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Abstract

In this study, attempt has been made to improve textural properties of noodle from composite flour of rice
and cassava flour by adding stabilizer to minimize retrogradation. Varying amount of Carboxymethylcellulose (CMC)
was (0, 0.3, 0.4, 0.5, 0.6 and 0.7%, w/w) were added into composited flour (rice flour: cassava flour, 65:35) and
subsequently dried at 60 °C. The results indicated that addition of CMC (0.3, 0.4 and 0.7%) into mixed flours showed
the lower setback than the control group (0% CMC) referring a lower retrogradation in mixed flours added with
CMC. The noodles added with CMC provided a soft and flexible textures in accordance with tensile strength. Tensile
strength was a significant lower in mixed flour without CMC adding than in mixed flour with 0.4% CMC (p<0.05).

The result indicated that 0.4% CMC provided soft and flexible textures of the noodles.

Keywords : mixed flour, retrogradation, noodle, carboxymethylcellulose, texture
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Time Type (Temp / Speed) Value (°C) or RPM
00:00:00 Temp 30
00:00:00 Speed 960
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00:25:00 Temp 25
00:30:00 Temp 25
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Pasting Temperature (°C) 88.65+1.39 70.68+0.03
Peak viscosity (cP) 2725.67+48.17 4603.33+15.89
Final viscosity (cP) 3950.67+38.70 2722.00+98.14
Total Setback (cP) 2147.33498.08 895.01+£28.51
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£2
' ' a

feiiAngendnuilangasnaunu (kifin CMC) frnpnsdutlszannbeuas 14 uazAueafian (a ) Wil 0.394 a,

£2

luanisiidueniian (a,) Tesuiluaniidnisdia CMC agflutas 0.231-0.302 Feildnmndngnanauny

NANNTALAIZHANANNUTATBIE T A W NEa NN TR s ATadRATIziANUila (RVA) wandlunnsnei 3

'
a

Tmﬂﬂmuqﬁwu FUIRIAITNULA (pasting temperature) 1a9a19azaeuilanan Nﬂ’]ﬂﬂu‘maﬂi”mm 74.47 D4
77.60°C anme i 3 uansliiudnaunilngadinaesuuangaanaun (3411 oP) Sadndutuaniinisiu

CMC (U3eun0u 3875 — 4629 cP) 1HaNANTUND9BNENATRIN1 RN AT LA NAIFIARAINTAUAR (setback from

al

peak) 289uilnanflFarnnssndsnisinuiiefoagavanian wudn ulnaniifin 0.7% CMC Hannnshusatiasiign

A9 310.67 cP 709A481A8 WINAANNRN1TWHN 0.4% CMC (513.33 cP) @4A1N19AUGA Total setback A8 NARN9UDY

£

ANNTAgATing (final viscosity) numwuummm holding strength (trough viscosity) 13 151 unen15LAeATINg
NS TULBINART uanI T NANTIRY 0.4 waz 0.7% CMC MAasinanswdulitioanduil grsnauauillFifa
A7 HAINAIFN T9A1AINA1IRRAARBITLNATIANAINIEY (Hardness) Wazusama (Tensile strength) 184HARITLAT

1
o

NI "memmm Texture Analyzer (mmwl 4 Uaz 5)
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15199 3 antiinisaiinienmaesuinaniiin CMC lutliunnsinge

e . ﬂ‘%u'lmmﬁu%yu Water activity Final viscosity Total setback
AMADEY
(%) (a,) (cP) (cP)

0%CMC (Control) 14.41+0.34° 0.394+0.01° 3411.00+128.69° 680.00+35.36
0.3% CMC 25.59+0.55" 0.231+0.01° 4391.00£10.82° 581.33+39.27%°
0.4% CMC 28.39+0.09° 0.302+0.00° 3875.67+41.88° 513.33+14.19"
0.5% CMC 39.77+0.86° 0.256+0.01 ° 4114.33+42.77° 565.00+39.36 °
0.6% CMC 23.96+0.02° 0.291+0.00° 4533.00£12.77° 748.67+68.04*°
0.7% CMC 23.21+0.84' 0.251+0.00" 4629.00+66.19" 310.67+51.19°

12
o =2

NN : FIENEINUANFAAWIWLWIAT e ANHANLANENaT et g Aynealis (p<0.05)

AMNAN3199 4 WU AINLDN (Hardness) 209uilananiiiin 0.7% CMC fisnunszuaunisinudisfiae ey
% a1 o Ay A v A a 2 @ \ e
auau HARgARe Saaz 2.45 989898A8 WINMANTLRN 0.3 WAz 0.4% CMC @eAnAuuiewint 2.53 uaz 2.54
o o 4 4 dAnea o o a ~ Y A a A o ~ a

ANANAY TeAnlANdanndeeiuBu el laannuluwilanannifasnansadu (n9199 4) TnaBuinueilas
pasuiluaniinanslinauasdandunsruaun1suieAdauaniau denagludodenuas 4.33 0 6.44 Lila
WansninnuueiilaaesuiNnaniiein 0.3, 0.4 uaz 0.7% CMC wudn HifsunnuueiilagAeudnernndngnsasunu
(Control) Aallszunaddasay 4.33, 4.90 WAT 4.56 AMNAIAU LAZNANANNWIYINAY 2.53, 2.54 WA 2.45 N ATNA1AU
TuanuenuiNuau AR 0.5 way 0.6% CMC HiBuuweRlagvinfu 5.04 AT 6.44% waTHANIANLIWINAL 2.70 waz

2.76 N Glnfinesiuuilanangnsaruaundiiunmesilas 5.95% uazArpannudarintu 2.75 N

#1519 4 3noue A Taauwaz A1 Al udeaasuwi MIANANIWATEUIUA N Witas a1

ABENg PSuraunailag (%) AN (N)
0% CMC (Control) 5.95+0.18%° 2.75+0.17°°
0.3% CMC 4.900.17° 2.53+0.13%°
0.4% CMC 4.33+0.21%° 2.54+0.07*"
0.5% CMC 5.0440.23*"° 2.70+0.13%°
0.6% CMC 6.44+0.30° 2.76+0.14>"
0.7% CMC 4.56+0.18° 2.45+0.21%°

WL : FaENEINUANANALILLLIAY MueDs ARANLANFNTIet T ANATYN9EdR (p < 0.05)
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4. pniavieuraduioaimanlAanuilnanniniain CMC Tuliuiaiunnsinarii
Wadudan1ainuanuudssaraadunqeifaanuanannuauiantnisdin cMC TulBunauansneii Inenng
TRALI9A4 (Tensile strength) 2a9L&unaeLREaSa8LATRY Texture Analyzer T9RANT3TAANANNLEY (Hardness) 184

wilananilfanndinadiu (nn31ed 4) il lunnsdnaangasivenannauinanninisdis CMC waziin 1 lunnsau

1 v
deLs/v

guUduraamaasialil WesanAiAuuds (Hardness) Mdalfuuiduauudasauiluauuainisissinainsndu
naui Il lunnstugddudaadian TnanudAimnuudsreauilenangnaniniasin CMC %eeas 0.3, 0.4 uaz 0.7
09/1 0' 1 QI/ 1Al a a o % 1 =2 1 o A v a dy
duANdgasAaLAN dunanwdndinsissmainsndulideandngasaaunu AamunzuninisAaden il lunswdnd

gduraamen Aniuuiluanaesgaanvihnindndurioeian WHun wlanibin 0.3, 0.4 uaz 0.7% CMC anRanIs

A a A a

naaaenudn uiefaanasanuilnaniliilinasiin CMC (Control) HAu9AS WL 0.68 N TelAILI9ANEE]

TudaaiRsfuduiaeRaaNNARAI N NEUENNRN13RN CMC A 0.58 - 0.86 N whiatinglafnudunatiAtsnuanann

¥ 1 A o o o

wilananTin 0.4% CMC azliidusensnnfgauaslAININNINgRsAILANatalie 81 ATyn19aDia (p<0.05)

v
6 v &

Sauanalumngad 5 TnerusamaiiflueNaAIANLEILI I EuAsILRtn T9T 1HuIEuAfeRea A N

winnzuninai il lunnsisTnauazudlsgsiel s

A1999% 5 N13ATIZHATLISAN (Tensile strength) 1a9ui NEANNRIUNTZLIUNN TN UTIFerT

AIRENS ws9ma (N)
0% CMC (Control) 0.68+0.17%°
0.3% CMC 0.58+0.05°
0.4% CMC 0.86+0.11°
0.7% CMC 0.75+0.11°°

o

UL : FoENEINUANANILINLLIAY D ANANLANE TR ANATYN9EDR (p < 0.05)

ARTUNANISINE

1. Hata9adAlszna Ui kazaN En1anan I naadutldnad szt hiuddenassaui gl naslunisain

gUduraafen

v '
o

annnsifrauisuuileis 2 alia uilsinadndfiunnueiilaagendiuileiudrlzuas tnaialduiledinad
snnnuneilaaatludassasas 5-33 (Kong et al., 2015) Tnauiledinaiinmainsoiililunisidsadeiiuunauunaiu
dszinmreauilmuiBuinueilaa Aot lungureuildiadnidsunnueiilasgs douuiledudrdendsdBunon

wadilaailszunnfasay 26 Teatfludabenas 25-27 Taaanadaanie11I8e99 Dehsukcharoen (1986) LaZN1INA
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wlednmdnfugauilsznaunan azdeuasaniaifasnansadiy 9z iuliauilaiugideudaini sAusa (Setback)

¥ v o
=

0' ! v b4 % o A a dld 1 v b4 v d’ a v b4 a o d’l
Anduiledingidn iellillesnnandiunnueiilaanegninluuildindi deueilaaluuilednaaziinnisneiaau

a a o dl =3 v @ ) 24 a v 1 1 U dl o Y @ ° v
nuziiaan lwadu uazsdaliauilunnfidialivedlasugnaanunasiedrsunludluseudnanin g vin1d

Tasearednaunlulauilesdinoudausslu (Adebowale et al, 2005) dsfiazaanndasiuAtANnlngating (Final

' '
o 1Al

viscosity) Ngaiiiies wananniu Arnisaudadaiiuanldlunisisuenivanuasdarasas uazad wainisalunig

\Assnainaiadu (retrogadration) 1asuilansiae InauilsndaAnishusageazaunsniiasinsinsdulia (Yang &

v v
k2

Tao, 2008) A liiiiug wiledinqdnasanunsansms mansedulidnendnudlasiudgnlemuas

o

3 v 1 a o 1 d’j v + QT al b % A ¥ + d+ dld !
uﬂﬂmﬂuumimmLLﬂJ\iqummmN@mmmugﬂmmmummmmaﬂmm ABLALNILLAINNBATIAVUUBN

o o .

v b4 b 1 v o ° o ° ¥ Yy + J v dl =1 v b4 v = v
wilNgqEInnnAuT R Uenas WWiML@HﬂQHLmEQWiﬂN NMUEINARAYIIU LA N AL T8 AlATeats

$19uU R aRIaNn et Nt unszuaRnnT i ANFauA A nnswessaveuilal@ A0 (Rujirapisit, 2006) da1Ld1

+
+ o

d+ dld v o o o a =3 1] Y v + =l dl va QI Yo dl =1 v o
AretaganN LT NdudA1Usuasuiniau ﬂ@:mqmmiuLmunqaLmaqwimu nwm:ummmmimm asanndauilediu

o =< 0«181 o

Atlzuds Haoruasdaauinuazidininaniuuileiinoldinianonuaesage asinlianuasdoass uilaioniy
nezuqunsifinnsterininAsinanad AN Inessaaeduiliiniy (Adebowale et al., 2005)
2. andnazeddnsliinupssameanTintaA-n1anneeaut ugu
Ay 4 J4 Ao a % o v N Y P~ oA L
nsEunaeAEaNinIaENasliANAsAaTesaY 0.4 uay 0.7 arliilledudaninuAnNLmten Y Enveun
1 1 o d‘ <1 rdld ! Ly o o” .

uwazlianadreuainisan wasann cMC lulalnsaeaasadnianuainisnsaauiinisnaduiin (water holding
capacity; WHC) satsiunnsiis CMC asldluuilanan dfuasliliiunisdutinuasiniuinlilulngea’ne aann WWiean1s
%ﬁmmﬁmmju%mﬁu (Rattanapanon, 2004; Su et al., 2010; Jarnsuwan & Thongngam, 2011) LAZAINATNITD
lunsnisgaduning Asdanaliisn water activity (a,) 2a9uilinasniniadn CMC et I d lunsu@adunianifen
UUHANANINGAIAILAN

nisiA1ANntagaiinaaeuiangnsauanEAaNduiNEaNNnIgEN CMC T iU a9 AnTIng
NSt ULREARA U uansnuiananNTninin CMC asldazdaaannisiise ninsiaduaeanansdnaidunaemad s
T cMC azidinlddnaaneiuanaresueiilaalunisduiviuanazesiiuazgulilulasea’ns Geazdoaannisasi
snaunludaesueilaglusyrdnanssuaunisiisme inansinduiiiies (Muira et al., 1992; Philpot et al., 2006; Rujirapisit,
2006)

uANANUUNIINALIIAN (Tensile strength) Taiduriaenfienilfarnuilandniamis CMC azdqatl3utlgeadia

= o v o A o co A ny o o o = amg A R s <
UARANNRAANUAINN LU LLTNUDINA RN U Q_JW“TJVLG'] Lu@ﬂﬂ’]qqﬂ@qﬁ‘luﬂqqmﬂqWQN@N‘UWIHL?@QLu@@ﬂm@u@zﬂqﬁ\ﬂqﬂuq

—

AanursninAutn131ulAsea319 (Gimeno et al., 2004:; Su et al., 2010) 9N W aNANARNN19HN CMC ARNBAN3

Mutiadaefauasien udailduraimsaiianuudaussnnninduisamaai lidin CMC
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a71nans3e

o o

annsAnefiunudagouniledinndnseuilsiudnlzuaslunstuglduiaaimion wudi Bunudadauans

o o

uwilefinadnsiauilaiudndendslunnstugidurioefeainngn Ae dnsndau 65 : 35 Teanmuziloduiazeuiu

£
¥ o A

+ d+ dl ¥ o = A 1 1 ] dl a o ¥ + J dld o ! Y| v ¥
e iftanssiledudawmilan muqumﬂmqm’m WwanguiudunagRganNlEuudadauaanigaiEn

| o '
14 o A ¥ A

sauilsiudnlzuasludnsdau 70 : 30 azliidunianuniesau uaz 60 : 40 azliunidnwuzibedudainaubu
fenAenannlfidne uazilinins CMC Seeas 0.4 dwmsnzaniigalunisininanuudleive L lunisuamduianmen

dl 1 a a o o 1 Y v + d+ dl v a i3 = 1 1 !
Wasanndiaannisiimsisinsindulasdetoa liduiiamaan lEianuudaus LMMEI"JHQJLL@ZVLN?IWGN’]EI

LANA19819D9

Adebowale, K.O., Afolabi, T.A., & Olu-Owolabi, B.I. (2005). Hydrothermal treatments of Finger millet (Eleusine
coracana) starch. Food Hydrocolloid, 19, 974-983.

AOAC. (2000). Official Method of Analysis of AOAC International. (17th ed). Washington D.C., USA: The
Association of Official Analytical Chemists.

Bao, J., Sun, M., Zhu, L., & Corke, H. (2004). Analysis of quantitative trait loci for some starch properties of rice
(Oryza sativa L.): Thermal properties, gel texture and swelling volume. Journal of Cereal Science,
39(3), 379-385.

Chungcharoen, A., & Lund, D.B. (1987). Influence of solutes and water on rice starch gelatinization. Cereal
chemistry, 64(4), 240-243.

Dehsukcharoen, O. (1986). Some Properties of Various Starch for Applications. Master’'s Thesis. Kasetsart
University, Bangkok. (in Thai)

Gidley, M.J., & Bulpin, P.V. (1987). Crystallisation of malto-oligosaccharides as models of the crystalline forms of
starch: Minimum chain-length requirement for the formation of double-helices. Carbohydrate Research,
161, 291-300.

Gimeno, E., Moraru, C.I., & Kokini, J.L. (2004). Effect of Xanthan Gum and CMC on the Structure and Texture of
Corn Flour Pellets Expanded by Microwave Heating. Cereal Chemistry, 81(1), 100-107.

Jarnsuwan, S., & Thongngam, M. (2011). Effects of Hydrocolloids on Microstructure and Textural Characteristic of

Instant Noodles. In Proceeding in the Asean Food Conference, (pp. 632-635). Bangkok: Bitec.

Juliano, B.O. (1971). A simplified assay for milled-rice amylose. Cereal Science Today, 16, 334-340.

9ANTIMENAERTYIW TN 24 (1107 3) MuenEw - FUNAN WA, 2562 1040



UNAINNIRE

Kong, X., Zhu, P., Sui, Z., & Bao, J. (2015). Physicochemical properties of starches from diverse rice cultivars
varying in apparent amylose content and gelatinization temperature combinations. Food Chemistry,
172, 433-440.

Lu, S., Chen, L.N., & Lii, C.Y. (1997). Correlations between the fine structure, physicochemical properties, and
retrogradation of amylopectins from Taiwan rice varieties. Cereal Chemistry, 74(1), 34-39.

Miles, M.J., Morris, V.J., Orford, P.D., & Ring, S.G. (1985). Recent observations on starch retrogradation. In New
Approaches to Research on Cereal Carbohydrates. (pp. 109-114). Amsterdam: Elsevier Science
Publishers.

Muira, M., Nishimura, A., & Katsuta, K. (1992). Influence of addition of polyols and food emulsifiers on the
retrogradation rate of starch. Journal of Food Structure, 11, 225-236.

Nussinovitch, A., Roy, I., & Peleg, M., (1990). Testing Bread Slices in Tension Mode. Cereal Chemistry, 67(1),
101-103.

Philpot, K., Martin, M., Burardo, V., Willoughby, D., & Fitzgerald, M. (2006). Environmental factors that affect the
ability of amylose to contribute to retrogradation in gels made from rice flour. Journal of Agricultural and
Food Chemistry, 54, 5182-5190.

Rattanapanon, N. (2004). Food Chemistry. Bangkok: Odean Store Publisher. (in Thai)

Rujirapisit, P. (2006). Food Composition and Physicochemical Properties of Flour and Starch from Ground
Chesnut (Eleocharisdulcis Trin.). University Report. Faculty of Science, University of the Thai Chamber
of Commerce, Bangkok. (in Thai)

Su, J., Huang, Z., Yuan, X., Wang, X., & Li, M. (2010). Structure and properties of carboxymethy! cellulose/soy
protein isolate blend edible films crosslinked by Maillard reactions. Carbohydrate Polymers, 79(1),
145-153.

Thaunkhong, K., Uttapap, D., Puncha-arnon, S., Rungsardthong, V., & Puttanlek, C. (2014). Study on paste
behavior of native and modified canna starches for use as a thickening agent. KMUTT Research and
Development Journal, 37(1), 61-76. (in Thai)

Yang, Y., & W.-Y. Tao. (2008). Effect of lactic acid fermentation on FT-IR and pasting properties of rice flour. Food

Research International, 41, 937-940.

N P ~al o o o o
ITANTINUVATRRTLY TN N 24 (RUUN 3) NULNEU — TUINAN N.A. 2562 1041



UNAINNIRE

Yao, Y., Zhang, J.M., & Ding, X.L. (2002). Structure-retrogradation relationship of rice starch in purified starches
and cooked rice grains: A statistical investigation. Journal of Agricultural and Food Chemistry, 50(25),

7420-7425.

9ANTIMENAERTYIW TN 24 (1107 3) MuenEw - FUNAN WA, 2562 1042



