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ABSTRACT 
This study was carried out to investigate the effect of fermentation systems (full fermentation for 2hrs before 

freezing and prcfermcntation for l hr before freezing and l hr after freezing) on quality characteristics of baked and 
unbaked dough which contained some food additives, namely. xanthan, whey proteins and glucose syrup. The yeast 
count as log efu/g (yeast viability) of different frozen and unfrozen dough was determined. The highest Jog cfu/g was 
dctc'.:ted in the dough containing 2% and 1 %whey proteins, followed by 0.5 % and 1 % xanthan and finally 4% 
glucose syrup. On the other hand, dough containing 6% glucose syrup was mostly similar to the control dough (with­
out additives) in yeast count. Pre-fermentation was more dlective for increasing gas volume. Addition of2% and I% 
whey proteins followed by0.5% and 1% xanthan improved the gassing pO\'.'Cr of yeast than that of the controL The 
dough height was increased as the time of fermentation was elongated. Dough containing different concentrations of 
the afbrcmentioncd food additives showed more height than the control dough. especially with the addition of 2% 
whey protein. Full fermented frozen dough showed higher moisture content than the unfrozen dough. The dough con­
taining xanthan and whey proteins had great ability to retain moisture. The highest moisture content was observed in 
pre-fermented baked frozen dough containing 2% whey proteins followed by that of 1% xanthan, 1% whey proteins 
and 0.5% xamhan. In conclusion, pre-fermentation for 1 hr and complete fermentation time t(Jr another 1 hr after freez­
ing was necessary to improve the final specific volume of baked frozen dough as compared with full fermentation for 
2 hrs. The pre-fermented fi·ozen dough recorded the highest scores in sensory properties after baking compared to the 
full fermented baked frozen dough especially with the addition of2% whey proteins and I% xanthan. 
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INTRODUCTION 
The production of frozen dough has increased 

greatly due to consumers demand and the rapid 
growing number of in-store bakeries. Surfactants, 
hydrocolloids and other compounds that usually 
have water binding properties are added in frozen 
dough production (Asghar et al., 2006).Freezing 
and frozen storage can affect dough and bread 
quality in a number of ways. Maintenance of yeast 
viability and gas retention during freezing and fro­
zen storage of dough arc important ifproofing is to 
be fast and etiective leading to high quality bread 
(Phimolsiripol et al .. 2008). 

For ages, it has been believed that there is no 
substitute for fresh baked product develops a moist 
and leathery texture while the soft crumb becomes 
finn and dry. The fresh flavour that is also lost 
within hours of baking, accordingly bakers work at 
midnight or early morning to provide the consum­
ers with fresh bread on a daily basis. Mixed and 

molded Jl·ozen dough that could be quickly trans­
formed into fresh- baked product was suggested. 
(Giannou eta/., 2003, Sharadanant & Khan, 2003). 

In frozen dough manufacturing, yeast survival 
and gas retention are major problems. Poor gas re­
tention during proofmg can result fi·om the damage 
of the three- dimensional gluten protein network as 
mentioned by Teunissen et al., 2002 and Ribotta et 
a/., 2003. Dough weakening during frozen storage 
is attributed to the release of reducing substance 
such as glutathione from yeast during treezing. 
Gradual loss of dough strength during frozen stor­
age has been attributed to the water redistribution 
provoked by a modification in the water binding ca­
pacity of dough constituents ( Ribotta et a!.. 2001 ). 
The use of partially tem1ented dough could solve 
some problems. such as the loss of volume which 
could be recovered during the thawing and baking 
phases and also the tolerance of yeast to freezing is 
much better in such conditions as shown by Zounis 
et al., 2002 and Le- Bail et al., (20 I 0). 

21 
























