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Abstract: This study was conducted to evaluate the public health quality of raw milk sold in
district Korangi, Karachi. A total of 20 milk samples were collected randomly in a pre-
sterilized glass bottles for the laboratory analysis comprises of methylene blue reduction test
and isolation of bacterial and fungal species. The methylene blue test was done for raw milk
samples indicated that out of 20 samples, six samples were poor, nine samples were fair, two
samples were good and only three samples were excellent. Similarly, only five samples out
of twenty were free from pathogens particularly from E.coli, Salmonella and Lactobacillus
species. Fungal species were found in all the samples. Aspergillus niger are present in all the
samples with abundance growth while 13 samples were contaminated with Aspergillus
flavus. Aspergillus terreus, Aspergillus candidus, Aspergillus fumigatus were also observed
in few samples. Similarly, Rhizopus, Penicillium, Curvularia, Fusarium and Mucor were
also observed in few samples. Overall, the raw milk sold in district Korangi is unfit for
human consumption.
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INTRODUCTION

Humans consume milk as an important source of nutrients. It is considered as one of the primary and only
available complete diets for the progeny of mammals *. It is mainly comprising of water (87%) while
remaining part contains solid portion consisting of carbohydrates, fats, proteins and minerals that act as vital
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elements for growth and development of the human and animal bodies?. Beside this, immuno-globulins
present in milk provides protective shield to the infants against variety of diseases®. However, milk must be
free from pathogens consumed by the human 2 4 Raw milk serves as a carrier for disease causing
microorganisms, as it can be easily tainted during processing and transport®.

Production of milk under poor sanitation and unhygienic conditions particularly in developing countries are
of great concern to safeguard the dairy products from milk and food-borne microorganism®’. Even though,
milk and milk based products constitute negligible component in most of the diets but tainted milk are liable
for almost 90% of milk borne infections in humans®, There are regulations available for maintaining the
safety of public health against milk borne illness but these regulations hardly practice in developing
countries. Such regulations are not given due importance and not been fully implemented, therefore a major
concern for higher health risk in these countries °. In developing countries most of the marketed milk sold
unpasteurized or raw through informal conduits * .

In general, pasteurization of milk is normally used to prevent bacterial contamination of milk to safeguard
public health. High temperature and time regime for pasteurization is currently designed to kill Coxiella
burnetii, responsible for causing Q- fever in humans. Coxiella burnetii is currently reported as one of the
most heat tolerant pathogen causing infections in human through the consumption of milk . In addition,
milk must be obtained from healthy cows in the environment free from bacterial contamination. There are
several sources of milk contamination that are classified as primary, secondary and tertiary. Primary source
include contamination by sick or infected lactating animals. While the secondary sources of contamination
may include poor sanitary conditions of utensils, equipment used for milking, personnel hygiene of milkman
and contaminated area of milking used for storage and transportation. The tertiary sources are due to low or
inappropriate handling and storage of milk during utilization 2,

Shirima et al. '3 reported that raw or unpasteurized milk are responsible for zoonotic diseases including
brucellosis, tuberculosis and enterotoxaemia. There is a decline in the demand of raw and unpasteurized milk
that discourages milk consumption due to the risk of milk-borne zoonotic infection 4. Raw milk may contain
a variety of pathogenic microorganism including Escherichia coli, Proteus spp., Salmonella spp.,
Clostridium spp., Mycobacterium spp., Staphylococcus aureus, Pseudomonas aeruginosa, Listeria
moncytogens, Campylobacter spp., Brucella abortus and Leptospira spp., . Spoilage of milk is due to
several reasons in which absence of refrigeration facilities at farm and family level is one of the major
reasons of spoilage. Moreover, improper storage and transportation facilities with high ambient temperature
could also be the other reasons for milk spoilage ® . Total microbial count in milk is a major feature to
determine milk quality®®. Presence and multiplication of microorganism in raw milk change the milk
composition and influence the quality of the dairy product'’.

The outlets for the purchase of milk in developing countries are usually operated in deplorable conditions
and are not often adequately monitored or regulated °. Even in many European countries where hygienic
conditions are relatively better, several outbreaks of milk borne infection are reported due to the consumption
of contaminated milk supplies 2.

Bacteria that are capable to produce lactic acid are responsible for most of the physiochemical and aromatic
transformations in milk and dairy products 2. These bacteria take milk sugars as a diet and convert them into
lactic acid that is thus a major reason for high level of acidity, rendering milk proteins, especially casein, to
denature and tangle into a solid mass or curd 2.
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Landhi cattle colony is one of the world’s largest cattle colony spread over an area of 6.5 km? located in the
outskirts of district Korangi. The colony has about 1500 farms with more than 0.4 million animals in which
95% are buffaloes. The daily milking yield is 4.0 million liters while the daily cow dung production is about
7, 200 tons. The colony fulfills 70% of the milk demand for Karachi city. Only a small portion of cow dung
(250 tons per day) is being picked up and used as an organic manure while liquid waste is drained into the
main sewer thorough which it discharges into Port Qasim coastal area. The majority of the livestock are kept
only for one lactation phase and thus nearly 10-12% of the inhabitants are interchanged each month. After
the lactation period, most of the animals are vended to breeders or for slaughters and few are reserved by the
dairy farmers for further breeding.

The aim of the study to evaluate the public health quality of raw milk available in the district Korangi,
Karachi.

MATERIAL AND METHOD

Sampling: Twenty raw milk samples were collected in pre-sterilized glass containers randomly from
different sites of district Korangi. They were transported to Institute of Environmental Studies, University of
Karachi with ice packed insulated containers for analysis. The laboratory analysis comprises of the
methylene blue reduction test and isolation of bacterial and fungal species.

Methylene Blue Reductase Test: Methylene Blue Reductase test was conducted to determine the hygienic
quality of the raw marketed milk samples 2%. 1 ml of methylene blue solution (1:25000) was transferred to
labeled and sterilized 20 ml screw caped test tube containing 10 ml of each of the samples. After complete
mixing all the tubes were incubated at 37°C and observed after every 30 minutes time interval up to 8 hours.
The time taken by the methylene blue in milk to become colorless was recorded.

Isolation of Bacterial Species: The milk samples were inoculated on Nutrient Agar (Oxoid) and incubated
aerobically for 24 hours at 37°C. The plates were observed for the bacterial growth. The identification and
characterization of the colonies were accomplished using morphological, cultural and biochemical tests up to
the level of the genus 2.

Isolation of fungal species: Fungal species were isolated by transferring milk sample in a sterilized petri
plate followed by the addition of 4% molten agar (Sabouraud Dextrose Agar, Merck) containing
streptomycin (200 ppm). The petri plate was left for the solidification of agar. The plates were incubated at
room temperature for 7 days. The fungal species were categorized by morphological and microscopic
investigation by using the standard procedures as the fungal spores appears 228,

RESULTS AND DISCUSSION

Milk from healthy animals is most of the time free from bacteria however the environment in which
procedure of lactating milk takes place comprise of so many unhygienic condition that make milk
contaminated with pathogenic microorganisms . Table 1 describe the quality scale for methylene blue
reductase test while Table 2 showed the results on the basis of methylene blue reductase test on raw milk
samples collected from district Korangi.
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Table 1: Milk samples grading on the basis of Methylene blue reduction test

S.No Decolorization Time (Hours) Quality
1 Less than 2 hours Poor
2 Between 2-6 hours Fair
3 Between 6-8 hours Good
4 More than 8 hours Excellent
Table 2. Quality of milk in district Korangi on the basis of Methylene blue reduction test
S.No | Samples Area Decolorization Time Quality
Code (Hours)
1 S-1 Cattle Colony, Landhi | 1.5 Poor
2 S-2 Quaidabad 1.0 Poor
3 S-3 Korangi #5 1.0 Poor
4 S-4 Korangi # 2.5 3 Fair
5 S-5 Bagh-e- Korangi 4.25 Fair
6 S-6 Korangi #1 55 Fair
7 S-7 Chakra Goth 15 Poor
8 S-8 Sharafi Goth 4.0 Fair
9 S-9 Korangi Nasir Jump 5.0 Fair
10 S-10 P and T colony 4.5 Fair
11 S-11 Korangi Crossing 3.0 Fair
12 S-12 Shah Faisal Colony #2 | 1.75 Poor
(Farm)
13 S-13 Shah Faisal Colony #3 | 2.0 Fair
(Farm)
14 S-14 Shama Centre, Shah 25 Fair
Faisal colony # 2
15 S-15 Azeem Pura, Shah 15 Poor
Faisal Colony
16 S-16 Shah Faisal Colony #1 | 11.5 Excellent
17 S-17 Shah Faisal Colony #5 | 10.25 Excellent
18 S-18 Alfalah Society, Shah 9.0 Excellent
Faisal Colony
19 S-19 Landhi 7.25 Good
20 S-20 Landhi 6.25 Good

Samples from Cattle Colony, Quaidabad, Korangi #5, Chakra Goth, Shah Faisal colony # 2 and Azeem Pura
contained poor quality milk shown by less time taken for decolorization of the methylene blue dye and this
may be due to malpractices for milk handling in the conforming area *. However, the samples from Korangi
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# 2.5, Bagh-e- Korangi, Korangi #1, Korangi Nasir Jump, P&T colony, Korangi Crossing, Shah Faisal
Colony #3 (Farm) and Shama Centre, Shah Faisal colony # 2 contained fair quality milk that takes time more
than 2 hours for color change. As per expectation, only 5 samples contained less number of bacteria or no
microorganisms observed by decolorization time more than 6 hours. It has been reported that district Korangi
occupied the second position in terms of epidemics and large numbers of patients®!.

Milk obtained from sick and unhealthy animals is grossly contaminated with pathogenic microorganisms like
Salmonella species, Streptococcus species, E. coli, micrococcus, lactobacillus and staphylococcus species,
etc. 3233, The presence or absence of the pathogenic microorganisms in raw milk samples is given in Table
3. The majority of samples (approx. 75 %) contaminated with pathogenic bacteria that become the major
reason for milk borne diseases especially in infants and people with low immune system*®*. The presence of
these pathogens is associated with un-hygienic milk collection and distribution system, mixing of milk
obtained from vigorous and sick ones and animal bedding. However, only five samples are free from most of
the pathogens particularly from E.coli, Salmonella and Lactobacillus species

Table 3: Bacteriological Analysis of raw milk collected from district Korangi, Karachi

Samples code | Bacterial Isolate
S.No Escherichia Salmonella Micrococcus Lactobacillus Staphylococcus
coli sp. sp. sp aureus
1 S-1 + + + + +
2 S-2 + + + + +
3 S-3 + + + + +
4 S-4 + + + + +
5 S-5 + + + + +
6 S-6 + + + + +
7 S-7 + + + + +
8 S-8 + + + + +
9 S-9 + + + + +
10 S-10 + + + + +
11 S-11 + + + + +
12 S-12 + + + + +
13 S-13 + + + + +
14 S-14 + + + ¥ n
15 S-15 + + + + +
16 S-16 - - - - -
17 5-17 - - - - -
18 S-18 - - - - -
19 S-19 - - - - -
20 S-20 - - - - -

*Positive sign indicates the presence of particular microorganism
*Negative sign indicates the absence of particular microorganism
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Table 4: Result of the analysis of Fungal Species (CFU X 102 /100 ml) present in raw milk available in district Korangi

FUNGAL
SPECIES

CFU X 10% /100 ml

9

10

11

12

13

14

15

16

17

18

19

20

Niger

Aspergillus 12.3

10.1

6.4

3.7

6.1

2.5

2.8

5.4

5.1

6.8

10.2

11.0

3.6

3.7

Asperqillus

flaves | 7.3

10.5

1.3

5.3

3.1

6.0

5.2

2.8

2.0

7.3

Asperqillus

terreus | 3.5

1.6

1.2

2.7

3.8

5.2

4.2

1.6

1.0

1.3

Candidus

Aspergillus -

4.2

4.2

13

Fumigatus

Aspergillus -

1.3

1.0

2.1

2.7

Rhizopus
Stolonifera

1.6

14

1.6

Penicilliumsp -

2.4

Curvulariasp -

Fusariumsp -

3.1

Mucormucedo -

1.3

2.2

1.8

15
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Table 4 represents the results of different fungal species were found in all the samples. Generally,
Aspergillus species were mostly found in milk samples and the genus is easily recognized by its typical
conidiophore®. The most common isolated specie was Aspergillus niger that are present in all the samples
with abundance growth. Aspergillus niger is one of the biologically active species that is used to produce
several important compounds on industrial scale. Initially it was used for producing citric acid, gluconic and
fumaric acid. However, since 1960, Aspergillus niger has become a source of a variety of enzymes that are
used as an agents in baking, fruit processing, starch and for several other purposes in food industries®.
On the other hand, Aspergillus flavus was also found in 13 of the milk samples. Aspergillus flavus produces
frequent airborne conidia which also disperse through insects®’. Aspergillus flavus grows well with water
activity (aw) between 0.86 and 0.96 *8. Aspergillus terreus, Aspergillus candidus, Aspergillus fumigatus were
also isolated from the samples; however their growth was observed in few samples.

Fungal species other than Aspergillus, were Rhizopus, Penicillium, Curvularia, Fusarium and Mucor were
also showed up the growth in very few numbers of the samples. These species are commonly found in milk
and are capable to grow in it*. Raw milk provides all necessary nutrients and conditions for the growth of
many fungal species, their occurrence is influenced by animal physiological state, weather and breeding
conditions*®4t, Alamgir et al., (2015) “’reported that the high fungal load was observed on street vended fresh
fruit juices sold in Karachi.

CONCLUSION

The present study concluded at a point that raw milk that is supplied under various unsanitary and unhygienic
practices comprises of pathogenic microorganisms as well as fungal species. Milk provides an enriched
medium for the growth of these species. Methylene blue is the best and quick test for determining the milk
guality and milk grading.

Overall, the raw milk sold in district Korangi is unfit for human consumption. Results showed that
immediate and effective measures must be taken by the local authority as well as by the public for improving
the quality of raw milk, which can only be done by proper sanitary practices and no compromise should be
made on hygienic conditions regarding milk handling, transportation and preservation.

REFERENCES

1. G.S.Pandeyand, G.C.S.Voskuil, Manual on Milk safety, quality and hygiene. Golden Valley
agricultural Research Trust, Zambia.2011, 52pp

2. AM. Reta, &A.H.Addis, Microbiological quality assessment of raw and pasteurized milk. Int. J.
Food Sci. Microbiol, 2015, 2(6), 87-91.

3. W.J. Bertu, M.Dapar, A.M.Gusi, S.S.Ngulukun, S. Leo. andL.D. Jwander, Prevalence of brucella
antibodies in marketed milk in Jos and environs. African Journal of Food Science, 2010, 4(2): 062 -
064.

4. H.B.Kanyeka,. Assessment of microbial quality of raw cow’s milk and antimicrobial susceptibility of
selected milk-borne bacteria in Kilosa and Mvomero districts, Tanzania (Doctoral dissertation,
Sokoine University of Agriculture) 2014.

P8l ). Chem. Bio. Phy. Sci. Sec. D ; May 2018 - July - 2018, Val. 8, No. 3; 236-245
DOI:10.24214/jcbps.D.8.3.23645]



Public health ... Aamir Alamgir et al.

5.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

K.K.Addo, G.l. Mensah, K.G.Aning, N.Nartey, et al. Microbiological quality and antibiotic residues
in informally marketed raw cow milk within the coastal savannah zone of Ghana. Tropical Medicine
& International Health, 2011, 16(2), 227-232.

M. Ashenafi, Microbiological quality of ayib, a traditional Ethiopian cottage cheese. Int. J. Food
Microbiol, 1990, 10(3-4): 263-268.

F. Negash, E. Tadesse and T.Woldu , Microbial quality and chemical composition of raw milk in the
MidRift Valley of Ethiopia, Afric. J. Agricult. Research, 2012, 7(29): 4167-4170.

M.L. De Buyser, B. Dufour, M. Maire V.Lafarge, Implication of milk and milk products in food-
borne diseases in France and in different industrialized countries, Int. J. Food Microbiol, 2001, 67: 1
-17.

E.S. Donkor, K.G. Aning and J. Quaye, Bacterial contaminations of informally marketed raw milk in
Ghana. Ghana Med. J., 2007, 41(2): 58-61.

S.P. Oliver and S.E. Murinda, Milk and raw milk consumption as a vector for human disease. Zoon.
Pathog. in the Food Chain, 2011, 99-118.

N.N. Potter and J.H. Hotchkiss, Food science. Springer Science & Business Media, 2012.

T.S. Parekh and R. Subhash, Molecular and bacteriological examination of milk from different milch
animals with special reference to Coliforms. Current Research in Bacteriology, 2008,1(2): 56 - 63.

G.M. Shirima, J. Fitzpatrick, S. Cleaveland, D.M. Kambarage, R.R. Kazwala, J. Kunda and N.P.
French, Participatory survey on zoonotic diseases affecting livestock keeping communities in
Tanzania. J. Animal and Vete. Adv., 2003, 2(4): 253 - 258.

E.K. Kang’ethe, S.M. Arimi, A.O. Omore, J.J.McDermott, J.G. Nduhiu, J.K. Macharia and A. Gitua,
The prevalence of antibodies to Brucella abortus in marketed milk in Kenya and its public health
implications. Small holder dairy (research and development) project research report. 2000, pp. 25 -
30.

A.T. Riadh, A comparison on microbial conditions between traditional dairy products sold in Karak
and same products produced by modern dairies. Pak. J.Nutri., 2005, 4(5), 345-348.

D. Gilmour, Milking. In: Falvey, L., Chantalakhana, C. (Eds.) Small holder Dairy in the Tropics.
ILRI, Nairobi, Kenya, 1999, 289-298.

B. Godefay and B. Molla, Bacteriological quality of raw milk from four dairy farms and milk
collection center in and on Addis Ababa. Berl. Munch. Tierarztl.Wschr., 2000, 113: 1-3.

G.T. Karmen and G.T. Slavica, The Microbiological Quality of Raw Milk after introducing the two
Day's milk collecting system. Acta. Agri. Slovenica.,2008, 92(1): 61-74.

E.S. Swai and L. Schoonman, Microbial quality and associated health risks of raw milk marketed in
the Tanga region of Tanzania. Asian Pacific J.Ttropi.Biomedi., 2011, 1(3), 217-222.

J.C. M. Sharp, Infections associated with milk and dairy products in Europe and North America,
1980-85. Bull.World Health Organization, 1987, 65(3), 397.

ZXW J. Chem. Bio. Phy. Sci. Sec. D ; May 2018 - July - 2018, Val. 8, No. 3; 236-245

DOI:10.24214/jcbps.D.8.3.23645]



Public health ... Aamir Alamgir et al.

21.

22.

23.
24.

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

J.C. Ogier, O. Son, A. Gruss, P. Tailliez and A. Delacroix-Buchet, Identification of the bacterial
microflora in dairy products by temporal temperature gradient gel electrophoresis. Appli. & Env.
Microbio., 2002, 68(8), 3691-3701.

T. Aziz, H. Khan, S.M. Bakhtair and M. Naurin, Incidence and relative abundance of lactic acid
bacteria in raw milk of buffalo, cow and sheep. Animal & Plant Sci., 2009, 19(4), 168-173.

J.H. Benson, Microbiological Applications. Lab.Manual in Gen. Microbiol, 2002, 8th edition. 1-478.

D.H. Bergey, J.G. Holt and P.H.A. Krieg, Bergey’s Manual of Determinative Bacteriology. Williams
and Wilkins, Baltimore, MD, USA, 1994,

E.B. Ellis, More Dematiaceous Hyphomycetes. Common Wealth Mycological Institute, Kew, UK:
1976, p.507.

M.B. Ellis, Dematiacicious Hyphomycetes. CMI., Kew Surrey, England, 1971, p 608.

H.L. Barnett and B.B. Hunter (1972). lllustrated Genera of Imperfect Fungi. Burgess Publishing Co.,
Minneapolis, Minnesota, 1972, p 241.

P.E. Nelson, T.A. Toussoun and W.F.U. Marasas, Fusarium species: An lllustrated Manual for
Identification. The State Univ. Press. 1983, pp.193.

A.J. Bramley, Sources of Streptococcus uberis in the dairy herd: I. Isolation from bovine faces and
from straw bedding of cattle. J. Dairy Research, 1982, 49(03), 369-373.

T. Worku, E. Negera, A. Nurfeta, and H. Welearegay, Microbiological quality and safety of raw milk
collected from Borana pastoral community, Oromia Regional State. African J. Food Sci and
Tech., 2012, 3, 213-222.

T.A. Rao, B.A. Siddiqui, M.A. Shaikh, M. Ahmed, A.H. Shaikh and F. Ahmed, Dynamics of some
common epidemics in Karachi, Pakistan. JPMA-J. of the Pak. Medi. Associ., 2011, 61(11), 1072.

K. Muhammad, I. Altaf, A. Hanif, A.A. Anjum and M.Y. Tipu, Monitoring of hygienic status of raw
milk marketed in Lahore City, Pakistan. J. of Animal and Plant Sci., 2009, 19, 74-77.

J.A. Leigh, Streptococcus uberis: a permanent barrier to the control of bovine mastitis?. The Veteri.
J., 1999, 157(3), 225-238.

J.C.M. Sharp and G.M. Paterson, Milk-borne campylobacter infection. British Medi. J. (Clinical
research ed.), 1981, 282(6278), 1798.

P. Rodrigues, C. Soares, Z. Kozakiewicz, R. Paterson, N. Lima and A.Venancio, Identification and
characterization of Aspergillus flavus and aflatoxins, 2007.

E. Schuster, N. Dunn-Coleman, J.C. Frisvad and P. Van Dijck, On the safety of Aspergillus Niger—A
Review. Appli.Microbio.& Biotechn., 2002, 59(4-5), 426-435.

M.T. Hedayati, A.C. Pasqualotto, P.A. Warn, P. Bowyer and D.W. Denning, Aspergillus flavus:
human pathogen, allergen and mycotoxin producer. Microbiology, 2007, 153(6), 1677-1692.

L8 J. Chem. Bio. Phy. Sci. Sec. D ; May 2018 - July - 2018, Vol. 8, No. 3; 236-245

DOI:10.24214/jcbps.D.8.3.23645]



Public health ... Aamir Alamgir et al.

38. V. Vujanovic, W. Smoragiewicz and K. Krzysztyniak, Airborne fungal ecological niche
determination as one of the possibilities for indirect mycotoxin risk assessment in indoor air. Env.
Toxico., 2001, 16(1), 1-8.

39. M.A. J. Beley,F.G. Teves, M.R.S.B. Madamba, Isolation o fungal species and detection of aflatoxin
from soy milk products using ELISA method. Int Res J. Biol. Sci, 2013, 2, 45-48.

40. C. Callon, C. Delbés, F. Duthoit and M.C. Montel, Application of SSCP-PCR fingerprinting to
profile the yeast community in raw milk Salers cheeses. Systematic and Applied Microbiology,
2006, 29(2), 172-180.

41. E. Delavenne, J. Mounier, K. Asmani, J.L. Jany, G. Barbier and G. Le Blay, Fungal diversity in
cow, goat and ewe milk. Int. J. of Food Microbiol., 2011, 151(2), 247-251.

42. A. Alamgir, N. Fatima, M.A. Khan and S.S. Shaukat, Microbiological Assessment of Street Vended
fresh fruit juices available in the Karachi city. Int. J.Biol. Biotech, 2015, 12 (3): 505-509.

* Corresponding Author : Aamir Alamgir

Institute of Environme ntal Studies, University of Karachi, Karachi-75270, Pakistan

Online publication Date: 12. 06.2018

YZEW J. Chem. Bio. Phy. Sci. Sec. D ; May 2018 - July - 2018, Val. 8, No. 3; 236-2453
DOI:10.24214/jcbps.D.8.3.23645]



