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NM3INTITHAMMNVDUNEATT

1. AINNI 813 OATIAIUANNLINBANNNNUNAA (Adair ef al, 1966)
d
gunsas
A J
nosiiies
ad
EM3

19

@ a a @ ] <} o :’ a 1
?fﬂJ"UTJﬁWi'Jﬂﬂ'ﬂiJﬂ}JIN 817 (UaatuNg) A1081982 10 1UaA 1UIU 3 1 AAA

q

MAYLAIMUIVUNISATIAIUANVEIABANYAI
:’ LY v Jd o aa
2. MnHNINaa (m%‘maﬂ ANITES Y, 2534)

d

ginsal
nea%a Irlihneien 4 A

aa

BT

vy

Y 1 I ] oy @ @ o 3‘ a 1 {
FUUNIATAIDYNAL 100 UAA FIUIHUD (PTN) TUIU 3 1 AnAIRAY LL%’J

q

Y
o o v 1 <}
mmmlmzswqmWaclugﬂumuﬂﬂe 100 tyan

3. ﬂ]‘iﬁﬂﬁ’ﬂlmmﬁﬂ‘{l}nﬁlﬂ (Juliano and Perez, 1984)
d
gunsai
=4
LIDILUYT
ad
I5NI
1 o ] 3 1% Aa a o oy
’qg\l%13513&Lﬁ$%13ﬁﬂ@]3@81\1ﬁ$ 10 tUa® IANINY1D (Nﬁﬁlll@]i) TUIU 3 91

a ' { o Y] o <
ﬂ@ﬂ’]l,ﬂaﬂué}')ﬂ'lu']mﬁ'l@@5’]ﬂ’l§'§ﬂ§5néllf]\ullaﬂ

[ @ =} { <]
’f]ﬁi'lﬂ'liﬁﬂﬁﬂsllﬂﬁlﬂaﬂ = ﬂ31mﬂ1ﬂlﬂaﬂm@\16{h’]ff‘fﬂ 10 tan
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mmanmﬁwm%’nmﬁ 10 tyan
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&, v v Y .
4. IUBANNAVIGN (Juliano, 1985)
d
gunsas
11504 Texture analyzer 3:: U TA-XT2
ad
IHNMAI
A .
1. taenTisunsu Texture expert English
% 3 v @
2. 14%19@a 5-blade kramer shear A2152V0IHITAVUENATDU
2
A A a < v o A A a o I [
uaamm/’smﬁ, AU IVDINIANAINITNATDY 10 uaamm/’smﬁ naalegautuszey
N3 70 Uaaiuns
19 o [ J
3. Tdd9ngniman 50 n3u aaluwad

4. ©1UA1 Maximum force (hardness) AIMINNUINT 1

Force (N) Maxirmmn for ce
TE.454

39.22- / \\_‘\

19.61. /
0.00 - _//

T T T H [P I
0.0 10.0 20.0 30.0 f 400 50.0
-19.61] j Time {sec)

|
]

-39.21]

MNWHUINN 1 A15011UA1 Maximum force (hardness) "Uﬂﬂ%”l?fjﬂiﬂﬂlﬂ?ﬂﬂ Texture analyzer

5. AU (A.O.A.C, 2002)
A A ¢
meummzqﬂnsm
1. é’euam%’au (hot-air oven)

2. nyeera Iihmeiion 4 dumala
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a I'4
3. @AYNAMDT (desiccator)
4. 1509 UNaY (blender)
Aa A = A .
5. mMyuzezgiioniirila (moisture can)
6. ALUNTITOUVUIA 100 mesh
ad
AN
3 9 Y A o Y [
1. UANAAYIIAITANYIATOITUNANLAITOUNIUALIANT
e'; 1Y ] [ 9 91:1 o d‘ 1 a A =
2. Fadegnadszinm 2 niuld laiminiuiueulumyuzezgiitiond
a\ A 9/2’ % d'
shilansumsouan Idiiviinaan

a [~

3. eudarhludeulwihnguvgd 130"y Junar 1 42 Tug

U

Y
I 9 o A

Y v
4. Yarhnaldduluednames udadald Idiminnuuueu

Y
5. analFunuanurungas

ANUFU (Fo8a2) = (B—C) x 100
A

e

e A = ihmindlegenouou

% 1

MUNAIDINTINMNFULNOUDY

'3 ﬁo '3 ﬁo

@

MUNAI08195INNIBULHAIDD

a
Il
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6. YSnaezailaa (Juliano, 1971)
in3esiionazqulnsal

1. Lﬂt'ié’eN Spectrophotometer?;ﬁjﬂ Jasco ﬁq U V530
2. ineenuuiian i (meenetic stirrer)
3. 15 I wmetiion 4 §uma
4. 1n50edUNAY (blender)
5. @ZUNTITOUVUIA 100 mesh
6. VIaUsulsunasvuia 100 Haaans
7. Volumetric pipette Y119 1, 2, 3, 4, 5 Haaans

8. nlavuia 1-10 Hadans
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=
CAEIGEY
1. asaza1eensIueasssas 95
4 4
2. msazarelyden leasen leamwudu 1 Tuans
an Y 9 4
3. msazangnsaezEanudy 1 Tuais
[ 4 Y]
4. asazangleledu (laledu 0.2 n5u uaz TlupadenloTalad 2.0 n5u
luansazaie 100 Haaans)
4
5. ozl laduIgng
as
35ms

MIA3EUETALAIONIATIIUBL L Lad

v 4
1. ezl laauigns 0.040 n3u laluvaalsulsuasvuna 100 Jaaans
2. IANENTazaeeNsIUealosay 95 Ysuas 1 Jadans weuuie o6
THeriiTasimemisvan
a 4 o a A Aaa
3. wvansazane ladey laasen laadudy 1 Tuans USias 9 adans
Y A 1 I ~
4. muvearadluvadaaseanuuiman Iihuiu 10 wid
o J ] I 9 1 Aa Y] 9 oy o
5. duneuiivanesnuazdaedlunaaninau ldluviadletiinau
Yy
1an
[ a I Aa aa v [y
YSuiSinasidlu 100 Tadans e lazanadniu

IR IUAIDEY

1. UANAATIA8IAT 0T UNEN 1EITOURIUAZINT
2. 929819 0.1000 N5N laluviallsullsuasvuna 100 Jaaans
Y

3. ANEIAUIUADUMIIAS BNE1TAZA1ONIATTIUOZN ladTo 2-5

a Jd o 1
NI13AUATITHAIBYIN

1. Unlaasazarsninmswsendiedie Usu1as 5 Yaaans asluviailsy
1JSuasvUIa 100 Yaaans
Y v

2. wuinaulszana 70 Yaaaas

a Aan J a Aa aa
3. daamsazaensaozdandudu 1 Tuats USuas 1 dadans
4. nlemsazanelolodu 2 iaaans

[ a 9 3‘ o'/ I ¥ A Aaa 1 09/’ Qy Y =

5. USulSuasdreimauli 1 100 Taaaas weumzaana 13 20 i

o d o a EEY ] ] ] [ ] 1]
6. MUUAIRFUAIINUMIUATIZHA819u6 1 ldasdedna

7. Jaanutudvesansazane Iaald 10304 Spectrophotometer 3AAINT



132

A A A o 4 I 1w 4
qanauuaefinueInay 620 i luwas Tasdsumasazarenuasamnugud
8. haganauuasla llwlSinaezilad Taafiouannsminasgiu

=S
ﬂ"liL@]ifJiJﬂiW\liJW]iﬂWH

1. Unlassazareninmamisuaisazatenaigiuezil laadsnag 1, 2,
3,4 uaz 5 Yagans avluviadsudsuiasvuia 100 Jaaans

2. mnhndutlszana 70 Gadans

3. Mnlemsazaensaesdantudu 1 Tua1s 151105 0.2, 0.4, 0.6, 0.8
waz 1.0 dadans ldadluvafiinsasasnasgiu audidy

4. Unleesazanelelonu 2 Tadans

5. USmlBnasdaoninaulifld 100 Sadaas wiazaana’l? 20

6. "‘i@fhm:i@ﬂﬂﬁuumsuaqf;mazmﬂmmﬁgmﬁmmﬂnﬂﬁu 620 W1 Tu
w3 uazeunsmsenialSnaeziilaa (MSumiladn 100 nsu) aaludosas s, 16, 24, 32

1A 40 AUAIRANAULEL (MWHUINT 2)

0.5
y =0.0108x+ 0.0033
2 4
= 041 R?=0.9998
=]
Q
o 0.3 1
3
5
__e 02 1
2
e
< 0.1 -
0.0 T \ \ ‘
0 8 16 24 32 40

Amylose content (% milled rice dry wt.)

MUEN 2 nsluasgIusenIelsunaesiTag (nSu/utled1a 100 nSu) AuAIng
A A &
AANAULENNAINGIINAY 620 W1 TUINAS

Standard curve of amylose content at wavelength 620 nm
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7. fanssudumizveueulasilanenddiua (dau1las91n Theerakulkait and Barrett,
1995)
A A ¢
in3e9ianazgnyol
1. 1A309 Spectrophotometer %0 Jasco 3:: U V530
2. INTOINYUNIINIUANGUNYI 810 Sorvall {1 RC 5 B plus
4 1 <

3. 1n3eanduuman i (megnetic stirrer)

4. nyeera Iihmeiion 4 Sl

5. 1A509FUNAY (blender)

6. 1304 Vortex

7. UnnesUIA 250 aaans

8. lavua 1,2, 5 Waaans

=
ARIGEY
1. luTlaswuman
] J 9 9 4
2. asazaeeamatiniwesidutu 0.2 Tuas (pH 7.0)
(3 Yy 9 Jd a g’ o a aa

3. gsaraeduMAsTNUNTIY 0.1 Tuats: Uulainau 10 Nadans, Tween-

20 USwes 1572 Tulnsaes vaznsaa lwaon USuias 157.2 lulasaas auldiniudoe
A = Y a a s Y Y s 9
wypaniman i udrdvmsazarelwdey laason leadudy 1 vosuia au'ldans
% a I~ A Aaa @ 4 4

azanela UsuiSuasidu 200 Tadaesareasazareveamativwos vty 0.2 Tuans (pH
7.0)

4. @13a2a18 Bovine serum albumin WUTU 200, 400, 600, 800 LA 1,000

[ 1 A Aaa = ) 4

Tulasnsuseiiaaans luasazareTs@euaas lsavuvu 0.15 Tuans

5. asazatenaaey 11/5A1: aza1e Coomassie brilliant blue G-250 15112

a Aa o

100 Haansy lumsazagonsvoauiusosas 95 Usuas 50 Uadaas wuniavoassn
A a Aaa ] Aa I Aa aa 3/ o
wutudesay 85 1Su1a3 100 Tadans udr5uisuasilu 1,000 Hadans arerinau
ad
M3

MIATIUAIDE

[ < 9 9 A [ [
uaatnlululasnumainazuaiunsdronsosdunay luszrieua

% 1

a [~ A @ q ¥ a a o Y
%zmu“luimmummmuizﬂzv] Lwaﬂmﬂu"laflﬁqmﬁgw DYNVUSVANU -35 4 LAIUTIY

a

thansi 18 luge luasunazii Ui uigumgil 207

U

mmﬁmau”lmﬁ"lawm%ma
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v o ' o ) o s I
1. ¥3910819 40 nTu wautumsazaeoamarivivosidudu 0.2 Tuas
~ 1 3 a A Aaa = 4 A aa
(pH 7.0) Nuxdulsuias 60 Jaaans asludninesvuia 250 Haaans
o 4 ] < |
2. mulidnsudrenToanvuiman dudunar 30 i vazniu
i
1 3 9 :j < A 4‘ a [ 910' v o
naouAIsihIIUaRauInaaeaIuANguYl lumsanalidng 4
40

a

A Y A A A ~ <
3. 1HIBUENAYIATOINYUINIBINIUANUHALN 45 NAIW5ITDY
[ I =
N 10,000 x g 1111 45 WN
1 y 4
4. anlanldaemsazateen e (crude extract)

a Ja 4 ~AAa
MIAATIZHNINTIuveuau Tl lanendaua

a) 4 a Aaa 1

1. nlamsazareeulai 1 Jadaas laluaoanaass

2. uasaraedudasnaudy 0.1 Tuais USuas 2 Haaans

3. Jasmanasundasaimsganauuasianuenaau 234 ur Tuwas

1 Pl o o X o

Tag 1 wieeu'lsi vineds anveusoveaay i lums lsduaasnudr ldansdain 1y
. “ 4 A 4 D oad ~ o
AganauasinNueInau 234 W luwas wasuudasll 0.001 deowil Aguvigil 25" (pH
7.0)

n151115u1a 11)5AU (Bradford, 1976)

a 4 A Aaa 1
1. Tamsazanaouled 0.1 Jagans ldlurasanaaes
o o o 4 4
2. fhwvasnlasldasazareealaiiesidudy 0.2 Tuars (pH 7)
a A Aaa 4
UYS11a3 0.1 Jadaasunuarsazareou la]
3. nasazatenaaeuldsiu YSuias 5 Neaans waulidiu
4
Ay
Vortex Uavelinalgnsenuiu 2 ui
[ 1 A d' d' [ 1
4. FammsganauuaanaueInan 595 uluwas lasdsumaisazae
puasnIUgUE
5. ihmmaganaunas 1d Il Tsau Teafieuannsmuasgu

= =
ﬂ'ﬁmiﬂﬂﬂi’I‘V\Iiﬂﬂii'lusll@\‘iﬁﬁagﬁiﬂjﬂiﬁ‘L!

1. Yulaarsazare Bovine serum albumin ERRY 200, 400, 600, 800 Liag
1,000 lulasnsudeiiaaans luasazarelmdeunaslss Wudu 0.15 Twars Usuas 0.1
Haaanslaluviasanaang

2. umisazatenaasullsau USuias 5 NUadans wanldmidnu
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Y
a2
Vortex taoaliinalgnge 2 urd
% 1 A = A =
3. Jasimsganaundeiniiue1Inan 595 i luwas uaz@ounsiu

seunalsinaldsdu (ulasnsudeiiodans) fuAmimsganauuas (MWHLING 3)

1.0
y =0.0008x+ 0.001

0.8 R%=0.9998 r

0.6

Absorbance (595 nm)

0.0

0 200 400 600 800 1000
Protein content (ug/ml)

d‘ 1 a S [ 1 a aa [ 1 A
MR 3 nalnesgusgraelsinallsau (luTasnsuseiaaans) AUAIMIAANAU
= A
LEINANNYIINAU 595 uﬂumm

Standard curve of protein content at wavelength 595 nm

o a o o a
ﬂ'liﬂﬂ!')mﬂi]ﬂiillftﬂL‘W1$ﬁUfNLﬂuh1°]ﬂJUlﬁ‘Wﬂﬂ“Tﬁ]Lu’ﬁ

a o J ] a 4 1 a aa
ﬂﬂﬂiﬁummwmmmu%u = ﬁuﬂﬂﬂﬂﬂiiuﬂl@ﬁl@u]’lﬂm(‘Viui]il/llﬂﬁ’dﬁi)

(mue/Aaansullsan) 51 lalsau (Haansu/uaaans)

a Al d
8. M3naaA lua (Teo et al., 2000)
A A l
msmummzqﬂnsm

1. 1A394 Differential Scanning Calorimeter (DSC) %0 Perkin Elmer ﬁql Uu
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DSC7
2. a3 Ivihmeiioy 4 dwwiila
3. 10503 UNAY (blender)
4. @TUNTITOUVUIA 100 mesh
ad
IBM3
3 v ] A Y ' o ' 9
1. UANaad128281A309UALAITOURIUAZINTY (A19819917qNVY
n

g luoz g Tauudinsos ouuieludon luihgungl 40w wiu 24 2 Tu9)

v Y Y '
2. Fuihmiindszana 2 Jaansu vazdmiinauaszana 6 Haansy 19 a
Y

o = ' k) Aa A
UIN ﬂmmuauﬁlumﬂazgmuﬂn

a =< g a A y 2 gy Ay )
3. ﬂﬂwuﬂﬂaﬂﬂggﬂluﬂmllajﬂﬂul?ﬂqmﬁaﬂﬁﬂ\iﬂﬁgﬂ']m 1 GD"JIIN

9
v 1 a

[ ] ° o <3
4. aeegungiiluminaaeusgizying 25-180 " lagldonsusalums
Tanudou 10°y deui
U 1 a a 4 1 [ A 9 a a
5. 91UFNUQNII A luguazamasunldlunsinamard lu
F¥u
4
VINNDT LUUNTY (T, = onset temperature, T , = peak gelatinization temperature, T, = conclusion

temperature 40& AH = melting enthalpy)

9. Tnsaa$1awan (Kim er al., 2001)
A A J
in309Nauazgilnyal
1. 1A309 X-Ray Diffractometer (XRD) #¥0 PHILIPS ﬁq U X’pert MPD
2. IA504AUNAY (blender)
3. AZUANTITOUVUIA 100 mesh
as
M
S 9 9 A Y 1 1 o oy
1. UAWaAd1919781A393A HAITOURIUAZUNTI (AIDI1T1IGNILYN
i TdusluezaTauudinses sundaludou luihgamail 406 wu 24 3 Tu9)
9 % 1
2. vssuihdmlumadaiedis

3. gaayw (20) 0gizriang 4.00-38.97 ° (40 kv, 30 mA, A, = 1.5406

A)
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v Y
%

o 9 = [ 1 zﬂy A 9 1 tﬂy =1
4, ﬂﬂ!')ﬂlﬁ’t‘JEJ?IZ“U’[’NNﬁﬂ‘fﬂﬂﬁﬂﬁ’)uﬂl’ﬂ\iwuﬂﬂl@]ﬂiWw@’EJWM‘VIVI\‘]‘H‘JJQ

10. Tnssa$199amn (Kato et al., 2000)
A A d
insosNaazglnynl
1504 Scanning Electron Microscope (SEM) %o JEOL ’a': U JSM5800LV
GAEIGEY
1. msazatengaian lanseeaz 2.5 azaeludisazaevomularivies
Wt 0.2 Tuans (pH 7.2)
2. msazanevleanlativulosidudu 0.2 Tuas (pH 7.2)

3. msazaeglasadudn 0.25 Tuans

~ s Y 9 J a a
4, MIALAERREEUAATION lEAutY 1.0 Tuals luasazaieiialaiin
Wrllesdudy 0.2 Tuas (pH 7.3)
5. AsarageNs LAt uTUS oY 50, 70, 80, 90 11A% Absolute ethanol
(purity > 99.5%)
as
M

NI3LA3 A

1 < 9 v sY
1. LLG]leJﬁ@ﬂﬂ?il&ﬁ"ﬁﬁ%ﬁ?ﬂﬂg@'ﬁﬁﬂqe",fﬂi@‘c’Jﬁ$ 2.5 6861811!@'13'613618

v
= a

Woamlaimlasivudu 0.2 Tuans (pH 7.2) Wu 3 %2139 Noamngiivies

Q U

2
2. dndemsazaeealaiviolesidudy 0.2 Tuars (pH 7.2) 2-3 A3

] 1 @ 4 4
3. w¥luasazanenausennaealativimes i dudu 0.2 Tuans (pH 7.2)
Yy 9 s A A o M
tazasazaey IAs AU 0.25 Tuans Ngaingi 5% Wi 12 ¥ Tug
] ~ s Y 9 4
4. uxlumsazarweoalouanilesn ety 1.0 Tuars luasazae
a a Y] J 4
faTauativilesidudu 0.2 Twas (pH 7.3)
5. urlumsazasensveautusosas 50, 70, 80, 90 1A Absolute
Y Y Y
ethanol Mud16y Taesiid 2 aseluugazanududy viuassas 15 1
o I g Aa a
6. faaadIMNIINTUazlIZI 2 Uaduas
Y
7. WiIA073 Critical-point-dried in CO, HAIMUAINTINITUA 0613828
75 Ionspatter-coated with gold

8. 11A9E1NAIUMTIAS BUAI0819L1a I T0INIUNEDY Scanning Electron
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v ] 9
Microscope (SEM) Nf18auenanniy 40 wag 5000 191 tieasvdeu Inseadnganianaly

dnautazgn Tasimuan kv =10
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MANUHIN U

a d d' Y a
ﬂ]i?!ﬂ§1$‘ﬁ!!ﬁgiﬂﬁuﬂﬂ!!ﬂ‘iuﬁ1iﬂ§$!ﬂﬂﬂéﬂum135111’Jﬂ®ﬂ3»l$a 105

1. mamnzrriamsnszmglaludnvInenuza 105
ad w d‘ 9 %
1.1 Ismsanamsnszmiglaludians (@auilasain Mahatheeranont e al,
2001)
] I~ 4 [
1. wrwaatn lululasmuraivazuailunidomsosdunay (blender)

J a < { o <}
lusgrinuavzan lulasnumaniuszozg udrwssyinmed lalugsluaounaziirliny
o‘/ 9 [} 1 A Aaa a 3’ o‘/ a
2. Hadamg 10 n3u ldluvragusuvuia 100 Hadaas wininaulsinas

¥ & T S =
3. ﬂ’Juﬁ'ﬁaZﬁ"lfJﬂ'JEJLﬂi’ENﬂ’JLlLLiJL‘Viaﬂlh\l“ﬁ"l Wuaiuiu 30 wn
1 4 1 1
4. NIDINIUNTEAHNIOUUDT 4 memmwwmu“laalﬁﬂlwum@,uﬁuﬂumﬂ
100 aaang
a = s Y 9 4 a A Aaa
5. mumiazmﬂhmﬂullamaﬂ”l%mmmu 1 wosua UYsuas 2 Uadans

Y a = v A a a Aaa [ oy es/l
ummu"lﬂﬂaaimmuwum 151105 50 Haaans (ANAK1 2 ATI)

!
A ]

3 [ '
6. ﬂfJuﬁﬂliagﬁ']ﬂﬁl')fllﬂﬁ@\‘iﬂfluulllﬁaﬂulw(ﬁ'] Wunaiuu 30 ‘Lﬂﬁ SIGGL

qs/l 4 1 ) v o
Tusnsuiotlaunmzdrundludiiiazas

' v
a 9 A A o @

1 & o o { 9 { o o {
7. wsndsaaiiazateiuen laiguugil 20 s wdwiesvaiie

Tu

e

druaIiazale
< [
8. NIPIVULDUFNIUNTZAHATOULOSF 1
o o 9 Y A [ 9
9. szmueIadniazarveenlasldnislulasmusunaeasadady

Y

U
9 A Aa 1 W A Aaa
gamellsnaaminu 0.1 Jadans
o ~ Y] 9 a oY A A Y]
10. Wesnanaldniinszidaiomios GC-MS (9112 UDIATDIAT
HaNg
lusiwazdealuaisamanuiIni 1)

1.2 SEmsanamsfiszmelaludngn (@aui/asnin Mahatheeranont ef al., 2001)
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] <] 4 o
1. wrwaadnlululasnumaisazuailunidrensosdundy (blender)
1 a o3| { 0 <3
Tuszgrdnuasz@nlulaswumaniuszezs udrwssydman1dlugaluaouuaniliiny
Ngugil -20°
Fat1m3 10 n5u dluvaagqusuuua 100 dadans
9 3
3. pnihnaul3unag 40 aaaas
Y A g 3 =
4. mumsazaearomieanumiman i dunainu 30 wi
a = J Y 9 4 a Aa aa
5. wuensazane oy laasen lsadudu 1 vesuna Usuas 2 addns
Y a S v A a a aa [ g’ 3
udauanlanae Tstimuiuil 1513 50 Hadaas (anad 2 a5a)
4 ' < 3| '
6. numsazareareniosnuian Wi ifunannu 30 wii Udos

9 :ll A~ 1 A v o
THuensuiintlulawunmzarvitludiiiazaie

] Y

1 8 o o ~ 9/4' a o 9 A A o w o 1
7. undaihazaeiuen ldngungil 20"y Frwauiesvaiiieg
1u
aruaniazale
I~ ] o
8. NIDIVULPUNIUNTEAIHNTOULOT |
@ o 9 &Y A [ 9
9. szmueidlniazarvosnlaslamalulaswuaumasaisanaiy
9
U
Y A

gamellsuaaminu 0.1 Yaaans
) ~ o 9 a <Y A A o
10. Wiensnana ldu1AnTIzHA0n309 GC-MS (77171290UAT06
TGER

lusiwazdealuaisamanuini 1)

, :
2. maranerdSnamsisuvelaludnvinenuza 105
2.1 MSIASBNAI5aLa8 internal standard
ad
IEMs
o W Yo o A
%9 2,4,6-trimethylpyridine 1% lasimiinfiniuen azarsluaisazaiensa
a 4
laTasnandn Wudu 0.1 Tuans
2.2 IEmsanamsnszmalaludnims @aulasein Wongpornehai er al., 2001)
1 < 4 @
1. urdadnluluIasnumainazuailunadlenTeesdunay (blender)
1 a [ { )
lusgrinuasz@y lulasnumvaniuszezg  udwssyinwenldlugeluasuuaziirly

a

g A o
NUNYUNYU -20 %

U
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2. Muleasazate 2,4,6-trimethylpyridine 14 0.25 HadnsuA0aAT
31103 50 Haaans laluviagusnvuna 100 Hadans
3. Fadhame 10 n5u Taluaagusu
¥ & T S =
4. mumisazatealronioanauuiman i funannu 30 ui
5. nyeerunIzAIENIees 4 uenwunnzdiulaldluuequiuving

100 Yaaans
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- a s A Yy 4
MINMNANUINN 1 ’(?fﬂTJZﬂﬁ')tﬂinﬂ’(?ﬂi‘ﬂi%Wiﬂhlﬂ@ﬁﬂlﬂiﬁl\‘i GC-MS

GC-MS condition for volatile compounds analysis

Condition

RTX-5 column

length of column (m)

diameter of column (mm)

film thickness (um)

carrier gas

flow rate of carrier gas (ml/min)
injection volume (p11)

mode of operation

injection temperature (°C)

oven temperature (°C)

interface temperature (°C)
inization energy

mass range (amu)

electron multiplier voltage (V)

compound identification

30

0.25

0.25 (5%-phenyl-methylpolysiloxane)
purified helium gas (99.999%)

1.0

1

splitless

200
4°C/min
50°C 200°C

(held for 2 min) (held for 10 min)

20°C/min
200°C 300°C

(held for 5 min)
300
70eV
1) Scan mode (25-550 amu, 1.46 scans/s)
2) SIM mode (n-hexanal’, 2APb, n-nonanal’)
2000

.. . . . d
positive identification

Note: * n-hexanal (mass spectra = 44, 56, 72, 85, 100)

* 2AP (mass spectra =43, 68, 69, 83, 111)

‘ n-nonanal (mass spectra =41, 44, 57, 67, 82, 95, 98, 114)

‘ positively identified compounds were uniquely identified on the basis of the mass

spectra from the Wiley275.1 mass spectral database (Hewlett Packard Co.) performed by

comparison its mass spectrum.
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Conc(c) = A(c) x WAS) x 1
W (S) A (IS) RRF
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Al = duiildfinvesasfiszmeld o

A (IS) = ﬁ}uﬁm}ﬁﬂﬂlm internal standard

W(aS) = ¥miinued intemal standard (lTazn3a)

W) = inveaiaesns (luTasnsw)

RRF = relative recovery factor
A dq ya i y A dqu~ v

RRF = wuildinansnsemield ¢ / Wunldinved internal standard (vidaarna)

I8 Tinansfiszmed ¢/ MuR1ERAYe4 internal standard (FouaASA)
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Felative Abundance

b
10000

(1) Baw tice from Surin province

1340000
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Retention tirme (i)

MNHUINT 4 Tmmﬂmmimmmﬁ'ﬁﬁzmﬂ"lﬁ”luﬁffnmiﬁuﬁeunﬂaﬂm5 105 910
91N
q5uns (a), Vaniaveunnu (b) tazdeaniad sy ()
Chromatogram of volatile compounds in raw KDML 105 milled rice from Surin
province (a), Khonkean province (b) and Aumnadjarean province (¢)
Note: peak 1, toluene; peak 2, n-hexanal; peak 3, 2-hexanol; peak 4, xylene;
peak 5, 2-acetyl-1-pyrroline; peak 6, 2-ethyl-1-hexanol; peak 7, 3-methylnonane;
peak 8, n-decane; peak 9, 3,3-dimethyloctane; peak 10, n-undecane;
peak 11, n-nonanal; peak 12, cyclopropane; peak 13, 3-tetradecene;
peak 14, 5-tetradecene; peak 15, 1-tetradecene;
peak 16, 2,6-bis (1,1-dimethylethyl)-4-methyl-phenol;
peak 17, 1-hexadecene; peak 18, 1-octadecene;

peak 19, 1,2-benzenedicarboxylic acid
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Eelative Abundance
10000 - ki (k) Raw rice from Khonkean province
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Retention titme (i)

ANEINT 4 (D)

Note: peak 1, toluene; peak 2, n-hexanal; peak 3, 2-hexanol; peak 4, xylene;
peak 5, 2-acetyl-1-pyrroline; peak 6, 3,4,5-trimethyl-1-hexene;
peak 7, 3-methylnonane; peak 8, n-decane; peak 9, 3,3-dimethyloctane;
peak 10, n-undecane; peak 11, n-nonanal; peak 12, 1-dodecene;
peak 13, n-dodecane; peak 14, 1-tetradecene;
peak 15, 2,4-bis (1,1-dimethylethyl) phenol;
peak 16, 1-hexadecene; peak 17, 1-octadecene;

peak 18, 1,2-benzenedicarboxylic acid
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Felative Abundatce

180000 (c) Faw rice fiom Anmnadjarean province
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Retention titve (tnitn)

ANEINT 4 (D)

Note: peak 1, toluene; peak 2, n-hexanal; peak 3, 2-hexanol; peak 4, xylene;
peak 5, 2-acetyl-1-pyrroline; peak 6, 3,4,5-trimethyl-1-hexene;
peak 7, 3-methylnonane; peak 8, n-decane; peak 9, 3,3-dimethyloctane;
peak 10, n-undecane; peak 11, n-nonanal; peak 12, 1-dodecene;
peak 13, n-dodecane; peak 14, 1-tetradecene;
peak 15, 2,6-bis (1,1-dimethylethyl)-4-methyl- phenol;
peak 16, 1-hexadecene; peak 17, 1-octadecene;

peak 18, 1,2-benzenedicarboxylic acid
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Felative Abundance (a) Heated rice from Surin province
1240000
130000
1=Z00a0
10o0oad

f=Jm Y o )

[=fmlm]m ]

Soaoo

=00o0
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S.IIJD 10.00 15,00

T T T 1
=0.00 ZTS.00 =Z0.00 =500 40.00 45,00 SO0.00 £5.00

Retention titme (tmitn)

~ = yq Y A 2 g
MNANUINN S Iﬂilﬂi@]uﬂﬁ3J“1JE’NE‘ﬁi‘i/liglﬁﬂl’lﬂiu“lﬂfﬂﬂlﬂﬂﬂuga 105 qﬂTﬂﬂﬂTiu\Wl’Jﬂ

a

”lmfﬁqmﬂgu 100° % U1 30 WA MINTInIAgsUNT (a), TaniaveuLAY (b)
HAZIINIABINUITY ()
Chromatogram of volatile compounds in cooked KDML 105 milled rice
steamed at 100" C for 30 min from Surin province (a), Khonkean province (b)
and Aumnadjarean province (c)
Note: peak 1, toluene; peak 2, n-hexanal; peak 3, 2-butoxyethanol; peak 4, phenol;
peak 5, 2-acetyl-1-pyrroline; peak 6, 2-ethyl-1-hexanol,;
peak 7, 3-methylnonane; peak 8, n-decane; peak 9, 3,3-dimethyloctane;
peak 10, n-decanal; peak 11, I-undecene; peak 12, n-nonanal,
peak 13, 1-undecanol; peak 14, n-tridecene; peak 15, 3,3,6-trimethyldecane;
peak 16, 2,6,7-trimethyldecane;
peak 17, 2,6-bis (1,1-dimethylethyl)-4-methyl-phenol;
peak 18, 1-hexadecene; peak 19, 1-heptadecanol;
peak 20, trans-2-nonadecane; peak 21, 2,6,10,14-tetramethylpentadecane;
peak 22, 1,2-benzenedicarboxylic acid bis (2-methylpropyl) ester;

peak 23, 2,6,10,19,23-pentamethyl-2,6,10,14,18,22-tetracohexaene
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Felative Abundatce

(b Heated rice from Khonkean province
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Retention time (it

AMHUINE 5 ()
Note: peak 1, toluene; peak 2, n-hexanal; peak 3, o-xylene; peak 4, phenol;
peak 5, 2-acetyl-1-pyrroline; peak 6, 4-methylnonane; peak 7, 3-methylnonane;
peak 8, n-decane; peak 9, 3,3-dimethyloctane; peak 10, n-undecane;
peak 11, n-undecane; peak 12, n-nonanal; peak 13, 1-undecanol;
peak 14, n-tridecene; peak 15, 3-(1,1-dimethylethyl) phenol;
peak 16, 1-tetradecene; peak 17, 2,4-bis (1,1-dimethylethyl) phenol;
peak 18, 1-hexadecene; peak 19, 1-heptadecanol;
peak 20, trans-2-nonadecane; peak 21, 2,6,10,14-tetramethylpentadecane;
peak 22, 1,2-benzenedicarboxylic acid bis (2-methylpropyl) ester;

peak 23, 1,2-benzenedicarboxylic acid bis (2-methylhexyl) ester
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Relative Abundance

S — (1 Heated rice from Aumnadjarean province
140000
120000
100000
S0000
S0000

So0000

=0000

S.nIJD ‘ID!DD 15!DD ZD!DD ZSEDD BD!DD 35!DD -ﬂ-D!DD 45!00 SD!DD SSEDD

E.etention time (min)

MNEINT 5 (D)

Note: peak 1, toluene; peak 2, n-hexanal; peak 3, o-xylene; peak 4, phenol;
peak 5, 2-acetyl-1-pyrroline; peak 6, 4-methylnonane; peak 7, 3-methylnonane;
peak 8, n-decane; peak 9, 3,3-dimethyloctane; peak 10, n-undecane;
peak 11, n-undecane; peak 12, n-nonanal; peak 13, 1-undecanol;
peak 14, n-tridecene; peak 15, 3-(1,1-dimethylethyl) phenol;
peak 16, 1-tetradecene; peak 17, 2,4-bis (1,1-dimethylethyl) phenol;
peak 18, 1-hexadecene; peak 19, 1-heptadecanol;
peak 20, trans-2-nonadecane; peak 21, 2,6,10,14-tetramethylpentadecane;
peak 22, hexadecanoic acid;
peak 23, 1,2-benzenedicarboxylic acid bis (2-methylpropyl) ester;

peak 24, 1,2-benzenedicarboxylic acid bis (2-methylhexyl) ester
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Felative Abundance ] .
{a) Preheated co-ardinated pressured rice from

10000

Surin province

1330000
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Retention time (mitD)

sranii 6 TasanTaunsuvesasiiszmeldludnvnaenuzd 10s gnlagmslinanu
Souitioaduiiguigf 60w 1 15w 3awfunsanuduiiszsy soo
winnzahama Wunat 30 wii Mndaniagsuns (), Saniaveuunu (b)
HAZIIHIATIUITY ()
Chromatogram of volatile compounds in cooked KDML 105 milled rice preheated
at 60 C for 15 min co-ordinated with pressured at 800 MPa for 30 min from Surin
province (a), Khonkean province (b) and Aumnadjarean province (c)
Note: peak 1, n-hexanal; peak 2, 2-butoxyethanol; peak 3, phenol;
peak 4, 2-acetyl-1-pyrroline; peak 5, 2-ethyl-1-hexanol; peak 6, 3-methylnonane;
peak 7, n-decane; peak 8, 3,3-dimethyloctane; peak 9, n-undecane; peak 10, 1-undecene;
peak 11, n-nonanal; peak 12, 1-undecanol; peak 13, n-tridecene;
peak 14, 3,3,6-trimethyldecane; peak 15, 3-(1,1-dimethylethyl) phenol;
peak 16, 2,6-bis (1,1-dimethylethyl)-4-methyl-phenol; peak 17, 1-hexadecene;
peak 18, 1-heptadecanol; peak 19, trans-2-nonadecane;
peak 20, 2,6,10,14-tetramethylpentadecane;
peak 21, 1,2-benzenedicarboxylic acid bis (2-methylpropyl) ester;

peak 22, 2,6,10,19,23-pentamethyl-2,6,10,14,18,22-tetracohexaene
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Relative Abundance (b) Preheated co-ordinated pressured rice from

180000 Khonkean province
130000
1=zo0000
100000

S0O0o00
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Retention titme (i)

AMEMINT 6 (D)

Note: peak 1, n-hexanal; peak 2, o-xylene; peak 3, phenol;
peak 4, 2-acetyl-1-pyrroline; peak 5, 4-methylnonane;
peak 6, 3-methylnonane; peak 7, n-decane; peak 8, 3,3-dimethyloctane;
peak 9, n-undecane; peak 10, 1-undecene; peak 11, n-nonanal;
peak 12, 1-undecanol; peak 13, n-tridecene; peak 14, 3,3,6-trimethyldecane;
peak 15, 1-tetradecene; peak 16, 2,4-bis(1,1-dimethylethyl) phenol;
peak 17, 1-hexadecene; peak 18, 1-heptadecanol;
peak 19, trans-2-nonadecane; peak 20, 2,6,10,14-tetramethylpentadecane;
peak 21, 1,2-benzenedicarboxylic acid bis (2-methylpropyl) ester

peak 22, 1,2-benzenedicarboxylic acid bis (2-methylhexyl) ester
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Relative Abund ) ) )
FIALVE AunEance (c) Preheated co-ordinated with pressured rice from

180000 Aumnadjarean province
130000
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f=Jmjmlmm]

[—jujmjufu]

So000

=aaao

T T T T T [ T T T T [ T T T[T T T
S.IIJD 1000 1500 20.00 X000 =0

T T T T [ T T T T [ T T T T [T T T T [T T T T[T TTT
] =200 40.00 45,00 S0O.00 £ 00

Retention tithe (i)

AMEMINT 6 (D)

Note: peak 1, n-hexanal; peak 2, o-xylene; peak 3, phenol;
peak 4, 2-acetyl-1-pyrroline; peak 5, 4-methylnonane;
peak 6, 3-methylnonane; peak 7, n-decane; peak 8, 3,3-dimethyloctane;
peak 9, n-undecane; peak 10, 1-undecene; peak 11, n-nonanal;
peak 12, 1-undecanol; peak 13, n-tridecene; peak 14, 3,3,6-trimethyldecane;
peak 15, 1-tetradecene; peak 16, 2,4-bis(1,1-dimethylethyl) phenol;
peak 17, 1-hexadecene; peak 18, 1-heptadecanol;
peak 19, trans-2-nonadecane; peak 20, 2,6,10,14-tetramethylpentadecane;
peak 21, 1,2-benzenedicarboxylic acid bis (2-methylpropyl) ester;

peak 22, 1,2-benzenedicarboxylic acid bis (2-methylhexyl) ester
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Ugnenany

Analysis of variance for breadth, length, L/B ratio and weight in raw

KDML 105 milled rice from different sources

Source SV SS df MS F Sig.
Breadth Treatment 0.001 2 0.000 0.375 0.702
Error 0.005 6 0.001
Total 0.005 8
Length Treatment 0.001 2 0.001 0.467 0.648
Error 0.009 6 0.001
Total 0.010 8
L/B ratio Treatment 0.004 2 0.002 0.557 0.600
Error 0.021 6 0.003
Total 0.024 8
Weight Treatment 0.013 2 0.007 42.286 0.000
Error 0.001 6 0.000
Total 0.014 8

Note: Mean breadth and length is the mean of 10 kernels selected at random.
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Analysis of variance for moisture content and amylose content in raw

KDML 105 milled rice from different sources

Source SV SS df MS F Sig.

Moisture content Treatment 0.050 2 0.025 0.126 0.884
Error 1.201 6 0.200
Total 1.252 8

Amylose content Treatment 0.350 2 0.175 0.488 0.636
Error 2.150 6 0.358

Total 2.501 8
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AN
Analysis of variance for total LOX activity and specific LOX activity of
raw KDML 105 milled rice from different sources
Source SV SS df MS F Sig.
Total LOX activity Treatment 1175.907 2 587.953 3.141 0.117
Error 1123.214 6 187.202
Total 2299.121 8
Total protein Treatment 0.027 2 0.013 3.460 0.100
Error 0.023 6 0.004
Total 0.050 8
Specific LOX activity Treatment 526.251 2 263.126 1.728 0.256
Error 913.762 6 152.294
Total 1440.013 8
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Wzd 105 qﬂ1ﬂ8ﬂ1iﬁqﬁ’w”laﬁy1ﬁqmwgﬁ 100°% 111 30 Wfi sz
Sandnihminidet iy 1 ; 1,1.5: 18z 2: 1 Mnuvalgn
AN
Analysis of variance for elongation ratio of cooked KDML 105 milled rice
steamed at 100°C for 30 min at water-rice ratio 1 : 1, 1.5: 1 and 2 : 1 from
different sources
Source of Data Type III Sum df Mean Square F Sig.
of Squares
Corrected Model 0.533" 8 0.069 46.525 0.000
Intercept 58.550 1 58.550 39422.883  0.000
Source 0.004 2 0.002 1.319 0.292
Water-rice ratio 0.525 2 0.263 176.800 0.000
Source*Water-rice ratio 0.024 4 0.006 3.990 0.017
Error 0.027 18 0.001
Total 59.130 27
Corrected Total 0.580 26

* R Squared = 0.954 (Adjusted R Squared = 0.933)
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Analysis of variance for hardness of cooked KDML 105 milled rice
steamed at 100°C for 30 min at water-rice ratio 1 : 1, 1.5: 1 and 2 : 1 from

different sources

Source of Data Type Il Sum of df  Mean Square F Sig.
Squares

Corrected Model 441.241° 8 55.155 1938.542 0.000

Intercept 2407.578 1 2407.578 84619.372 0.000

Source 2.370 2 1.185 41.658 0.000

Water-rice ratio 437.654 2 218.827 7691.131 0.000

Source * Water-rice ratio 1.217 4 0.304 10.689 0.000

Error 0.512 18 0.028

Total 2849.331 27

Corrected Total 441.753 26

* R Squared = 0.999 (Adjusted R Squared = 0.998)
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Analysis of variance for moisture content of cooked KDML 105 milled

rice steamed at 100°C for 30 min at water-riceratio 1 : 1, 1.5: 1and2: 1

from different sources

Source of Data Type III Sum df Mean Square F Sig.
of Squares

Corrected Model 1195.028" 8 149.379 263.054 0.000

Intercept 100997.178 1 100997.178 177854.84 0.000

Source 3.984 2 1.992 3.508 0.052

Water-rice ratio 1186.494 2 593.247 1044.701 0.000

Source * Water-rice ratio 4.550 4 1.138 2.003 0.137

Error 10.222 18 0.568

Total 102202.427 27

Corrected Total 1205.250 26

* R Squared = 0.992 (Adjusted R Squared = 0.988)
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Analysis of variance for total LOX activity and specific LOX activity in

cooked KDML 105 milled rice preheated at 60°C for 15 min co-ordinated

with pressured at 800 MPa for 30 min from different sources

Source of data Sv SS df MS F Sig.
Total LOX activity Treatment 1.796 2 0.898 0.613 0.573
Error 8.790 6 1.465
Total 1.586 8
Total protein Treatment 0.007 2 0.003 22.723 0.002
Error 0.001 6 0.000
Total 0.008 8
Specific LOX activity Treatment 23.015 2 11.508 1.080 0.397
Error 63.916 6 10.653
Total 86.931 8
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Analysis of variance for elongation ratio, moisture content and hardness

in cooked KDML 105 milled rice preheated at 60°C for 15 min co-

ordinated with pressured at 800 MPa for 30 min from different sources

Source of data N\ SS df MS F Sig.
Elongation ratio Treatment 0.002 2 0.001 112.000 0.000
Error 0.000 6 0.000
Total 0.003 8
Moisture content Treatment 5.618 2 2.809 37.024 0.000
Error 0.455 6 0.076
Total 6.073 8
Hardness Treatment 0.021 2 0.010 0.842 0.476
Error 0.074 6 0.012
Total 0.095 8
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Analysis of variance for elongation ratio of KDML 105 milled rice during

storage steamed at 100°C for 30 min at 1.5 : 1 water-rice ratio

Source of Data Type Ill Sum of df  Mean Square F Sig.
Squares

Corrected Model 0.004° 19 0.000 1.427 0.169

Intercept 130.095 1 130.095 1000733.7 0.000

Temperature 0.000 1 0.000 1.038 0.314

Condition 0.000 1 0.000 1.551 0.220

Time 0.003 4 0.001 5.641 0.001

Temperature * Condition 4.167E-05 1 4.167E-05 0.321 0.574

Temperature * Time 0.000 4 2.667E-05 0.205 0.934

Condition * Time 7.333E-05 4 1.833E-05 0.141 0.966

Temperature * Condition *

Time 3.333E-05 4 8.333E-06 0.064 0.992

Error 0.005 40 0.000

Total 130.104 60

Corrected Total 0.009 59

* R Squared = 0.404 (Adjusted R Squared = 0.121).
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Analysis of variance for hardness of KDML 105 milled rice during

storage steamed at 100°C for 30 min at 1.5 : 1 water-rice ratio

Source of Data Type Il Sum df  Mean Square F Sig.
of Squares

Corrected Model 49.710" 19 2.616 9.071 0.000

Intercept 364835.669 1 364835.669  1264909.3 0.000

Temperature 5.785 1 5.785 20.056 0.000

Condition 14.850 1 14.850 51.487 0.000

Time 21.815 4 5.454 18.908 0.000

Temperature * Condition 0.540 1 0.540 1.871 0.179

Temperature * Time 2.017 4 0.504 1.748 0.158

Condition * Time 4.388 4 1.097 3.803 0.010

Temperature * Condition *

Time 0.316 4 0.079 0.274 0.893

Error 11.537 40 0.288

Total 364896.916 60

Corrected Total 61.247 59

* R Squared = 0.812 (Adjusted R Squared = 0.722).
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Analysis of variance for elongation ratio of cooked KDML 105 milled
rice preheated at 60°C for 15 min co-ordinated with pressured at 800 MPa

for 30 min at 1 : 2 water-rice ratio

Source of Data Type Il Sum df  Mean Square F Sig.
of Squares

Corrected Model 0.001° 19 7.816E-05 1.340 0.213

Intercept 82.532 1 82.532  1414839.1 0.000

Temperature 0.000 1 0.000 2314 0.136

Condition 0.000 1 0.000 2314 0.136

Time 0.001 4 0.000 4.257 0.006

Temperature * Condition 1.500E-05 1 1.500E-05 0.257 0.615

Temperature * Time 0.000 4 2.667E-05 0.457 0.767

Condition * Time 7.333E-05 4 1.833E-05 0.314 0.867

Temperature * Condition *

Time 2.667E-05 4 6.667E-06 0.114 0.977

Error 0.002 40 5.833E-05

Total 82.536 60

Corrected Total 0.004 59

* R Squared = 0.389 (Adjusted R Squared = 0.099).
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Analysis of variance for hardness of KDML 105 milled rice during
storage preheated at 60°C for 15 min co-ordinated with pressured at 800
MPa for 30 min at 1 : 2 water-rice ratio

Source of Data Type Il Sum df  Mean Square F Sig.

of Squares

Corrected Model 95.276" 19 5.015 16.339 0.000

Intercept 350589.002 1 350589.002 11423434 0.000

Temperature 2.997 1 2.997 9.766 0.003

Condition 41.617 1 41.617 135.602 0.000

Time 20.126 4 5.031 16.394 0.000

Temperature * Condition 0.348 1 0.348 1.134 0.293

Temperature * Time 1.184 4 0.296 0.965 0.438

Condition * Time 28.285 4 7.071 23.041 0.000

Temperature * Condition *

Time 0.719 4 0.180 0.586 0.675

Error 12276 40 0.307

Total 350696.555 60

Corrected Total 107.552 59

* R Squared = 0.886 (Adjusted R Squared = 0.832).
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Analysis of variance for moisture content of KDML 105 milled rice

during storage steamed at 100°C for 30 min at 1.5 :1 water-rice ratio

Source of Data Type Il Sum df  Mean Square F Sig.
of Squares

Corrected Model 58.411° 19 3.074 25.985 0.000
Intercept 224526.932 1 224526.932  1897811.6 0.000
Temperature 12.449 1 12.449 105.223 0.000
Condition 1.998 1 1.998 16.891 0.000
Time 38.946 4 9.736 82.297 0.000
Temperature * Condition 1.667E-06 1 1.667E-06 0.000 0.997
Temperature * Time 3.770 4 0.942 7.966 0.000
Condition * Time 0.763 4 0.191 1.612 0.190

Temperature * Condition *

Time 0.485 4 0.121 1.025 0.406
Error 4.732 40 0.118

Total 224590.075 60

Corrected Total 63.143 59

* R Squared = 0.925 (Adjusted R Squared = 0.889).
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Analysis of variance for moisture content of KDML 105 milled rice

Y
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Y

preheated at 60°C for 15 min co-ordinated with pressured at 800 MPa for

30 min at 1 : 2 water-rice ratio

Source of Data Type Il Sum df  Mean Square F Sig.
of Squares

Corrected Model 3292 19 0.173 10.383 0.000

Intercept 244443.368 1 244443.368 14647560 0.000

Temperature 1.320 1 1.320 79.107 0.000

Condition 0.022 1 0.022 1.344 0.253

Time 1.291 4 0.323 19.342 0.000

Temperature * Condition 0.001 1 0.001 0.040 0.843

Temperature * Time 0.488 4 0.122 7.311 0.000

Condition * Time 0.047 4 0.012 0.702 0.595

Temperature * Condition *

Time 0.123 4 0.031 1.839 0.140

Error 0.668 40 0.017

Total 244447.328 60

Corrected Total 3960 59

* R Squared = 0.831 (Adjusted R Squared = 0.751).





