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ABSTRACT

The aim of this research was to study the effect of banana cultivars (Kluai Namwa and Kluai Hom) and
preparation of pulp unripe banana flour and whole unripe banana flour on the physical, physicochemical properties
and glycemic index (GI) of unripe banana flour including quality of pasta, GI and sensory evaluation of unripe
banana flour pasta. From the color analysis, it was found that unripe banana flour from Kluai Hom (HW and HP)
have darker brown color (Low L* values, high a* and b* values) than those from unripe banana flour from Kluai
Namwa (NW and NP), and it was also found that unripe banana flour from the whole banana (HW and NW) were
darker brown than unripe banana flour from the pulp (HP and NP). The pasting properties of flour water showed
that unripe banana flour from Kluai Namwa (NW and NP) had higher pasting temperature and final viscosity than
that of unripe banana flour from Kluai Hom (HW and HP). The water solubility index analysis showed that HW
was more soluble than NW (9.24 and 7.32 g/g, respectively). In terms of water absorption index, it was found that
unripe banana flour from Kluai Hom (HW 3.22 and HP 2.83 g/g, respectively.) absorbs more water than unripe
banana flour from Kluai Namwa (NW 3.00 and NP 2.79 g/g, respectively), and unripe banana flour from the whole
banana (HW and NW) absorbs more water than unripe banana flour from the pulp (HP and NP). As for the GI
analysis of unripe banana flour, it was found that all 4 types of unripe banana flour had GI values at 40.46-45.22.
Pasta was prepared from 4 types of unripe banana flour and cooked, and it was found that the pasta from all 4 types
of unripe banana flour had different cooking times (12.30-14.00 minutes). However, the cooking loss and cooking
yield was not significantly different (p=>0.05) as well as the GI value, with a GI of 83.81-85.53. The results from
sensory evaluation showed that the unripe banana flour pasta from the pulp of Kluai Hom (HPP) and unripe banana
flour pasta from the pulp of Kluai Namwa (NPP) received the highest liking score on appearance, color and overall
acceptability, and there was no difference of (pE0.0S) at 6.10 and 6.13 points, respectively. Therefore, this study
found that the pasta from all 4 types of raw banana flour had no difference in pasta quality and GI value. However,
pasta prepared from unripe banana flour from banana pulp received higher scores on appearance, color and overall
acceptability than pasta prepared from unripe banana flour from whole bananas. As for the results, unripe banana

flour prepared from banana pulp should be raw materials that could be used for pasta production.
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NaI0AY Tagthmadnaumuanmzaun
a S Y 9 Y o v
AR5 d I lude 4.1 1d1NNAAIHIUAZINT S
a a a 1w oA A A

YA 1.0 Haawas uazinsizinaeil lnadiin
A3t ludo 2.4
4.3 matlsziivgaunmmalsyamduda

wnadwlaindreauuaazgasunlszidiu

v o = Y Y A
AUMNNNUTZTAMTUNE 1915 EJZJW1’dﬂ1LLﬂQﬂﬁ’JEJﬂ‘]J

a

T
=

¥ lumanagov Iasldnarlumsdumiadil
ndeaulignanaimmngaulumsdumad
9 Y o a 9 o
AU 410821101 T2 UAN U LA U NH U
v 2
Using nau iedude saend uazanuwey Tassw
1935 mM3 I Az UUUA AR UANUBD UL 9 TEAL

(9-point hedonic scale) TaalFinadons I 30 AU



715815398 YH1INDeNA 11 1ag51¥UIAaAT 1% 15(3) : 865-881 (2566) 871

J
5. ﬂ]ﬁ?]@!!ﬂﬂﬂ]ﬁ‘ﬂﬂaﬂﬂ!!a%ﬂ]i%!ﬂﬁ1$°ﬁ5illf')33’!;1

meaaa

AUAUNITNABOIUUFNANY T
(completely randomized design, CRD) N1113NAQADY
3 31 wardmSumsszfiugunmmalszam
FUAT MUHUNITNAADIUY RCBD (randomized
complete block design) 113 smifienAundslneis

Tukey N5zavutod1nn 0.05 Taoldldsunsu

Minitab 18

a

! 91. a
18R a) utfandeAnn

>k

v ¥ N v
ANGIEOUNINA (HW) b) 1ilandd

av a d
NanN1IIvaLLASIDITIUNA
a J [ a
1. wamsaanzvigaumnuiland ey
a 1A
1.1 NaM3AATIZHAE
v
uiland1eauNa 4 siia Uszneudie uil
Yy A v e Yy A
AdIeAVIINNAIeMOUNINA (HW) uilendlefy
2 -
Mnilendlrevon (HP) uileindreduainndae
Y 9 A F
W hnawa (N\w) uazuilandlrsdvuainiiendne
¥ o <
1131 (NP) Tasudlalianvaziilumiaziden azia

A 1 o g‘; 1= =K A %’ 1
NUANHNNU mumﬁmnma"lﬂ%umﬁuWnaaau

o =
PNNINN 2

i y . 5. Sens LY
a g Y
AUINIENaIeN (HP)

v 9 A 9
o) uthindredunnndreinnana (NW) d) uilandlreauaniiondlerinth (Np)

a S A FY a 2’,
NMIAATIEHA AV ITINAI8AUNY 4
a [ v 7 F) G-
¥ia WU eeWUiveIndluaznTas outle
ndreavMaliad L* a* 1ag b* LANANNUDE1
A o o W aa ~
TiedAnmeana (p<0.05) (15197 1) 919519
Y 3 ' ~ Yy a
uaaalmiunmawssunilandleau TagnsHay

arunlaenaslidrs (HW uaz Nw) dawaliudla

3 9 '

Tahamaunnudandreaunes suaniionale
(HP uag NP) Taslin1 L* @131 uaziiai a* uay
[ zﬂ' = 1 A Y =
b* gandn Wesnninesnunlunldenndlelas
wdmalsnu (beta carotene) (Pereira and Maraschin,
Y
2015) wazusna1nululaenndreaudadl

sunaassznoutuodn (phenolic compounds)

g (Charoenteeraboon ef al., 2019) FIA1AINA1D
a g Aaa 9 1 a . =2
Vil ua s NN AT (¥ UNUAY (tannin) 39
. ; y 2
danalfudantinlaenndrenauiidriteaaduauy
o Y o 4 9 =\
Mnwanmsnaassdana lanaewuivendlell
1 § 3 o
nanedveuilanldale Tagaziiiuldvaauain
k) A A A .&' Y Y a
uilandredunessuaniiondoe Tasutlandreau
2 y :
Nnlenalevon (HP) Nahemaruniuilanaae
a &I H a
AuaIniiandl81131 (NP) 191Aa1n Tund e
=} @ A d = 4 1 R o YA
voutisaniagiiiluuaTsivesauinnit 99147
P , ¥ )
Furaratduniiuidandre1i131 (Percira and

Maraschin, 2015)
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M319A 1 A L* a* uag b* voutlandledu

FHAVR NN WAL L* a* b*
HW 76.22 + 0.04" 1.62 £0.02° 15.86 + 0.01°
HP 80.87 +0.06° 136 +0.01° 12.51 +0.02°
NW 76.61 +0.07° 2.28 +0.02° 14.03 £ 0.04°
NP 87.31 +0.03" 0.59 +0.03" 12.02 +0.03°

v o

LY

ab.... =3 1 ::i cid 1 [ g’; 1A 1 % 1 = o W aa
* HEDN ANRAINNAIONYIA1NU THIUIAY LEAINTANNLANA NN WY EN YNNADA (p<0.05)

a 4 ~ Y A
1.2 HaM3AUAITIEH mawasuulasmuanuria
a J A Y
i]']ﬂﬂ']i'.l!.ﬂﬁ'lgﬂl’iﬂ'li!‘llﬁﬂllllﬂﬁ\?ﬂ'lﬂﬂ?'lil
A 9 a 3’; a d'Q J Y
Wuﬂ‘llf)ﬂltﬂﬁﬂa’)ﬂﬂﬂ“ﬂﬁ 4 BUA NAIATICHAIY
1A 04 rapid visco analyser A9A15199 2 WU &8
4 Y =) 1 aa 4 =
Wu‘gﬂlmﬂmauwam)qmwgumimﬂaﬂuuﬂm
A . Y
ANNNUA (pasting temperature) Taouilendleviou
AL (HW taz HP) 1 pasting temperature fmnuile
Yy 3 9a a ¥
AFI1NAY (NW tiag NP) 919ina1nuilanane
4 a 1
W@ilﬂﬂﬁ']iﬂiﬂﬂﬂu’lll'ﬁzLﬂﬂﬂ'ﬂll‘l’iﬁﬂiﬂizﬂ'ﬂ\?

v ) ) 1 =2 A A v
ﬂWibl‘ﬁﬂ'J']llﬁ@uulﬂﬁJ']ﬂﬂ'N %\‘]Lﬂﬂﬂ'ﬂﬂ‘ﬁﬂﬂ"lﬂﬂ

' '
A o ' A

gugildInI1 e iasaAInurilagega

=t =

(peak viscosity) NUAAIDIANVAINITDIUNITIV
Y a %
C?'l’Jﬂu"llENﬁGﬂ'g‘IfﬂUUW Lﬂﬂﬂ”liWE)\i@’Jsllf)\iﬁﬁ”lg"]f
1 Y Y 1 Y a o
Gluizmwmﬂwmmmu WU Llﬂﬂﬂﬂﬁﬂﬁﬂ‘ﬂﬁ
4 w1ia LA peak viscosity 88N 5409.67-6220.33 cP

X I 1 . . $ ' % I
FiuA1 peak viscosity Ngandmifsad uilu

o

o Y = ISP . .
Yagavlumsvinadi Taeulsan@aziin peak viscosity

a a
981 2594.51 cP (216.21 RVU) (Charoenthaikij, 2012)

[

A < 4 aA o @
Heannlaaals yueautaaaniaansne )
] [ < I a
agluszaviliunars Fuilumanininilsuiw
o'l Taauay lviiy (Sriroth and Piyajomkwan, 2003)
' 9
Tuvaznudandredune 4 e 111503060
RN A Yo P Ao w o
1189 uaziie Idsuanudeuazimainsneadd
[ 4
g9 (Suthanukool, 2015) taza1eNUFVeINAIETIHA
AOA setback from peak, setback from trough L1 &
4
final viscosity 1agutlandl81i131 (NW tiag NP) 3
argeniutandrevien (HW uag HP) A1A21
A Y o v o a
nilagatisreduusnulSuiaveseslulaa
Y 1 %
Tagutlandretirnndsvivez luTaaminy
32.05% Feganiumilandrevenniils maes luTae
089 26.10% (Bi et al.,2017) TaouilandroMi
Psmmez luTaageazinan1sAua (retrogradation)

Taunuazdandudanddsnaez luTaddn

(Sriroth and Piyajomkwan, 2003)
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1:5 = Y A Y a
M1319N 2 mi!,ﬂaﬂuuﬂmmuﬂ?mmuﬂmmuﬂaﬂawﬂu

873

Parameters HW

HP

NW NP

Peak viscosity 6044.33 +206.89"

Trough 3180.33 + 55.22°

Breakdown 2864.00 + 162.75"

Final viscosity 3655.00 + 64.97°

6220.33 + 54.60"
3151.00 £ 162.82
3069.33 + 108.77°

3819.67 £ 59.16°

6064.33 +£32.56" 5409.67 + 193.24°

b

3852.00 £75.29"  3333.00 + 140.50°

2212.33 £43.15° 2076.67 + 84.95"

4912.67 +71.01° 4380.00 + 114.53"

Setback from peak 474.67+22.28  668.67+104.89°  1060.67+16.01  1047.00 + 39.84°
Setback from trough ~ -2389.33 + 144.25°  -2400.67 + 16.50°  -1151.67 +41.65"  -1029.67 + 122.91°
Peak time (min) 4.71+0.08° 4.69 +0.03" 4.91 +0.08 4.71+0.03°
Pasting temperature (°C) 80.07 + 0.80" 81.47 +0.98" 83.45+0.85" 82.27 +0.53"

v o

a,b.

a Jd v ¥ o
1.3 NaNS NI IEHATMTAZA1OUALABT NG
Y
AAFUU
a Jdou A ¥ (G
AMMAANTITAUAIICUATUNITASANYUT AN
d‘ 1 = 9 a A 1 o A
A1319N 3 WUN ﬂmmamgﬂmmﬂﬂwwa@amu
1 Y a Y ¥
N13SAgU TﬂElll‘ﬂx‘]ﬂa’)ﬁlﬂ‘ij%”lﬂﬂa’lﬁlﬂﬂll‘ﬂ\iwa
A v A %‘ ' F) a dy
(HW) mGvumiazawmgqmnthﬂmfmummua
EY a A Y =
nalevoN (HP) o1atnaan luilasnnalevionoial
o A %,' Y a
ENﬂ‘l]'i%ﬂf)iJ‘I/lﬁHlﬁﬂﬁ%ﬁWEluW"lﬂ LHU IWAN U LUAS
E Al 1 ¥ 1 1
A 111ﬂﬂ'3'lﬁ"<]u!,ﬁﬁ] melu‘mmwﬁjm NUN LLﬂQ

=

Yy a Y 3} v 2 A o
NAYAUINNAWUINNIND (NW) UAFUNITAZAY
v

¥ 1 a 4 °
idnutleandrefuainilend 81131 (NP) 919
A & Yy ¥ g A - Tyy
iieaniendlreuidiunazarsinla
¥ 1 1
11018 (Menezes et al., 2011) ¥1AAIAIUIAa0N
Y R o q YN v A ¥ A ' 2
ndre e Miisaiimsazareinigani uenanil

o o 9 3 = ¥
TN UTVDINAWNUNAADATUNITAS YU Iﬂﬂ

@

Y a Y Y = =
uilandreduainndreveuriana (HW) TA¥In1g

1 ! Y a Y ¥ )
azmﬂmqqmmﬂmmﬂﬂumﬂﬂmﬂunmqwa

I

2

4 s
(W) e lunlaenndreveniisanisznen
Iy A A Y ~
aza191i11d 1 maay Taslunldenndrereud
a = v A kY ? ¥ Aaa
MAAY 17.31 +0.07 Faunninasnndrenirng

INAAY 15.89 +0.02 (Khamsucharit ef al., 2018) 11

@

= 1 d' d'.d 1 % = 1 2 ) = o o an
" MU ARAENUAITNEIANNU IULUIYEY uaaINlANuLAnANNWed e lied UNNANA (p<0.05)

U v A o 3 ' = 9
FIUVIATUMIAAFTUT WU ﬂﬁmiﬂuuﬂﬂﬂﬁ’)ﬂ

1 v A

Y
Aulimanoawiimigaduiit Tasudandreauain
y & v Yyy '
ndaenIma (HW tag NW) gadunilaumnniuds
Y a X g A \
AABAVINGIDARY (HP t1az NP) 819tH0991na Iu
A = 4 d' ] a
yowldeniosniliznoudy  mu maay ivag lad
v Y
wiiiyag Tad wazdniy Nanwannsogadunirla
1 4 a
1NNNAAIY (Alkarkhi ef al., 2011) HAZDIVUNAIN
v v
uilandreavainndlrenamails s leomsnly
?,’ 1 9 a dy Y =
azanrunNNIuilandeRuNNiond e 189
' Y Y g’J A o [
utlandrenenanndlenawalonI g 1uUD
d‘ ?,’ Y o d' 1 ?,’
leormsnazaneiinlanuleervisyn luazaieluin
(Y = 9 &' Y =
101 1:6 Tuvaznuidandrenouaniiondod
[ 1 d' % Y o d‘
dasramvedleormsnazareinlanuleeo1nisn
1 ?}J 1 % o
Tsiazanaluiunmidy 1:5 (Bezerra et al., 2013) 3991
Yy % ?;' Y [
Idtanuamnsalumsgaguiinldanat uazen
<3 Y @ P 1 v I 1
M3z U lanmenusiuanaenuniinano
v A o ?,‘ 9 a Y
asiimigaduii Tasutlandreduainndlovion
o %} Y 1 9 a
(HW naz HP) gasuii Idunndwifeandrednain
vy ¥ 9 A v ~
A8 (NW 11ag NP) 9191194991002 284011)
- ~ 1 %I J Y %} Y
U5 leorsnluazareiunniindleii

9 915

v A (K] v J Y 1 v Y
MIUVUBYNUNUFUDINAWLADS TN UTAIY
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ti' v oA 2 v A o 3 Y a
AN 3 ﬂ‘lﬂ!fﬂﬁﬁ%’GﬂEJ'L!HLﬁ%ﬂ‘Huﬂ?i@jﬂ‘ﬂfﬂu’lﬂl@ﬂuﬂﬂﬂaﬁﬂﬂﬂ

rHavewlandlefy Fyiimsazaeni (g/g) ”wﬁmigﬂci'me (g/g)
HW 9.24+0.10" 3.22+0.02°
HP 8.45 +0.09° 2.83+0.01%
NW 7.32+0.17 3.00 = 0.08°
NP 9.97+0.11° 2.79+0.11°

v o

o o

ab.... =3 1 ::s' d’d 1 @ g’; 1A 1 @ ] = o an
* 11909 ANRAINIAIONEIANNU TULUIAY uaasnTaNuuana NN Uee N lisd AN a0 (p<0.05)

a 1 v A aa
1.4 wamsaaszvaawi lnasinueaudl
[ ] 4
AN IORIINMTeRsvDIanIs Y luvaoa
H 1 @ 1 I'4
NAa09 (MW 3) WU OATINTI0EURIAAT Y 11
Y
naoANAa0dveilandleaune 4 ¥iia naon
1 = A A b '
52821781015898D9 180 YIN UAEINUUNIT
@ ' Y a A Y a
V11 (§2981981999) tiieaarnuidandaled
3 o §
Usznoudle RS2 Tae RS2 tHuaa1synd
1 I~ [
Tassadananruuiuuazdussidon 399119

1 1 J
81N 0N158089 810U 193] (Khoozani ef al., 2019)
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o

Y I 1 kY a Y
wazannsuaasliiiuiudindlreavainndoe
?,’ Y A o ] 4
1131 (NW 1ag NP) 116031015608 v09a013 % 11
nasanaaoadinIuilandlreauainndleview
(HW 1tag HP) §9a9ana0anUI1UIdev0
c!' 1 9
Vatanasuchart e al. (2012) 131891471 uilandae
Y 1
(flour) 1PAAL N Tanuansalumsdes'ld

° ' Y Y 1 =
@]1ﬂ'ﬂu‘ﬂ\iﬂa'JEJiﬂﬂﬂa'JfJ‘H@?JGlu"]f'J\? 30-180 U

VDINTHDEY

—@— White Bread
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—@—HP

NW

a___———an—R—=@ NP

120 150 180

d’ [ ] 4 9 a a 1 =1 o
HNINN 3 ﬂﬁ51ﬂ1'§fJ’f)fJGIJ’El\‘]ﬁ@ﬂiclfcll‘lﬁa@ﬂﬂﬂﬁﬂx‘]ﬂl@ﬁllﬂﬁﬂﬁ’JfJﬂ‘]J"b’MﬂG]”N 4l l‘lﬁﬂ‘]JLVIfJ‘]Jﬂ‘]J"UuiJﬂQSUYJ

(#1981981999)

a Al v A ==Y
ANANITUATIZHAIR YL INaTin (GI)
a g’/ a § [~} 1
voauTaNdI8A VNI 4 ¥ila (@13199 4) aziu 1dn
M3 ouutlandlsaulnanon GI Taguilande

9 9
AVNNNAWNINAVDINGWNA 2 VU (HW LAz

1 [ (] o 1': 1
NW) A GI HaEUONIINITIDEVDITAITFAINI
Y a X Y & a
llﬂ\iﬂﬂ’f]ﬂﬂﬂ“lﬂﬂlu@ﬂﬂﬁlﬂ (HP 1tag NP) 34919LN A
Y A 9 3 ~
nuilandreavINnaenIna (HW tag NW) U

auveu)aenndie Falasnndlretiidulee1ving
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violnaudnarlsdn 1u19usle (non-starch
polysaccharides, NPS) LYY IWAAY myagiaﬁ
wiiag Taa hliAaTaseaeiidudoussnig
aaswiaz NPS Jeannsafmumuaziinans

. i
whnaveseu Imingesuddald (Vatanasuchart e al.,

2012; Bi et al., 2017) UBNINUHTINUI mﬂﬁuﬁ

Yy da ] Yy ¥ ya
voInaleninanen GI laguilaanndlerithauy
(NW 1ag NP) 181 GI é1nmilaanndlrevioua

v Y
(HW tiaz HP) 39e1nvuegnuifsinaes luTaaves

d‘ ' v oA Aaa 9 a
M19190 4 ﬂ”lﬂ‘lfuh],ﬂﬁﬂfﬂﬂ‘llf)\iuﬂ\iﬂﬁ’mﬂ‘u

AdeT A (24.11 + 0.36) 1R InEIeENRD
(17.65 + 0.54) (Moongngarm, 2013) Tagudla#i i
Banwoz luTaagaezihldia candmidedd
ﬂ?mmaz‘lﬂaﬁﬁw (Dipnaik and Kokare, 2017)
1 GIAdn e Idnnudandasauluamisol
AOANADINUIIBNUUD Kamchansuppasin et al.
2021) H5enunerrua 6l veanalilne Tag
13T N ndrei Al G130.5 £ 2.7 &4

MNNNAeMeN NUAN GI 57.0 + 7.2

HPLIHN mavil lnadiin
HW 4427 £0.28°
HP 45.22 +0.06"
NW 40.46 +0.18°
NP 42.37+0.20°

v o

a,b.

a d a
2. Hams IR zHigumnva s uianaledy
Y Y A A v 3 ¥va
Wumadnesenanuilandiesiinday
v a X 9 y &
uazuilaindlreriouauINlondlIouaz NANING
A A % d‘ 1=
Natuanaarueen’al uaaasaning 4 uaiinny
Fouveudunlndifeaty Taodumaduilangae

Y
AVINNAIBNBUNING (HWP) tazwiadiuila

i

woq.l

- mneda AmdeRiidisnysaaiuluind naashiinnuuandiaiuegieiivd WNEDA (p<0.05)

ddsol

Yy a y % 9 ¥ D)
NA8AUIINNAIITINIHA (NWP) TFieay
Y
anmadilandlrefuaniiiondlievien (HPP)

- 2 y
wazwiadwtlandlreauainilendle1ini1 (NPP)

= Aa ¥ 9 =~ A
%3 HWP yaiaaluuunngea tas NPP ydoou

T
=

2 A Y Yy a Y o
Vli:fﬂ "]Nﬁsll’ﬂ\W‘I']’e’f@l']fﬂ”lﬂllﬂ\iﬂa’lﬂﬂﬂﬁﬂﬂﬂﬁﬂ\iﬂ°1J

Fueanilindreay Nuaaaldlunini 2

1l

M 4 snazveudumadudandiody a) wiadudandreaunnndevouriana (HWP) b) Wiadwila

ndrsRunnitiendievien (HPP) ¢) wadutlindrsaunnndasiihivana (Nwp) d) Wil

Ad1eAUNTIENAI81U1I T (NPP)
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a Jd a 1 a j
2.1 HamsanTIEHAaMmUeIIaduilindleay Fesnwiaauilandrefuaniiondle (HPP taz

NaIMIAY NPP) p1atilosninuldonnalegau lidradulogs

o

a ¢ Y v A g Y & 3y :
NAANITUATIZHAUNINUDIUTUWITA uazmmﬁu“lﬂgﬂuﬂﬂssmﬂmmmg]ﬂm"lﬂumﬂm

udlandreaunainmsdy wu wadwdindlreay e ldmadniianlseznoveudldonndegn

& a o 4 Yy g v ] v i . " <
N9 4 ¥ila nanzaulumsaudumaa 139071 (Rodriguez-Ambriz et al., 2008) uaed1e lsnam

. . Yy A v v o < Y ) Yy a A o
(COOklng time) LLﬂQﬂﬁ?ﬂﬂUinjﬂlL@]ﬂ@]Nﬂu 19N i]gmullﬂ’NWWﬁﬂ%LﬂQﬂﬁ’JEJﬂ“JJ“VN 4 ¥UA ll’].]%iﬂﬂ!

A ' o g Y Yy a 3 A = ' Y .
ANTWN 5 Ll@Gﬂgﬁ\uﬂ@lﬁu’31w1ﬁ@nllﬂ\1ﬂa’lﬂﬂuinﬂ m@QL!mQﬂqmu!ﬁﬂigﬁ31Qﬂ1iﬁ3J (COOkll’lg loss) LY

¥ g 4 S o A v . . 1 @
NAONINAYDINAONIADIA YW UT (HWP LAz 11T 18naan3du (cooking yield) ANAIIAY

9 w a

NWP) finaimmnzanlumsaumdumadrldgn pe 19 lililodfyneana (p>0.05)

a a v Y Yy a v a 2 A = ' Y
A1919N 5 L’Jﬁ?ﬂl'ﬂll”l%ﬁlliuﬂ”li@MWWﬁﬁWlLﬂQﬂﬁ’JﬂﬂUiﬂQfﬂ ﬂiiJ”Im‘llthHNﬂq*ﬂJlﬁﬂi%TT’J”Nﬂ”I'iGliJ ey

Y o Ayy o v v Y a
l!'l“Vi‘Hﬂ‘VlUlﬂ‘l(TENﬂ'liﬂ‘lJ"llﬂ\?W'lﬁﬁ'l!.LﬂQﬂﬁ'Jﬂﬂﬂ

viavaamuilanaleay Cooking time (min)  Cooking loss (%)"  Cooking yield (%)"

HWP 13.00 = 0.00 7.92 £ 0.06 314.33 £0.66
HPP 14.00 = 0.00 7.65+0.93 334.50 + 14.60
NWP 12.30 £ 0.00 7.04 +£0.13 346.81 £3.21
NPP 13.00 +£0.00 7.71 £0.99 337.80 = 31.60

9 v a

"™ ¥11e99 uanA1enueens luTiedduneada (p=>0.05)

o

I J AA 9 =2 ' I
Wuaaisen Tm‘qﬁinwaﬂﬁumummmﬂu

9

a 1w A aa 9
2.2 wammmmwmmm“lﬂawnmmwmm

@ |l J
1nnsIeasInsdesaa1s¥luviaeon
9 Y a a ~

naavaveamadiutandlefy 4 ¥ila (AN 5)

< 1w ' 4
Llﬁﬁﬂiﬁlﬁu'J']EWI51ﬂ1iﬂﬂﬂﬁ§l?§%1uﬂﬁﬂﬂ‘ﬂﬂﬁ@\?

Y k4 a 2 a ° v
“U@\?W'lﬁ@]'lllﬂ\?ﬂﬂ?ﬂﬂﬂﬂ\? 4 ¥ila AN NVUNLY

V11 (§798619819949) 1Aa91n RS2 lunilandrean
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Starch digestibility rate (%)

=1 = v oA 9 =2 o Y '
szilon onnadaliidulee1ving e lRenaens
] 9 4 . ] ]
g08a2819U I3l (Khoozani ef al., 2019) 5081413

a3 =1 Y v Yy a
NN §]1ﬂﬂ517\|§]$LWUiﬂ'ﬂ’lW’lﬁ@n!LﬂQﬂa?ﬂﬂU‘ﬂﬁ

@ L]

a == A Y @ 1
4¥UA ﬂll@@]i1ﬂ1§898ﬂ1ﬂalﬂﬂﬁﬂu1u%ﬁﬁ

150-180 UINUDINTEDY
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NWP

NPP
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3 @ [} 4 a a 1 = v
MR 5 srsimsdesvesamsylurasanaassvesmaailandleaurtianie q Wisudmeunvuuuileud

(#1981981999)



715815398 YH1INDeNA 11 1ag51¥UIAaAT 1% 15(3) : 865-881 (2566) 877

a d
ANANTNATIZNAT GI voanraddl
9 a gi a [ d' U =

ABI8AUNY 4 FiA AIA15199 6 WU LTAY
HANANNUOINL A IAYNIIETDA (p>0.05) Tagll
f1 GI g 83.81-85.53 Fednoglungu GI g9 Loy
A o ' Y o v
WBREUAT GI Y9IMEMIA AT GI ¥BauTlanale

[ a

a g’/ a é 3 Gl Y
AU 4 ¥ia suduiagaulumsassuniaal

a

' '
aA o

(3197 4) NHA1 GI A1 (40.46-45.22) ©19na1 18
N Wordumadmdandreaugndulign RS2 9
' EN] = S 2 o
aglumamnazglagilu RDS uag SDS 39

I RS2 Mividoanas mszlodumadigndun g

q' T v A A a Y Y a
193190 6 ﬂW]Glﬂlulﬂﬁ"lﬂlﬂ“Uﬂ\’lWTEW]'ILLﬂQﬂﬁ’JEJWU

< < a o

gilauilanaziian1snesda (swelled) Hazuan

o q ¥ a Ao o ¢ A
pon (burst) 117 DTNANTUA DY Taniiuwn

g =2 o Y v ] 2 g .

Yu e 19oas1n1580 NN (Utrilla ef al.,
2014) @9ANROINUIIUIIGUDY Bi et al. (2017) 0
5181UNINUTATINTI0e IuADANAAD I
9 a v Jd 1 9 a '
uflandreuaenugaie q wu uilindredvua

o o A o o
azeeiugiiogniildldanuounsesiilign

o ’ 2 K
(cooked) amwmmaaiuwaaﬂmamﬂzmegwu

I
10 8-17% 11U 40-60%

PRI MmarH lnaadin™
HWP 85.40 +2.39
HPP 83.81 +£1.10
NWP 85.53+0.22
NPP 84.10 % 1.00

o v

"™ ¥11e94 uana1enueee luTiedduneada (p=>0.05)

o

2.3 masziiunuanyuznelssanmduda
nanamslsziugauanyuznelszam
o Y Y [ = a dy [ o
dudanisnuanyazilsing @ nau ileduia
5AMA tazANuYel TasswueanIad1liiaen
Y a @ A ' Y
aunnudandeay §3013190 70031 Wigdn
9
Usrannngrauainuilandreduns 4 wiia 185y
' ¥
AZUUUANNFOUN WA IUNAY [HOFUAT aysaA
uANANNUE 1 i Tdad 1y neana (7>0.05) ua
HNNITUIALUUUANUFOUADAUANHULNNAIY
v = 1 =
anvzilsing @ uazanureulagsdiy Wi i
ANULIANA NI NN AYNNaDA (p<0.05) Tag

madwilandreaunniiondrein (Npp) 1a51

ﬂzuu‘l«!ﬂ1iﬂﬂﬁ@ﬂ%%?ﬂigﬁW%ﬁliJﬁﬁﬂ'NﬁHu
v = d‘ 1
ﬁﬂﬂmgﬂi1ﬂ§] ﬁllﬁgﬂ’l1h%ﬂﬂiﬂﬂi’lhgﬂﬂq¢1 1159

] T Y Y a dy Y
lllllmﬂ@n\iﬁnﬂ‘i’\nﬁ@]Hlﬂﬁﬂa?ﬂﬂﬂﬁnﬂluﬂﬂaﬂﬂﬁﬂﬂ

o a

(HPP) g niitivdAyneana daumaniuilindae

2 v

ﬁmmﬂﬁ'mﬁmamama

J

9
VYNITDITIIN UG

q

(HWP 1tag NWP) iazuuumsnaaeunialsedain

¥ W

Ao v Y a X g
NNﬁ‘VW’nﬂ'ﬂWWﬁ@]Hlﬂﬂﬂaﬁﬂﬂﬂﬁnﬂlu@ﬂﬂjﬂmﬂﬂ
Y

ﬂé’wmamawﬁuﬁ (HPP itaz NPP) lagianie

o F) a A 9 9 a
AuanHUzNNA LT Hesnnmadudindleay
Y
NANAININA (HWP tiag NWP) tauilsenouvea
Y
nlaennde i ldduwnadidihmady 019919

9 'y = q 9 Y o 1 s
Qmﬁau"lnﬂumﬂﬁ]ﬂwﬂzuuumqmumﬂanm



878

215815398 YH1INBeNA 11 1ag51¥0IAaAT 1% 15(3) : 865-881 (2566)

Ms1en 7 azuuumsdszdugaunmmalszamduia veamadwilindleau

yiavaanil

anyae y . P . ANUBO
v - o nau IOaNAT AR
naEAY sng Taesau
HWP 483+1.88° 453+£200° 507+1.60 537+1.19 500+134  513+1.36
HPP 620+1.71" 6.10+1.81° 550+159 577+155 557+1.65 6.10 £ 1.69°
NWP 550+1.74° 507168 510+1.54 543+138 537+152  550+1.57"
NPP 647 +1.67° 653+1.59" 563+140 563+£1.60 547+1.65 6.13£1.67°

o

a,b.

ns 9 w a

asy

Q

o Y = Yy a
TWAUFNAVY Llﬁé‘;ﬂﬁmiﬂi\lllﬂ\iﬂa’mﬂﬂ
g g’l 1 v
mmuaﬂé'amm:mﬂﬂa"aﬂmwa leﬁGlE)ﬁll‘UGl“V]N

Aaa o 1 2 Y
mamwaNdand uaz GI 9301 GI ell’f)\ill‘ﬂ\iﬂﬁ’)ﬂ

Y
S o ]

vnoglungu

a d' ) k) % 1 Aa o
aunasonlannaedgialumside
v ] v
91113 GIé1 uazieruilandlefuna 4 siia

o 9y Y 1A 9 [
widludumad wu Jaunmveadutazai G
Tiuana1anu uasrnnIsnadounIalszain
v o Y A4 o L ) Yo
Fuda Wrad @3 guINIHeNa8 1AsUAT U
[ Y d’ =~ Y
ANV TAYTINUINNNIIFMN NG TININNAY
g’a 1 [} <3 Y A A Y
nawa uaed1d 15 Aaumamnessuanuilanane

v A

Y
AUNT 47iia §alin1 Glge Tueuranvansll
= A a A o A Y A Aa
MIANUNVAWNGINUMIIONINYAVNNAT GI
ANAINIBAINNVINENYI oNAUNUAL IUa LN
A ' A o & Y
oana1 GI Tunaanuyiwiaa1lsiannngay

nutlndleauae 1l

a a

naAnssNlszma
YOUDLABNINIFIINGINAAT NTO111T

ANgINGIMIANT ¥N1INeIdoYITNT NeiD ayu
Y

@

a =\
N1HI98U

=2 ! a4 da v ' @ H = 1 @ oA
T UUYDN AR[YNUY aaﬂmmﬁﬂuiuumm LEAINUANULANANNUDYINUU

Y o

BE AN NADA (p<0.05)

]

= 1 [ 1 a2 o 2
nuede uananueds lilidedngneada (>0.05)

1PNE1591904

AACC (American Association of Cereal Chemist).
2000. Approved Methods of the American
Association of Cereal Chemist. American
Association of Cereal Chemists, Minnesota.

Alkarkhi, A.F.M., Ramli, S.B., Yong, Y.S. and Easa,
A.M. 2011. Comparing physicochemical
properties of banana pulp and peel flours
prepared from green and ripe fruits. Food
Chemistry 129(2): 312-318.

Bezerra, C. V., Rodrigues, A.M.D.C., Amante, E.R.
and Silva, L.H.M.D. 2013. Nutritional
potential of green banana flour obtained by
drying in spouted bed. Revista Brasileira
de Fruticulture 35(4): 1140-1146.

Bi, Y., Zhang, Y., Jiang, H., Hong, Y., Gu, Z., Cheng,
L., Li, Z. and Li, C. 2017. Molecular
structure and digestibility of banana flour
and starch. Food Hydrocolloids 72: 219-227.

Boonkong, J., Bunmee, T. and Ruenkeaw, P. 2014.
Application of Resistant Starch from Unripe
Banana “Hom Thong” (Musa sapientum L.,

AAA group) in Pasta. Journal of Food



715815398 YH1INDeNA 11 1ag51¥UIAaAT 1% 15(3) : 865-881 (2566) 879

Technology, Siam University 10(1): 19-29.
(in Thai)

Campuzano, A., Rosell, C.M. and Comejo, F. 2018.
Physicochemical and nutritional characteristics
of banana flour during ripening. Food Chemistry
256: 11-17.

Charoenteeraboon, J., Ngawhirunpat, T., Chaidedgumjom,
A., Asavapichayont, P. , Mahadlek, J. and
Tuntarawongsa, S. 2019. Total phenolic content
and antioxidant activities of different parts of
Hom Thong banana extract and extraction
related factors. Thai Bulletin of Pharmaceutical
Science 14(2): 47-60. (in Thai)

Charoenthaikij, P. 2012. Research Reports on The
Development of Bread from Wheat Substituted
with Glutinous Rice Flour. Srinakharinwirot
University. (in Thai)

Dipnaik, K. and Kokare, P. 2017. Ratio of Amylose
and Amylopectin as indicators of glycaemic
index and in vitro enzymatic hydrolysis of
starches of long, medium and short grain
rice. International Journal of Research
in Medical Sciences 5(10): 4502-4505.

Fernandes, S.O. and Bonaldo, S.M. 2011. Anthracnose
(Colletotrichum musae) control and conservation
in post-harvest dwarf banana in Northern Mato
Grosso. Enciclopedia Biosfera 7(3): 237-247.

Gotii, I., Garcia-Alonso, A. and Saura-Calixto, F. 1997.
A starch hydrolysis procedure to estimate
glycemic index. Nutrition Research 17(3):
427-437.

Kamchansuppasin, A., Sirichakwal, P.P., Bunprakong,
L., Yamborisut, U., Kongkachuichai, R.,

Kriengsinyos, W. and Nounmusig, J. 2021.

Glycaemic index and glycaemic load of
commonly consumed Thai fruits. International
Food Research Journal 28(4): 788-794.

Khamsucharit, P., Laohaphatanalert, K., Gavinlertvatana,
P., Sriroth, K. and Sangseethong, K. 2018.
Characterization of pectin extracted from
banana peels of different varieties. Food
Science and Biotechnology 27(3): 623-629.

Khoozani, A.A., Bekhit, A.E.D. A. and Birch, J.
2019. Effects of different drying conditions
on the starch content, thermal properties and
some of the physicochemical parameters of
whole green banana flour. International
Journal of Biological Macromolecules
130: 938-946.

Limroongreungrat, K. and Suksomboon, A. 2014.
Effect of Black Bean Flour Substitution on
Quality of Extruded Rice Pasta. Agricultural
Science Journal 45(2)(Suppl.): 541-544.
(in Thai)

McCleary, B.V., McNally, M. and Rossiter, P. 2002.
Measurement of Resistant Starch by Enzymatic
Digestion in Starch and Selected Plant
Materials: Collaborative Study. Journal of
AOAC International 85(5): 1103-1111.

Menezes, E.W., Tadini, C.C., Tribess, T.B., Zuleta,
A., Binaghi, J., Pak, N., Gloria, V., Dan,
M.C.T., Bertolini, A.C., Cordenunsi, B.R.
and Lajolo, F.M. 2011. Chemical Composition
and Nutritional Value of Unripe Banana
Flour (Musa acuminata, var. Nanicio). Plant
Foods for Human Nutrition 66(3): 231-237.

Moongngarm, A. 2013. Chemical Compositions and

Resistant Starch Content in Starchy Foods.



880 215815398 WH1INe1aeNA 11 1ad515u9naf5 1% 15(3) : 865-881 (2566)

American Journal of Agricultural and
Biological Sciences 8(2): 107-113.
Narklaor, D., Sangnark, A. and Limroongreungrat,
K. 2011. Improvement in Quality of Jackfruit
Seed Flour by Pregelatinization. Burapha

Science Journal 16(1): 12-21. (in Thai)

News Italian food. 2021. World Pasta Day, consumers
going crazy for Italian pasta. Available
Source: https://news.italianfood.net’2021/10/
2 1/the-world-is-increasingly-hungry-for-pasta/,
December 17, 2021.

Office of Agricultural Economics Region 1. 2017.
Moving forward to push Thai bananas to
the world market. Available Source:
https://www.chiangmainews.co.th/page/archiv
es/633777/, December 10, 2021. (in Thai)

Pereira, A. and Maraschin, M. 2015. Banana (Musa spp.)
from peel to pulp: Ethnopharmacology, source
of bioactive compounds and its relevance for
human health. Journal of Ethnopharmacology
160: 149-163.

Pleansri, O. 2019. Quality improvement of dried
alkaline noodle from rice flour by adding
pregelatinized rice flour, guam gum and
transglutaminase. Master Thesis of Science
(Food Science and Technology), Burapha
University. (in Thai)

Ramli, S., Alkarkhi, A., Yeoh, S.Y., Min-Tze, L. and
Easa, A. 2009. Effect of banana pulp and
peel flour on physicochemical properties
and in vitro starch digestibility of yellow
alkaline noodles. International Journal of
Food Sciences and Nutrition 60(S4): 326-

340.

Rodriguez- Ambriz, S. L., Islas- Hernandez, J.J.,
Agama- Acevedo, E., Tovar, J. and Bello-
Pérez, L.A. 2008. Characterization of a
fibre-rich powder prepared by liquefaction
of unripe banana flour. Food Chemistry
107(4): 1515-1521.

Rongchoung, J. and Luangsakul, N. 2018. Development
of cookies product from selected gluten- free
flours.  Phranakhon Rajabhat Research
Journal 13(2): 34-45. (in Thai)

Sriprapai, H., Boonchai, C. and Huadong, Y. 2018.
Development of Fresh Pasta from Brown
Rice Flour. Thai Journal of Science and
Technology 7(1): 58-69. (in Thai)

Sriroth, K. and Piyajomkwan, K. 2003. Flour
Technology. 3" ed. Kasetsart University,
Bangkok. (in Thai)

Suthanukool, P. 2015. Research Reports on
Research and Development Bananas Production
for Fresh Food to Increase Quantity and
Quality yields and valued. Department of
Agriculture, Bangkok. (in Thai)

Sutheerawattananonda, M. 2015. Research Reports on
Increase of resistant starch in rice pasta
products. Suranaree University of Technology.
(in Thai)

Tiboonbun, W. 2012. Production of High Undigestible
Carbohydrates Rice Noodle Using Unripe
Banana Flour. Master Thesis of Science
(Food Technology), Mahasarakham University.
(in Thai)

Utrilla, R., Rodriguez- Huezo, M., Carrillo- Navas,

H., Hernandez-Jaimes, C., Vernon- Carter,


https://www.chiangmainews.co.th/page/archives/633777/
https://www.chiangmainews.co.th/page/archives/633777/

715815398 YH1INDeNA 11 1ag51¥UIAaAT 1% 15(3) : 865-881 (2566) 881

E.J. and Alvarez-Ramirez, J. 2014. In vitro
digestibility, physicochemical, thermal and
rheological properties of banana starches.
Carbohydrate polymers 101: 154-162.

Vatanasuchart, N., Niyomwit, B. and Wongkrajang,
K. 2012. Resistant starch content, in vitro
starch digestibility and physico- chemical
properties of flour and starch from Thai
bananas. Maejo International Journal of
Science and Technology 6(2): 259-271.

Zandonadi, R.P., Botelho, R.B., Gandolfi, L., Ginani,
J.S., Montenegro, F. M. and Pratesi, R.
2012. Green Banana Pasta: An Alternative
for Gluten- Free Diets. Journal of the
Academy of Nutrition and Dietetics
112(7): 1068-1072.

Zheng, Z., Stanley, R., Gidley, M.J. and Dhital, S.
2015. Structural properties and digestion of
green banana flour as a functional ingredient in

pasta. Food and Function 7(2): 771-778.



