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ABSTRACT 

This research study was conducted to determine influence of natural antioxidants extracted from 

plant based material to suppress autoxidation process of bakery products, specially biscuits. 

Effectiveness of flavonoids in suppress of autoxidatioii of shortening agent was monitored interns 

of change occurrence on chemical properties and organoleptic properties of biscuits as well. 

Moreover, chemical analysis for 6 treatments pertaining to the peroxide value and free fatty acid 

level were conducted for biscuits just after manufacturing and after 6 months of storage. 

The data were analyzed according to kruskal-wallis non parametric ANOA statistical test method 

and result revealed that calculated "H-value" were lower than the table H-value with respect to 

all sensory stimuli. Therefore, sensory analysis review that sensory stimuli of 6 biscuits with 

control treatment are no significantly difference in just after preparation as well as six month 

after preparation. 

According to this research, there is significant difference ( LSD 2! 0.3742) between commercial 

product and treatment C (200 ppm flavonoids level of green Tea extract), E (300 ppm flavonoids 

level of Refuse Tea extract), F (200 ppm flavonoids level of Refuse Tea extract) and G(Control 

sample). Therein, treatments of C, E, F and G have low antioxidant properties compare with 

commercial scale antioxidant. There is NO significant difference (LSD < 0.3742) between 

commercial biscuits and A(400 ppm polyphenol level of green Tea extract), B(300 ppm 

polyphenol level of green Tea extract) and D(400 ppm polyphenol level of Refuse Tea extract). 

Result of this, treatment A, B and D contain, much similar antioxidant properties compare with 

commercial scale antioxidant. 

There was significant (LSD > 0.07858) difference between 6 treatments on development of FFA 

values compare with commercial scale biscuits. Even though, all the treatments unable to retard 

FFA producing ability compare with commercial scale antioxidant. But, they were not exceeding 

rancid level of 1% except control. However, all samples were obtained, low FFA value which 

compare with SLSI recommended level (I %,). Therefore, flavonoids extract from tea having 

significant impact from controlling FFA value in biscuits, during the storage period. 

All treatments were not impact on sensory stimuli in just after preparation and after the six month 

storage period. Therefore, manufacture can be able to used, tea flavonoids as antioxidant without 

influencing the sensory stimuli. According to this research, can be conclude, tea flavonoids can 

be used as natural antioxidant in biscuits industry. 
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CHAPTER 1 

INTRODUCTION 

1.1 General Description 

Biscuits are delicious and expensive food product that usually catering to the tipper segment of 

the social cross profile: is generally made out of soft wheat, sugar, Shortening, leavening agent, 

water and other essential micro constituents. Since biscuits are a hygroscopic food product, it 

tends to deteriorate during shelf life: particularly by degradation of fat through the oxidation 

process. Therefore, the producer must take appropriate precaution to prevent the fat degradation 

process by incorporation of antioxidants to extend the shelf life of the products. There are three 

types of antioxidants available in the commercial environment. They are natural antioxidant, 

nature identical antioxidant and artificial antioxidants. 

The antioxidants most frequently used are synthetic phenols such as butylated hydroxy toluene 

(BHT), butylated hydroxyl anisole (BHA) and propyl gallate. However the safety of these 

synthetic antioxidants and preservatives has been questioned due to toxicity, liver damage and 

carcinogen icity. Therefore development and use of safer antioxidants from natural sources are of 

interested because of possible negative effects of synthetic food additives on human health 

(Nandhitha. et  al). Health consumer tend to purchase food products with natural antioxidant, 

extracted from plant source such as Tea, Garlic, Spices, tomato ect. Several studies have 

demonstrated that a variety of plants such as chamomile (Chamomile recutita L) cinnamon 

possess antioxidant and antimicrobial activities (Khaki M. et al, 2012). 

Tea (Camel/ia sinensis) is one of the large plantation sector in sri lanka, contribute to the national 

coffer 180.4 billion rupees during the year 2013 (Economic and Social statistic of sri lanka 2013) 

by exporting different form of value added to the global market. Due to glut of tea production 

there is substantial amount of refuse tea, which just heap and disposed as fertilizer, through it 

enriched with strong natural antioxidant. 

The catechins present in green tea are commonly called polyphenols are a major constituent in 

the sphere of antioxidant. Green and black teas are processed differently during manufacturing. 

As far as fresh green tea leaves are Concorde, which are very rich in catechins, because they are 

not fermented but withered, and catechin oxidation by polyphenol oxidase is prevented by 

steaming (Japan) or by panning (China) processes thus these polyphenols remain in their 



monomeric forms. The major catechins found in green tea are (-)-epicatechin, (-)-

epigallocatechin, (-)-epicatechin-3-gallate, and (-)-epigallocatechin- 3-gallate. Whereas in the 

case of Black tea leaves, which are subjected to crushing and a full fermenting process where 

catechin derivatives are oxidized, resulting in the formation of the polymeric compounds such as 

thearubigins and theaflavins . Catechins and other polyphenols have antioxidant activities 

(Claudia, et at. 2008). 

Antioxidants are used as food additives in order to prevent oxidative deterioration of the lipid 

fraction during storage and processing. The Antioxidants to be used in food products are 

determined by various factors including legislations, cost and stability. However, when 

permitted, synthetic antioxidants are widely being used. Because of their low cost and high 

stability and effectiveness. Their use is specially widespread in oils and fats, destined to subject 

high temperatures during processing (e.g. frying, baking process). Thus, fat and oil used as 

ingredients for bakery products are usually stabilized with phenolic antioxidants (Magda, R. 

et.al). 

The keeping quality of baked foods such as crackers, cookies and biscuits is of great economic 

importance since these products are widely used and are often stored for extended periods before 

consumption. Therefore, aim of this research is Determination of effectiveness of flavonoids 

compounds in Refuse and Green teas (Camel/ia sinensis) for preventing Rancidity as 

Antioxidants for Biscuits Industry. 

1.1 Major Objectives 

To determine effectiveness of Flavonoids extract from refuse tea and green tea in controlling of 

fat degradation process in biscuits. 

1.2 Other objectives 

To monitor the quality changes occurring in biscuits prepared from with and without 

Natural antioxidant in terms of sensory properties 

To determine peroxide level of biscuits; 

0 	To determine Free fatty Acid level; during 6 month periods of storage. 



CHAPTER 2 

Literature Reviews 

2.1 History of Biscuits 

The word biscuit conies from the Latin 'bis coctus', which means twice-baked. It is thought that 

biscuits have been baked for thousands of years and were originally baked in a hot oven and then 

cooled in a cool oven, although this process would not be found in modern processing factories. 

Cookie is derived from a Dutch word, koekje, which means little cake. British and European 

tradition involved serving biscuits in a semiformal situation with tea or coffee in between main 

meals, specially in the afternoons. Small biscuits were preferred so that a range of appearances 

and flavours could be offered without a large intake of food. 

Biscuits may be regarded as a form of confectionery dried to very low moisture content. Biscuit 

is defined as a small thin crisp cake made from unleavened dough or production of biscuits as a 

mixture of flour and water but may contain fat, sugar and other ingredients mixed together into 

dough which is rested for a period and then passed between rollers to make a sheet. 

Biscuits may be classified either by the degree of enrichment and processing or by the method 

adopted in shaping them. Based on the enrichment criterion, biscuits may be produced from hard 

dough, soft dough or from batters. The nutritional content however varies with the type of flour 

used. Soft wheat flour is the suitable flour for biscuit making. This is due to its content of gliadin 

(a prolamin) and glutamine (glutelin) which under goes hydration in the presence of water, salt 

and sugar. This protein form a visco-elastic matrix known as gluten, being responsible for the 

rising nature of dough or permit substantial iiicrease in the volume of baked product of dough 

and its gas retention capability (Agu. H. 0. et at 2007). 

2.2 Classification of Biscuits 

2.2.1. Hard dough: 

This is similar to bread dough, with a stiff consistency. The gluten network is well developed 

during mixing, so it is elastic and extensible dough. It is lean dough as the fat and sugar content 

are low relative to the flour content. Semisweet, unsweetened and savoury biscuits are made from 

hard dough. 
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2.2.2 Short dough: 

There is clear distinction between short doughs and the hard dought which have lower sugar and 

fat contents (and therefore more water). Doughs from recipes in short dough are distinguished 

from hard doughs in that they lack extensibility and elasticity. They readily break when pulled 

and this is where the term 'short' comes from. A significant amount of fat is usually involved and 

this is how dough fat conies to be called 'shortening'. 

To achieve a tender eating it is important that the mixing of the dough does not allow 

development of much gluten. This will not happen if there is a lot of fat present (and therefore 

not much water) but if the fat level is relatively low amount of mixing when flour is in dough 

should be as little as possible. Over mixing is a common fault and gives harder, tougher and less 

acceptable biscuits. It is the fats that contribute mostly to a tender eating quality and the 

effectiveness of the fat in the dough can be increased by using a small quantity of emulsifier. 

There are many emulsifiers available but commonly used natural Soya lecithin. 

During baking it is common for the dough to expand in length and width. They should never 

shrink, as those of hard dough do, though this may happen if the dough has been over mixed. The 

expansion, often called 'spread', during baking puts some constrains on the type of baking band 

(Duncan. M. 2010). 

Also, biscuits are classified based on their method of processing, especially they way in which 

they are shaped, with four main categories: 

Sheeting or cutting: This method is used for hard dough, where it is passed through a series of 

rollers to obtain the desired thickness. The biscuit shapes are cut out of the sheets using a die 

which may be plastic or metal. The dough needs to be strong and elastic so that the biscuits hold 

their shape when the scrap is removed from around the cut biscuits. 

Rotary moulding: This method is used for short dough and requires dough with a relatively stiff 

consistency that is not sticky. The dough is compressed into dies mounted on the surface of a 

roller, with excess dough scrapped off. The moulded dough piece maintains it shape as it is 

pushed out of the die onto the baking sheet. 

Wire cutting: Short dough is extruded through a die and sliced with a tight wire at appropriate 

intervals. The pressure placed on the dough in the extruder and the thickness of the wire varies 

dependent on the dough properties. 
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