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ABSTRACT

The objective of this research was to develop a Nam-Prik-Pao product enhanced with Namwa bananas
and stevia extract as a substitute for sugar in the product. Additionally, the aim was to reduce the quantity of oil in
the ingredients and study the quality characteristics of the final product of Nam-Prik-Pao supplemented with
Namwa bananas and stevia extract. The research findings indicate that suitable characteristics and quantities are
achieved with coarse minced banana, which accounts for 10% w/w of the total ingredients. The appropriate
quantity of stevia extract was 0.10 % w/w of the total ingredients. Additionally, the optimal amount of oil was a
reduction of 70% w/w of the total oil content. The final Nam-Prik-Pao is composed of coarse minced banana,
dried shrimp, dried chili, shallot, garlic, rice bran oil, stevia extract, Tamarind juice, shrimp paste, salt, fish sauce,
and water, with their contents being 11.72 %, 8.21 %, 3.52 %, 17.58 %, 15.24 %, 13.13 %, 0.13 %, 14.07 %, 9.38
%, 0.23 %, 2.11%, and 4.69%, respectively. The content of the chemical compositions, carbohydrate, protein, fat,
ash, crude fiber and moisture, was 54.94 %, 8.22 %, 13.20 %, 4.91 %, 0.09 %, 18.64 %, respectively. Total
calorie was 371.14 kcal/100 g. The total calorie was reduced by 15.43% as compared to the control sample. The
chemical qualities included a total titratable acid of 0.09% (w/w citric acid), with a pH of 5.5. The contents of
reducing sugar and total sugar were 0.29% and 0.85%. TBA was 1.32 mg malonaldehyde/kg. The physical
qualities included color values (L*, a* and b*) of 11.69, 12.45 and 6.80, respectively. The water activity (a ) was
0.850. The firmness and cohesiveness were 11.69 and -8.89 N. Consumers rated the liking score very highly,
giving it a score of 8.8 points. The total plate count, yeast and mold were within the acceptable range according to

the Thai community product standard Nam-Prik-Pao (4/2566).

Key words: Nam-Prik-Pao, Namwa Banana (Musa sapientum Linn.), stevia extract, product
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Table 1 The average color values (L*, a*, and b*), water activity (a,,), firmness, and cohesiveness of Nam-Prik-Pao

supplemented with Namwa banana product.

color values firmness cohesiveness
Formula - A,
L* a* b* ) ™)
1 16.65£0.28  3.43°:032  630°£0.16  0.75°0.11  18.04+0.40  -10.70'+0.23
2 16.78£0.22  6.74°+0.53  5.89°40.61  0.84°+0.12  21.01°¢1.25 -13.92%40.37
3 17212023 7.15°:0.48  6.27°£0.36  0.87°+0.11  26.90'+2.14  -15.64°+0.66
4 16.68+0.28  4.76°:0.17  6.62°+0.30  0.81°0.14  16.71°t1.54  -10.38%1.11
5 16.88+0.14  7.17°:0.47  538°+0.92  0.85°:0.20  22.03°+0.79  -12.92°+0.48
6 17.83£0.13  8.24%+0.56  7.44'+0.35  0.88°+0.17  23.88°+037  -14.85°+1.75

Mean value of 5 replicate measurements + standard deviation

abede

different letters in a column are significantly different levels (p<<0.05) according to Duncan’s multiple ranges test

" letters in a column are not significantly different (P>0.05) according to Duncan’s multiple-range test
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Table 2 The average chemical properties were compared to the textural types of Nam-Prik-Pao supplemented

with Namwa banana product.

Banana pulp Moisture pH TTA
Formula Factors
(%) (%) (%)
1 Banana puree 10 15.91°£1.93  5.61°+0.05 0.08"+0.10
2 Banana puree 20 17.11°+0.56  5.53°+0.13 0.10°+0.11
3 Banana puree 30 18.03°+1.88  5.41°+0.10 0.11° +0.11
4 Coarse minced banana 10 16.38°+0.67  5.86'+0.13 0.09°+0.12
5 Coarse minced banana 20 19.70°+0.44  5.47°+0.13 0.10°+0.11
6 Coarse minced banana 30 20.29°+0.52 5.42°40.06 0.12°+0.11

Mean value of 3 replicate measurements + standard deviation

abc

§ a 4
VINATTNN 2 UTAINANITIUATIEN
a [ ?,’ a
AUNINNIUAT ARBUZUATHAAS MR IINT AN
A dy Y 1 a dy Y
Iutenadle wua1 Usuiuanusu Sevas
15.91-20.29 TANUUANANNUBEN T BA AN
' Y
A0 (p<0.05) M3y suanilendlodanaly
& XA y %y Yy 9
ANVFUFIVY 1H0a0nNaw1 s neUAIBIdY
J
leormsuazlianisn Sovaz 61.0-76.5 d1W13090
o go’ a 1% 4
FU11'18@ (Segundo et al., 2017) Tundasaainls
a ¥ a
3U01%13 1S uu B a Y water activity (a,) 98
o v J [ dy
FUHUTNINATINVYTINUANUTY (Troller, 2012)
| 1 a

anuiunsa-a19 (pH) tazdsuunsa
Y v ¥ A a ) ¥ g &
NIMUA WUINIWT R UETUNA289U1IIN 6
F4NAA03 UANUUANA NN UBE1 LT Bd1ATY NI

aa a dy Y 1 1 a [ 4
40a (p<0.05) Usunauionaredinanonann

4
°

A X v Y a A A
HINTNDIN Glu&u@ﬂa?ﬂﬂizﬂ@ﬂﬂ')ﬂﬂiﬂﬂu%iﬂﬂ

o

d1rny 3 ¥iia ldun nsaundn nsadasn waznia

different letters in a column are significantly different levels (p<<0.05) according to Duncan’s multiple range test

v v

ponsIan AduIIdInaIfUSuansanariua
L 2 A a Y 4 2 .
WMNY WL oUT 1M Na 18N NUY (Etienne e al.,
2013)
drsumsnaaeunalseamauraiia
AZUUUANNFOL AINAADIN 4 521314 7.0-8.0
AZUUY AZUUUANNFO VU IUNDIE WL AU
a I dy = [

a5 A1 Wl eeIN Y LazAIINYO U
Tagsmgegalaglanzuuu 7.6, 7.8, 7.8 uag 8.0
MUEIAY UANULANANN U NN Bd 1A YN
ada (p<0.05) luvgnanvarzlsing d uag

v

v 3

Snuaziiedura veuhid e undrehint
6 danaaed lifinnuuandetuediaihiod iy
NNADA (p>0.05)
{8913 19 1NAAUANNINIEN TN LAz
AUAINNINUAN TIVAVALUUUAIINTOUAD

Auanyaznlseamdudd wudl Fuoq



354 715815398 YK ING1ReNA 11 1ad51509naf5 1% 16(2) : 346-363 (2567)

a [ -4 a g a ..
waana e UTura U198 d 32 water activity (a,)
Id a @ J K a
Wuldawmesgiundasasiguyutiing nin

% j’ U U 1 j’
WHY. 4/2556 eyl duie uanuuiuiie
a 9 zgl 1 Id 1
mIMzana 3osazanury Manuilunsa-a1d (pH)
Y
HazlSUNTANINUA A70ANABINUNITNAT DL
Auanuzmalszamdudd 14Us Tnaldnzuuu
Q' a W j’ % %
ANMVUYOU NAY TAWIARSAYULIHOTURALAZAIY
gy A a A d' ~ y %y
Whuilloded ludanaasai 4 (M3asundre1i1i
Furenn Sosaz 10) AzuUUANUTOL TAITIN 8.0
=3 9 é’ o [ = a
azuuy 3 ldaanaasstidmsumsanuilsun
[ Y d' g’/ U
asananamnuimngayluiunoude 11
= =) U Y d’
3. wansanlSunaasataoinngimaui
a o d :: a
misnzanlunansamiws nen
= a @ 9
AnunlSuaaisanainng 1mau 3
v ' < a F) ' %’ a a
seav vuuily 4 danaaed 1dun WIns niwuas

Y ? 9y Aqu?¥ y A =
ndehhnldihaavzndn dmanesd 1 (gas
A1) Usumasanana v fesaz 0.05

v 13 v
VOIFIUNTUNINUA (AINAa0IN 2) USuiaans
Y
ANANYIMITU $08az 0.10 VOIAIUNTUNINNA

A ~ =Y @ 9 9

(@wmaaeh 3) USnamsanana 1y Seeay
. y 4 4
0.15 VPIAIUNAUNINNA (Fanaaean 4) 1111

Anwnaninniaainionin laun ad L* a* b*

Y
°

=) a 2 g
USuuuvase water activity (a,) Y3ura1aa

a J a 3 g’/ 1 ci’
Fa1% Ysuiadiaanavue uLaza1nusU n1s

nageugUanyueNUszaMmdNdT wu A
' ¥ = a Y Y 9 Aqu
ANVANY (L*) vouNuI eI unae1in NNy
4 v
A15ANAND IMIIUNAUNUUIAIANS 3 TLAD 3]
ANuuANANNUedNNsd 1A YNINaDA (p<0.05)
TaggasnduaulaInINaINdmIge Tuyaging
ldarsanainva imulininuai1aunn
v 3 v 2 A
w3z lugasairugulgiiaiansningalns
A I a3 A a Y
aswludihmaienszuiunsnan laru
[ a Aaaa 4 .
anudousiildinal§iseunaaisa (Maillard
reaction) (Rattanapanon, 2007) drvsvdsyw
[ Y (=} J =)
drsanavinng mu lilinaden1duag (a*)

9w a

findoq (b*) peTiod 1Ay NNEdA(p>0.05)
4

UTuu1d a5 water activity (a,) WU
¥ a a Y Y Z 2 A
WIS nwuasundae1i131Me 4 Fanaaes Jan
5¥MI 0.810 -0.860 M3 lasanana 1l

a v o @ 1 [ ] 1 [ |l
wammm”l,uizﬂmwm"luﬁwnmmnmmuafm

S o [ a

Uled AN Iada (p>0.05) HALANAIAUDE1N]]

@

v o aa [ d‘d 9
e AYNIaDd (p<0.05) AugasaIugunINg le

o

¥ ]

mmamwmﬂudmwﬁmﬁmmmﬁmmmiﬁﬁ"@

9/ A a 9 @ A
mnwaﬂnmmmmum"lﬂuaamrn UHANANAIT NN 3

Table 3 The average of the color values (L*, a* and b*) water activity (a,) of Nam-Prik-Pao supplemented with

namwa banana product using different levels of Stevia extract

Stevia extract Colors
Formula A,
(%) L* a*™ p*"
1 0.00 (control) 16.78°+0.28 4.80+0.17 6.59+0.10 0.811°+0.12
2 0.05 19.81°40.49  4.65+0.69 6.49+0.15 0.840+0.21
3 0.10 19.46°+0.11 4.66+1.14 6.42+0.25 0.851°+0.23
4 0.15 20.80°+0.20 4.70+0.17 6.44+0.41 0.860°+0.17

Mean value of 5 replicate measurements + standard deviation

“different letters in a column are significantly different levels (p<<0.05) according to Duncan’s multiple ranges test

"letters in a column are not significantly different (P>0.05) according to Duncan’s multiple ranges test
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Table 4 The average of the chemical properties of Nam-Prik-Pao supplemented with namwa banana product

using different levels of Stevia extract

Formula Stevia extract (%) Moisture (%) Total sugar (%) Reducing sugar"s(%)
1 0.00 (control) 16.37°£0.67 1.48°+0.15 0.26+0.13
2 0.05 20.24+0.77 0.83"+0.11 0.26+0.20
3 0.10 20.21°+0.65 0.84°+0.14 0.27+0.21
4 0.15 21.44'+0.35 0.84"+0.12 0.27+0.22

Mean value of 3 replicate measurements + standard deviation

“different letters in a column are significantly different levels (p<0.05) according to Duncan’s multiple ranges test

" letters in a column are not significantly different (P>0.05) according to Duncan’s multiple ranges test
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Table 5 Means hedonic scale of sensory evaluation of Nam-Prik-Pao supplemented with Namwa banana product

using different levels of Stevia extract

sensory evaluation

Stevia extract (% total weight of all ingredient)

(scores) (Control) 0.05 0.10 0.15
Appearance 7.4°+0.73 6.9°40.63 7.6"£0.72 7.1%£0.68
Color 7.7°+0.46 7.3%+0.83 7.6"+0.89 7.2°40.71
Odor 7.5°+0.62 7.6'+0.62 7.6'+0.77 7.2°£0.74
Taste 7.7°+0.44 6.940.71 7.7°40.67 7.0°+0.76
Texture 7. 6°£0.62 6.9°40.71 7.7°+0.56 7.2°40.74
Overall liking 7.9°+0.68 6.8°+0.62 8.4°+0.67 6.9°£0.71

Mean value of 3 replicate measurements + standard deviation

abe

different letters in the same row are significantly different level (p<0.05) according to Duncan’s multiple range test

" letters in the same row are not significantly different (P>0.05) according to Duncan’s multiple range test
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Table 6 The average of the physical properties of Nam-Prik-Pao supplemented with Namwa banana products

using different levels of vegetable oil

Colors Firmness Cohesiveness
Formula A,
L* a* b* N) ™)
1 15.80°+0.20 7.87°+0.42 3.89°+0.61 0.85°+0.17 9.27°+0.13 -7.38"+1.10
2 11.69°+0.29  10.17°£0.47  3.92°+0.65  0.84'+0.11 9.91°+0.36 -7.41°+0.09
3 11.69°+0.31 1243037  6.78°+0.32  0.83°+0.16  11.72°+0.46 -8.91°+0.27
4 13.51°40.74  18.22°£0.97  6.77+039  0.83°+0.20  14.33'+0.14 -11.16°£0.18

Mean value of 3 replicate measurements + standard deviation
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different letters in a column are significantly different levels (p<<0.05) according to Duncan’s multiple ranges test
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Table 7 The average of chemical properties of Nam-Prik-Pao supplemented with namwa banana using different

levels of vegetable oil

Reduce of vegetable oil

Formula Moisture (%) Fat (%)
(% of the total oil content)
1 50 19.77°£0.21 15.32°40.19
2 60 19.43°+0.47 14.96°+0.06
3 70 18.64°+0.15 13.20°+0.32
4 80 18.26°+0.26 12.52°40.28

Mean value of 3 replicate measurements + standard deviation

“different letters in a column are significantly different levels (p<0.05) according to Duncan’s multiple ranges test
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Table 8 Means hedonic scale of sensory evaluation of Nam-Prik-Pao supplemented with Namwa banana product

with reduced vegetable oil.

sensory evaluation

Reduce of vegetable oil (% of the total oil content)

(scores) 50 70 80
Appearance 7.0° +0.63 7.5°+0.57 7.5°+0.57 72" +0.71
Color™ 7.3+0.83 74+0.71 7.6 +0.72 7.3+0.83
Odor™ 7.6 +0.62 7.5+0.62 7.6+ 0.54 7.4+0.41
Taste 6.9°+0.71 7.6"+0.13 8.1+ 0.24 7.7°+0.32
Texture 6.9°+0.62 7.5°+0.22 8.2'+0.33 73°+0.15
Overall liking 6.9°+0.52 7.4°+0.36 8.5°+0.18 7.2°+0.26

Mean value of 3 replicate measurements + standard deviation

“ different letters in the same row are significantly different levels (p<<0.05) according to Duncan’s multiple ranges test

" letters in the same row are not significantly different (P>0.05) according to Duncan’s multiple ranges test
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Table 9 Physical properties of Nam-Prik-Pao supplemented with Namwa banana using stevia extract

Nam-Prik-Pao product

Physical properties

Control Stevia extract 0.10%
L= 1060 + 0.56 1067 + 0.58
a*™ 9.03 + 022 9.08 £ 0.26
b*™ 6.68 + 025 6.69 + 0.26
Water activity (a,) 0.66° + 0.01 0.85° + 0.01
Firmness (N) 10.08" + 0.36 991° + 046
Cohesiveness (N) -12.06° £ 0.77 -7.24° + 0.03

Mean value of 3 replicate measurements + standard deviation
* different letters in the same row are significantly different levels (p<0.05) according to Duncan’s multiple ranges test

" letters in the same row are not significantly different (P>0.05) according to Duncan’s multiple ranges test
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Table 10 Chemical properties of Nam-Prik-Pao supplemented with Namwa banana using stevia extract

Nam-Prik-Pao product

Chemical composition (%)

Control Stevia extract 0.10%

Moisture™ 1429 =+ 0.67 14.64 + 0.55
Protein 6.63" + 0.21 822" + 0.3

Fat 19.43* + 1.13 13.20° + 0.27

Ash 2.05" + 0.60 491" + 033

Crude fiber™ 0.08 =+ 0.11 0.09 =+ 0.73
Carbohydrate 57.52° + 0.76 58.94" £ 027
Energy (kg calorie /100 g)) 428.89" + 0.93 371.14° + 043

Mean value of 3 replicate measurements + standard deviation
* different letters in the same row are significantly different levels (p<0.05) according to Duncan’s multiple ranges test

" letters in the same row are not significantly different (P>0.05) according to Duncan’s multiple ranges test
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Table 11 Means hedonic scale of sensory evaluation of Nam-Prik-Pao supplemented with Namwa banana

product using Stevia extract 0.1%

sensory evaluation

Nam-Prik-Pao product

(scores) Control Stevia extract 0.1%
Appearance” 7.9£0.63 8.0+0.76
Color 7.7 £0.24 8.2+ 0.63
Odor 7.1°£0.61 7.3+ 0.90
Taste 7.7 +0.35 8.5"+0.90
Texture 7.6°+0.44 8.5"+0.50
Overall liking 7.9°£0.17 8.8"+0.12

Mean value of 3 replicate measurements + standard deviation

* different letters in the same row are significantly different levels (p=<0.05) according to Duncan’s multiple ranges test

™ letters in the same row are not significantly different (P>0.05) according to Duncan’s multiple ranges test
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