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Abstract

For quality cheese production, the quality of the curd production is of special importance. In order to discover
the economic importance of the production of curd from buffalo standardized milk which contains 3,2% fat and
the non- standardized buffalo milk, we have used curd pulp for the production of cheese mozzarella from the
non-standardized milk which contains 7,95% fat. We have compared the non-standardized and the standardized
buffalo milk in economic terms taking into account the percentage of fat, in the retail Dairy "Bylmeti" in Fushé
Kosové. Physical and chemical analyses of the milk and cheese were made according to international standard
methods. Analyses were made for setting the exact percentage of fat in the curd dough acquired from
standardized milk and the non- standardized and the calculation of the profit was made based on the percentage
of fat in the curd dough. We made three experiments with 500 | of milk from each production of curds. We got
from three samples for analyzing the physical and chemical properties. We took 48 samples of milk and 48
samples of curds, where we analyzed the physical and chemical properties of the all 96 samples. From the profit
viewpoint of our results, we concluded that, from the economic aspect the standardization of milk at 3,2% fat
should be done by all means because: curd pulp which is made by non-standardized milk gives excessive whey

during its long process of production, which is not the case when it is produced from standardized milk.
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1. Introduction

Milk production is the main product of livestock according to human food value and economic value for farms
which cultivate dairy cows [1]. Milk is considered as a complete and ideal food and it contains most of the
proximate values of a well balanced diet. Milk of various mammals is used for food but cow's milk is being
used throughout out the world for feeding infants and as a supplement to the diets of the children and adults [2 ,
21]. The main dairy ingredients: water, fat, protein, lactose, minerals, vitamins [5 , 1]. Buffalo milk is a totally
natural product that can be consumed like any other milk. Participants in tasting trials prefer buffalo milk when
compared to cows, goats and artificially manufactured milks because it tastes smoother and is more pleasing to
the palate. Buffalo milk is very white, significantly less in cholesterol and higher in calcium than cows, sheep's
or goat's milk. In addition to the significant cholesterol and calcium benefits buffalo milk is also a rich source of
iron, phosphorous, vitamin A and protein. Although buffalo milk lacks the yellow pigment, buffalos convert
carotene in their diet to vitamin A. Buffalo milk is totally free from additives and chemicals used to produce non
dairy milk such as soya and rice milks [9, 10, 11, 12]. Fermentation of milk is a form of anaerobic respiration
which does not use oxygen as the final electron acceptor. An organic molecule, usually an intermediary of the

process, accepts the electrons [31]. The aims of food industry today, as in the past, are fourfold:

1. To extend the period during which a food remains wholesome (the shelf life) by preservation techniques
which inhibit microbiological or biochemical changes and thus allow time for distribution, sales and

home storage.

2. To increase variety in the diet by providing a range of attractive flavors, colors, aromas and textures in
food.

3. To provide the nutrients required for health (termed nutritional quality of a food).

4. To generate income for the manufacturing company.

Each of these aims exists to a greater or lesser extent in all food production, but the processing of a given

product may emphasis some more than others [18].

Cheese production has three steps: curd formation, curd treatment and curd ripening [3].

1. Curd important product of fermentative lactic acid bacteria.

2. Curd treatment consists of condensing and squeezing to form dense, hard curd.

It is then molded into the desired shape, salted and mixed with different types of secondary micro flora.

3. Secondary micro flora ripens the cheese and will determine the final texture and aroma of each type of
cheese [3,6,7,9,10, 11].

Curd to produce cheese start off with fresh milk, obtained by coagulating milk in a process called curdling.

165


https://en.wikipedia.org/wiki/Milk
https://en.wikipedia.org/wiki/Coagulating
https://en.wikipedia.org/wiki/Milk

International Journal of Sciences: Basic and Applied Research (IJSBAR) (2017) Volume 33, No 3, pp 164-173

The milk is pasteurized, much like in the process of creating cheese. During this process, rennet is added to clot
the milk. The coagulation can be caused by adding rennet or any edible acidic substance such as lemon
juice or vinegar, and then allowing it to sit. The increased acidity causes the milk proteins (casein) to tangle into
solid masses, or curds. Milk that has been left to sour (raw milk alone or pasteurized milk with added lactic acid
bacteria) will also naturally produce curds, and sour milk cheeses are produced this way. Producing cheese
curds is one of the first steps in cheese making [31,32 ,32]. Buffalo curd is obtained by bacterial fermentation of
buffalo milk. In this process lactose in buffalo milk is converted into lactic acid using several micro-organisms.
The species involved in the fermentation include Lactococcus lactis, Streptococcus diacetylactis, Streptococcus
cremoris, Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus thermophilus. Buffalo curd can be
made in both traditional and industrial forms. Traditionally buffalo milk is filtered and boiled, the scum is
removed and it is cooled to room temperature. A few spoonfuls of a previous batch of curd are added and it is
then mixed well and poured into clay pots. These are sealed by wrapping a piece of paper over the pot and
allowing it to stand for 12 hours [30]. Traditionally buffalo curd (it’s thicker and tastier and has a higher fat
content than cow’s curd) is made from filtered and boiled buffalo milk [25]. The milk (usually from cows or
water buffalo) is warmed and curdled and allowed to rest for an hour before the curds are cut into small pieces
and the whey is drained off. The curds are allowed to rest for a number of hours [20]. The curds can be mixed
with fresh herbs or chili peppers before forming to flavor the mozzarella. The possibilities and variations are
endless. The perish ability of fresh mozzarella varies according to packaging. Vacuum sealing extends the shelf

life dramatically [28].

2. Experiment

The study included three experiments with 500 | of Buffalo’s standardized and non standardized unpasteurized
milk. We made three experiments with 500 | of milk from each production of curds. We got from it three
samples for analyzing the physical and chemical properties. We took 48 samples of milk and 48 samples of
curds, where we analyzed the physical and chemical properties of all 96 samples. The calculation was presented

statistically. We followed the processes from drying of curds until preparing it for making cheese mozzarella.

2.1. Materials and Methods

For the production curd of cheese, we have had used milk of the following breeds: autochthon Buffalo’s in the

dairy of Kosova, in milk industry “Bylmeti” in Fushé Kosova.

For physical-chemical peculiar features of milk and curd samples were used these methods:

For definition of pH value was used the ph-meter ISOLAB pH -111,
Soxhelt-Henkels method was used to define sour taste,

For Physical — chemical was utilized LACTOSCAN - D -90,

For definition of Nitrogen (N) was used the Kelda’s method,

For definition of fat percentage % was used the method of Gerber,

o g M w0 D E

For definition of dry matters until drying up of constant mass,
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7. Dry quantity of mass without fat has been done in calculated way,
8. Percentage of fat at dry mass has been done in calculated way,

9. Water quantity has been done in calculated way,

10. For definition of saline’s (NaCl),

11. Ash%, {IDF Standard 17 A, 1972].

12. (IDF Standard 17 A, 1972) [8,15,16,17,19].

Table 1: Physic - chemical analysis from buffalos milk standardized with 3.2 % of fat

pH 5.1

°SH 7.6

Temp Sample 14°C

Fat % 3.2

Dry matter % 11.58
Density g/cm® 1.03078
Protein % 3.45
Lactose % 421

Added Water % 0.00
Solids % 0.72
Freezing Point -0590°C
Conductometry mS/cm 4.56
Water % 88.42

Table 2: Physic - chemical analysis from buffalo milk non standardized with 7.95 % of fat

pH 5.2

°SH 7.4°SH
Temp Sample 16°C
Fat % 7.95
Dry matter % 17.71
Density g/cm® 1.03097
Protein % 3.98
Lactose % 4.99
Added Water % 0.00
Solids % 0.79
Freezing Point -0.610°C
Conductometry mS/cm 4.58
Water % 82.29

Diagram for production for mozzarella curds

167



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2017) Volume 33, No 3, pp 164-173

Frash milk
Sampling
—
Pasteurizad milk 72°C /15 z=c
l Sampling
e
Milk cooling 367C
-—
(W) culturs castaway 401001 milk (Fima
CHF.-Anzan-Tips of cultsr
FR.C-75 Bacteria Mazofila T0% Lactobarillus

Bulzaricus 50 UyTunit) 5000 1
Milk and 30% Bac. Tharmophylus({L actocoooes
{Streptocceons) Themophylus), Wlilk pH=3.1

5.2

After 15 minutes

l Laaven castaway o.8zr+ Cad40% 1ml/101 milk
-—
Dnuing incubation  50min

l

Coagulation Sampling
l
Extraction of wheay
Gzin exsiccation of coarulum 15min t° 42°C

l

Coasulum sxudation
Cheddarization of curds - t° 20-24 °C, during 12 hows, pH= 5.1

&3 &6

Figure 1
3. Results and discussion

For the production of curd and the mozzarella cheese we used in our experiment standardized buffalo milk
which contains 3.2% fat and compared it with the non-standardized buffalo milk which contains 7.95% fat and
with milks pasteurized at 72°C / 15 sec. Then we analyzed the physical and chemical properties of all 96
samples of milks and curds from standardized and non standardized buffalo’s milk. The process of production
curd milk begins when the heat reaches the temperature of 500 | up to 36°C. Then we dismiss at Castaway
culture 4gr milk / milk 100l - CHR-Ansen-Firma Type of culter FRC-75 Bacteri Mesophile 70% Lactobacillus
bulgaricus 50 U (Junit) 5000 | Milk and 30% Bac.Thermophylus Lactococcus - Streptoccocus Thermophylus.
Milk had pH = 6.4. After 15 minutes we dismiss 0.6gr Castaway leaven + Ca 40% 1 ml / 10 | milk. Then we

made exsiccation of coagulum Grain 15min, to
42 ° C. Chedderization of curds - to 20-24 ° C,pH =5.2-5.3

This method for producing curds is used with both types of milk from three experiments and three samples for
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each experiment, where each sample was analyzed for chemical and physical curds settings. From buffalo milk
standardized to 3.2% fat and we have gained Curd context the one day and have the following results: pH =
5:20; °SH = 21.91; Fat% = 20.75; Protein% = 18.70; Solids% = 1:48; General N% = 4:25; General protein% =
26.48; SNF% = 24.43; Dry matter% = 43.81; % Fat in SNF = 47.36; Water% = 56.19. From buffalo milk with
standardized fat we have gained 37.95% Curd and have a context the day and have the following results: pH =
5:17; °SH = 23:45; Fat% = 22:01; Protein% = 21:06; Solids% = 1:49; General N% = 4:45; General protein% =
27.00; SNF% = 26.98; Dry matter% = 48.99; % Fat in SNF = 44.92; Water% = 51.01.

Table 3: Physic chemical analysis of Buffalo curd produced from standardized milk with 3.2% of fat one (1)

day
pH 5.20
°SH 21.91
Fat % 20.75
Protein % 18.70
Solids % 1.48
General N % 4.25
General protein % 26.48
SNF % 24.43
Dry matter % 43.81
% Fat in SNF 47.36
Water % 56.19

Table 4: Physic chemical analysis of Buffalo curd produced from non standardized milk 7.95 one (1) days

pH 5.17
°SH 23.45
Fat % 22.01
Protein % 21.06
Solids % 1.49
General N % 4.45
General protein % 27.00
SNF % 26.98
Dry matter % 48.99
% Fat in SNF 44.92
Water % 51.01
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4. Statistical analysis

Statistical analyses were made to: % of general protein, % of SNF (soli — non —fat), % of Dry matter, % of fat in

dry matter, % of water.

5. Conclusions

The main factor of the economic aspect for the manufacture of curds to produced mozzarella cheese is the

standardization of milk with 3.2% fat.

Based on exploratory data for production of curds for Mozzarella cheese from standardized and non-

standardized milk from buffalo’s milk we can conclude that:

1.

e Buffalo milk is commercially viable for the manufacture of fat-based and SNF-based milk products,
such as curds, cheese, butter, ghee and milk powders because of its lower water content and higher fat
content and other components.

e Color in buffalo’s milk is pure white and lacks the yellow pigment carotene.

e The smooth creamy texture of buffalo milk makes it ideal for many types of dairy product. The high
levels of solids make processing very much more cost effective.

e Fresh milk mast is in the standard as regards to the number of microorganisms.

e  For the maturity of the curd coagulant the pH must have the value 5.0 — 5.2.

o Fat percentage differentiation in between the non-standardized and standardized milk is big.

e The Fat in the non-standardized buffalo’s milk is 7.95 % and in the standardized is 3.2 %.

o 3.2% fat = 100%;

o 7.95% fat = 100%;

o 795% -32%=475% ie = 148.43 % of fat is more invested to produced curd for cheese
mozzarella.

2.

e  For the maturity of the curd coagulant the pH must have the value 5.1 - 5.17.

e Flavor of curds is mild, but can differ in taste depending on the process in which it was made. It has
about the same firmness and density as cheese, but with a springy or rubbery texture.

e Fresh curds against the teeth when bitten into, a defining characteristic due to air trapped inside the
porous material.

e  After 12 hours, even under room temperature 20-24 °C can we preserve, cheese curds lose much of
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their "fresh" characteristic, particularly the cheese mozzarella.

e The curds have a mild flavor and are sometimes somewhat salty, are naturally uncolored. The curds are
usually yellow or orange, but it does not require the artificial coloring.

e Quality of the curd totally depends on the starter culture.

e  Fermentation also develops the characteristic flavor and color of the product.

e In general stocking rates of curds from buffalo milk can be 10-20% higher than another milks.

e Buffalo curd produced from non-standardized milk with 7.95 % fat, has a higher nutritional value of:

fat, proteins, minerals, dry matter.

e  So the results of this particular examination are quite good.

3.
e With standardized milk 3.2 % of fat, we have had produced curd for mozzarella cheese with 20.75 % of
fat.
e  With non-standardized milk 7.95 % of fat, we have had produced curd for mozzarella cheese with
22.01 % fat.
e ie. by3.2% we have: 20.75% = 100 %
e i.e. by 7.95% we have: 22.01 % =100 %
o Difference between the cheese is: 22.01 % - 20.75% = 1.26 % of fat
e 148.43 % investment more % of fat from non-standardized milk and we have had curd with 6.07%
more fat than from standardized milk.
4.

148.43 % : 6.07% = 24.45 times we have had invested more % of fat in mile, than we have produced curd
with less % of fat.

5.
e It is not economic to produce curd for cheese mozzarella with non standardized milk.
e Because, we lose 148.43 % of fat, to produced 1kg of curd for produced cheese mozzarella.
e  The amount of fat which cannot absorb curds, whey passes.

References

[1] Maxhuni, Shukri, Row milk, Publisher: LAP LAMBERT Academic Publishing, Novembrey 5, 2013.

[2] Maxhuni, Shukri, Possibility of obtaining of the cheese: Mozzarella Cheese produced from cows buffalo
and goats milk. Publisher: LAP Lambert Academic Publishing, 19 November 2012.

171



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2017) Volume 33, No 3, pp 164-173

[3] Maxhuni, Shukri, Impact Of Types Of Milk In Production Cheese Kashkaval Publisher: LAP
LAMBERT Academic Publishing, May 22, 2013.

[4] Gunasekaran Sundaram, M.Mehmet Ak. P.cm. Cheese Rheology and Texture, ISBN 1-58716-02-8
(alk.paper), I.LAk.M. Mehmet. Il. Title. Library of Congress Card Nuber 2002034861, Printed in the
United States of America 1234567890 @2003 by CRC Press LLC.

[5] Dairy processing handbook, Tetra Pak processing Systems AB, S-221 86, 1995. Lund, Sweden.

[6] Giuseppe, R., Manuale di technologia casearia, Copyright by “Edagricole”, 1987, Bologna.

[7] info@buffalomilk.co.uk43. India Diry.Com/Backgrund Information/Buffalo Milk Vs Cow  Milk.

[8] IDF Standard 17 A, 1972.

[9] Mozzarella Company, 2944 Elm Street, Dallas Texas.

[10] Mozzarella di Bufala.org ,lItalian version Copyright 2006.

[11] Olson, N..F. and Bogenrief. 1995. Functionality of Mozzarella and Cheddar cheese, in Proc. Ath
Cheese Sump., T.M. Logan, P.F. Fox, and P. Ross, Eds., pp 15-23. Cork, Ireland.

[12] FAIRBURN Water Buffalo.

[13] Luget,F.M., 1990, 637pp., Laits et produits laitiers, Vache, Brebis, Chevre 2.Les produit laitiers,
Transformation et technologies, Technique et Documentation - Lavoisier, 11, rue Lavoisier — 75384
Paris Cedex 08.

[14] http://www.healthaliciousness.com/articles/highest-calorie-foods.php#7HIP7UYjVmVg78Vc.99.

[15]Manual of Methods of Analysis of Foods ( Milk and milk Products). Directorate Generale of Health
Services Ministery of health and Family Welfare Govermentof India, New Delhi, 2005.

[16]Ljubo O. Vracar, PRIRUCNIK za kontrolu kvaliteta svezeg i preradjenog voca, povrca i precurki i

osvezavajuci bez alkoholnih pica. Univerzitret u Novom Sadu, Tehnoloski Fakultet, Novi Sad, 2001.

[17]Dr.Dimitrije Sabados, Kontrola i Ocjenjivanje kakvoce mlijeka i mljecnih proizvoda. Il. dopunjeno
izdanje. Zagreb, 1996.

[18] P. Fellows, Food Processing technology, principles and practice., Second Edition. Director, Midway
Technology and Visiting Fellow in Food Technology at Oxford Brookes University. Woodhead
Publishing Limitid, Cambbrige England, 2000.

172


http://www.healthaliciousness.com/articles/highest-calorie-foods.php#7HIP7UYjVmVq78Vc.99

International Journal of Sciences: Basic and Applied Research (IJSBAR) (2017) Volume 33, No 3, pp 164-173

[19] Food Quality and Standards Service Food and Nutrition Division, Food and Agriculture Organization
of the United Nations , Rome, 1998.

[20] Patent Application Claims, This application is a continuation of PCT Application Ser. No.
PCT/US2006/034081, filed Aug. 30,2006, which claims benefit of the filing dates of U.S. provisional
Applicaation Ser. No. 60/712,621, filed Aug. 30. 2005, and U.S. Provisonal Application Ser. No.
60/775,049, filed Feb. 20. 2006, the contents of which applications are specifically incorporated herein

in their entireties.

[21] Prof.Dr.Ante Petricic, Konzumno | fermentirano mlijeko, Zagreb, 1984.

[22] Swiss Cooporation Office Kosovo, Swisscontact  4.12. Produktet e quméshtit

[23] Bundelkhand University, Institute of Food Technology, Milk.

[24]Cheese Rheology and texture, Sundaram Gunasekaran, M. Mehmet Ak, @2003 by CRC PressLLC.

[25] Buffalo Curd, Royston Ellis (www.roystonellis.com) is a British author resident in Sri Lanka since
1980.

[26] "Curd and Treacle". Lanka Newspapers. 2008-10-18. Retrieved 2009-08-31.

[27]Seraj, Shykh. "Buffalo Curd: Heritage of Bhola". The Daily Star. Retrieved 29 May 2015.

[28] U.S. Patent 7,955,814 citing Kindstedt, Paul S. (1999). "Mozzarella and Pizza cheese". Cheese:
Chemistry, Physics , Microbiology (second ed.). Elsevier Science , Technology. 2: Major Cheese
groups: 337-341. ISBN 0834213389. OCLC 634036414.

[29] SONGS OF LONG-HUSHED HARPS; Tunes That the Keltic Bards Set Ringing Centuries Ago in
Praise of Love and War," New York Times 10 September 1911. p. BR540.

[30] Seraj, Shykh. "Buffalo Curd: Heritage of Bhola". The Daily Star. Retrieved 29 May 2015.

[31]SADC Regional Postgradute course in dairy science and technology. Dr.P.T.Banda, Departament of
Animal Science University of Zimbabwe, P.O. Box MP 167, Mt.Pleasant, Harare, January, 2010.

[32]Heidi Knapp Rinella (2006-11-15). "Taste of the Town: Squeaky cheese curds spotted in valley". Las
Vegas Review-Journal. Retrieved 2009-06-22.

[33]Louisa Kamps, "Cheese Curds,” NY Times, October 17, 2004.

173


http://www.lankanewspapers.com/news/2008/10/33756_space.html
http://www.thedailystar.net/country/buffalo-curd-heritage-bhola-70884
https://www.google.com/patents/US7955814
https://www.revolvy.com/topic/International%20Standard%20Book%20Number&item_type=topic
https://www.revolvy.com/topic/OCLC&item_type=topic
https://www.worldcat.org/oclc/634036414
http://query.nytimes.com/mem/archive-free/pdf?_r=1&res=9C04E6DD163CE633A25753C1A96F9C946096D6CF&oref=slogin
http://query.nytimes.com/mem/archive-free/pdf?_r=1&res=9C04E6DD163CE633A25753C1A96F9C946096D6CF&oref=slogin
http://www.thedailystar.net/country/buffalo-curd-heritage-bhola-70884
http://www.reviewjournal.com/lvrj_home/2006/Nov-15-Wed-2006/living/10741147.html
http://query.nytimes.com/gst/fullpage.html?res=9E06E3DF1F3BF934A25753C1A9629C8B63

