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IMPROVING CHEESE YIELDS AND QUALITY IN A
SMALL CHEESE MAKING FACTORY

SHAHATTO SONS, DAKAHLYA, EGYPT

Introduction

Typical problems in small cheese-making factories include poor
recovery of curds from cheese whey and overuse of salt. These
problems were addressed in a small cheese making factory
in Dakahleya by installing a mechanised vat fitted with more
efficient stirring and cutting tools. For a total capital investment
of LE67,017, annual savings of LE83,451 were achieved
resulting in a payback of less than 10 months. Further, improved
separation of whey and curd led to a reduction in the pollution
load from the factory.
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The Factory

Shahatto is a small-scale cheese making factory that has been
in business since 1952. It uses traditional, manually operated
vats and employs 8 workers. During the winter season 3 tons of
raw milk are used to produce 330kg/day Roumy cheese (hard
cheese) and 15 kg/day of whey cream. Another ton of raw milk
is used to produce 270kg/day of Domiaty cheese (soft white
cheese). During the summer months, 1 ton of milk is used to
produce 270 kg /day of Domiaty cheese.

Cleaner Production Opportunities

Arapid Cleaner Production Opportunity Assessment (CPOA) of
the factory revealed the following key areas of concern. Each of
these concerns provided opportunities for improvement:

P Raw milk delivered to the factory was of low quality due to

improper milk handling and collection. The factory did not
test the quality of milk prior to processing and consequently,
cheese quality was inconsistent.

> Curd cutting and stirring process was entirely manual using

a long metal knife and a wooden paddle respectively. This
technique resulted in large size curd columns leading to poor
curd and whey separation. Consequently, a lot of the curd
fines remained in the whey, leading to reduced cheese yield
and higher load of Biochemical Oxygen Demand (BOD) and
Chemical Oxygen Demand (COD) in the wastewater.

P There was excessive use of salt in the preparation of curd,

due mainly to the lack of process optimisation and control.
This resulted in higher salt content in the cheese as well as
in the wastewater.

> Curd draining was carried out using wooden tables, resulting

in a higher risk of milk and cheese spoilage, and hence a
lower cheese yield.

Mechanical Vat
Cleaner Production Implementation

Laboratory equipment to improve quality control

Laboratory equipment was provided to help the factory check
the quality of the incoming raw milk, milk quality throughout the
process and of the final product. This allowed sub-standard
milk to be rejected at the receiving stage and allowed the
identification and correction of any process-related problems as
they occurred. Laboratory equipment included a pH meter, milk
analyser, centrifuge and associated glassware and chemicals.
Training was given to staff of the factory for correct use of the
equipment.
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Installation of new mechanical vat

A double-walled round mechanical cheese vat, with an
overhead cutting and stirring mechanism, was supplied to
the factory. A motor drove the stirring and cutting mechanism.
All parts of the vat were made from stainless steel 304 and
all welds coming into contact with the product were argon
shielded. The control panel consisted of a touch screen, fitted
to the wall. This mechanised process was more efficient than
the manual process in separating the curds from the whey.

Pneumatic press to
improve cheese press

Equipment was provided to
help the factory improve curd
pressing. This allowed the
factory to control cheese texture
and moisture, thus improving
cheese quality and shelf life.

Replacement of unhygienic
draining tables

To minimise the risk of milk
spoilage, a draining vat made
of stainless steel was installed
in the factory. The new draining
vat was more efficient than the
wooden draining tables in terms
of both product quality and
hygiene.

Recycling of salty whey
from Domiaty cheese

A series of experiments showed that salty whey (pH < 5.7)
resulting from Domiaty cheese manufacture could be used
for curd salting in Roumy cheese. This resulted in reduced
volumes of salty whey being generated, which in turn reduced
salt concentration in the wastewater. Small financial savings
were made because of the reduced salt consumption.

Pneumatic Press

Cleaner Production Pays

The total capital cost of implementing the above interventions
was LE67,017. This included costs of the laboratory equipment
(LE15,517), mechanical vat (LE34,100), pneumatic press
(LE9,900) and the draining vat (LE7,500). As a result of this
investment, annual savings of LE83,451 were obtained:

P e s . .

Stainless steel draining vat

P Total solids content of the Roumy cheese increased by 5.5%,
resulting in a higher quality product. The cheese could now
fetch extra LE0.5/kg which generated additional revenue of
LE165/day. The improved yield resulted in a corresponding
reduction in the yield of whey cream by 1.8 kg/day, valued at
around LE13. Thus the net benefit was LE152/day.

SEAM Programme

o

P Saltusein processing was reduced by 108 kg/day leading to
a daily saving of LE12.50.

P The installation of a stainless steel draining vat helped
increase Domiaty cheese yield and quality by minimising the
risk of milk and cheese spoilage. The quality and productivity
benefits resulted in increased revenue of LE2,023 per
month.

The investment made was thus paid back in less than 10
months.

Other benefits included:

P Protein content in the Roumy cheese was increased by
10%, resulting in a better quality cheese with an improved
nutritional value.

P Although the volume of whey discharged remained the same,
the pollution load in terms of BOD and COD was reduced by
12.5%. In addition, in the final effluent salt discharge was
reduced by around 108kg/day.

The success of this project and of a similar one in another small
cheese-making factory has encouraged 23 other factories
implementing similar improvements.

More information

Further information can be obtained from the Egyptian
Environmental Affairs Agency. Additional cleaner production
information can be downloaded from the SEAM website
http://www.seamegypt.org.
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Egyptian Environmental Affairs Agency

30 Misr Helwan Agriculture Road, Maadi, Cairo.
Tel: (+202) 5259648, Fax: (+202) 5246162

Abdalla Tawfik Rageh Shahatto
Shahatto for Dairy Products
Sherbin, Dakahleya

Tel: (050) 783478, (050) 782570
Mobile: 010 519 0677
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SEAM Programme

Support for Environmental Assessment and Management (SEAM) is a multi-
disciplinary environmental programme funded by the UK Department for
International Development and implemented in Egypt by the Ministry of State for
Environmental Affairs, Egyptian Environmental Affairs Agency, Entec UK Limited
and ERM.

SEAM: Cleaner Production

= Small to Medium Size Enterprises (SMEs): SEAM has undertaken over 100
rapid Cleaner Production Opportunity Assessments (CPOA) in SMEs and
implemented 30 demonstration projects.

= Medium to Large firms: SEAM has carried out industrial audits in 32 factories in
the textiles, food and oil and soap sectors and implemented 23 demonstration
projects.

= Guidelines for conducting CPOAs, case studies, guidance manuals and sector
assessments are available from the SEAM website.

Benefits of Cleaner Production

= Cleaner production assessments systematically review the factory's
operations and processes, focusing on reducing wastage, improving efficiency
and reducing pollution.

= It can REDUCE: production costs, losses of valuable raw materials, on site
treatment costs, energy and water costs, the volume of solid and liquid waste
generated, and the risk of spills and accidents.

= ...and IMPROVE: productivity, income from financial savings and reuse of
waste, employee safety, legislative compliance and company image.
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