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Abstract

This research aims to determine the quality parameters of pasta produced from substituting
wheat flour with cassava flour. The effects of substitution levels with 25, 50, and 75% (w/w)
cassava flour on physicochemical and sensory properties of pasta were evaluated. The results indi-
cated that a*(red), b*(yellow), springiness, and cohesiveness of pasta decreased with an increase of
cassava flour substitution. However, L* (lightness), adhesiveness, gumminess, and chewiness of
pasta increased with an increase of cassava flour substitution. The pasta with 75% cassava flour
substitute was deemed suitable for pasta production since there are all preference scores ranging
from 6.50 to 7.40 that were considered overall acceptable by panelists. The chemical compositions
of pasta with 75% cassava flour substitute were determined and showed that the moisture, fat, ash
and carbohydrate content were 62.42, 3.00, 0.30, and 27.02 %, respectively. Moreover, the percent-
ages of protein and fiber content were increased by 1.25 and 1.79 times, respectively, compared to
100% wheat pasta.

Keywords: Cassava flour; Wheat flour; Pasta; Texture; Sensory quality assessment
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2.2 ANSHAANIEAN1INAS INA1UE1 U A
naunuudeand
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AnuUasgnsINUYiBYUN ASUsElN uazAMy (2561)
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Tosu wazid@ulevienu mu3Sves AOAC (2019) [14]
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2.4 MFUATITANANIIEDA
INUNUNITNAADILUY Completely ran-
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AT RRUAIMILATUINTG ﬁﬁaaﬂaﬁiﬁuﬁmi’lzﬁ
ANUUTUTIU (Analysis of variance, ANOVA)
Wisuiieunnuuansvesaiads fae3s Dun-
can's new multiple range test (DMRT) fiszdiuna
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3. NAN1SNAABILAZIANTA

3.1 Wapu WNIsdvaIwIai1annslgnansiv

fuzvamaunuudeana
HANTIATIERAEVOINEAIAU (raw pasta)

wazn1adan (boiled pasta) ann1sldnanidu

dleramaununteadnseausosay 25 50 way
75 vastvinukdeand (Table 1) wuindleusunaly
NansudgUeraaiudy vl amnuaing (L)

o
o

wualiiNTue g lledAEna (o < 0.05) N9

TumadAuuazan WeSsuisuiusegismun
osanwandudvsndudundaduaiiilaan
s esudusnduneunis Falid1anuenn
(whiteness) aglua9 87.67-93.57 fanwaziduns
g1 [15],[16] FausleUsinaumansiudendadia
Fu dwarpuaafisdy luvasiidnduns (%)
warAEnaee (b*) voewiaaiannn1sinan iy
dlzndmaununtsad daranasegnedtudAgy
N9a0A (p < 0.05) ﬁu’ﬂuwmﬁwﬁmasqﬂ losan
LLﬁqa’lﬁﬁmamﬁnﬂéﬁ’nmﬁ@%m (@lyAun) Fefidnuvae
Adesgau [17] dUsunuanas danalvrdundiay
Andedimanasmulusig Sedenndasiunanis
neapsAAEIe nansvaassiladululufidna
Wenurle 35 wagdvynn deduia (2556)
[71 Anwnslinandudvsnamaunuudanalu
mam@ﬂﬁma wurdleUSinamlmanitudUsnds
Wi deraranuanaiuty luvasfiadun ey

dwiiodanairaenniuganag

Table 1 Color of pasta using composite cassava flour as a substitute of wheat flour

Casava flour Colors of raw pasta

Colors of boiled pasta

(%) L* a* b* L* a* b*
Control’ 62.43+0.37¢  9.10+£0.01*  4355+0.28*  72.58+0.12¢  4.76x0.08"  34.22+0.26
25 63.71+0.58°  8.44+0.14°  40.64x+0.11°  73.69+0.37°  2.54+0.01°  29.99+0.13°
50 70.44+0.18°  6.58+0.16°  38.51+0.43°  7598+0.18%  1.90+0.47°  26.03+0.13°
75 72.25+0.83°  7.00£0.11°  33.77+0.16%  75.28+0.31°  1.46+0.08°  23.20+0.10°

*IMeans in the same column with different superscripts are significantly different (p < 0.05).

* Control is pasta made from 100% durum wheat flour (semolina)
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(A)

(B)

Figure 1

(@) (D)

Appearance of pasta cassava flour as a substitute of wheat flour (A) Control (0%) (B) 25%

cassava flour (C) 50% cassava flour (D) 75% cassava flour

3.2 naguawmaieduiavasiadnannnsly
wandudruznamannuudeana
nsfnama e dudaveanda s
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Lﬁymsumuwé (mechanical properties) lagina21u
SanulofnAusn (initial or first bite) A3AnTaa
Hidutheiinudnvasmnavesnansusiituiu
dnwarlaseade Wy Anuuds wazeuidn e
e (mastication or chewing) Lﬂummiﬁﬂiauﬁ
Rntundnuasmanavemaniag sudnvae
mana UuzfduALY Wy Aramilen uazau
Wustu [18] annsathanléidenlesiunanmmmg
Ussamduda ietheBuduauuiuguasdniay
yostoyaldundstu nansieneiauammaile
Fuiladordosiniloduia (texture analyzer) 984
wadan Mnnsiivandudendmaunuunteani
fiseiudosaz 25 50 way 75 vewminuilana
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ness) AIULATEYY (gUMminess) LazNIINURDNIT
A (chewiness) Wity Tuvnufiranudaveu

(springiness) WazANLNIZAITIUAUY (cohesiveness)
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fuunltuanauileIsuifisuiuiegeniunu
(p < 0.05) agralsAmunanIIAaBINUIUSINW
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uiunamndudlyraaiissruseneuresasiulawmsa
geandwleand vihlviisuuenverdndumniniy
A daalinnsingiefiuin Aumier uay
msnusensiAeaiv luvaivsinalusiuuey
TasfureaiansiudUzndaivsinamninuilend 3e
funumerelassasranelundndueiunninnieuen
lviAANNEanEl wazANfiITINAuEk LY
anad @OnAADINUIIUITBVDY Bolarinwa & Oyesiji
2021 [20] AnwimsanuUSuautandlngldutda
WiaeIluNISHARLEUNIEAT YIlAIANINURDANS
Ao uay Anawidenfiviy duaianubangu
JA1anas wigwun AsUsEln wazAme (2561) [10]
Anwrnsliutenindewmannuutsanalud@uniani
wuinnrsanusuianteand vinluusunaluseiu
nawuanas dwmaliiAn1sgninivanas
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Table 2 Texture properties of pasta using composite cassava flour as a substitute of wheat flour

Textural properties

Casava
Hardness™ Adhesiveness Springiness  Cohesiveness ~ Gumminess (g9  Chewiness (g)
flour (%)
(g.sec)

Control”  4319.63+532.54 -65.04+50.42? 0.29+0.00° 0.22+0.00° 661.99+41.17°  123.81+12.21°
25 4251.57+690.86  -177.91+22.85°  0.27+0.06° 0.20+0.03° 881.34+62.91°  231.34+22.37°
50 4198.39+219.97  -347.43+133.79°  0.26+0.01° 0.20£0.01®  891.50+127.27° 233.53+73.69°
75 4176.55+308.59  -331.87+112.60°  0.21+0.03° 0.15+0.00°  1307.65+58.75° 388.11+26.42°

““Means in the same column with different superscripts are significantly different (p<0.05).

"Means of all treatments in the same column are not significantly different (p>0.05).

* Control is pasta made from 100% durum wheat flour (semolina)

3.3 NAAMNWNINUTEAMAUREYDINIEAIINNT
Tanandudruzndmaunuudsad
HANINAFRUAMAININIUSEAMAUTE ¢
BnsliazuuuALYEU (9-point hedonic scale)
Yasnangn Mnnsiivariiudendmaunud
anafiszsuesay 25 50 uay 75 vosmidnutiand
(Table 3) wuIUsSUIWAISIE Nadudrusnas
naununilsandlunisnandumad WewSeudieu
fudegramuay lidaasenadnyasnisnay
A5 hazAuTaUlnes (p > 0.05) InsliAziuu
agluta 6.70-7.48 fio veudntefueuliunans
usidssaronnEnuNEsdnurUTIng A wowide
Fuifaegnaiiloddaymeada (o < 0.05) WouTuam
ansfudsndufinty dwalnruuuauyeud
winlduanasan widsnadazuuuanuveulnalfes
fusegemunu Inenisldnanidudusndmauny
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nantsnaaesfitmdululufieniadeatunanis
Sips1eaiand was (eduda Wieldwansudzuds
vouwnuusandifiady vilieduns dmdes A
gangu waznisinigiisiuiuiuuliianas diuen
AMLEINS NMsteRnfuin Ao wavnisvy
sonsirpafiuunlindiniy uwieghslsinuainms
Usviliupanmnaussamdudalunnaudnyue
fIALUUALYOULINNTT 6 AZLUY FAanTInTs
aau%’wmﬁﬁiﬂﬂﬁﬁ@iamamﬁmeﬁ Fathuanuanis
naaese1analadtausaldnanidudivrnas
nawnuudsandlunsudaduniadlagedasedu
Zouaz 75 vesmiinudliana
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Table 3 Sensory characteristics of pasta using composite cassava flour as a substitute of wheat

Casava flour Sensory attributes

(%) Appearance Color Odor™ Taste™ Texture Overall liking™

Control 7.92 + 1.38° 812+ 1.42% 656+1.07 652+1.44 6.62 + 1.38° 7.36 = 1.41

25 754 +1.47° 748 +134° 670+ 134 674+ 135 682+ 1.52% 7.36 + 1.52
50 754 +1.62% 686+ 1.41° 678+137 696+ 173 7.22+ 1.58% 748 +1.48
75 676 +1.80° 650+ 1.74° 670+1.59 692+1.74  7.32+ 1.86° 7.40 + 1.66

““Means in the same column with different superscripts are significantly different (p<0.05).
"Means of all treatments in the same column are not significantly different (p>0.05).
* Control is pasta made from 100% durum wheat flour (semolina)

* Control is pasta made from100% semolina flour

3.4 psAUsznaUMBATiva AR s W le waiunlafiusunalysiunasidulonerugenin

dlethedemuaudadumadniingsann  faedemuau 1.25 uaz 1.79 wh ilesningiu
wilsend wazndnsauamnasnfinauld fo wad il wsnilelunnswaunEasaTnas Tewn wanisiy
InmslidansiudUsndmaunuuteand sedvdes  dusuda wiliand wagly uundsvelusaudiil
aw 75 vasiwiinutland (Table 4) wuiwansfasi A maziduleamns Jauansliifiuinndngdael
waghuiiaunld fesfuszneumaniiunnnenn  dndradulsdlenideduslnanngue eseni
fiagaual (p < 0.05) lnglanizmenulusiu @mﬁwmﬂmmmiqnéﬁu WASIAUNUNTHENAAAS
wazidulovenudellanindy 7.2610.30 uar  uazawnsaaansthidndnandanseUszineld
2.85+0.16 n3u 8 100 n3u InewARSuITIERNT]

Table 4 Chemical compositions of control and developed pasta

Quantity (¢/100g)
Chemical compositions

Control" Pasta substituted with cassava flour
Moisture 61.64+0.95° 62.42+0.31°
Protein 5.79+0.83° 7.26+0.34°
Fat 3.06+0.66° 3.00+0.12°
Ash 0.51+0.01° 0.30+0.01°
Fiber 1.59+0.08" 2.85+0.16°
Carbohydrate 29.00+0.31° 27.02+0.21°

*"Means in the same row with different superscripts are significantly different (p<0.05).
"Means of all treatments in the same row are not significantly different (p>0.05).

* Control is pasta made from100% semolina flour

20
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4. #5UNaN133Y
MnNsAnUSINaNsIENasiud U A
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5. nAnssuUsene

HI9899Y0UAMAIUIANNTTUAIANT AME
IgrAransuavinalulal un1Inedesiuayg
augtium Alviaruoeszsilunmsldgunsaiuay
w3osiianey Wueeeida

6. References

[1] Muadiad, K., 2018, Product development
of dried gluten-free pasta from sangyod
rice flour. UTK Research journal, 12(2),
91-102. (in Thai).

2] Hoseney, R.C., 1994, Principle of cereal
science and technology, 3" ed. American
Association of Cereal Chemistry, Inc. St.
Paul, MN. 321-326p.

[3] Duemchok, P. and Thongngam, M., 2011,
Utilization of sorghum flour as wheat

flour substitution in yellow alkaline noo-

21

dles. in Proceedings of 49th Kasetsart
University Annual Conference: Agro-In-
dustry. pp 686-693. Bangkok Thailand:
The Thailand Research Fund.
Limroomgreungrat, K. and Suksomboon,
A., 2013, Development of instant noodle
from rice flour. Burapha University Re-
search Report. Retrieved June 28,2021
from http://dspace.lib.buu.ac.th/xmlui/
handle/1234567890/1242

Meekoh, B., Rumkeeree, H., Chompreeda,
P. and Chuenputhi, S., 2003, Use of
cassava flour to replace wheat flour in
pie, In Proceedings of 41th Kasetsart
University Annual Conference: Agro-In-
dustry (pp. 230-235). Bangkok (Thailand):
Thailand Research Fund, Bangkok (Thai-
land). (in Thai).

Petchmak, P., Chompreeda, P., Ha-
ruthaithanasan, V., Sriroth, K. and Chang-
chenkit, C., 2004, Development of
reduced calories butter cake from cassa-
va flour KU-50 variety. In Proceedings of
42nd Kasetsart University Annual Confer-
ence: Fisheries, Agro-Industry (pp. 582-
589). Bangkok (Thailand): The Thailand
Research Fund, Bangkok (Thailand). (in
Thai).

Rujirapisit, P. and Sangkaeo, W., 2013,
Effect of Substitute Cassava Flour for
Wheat Flour in Butter Cookies. Agricul-
tural science journal, 44(2)(Suppl.): 273-
276. (in Thai).

Fuengkajhornfung, N., Hirunyophat, P.,
Weenuttranon, J., Sanphom, T.vand
Suten, S., 2021, Effects of house cricket



Thai Science and Technology Journal

Vol. 30 No. 2 March-April 2022

(Acheta domesticus) powder on the
texture and sensory properties of cassa-
va flour-brownies, PBRU Science journal.
18(1) : 42-5.

Chotineeranat, S., 2006, Process Devel-
opment of Low Cyanide Cassava Flour
from Kasetsart 50 Variety and Its Utiliza-
tion in Food Product, Doctoral Disserta-
tion, Kasetsart University, Bangkok, 1 p.
Sriprapai, H,. Boonchai, C. and Huadonsg,
Y., 2018, Development of fresh pasta
brown rice flour. Thai Journal of Science
and Technology, 7(1): 58-69. (in Thai).
Sakulruja, S., Phakkhununyatorn, T., 2013,
Desert From Chocolate Pasta. Research
was supported income budget 2013 by
Institute of Research and Development
Chandrakasem Rajabhat University

Tan, T.C, Ho, S.C, Chong, S.M, Easa, AM,,
2017, Salt release from yellow alkaline
noodles. International Food Research
Journal, 24(1): 318-326.

Meilgaard, M., Civille, G. V., and Carr, B.T.,
1999, Sensory Evaluation Techniques (3rd
ed). CRC Press, Boca Raton.

AOAC. 2019. Official Methods of Analysis,
Association of Official Analytical Chem-
ists. Washington DC.

Omolola, O.A, Jideani, O.A. and Kapila,
F.P., 2015, Quality Properties of Fruits as
Affected by Drying Operation, Quality
Properties of Fruits as Affectedby Drying
Operation, Critical Reviews in Food Sci-
ence and Nutrition, Available Source:
https://www.researchgate.net/publica-
tion/ 272187429 Quality Properties of

22

Fruits Properties_of Fruits as Affected
by Drying Operation, Jul 06 2021.
Omolola, O.A, Kapila, F.P, Anyasi, A.T,
Jideani, O.I.A and Mchau, A.G, 2017,
Optimization of Color and Thermal
Properties of Sweet Cassava (Manihot
esculenta Crantz Var. UVLNR 0005) Flour
Using Response Surface Methodo-
logy. Asian Journal of Agricultural Re-
search, 11: 57-65.

Boonkong, J. and Songsang, S., 2016, Use
of sorghum flour partially substituted
semolina for pasta production. Agricul-
tural science journal, 47(2)(Suppl.): 281-
284. (in Thai).

Sirileart, T.,2007,Texture Profile Analysis.
academic article, Journal of Food Tech-
nology, Siam University, 3(1), pp. 6-12.
June-May,2007. (in Thai).
Limroongreungrat, K., Suksomboon, A,
Sangnark, A., 2015, Development of
functional rice pasta supplemented with
pulse flour. Research was supported
Government Budget Grant 2015 by
Burapha university.

Bolarinwa, I.F. and Oyesiji, O.0. (2021).
Gluten free rice-soy pasta: proximate
composition, textural properties and
sensory attributes. Heliyon 7(1) E06052
January 01,2021. Retrieved April 28,2021
from https://doi.org/10.1016/ j.heliy-
on.2021.e06052



