000
11626.362 0.000
69.717 0.000
117.154 0.000
22.557 0.000
9.046 0.000
16.945 0.000
3.832 0.030
4.491 0.004

4¥
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A137°99 A.6 AYNKLTL9U (ANOVA) a1nn139tAn st an 4D Re9aN1TRN19ANN5a 1

ANNNNTUABNLANUAN TANNAUNAAAINNITF NN AT LIRS NaLTTaE9

WUENT 6 AUFINIABNNTA 105 UATRUSANIIOULT 60 NITALAINITRIU 95%

ree of
Dependent Tyl Mean Square
Source F-value Sig.
variable (MS)
Corrected M = 2 .796 2.300 0.032
Interce- = 494 - | 87300.494 52896.872 0.000
va 2.661 0.061
e 8.433 0.002
metho 3.090 0.093
vari em .-:‘ 0. 0.078 0.988
T, variety * od " 0.669 0.523
tem eth -'634 f 3 0.192 0.827
variety * 3 1 0.225 0.922
m d
Error 50
Tot
Corrected To ij_.;
Corrected Model = 1.260 1.398 0.226
- Y
Intercept 7219.573 141139.637 0.000
' 2.803 0.083
2.138 0.143
(o] 2.430 0.134
vari temp 0.1 0.187 0.942
T, variety * method 1.321 2 0.660 0.733 0.493
temp * 0.630. q 0.315 .350 0.709
G TR VIEH NS WERSA T T | oo
q method
Error 18.999 21 0.901

A

PEENNNINE
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A137°99 A.6 AYNKLTL9U (ANOVA) a1nn139tAn st an 4D Re9aN1TRN19ANN5a 1

ANNNNTUABNLANUAN TANNAUNAAAINNITF NN AT LIRS NaLTTaE9

o 6

GL))

Dependent

variable

Corrected Model

Intercept

temg
od
variety jster
varie me
temp * method
variety ™ temg
methog
Error
Total

Corrected Total

Corrected Mc

4.689

1.758

&Y

2.401

variety *fr'ra

ariet it
p/* metho
variety * temp *

method .

NN ‘iéﬁzﬂ

70.083

Corrected Total
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UGN 6 WUFLIABNNER 105 LASTUGANITULT 60 NTzAUANNITaNY 95%

/lean Square

F-value Sig.
MS)

791 0.698
160650.078 0.000
2.437 0.112
1.821 0.186
0.009 0.925
0.392 0.812
1.563 0.233
0.446 0.646
0.202 0.934
5.240 0.000
14121.070 0.000
6.610 0.006
11.475 0.000
8.416 0.009
0.439 0.789 0.545
1 2.194 0.136
851 ﬂ 50.367 0.697
0.600 1.077 0.393

188
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A137°99 A.6 AYNKLTL9U (ANOVA) a1nn139tAn st an 4D Re9aN1TRN19ANN5a 1

o 6

GL))

Dependent

variable

ANNNNTUABNLANUAN TANNAUNAAAINNITF NN AT LIRS NaLTTaE9

UGN 6 WUFLIABNNER 105 LASTUGANITULT 60 NTzAUANNITaNY 95%

AH

ret

Corrected Modg

Intercept

varie
variety od

temp “imetho

variety * temp *
met
Error

Total

Corrected Total |

Mean Square

MS)

F-value Sig.
40.144 0.000
13712.827 0.000
25.216 0.000
101.544 0.000
135.854 0.000
13.618 0.000
20.108 0.000
15.111 0.000
6.138 0.002

4¥
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