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Chuleekorn Wadchararat 2006: Frozen Ready to Eat Rice Noodle Products.

Master of Science (Food Science), Major Field: Food Science, Department of Food
Science and Technology. Thesis Advisor: Miss Masubon Thongngam, Ph.D. 187 pages.
ISBN 974-9841-26-3

To increase the utilization of rice flours in Thailand and enhance nutritional value of products, frozen
ready to eat rice noodle products have been developed. The objectives of this research were to develop rice-
alkaline noodles from rice flour and physically modified rice starch by pregelatinization (pregel) and heat
moisture treatment (HMT). Three rice flour varieties were chosen based on their amylose content, as followed
Chai Nat 1 containing high amylose content (28.72% db), Khao Dawk Mali 105 with medium amylose content
(16.46% db) and RD6 (5.54% amylose, db). After pregelatinization, the pasting properties of modified rice
flours were different from native flour significantly (p<0.05). The results showed that the pasting temperature
of Chai Nat 1 pregel (51.47°C), Khao Dawk Mali 105 pregel (49.90°C) and RD6 pregel (50.05°C), peak
viscosity of Chai Nat 1 pregel (198.41 RVU), Khao Dawk Mali 105 pregel (257.53 RVU) and RD6 pregel
(281.42 RVU) and the setback of Chai Nat 1 pregel (133.21 RVU), Khao Dawk Mali 105 pregel (105.83 RVU)
and RD6 pregel (51.00 RVU) decreased significantly different (p<0.05). When compared with native flours, the
freeze thaw stability of pregel flours; Chai Nat 1 pregel (15.76-47.65%), Khao Dawk Mali 105 pregel (10.48-
42.29%) and RD6 pregel (1.06-6.81%) decreased significantly (p<0.05). On the other hand, when rice flours
were heat moisture treated, the pasting properties of native and HMT flours were significantly different
(p<0.05). The pasting temperature of Chai Nat 1 HMT (88.64OC), Khao Dawk Mali 105 HMT (87.100C) and
RD6 HMT (80.18OC) and the setback of Chai Nat 1 HMT (59.14 RVU), Khao Dawk Mali 105 HMT (114.00
RVU) and RD 6 HMT (21.78 RVU) increased; however, the peak viscosity of Chai Nat 1 HMT (154.81 RVU),
Khao Dawk Mali 105 HMT (167.17 RVU) and RD6 HMT (95.59 RVU) decreased significantly different
(p<0.05). Besides, the freeze-thaw stability of HMT flours; Chai Nat 1 HMT (3.21-37.36%), Khao Dawk Mali
105 HMT (0.11-17.55%) and RD6 HMT (0.61-0.77%) increased significantly different (p<0.05). After
modification, the color of modified rice flours (pregel and HMT) had changed (L*-value (brightness)
decreased; while, b*-value (yellowish) increased). The native and modified (both pregel and HMT) rice flours
had been used for noodle making. It was found that the ratio of Chai Nat 1: Chai Nat 1 pregel: RD 6 HMT
(30:30:40 respectively) could make noodles with lower water absorption (118.75%) and cooking loss (8.61%)
but higher cooking time (8.55 mins). The texture of this formula could still be maintained after 2 freeze-thaw
cycles. Furthermore, the sensory evaluation had shown that the overall acceptance is insignificantly different

(p>0.05) from control.

Student’s signature Thesis Advisor’s signature Date



paanssudszma

a a

oo 3 MYY 7 ' Ay g
eninusiduia lddrennueynszdiiuedinuiniin as. mrgua nesnw fla

a g { o o a <
Tdfesaulsgsunssumsidsom  vaznsanlddwuzidonamiu - uuamalums
Y 1 ) a a J  w dal o <
uddlym anuerlalduaziuan asenaumsasavdoutazud lwanedwusniuiouduie

a9

1 I '
aa23 1 1dd208 drwdwensveunszaaniluediega

a

o S W . a
ﬂlﬂﬂi?ﬂﬂlﬂﬂWigﬂﬂ!ﬁTﬁ@]iTQﬁﬂﬂﬁ. DI UHYINA ﬂﬁﬁiJﬂﬁﬁ‘]J?ﬂ‘kﬂTlﬂLﬂﬂ

q

tﬂy a (% d‘ =1 a d‘ Y o =< o 1 A
3. Ihafna ‘].]‘EJ%%’E)?J‘U'JE‘UU N3SUMINYTNEIIMIT09 1/]ﬂﬁqﬂl161‘14ﬂT]Jﬁﬂ‘kJ'lLLu$u1lm$Gb"Jt’J!Wﬁ’86lu
Y a a 9 ¥ P d?l FVR] 4 [ =4 LR =
m'mi’mm“lmmnuwuﬂwﬁuugmwuu HASHTIWMANTINTYAT. DYFUY  QNINAIUITN
Y v Aa A @ AqQ Yo o 2 & g Ay Qng
HUNUVUNAINGIaY %iwﬂ1tgu$uwcﬁﬂtﬂuﬂizTa%u@mmm% JIUMIVBNITTUVDUNITSAU

1 { Q'J ;I 13
aannsdnaiun ldmseusudsaounduaan

9y Y A a a J = ' sq ¥
ﬂlﬂﬂl@ﬂWﬁzﬂﬂ!L’ﬂ11’71!TVIGluﬂ1ﬂ?“]ﬂ'J‘i/lfJ']ﬁ']ﬁﬁiuﬁglﬂﬂIuTaflﬂ"lﬁ'f)"ﬁ’i"lﬁqﬂVI1°L! nld

o ] 1 A

¥y A o o o o a N ) Yo ' Y
ALUSU ﬂfjﬂlﬂa@iuﬂiiiﬂflﬂ%‘ﬂﬂﬁﬂ LLﬁ%Q‘]Jﬂim’dTVii‘]Jﬂ'li‘VI1’3‘1/]811!1/‘11!15114?(1!5%@?1’3\‘]”11]"1@

Yy Ay Y A9 A o ° aw Y Y Y
P3YA mmumwmayﬂ wmmamma:mﬂiumwNm’mﬂ uazﬂuﬂmm%ya mamauqm
VoA Y a

] a a a J ' {q Yo )
TUN uas;uuama@ﬂimmﬂm LHAZNTIVIINYIFTATINITOINITNONIU mwmuuzm uae

Q g 9 q
Y

1 I ] @ 1 o Aw
ﬂ’J'liJ“]f’JEJLWaE]L‘]JHGEJNiﬂﬂ“VN!Li\iﬂ'lﬁl LLﬁS,’Ll,ix‘lclﬁ]@ﬁ?Jﬂ“]ﬂ\ﬁ%ﬂ%ﬂﬂ'ﬂl’f]ﬂﬂﬁﬁﬂﬂ'l LUAagN1IY

A

1 Y
gamevens e LNIzAMAMND  taznauunldmIous@ess  Inanuriemde
4

1 = o o w [ 4 o w 1 A
Hasa gy 61aamumaﬁuue{uuﬁmmmmwa wazmadleedsaunlagnaon i?ﬂﬁﬂﬂhlﬂ

Y 9 = o awv o < J 9 =
ﬁummuiumumimu Llﬁ$ﬂTi‘V]1Q1u3ﬂﬂ%uﬁ1l‘iﬂ@‘ﬂ’3\11ﬂﬂﬁﬁlﬂ

= [ v
gans IFINTAU

NHHNIAY 2549



(1)

asvey

Wn
TVTU T oo (1)
TTUTYATT W s e )
TTUTUN I (4)
PTH Y e e e 1
AU T BIR oo 2
LR TS TR R 21 FO OO 3
QU DT T BT oo 52
QUNTOL oo 52

B 1T oo 55
SRR L G R R L PO 65
E‘T‘;ﬂ ............................................................................................................................................. 138
DLBUBLUL c..vvveeeeeeeeeeeeeeseseseessessessessssssssesessssssssssessssesssessssssssesssesssesssssssssesssssssssessessssssssenesenenees 149
DDA NIB oo 150
VML DN eee e s e e s es e eeeeeeeeeens 167
AIRHUIN Do e e eee e s e seeeeeeeeeseeseeeeseeeeeeese e seeesseeees 168
AU Vrreoeeeeeeeeee oo seeeeeeeee e eee s eese s e eeeeseeeeeesees s seeeeesee 173
AN Bl eeeeee e seee e s eee e s eese s e eeeeeseeeeesees s seeeeesee 175
VIRHU DN oo eeeee e eee e e see e s e eee e s e eeee e eseeeseesee s seeeesenees 185

ST T IR R L (1) T IO 187



2)

AUy

=).
=
=
)

AN

1 da5a vt e Hau I umMSHAAE VDT e 59

4
] ' 1 a 1w 1 a 4
2 Waﬂlﬂﬂ“ﬁ@\nNigﬂﬂNgﬂﬂaﬂﬁﬂﬂﬂ‘Hﬂ!Z"UfJ\HLWHLL‘]ﬂ\ﬂHﬂTJngﬁ]'ﬁWﬂUlucﬁg{ﬁﬂ

4 o Qy 1A @ :’ Jd Qy
w3ouh R Dgnnasgiauau 1o 40 Jeudaen1s19tia..................... 65
@ g’ 1w 1 ~ a 7Y A 0 Y
3 wavesnnwau lethaednyazvewruuilandnari luddraniowimdamugn
Y ] Y Y
NORIUIBFOITNTZHANGNNAT 0.01 Tt 66
J = Y
4 03RUsZnoUMUATIVOWTITIY o 68
o w (% 9 [} ti' a
5 masmswesivewihduazutlsdaulshguugil 55, 65, 75 uag 85
DM AUTBYT ..o 72
! Y v ~ A
6  mmyazaevosnilduazutlsdauilshguugi 55, 65, 75 uag 85
DIV ... 75
o ara J
7 guamnmudvesntlsimezudsdaudsmal@nd o 81

|d'| o 9 A = %

8 ameruuazana ldnnnimuaasnnunilaveautlaad uiladeuini
uil BN InG e uag it TN IHMT. 84
VoA ° 9 A = Aa

9  amemuaziuu ldnnnuaasnnuniiaveailiaa uilvanaenuzaios
uilauaenuza 10515198 uTNU1IANUZATOSHMT . ..o 88

A ° v A a
10 ‘ﬂTVIf]’lul!agﬂTu'Jm]lﬂi]1ﬂﬂj’]wuﬁﬂ\iﬂg’luﬂuﬂm@\n!ﬂQﬁ’]a Llﬂ\iﬂﬂl6

=
U RUEWT IR UTNUGHMT .o, 91
[ A A [
11 anuasnuaemsauglanmsugdonudevoavautha ... 94
Y ' 9 a g9 A
12 daaauvueant i IHau T UmMIT MR EUUZI .o, 98
13 @yl InQUoudUUEHININTNTIY. e 99
14 ANUHUIMAZANUNINUVDUIFUVLHIINUTNY. oo 100
& 9 A
15 AT UUBIEULIEII oo 102
' & Y A
16 AN UNTA-LUAUOUTUUZTN .o 103
! Y A
17 AWM UFVOUTUUEII oo 104

Y = )
18 ﬂﬂ!ﬂ']WGluﬂﬁ‘l{l;\WliJ‘U’f)\ﬁJgﬂiJﬁ]"lﬂllﬁxﬁl"l'J ................................................................ 106



AN

19

20

21

22
23

24

25

26

27

28

29

=).

M3TYMIN (A0)

! & A 2 ] A a ¢ e
ﬂ')’]llﬂ\ﬁ/lu@@ﬂTjﬂUgﬂﬂTﬂlﬂf‘]ﬂllmqmﬂﬁlﬁu‘ugﬂuiﬂﬂjlﬂj131’??]‘@1!5“‘1/“7”\1!,1!@
v o Y 1 = Y] A o
mJNﬁﬂmmuﬂmq\‘lqmmuaunzﬁmﬂumu’m 590U
1 A A < 9 A a o dy
ﬂ’)’lﬂ\lﬂﬁﬂuﬁ@ﬂ’]iﬂu?jﬂﬂ’lﬂlﬂ@ﬂlLﬂlQﬂl@Qlﬁngﬂﬂiﬂﬂﬁlﬂi'lgfﬁﬂmﬂ'l‘w[ﬂ'l\uu@
v o Y 1 = Y] A o
'ﬁﬂJWﬁ'ﬂ’luﬂ'ﬁgﬂgﬂ'l\TEI\?q@Gluﬂ’li@\ﬁlﬂ\?!ﬁﬂﬂgﬂmlﬂuﬁﬂ'IU'ﬂu 599Ul
1 A A I 9 A a o dy
ﬂ’)’lﬂ\lﬂﬁﬂuﬁ@ﬂ’]iﬂuzﬂﬂ’lﬂlﬂ@ﬂl!ﬂl\iﬂlﬁ]\?lﬁ'uﬂgﬂﬂiﬂﬂﬁlﬂi'lgfﬁﬂmﬂ'lwlﬂ'l\uu@
v o Y 1 % 9 A g o
'ffllNﬁ'ﬂ’luﬂHﬁ\?@ﬂ@f\?ﬁ@%ﬂ\uﬁuﬂgﬂmlﬂufl]’lu'ﬁu 590U,
dy v o Y =® A w A I o
ﬂﬂ!ﬂ']WV]']\uu’f]ﬁllWﬁﬂ'lullﬁQﬂﬂqqq@m@\‘lﬂgﬁuWﬂ‘ﬂﬁ\uﬂﬁﬂ\uﬂlﬁnuju 5991...
b 1 )
ﬂmﬂTWﬂTQlﬁ@ﬁNﬁﬁﬁWﬂﬂWﬁg531/]']\1731\1@@114ﬂ'lﬁﬁ\?bll@\iﬂgﬂﬁﬁﬂﬂi\uﬂgﬂq
I o
EUTIUAU S TOU oo eee e
dy v o Y % A w A 1< o
ﬂﬂ‘!ﬂ']wm']\‘]lu’f]ﬁi]Wﬁ'ﬂ'lullﬁ\‘]ﬁﬂqqq@m@\iﬂ$ﬁ1~|Wﬂﬂi\ilﬂﬁ@ﬂlﬂ”ﬁnuﬁu 5991..
ﬂ1§ﬂizlﬁuﬂﬂlﬂ’lWﬂﬁNﬂigﬁ']ﬂﬁﬂJﬁﬁﬁ}']l‘lﬂ'l'lmslf@ﬂsll@ﬂﬂgﬁﬁﬁﬂﬂﬁ\ﬂﬂ?aq
1A g AA A < P
l!GD'LEJ@ﬂl!ﬂlﬂﬂﬂuzﬂ’ﬂ’lﬂlﬂ@ﬂllm\iﬁ’EJT_WI L e
fnﬁﬂizlﬁu@ﬂlﬂ’lWﬂ%ﬁﬂizﬁ’]ﬂﬁcﬁlﬁﬁﬁ’]l‘lﬂj'lmsﬁﬂﬂsll@\‘]ﬂgyi'ﬁﬁﬂﬂﬁ\ﬂﬂga\i
1A g AA A < ~
lmﬂﬂ@ﬂ!!sll\?ﬂﬂuzﬂﬁ]'lﬂlﬂﬂﬂllsll\iﬁ’[’)1]1/] e
ﬂ1§ﬂizlﬁuﬂﬂlﬂ’lWﬂﬁNﬂigﬁ']ﬂﬁyilﬁﬁﬁ’]l‘lﬂﬂ'lmsﬁﬂﬂsll@\‘]ﬂg'ﬂﬁﬁﬂﬂﬁ\ﬂﬂgaq
T A g AA A I ~
L!GI)'LEJ@ﬂL!“U\Tﬂﬂ“éﬂﬁ]”lﬂlﬂ@ﬂlﬁl\iﬁﬂﬂﬂ K TSR
a v o 9 Ao A
ﬂ’]ﬁﬂix!uuﬂmﬂ”IWVITQﬂigﬁ"W]ﬁllWﬁﬂWuﬂ313JGIf@‘]Jell®\1‘]Jgﬁll ANIIUNT DN
T A g AA A I ~
L!GI)'LEJ@ﬂ!,!“’ll\iﬂﬂugﬂﬁnﬂlﬂ@ﬂlml\iﬁi’)‘]J‘VI Qoo

mstsziiuguamnalseamdudaauanure ez HiAANT UAToA

' A 3 AaA A < A
LL“]fLﬁl’fJﬂ!,lﬂlmﬂui‘]JmmEJfJﬂ!,!leiE]‘lJTl S

U

3)



a
MNN

10

11

12
13

14

15

16

4)

AUy MN
Vv
Hin
(% Qd’a Y g 1
AQUNYUNAIMUNIUBIGANAIE vvvvvvvvevvrerreersrsosssssssssssssssssssssssssssssssssssssssssssssssssssnnes 66
[l ~ 9 A o Y Qy
uriungla N 189 NAT O IR MWD UGNND e 67
LTS R L Lo OO 67
o w Y % [ [ arAa o’d‘ a
fasmanesdaventlsdoruimivazuihdoumidaulsneildndngumngi 55,
65, 75 HAZ 85 BAPUBAIEYT ... v oo, 73

[

o @ a a @ ara J
1 QﬂTinJ\W]’J"U@\?Llﬁ\‘l"lﬂ?ﬂ@ﬂﬂ%ﬁ105llagllﬁ\1ﬂ11'}ﬂ@ﬂuﬁa105@ﬂllﬂiﬂ137‘lﬁﬂﬁ

QUNUNN 55, 65, 75 AZ 85 DIAUBAUTY ..........cooovrereereeeeieeeeeeeee,

=)}

[

) [ Y] ara P a
fasmanesdrventlsnueuazuilsnueaauisnil@ndNguungi 55, 65, 75 uaz
85 DA U AL IR ...

o v o aAa s a
mmzm&mamﬂwaumummﬂwaummmﬂmnﬂanammwgu 55,

65, 75 WAL 85 DA MBI . .....vvveeeeeeeeeee e,
a a 1Y ara 4

myazangvodilvaenuzalosuazuilavinenuzalosaaulsnaldnd

NQUNYI 55, 65, 75 1AL 85 DIFUBAFHN ..o,

Y a1 a s a
ﬂ1§ﬁ$ﬁ18ﬂ]@ﬂll‘ﬂ\1ﬂﬂl6lla$uﬂ\1ﬂﬂl6ﬂmlﬂi‘1{lﬁwﬁﬂ NYUNYY 55, 65, 75 Lag

85 DU AT ..ot

=).

1 [ < 4 =S 9 ] 9 4
sUswanpazveudaaassluntlimadismsdowndesganssaminyusssum
BAVAQUENY 30 1M Yoo s e e s e s

" o 3 < 9 ' Y] o ~
sUswanvazveudaaassluuilidismsdoindosganssaminuusssuai
BAVAQUENY D00 BV oo e s e e s s e s s

[ ayAa 4
AUt a1 0az TS AU TSN TG e,
A [ 9 d‘ [ A (] < =3
manlasulasdnvaziduniannniosiaanurilasgasiais 1o wilaana
uilaeun1 uilaFeuminswa uazud SN IHEMT oo
~ [ 9 d‘ [ A (] < =
manlasulasdovaziduniannniosiaanurilasgasiais e wilaana
uilinaenuzaios uilsviaenuzaloswima tazuilainenuLa105HMT. ..
~ [ 9 d‘ [ A (] < =3
manlasulasdovaziduniannniosiaanurilasgasiais 1vewilaana
uilanue uilanuensaa uazuT aNUEHMT .ooooooeeeoeeeeoeoeeoeeeeoeeeeeeeee,

P, J . & & o
5992 UDINITLYNUT (% syneres1s) Gll‘!ﬂ'li‘ﬂuzﬂlﬂufﬂ']uqu 5 i@um@Q!%a!lﬁQ...

73

74

76

76

77

79

80
82

84

88

92
98



)

M3 UYMNN (¢10)

= Y
HNINN i
A w A 1 9 1A <3
17 UENUAANTUATOINDULUIN TS UIUNITUTIDNDUUN. ... 117
Ao A v 9 1A <
18 UENUAANTUATOINAUUINTEUIUDITUBLYIDNLUL. .o 117
A
HNNAUINN

Al AT IusEI NS naed TaafuAIMIQANAULE oo 184



CN1

CNI1P
CNIHMT
KDM105
KDM105P
KDM105HMT
RD6

RD6P

RD6HMT

Aetinaddnuainazenuysde

uiladnadeuni

9 [ ~
uiladndeuminsoea

9 v 9 1 o tﬂy
uiladndeumianuseusuiuaNuFY

9 a
uiladniunnenuzal0s

9 A =
uiladuniaenuza105nwsea

9 a 9 1 @ dy
uiladnivnaenuza105aMudauI MWAUANUFY
uilanve

=

uilanvensaa

Y
uilanvsanudousruduanuiu



