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Abstract

This study reviewed pertinent literature on edible animal products and handling with respect
to contaminations and adulterations. Animal products include eggs, meat, milk, fish,
skin/hide that are processed into other by products for human consumption. There is the need
for awareness campaignsto consumers and entrepreneurs that engage in the handling and
processing of these products. The high micro flora load commonly observed in these
products is an indicative of poor hygiene and handling operations.For instance, viable
count for pasteurized milk that should be consumed ought not to exceed 30, 000 microbes per
ml, and bacterial count exceeding 10°/g or coliform count higher than 10°/g in delicatessen
food products are indicative of dangerous contaminations. Contaminations may occur at
various stages of the food chain; at farm, during slaughter, further processing or in the
kitchen. However, many diseases such as anthrax, Escherichia coli, leptospirosis,
tuberculosis, brucellosis, diphtheria, scarlet fever, Q fever, gastroenteritis, salmonella etc
are known to be transmitted via contaminated animal products. Methods of preserving
animal products include the use of high temperature (canning), low temperature (freezing),
drying (sun drying, smoking, use of radiation and chemical preservatives). Drying reduces
the moisture content to a level that prevents the growth of microorganisms especially fungi
and bacteria. It is, however, suggested that all animal products meant for consumption
should be adequately washed or heat treated to enhance processing and
preservation/storage for improved keeping quality.
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attached to thepossible effects on health
due to product adulterations and
contaminations. The main objection to

Description of Problems
A widerange of edible animal products
that are processed and handled locally

abound in Nigerian markets. These
include various products from eggs,
meat, milk, fish and skin/ hides. Despite
the huge benefits of consumption of
these products in terms of provision of
quality nutrients for normal growth and
reproduction, less significance is

consumption of these products lies with
the poor sanitary conditions associated
with their production and handling
Processes.

It has been shown that the high micro-
flora count in meat and milk products is
indicative of poor hygiene and handling
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practices(1, 2). It is observed that the
interval between processing and
delivery to market be reduced, as this
would limit the time for microbial
multiplication (3). It has been reported
that acceptable viable count for
pasteurized milk that should be
consumed ought not to exceed 30, 000
microbes per ml (4). It has also been
indicated that bacterial count exceading
10°/g or coliform count higher than 10%/g
in delicatessen food products are
indicative of dangerous contamination
(5, 6). However, in eggs and poultry
meat products, Salmonella has been
shown to infest a number of egg products
(7). It has been reported that many
diseases such as anthrax, Escherichia
coli, leptospirosis, tuberculosis,
brucellosis, diphtheria, scarlet fever; Q
(Query) fever, gastroenteritis €tc are
known to betransmitted via meat (8) and
milk(9)products.

Food can be contaminated at different
stages of food chain, these are: on the
farm; animal feed can be contaminated
with bacteria such as Salmonella which
can cause infection in animals and
potentially lead to human infection from
derived food products, parasites may
infect food producing animals, milk can
becontaminated by coming into contact
with, for example, faeces or
environmental dust, animal skin and fur
can be contaminated by faeces and
environment. Eggs and different
vegetables can also be contaminated on
the farm (10). At slaughter; meat can be
contaminated by coming into contact
with intestinal contents or animal skin. It
can also be contaminated during further
processing; microorganisms present in
another raw agricultural product or on

food contact surfaces may contaminate
food, infected humans handling food
may also contaminate food. Also, in the
kitchen; microbes can be transferred
from one food to another by improper
use of kitchen utensils or by infected
humans handling thefood (10).

Methods of preserving meat include the
use of high temperature (canning), low
temperature (freezing), drying (sun-
drying, smoking, use of radiation and
chemical preservatives) (11). This
worker also reported that drying reduces
the moisture content to a level that
prevents the growth of microorganisms
especially fungi and bacteria. All
handling and storage methods are
therefore primarily concerned with
minimizing microbial contamination
and retarding microbial growth and
activities (12). Meat samples meant for
consumption should beadequately heat-
treated to enhance processing and
preservation/storage(2).

There is paucity of information on
awareness campaigns to consumers and
entrepreneurs on the need to improve
production/processing quality of edible
animal products that are being offered
for sale in Nigerian markets. Proper
hygiene inprocessing and handling of
animal products will go a long way
towards possible extension of shelf life
through special storage techniques that
will not only boost the local animal
product industry but also enable its all-
year availability and supply at affordable
pricefor enhanced quality protein intake
for normal human growth, reproduction
and good health. Therefore, this study
was designed to investigate
contaminations and adulterations of
animal products being displayed for
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sale:

Some Food Borne Diseases

Food bornezoonotic diseases arecaused
by consuming food or drinking water
contaminated by pathogenic
microorganisms such as bacteria and
their toxins, viruses and parasites (13).
Thesepathogens enter thebody through
the gastro-intestinal tract wherethe first

symptoms often occur. Many of these
pathogens are commonly found in the
intestines of healthy food producing
animals, as the risks of contamination
arepresent from farm to fork and require
prevention and control throughout the
food chain (13). Some diseases
associated with contaminations and
adulterations of animal products are
depicted in Table1.

Table 1: Some common pathogens (microorganisms) associated with food borne

diseases

Bacteria:

Campylobacter (causing Campylobacteriosis), Salmonella

(causing Salmonéllosis), Listeria (causing Listeriosis), Pathogenic
Escherichia coli, Yersinia

Bacterial toxins: toxins of

Staphylococcus aurues

Clostridium perfringens

Clostridium botulinum, Bacillus cereus .

Viruses: Calicivirus (including norovirus); rotarotavirus, hepatitis A virus,
hepatitis E virus, infected humans handling goods may
contaminate food.
Parasites: Trichinélla, Toxoplasma, Cryptosporidum, Giardia.
Source: (13)
Meat and Meat Products These products are at risk of being

Thevarious meat products indigenous to
Nigeria have been reported by various
workers. This worker described local
meat products as suya which is a popular,
traditionally processed, ready to eat
Nigerian meat product which may be
served or sold along streets, in club
houses, at picnics, parties, restaurants,
and within institutions (14, 16, 18). It has
been stated that it is a mass consumer fast
food, its preparation and sales along
streets are usually not done under strict
hygienic condition becausethey arestill
donelocally (15). The contamination of
meat products are presented in Tables 2
and 3. The different local suya meat
products to include ftsire, kilishi,
balangu, dambunnama, pepper soup,
ganda, pomo among others (16, 17).
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contaminated since they are processed
traditionally.

Isireis obtained from lean meat of
cattle, sheep and goats which is cut into
pieces and sliced with a sharp knife. The
sliced meat is then staked on an iron rod
and heavily dusted with spices. The
spices comprised of groundnut cake
maggi seasoning, salt, ginger and
aromatic spices. Thefirewas first set by
burning the fire wood into red hot
charcoal before staking the meat for
roasting. Theroasting was then doneon
alocal tukuba, a heap of soil built for the
samepurpose. The fresh meat staked on
an iron rod was fixed into thesoil around
the glowing charcoal fire to roast as
described by (14) and (15).
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Table2: Range of total bacterial count (cfu/g) in raw meat and tsire-suya

Products Bacteria Coliform Staphylococcus
Rawmeat  20.0x 10°t0289x 10°  4.0x 10°to 71.0x 10> 1.0 x 10”to 60 x 10*
Tsire -suya 7.0x10°t0 171.4x 10> 1.0x10°t042x 10*°  1.0x 10*to 12.0 x 10*

Source: (15)

Balangu is prepared from boneless meat
of a sizeable cut, which was placed on a
weét brown paper on a wiremesh over fire
to roast. The pieces of meat were sliced

into thin sheets not less than 1 cm in
thickness. Groundnut oil, spices and salt
were added during roasting. The meat
was turned continuously until it was well
roasted as reported by (16) and (18).

Table3: Someindications of Meat Spoilage by Bacteria, Yeast, Moulds and Other

Factors

Indication of Spoilage Cause

Ammonia or sulphur smell, bad odour,

tallow orchalky taste

Degradation of proteins, lipid (fat) and
carbohydrates caused by bacteria and/ or

enzymes naturally present in meat

Slime formation , bad odour and rancid
flavour, ¢ olour change  (such as grey,
brown or green)

Sticky meat surface

‘Whiskers’

Surface colouration such as cream, b lack or
green

Tainting, souring and putrefaction

Bacterial and yeast spoilage

Mould spoilage
Mould spoilage
Growth of mould colonies

An aerobic bacterial spoilage of meat

interiors, Vacuum packed products and
sealedcontainers

Oxidative rancidity (rancid flavour and
odour)
Brown or grey discolouration

Oxidation of meat fat dueto improperly
wrapped meat
Protein denaturation caused by heat, salt,

ultraviolet light, low pH and surface
dehydration

Deéhydration and discolouration during
freezing resulting in dryness of cooked
meat,

Nutrient loss, and sométimes a bitter
flavour

Absorption of off-flavour

Freezer burn and drip which occurs during

slow freezing

Storage of meat next to foods such as

apples and onions which give off strong

odour

Source: (19)

Tukunya is similar to Balangu except
that the sizeable cuts are enwrapped in a
wet brown paper after adding groundnut
oil, spices and salt. It is then placed on a
wire mesh over fire to roast (17).
Kilishiis from lean meat which is cut into

long pieces and sliced to about 0.2 to 0.4
cm thick, 15 cm long with the aid of a
sharp knife. The sliced meat was first
spread out on a mat to dry for 2 to 3 hours
under the sun. The dried meat was then
immersed into a 7 lire-bowl containing
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about 3-litres of theslurry of spices. The
slurry contained groundnut paste,
maggi, ginger and aromatic condiments.
This seasoned meat was then sun-dried
for the second time for 4 to 6 hours and
roasted on a wireover a red-hot charcoal
for 5-10 minutes at a temperature above
100°C as stated by (14). The product
was then cooled and it is ready for
consumption as a delicacy.

Dambunnama 1s from fresh meat of
good grade is cut into pieces of
approximately 4 cm by 2.5 cm
dimensions and washed with water,
mixed with spices and ingredients,
boiled for about 90 minutes and pounded
into shreds using a mortar and pestle:
This was then shallow fried using
groundnut oil in a stainless steel pot to
obtain dambunnama, which is usually
brownish in colour (18, 20).There are
other local meat products that are not
given too much emphasis by
researchers. For instance, ganda has

been reported by (17) which is usually
prepared from thehead and legs as well
as theskin after burning thehair attached
to theseparts. They arethen cooked after
adding spices and condiment. Ragadada
is similar to ganda except that it is being
processed from meat of very low grades
and is popular among children of school
age. Pepper soups are also widely
recognized as local meat products and
are also prepared from various
components of carcass. Mode of
preparation is similar to that of ganda,
except that it is usually prepared from
meat of high grades, and also from
various animal species including fish
and poultry. Pomo is wid€ely cherished
by thelocals. It is prepared from theskin
and hide of edible farm animals. Its
mode of preparation is similar to that of
ganda. The use of animals’ skin and
hides in processing pomo in Nigeria has
been discouraged (21).

Table 4: Bacterial load (cfu/ml), shdf life (days) and pH of unpasteurized fresh

UFM, PFM and Yoghurt
Products Bacterial load Shelf life pH
(cfu/ml) (days)
Unpasteurized fresh milk 7.0x 10’ 2 6.5
UFM) .
asteurized fresh milk (PFM) 7.4x 107 7 6.7
Yughurt (Y) 24x10 14 4.5

Source: (22)

Table5: Bacterial count (mean) of fresh milk sampled from threelocations

(markets) in Plateau State

Market Agar Plate Count™ n Direct Microscopic Count  n
BarkinLadi  2.10x 10° 8 4.49x 107 34
Jos 2.54x 10, 8 3.93x 10, 34

Buruko 910> 8§ = 35410 32
N= Number of samples, *= Number of célls per ml

Source: (3)
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Milk and Milk Products

It has been reported a widerangeof milk
and milk products available in Bauchi
market (23). These include fresh whole
milk, kindirmo, skim milk, butter fat, ice
cream, yoghurt, cheese, among other. It

is reported that the consumption habit of
people may greatly influence their
preferences (24). Contaminations and
adulterations of milk and milk products
havealso reported in the literature (3, 8,
22),as shown in Tables 4 and 6

Table 6: Micro flora of raw Borana
goat milk collected from Awassa
College of Agriculture Goat Farm

Bacterial category

% total count

Enterobacteriacae 20 -30
Bacillus spp 10 -20
Staphylococcus spp 12 -36
Micrococcus spp 5-13
Streptococcus spp 1-3
Lactococcus spp 1-40
Leuconostocspp 03-6
Lactobacillus spp 5-18
Others 8—15

N =10 Source: (8)

Table 7: Incidence of Salmonélla species in table eggs

Species No. of eggs examined  No. of eggs infected Infection (%)
S. gallinarum 160 11 6.9
S. typhimurium 160 13 8.1
S. typhi 160 24 15.0
S. pollurum 160 4 2.5
Total 52 32.
Source: (7)
Eggs and Egg Products consumption should be properly

Eggs and egg products to includewhole
egg, dry whole egg, dry albumin and
yolk and other powdered egg products
are sold as independent products. The
rule of thethumb is that all eggs broken
out of the shell and meant for

pasteurized to minimize risk of
infections. It has been reported that
salmonella has been shown to infest a
number of table egg products(7), as
presented in Table 7. A range of other
bacteria havebeen isolated in table eggs
(Tables).
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Table 8: Other bacterial isolates in table eggs

Species No. of eggs No. of eggs Infection (%)
examined infected

Proteus 160 28 17.5
Escherichia coli 160 44 27.5
Streptococcus 160 6 3.8
Klebsiella 160 34 21.3
Lactobacillus 160 9 5.6
Pseudomonas 160 4 2.5
Staphylococcus 160 19 11.9
Total 144 90.0
Source: (7)

Conclusions and Applications

This review concludes as follows:-

a.  Animal products offered for sale
in joints/markets are heavily
contaminated/adulterated along
thefood chain

Animal slaughtering houses/slabs,
milking, egg collection and other
aspects of handling of products
wereidentified as major sources of
animal products adulterations and
contaminations.

c.  Prevention/reduction of the risk
imposed by microorganisms on
raw and processed animal
products and other food
ingredients can be achieved
through thorough proper handling,
cooking and good kitchen hygiene
Adequate and clean fresh water
should be used in processing and
handling of animal products are
prerequisites for reduced
microbial load, extended shelf-life
and improved acceptability.

All processed animal products not
for immediate use should be
adequately preserved to enhance
storageand keeping quality

References
1. Vasavada, P. C. (1988). Pathogenic

bacteria in milk: A review. Journal
of Dairy Science, 71:2809-2816

2. Zahraddeen, D., Butswat, I.S.R. and
Mbap, S.T. (2007).Comparative
study of goat production and
management in Bauchi State
Nigeria. International Journal of
Tropical Agriculture and Food
Systems, 1(4):310-315.

3. Ibeawuchi, J. A. and Dalyop, D. M.
(1995). Compostion and quality of
fresh cow milk offered for salein
parts of Plateau State of Nigeria.
Nigerian Journal of Animal
Production,22(1):81 -84

4. APHA (1953). American Public
Health Association Standard
Methods for the examination of
dairy products. APHA, 0" edition,
Washington DC, USA

5. Pace, P. J. (1975). Bacteriological
quality of delicatessen foods: Are
standard needed- Journal of Milk
and Food Technology,38:347-353

6. Solberg, M., Miskinuri, D. K., Martin,
B. A. , Page, G. Golderer, S. and
Libfield, M. (1986).What do
microbiological indicator tests tell
us about safety of food- Food

Production and Development, 10:27-30

7. Mai, H. M., Zahraddeen, D., Qadeers,
M. A., Bawa, 1. A. and Echeonwu,
I. E. (2013). Investigation of some

272



Balarabeet al

species of Salmonélla in tableeggs
sold at different markets in Jos
South, Plateau State,
Nigeria.Global Advance Research
Journal of Microbiology,2(11):

8. Beyene, F. and Seifu, E. (2005).
Variation in quality and
fermentation properties of milk
from local goats. Langston
University Goat Research
E x ten s 1 o n
www.luresex.edu/international/m
ilkferm.prop.htm

9. Attwood, B. M. (2007). Zoonoses:
Animal diseases that may also
affect humans. The State of
Victoria.
http://www.relayservice.com.au/

10. EU (2015). A publication of
European Union on Public Health
Threat,

11. K" Opondo, F. B. O. (2011).
Influence of drying methods and
fruit position on the mother plant
on seed quality of spider plant
(Cleomngynandral..Morphotypes
) from Western Kenya. Advances
in Applied Science Research, 2
(3):74-83

12. Benjakul, S. and Aroonrueg, N.
(1999). Effect of smoked sources
on quality and storage ability of
catfish fillet
(Clariasmacrocephatus Gunther).
Journal of Food Quality, 22:213-
224

13. Wright, N. C. (1954). Progress in the
physiology of farm animals. (Ed.
J. Hammond), Vol 1, pl9l,
Butterworth: London

14. Igene, J. O. and Mohammed, 1. D.
(1983). Consumers’ attitudes
towards suya meat product. Annal
of Borno, 1:

273

15. Uzeh, R. E., Ohenhen, R. E. and
Adeniji, O. O. (2006). Bacterial
contaminations of tsire -suya, a
Nigerian meat product. Pakistan
Journal of Nutrition, 5 (5): 458-
460

16. Bube M. M. (2003). Nutritional
evaluation of meat from various
animal species processed
bydifferent methods. Unpublished
PhD thesis, Animal Production
Programme, Abubakar Tafawa
Balewa University, Bauchi

17. Zahraddeen, D., Butswat, I.S.R. and
Mbap, S.T. (2006).Preferences for
goat meat and milk products
consumption in Bauchi State
Nigeria. Animal Production
Research Advances,2(1):6 -11

18. Kalla, D. J. U., Zahraddeen, D.,
Abubakar, M., Oladotun, F. B. and
Jibia, S. D. (2005). Influence of
species and processing method on
red meat acceptance among
panellists of various cultural
background in Bauchi. Journal of
Agriculture, Business and
Technology, 3 (2): 51-57

19.
http://ag.ansc.purdue.edu/meat q
uality/spoiled meat.html (2015)

20. Farouk, M. M. (1985). Tradtional
processing of some Nigeran meat
products. A paper Presented at 19"
Annual Meeting of the Nigerian
Institute of Food Science and
Technology (NIFST),Kano,
Nigeria, 27 -30" August, 1985,
pl12-23.

21. NIAS (2015). A publication of the
Nigerian Institute for Animal
Science, Abuja, Nigeria

22. Egbo, M. L., Bamgbose, A. M.,
Oyawoye, O. M., Na'andokol, E.



Balarabeet al
23. Butswat, I. S. R. and Badore, A. 1.

N. and Nwachukwu, C. B. (1998).
Effects of pasteurization,
fermentation and chemical
treatment on nutritional quality of
some milk products. Proceadings
of Silver Anniversary Conference
of  Nigerian Society for Animal
Production (NSAP)/ WASAP
Inaugural Conference, March
21 -26, University of Agriculture,
Abeokuta, Ogun State, Nigeria

274

(1998). Consumers’ attitude
towards dairy products
consumption in Yelwa, Bauchi.
Proceedings of 3™ Annual
Conference of Animal Science
Association of Nigeria, 22 — 24
September, 1998

24. Ojewola, G. S. and Onwuka, G. I.

(2001). Evaluation of the
organoleptic properties of suya
produced from various sources of
meat. Nigerian Journal of Animal
Production, 28 (2):199-201



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289

