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Abstract

This study aimed to develop a formulation of frozen hash brown from cassava Hanatee var. (Manihot
esculenta Crantz) as a gluten-free product (Gluten-free formula) using rice flour or cassava starch instead of
wheat flour as binder. The gluten-free hash brown consists of cassava Hanatee, salt, pepper, butter, and rice
flour. Gluten-free hash brown formula, using four grams of rice flour yielded the best results with the lowest
moisture content 40% and fat content 34% with hardness of crust (135 g) higher than the other samples and firm,
soft but not melted texture. Sensory scores were significantly higher using rice flour instead of cassava starch
(p<0.05) in terms of appearance, texture, flavor, taste, oiliness, and overall liking giving scores as slightly to
moderately liking (6.84-7.48). The Comparison of two formulas (gluten-free formula and original formula), moisture
content of the gluten-free formula (40%) was less than the original formula (47%), while fat content (33%) was
higher than the original formula (30%) due to the different properties of rice flour and cassava starch. Hardness of
crust and hardness of crumb of the gluten-free formula were significantly higher than the original formula (p<0.05),
while sensory scores were not significantly different for all the other attributes (p>0.05) giving scores as slightly to

moderately liking. (6.91-7.58)
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Yrunaunisld muﬁmﬂﬁﬁ?ma’wﬁuzﬁqummu%u b favdsuasianziuupuTaLIMsLszamAuTaTLANFn T

a L 1@ o o o o oY = al’v ¥
2. ﬁlﬂﬂ??LLG‘EII/LWEIU@QJJ’I’?W?lﬂ\?LLEf"Zfllﬁ")’J‘lJLLLILILLTLL‘YI\?@’7fl§~luﬁ’77J57/7@\77V141j7/7’)‘lé’77’]7j@@ﬁ)ﬂ@£5)‘lJ‘VI‘VVW\I‘lJ’)‘Zﬁ)

AUABTANAN

v

b

=3

annnd 1 aziulddadianninniaeiluiuiBunneesdusssliunnlaiueesuaausaiguds

= A A

annsiudrlzndsiugiinuifignslaaanginu (409 Gluten-free) uargAIALAN HANMLANAITY LHBIAINAIN
L - s > | a ~ o = . v Y v Yy o oA
wansingiuesasAlsenauni luuilusazailn 9ddevana zesnauniinl innslfuildnadmaunuuihgna iadae
Wi Widunaniusidasanguusaniisioaannisgadulaiuszudninimen iasainlaseairenesuiledingidn
lsznaufazarlulaanillaseairsuuunaniliinoinudeuss dungilesiunisgaduladulia (Sansano et al.,
2018; Nakamura & Ohtsubo, 2010) dauuilsanadifzuiullsiungendiuiledinadn denasianiafinnguaund

ANA1N190 JNFA LN A NTULAZ AN A @wmﬂﬁqswdwm@mmLmzﬁqm@uﬁﬁ%‘iﬂ%mmﬁﬂ (viscoelastic
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properties) il uBang 1 inutiigaduladulinndiuiledinaidn (Hamarashid, 2020; Ayo-Omogie & Odekunle,
2017; Mukprasirt et al., 2001) ¥ Hiiunasladueesnansineiiiunimenaian 1 289gassuanilENIngaNdngns
Gluten-free usiiatinansiTinInaniluaian 2 wudn faetnagns Gluten-free naUHLFN Wl UNgINIgRIALAN
4 P Y o | @ o o au o a = - o 4 gy a

Wasannuiliinaindanuasiasanisuditianuden i liilassaseisnalaanuenldudauss uazdnadounlfimnly
Buraieadniies (Heendin1slduileaana 10 win) adluwasalsranuludiunan nnlivinaanudansaaas
Thsea’19 nsTunuaasidudaialulfdng daaliisnatingns Gluten-free HiFunslasiun1mennian 2 Regandn

ARIAAUAN

= PR A & 4 a & a A ]
AMNHNANITAUATIZVAIR (NINN 2) ASLUUINATR LT a* LAY b*mﬂﬂqm?ﬂﬂLﬁNNﬂq@\?ﬂqq@m? Gluten-free
=

al al

o o o a o

ageldadnAyn19add (p<0.05) TuinanldsAuni luuileandafuina1assaade (Reducing sugar) sauAai

a

NndfjAseuaaia (Maillard reaction) @eignumniinnafeuiuiaiseljisaniasasadd sonisjiseniaia
P3aladiadu (Caramelization) naifindjiseneandinduresarslsznariues guangiuazszazinanlunimen
Pdanararnd (Sobukola et al., 2021; Bordin et al., 2013) daupAnArnuwdsilaanvaniazAianudaiianisluyes
4m3 Gluten-free HANNgININgRaAaan HesanTanainaeses lulaafifunaniaouudus mlildaneuzilaen
o o o oy . Za sy a o C o el
waninsauuds Wanialustlia iy dougredvinazlfidanwnziaenuaninseuiiuuariiedudania luniy

° o

n91 TusugiAAunsaueeeis 2 saateldlnnuunnstesiuetrelda dAyn19atia (p>0.05) AINN1INAGBLNY

o

UszamAniaeeia 2 gns (N 3) wuda sivaenaliiiaanuansiuet i ATyneanis (p>0.05) naaaulil
=2 ¥

nstaniulunnanansnzeluinasiseudiesfsrauiunans unistiuguliiviudntudauninnisadiuaznig

ANENTWLNNLFENNTHANNBANANAY Wh IR HARBNI T8N UNAR U

fgUnan15IE

|
P =

nsWa U gRsuaTUsiidudeanudidsudaiuginunn iewmun lidunandueilaaangin a1u190
Wufldinadununisliuiharameduidendszaulunsanuazliinanniinisliuilsiudnlzuds Tnaainnols
uiledinadinilBunns 4 nfulugnanisuas Galiinan ludrudraauuieaesilasnuan (135 niN) ArAINTaL
(2 Faamng) Aranudanialu 41 nfn) uazliinanislszamdndalusuanwuzdong Wedudaniglu nausa
a 0” o 1 ¥ v o o o 1 o =3 v =2
98718 N19aNTNNY uazAngauinasangand s uileiuddends aglussiugeuidntiaaireuiunans
(6.84-7.48) 1{a1gn9 Gluten-free NuAn Hu L FoLaUALgRTALAN WU BuUANTUanaT Tannlasiugs
nangasauANiantias usliidiauuisreslaanuanigendn aonuudatianialuatdondn uazliriniadseam

Audaliunnsineanngasnaidnlunnamuanse Inelaugeue luszAugautiesferauiliunana (6.91-7.58)
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