DOI :10.31357/fapsmst.2008.00520

Production of Mozzarella Cheese with Mint Flavour

Using Buffalo Milk

By

Mythily Ratnasingh

This thesis 17 submitted in partial fulfillment of the requirements for the
degree of Ma%:‘ters of Food Science and Technology, Department of Food
Science and Technology, Faculty of Applied Sciences, University of Sri

Jayawardenapura, Sri Lanka.2008



Library
Typewritten Text
DOI :10.31357/fapsmst.2008.00520


Declaration
“The work described in this thesis was carried out by me under the
. supervisionDrK.K.D.S.Ranaweera and Professor. A.Bamunuarachchi and a report on

this thesis has not been submitted in whole or in part of any University or any other

institution for another Degree/diploma”

i
Mythily Ratnas‘}ngh




We Dr K.K.D.S.Ranaweera and Prof.A.Bamunuarachchi ce’ftify that the above statement

made by the candidate is true and that this thesis is suitable for submission to the university

_ for the purpose of evaluation.

Dr K.K.D.S.Ranaweera

Head/Department of Food science and Technology
University of Sri Jayawardenapura

Nugegoda

Gangodawila

Prof A.Bamunuarachchi

Consultant to thé Food science and Technology programme
University of Sri Jayawardenapura

Nugegoda

Gangodawila




TABLE OF CONTENTS

Page

Table of contents | i
List of tables iv
List of figures v
Acknowledgement vi
Abbreviations . vii
Abstract ix
CHAPTER1 INTRODUCTION 1
CHAPTER2 LITERATURE REVIEW 3
2.1 Significance of buffalo milk 3
2.1.1Nutritional value of buffalo milk 4
2.1.2Factors affecting gross milk composition 7
22 Milk. proteins ‘ ' 11
2.2.1Casein micelles 13
2.2.2Milk coagulation 14
2.2.3Milk products made out of buffalo milk 14
2.3Clleése | - 15
2.3.1Diii-ferent varieties of cheese 17
2.3.2Cheese types : 20

2.3.3Mozzarella cheese 29




2.4 Nutritional features

2.5 Buffalo milk cheese

2.5.1Cheese ingredients and functions
2.5.2Classification of the mint leaf
2.5.3Production technique

CHAPTER3 MATERIALS AND METHODOLOGY

3.1Testing the quality of raw buffalo milk
3.1.1 Organoleptic test

3.1.2 Specific gravity test

3.1.3 Chemical test

3.1.4Microbiological test

3.2 Mozzarella cheese production

3.3 Preparation of mint leaf extracts

3.4 Testing with papain

3.5 Quality testing of cheese

3.5.1 Organoleptic Tests

3.5.2 Gram staining

CHAPTER 4 RESULTS AND DiSCUSSION
+ 4,1.10rganoleptic test questionnaire
4.1.2 Physical properties
4.1.3 Chenﬂcal Tests

4.1.4 Microbial Test

30
31
33
34
38
39
39
39
40
41
42
44
44
45
45
45
47

53

i
57

38



4.1.5 Testing with papain
4.1.6 Quality tests for cheese

4.1.7 Results of gram staining

CHAPTERS CONCLUTIONS AND RECOMMENDATIONS
Appendix 1
Questionnai_rf? given for paired comparison test for milk
Category score f;)r the hedonic test

F distribution 5% level of significance

iii

59

59

62

64

65

65

66

69



LIST OF TABLES

Page
Table 2.1.1 Number of cows and buffalo in Indian sub continent 5
Table2.1.2 Trends in milk production in the Indian sub continent 6
Table 2.2 Principle caseins and their importance in cheese making 12
Table 2.3.1Requirement for cheese 17
Table 2.3.2 Composition of cheese of different varieties 27
. Table 2.5.1 Characters of semi hard cheese 32
Table 4.1.1 organoleptic test questionnaire 53
Table 4.1.2Tabulated valﬁes for acid determination 57
Table 4.1.3 Z.Methelene blue reduction test 58
1
Table 4.1.4 Category Scores for the Test 60

Table 4.1.5 Results of sensory evaluation 62




LIST OF FIGURES

Page
+ Figure 2.1.1 Total herd of Buffalo 7
Figure 2.2.1 Casein protein-Types 11
Figur82.2.2l Casein micelle 13
Figure 2.3.1 Danish Blue cheese 20
Figure 2.3.2 Camembert cheese 21
Figure 2.3.3 Cheddar cheese 22
Figure 2.3.4 Feta cheese 24
Figure 2.3.5 Ricotta cheese 25
Figure 2.3.6 Mozzarella cheese 26
* Figure 3.1.1 Process flow diagram of mozzarella cheese 49
| .
Fig 4.1 Gram pasitive rods under microscopic view 63




. ACKNOWLED GEMENT

. I wish to express my deep sense of gratitude to my project supervisor
DrK.K.D.S.Ranaweera Head/ Department of Food science and Technology, University of
Sri Jayawardepura and Prof A.Bamunuarachchci, Consultant to the Food science and
Technology programme University of Sri Jayawardenapura, for their excellent guidance,
support and encouragement throughout my research study.

[ wish to thank all the academic and non-academic staff of the department of the university
of Sri Jayawardenapura and also not forgetting the technical staff for providing assistance
and support.

Finally my heart filled gratitude to my family members and colleagues who showered me
with all the encouragement.

There are many others whose names though not mentioned to whom thanks are due.

Without them my work would not have been a success.

vi




BC

v+ Cm

CF
DOP

FAO

KJ

K cal
mg
ml
PER
P/F
SLS
Sec
SS (T)
SS (Tr)
SS (P)
SS (E)

(T)

Abbreviations

Before Christ

Centi metre

Degree Celsius
Correction factof
Denomination of Protected Origin
Food and Agriculture Organization
Grams

Kilo grams

Kilo joules

Kilo calories

Mili grams

Mili litre

Protein efficiency ratio
Protein: Fat ratio

Sri Lankan standards

Seconds

Total sum of squafes

Treatment sum of squares

Panelists sum of équares

|

|
Error sum of squares

Total degree of freedom

vii




(Tr)
®)

. df (B)
MS (Tr)
MS (P)

MS (E)

Treatment degree of freedom
Panelists degree of freedom
Error degree of freedom
Treatment mean square
Panelist mean square

Error mean square

viii



PRODUCTION OF MOZZARELLA CHEESE WITH MINT FLAVOUR USING

BUFFALO MILK

By Mythily Ratnasingh

ABSTRACT

Buffalo milk, which is of high nutritive value, has a very low utilization especially in Asia.
Production of diversified products with a preferable flavour is the main objective.

Even though there are different types of cheese made using
different type of milk sources mozzarella is the ideal cheese, which could be made out of buffalo
milk.

Mozzarella, which is a semi hard cheese variety, is the product developed
during the study. After the conduction of preliminary tests of milk, mozzarella cheese is produced
using rennet and citric acid. When curdling process was in progress an extraction of mint leaf was
added. Since mozzarella is mainly used in pizza mint flavour would be a suitable combination.
The final product was having a mild mint flavour with a desirable off white colour. Curd obtained
is separated from the whey by the process of cutting and subjected to heat treatment and at proper
P™ Mozzarella cheese with a proper stretchability is obtained

After subjecting to brining the organoleptic properties of the
developed product was analyzed. The final product obtained had a pleasant desirable mint flavour

which was creamy white in colour, and tasted sweet. It had a pleasant odour.
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The activity of enzyme papain was also analyzed during this study:ﬁ -.Papain alone did not
coagulate the milk protein.

During microbial test the milk which was used to prepare the cheese was of good qﬁality .The
final product obtained was of good acceptability ,had a good appearance ,aroma and taste but the

texture was not preferred when compared with the commercially available product.




CHAPTER 1

INTRODUCTION
Milk is a highly unstable food as it is a very good medium for the growth of many
microorganisms. Fermentation of milk is primarily aimed at preservation by conversion into
more stable, nutritious and desirable products such as cheese.
According to the definition given in SLS standards cheese can be described as the
“Fresh matured product obtained after coagulation of milk, cream, skimmed or partially
skimmed milk, buttermilk or a combination of these products”.

‘Coagulation of casein, (milk protein) is brought about by
enzymes usually rennet, a mixture of proteases consisting both chymosin and pepsin.
Chymosin brings about curdling or clotting of milk and pepsin is used for curdling. These
are proteolytic enzymes.

The activity of papain, which is also a proteolytic enzyme, was also tested in cheese making.
This resulted in inferior results. Papain alone did not coagulate the milk protein

During the product development a desirable flavour that is mint extract is added in order to
add value to the product. The shelf life of the product was analyzed using microbial plating

methods and staining techniques.




Objectives

¢ To prove the ability to produce diversified processed products using buffalo milk.

e Addition of a desired flavour to the product —-Mint flavour.

e To experiment alternative proteolytic enzyme such as papain in protein coagulation.




