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ABSTRACT

The effects of fermentation at temperatures
of 15°C, 25°C, 30°C and 37°C on the physico-
chemical and semsory qualities of 'nono’, a
fermented milk products were determined.
Of the four temperatures used, milk
fermented at 25°C and 30°C produced the
most suitable amd acceptable 'nono’. While
diacetyl, a flavoar enchancer was 1.0pg/ml
and 3.2 pg/ml in 'nono' fermented at 25°C
and 30°C respectively, it was zero pg/ml at
15°C and 6.3 pg/mi at 37°C temperatures of
fermentation. The pH readings at 24 hours
of milk fermemted at 25°C and 30°C
temperatures of fermentation were 4.9 and
4.8 respectively, while at 15°C and 37°C
temperatures of fermentation , pH, readings
were S.1 and 4.3 respectively. The taste
panellists assessment of 'nono’ favoured 25°C
and 30°C temperature of fermentation more
than 15°C and 37°C.

KEYWORDS: Physico-chemical qualities,
“nono”, milk, temperature.

INTRODUCTION

Milk is an important product in the
pastoral and agro-pastoral system of northern
Nigeria as well as the small-holder Peri-urban
systems of humid southern Nigeria. In these
systems, milk is consumed e¢ither fresh or
processed into sour products which are sold in
nearly all markets. Fermentation is a natural
process of food preservation. Fermenting milk
reduces its pH which limits the growth of
putrefactive and lipolytic bacteria. Nono is one
of the fermented (sour) milk food products in
Nigeria. The production and consumption of

V\Department of Biological Sciences, University of Agricullture,
Abeokuta. Department of Biological Sciences, University of
" Agriculture, Abeokuta.

Nigerian Journal of Animal Production 23(2) 1996:189-192

'nono’ is widespread in the subhumid and semi-
arid arecas of Nigeria particularly with the
Fulanis. Jansen (1992) found that 58% of the
total sampled population around Kaduna town
consumed sour milk ('Nono") at least once a
week and showed that 'nono’ had an over-riding
importance in the pattern of dairy product
consumption in and around Kaduna which he
considered representative of northern Nigeria.

Earlier works have studied the local
production, quality and characteristics of 'nono'
(Eka and Ohaba, 1977, Akinyanju, 1989,
Bankole and Okagbue, 1992; Okagbue and
Barkole, 1992). The processing temperature of
locally produced nono depends on the
environmental temperature at time of
processing. During the harmattan period,
covered calabash containing the milk for nono
production are kept in corners of rooms to get
the warmth needed for fermentation. Given the
increasing importance of this product in the diet
of many Nigerians, the need to look into the
aspects of controlled fermentation with a view te
developing technologies appropriate to small-
holder producers becomes very topical and
relevant. This paper therefore reports on the
effects of different fermentation temperatures on
the quality and acceptability of 'nono'.

MATERIALS AND METHODS

Samples of milk were obtained from Hanwa,
Bomo and Biye Villages around Zaria in
Kaduna State of Nigeria. The chemical
composition of the milk was determined
following the A.O.A.C. (1984) procedure. The
milk was then fermented at different
temperatures of 15°C, 25°C, 30°C and 37°C.
The effects of these temperatures on pH,
titratable acidity, diacetyl content as well as the
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acceptability of the products were determined
using procedure described by Bankole and
Okagbue (1992). :

The physical (colour, odour, texture and
viscosity) and sensory (taste) qualities and
overall acceptability of the 'nono’ fermented at
these different temperatures were assessed by a
taste panel of 10 using a structured
guestionnaire. The panelists were instructed to
rinse their mouths properly after tasting each
sample. Qualities assessed by them included
colour, odour; taste, viscosity;thickness;
Texture/ smoothness; and overall
quality/acceptability. These were quantified as
acceptable or unacceptable. The assessment of
the panelists were subjected to the ANOVA
iest. This is to show the variability among the
fermentation temperatures, in an attempt to
indicate the temperature(sy that contribute(s)
¢avourably to the fermentation of 'nono’.

RESULTS AND DISCUSSION
For the milk used in this study, though bulk-
sampled from different cows which were in
various stages of lactation, the average
chemical contents fell within the range
reported for the Bunaji cattle. The milk was
neither pasteurised nor exposed to any form of

heat or light. This, was believed, would protect '

the heat-labile nutrients and the water soluble
vitamins in the milk (Rolls and Porter, 1973).
Figures 1-3 show the effect of different
temperatures of fermentation on the physical
and chemical contents of ‘nono’ at Ohr to 24hrs
of fermentation. The pH pattern (Fig. 1) at
37°C dropped sharply from pH 6.7 to 4.7 at 6
hours of fermentation and dropped gently to
‘42 at 24 hours of fermentation. The pH
patterns at 25°C and 30°C were similar,

dropping slightly to 6.3 at 6 hours of

fermentation, Fermentation at 37°C produced
apHof 4.7 at 6 hours of fermentation; the pH
which -was produwced at 12 hours of
fermentation at 25°C.and 30°C but not
achieved at all at 15°C asthe pH at 24 hours of
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fermentation was 5.1. Titratable  Acidity
(TTA) at 25°C and 30°C fermentation
temperatures were also similar and highest
among the four temperatures tested (Figure 2).
It was probable that the lactic acid content at
37°C was easily converted to other end products,
the temperature of 37°C favouring higher
enzymatic reaction. These other end products
probably tinted the taste of '‘nono’ produced at
37°C.

The diacetyl content increased with increases
in temperature and time o7 fermentation. At 24
hours of fermentation, diacety! contents at 25°C
and 30°C were 0.8ug/ml and 3.4 ug/ml
respectively while at 37°C, it was 6.5ug/ml
{Figure 3). Diacetyl is known to give flavour in
» fermented product (Jay, 1978) and might have
been responsible for the acceptability pattern of
nono processed at different iemperatures. The
diacetyl content in 24 hours of fermentation at
37°C was very high compared to those at 25°C
and 30°C.

The ANOVA test showed iemperatures of
35°C and 30°C as the best levels of temperatures
for the fermentation of 'nono' on the basis of the
parameters of assessment by the paneilists
{Table 1).

Incidentally, these temperatures happened to be
the range of temperatures at which ‘nono' is

traditionally
TABLE 1: THE PERCENTAGE ACCEPTABILITY
SCORE OF PANELLISTS' ASSESSMENT
OF "NONO’ PROCESSED AT FOUR DIFFERENT
TEMPERATURES.
. Assessment Scores
Quality Attributes FermentationTemps. CC)
30 37

15 25

Colour 90 10 10 14
Odour 4 90 90 6
Taste 2 80 80 30
Viscosity 6 94 90 24
Texture 0 9 88 20
Overall acceptability 0 90 90 20
Total 102 454° 48 114
Mean 170 75.7° 4.7 19.0°

ab, = Moans in different columns with difjerent
superscripts are significantly different P <005
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produced and ai which lactic streptococci, known
to be responsible for "nono' production from milk
(Okagbue and Bankole, 1992), best produce acid
(Golding et al,. 1943). It can be concluded that a
temperature range of 25°C to 30°C is the most
suitable for the production of good quality and
acceptable 'nono’. '
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