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ABSTRACT 

Biscuits are a popular staple food due to its variety of taste, crispiness 
and digestibility. Conventional biscuits are rich in carbohydrates, fats and 

 
 

helps reduce the risk of cardiovascular diseases and diabetes. This study 
 
 

acceptance and characterising its physicochemical properties. A total of 
nine (9) formulations were developed by incorporating WF with USBF (10-
90%). These formulations were tested for sensory acceptance with the best 
formulation then proceeded for physicochemical analysis. Sample F5 (50% 
USBF and 50% WF) was chosen as the best formulation and compared 
with the control biscuit (100% WF) for physicochemical characteristics. 

 
 

reduction (p<0.05) in moisture (2.78%) and protein (5.41%). In terms of 
 

          
exhibited a good source of DF without diminishing its sensory acceptability.
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INTRODUCTION

changed. The number of ‘three high’ foods - high calories, high salt and 
high fat - in the diet has gradually increased over the years resulting in poor 
eating habits that pose potential threats to human health [1,2]. To address 
this issue, our diet patterns need to be restructured and aligned more towards 
the consumption of healthy foods with appropriate nutritional and health 
functions [3]. Biscuits in the market are typically high in carbohydrates, 

life, the biscuit industry in Malaysia has witnessed both steady growth and 

developed in the industry to enhance nutritional and functional quality by 

carriers of nutrient content. 

Bananas are among the world's most sought-after tropical fruits. 

alternative means of reducing this loss [8,9]. Its year-round production, 

to positive correlations between the consumption of unripe bananas and 
human health related to its undigestible components such as resistant starch 

risk of diarrhea, colon cancer, cardiovascular diseases and diabetes [12,13]. 

positive impact was demonstrated in the nutrition levels such as increase 

recommended daily intake varies by country and organization; in Malaysia, 
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half of Malaysian adults consume less than this [18]. A recent study found 

The rate of starch digestion in starchy baked goods is associated 
with its degree of gelatinisation. Biscuits are products with low moisture 
content which is inadequate for complete starch gelatinisation during 
baking [20]. Some of these starch granules that remain ungelatinised would 

physicochemical properties.

METHODS AND MATERIALS

Raw Materials

o oC) 

Musa acuminata x Musa balbisana, BBB) was purchased commercially 

thickness and dried at 80oC for 1 h. The dried pulp was then ground and 

Production of Biscuits

together for two minutes after which pre-sieved dry ingredients - baking 
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milk and vanilla essence. The ingredients were kneaded together to form 
a dough and subsequently rolled into a 2mm thickness layer and shaped 
into 5mm diameter rounds. These were then baked for eight min in an oven 

to cool to room temperature for 2 h then packed and sealed into airtight 

Table 1: The Percentage of Ingredient Use in Composited USBF Biscuits 

Sensory Evaluation 

The sensory test continued with the hedonic test to determine the best 

panelists who evaluated the colour, aroma, texture, taste, aftertaste and 

 
Ingredient (%) C F1 F2 F3 F4 F5 F6 F7 F8 F9 

WF 58.5 52.7 46.8 41 29.3 35 23.4 17.6 11.7 5.8 

USBF 0 5.8 11.7 17.6 29.3 23.4 35 41 46.8 52.7 

Salt 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

Baking powder 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 

Soda bicarbonate 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 

Butter 12.2 12.2 12.2 12.2 12.2 12.2 12.2 12.2 12.2 12.2 

Sugar 12.2 12.2 12.2 12.2 12.2 12.2 12.2 12.2 12.2 12.2 

Milk 13.7 13.7 13.7 13.7 13.7 13.7 13.7 13.7 13.7 13.7 

Vanilla essence 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 

Total 100 100 100 100 100 100 100 100 100 100 
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overall acceptance with a structured hedonic scale of seven points. 

Nutritional Composition of Biscuits

conducted according to the standard methods recommended by AOAC 

Physical Characteristics of Biscuits

Colour intensity on the surface of the biscuits was measured using 

Statistical Analysis

RESULTS AND DISCUSSION

Sensory Analysis

Table 2: Total Scores of BIB Sensory Test on All Formulations
Formulation Score

F5 31d

F6 32d



60

F1 33cd

F3 33cd

F2 40ab

F4 40ab

F8 41a

F7 42a

F9 43a

a n
p

p
it as the most unacceptable formulation. F5 meanwhile showed the lowest 

p
conducted with Four coded samples were randomly arranged among the nine 
formulations. The panellists tasted each sample and selected those based on 

p

were later selected for the hedonic test since they had the lowest number 
p

p
aftertaste and overall acceptance between the four biscuit samples as 

p

[25], consumer preference for biscuits varies depending on their hardness; 
generally, biscuits with low hardness are preferred although some groups 
may prefer products with a more rigid structure. F5 biscuits may be suitable 
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a n
p 

Figure 1: Mean Score of Hedonic Tests on F1, F3, F5 and F6 Biscuits

and overall acceptability were highest for F5 and lowest for F6 biscuits. 
Statistical analysis for taste, aftertaste and overall acceptance showed a 

p

F6 which triggered a strong bitter taste intensity; this heightened bitterness 
resulted in the lowest aftertaste acceptance. As explained earlier, F6 biscuits 

might have contributed to the reduced scores for sensory attributes such 
as taste, aftertaste and overall acceptance of F6 biscuits. F5 receiving the 

taste of the biscuits which was preferable or more suited to the panellists’ 
preference. 

p>0.05) in terms of colour and 

biscuits, possibly a result of a Maillard reaction and caramelisation during 
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in the production of the biscuits produced its own distinctive aroma which 

sensory attributes. Based on the hedonic tests, F5 was selected as the best 
formulation due to its higher scores for all sensory tests and put forward for 
further chemical composition and physical characteristics analysis along 
with the control formulation. 

Chemical Composition of Biscuits

p

p

of biscuits is used as an indicator of their quality; low moisture content 
ensures that biscuits are mostly free from microbiological spoilage thus 

p

ascertained in cinnamon powder formulated biscuits [31] as a result of the 
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Table 3: Proximate and Nutrient Composition of Control Biscuits and F5 
Biscuits

Composition
Control F5

Moisture* 5.90±0.02a 2.78±0.13b

Ash 1.54±0.03b 5.72±0.29a

Total fat 11.44±0.47a 12.12±0.44a

Crude protein** 7.96±0.02a 5.41±0.27b

0.41±0.18a 0.77±0.11a

Total carbohydrate 73.19±0.25a 73.97±0.27a

2.67+0.252b 6.26±0.80a

Resistant starch 1.13±0.15b 6.17±1.34a

a n
p 

** N X 6.25 

p

trend agrees with [29] when the ash content in cookies increased when 
substituted with oyster mushroom powder with its high ash content. The 

p

according to the corresponding amount of butter used in the formulations. 
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p

Physical Characteristics of Biscuits

Colour and hardness are essential physical characteristics and crucial 

p>0.05) were 

p
The lightness of cookies could also occur due to a Maillard reaction and 
caramelisation during baking which correspondingly might result in no 

Table 4: Colour Analysis and Hardness of Control Biscuits and F5 Biscuits 
Colour analysis

L* a* b*
Control 68.79±2.23a 7.51±1.23a 33.41±1.02a 1141.33±90.56a

F5 67.78±1.50a 5.09±1.27b 29.64±2.06b 883.33±57.13b

a n
p

p
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components resulting in weaker arrangements of the food matrix and 

CONCLUSION

value of biscuits without diminishing their acceptability. However, it should 

appearance and textural parameters as desired by consumers.
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