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ABSTRACT 
Response surface methodology was applied to optimize the quality of reduced-fat biscuits in which banana pu­

ree (BP) was used as a fat replacer and sodium stcaroyl lactylate (SSL) as an cmulsifi'-"~"· The results showed that the 
replacement of fat with BP resulted in biscuits ·with lower values for width and spread ratio, but higher in thickness, 
volume and specific volume. Sensory analysis declared that the replacement of fat led to production of biscuits with 
lower scores for appearance, texture, taste, odour and overall acceptability. The incorporation of SSL had an improv­
ing effect on most sensory characteristics of the biscuits. When the optimization process was implemented, it was 
found that biscuits with fat replaced by 64.5% BP and 0.5 g of SSL exhibited comparable physical properties to the 
control biscuits. Optimized biscuits exhibited lower organoleptic scores, but were still highly scored by the panelists. 
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INTRODUCTION 
Fat is a key nutrient for the human body and 

is one of the principal ingredients in our daily diet 
(Vaclavic & Christian, 2008). Although the nutri­
tional benefits of fats are well h:nown, the excessive 
consumption of fats, especially saturated types, was 
found to be associated with some health problems 
like obesity, cardiovascular and coronary heart dis­
eases (F AO, 2008). Fats impart many functional 
and sensory properties in food products. Fat interact 
with other ingredients to develop texture, mouth­
feel, structure, and lubricity of foods. It also acts as 
a flavour caiTier and enhances the perception oftaste 
(Conforti & Archilla, 2001 ). In the baking indus­
try, fats are very important because they comprise 
!!'om I 0 to 50% of most baked products. Shorten­
ings impart shortness, or richness and tenderness to 
improve Havour and eating characteristics and they 
enhance aeration for leavening (O'Brien, 2004) 

Fat replacers provide one alternative to reduce 
fat content in the baked goods (Swanson & Mun­
sayac, 1999). Different types of fat replacers have 
been used in the baking industry, and most of them 
can be categorized under three main groups, cam­
hydrate-, lipid-, or protien-based tat replacers (Jon­
nalagadda & Jones, 2005). 

Fruit purees have been known to replace tats 

in some foods. Studies shO\ved that fruit purees can 
work as a good partial or total replacer of fats in 
the production of several bakery items such as the 
usc or prune, apricot and apple purees in the pro­
duction of chocolate cake and spice cookie recipe 
(Landis & Altman, 1996 ), semi-moist fruit puree 
in the formulation of gingersnap cookies (Mitzel et 
aL, 1996 ), applesauce and prune puree in produc­
ing butter, chocolate-chips and oatmeal cookies 
(Swanson & Munsayac, 1999), Pawpaw fruit puree 
for use in both muffins (Duffrin et al., 2001) and in 
plain shortened cake (Wiese & Duffrin, 2003), and 
the use of prune puree to replace fat in chocolate 
cupcakes (Ackroyd eta/., 20 I 0). 

Emulsifiers have a big improving role in the 
baking process and have been applied to the bak­
ing industry tor a long period of time (Miyamoto et 
at, 2005 ). Sanchez eta!. (I 995) reported some im­
provements in the quality of reduced-fat shortbread 
cookies associated with the use of emulsifiers. 

The present study was canied out to apply the 
response surface methodology to investigate the 
physical and sensory quality characteristics of re­
duced-fat biscuits prepared by using banana puree 
(BP) as a fat replacer and sodium stearoyl lacty­
late (SSL) as an emulsifier. An optimized biscuit 
formulation was developed to contain both BP and 
SSL and was compared with the control biscuits. 
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