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Ministry of State for Environmental Affairs
Egyptian Environmental Affairs Agency

Cleaner Production

IMPROVED CHEESE RECOVERY IN CURD-WHEY SEPARATION
MAHROUS & SONS FOR DAIRY PRODUCTS, MANZALA, EGYPT

Introduction

A number of cleaner production
opportunities were implemented in
Mahrous and Sons for Dairy
Products (Mahrous) to increase
cheese yield, improve quality control
and to reduce the pollution load of
wastewater discharges. Total cost of
implementation was LE 102,261
and resulted in annual savings of
LE122,060.

The Factory

Mahrous and Sons for Dairy
Products is located in Manzala
City, Dakahleya where it has
operated a small scale cheese making plant since the 1950’s
using traditional cheese making techniques. Mahrous
receives and processes 10 tons of raw milk each day. In
winter, the plant produces 1.11 tons/day of Roumy cheese,
considered to be the main hard cheese in Egypt. In summer,
1.50 tons/day of Domiaty cheese (high salt soft white
cheese) is produced from a lower quality summer milk. Daily
wastewater discharges are 21-23m3. Mahrous employs 8
workers.

A brief summary of the process is:

1) Milk receiving — milk is received twice daily and filtered
with a cheesecloth to remove debris.

2) Heating and renneting (30 minutes) — heated to 32°C.
Annatto and Rennet are added, stirred and the batch is
then left for 25 minutes for curd to form.

3) Cutting and stirring (45 minutes) — curd is cut using a long
metal knife.

4) Cooking and salting (45 minutes) — curd is cooked using
hot water (44°C); salt is added in the last 15 minutes.

5) Whey draining and moulding (15 minutes) — the cooked
curd is transferred to a cheesecloth filter; the recovered
curd is divided into 12.5kg cloth lined moulds; butterfat is
recovered from the filtered whey.

6) Pressing (3 hours) — mechanically pressed for 3 hours at
room temperature

7) Ripening (3 months) — stored on wooded shelves and
turned frequently.

Cleaner Production Opportunities

A rapid Cleaner Production Opportunity Assessment

undertaken by SEAM identified a number of environment

and productivity opportunities as follows:

» Poor separation of curd from whey resulting in lower pro-
ductivity and high pollution load in wastewater discharges.

> A higher than desired usage of salt
in cheese making.

> Poor hygienic conditions.

Cleaner Production
Implementation

Mahrous is facing increased competition
from larger firms and there is a need to take
action to improve efficiency and quality.
Cleaner Production interventions to help
Mahrous included the following:

Introduction of a mechanical vat to
improve cheese processing

A double-walled stainless steel
cheese vat, with an overhead cutting
and stirring mechanism was installed. The stirring mechanism is
driven by two motors for longitudinal and rotational movement and
operated by a touch screen control panel. The mechanized process
yielded 5.8% more Roumy cheese per ton of milk processed than
the old system that relied on manual stirring using wooden paddles.
A 25% reduction in the Total
Suspended Solids and an
8.5% BOD decrease in the
whey was achieved with the
mechanical vat.

Mechanical vat

Traditional vat

Installation of a hot water boiler

A solar-fired boiler was installed to provide hot water for indirect
heating of the cheese vats. It replaced gas and solar fired burners
that had been previously used to heat the vats directly.
Consequently, bottled butane was eliminated and solar use
reduced by half. The lower heat levels and particulate emissions
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significantly improved working conditions in the immedi-
ate area.

Replacement of wooden draining table with a stainless
steel table

The wooden draining table was replaced with a stainless
steel table with one whey drainage point. Product hygiene
was improved and the amount of uncontrolled spillage to the
floor was minimised.

Stainless steel table

Optimise salt use in cheese making

With little operating or control procedures, excessive salt
was used during the cooking and salting stage. Following
a series of trials salt usage was reduced by 50%. While
small financial savings were achieved the salt content in
whey discharge was significantly reduced.

Improved quality control

pH meter, centrifuge, associated glassware and chemicals
were provided and staff trained on quality control
procedures. Better quality control helped to identify, and
reject, poor quality milk at its receipt and also allowed any
process-related problems to be identified and corrected as
they occurred.

Implementation took 4 months with technical and financial
assistance provided by SEAM.

Cleaner Production Pays

The total capital cost of implementation was LE 102,261.
This included costs of the mechanical vat (LE 33,000),
stainless steel draining tables (LE 5,000), hot water boiler
(LE 60,000) and the laboratory equipment (LE 4,261).

Annual savings of LE122,060 were achieved as follows:

» Production of Roumy cheese increased 5.8% leading to
around LE 110,500 of additional income per year.

> Salt use in processing was reduced by 217kg/day leading
to annual savings of LE 4,250.

» Energy consumption was reduced daily by 80 litres of
solar and one cylinder of butane leading to savings of
LE7,310 per year.

The investment made was thus paid back in 10 months.
Other benefits included:

> Although the volume of whey discharged remained the same,
its pollution load decreased. Total suspended solids were
reduced by 25% and BOD and COD were reduced by 8.5%.
In addition, there was a reduction of 217kg/day of salt that was
previously discharged to the environment.

> Particulate emissions were considerably reduced through
the elimination of the open burners improving thereby
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Water boiler

the working environment.

It is therefore not surprising that within six months of installation,
more than 23 traditional cheese making companies in Egypt have
started implementing ideas proven at Mahrous.

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.

SEAM Programme

Egyptian Environmental Affairs Agency

30 Misr Helwan Agriculture Road, Maadi, Cairo.
Tel: (+20 2) 5259648, Fax: (+20 2) 5246162

Mahrous Mahrous Abdou
El Aziza Agriculture Road, El Manzala - Dakahleya - Egypt
Tel: (+2050) 707968, (+2012) 3222923

July 2004

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.

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

Benefits of Cleaner Production

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

m |t 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.

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