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Development of caramel crispy Krong Krang with banana peel powder (Musa sapientum L.)
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Abstract

This research aimed to develop caramel-flavored crispy Krong Krang with banana peel powder (BPP). The research
studied the chemical and physical properties of BPP, as well as the effects of addition at level 10, 20, 30, 40, and 50% of wheat
flour weight on the physical, chemical, and sensory qualities of the product. Additionally, the study evaluated a suitable caramel
coating formula and analyzed the nutritional composition of the final product. The analysis revealed that BPP composition included
56.23% carbohydrates, 25.43% insoluble dietary fiber, 6.57% protein, and an average water solubility of 14.68%. Increasing levels
of BPP significantly reduced lightness (L') and hardness (p<0.05), while the texture remained within acceptable limits. Sensory
evaluation using a 9-point hedonic scale with 100 untrained panelists showed that the 40% supplementation level received the
highest scores in appearance, color, odor, flavor, and overall acceptance (p<0.05). The caramel formula containing approximately
23% sugar by total product weight received the highest sensory scores in color, odor, and flavor without effecting other properties
and was therefore selected as the standard coating. The product provided 274.12kcal/100g (ready-to-eat), contained 4.829g of dietary

fiber, and cholesterol-free.
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Table 1 Ingredient composition of Krong Krang with BPP.

ingredients (g) 10% BPP  20% BPP  30% BPP  40% BPP  50% BPP
all-purpose flour 220 220 220 220 220
rice flour 16 16 16 16 16
banana peel powder 22 44 66 88 110
vegetable oil 20 20 20 20 20
water 108 108 108 168 168
maltodextrin 4 4 4 4 4
baking powder 4 4 4 4 4
salt 4 4 4 4 4
sodium carboxymethy! cellulose (CMC) 1.99 2.10 2.21 2.62 2.43
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Table 2 Ingredients and proportions of the caramel glaze.

ingredients (g) formula 1 formula 2 formula 3
sugar 150 175 200
vegetable oil 45 45 45
evaporated milk 30 30 30
salt 3 3 3
vanilla extract 3 3 3
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Table 3 Physical and chemical properties of BPP (mean+SD).

physical and chemical properties content
moisture (%) 1.46+0.08
protein (%) 6.57+0.08
carbohydrate (%) 56.23%£0.11
fat (%) 11.2010.06
ash (%) 12.02+0.15
insoluble dietary fiber (%) 25.43+0.11
colour

L 55.45+3.69

a 8.20+0.93

b 25.80+0.36
water activity (a,) 0.38+0.04
water solubility (%) 14.6810.14

2. NANINAFELANN NN NNNENWHARTTUTTATILANELINI LT AaNNAae1ndn

HANNINAADL AN INNNNILNWEARTUIT ATaILATNaLN LT NN Aa nnAoaun g TuilSun

TulZunasnunnsreduaeadiulnuleandeunszasd aa (Table 4) WU91 AAINE419 (L) ANRLMAS (D)

£
° v

~ v ) ' P o Yy a & A a & [y pry
NLLuQTuN@@@ @QuﬂqﬂquLﬂu@LLﬁ\ﬂ (a) NLLu']IuNLWNmu WaNdTu il annnaa el tiedsaannig



RMUTSB Acad. J. 13(2) : 223-236 (2025)

= a TR ¥ a - 2L A @ aa a aaa
WwWasuidadnaannifaqau A uad A1 aAa PNNEFINTIIFR UM L A NN A LTIH LN A AN LN LLazmimmﬂgﬂim
v

WaRNTA (Maillard reaction) wazANswN latsdu (caramelization) NANTUIZNIN9NNT0Y LHadaNRGLLARNNADS
v

a o calal

U %’ aAa o a al a o 3 o ¥ dgl A v d' AI 42/
Wuwraszasinanaratuaznsaas iR uFAN M ITRARAUT AN A AT NIWANTu R Aannada N LT

ANANLES (hardness) 1e9KARTUTTaRAtRENIlTaAAtYN19aDa (p<0.05) muszAUNITRNRLABnNAaE

'
a -

o a‘ 4?/ d' a 3 o a <3 d‘ 1 ! d‘ =< d‘ a < &
UNMMNENN UL Tmﬂ@.mmmu 10 1afigues NWWWQWNLLTQ@QW@;W LL@&@@@Q@E’Nﬁ]@Lu@Q@uﬂﬂ@lﬁli‘WLﬁ]ll 50 Lagidus

a

@ o o | e \ = A v , H
r]ﬂ'J']ﬂJLL”]J\?W'W]’Z&ﬂ ﬂ’]ﬁ‘@ﬂ@\?”ﬂ@\iﬂqm\‘iﬂf‘m'}L‘]‘juN@@qﬂﬂqﬁ\‘WN\?Lﬂﬂ@ﬂﬂ@’lﬂﬂﬂ?ﬂqmlﬂ@qﬁqﬁ‘imﬂzﬂqﬂuqiu

XD
Zo
it}
oM

o

= oy 4 i e a =] = 1% [
ALY warilAsaaie vy sannsliianantfnisiaeawieuutls Assuniunszuaunisainelaseaing
\a2edutiNIEndenIsey Ana e AuAreNARA I NAY LarANLIARAIIINATAL LaTANBIRe e ARIE

(a,) V0INARTUT U NgAIRANRANFatNg RN Aryneadif (p>0.05) Tnaegluseaunn Tnanisimnng

wWasnndasTuszausing o ldsnasienmani@niafiuinasnmues@nd et

Table 4 Physical properties of crispy Krong Krang with BPP.

BPP (%)
physical properties
10 20 30 40 50
colour
L 49.2°45.34 33.3%7.51  23.74%3.72  22.58°+1.86 17.28%44.17
a 2.08°+0.56 3.57°+1.82 7.10°+0.42 7.32°+0.78 7.42°+0.56
b 9.52°+0.65 7.52°40.97 6.00°+1.89 5.26°+2 57 4.58°+0.97
hardness (N) 11.69°+1.49 10.36°+0.97 9.44°+1.63 7.66°+0.86 6.38+1.60
water activity (a,)"™ 0.5240.13 0.5740.06 0.5740.12 0.5840.56 0.59+0.07

note: values are meanzstandard deviation. different superscript letters within a row indicate differences
determined by Duncan’s new multiple range test DMRT) at the 95 percent level of significance (p<0.05).

ns=non-significant (p>0.05).
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Table 5 Sensory evaluation of crispy Krong Krang with BPP.

BPP (%)
sensory evaluation
10 20 30 40 50

appearance 7.10°+0.76 7.42°40.83 7.70°+0.94 7.74°+0.69 7.68°+0.86
colour 7.047+0.86 6.94°+0.80 7.54°+1.10  7.57°41.08  7.43°+1.04
odour 7.11°+0.76 7.13%40.81 7.69°£1.04  7.70°+1.07  7.60°+1.09
taste 6.91°+£0.85 7.01°£1.00 7.46°£1.10  7.59°+1.04 7.47°41.07
hardness 7.49°%1.12 7.47°1.04 7.36™+1.08 7.12°40.81 6.84°+0.85
overall acceptability 7.02°40.83 7.31°41.17 7.43°41.13  7.68°+1.08 6.96°+0.80

note: values are meantstandard deviation. different superscript letters within a row indicate differences determined

by Duncan’s new multiple range test DMRT) at the 95 percent level of significance (p<0.05).

(a) (b) (©) (d) (e)

BPP 10% BPP 20% BPP 30% BPP 40% BPP 50%

Figure 1 Crispy Krong Krang enriched with banana peel powder (BPP) at different substitution levels.
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Table 6 Sensory evaluation of caramel formulations for coating crispy Krong Krang with BPP.

sensory evaluation formula 1 formula 2 formula 3
appearance™ 7.58+1.15 7.54+1.16 7.54+1.04
colour 7.847+0.94 6.50°+1.06 7.06°+0.67
odour 7.767+0.97 6.26°+0.86 6.96"+0.81
taste 7.54°+1.27 6.80°+1.07 7.02°+0.87
hardness™ 7.50+1.11 7.42+1.05 7.40+1.16
overall acceptability™ 7.48+1.20 7.33+1.13 7.46+1.09

note: values are meanzstandard deviation. different superscript letters within a row indicate differences
determined by Duncan’s new multiple range test DMRT) at the 95 percent level of significance (p<0.05).

ns=non-significant (p>0.05).

(a) formula no. 1 (b) formula no. 2 (c) formula no. 3

Figure 2 Crispy Krong Krang enriched with BPP and coated with caramel: (a) formula 1, (b) formula 2, and

(c) formula 3.
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11.09 nu lasiudnsa 1.91 i anuspeniulinuraiaanasea Sunlaainis 4.82 nfuse 100 N3N Tehiadn
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waztnungdaN 0.24 NN Ao 100 NFNURINART U

Table 7 Nutritional content of crispy Krong Krang enriched with BPP and coated with caramel (per 100g).

nutrient content
total energy (kcal) 274.12
total fat (g) 11.09
saturated fat (g) 1.91

cholesterol (g) not detected
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Table 7 Nutritional content of crispy Krong Krang enriched with BPP and coated with caramel (per 100g) (continue).

nutrient content
total carbohydrate (g) 40.34
total sugar (g) 7.69
protein (g) 4.54
sodium (mg) 339.85
potassium (g) 0.24
moisture (%) 5.07
ash (g) 2.75
dietary fiber (g) 4.82
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