











Discussions with processors established that their major constraints were associated with:
* shortages of milk during the dry season
e thetime required for and cost (firewood and labour) of preservation (daily boiling)
* low prices and poor returns (profits).

Poor demand was not reported as a constraint, suggesting that there is a market for most of the
cheese that is produced. Some processors pointed out that more could be sold during the dry
season if more milk were available at this time. Some processors reported that they prefer to market
fresh milk, as the returns are higher. Processing is therefore used as a method of preserving excess
milk by these households rather than as a means of adding value. The processor who purchases
milk daily is, however, a specialist cheese-maker providing cheese for the peri-urban consumer in
both Kumasi and Accra.

The survey confirmed the need to optimize the procedure for processing of wagashi, in particular
the amount of coagulant required. Another issue that arose was the importance of devising
methods for improving shelf life and reducing spoilage to improve the quality of the product that
processors and wholesalers deliver to the market and to ensure the delivery of a safe, fresh product
for consumers.

Laboratory analysis

Following are the key findings of the laboratory experiments carried out to investigate ways of
improving wagashi processing:

* The stem extract from C. procera was a better coagulant than leaf extract and gave a higher
yield of cheese. The optimum quantity of stem was found to be 25 g/litre of milk.

* The traditional method of separating the curds from whey by pressing in perforated
calabashes was significantly improved by lining the calabashes with muslin cheesecloth
before pressing. An increase in cheese yields of up to 4% was noted with the use of
cheesecloth while draining the whey.

*  Dipping wagashiin a 10-15% brine solution for 12 hours resulted in a significant increase
in the shelf life of the product. While daily boiling of the cheese preserved it for only 3
days, daily brining increased the storage life at ambient temperature to 14 days. Brining
also retained the product’s colour, odour and appearance and did not affect consumer
acceptance of the product in terms of texture.

Conclusions and recommendations

Wagashi is produced mainly to preserve excess raw milk. However, the product is an important
source of animal protein for poor urban families in the Kumasi and Accra metropolitan areas.
Wagashi processing businesses are generally small operations with a limited turnover and with a
limited amount of capital invested in production. Using simple innovations such as draining whey
in lined calabashes and preserving the cheese in brine can reduce the costs of production and
increase yields while producing a safer longer-lasting product. Processors should be trained and
encouraged to adopt these simple yet effective processing improvements.
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5 Testin%]the impact of training of informal sector
traders in hygienic milk handling and quality control

Training in Tanzania
Training methodology

This section reports the results of indicative sampling and testimonies from trained market agents
in Tanzania.® The follow-up survey of 22 trained market agents in Dar es Salaam and 17 in Mwanza
was to assess the initial impact of the risk information communicated during the training and
through meetings and leaflets produced during the course of the project. In November 2001,
trainees were exposed to various skills including marketing, handling and processing of milk,

and business management. Focus was on specific areas identified during the surveys as needing
attention. Results obtained between 5 and 12 March 2002 are presented below. These results
highlight practice changes and narrations of typical personal experiences of market agents related
to milk hygiene.

Results
Practice changes

Nearly all the market agents interviewed in the indicative survey said that they had achieved
significant improvements in their business performance in various areas including processing, milk
handling/quality control and customer care. A subjective assessment ranked personal, equipment
and premises hygiene of all trainees as being ‘fair’ or ‘good’. In addition, a few traders had replaced
their plastic containers with metal ones that are easier to clean and nearly all traders who previously
did not have lactometers had bought them. Whereas only 6% of the milk traders were found to
keep records during the main market surveys, virtually all of the trained traders kept records in the
follow-up survey. Most kept records related to expenditure, but also sales, volumes handled and
salaries.

Milk quality indicators

The high variability in milk quality indicators, particularly bacterial counts, did not allow for
meaningful comparisons between the findings in the main survey and indicative sampling
considering the small number of respondents in the indicative sampling. However, it was observed
that in reaction to findings from the main survey that indicated a high prevalence of adulteration
in Mwanza, municipal health officials became stricter in enforcing tests for adulteration. In one
instance, the project team observed the officials ordering an offender to pour out adulterated
milk. However, addition of water still occurred after traders passed checkpoints mounted by health
officials. This practice was more common among employed traders.

Business plans

Only one in every six trainees had drawn up a business plan at the time of this survey. The specific
reasons for this apparent lack of interest were not clear but could be attributed to perceptions
that they could manage without preparing business plans. More information is required on the

5. Similar reports from Ghana were unavailable at the time of writing this report.
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usefulness of drawing up such plans. Semi-literacy and the cost of engaging a skilled expert may
also play a role in the traders’ reluctance to prepare these plans.

Plans for the future

Most trainees expressed a desire to venture into more dairy-related business activities particularly

processing of fermented milk, yoghurt and boiling of milk to lengthen shelf life.

Conclusions

The Tanzanian project leaders expect the traders to adopt more of the disseminated skills as
they access the required capital to acquire necessary inputs, e.g. metal containers and inputs for
processing. Punitive measures (e.g. being forced to pour out adulterated milk) do not seem to be
adequate deterrents to adulteration. Alternative mechanisms to reduce the practice, such as self-
regulation and quality seals, may be a better solution. Narrations of personal experiences provide
some insights into personal benefits received by the market agent clients (see Annex 2).
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6 Contribution of outputs

This study was undertaken to identify and quantify the problems in the milk markets in Ghana and
Tanzania, and to develop recommendations for improving the performance of these markets. These
outputs were achieved. They are aimed at improving the welfare of small-scale market agents and
farmers as well as resource-poor consumers who are the main buyers of these indigenous products.
The major factors enabling these outputs to contribute to the project goals are:

e the strong links developed for dissemination of training materials and information
e theimportant links established with policy makers in both countries

e links between project partners and long-term multilateral dairy development efforts,
particularly the Food and Agriculture Organization of the United Nations (FAO), and with
other non-project countries.

The three major sets of outputs are therefore:

1. Training and extension materials.
2. Policy influence/impact in the project countries.

3. Impact on the development agenda of multilateral dairy development efforts in other
developing countries.

The extension materials have been widely disseminated nationally and have been the basis for several
new initiatives and links.In Ghana, the findings were taken up by a new FAO project entitled ‘The
Training Programme for the Small-scale Dairy Sector’ and related livestock sector development
efforts being funded by the African Development Bank. In Tanzania, close links initiated at the
beginning of the project with Austroproject, a local dairy development non-governmental
organization, and the national Dairy Task Force (of which the Tanzania Project Coordinator is a
member) continue to ensure direct use of the project findings. Internationally and regionally, the
training materials developed are being promoted in various ways by FAO and the Eastern and Central
Africa Programme on Agricultural Policy Analysis (ECAPAPA), a programme of ASARECA (Association
for Strengthening Agricultural Research in Eastern and Central Africa) and formed the basis for a
generic training manual being developed for eastern Africa.

Market-oriented smallholder dairying in developing economies has higher returns than many
traditional agricultural activities and thus offers important income opportunities for resource-poor
producer households and for the rural and urban poor through their participation in processing
and marketing. This research provides one of the first sets of evidence that systematically address
the economic and milk-borne public health issues in Africa. It has documented that important
livelihoods continue to be created in such markets, thus providing comprehensive evidence for
greater policy attention to the markets. The policy recommendations are aimed at bridging the gap
between the regulated and unregulated dairy markets, and reducing public health risks through
targeted training of market agents coupled with licensing where appropriate.

37



Further studies needed

Economies of scale in marketing

The efficiency results from both Ghana and Tanzania showed clearly that efficiency declined

with larger volumes of milk handled by market agents, suggesting dis-economies of scale in milk
marketing. This suggests that small-scale agents are competitive and may not be threatened by
increased industrialization or growth in milk markets for some time. However, this also creates

a barrier to development, in that small-scale agents will be constrained from scaling up and
developing their businesses. Further research is needed to better understand the reasons for these
apparent scale barriers.

Technologies to improve milk quality

The project found significant problems with bacterial growth in many different market channels,
even where appropriate containers were being used. This is simply because refrigeration/cooling
is not economical or practical in most cases. Although this may not pose a health threat because
consumers boil/heat products before consumption, it nevertheless is a main cause of spoilage
and losses. There is need therefore to identify alternative practical and affordable technologies
to reduce bacterial growth, such as the Lactoperoxidase Milk Preservation System (LPS), and

to promote such technologies in areas where they can make a difference. Although LPS has
been tested and proven technically, the economics remain uncertain as does the viability of the
institutional and organizational arrangements needed to use it in a sustainable manner among
small-scale farmers. Some research along these lines has already been conducted by ILRI and
partners in Kenya. The results indicate potential viability of the technology in some settings (see
SDP Brief No 8 at www.smallhoderdairy.org)

De-brining of wagashi

A primary constraint to the use of brining to extend the shelf life of wagashi was consumer
acceptability of the resulting product. Further research is required to examine the potential for
de-brining to make this brined product more acceptable to consumers while maintaining good
preservation characteristics.

Understanding informal/traditional milk markets elsewhere

At a general level, the project was one of the first anywhere to closely examine the functioning of
informal/traditional milk markets in developing countries. These markets remain by far the largest
sector of the dairy industries in developing countries not just in sub-Saharan Africa, but also in
South Asia and in Latin America. A great deal more research is needed to understand these markets
in all their diversity, and to understand how the formal-informal gap can be bridged to retain small-
scale agent participation while at the same time improving product quality and safety. This project
has provided a sound starting point to addressing these issues, but further research is needed to
look at similar markets in other countries. One indirect project outcome is a new project in India,
using the same methods.
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Through its Market-Oriented Smallholder Dairy Project and its Livestock Policy Analysis Programme,
both of which contributed to this project, ILRI will build on the project outcomes to develop similar
research in other countries. Having already completed similar studies in Kenya, research is being
developed for South Asia, and potentially for sites in Central America. The aim is to provide a strategic
overview of issues and potential solutions for the huge indigenous dairy markets that dominate

the dairy sectors in developing countries, which to date have not been systematically studied. The
frequent failure of dairy development efforts that assume a Western, pasteurized milk model is one
consequence of this lack of strategic knowledge.
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Annex 1. Flow diagram summarizing laboratory analysis

250 ml (non-sterile sample)

Milk sample

50 ml (sterile sample)

1. Specific gravity
2. Peroxidase test
3. Butterfat determination

Sketch of test procedures

Specific gravity. Half fill 250 ml
cylinder with milk at ~20°C.
Insert lactometer, add milk to
brim, read specific gravity and
temperature.

Peroxidase milk boiling test.
Make 2% p-phenylene-
diamine and 1% H202, add 2
drops of each into 10 ml milk
in a test tube. Shake. Observe
colour. Result: blue (milk not
boiled = negative); clear (milk
boiled = positive).

Butterfat. Pipette 10 ml H202
into butryometer, then 11 ml
milk and 1 ml amyl alcohol.
Stopper, shake then centrifuge
at 1200 rpm for 5 min before
reading BF content.

Brucella milk ring test. Mix 1 ml
milk sample and a drop of
Brucella antigen in miniature
test tube. Shake tube and
incubate for 1 h at 37°C. Blue
ring = positive (treat positive
control similarly).

v

Add one drop of
Brucella antigen
to sample and mix

v

Incubate 1 h, 37°C

Bluering =
positive for
Brucella

v

1 ml: Brucella MRT

v

1 ml: serial dilution

10-1-10-8

10" to 10* onto
violet red bile agar

v

Incubate 24 h, 37°C

Coliform
counts

v

6 colonies onto MacConkey
agar, incubate 24 h, 37°C

Pick 6 pink colonies (lactose
fermenters: E. coli, Klesiella

etc) ¢

Tryptone soy agar slants for
storage, 6 slants per sample;

24 h,37°C ¢

Characterisation; isolation of
E. coli0157:H7
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10*-10® onto
plate count agar

v

Incubate 48 h, 30°C

Total plate
counts

v

REST OF SAMPLE FROZEN

FOR FURTHER TESTS (see text)

1. Brucella ELISA (Nielsen Techn.)

2. Drug residues (Charm AIM
and ROSA text)

Counts of total bacteria and
coliforms

1. Diluent preparation. Prepare
microbiologically suitable
phosphated water (e.g. 0.2
M KH2PO4—dissolve 34 g
of KH2PO4 in 1 litre of
distilled water. Adjust pH to
7.2 with NaOH. To make
stock solution, add 1.25 ml
in a flask and make up to 1
litre, adjust pH to 7.2).
Could also use peptone
water.

N

Pipette 9 ml in culture
tubes and autoclave at
121°C, 15 minutes. Add 1
ml sample into 9 ml diluent
to get 107 dilution. Add 1
ml of 10" dilution into 9 ml
diluent to get 10-2 dilution,
and so on till 10,

3. Pipette 1 ml of respective
dilutions onto Petri dishes
and add 15-20 ml molten
sterile medium. Swirl plates
to mix. Incubate inverted
plates when media
solidifies.




Annex 2. Narrations of personal experiences in Tanzania

Small-scale milk processor in Dar es Salaam

Mrs Bupe Muikambo, commonly called ‘Mama Muikambo’ because of the respect she has earned
among her peers, is a small-scale milk processor selling about 30 litres of milk a day. She is also the
chairperson of a self-help group comprising 12 women who engage in similar business. Asked how
she had benefited from the Milk Marketing and Public Health project, Mama Muikambo replied, ‘I
have learnt many things including the need to maintain high standards of hygiene given that milk
is a very perishable commodity. | have also understood why maintaining a high level of cleanliness
reduces spoilage and wastage. Before the training, | never knew that heating milk to a specific
temperature and cooling it quickly gives it the desired final quality. My customers prefer the milk
that I sell now compared with previously.’

Mama Muikambo particularly likes two milk quality control tests that she learnt: use of a lactometer
and the alcohol test. ‘l would like it to be known that | was not the only one who was ignorant about
these tests,’ she said, adding that: ‘Before training, | did not know that cows may have diseases that
can be passed to human beings if the milk is not heat treated.’ She was also able to cite nearly all the
micronutrients in milk and their usefulness.

When asked about her future needs and plans, Mama Muikambo replied, ‘l would like to know where
| could receive more training for myself and those | work with. | also wish | could access more capital
and various techniques to enable me compete more effectively in the liberalized dairy market.’

Milk vendor in Mwanza

John Maguta sells about 20 litres of milk per day in Mwanza. When John was asked about his
experiences following training, he said: ‘l am one of those lucky few who got an opportunity to be
trained by the project at Sokoine University of Agriculture in Morogoro in November 2001. When the
researchers first came to Mwanza in 2000, we were afraid that they would stop us from doing our
business of selling milk. But after some time we realized they were on a mission to help us improve
they way we handle the milk. This is important for us because sometimes we get losses when the
milk gets spoilt.’

When asked to talk about any changes made after training, John said, ‘From the knowledge gained, |
can now be more emphatic when advising farmers who supply me with milk about the need to milk
hygienically, including the need to wash the udder with warm water and to disinfect the teats in
order to prevent mastitis. | have also changed the containers | use for transporting milk from plastic
to aluminium cans. | am now able to distinguish poor quality milk using a lactometer and the alcohol
test. And | am now selling more milk since my customers are more satisfied with the quality and | get
less spoilage. | also now make safe sour milk.’

42



Producer-seller in Mwanza

Ms Mary Sumbya sells about 5 litres of raw milk daily. She narrated changes in her practices after
being trained as:

* the need for a good environment for my cows
* hygienic milking
* hygienic storage and how | could improve milk sales.

‘Since attending the training | have strived to improve the cow shed by putting up a better roof
and drainage for the effluents. My milker is now provided with gumboots and an overcoat, and
detergents for cleaning milk vessels. | have also instructed the milker on proper milking procedure.

7

‘My cows used to suffer a lot from mastitis but | now use a teat dip and the disease has reduced
significantly. | now use aluminium cans and any milk not sold immediately is kept in a refrigerator.’

‘I no longer receive complaints from my customers regarding spoilage of milk when it is heated.
| used to sell only raw milk. After the training | am now selling part of my milk after fermenting it

properly.
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Annex 3.

ASARECA
CcCcp

CFU
ECAPAPA
DFID-LPP
ELISA
FAO
HACCP
LME

LPS

MRT

SCP

SNF

Acronyms

Association for Strengthening Agricultural Research in Eastern and Central Africa
Critical control point

Colony forming units

Eastern and Central Africa Programme on Agricultural Policy Analysis
Department for International Development-Livestock Production Programme (UK)
Enzyme-linked immunosorbent assay

Food and Agriculture Organization of the United Nations

Hazard Analysis Critical Control Point

Liquid milk equivalent

Lactoperoxidase Milk Preservation System

Milk ring text

Structure, conduct and performance framework

Solids-not-fat
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