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I\I?d”.mn samples collected from the three senatorial zones of Niger
S5essing thej

; r chemical and bacterial qualities, Bacteria species identified
w?;g.smphylowcczsggu}:eu_s, ?lrepsococcus 5p., Lactobacillys 8p., Psl.z:_ugomunas acruginosr;\ Bacillus sp..
M!moeoc'{:us i ar219 .,.’f ;nt:}na aoli: S‘l'cplocnccus Sp. accounted for 31.7% of the total isolates followed by
Lamb“"'_“.“i;,p' :=70, Staphylococcus aureyg 20.8%, Bacillus sp, 5.8% and Staphylococcus epidermidis
3.3%; while Micrococcus slz" PSCUdOI‘l‘!on:]S aeruginosa and Escherichia coli each had 2.5% and Klebsiella sp.
|-7‘5‘." Sn-gpto;or._:cu‘s =P B Laclnbaciliu_s SP. were the beneficial bacteria while Staphylococeus sp. and the
-co!lftfl-‘m_v Escherichia coli, v\;ere Pathogem.c‘ Proximate analysis of sampled Kindirmo revealed that Kindirmo
mned between 2.99-8.00% crude protein; 5.9¢ — 15.38% total solids, 1 ~ 3% lipid and 88 — 92.5% moisture,
w't.h PR hcacs s between 4.73 and 5.3, The Niger State government is therefore urged lo educale and
enlighten the public on 1?'": routes of contamination of (his widely-consumed product in order to make the
product safe for consumption.

Key word:-Kindirmo, Bacteriological assessment, Pathogenic.
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INTRODUCTION
The net?d for adfequate consumption of animal protein in Nigeria cannot be over

emphasized. Milk and milk products, being an important source of animal protein. contribute

greatly to the growth and development of man FAO (1982) Milk Report shows that
production of milk and milk products in most developing countries (Nigeria inclusive) has
been increasing at the rate of 2.8% per year while demand is increasing at the rate of 3.6%
per year. Low production of milk and milk products in developing countries, particularly
Nigeria, is attributed to production and storage problems, contamination by microorganisms
during collection and during processing of the milk.

In the traditional society, fresh milk is not always taken raw. It is processed into products that
are more stable and can last longer. Nowadays, milk is converted to Kindirmo (local yoghurt
in Hausa), cheese (wara in Hausa), and Nono (skimmed milk in Hausa). Kindirmo is a thick.
semi-solid, cheese like fluid. It is obtained when a fresh whole milk is partly evaporated and
allowed to cool. Unlike the industrially-prepared yoghurt, flavours, sweeteners and bacteria
are not added. Kindirmo can be taken with “fura”, a fermented cereal food. Sugar may be
added during consumption. The consumption of Kindirmo is very popular among the people
of Northern Nigeria. Kindirmo stored at a chilling temperature not higher than 5°C has a
longer shelf life but if not properly refrigerated, it is prone to spoilage by microorganisms.
This study was carried out to evaluate the chemical and bacteria qualities of Kindirmo put on
sle in Niger State,

MATERIALS AND METHODS i aania
The research was conducted in the three senatorial zones of Niger state namely zones

A (Bida area), B (Minna area) and C (Kontagora area), representing treatments T, 1z and T;

: ere celecte 2 Zone as sie {01
Petween June and September 2008. Four locations (towns) were s¢ lected per zo1 Y

[:;;m sample collection (to get different from the field). A mult

istage random sampling

; : ok bon s Sach 7one was divided int
"Que was used. Niger state was divided into three zones. Each zone wa
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four tow B
JUr 1owns. Eae
- s I;:OL?;:;TL“ ?ncnr:liitiuluf_: ten samples, giw‘r\g a total of 40 samples per ZOne ang
collection. K:’J:c!r';-,;,-,;; “._I ‘l 1€ _).zunt:s.) Each culllucmjn was m;-ldc once a month, At eq :
ol oES la e o I:rr.. purchased Imn‘_l i‘fulam women hawking 1hc'. product between 1'1l
SENER o ke _]; ‘_U‘ < noon each day. The .COHL‘ICI&L'J Kindirmo samples were immediatel.
Slerile ice and transported to the Microbiology Research Laboratory of the Fed 'r'-'
“deral

Lffjl\'ErSil)' of Technology, Minna, for analysis.
{-\’II.LTI‘O!NZII assessment of Kindiymo samples collected was in accordance with ALPH A (16g%s

;U!deimes. Treatment procedures for bacteria counts, frequency of oceurrence {Jf' b‘ _,}'\"?"
isolates and characterization and identification of bacteria were carried out usine \,j"j‘

plate counts, Biochemical tests which included Gram Stain Reaction. Indole [ej ‘dﬁfr_"i

Test, Urease Production Test, Carbohydrate Fermentation Test, Coagulase Test, .’\Ih::ih.--lhgm
TGSI. Catalase and Voges — Proskaver Tests were used for characterization of b;r;-c-d
fsqfates. Isolates were identified by comparing their characteristics with those of know nh ;m
using the scheme of Cowan (1974) and Cruichshank et. al. (1975). Proximate analysis vy,
carried out in accordance with AOAC (1990). % =

RESULTS AND DISCUSSION

The proximate composition of analyzed Kindirmo samples is presented in Table |
'I_‘h-ere was a significant difference (p<0.05) in parameters tested (crude protein, total solidsl
lipid, pH and moisture), showing that the biochemical characteristics of Kindirmo vary. Thé
product is slightly acidic (4.5) due to lactic acid development in the medium. ;
The result of bacteria and coliform count is presented in Table 2. Generally, viable plate
count was high in all the treatments (zones) revealing that all the sampled Kindirmo were
contaminated with several species of bacteria. The data for coliform was low especially in

treatments | and 3 (zone A and C).
The result of frequency of occurrence of bacteria isolates in sampled Kindirmo is presented in

Table 3. The result revealed that Streptococcus sp had the highest number of isolates
38(31.7%) followed by Lactobacillus sp. 35(29.2%). Staphylococcus aureus had 25(20.8%),
Bacillus sp. 7(5.8%) and Staphylococcus epidermidis 4(3.3%); Micrococcus sp.,
Pseudomonas aeruginosa and Escherichia coli each had 3(2.5%) and Klebsiella sp 2(1.7%).
This result is in agreement with Frazier and Westhof (1992), who stated that Streprococcus
sp., Lactobacillus sp. and Staphylococcus sp. grew well in milk and hence endanger its
keeping quality. Streptococcus and Lactobacillus were predominant contaminants in the
samples of Kindirmo analysed. This was expected because according to Trema and Musa
(1998), these were the organisms involved in the fermentation of milk for Kindirmo
production. The organisms also give Kindirmo its usual flavour and aroma.

The presence of Pseudomonas sp is undesirable because it produces pigments that cause
coloration in Kindirmo (Salle, 1967). The presence of Escherichia coli was also observed in
the samples of Kindirmo. Its presence could be as a result of the raw milk used in the
production of Kindirmo which must have been contaminated with faecal matter because
Escherichia coli are abundantly found in the toilet (Prescott et. al., 1993; Talaro and Talaro,
1998).The presence of Bacillus sp may be to due improper heating, packaging and handling
of the product. Bacilli sp. is agent of food poisoning (Antai, 1985).

Staphylococcus aureus and Escherichia coli seen in Kindirmo samples are pathogenic
Staphylococcus aureus is associated with mastitis, which is a deadly disease of dairy animals.
Dageish (1995) stressed that in every four cows, there is about one suffering from mastitis.
As stipulated by the Standard Organisation of Nigeria (SON) under the Nigeria Industrial
Standard of 1984, raw milk containing up to a minimum of 500,000 colonies of microbes are
unfit for human consumption. Also the presence of Escherichia coli is an indication of poor
level of hygiene of milkers, utensils, water and the milking environment. This assertion is I
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agree-mem with Najib (2
include soil, manure, uég:ﬁ?) W
ary

ho Dbs\?.rved

equi that t
rable 1: Proximat i o hum};c source of E. coli found i :
- ¢ composition of tested i nd in raw milk
ed Kindirm
o

_"__,_,__-—-*-"'__
samples
parameters T Treatments
; T
2 3 .
Crude Protein 3 lgto 5 3 SEM Significance
. z 4,140 24"
Total solids 8.90+1.08¢ 7.61£0,40" 05783 b
% 15.082023"  11.282020"
Llp'ld 1.63+0 25\’ . n.8220 *
y 2.75+0.050" 1.50£0.58°
PH Gt oY 50£0.58 02083 .
: 52249 42" 4.77£2.65° 6245
Moisture ' ' y
912540 87 §8.63£2.69  91.13%13 SEiR -
NFE §20412° '
20412 8565:0‘26& 13.58 £3 5 0 4507 £
' *Means in the same row bearing diff : ‘
g different superscripts are significantly different (P=<0.05).
Table 2: Bacterial count of e
e of sampled Kindirmo put on sale in Niger State (cfu/ml)
Count of {otal viable bacteria (cfu/ml) Coli
o it e oliform Count
ONT
MON HS T Ta Ta T, T T
JUNE 1ax10” 12310 9.6%10° ND ND ND
JULY 0.4%10° 2x10° 371107 ND 13%10° ND
AUGUST 2.5%10° 44x10°  23%10° 13x10° 12x10° ND
SEPT. 22710’ 5 ox10°  93X10° {aag . SOHE ND

#*ND - Not Detected.

Table 3: Frequency of occurrence of bacteria in sampled Kindirmo put % sale in Niger State
: ._-_________—-"-'-_-_-_—H_
TOTAL

Ti >

Bacleria

- .’T}
12(10) 12(10) 38(31
Bienprorsi 110 Lﬂﬂ 11(( 10) 11092 35(29.2)
Lacfobacmus sp "U,g Sté o 8(6.7) 25(20.8)
Staphylococe!ts aureus 9(72')_] 2(17) 201.7) 7(5.8)

' 3.2 gt 4(33)
Bacillus sp 3 108) (17 —
Staphylococets epidermidis "1'{{%9‘3}] 0(0) 2(1.7) 3(2-3‘3‘

: ‘ o 3(2.5
Micrococetts 5P - 2(1.7) 1(0.8) 3 =
Pseudomonas aeruginosu 01((?}}31 5(1.7) 0(?}) 1({13‘;‘

, . . ' 4 0 ‘] i .
Escherichia coli 10.8) 1(0.8) ; *\3'31 " 1700100)
Klebsiella sp 40(33.3) 382 %

42(35) dashes. o Hi0
TOTAL i R i - jsolates

i . of bacterid
centagt qccurrente of bactel™
il []Cl g

_v_‘____.-—'*_'-—ﬂ.--
*Number 10 parenthests
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CONCLUSION AND RECO:\'IMLI\DATIUN i
;0 put on sale in Niger state 1S highly contaminageq

hese include Strepfococci sp and Lactobacilfys <
The pathogenic ©
respectively. Poor level

This Study has shown that Kindirn

though, the beneficial bacteria are more: !
with 31.7% and 29.2% occurrence respectively.

nes are \.':_.'__-’?.i':‘l loCOCE
b

nygiene 1=

= & ol
and Escherichia coli with 20.8% and 2.5%% D-Ccurreﬂ»dﬂ this implies that the local yogh :
indicated by the presence of these organisms € Te o o infection to humans thy
(Kindirmo) put on sale in Niger state can be a source Of QISc=s oducers are F“-'- W
all Kindirmo sellers and producers are Fulanis whq
Is used. Besides

consume this product. After all, almost \ < oo aseing

are largely illiterates, and are not so mindful of the type © wa .dt_ Tn.‘eq ;!mo d. E |

the product is mostly transported to town daily b}.-. trekking mng ista LI : T\M, ::JL path

Hence, regular enlightenment and education by ngc_r State Go\ err_‘sme.r:.via rect ,1 u P

its populace. This should be on the need to handle milk and .f\mn’:um_) ith absolute hygiene
hould also be established.

Storage facilities and processing points s
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