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Substitution of Rice Flour by Unripe Banana Flour Improved Physical Characteristics

and Increased Bioactive Compounds of Vietnamese Rice Paper

& 2 a

o o 6 = 1" = '8 a c v o o 3 = 4
DAY LATTEIE, IDTUSU LTNFIAN, JLAE Jasnune’ uay ’ﬂ"i’]’]ll’]ﬁ NEUWNA
Pakkawat Detchewa', Kurosiyah Yamirudengz, Viboon F’ongkanpai3 and Chutamas Maneewong4
‘nadrmalulatigrainnssuineasuazN199ANIT AEEAAMNIININGAT NAneatmATulaEnssanuIna sz ATIIe
‘argdnenmaniuasmalulaginiseims anginemaniinalulaguaznsinyss aaneausnipsan
*a19unalulaiionns AmeUIANITUNINEATUAZLITZIN NMINENREANTAIUATUNT Ewmmmgmwgirmﬁ
4 el a - = o 09
a191unATulaETIN N AnIEAINEIAART WanenaeuLla
7Department of Agro-Industry Technology and Management, Faculty of Agro-Industry,
King Mongkut’s University of Technology North Bangkok.
: Program of Food Science and Technology, Faculty of Science Technology and Agriculture, Yala Rajabhat University.
° Department of Food Technology, Faculty of Innovative Agriculture and Fisheries,

Prince of Songkla University, Surat Thani Campus.

4Department of Biotechnology, Faculty of Science, Maejo University
Received : 26 October 2020
Revised : 8 January 2021
Accepted : 11 January 2021
UNARsa

-
= o

"y = a a o e v ¥ A o 2y a 7 =
LLNuLLﬂ\?LLMHNLu‘ﬂ\iLﬂum@mﬂmsﬂqqﬂLLﬂ\ﬁmQVlNﬁquﬂquW@\?ﬂqﬁﬁl‘ﬂ\?@j‘uiiﬂﬂ@;\? LLWN@W?@@HQWﬁ“ﬁQﬂ'\W?QNW\?

©

= e \ ° A 9 Y a & o o o a - \ o o
HARNNITNNUEDLIRAN slmeleLLﬂ\iﬂ@'JEJmuuuN@ﬂi’ﬂﬂﬂqv}ﬁmﬂﬂw mﬁ‘mu'méag.@'ﬂmzl,l,axamﬁwuﬂ’ﬂﬂu‘jﬁmﬂmgx‘i AN

v v
a o

S o &4 A <o P PN - \ T =
NuAREHALAAIUNe N TN d 788N BTN aNssinueuyasdssuazanFTnutes Tuwuuiluvuiies Tnanis

v ¥ ¥ v v a v o = 1 o ] v A
naunulilsinafauilngaany uaININNTANEINAFAEANANHUENNNEATNTBUELLINUANNLILEY NTNARALNNY
dszamdnda grinisfinueyyadaszuazarsdszneriuednisnun tnamaunuuilvdnaindiadiiugisaus 2 fos
v v 0” Y a v 09, o dl e v % dl a o« A 1
wilnaqendnausesas 0, 20, 30 WAL 40 1891UMUN LARTIAdaLAMANLTRYBILINAELATNRLATIZANNTUABEN

o ! o a 9 Y A oda L, v A ] Ao DI LA e =

sandanudnszAunsENuiinftsAumNIudsna A1 A NIagegauaz AN sANAY Ie I NEANgeTY LB NNTHER

| 1 A 1 a v % u’/’ o v 1 A a 1 1 | = 1
Wuteuisiataawudniaanuindotiuin Il uL L LEesd AMATNATIS (L*) amas wEANANNIEIUA LAY (a*) arAn

' v v v
a K '

@ A 2 =< g = a o o 1 v A o a =<
Wudawmans (b*) WHTU ALLINABNINITAIUNITANYA LL@ZWW’YJ’\QJLﬂuil']m@ﬂ']']ﬁ"llﬂxiLLBJ‘L&LL‘]J\?LLMMNL%@\?HNNW\Q\WN nne

'
a

naunuuindeAuTsessy 40 reaeuiuingu in W lduduurunesnfdBunuani fanutengegaieuas 9.58 284
S o ql' ' A v v d‘ S a v 4 PPN [y ' (R 2 4 o
wrnidn Tuansiuduunuiilesarnuilelinodlafinnsfinuilanfeaiuiidranianudes wiriufeasy 3.50 289m1m1N
Fo ] \ A4 Aa iy Yy a oA N A o ~ o < a P
wananidanudnuiuinunilasinuuilnaaauiFunuanslseneuuedndisunanaz gnanisdudiayyadaseaqeis
DPPH assay gandnusiuununiidaauileiing dounanaseumisiszamdndasiunudnueiuunusidean uilngasfunauny

wilvdnaFesas 30 restmin dulifuAzuLWANINTOL4IAR (7.55-7.70)

v
o

Adary it lumuniles ; wilding ; wilindeediu ; amdanutes ; a1slsznaufuedniionun

1148



3ATINEANERTYING TN 26 (AUUT 2) WOHNIAN - BIAN W.A. 2564

BURAPHA SCIENCE JOURNAL Volume 26 (No.2) May —August 2021 UNANNIRE

Abstract

Vietnamese rice paper (Namnueng sheet) is a rice flour based product that has high consumer
demand but contains low bioactive compound and resistant starch (RS) content. Unripe banana flour (UBF) is
a good source of bioactive compounds, antioxidants and RS. Therefore, this study was conducted to increase
the amount of bioactive compounds, antioxidants, and resistant starches in rice paper by replacing rice flour
with UBF. The effect of substitution of rice flour with URF on physical characteristics, sensory evaluation,
antioxidant activity, and total phenolic compounds was investigated. The fermented rice starch from Prachinburi
2 cultivar was replaced by UBF at 0, 20, 30 and 40%. The pasting properties of mixed flour were determined
using a rapid viscosity analyzer. It was found that the increasing in replacing level UBF resulted in higher
viscosity and setback value than rice starch without UBF adding. For the study on change of color of rice
paper, the addition of UBF resulted in decreasing of brightness (L*), but increasing in redness value (a*) and
yellowness (b*). Tensile strength and stickiness of rice paper were increased as the UBF level increased. The
rice paper prepared by substituting rice starch by 40% of UBF contained the highest RS content (9.58%), while
the rice paper without UBF adding contained the lowest RS content (3.50%). The rice paper added with UBF
had higher total phenolic content and antioxidant activity evaluated by DPPH assay than rice paper without

UBF. The sensory evaluation, rice paper replacing with 30% of UBF had highest preference score (7.55-7.70).

Keywords : rice paper ; rice flour ; unripe banana flour ; resistant starch ; total phenolic compound

*Corresponding author, e-mail : Pakkawat.d@agro.kmutnb.ac.th
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1 1A99 11 wazils1AuLf3 2 (Phattra & Maweang, 2015) {lugiu nszununisuantiuintagtindinaunuduin1diungu
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Wl lun@nsingianuns euilindaatidautiunauuasnpaesanidanueios 39l B ugedsdenay 32.26-
44.89 999vudn Y3unnndulefesas 14.5 a9911min (Moongngarm et al., 2014) uanannil Aquino et al.
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TpARaeLATeedT19 (Model NW1000 Turbo, Tepinnovations, Thailand)

1.2 wilan@ne wizanannndaasindAu (Musa sapientum, ABB group, Kluai Nam Wa) 1nsnug luinimen
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o—

Nguund 4 avA@aied AMNATUB9 Moongngarm et al. (2014) Wadiasziiiunnueiilagvasuilandasfuiii
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v anrunadasiAtesltun (Model HR 2115/01, Phillips, Singapore) Waz3auH 1 uazngs 100 e vl
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FURDN
2.3 nisdaszipaantifvesuilanisinua il dndaauiledinoudn wilandaefu wazuilinan
FaelATRdRATIZANUTABE19T9ALT (Rapid Visco Analyser, Model RVA-4, Newport Scientific PYT Ltd.,
Australia) AM335n139949 Detchewa et al. (2012)
2.4 NNINATHAMNTUUATL BN N BdTTauE Wi auLITlea
N13IATILHAINTUAINAT AOAC (2000) kazn1sitAsziliunuindaszfAqeLrras Water activity
(a,) (Model AQUA Lab, USA.)
2.5 N199LAziA Rt Muusiiaalas 1 EAsa93RA (Hunter Lab, Model Color Flex, USA.) 3mpn
ANEINY (L* TANAIWA 0-100, 0=AR1 WAT 100=4119 ) ANANMTINALAY/RITE0 (+a*=RuAY, -a*=RALT87) WAL
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a a

ANANIIUAUARYANRY (+b*=RWAR, -b=ATRY) Ankataindtued Ho et al. (2013)
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2.6 nMsiAziguantinatiadudaseusuuiluuniiesine iAsesinilioduia (Texture analyser,

Model TA.XT plus, Stable Microsystems, UK) #1uiuuilsununiiieaunaugdfioanisudin 1.00 w1yl 7
a v s 1 v A v v a a o o [ 1 %

grunAvies uazdnuauuiluuteliiaunaungng 1.5 wURNAT uarena 15 [URWAT AuFudaAfig

WI9A9T7A (Tensile strength) Iaelfwadnsvia A/SPR (Spaghetti/Noodle Tensile rig) Tngildani1avaail Pre-test

speed WL 1.0 mm/s, Test speed WinfU 3 mm/s WAL Post-test speed infiu 10 mm/s Trigger force iyl

5 g AaLLlasann Detchewa et al. (2012) FuFLdnANNZRATEN (Stickiness) HMNNTAABELLUUNLLBIANIUANT
w1 und ﬁ@muqﬁﬁm IHHIWIANGI9 10 [URWAT 819 10 LEWALNAT NIN193LAnziiae ldiadnas
HDP/PFS (Pasta Firmness/Stickiness rig) Pre-test speed i1l 1.0 mm/s, Test speed VAL 0.5 mm/s Lag
Post-test speed Wil 10.0 mm/s compression force winriu 1000 g Trigger force 8RTWIR Winfiu 20 g AALUAY
Q1n38204 Li et al. (2020)
2.7 N3AFENAIRENEINFUNNIIAT LA URAN TN (Total phenolic acid) wazAtATIEiANa NIl
NIFNUBUYABATEHAERD 2,2-diphenyl-1-picylhydrazyl (DPPH)
dusiuunusnilesunstauedng Tnauauduunusiieslnelfirteetiunan (HR 2115/01,
Thailand) LAZFAUENUAZUNTS 100 1T 1NFAENeTilEs 1L 1 N5 anarAdaenILen Saaas 70 gaqtimin
U 15 HaRans rﬁyﬁvl,’fiﬁ'aqmmﬁﬁm Hluiaan 12 dalis wasaniuinniensasdiaanszanenses (Whatman
no.4) ALA284 Thao & Niwat (2018)
2.8 N9 RN TLe AN LA (Total phenolic acid)
sz R Tueanvanun 1ne 1433 spectrophotometry Inel#nsaunaan (0-100 lulasniu
redlanans) Huansuingg1u iansainande 2.7 Ui 0.5 Naaans LazAadaeinngL 0.5 Taaans 1ali
NABANAABY WAILAN Folin-Ciocalteu reagent (10% v/v) 149U 2.5 NARAMT LAZLANATAZANE Sodium

v v
o

carbonate (7.5% wiw) 41uau 2 f8dans udaanniuinisuan1iidiniu uiassicliignugideduaa |
dalas whinnnedanisaandunasiiaiuanani 765 wnlumms uarlfumueaiduuuass (Blank) Anfiunm
ﬂiﬂ?\luaﬁﬂﬁwumfw,mm'agﬂugﬂ Gallia Acid Equivalents (GAE) Tuniinel mg GAE/g 1835984 Thao & Niwat
(2018)
2.9 Amszianannsn lunisfinuanyadasefogds 2,2-diphenyl-1-picylhydrazyl (DPPH)
M53uszHf DPPH Ineninsinatineditnunisaramudie 2.7 §1uau 50 lulnsdns nantuaisazant
DPPH Aanadindin 60 lsilastia S1uan 1.95 fadans uasiel5luiidinidunan 30 wnit AgaumnRdies vansinen

nsgANALLAINAYINE9AaY 517 wiluwns Tnalunueaiduuuadd (Blank) udaA1usmAINImAgaLnNs

FNuaLsa8asE (% DPPH inhibition) M1%35784 Thao & Niwat (2018)
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2.10 snnnuanndinueag (Resistant starch) Tmﬂ%ﬁm%m@’au Resistant starch kit (Magazyme, Irland)
ANNINLALLDLATD Rungrusmee et al. (2020)

2.1 NMINARBLANNINNNLIZAMANETR  NAAaUAIINTBLAIEAD 9-point hedonic scale ldEnaaat

AMU9U 30 AU T998183TNT19 20 D9 45 T anunnaaeunmidnanaamalulainszaasindinszuasivile

' '
A4 A a [

a o/ 1 A A 1 0?1 v a o :// 3 5%
nsimreusaatinginaAuglwui e Ina g luin Anng g Rvieiluean 1.00 w9 nasantiuiinisldiae
a b % o 1 o o o a vy a a o/ a QI a d’j o/ o/
ARRAINAEANATENINA 3 A inaEnlligneaeudulsviliuagniansnicdsnng & nau sas1i e dula uay
ANgeulngaNaauiuuilsmuiies Tneliazuu 1 = ldgeuninign, 2 = lgey, 3 = Tsavuiunans,
4 = lgeudniies, 5 = e, 6 = Tauidniies, 7 = TauLUNAN, 8 = TALNIN, 9 = TALUNINTIEA

2.12 NNTINNBEUNINARBILAZNNTIATIZHHNAN AT A N1INARD I MLAAZNIINRLAASNRE N9 3 11
TngaanuuUNIMAaekLILgNanNyIni(Randomized Completely Design) #91un133LAsziinessaindudaiy
2ANLULINNIMARILLLLABNGNANY TS (Randomized Completely Block Design) 7Mn1saiAs1zyinisutlstsan

Tneild ANOVA uaznfsauiiauANuansinszdneganimaasslaeld Duncan s new multiple rang test; DMRT

lulsunsndnizagyl SPSS 1aidu 17 (SPSS Inc., Chicago, USA)

NAN153A8

1. AouantiAn 9l lasnesupnaviaaesuihitauazuivdronauuiondasizy

HaN1TILATIZIAIA N NRATaewileding wWilvdnqananuilandqsfuntesas 20, 30 WAy 40 YBALNULN

'
aa a

nnd 1 wudn aauunRGuAnaand luedusesuileding uwilsinananuilandasfunsesas 20, 30 waz 40 989

e 2N

o o a ] 1 oo o o aaa o

tmindauansade il d AyneadansyiuaN@esiutenay 95 (p0.05) AAUANANNEAGIRALE

wiladinadien 2,523 cp douuildnauanuilendeafuduuniinaiannumiingegaiinuaudnandiuzeaunindos

a A

ninaulaganizuileinananuilendsfunieuas 40 a99unwin dudA1aruuilngegawindy 3,461 cp

UANANDAIANNULAAWAL (Setback) 1aguiladinalAwindy 906 cp Weananwtlandnansasaz 20, 30 uaz 40

A o

O’I o a A da/ v v v ¥ a v 091 o a A
PNUINUN HATAMMHUUAAUFIRITUY Tnganizuilsdinonanuilindosfuiesay 40 299UMUN HATANNNLA

o A o o

A dJ = 1 o v v 1 a o a ldl o d‘ oI/ U
AURININU 1,475 cp GI]QNF]Q"INLLE]ﬂ[ﬁlqﬂﬂULLﬂﬁﬂJ’]Q'ﬂﬁW\‘iNuﬂ@’Wﬂf‘l&lVI’]\‘i’&ﬂﬁWlﬁ‘ﬁim‘LlﬂQ’]NL‘H‘ﬂN%i‘@ﬂ@Zﬁ 95 (p<0.05)
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ANNULA (Cp) AUUDN (BIANTALTEIA)

4500 L3 120
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4000 wtlendrefudowas 30
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3500
3000 80
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wtednaney
1 }74 a v
>00 wdendaufuiaeay 20 40
1000
500 wlledng 20
0 A 0
0 2 4 6 8 10 12

LR (RI9)

i 1 nnadasuilasaonuntinaaautsdinquazuildnnuanutlandqsmv

2. ansnuzyedusuuiluruinaanuiiannuasuidasnagusilanaass

dl o v b4 v % a ° G| 1 A 1 1 v A v b4 =

wannuianauazuinaafuNININIMMAa e uLEULLNLILeY WU wauLT N uuNitasanuilsanai
o < a 1 I Aﬂl = a v v a = 3 Y o 1 v A aa A 0” dgl
ﬂﬂﬁﬂﬁﬂﬂu@ﬂﬁQﬂuLWHN@NﬂWﬂmNuﬂﬂﬂ@%ﬂﬂuwN@Wﬁlﬁ@ﬂrﬁu&ﬂ@ﬂumuuﬂﬂuﬁulmuﬂQN@UM@@Qﬂ@WNWﬂ%u

(nd 2) TnedunaanuruuusiiesildnntuiatagAiaNadne (LYRnige uaziedinisinuilndasfu

o o o aa o

Ad508a 20 30 KaY 40 1991 MENN MA1ANAINAAAIRE N TTHANAUNNAD A NILAUANNT AN WS EIAZ05

o

=

(p<0.05) lurnizA@uae (%) 2e9uiummuaiiasduun lKninauann 0.76 Wl 4.35 WainuilenfaefuFesay
40 aasiuiin lwinweanenii winuilunuiasdinisiuuilnosfenay 40 vasimintulaAdiasgega
= a 9 P ) 4 & o~ o g 4 T \ = v

danamnuilenfosavashluuiuuuniteniudinainlisn L*, a* uay b* uansaiudaseeuduiruaiiiasuil

fnnedelidadAymeatinszaiuauidedubeaas 95 (p<0.05)

A15199 1 A L*, a* ua b* aaduiuni Muvusiiiaauileding wazwumilaauiladinonauuilangasmu

U ) -
T XTIV RO oK)

L* a* b*
uilsnaaamu:uiladnondn
0:100 71.48+0.20° 0.76+0.03° 5.53+0.06°
20:80 65.95+0.50" 1.74+0.04° 7.50+0.06°
30:70 56.74+0.40° 3.97+0.01° 10.52+0.01°
40:60 51.21+0.00° 4.35+0.01° 12.56+0.04°

fayauanuiluAaderdsudenuuninigiu mdnsslupediilineaiuiiuwanssTulAuansseeng

A o

TadAnyNszAuANuTeiuianas 95 (p<0.05)

1154



3ATINEANERTYING TN 26 (AUUT 2) WOHNIAN - BIAN W.A. 2564

BURAPHA SCIENCE JOURNAL Volume 26 (No.2) May —August 2021 UNANNIRE

2n# 2 ueidlausailesannutlandnefuseuilediin? 0:100 (n) 20:80 (1) 30:70 (A)
uaT 40:60 (1)

3. 139100AN T 4RI BN B AT UAIA TN UM UNLTAY

AMNNIIANHITNIUANTY uazI TN ULNBATY (Water activity, a,) 29uruuilununiiosainuileding

] =l £ v £ v = 1 d’l 1 =) v v a0 v
wazhHRuNedan N a1 nanui N &aiy nuNUENI AN TR LR WL LNLLeT w1 R AN Sea 9.30
99919 warkiuwiauruieaimnuilnfiafuesas 20, 30 waL 40 ¥89UNMIN NUFNIUANNTUSRAY
9.77, 9.87 WAz 9.98 1891 MIN dauiBuNninddsz kNt MuruNLieadAn 0.38 wazuku Murusieaimy
wikndaeRuFesas 20, 30 uaz 40 HABunnnindaszag? 0.41, 0.42 uay 0.42 mawans Tesnisliuilendaeiu

a a v & M o v 1 g \ & a PN , o '
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AN 1NN A LLANFAN AU A AN AN Ut NI A AN seAuAN N Ta s uSatay 95

o

(p<0.05)
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anmsAnsnsliuileandoefunanluutldanendmiuuduuiluwmusiiios wudnismnuinfossvlu
a o 1 = v v aa . . | a [ [ a v & o
nanduaiLauuuniesuileding Ineds Folin-Ciocalteu assay wudnnsianuiNndefL3esas 40 ve9tiinin

duarai N e swedAnianafinIuan 1.90 1y 11.25 mg,,./g dutasaraeenIsdudIayya
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v 1 i
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20:80 6.90+0.15° 38.85+0.58° 6.51+0.41°
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o
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al
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1 a o A '
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= I3
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A A oA
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% a v v o ¥ 1A o =< a 1 v A
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1 | = A QI d’l a v % a 1 o v ] A aal 0!/ a =l v b4 a =
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v
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=K a a 1 o
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v v v v v a :/j ] o U ] A a o va dﬂ/ Oy a ndy
wilsdinafaauilnfosfuiiugdanariliiuiuununiioalinai 1l A1 Bun saonauwa s T g asegeau
AaAAERINLNNUASERY Ho et al. (2013) Ainudnnisiuilandaenaunuuilsanalunandsfauuilatnaniliia
gasrunilaiAAN TR NTReaiiasu1anluntlandafi&uly (Dietary fiber) NRd@MuNTRLUN (Hydrophilic

= 1

chain) Teinyaeclansanda (OH) Nannduilaandaaenn B uduinduainsesay 41.00 Wliwbesay
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v £
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v
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a
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o
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o Y 02/ o v :/I 1 v s 1 [
sLAUTRLAT 0, 20, 40, 60, 80 WAy 100 wasuuunuiNiudena 1N TN uan fanueasly 4.21, 7.33, 9.19,
12.83, 15.45 WAL 18.64 19N UINEUARELALIIRINAF
ANNNTANHINIINAGDUNINL LA NFNETANIATUANNTOUIBINARS UTT el s N eI nudleding
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