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INAL ARTICLE

MINATION OF BACTERIOLOGICAL AND
SICAL QUALITY OF RAWMILK AND LOCALLY
TLED MILK IN CAFETERIAS OF JIMMA TOWN,
THWEST OF ETHIOPIA

se Sisay1 (BSc), Esayas Alemayehu2 (MSc), Eshetu Gizaw® (BSc)

RACT

GROUND: Food — borne diseases are major public health concern worldwide.
reople around the world acquired food poisoning due to consumption of raw,
\ inated milk which spread either from infected cows, by handling, or during milk
(ing. This study aims to examine the bacteriological quality and adulteration of
k and locally bottled milk in Cafeterias of Jimma Town.
ODS: Laboratory-based cross-sectional study was conducted in February 2004.
-six Cafeterias were selected randomly. Hygienic practice and sanitary condition
sterias were assessed using observational checklist. Raw milk samples were
d from Cafeterias bulk (storage) after mixing with sterile plunger, using sterile
‘apped container with 250 ml capacity. One bottle of unopened locally bottled
as selected randomly from the shelf and transported using an icebox to
‘mental health laboratory, Jimma University. Nutrient agar, Colombia agar and
? water were used to grow total microbes. Louryl sulphate tryptose broth with
'nt pad and membrane filter were used to determine coliforms. Lactometer and
meter were used to measure the specific gravity and temperature of milk
dvely.
ITS: All the milk handlers have no health check up and certificate. Among the
indlers 53.8% wash their hands before and after break and after visiting toilet,
:7% only practice hand washing after coughing and sneezing. 80.8% of raw milk
were found in poor or grade C quality, while 19.2% were grade B. Among
bottled milk samples 9% were grade B while 91% were grade C. Among various
ources, majority of them are obtained from individual breeders 5 (84.6%).
m count of raw milk was found that 73.1% were grade B — and 23.1% grade C.
of locally bottled milk were grade C. 65.4% of raw milk samples were adulterated
ater, most of them were collected from individual breeders. Adulteration was
‘¢antly associated with microbial count (y 2 =5.787, P < 0.025) this indicates
‘ated milk was found with high microbial count.

2 8odo Health Center, South Ethiopia
a University, School of Environmental Health, Jimma University, P.O. Box: 378
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collecting utensils had counts as high as
106 c. f. w/ml. Coliform counts in udder
milk was about 10 c.fu/ml, while this
count in fresh milk (raw) collected from
utensils was as high as 105 c.fu/ml
indicating that major contamination
occurred during the milk collection
process.
In Ethiopia, raw milk, and milk
- products are frequently consumed in
~ different establishments and individuals
- home. But the hygienic status or quality of
- milk and the prevalence of milk — related
\ breaks was not well assessed. Different
dies were conducted on bacteriological
- quality of milk on dairy farms of Addis
‘Ababa, Awassa and in Jimma (8-10).
However no study was carried out at food
d.  drinking establishments on
cteriological quality of foods that are
ed by the peoples for immediate
nsumptions or stayed for longer time.
; study assessed
teriological quality of raw milk and
ally bottled milk and adulteration of
products. It helps to give clue for the
ality of milk served in cafeterias and for
researchers to  study
cteriological quality of any food items in
ife ent food serving areas. In addition, it
Y initiate the local government as well

, which are the potential
€8 of food borne diseases.

ODS AND MATERIALS

Design: Laboratory based cross—
12l study was carried out to examine

and locally bottled milk in 26
138 in February 2004. It was
iCted in Oromiya regional state Jimma
ne, Jimma town, which is found
from Addis Ababa, South west of

Ethiopia. The study variables include; total
colony count, coliform count, specific
gravity of milk, source of milk, ownership
of cafeterias, type of container used,
educational level of workers, and hygienic
practice of milk handlers.

Sampling Technique: 26 cafeterias were
selected by applying the population
correction formula from municipality
documentation and stratified based on
ownership status; institutional and private
cafeterias, then study samples were
selected using simple random sampling
technique.

Milk sample: Milk sample was collected
from the selected cafeterias.

1. Locally bottled milk — 1 bottle of
unopened sample was selected
randomly from the stack or shelf.

Raw milk — sample was taken from
the bulk or tank in sufficient amount.

Raw milk samples from the bulk were

collected after thoroughly mixed with a

sterile plunger. Sample was collected
below the surface with a sterile dipper and

aseptically poured into a screw — cupped

container of a capacity 250 ml.

The samples were transported using icebox
with a suitable temperature ranges (0—
4°C) to environmental health laboratory,
Jimma University and examined within 24
hours (11).

Data were collected using observational
checklist. Data regarding laboratory results
was collected on daily basis attheend of
each laboratory examination of milk.

Colony Count (plate count): Colony
count is used for the determination of the
quality of raw and pasteurized milk, it
assesses the number of viable bacteria in
milk.

A sample of 1ml milk was diluted
with sterile distilled water in 1: 10, 1: 10%
1: 10° and 1: 10* ranges and these were
inoculated to Nutrient agar and Colombia
agar and then incubated at 35°C to 37°C
for 48 hours or 72 hours.
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Determination of milk quality was water, 20 (76.9%) use soap and water,
made based on standard  maximum while the remaining 2 (7.7%) use only cold
acceptable level of colony count and E. coli ~ water. Among the studied cafeterias, 23
count based on most probable aumber  (88.5%) use sink and the rest 3 (1 1.5%) use
result. bowl to wash equipments.

Specific Gravity: Specific gravity of milk The current condition of milk storage
was measured using lactometers; to  materials found that 15 (57.7%) clean, 9
determine adulteration of milk with water. (34.6%) stained and the rest 2 (17%)
Specific gravity is usually taken at 15.5°C  rusted. .

of milk temperature. If possible correct to Milk: Froma total of 26 cafeterias studied,

d quality, which is less th
» than 100 d i
SRy ) good quality and th
quality and oy szi"ioﬁ")““d i poor quabty o milk e e s
| . 5 (¢)

- quapty labin 3} 0) were gf[)‘u;; o 2f greater than 10 C.£U/ml of mﬁi
3 Coliform test of locally bottled milk e
ealed that 2 (18.18%) of samples have ‘

ble 1. Microbial growth in stand ;
February 2004 ard plate count of milk sample in cafeterias of Jimma

this temperature (13). This temperature of 22 (84.6%) rented milk from individual Type of milk
milk was maintained using refrigerator and breeders, 3 (11 5%) use their own cattle sample Colony count Number of  Percent
evaporative food cooler. and 1 (3.8%) obtains from market. Raw milk (Cfu/ml of milk cafeterias (%)
All data collected by observational The study findings indicated that all 52"1? 0 0
checklist ~ were checked for  the cafeterias sale raw milk. Among the 2x10 '61X106 5 192
completeness and fulfillment daily. The cafeterias studied 11 (42.3%) were selling i =lxl6 21 80.8
data were processed manually using locally bottled milk, while 5 (19.2%)  Locally bottled Milk Total 4 26 10'0
scientific calculator and analysis was done cafeterias Were selling Yoghurt and 1 b S?’Xl? 0 0
using descriptive and analytical methods. (3.8%) cafeteria was selling powder milk. 3x10 '457(104 1 9
These cafeterias use different kinds of B Toul >5x10 10 91
RESULTS storages or Iaw milk collected 1 om k 11 100
sources. Among the storage containers 5
Hygienic Practice: The study revealed used bucket were 12 (46.15%), Plastic were ~ Table 2. i -
that, there was no regular health checkup to 10 (38.46) while Tin cans, which 8 gg(l)ljorm count in milk samples of cafeterias in Jimma town, Febru
milk handlers and no workers found with least, Wwere (15.38%) _Methods b . , o
health certificate. Twenty tWO (84.6%) of drawing milk from the bulk isby PO Type of milk
the milk handlers wear protective cloth, of (50%) and dipping (50%)- Avallabll'lty : k. Sample colony count Number of __ Percent
these 20 (76.9%) use outer garment, 2 functional refrigerators in cafeterias 5 | r— per/ml of milk cafeterias (%)
(1.7%) use hair cover, and the test 4 shown in Figure 1. o it <100 1 38
(15.4%) never use protective cloth. Laboratory Analysis: Examination of 58 101-2000 19 731
Among the milk handlers 18 (69.2%) rbrﬁcrlogial ;qlt(lality odf 1aw nnélg and 13;““9? 3 ﬁ‘;ﬁ’o 6 231
wear their protective cloth always, 4 ottled milk were done on -BW o B Loc . 2 ¥
(15.4%) wealr) sometimes and anot){xer 4 11 locally bottled milk samples O 26,; F p etk 26 115(;) %
(15.4%) do not use at all. cafeterias of Jimma towD- A Total e 9 818
Regarding hand washing habit 10 Among the studied samples O % b - 11 100

4 olon%f )c(olu(;lst <2x 1065 c. f w/ml is Grade A, Good Quality
‘ i 10—6 1 ); 10° c. f .u/ml is Grade B, Fair quality
- ¢ .f. wml is Grade C, poor quality

(38.5%) wash their hands before and after Wik colony count, no 0ne was 10

work, 14 (53.8%) wash their hands before grade A standard, 5 (19.2%) wete S

and after break and after visiting toilet, the with fair quality (grade B) and the T2

remaining 2 (7.7%) practice hand washing € l'majzﬁtyd 21(:(;30-8‘)%)(1"":;5 4 b

after sneezing and coughing. quality (grade ) ase . em is used for figures in coli )
Twentygone (80.’g/£}(1’) gof rnﬂk handlers Pubhc Health Serice- Stan dard , 10<1 100 Grade A’ g00 d quahty gures m COhform count table ie.

keep their fingers clean o iped wd 5 9% of 11 locally bottled milk sattPee . e 2000 Grade B, fair quality

(16.:3%) do not. Al the studied cafeterias 9% were found in grade B 2% B = 2000 Grad C, poor quality

have access to pipe water, which is from (91%) were p 0of quality (grade C)

the public distribution system of the town. 1)

Equipment—washing activities of cafeteria
e 4 that 4 (15.4%) use warm for coliforms, of which 3.8%

In addition all samples Wer®
were
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i ublic health service
The American p e

standard for milk and
(5, 6, 12). R
Specific gravity: A totz_ﬂ of 37 ra x
and locally bottled milk _samples w.ef
collected from 26 cafeterias. ~ Specilic
gravity of milk was measured usnl(ng
lactometer to determine whether the mlf 212
adulterated with water or not. Out o °
raw milk samples 17 (65.38%) were foun

adulterated and the rest 9 (34.6%) were

Table 3. Specific gravity of milk

samples in cafeterias of Jimma town E

found in the normal range of milk specific

i able 3).
gravtt)}:x’ETof 11)1oca11y bottled samples 5§
(45.45%) were found adulterated and 6
(54.54%) were in the normal range. .

Specific gravity less than 1.027. is
adulterated-normal range of milk specific
gravity is between 1.027 and 1.035
(5,6,12). .

As shown .
statistical significant assock
adulteration and colony count.

in table 4, there is a
ation between

ebruary, 2004

i ] i Number of Percent
Sample Milk Specific gravity N irhe -
17 :
i <1.027 o
Rav il 1.027-1.035 9 ;
1.035 -
'>l"ota1 256 :205
T 6 54.5
1.027-1.035 ;

Locally bottled Milk

Total

ble 4. Association of milk Spec
" of Jimma town, February 2004.

Specific

wvity of ik 10°  cafeteria ;
ol 2x10°-1x10° c.fw/ml ?é?w . A1
) P<0.025

<1.027 1(3.26)

1.027-1.035 417
21 26 .

Total 5

x2 Calculated = 5.787
x2 Tabulated = 3.841

¢ gravity (adulteration) and colony Co

df=
P <0.025

>1.035 1-1 =

Number %2

Colony count/ml ”

5(7.27) 9 v

1

. DISCUSSION
3 1
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This study was made in cafeterias of Jimma

town, and the quality of raw and locally

ttled milk is unsatisfactory. According to
study, the workers who wear protective
Jloth were 84.62% and the rest 15.38% do
have protective cloth. This may
ndicates a better awareness of food and
nk establishment owners to provide
rotective cloth to their workers. Among
milk-handlers only 7.7% was wash
hands after coughing and sneezing.
s may affect the bacteriological quality
f milk, because the quality of milk was
d unsatisfactory. The study identified
there was no regular health check up
milk handlers, and no continuous follow
‘towards the quality of milk by the
ponsible authorities. Probably, this is
- main contributing factor for milk
lity deterioration. Most of the time
k is contaminated with external source
different processes by micro organisms
ctly from the milk handlers, who have
ect or indirect contact with milk,
ially if the milk handlers are in the
cess of shedding pathogenic organisms,
g sneezing, coughing, scratching and
body surface in contact with milk (7).
nal  cleanliness is  necessary
ularly during milking, processing and
tion,

cording to Ehlers (13), when milk
S the cow’s udder it contains some
1, ordinarily, harmless, but if the
lis diseased some may be pathogens.
ther bacteria inter the milk from the
2 QUst, the milkier hands and surface of
Tage container (3).

arly from milk storage containers
 ° Were not clean. Probably the
Slenic condition may be the cause to
lity of milk in cafeterias.

€ bacteriological standards of dairy
S established or developed by
: tates public health service in 1978,

indicated that, the plate count of grade A
raw milk should be less than 2 x 10°
cfwml, grade B is between 2 x 10°
c.fwml to 1 x 10° c.fu/ml and grade C is
greater or equal to 1 x 10° c.fu/ml of milk
(3, 14). Based on this standard, all samples
of raw milk were not found in grade A,
while 19.2% were grade B and almost all in
all 80.8% were in grade C. A similar study
done by Godefay and Molla in and around
Addis Ababa on storage containers was
found 4 x 10° c.fwml (18). Another study
by Tadesse et al., shows that the microbial
growth was higher in milk containers and
bulk cans than in the freshly drawn milk.
This indicates that milk handlers as well as
milk storage materials, which have direct
physical contacts, are most likely to be a
source of contamination. So milk utensils
and equipments should be designed and
cleaned properly to avoid the favorable
conditions for microbial growth.

Regarding the quality of locally
bottled milk found that, a considerable
number (i.e. 91%) was poor with a colony
count of greater than or equal to 5 x 10*
cfu. /ml. This may be due to improper
boiling and bottling procedures during
preparation. Coliform test for dairy
products are not intended to indicate fecal
contamination, but to reflect over all dairy
farm and distribution place sanitation. The
analysis of the study showed that 3.8% of
samples were in good quality (i.e. < 100
c.fu/ml), 73.1% were fair and the rest
21.1% were poor quality. The study is
almost similar to the finding of Godefay
and Molla in and around Addis Ababa.
Over all, it indicates that, c oliform c ounts
are much greater than the standard set by
APHS (American Public Health Service
Standard) (6) . This may be due to poor
hygienic practice of milk handlers, absence
of health check up and usage of stained and
unclean storage materials. In addition,
milk source of most cafeterias are
individual breeders, because 90.9% of milk
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were found high in microbial count and
65.4% were adulterated. Whereas, milk
collected from their own cattle were in
good quality and normal range of specific
gravity.
Almost all, 81.8% of locally bottled
milk samples were poor quality ie. > 10
c.fu/ml, coliform. The presence of
coliform indicates that, either improper
boiling and bottling or contamination after
processing by human or other warm-
blooded animal or both has occurred.
Probably, this contamination may be from
milk handlers during preparation and
storage of the milk after boiling.

From the study samples of raw milk
65.4% was adulterated (i.e specific gravity
< 1.027) and the rest 34.6% was found in
the normal range of specific gravity (ie.
between 1.027 and 1.035). Adulteration
with water may be done intentionally for
profit or the cafeteria owners may not be
aware about the quality of milk rented from
individual breeders. Because, 22 (84.6%)
of the milk collected from individual
breeders were found adulterated (65.4%).

Accordingly, the study indicated that
there was a statistical ~ significant
association between adulteration and
microbial count (x2 — 5.787, P < 0.025).
The high increment of colony count is due
to adulteration with water. Whether the
water is clean or not, and contaminated by
milk handlers during adulteration may
affect the quality. Whereas milk collected
from their own cattle was found that all in
normal range of specific gravity and grade
B. microbial quality.

CONCLUSION AND
RECOMMENDATION

Based on the American Public Health
Service Standard accepted in many
countries of the world, the microbial
quality of milk in Jimma is unsatisfactory.
Consumption of raw milk and locally

bottled milk from cafeterias is not
advisable because both are found, high in
microbial count, coliform count and
adulterated with water. Especially milk
rented from individual breeders is more
adulterated and poor in terms of microbial
quality.

Locally bottled milk is not guaranteed in its
quality as a bailed and bottled product.
Based on the findings of the study the
following recommendations are forwarded.
o The concerned authorities,
municipality and local health authorities
need to strengthen technical supervision on
cafeterias service and frequent inspection
should be practiced.

g Cafeteria owners should to avoid
preparation of locally
properly boiled and bottled with a license
and approval of qualified personal.

O Intensive health education should be

given both to the o wners and the workers
about good hygienic practice and the effect
of unhygienic condition. :
g Ministry of health
strong rules for any

periodical health check up.
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