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1 ABSTRACT
Traditional Wagashi (Peulh cheese) production technology occupies an important place in the
artisanal processing of fresh milk in African countries. It faces many quality problems of cheese
products due to infectious mastitis. It is in this context that an exploratory study was conducted
in the communes of Parakou, Nikki, Tchaourou, Gogonou and Malanvile in Benin, in order to
determine in cattle the influence of somatic cells on the yield, the clotting time and the
organoleptic quality of Wagashi. The Californian Mastitis Test (CMT) used on 212 bovine milk
samples showed positive for mastitis. The threshold for CMT is 300 × 103 cells/ml, with the
distribution of samples by proportion (%) somatic cell (CS) as follows: 900 × 103 CS/ml at 2700
× 103 cells/ml (61%), 8100 × 103 CS/ml (11%), 300 × 103 cs (26%), 100 × 103 CS/ml (2%). The
time of coagulation and cheese yield varied significantly (p < 0.001): For the CCS + line, it is 30
minutes with a yield cheese 1.72 kg/100L versus 20 minutes for the CCS line-and a yield cheese
1.93 kg/100L. The triangular test used for degustation of cheeses showed a significant
difference (P value = 0.01%) between Issu CCS + and CCS-cheeses. 58.53% indicate a bitter
taste and a friable mechanical aspect for the CCS + cheese compared to 41.46% a sweet taste
and a mechanical aspect of firmness for sac-derived cheese.

2 INTRODUCTION
The somatic cells of milk are mainly leukocytes,
which include macrophages, lymphocytes and
neutrophils (Harmon and Reneau, 1993) which
have the role of digesting microorganisms
invading the mammary gland. Among the
methods for assessing the overall health status of
the Udder, Somatic cell count (CCS) is a

reference (Sadak et al., 2016). They are considered
as indicators of the resistance and susceptibility
of cows to mammary inflammations and are used
as a monitor of the level of the sub-clinical state
of udder inflammation of herds or Individual
cows (Bala et al., 1999; Chaiyotwittayakun et al.,
2008; Sharma et al., 2011). Sharma et al. (2007)
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and Seegers et al. (2003) and Caillat et al. (2012)
reported that a selection on somatic cell
concentration with a level greater than
305000/ml modifies the suitability of milks for
coagulation, the organoleptic properties of
cheeses, and affects cheese yield. Le Roux and
Laurent (1999) reported that the degradation of
the health status of Udder, the main factor in the
endogenous proteolysis of milk, induces a change
in the biochemical and technological composition
of milk that can cause loss of Yield and taste
defects. Thus, among the factors affecting milk
production and its quality, mastitis occupies a
good place and presents three forms (Bonnefont
et al., 2011): Clinical form (easy to detect); The
Sub-clinical form (difficult to detect) and the
chronic form. In addition, Mastitis has an
evolutionary character and due to the severity of
infection and the number of sick animals in the
herd, its incidence is not noticeable in the
breeding and is characterized by physical,
chemical and bacteriological changes in milk plus,

pathological changes in the glandular tissues of
the udders (Sharma et al., 2007; Dragana et al.,
2012). In dairy cattle, mastitis is ranked at the
forefront of diseases in terms of their economic
consequences (Davies et al., 2009), in relation to
the decrease in milk production, the devaluation
of the selling price, and the costs of High
treatment. In Benin, cow milk contributes more
than 50% to the annual incomes of PEULH
households (Ogodja, 1991). It is unanimously
regarded as a very perishable commodity, but of
great economic value, as food, and of nutritional
importance. Also, among the products derived
from the processing of cow milk in Benin (curd,
butter, Wagashi), the Wagashi remains the most
widespread and the most consumed in both rural
and urban settings. It is also the best form of milk
conservation (Dossou et al., 2006). Therefore, the
objective of this study is to evalute the influence
of somatic cells on the yield, clotting time and
organoleptic quality of Wagashi.

3 MATERIALS AND METHODS
The studies focused on 212 samples of fresh milk
previously diagnosed positive for the Californian
Mastitis (CMT) test. The samples come from the
Borgou and Alibori departments (Figure 1, table
1): including 51 samples (Parakou), 48
(Malanville), 45 (Nikki), 42 (Tchaourou) and 26
(Gogounou).
3.1 Diagnosis of Mastitis: The Californian
Mastitis test (CMT): For the diagnosis of
mastitis, the Californian Mastitis (CMT) test (Lot
10 LEUST35 manufactured by COOPHAVET)
was used to digitize somatic cells, to specify the
status of cell lines (CCS + or CCS-) and the level
of inflammation of the gland Breast (M’Sadak et
al., 2016). This test is based on the use of a
surfactant detergent that is the solution of 10%
Teepol and a coloured indicator (purple of
Bromocresol ®) on the milk. This active
surfactant works by causing the cells present in
the milk to lysis. The destruction of cell walls
releases the cellular DNA that forms an
imprisoning network of fatty and other particles.

The effect of this reaction is to increase the
viscosity of the milk, or even to induce a
flocculate whose importance and consistency
depend on the cell content of the milk sample.
The colourful indicator accelerates the turn of the
green colour that evolves towards the purple. The
test is easy but cleanliness is necessary. In
practice, at the beginning of the milking process,
after elimination of the first draft, a little milk
from each quarter is taken from each of the four
identified cups of the tray. Then the tray is
inclined to remove excess milk to the line that
indicates the amount of milk necessary for the
reaction (about 2 ml). After adding 2 ml of
leukocytest reagent to each cup, a circular motion
is printed on the tray for a few seconds to mix
the milk with the reagent. Finally, the presence
and appearance of the flocculate, an indicator of
mastitis, whose reading and interpretation of
CMT is made in reference to the Table1, is also
transparent.
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Figure 1: Area of study of infectious mastitis in Benin
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Table1: Reference for the reading of CMT results and distribution of infections by localities and nature of infections
Reference for the reading of CMT results Distribution of infections by localities Distribution

according to
Values/Crosses

Value/Cross Aspect Infection Relationship
to average
cell count

Tchaourou Parakou Nikki Malanville Gogounou Total % by
location

0 (0) Natural
consistency,
Grey

Absent (x 1000/ml) 1 3 1 0 0 5 2.36

1 (+/-) Light gel
disappearing
after agitation.
Purplish grey
colour

Risk of
infection by
minor
pathogen

300 14 8 14 10 9 46 21.70

2 (+) Slight persistent
gel. Lumpy
filaments.
Colour Grey
Violet

subclinical
mastitis

900 26 12 15 21 10 94 44.34

3 (+ +) Immediate
thickening.
Viscous cluster
at the bottom
of the cup

subclinical
mastitis

2700 1 16 11 12 6 46 21.70

4 (+ + +) Thick Gel, egg
white
consistency.
Dark purple
Colour

subclinical
mastitis at
the limit of
clinical
expression

8100 0 12 4 5 1 22 10.38

Total 42 51 45 48 26 212 100
% by
location

19.81 24.05 21.22 22.64 12.26 100
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3.2 Manufacture of Wagashi: Five (05)
liters of fresh milk from cell line (CCS +) and
(CCS-), obtained immediately after milking, were
used in the manufacture of a single wagashi. Ten
(10) tests were performed by lineage. The milk is
filtered to remove the impurities. A first slice
(3.75 liters) is put on low heat in a large pot. The
second slice (1.25 liters) is mixed with the
grinding of the leaf and stem of Calotropis procera
(a plant coagulant) and then filtered. The filtrate
thus obtained is added to the first slice on the low
fire until the curd forms and goes back to the
surface. With the help of a ladle, the curd is then
transferred into braided plastic sieves. The
cheeses are then coloured with sorghum
panicules that are dipped in the water of a pot
that is already on the fire. The cheeses are
plunged in turn in the water for about ten
minutes and come out colourful. They are then
drained again and dried at room temperature. The
weight of each cheese was recorded using an
electronic weighing scale (METTLER PJ600 ®).
The yield of cheese (r) [r = (weight of Wagashi
(kg) x 100)/(5 liters)] was calculated and the
coagulation time for each wagashi from cell lines
(CC +) and (CCS-). The duration of coagulation
(minute) is the time that elapses between cooking
and the formation of the stalled.

3.3 Tasting of Wagashi: The tasting of
Wagashi made from the two types of cell lines
(CCS +) and (CCS-) was conducted in a
population who of 41 people actually consume
wagashi. The triangular tests according to a
scoring grid drawn from the procedure by Waitt
et al.(1991) was used to assess the organoleptic
quality of wagashi, i.e. taste and mechanical
appearance. The tastes of cheeses or the tasting
description is defined by sweet, sour, salty and
bitter while the mechanical aspect or texture by
elasticity, firmness, friability and adhesion of
cheeses.
3.4 Statistical analysis: The weight of the
cheeses, the yield and the coagulation time of the
milk, were calculated with their standard
deviation. The ANOVA procedure was used to
estimate the 5% threshold, the effect of milk
quality (CCS-and CCS +) on yield and
coagulation time. For the effect of milk quality
(CCS-and CCS +), the binomial test has a tail
with a probability of correct judgments equal to
or greater than X with n tests (p = 1/3) as
described by Waitt et al.(1991), has been used for
the assessment of the organoleptic qualities of
cheeses (taste or tasting description and
mechanical appearance or texture). This
difference is significant at the 1% threshold.

4 RESULTS AND DISCUSSION
The values of the average cell counts are
presented in the Table1. It is inferred that the
milk of the sac + cows used for wagashi
manufacture is an average of 2.7 million CS/ml
with a ph of 6.5 versus 300,000 CS/ml with a ph
of 6 for the CCS-lineage. More than half of the
lines are between 900 × 103 CS/ml at 2700 ×
103 CS/ml, 11% of the somatic cells are 8100 ×
103 cs/ml, 26% of 300 × 103 cells and 2% of
100 × 103 cells/ml. As shown in table 1, sub-
clinical mastitis accounted for 66% of infections
and this rate would be higher than that reported
in France of 47% and 53% respectively by Fabre
et al. (1997) and Faye et al. (1994). In California, it
varies between 22 and 34% Fox et al. (1995),
Denmark between 37 and 55% (Aaerstrup and
Jensen in 1997), Quebec 17 and 33% between 42

and 74% (Nickerson et al., 1995). This high rate
in the farms from which the milk samples
originated in northern Benin could be explained
by the mechanical technique of milking, as
illustrated by the work of Luís et al.(2001)
suggesting that if the number of somatic cells
exceeds 500,000 cells/ml, the milking procedure
should be implicated, including the lack of
hygienic conditions (no use of dry towels,
disinfectants for Cleaning of teats before milking)
as recognized by Rasmussen (2000) and Ryszard
Skrzypek (2006) who report that cleaning with a
dry towel or towel soaked with a disinfectant are
the best methods to reduce The CCS in the milk.
4.1 Effect of milk quality on the weight of
cheese, cheese yield and milk coagulation
time: Table 2 shows that the loss of milk yield
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varies considerably according to the SCC level,
and highlights the significant variation (p <
0.001) in weight, cheese yield, and coagulation
time as a function of milk quality. For this
purpose, the weight, the cheese yield and the time
of coagulation are + 11, respectively; + 2.17 and
+ 9.60 in favour of CCS milk-in relation to CCS
+ milk (table 2). The same observation is made
by Philipsson et al. (1995) which considers that a
cow in clinical mastitis with a rate of 200 000

CCS/ml would generate an individual milk yield
loss of 1.29 kg/day for first lactating cows versus
2.04 kg/day for older cows (Koldeweij et al.,
1999). Juozaitiene et al. (2005), indicate a negative
correlation (R =-0.35, P < 0.01) between a CCS
level greater than 200000/ml and milk yield and
that the increase in CCS from 100 000/ml to 800
000/ml would increase the number of
inseminations per design in the first three
Lactations.

Table 2: Variation of weight of wagashi, the yield and clotting time according to milk quality
Parameters Quality of milk p-Value

CCS- CCS+
Weight 0,96± 0,001 0,85± 0,001 <0,001
Yield 19,36±0,14 17,19±0,02 <0,001
clotting time 20,10±1,19 29,70±1,33 <0,001

4.2 Organoleptic Quality of cheeses: The
tasting tests show that 58.53% reported the bitter
taste and a friable mechanical aspect for the
cheese from CCS + and 41.46% a sweet taste and
a mechanical aspect of firmness for the cheese
from CCS-. This difference is significant with a
P-value of 0.01%. These results confirm the work
of Sharma et al.(2007), Seegers et al. (2003) and
Caillat et al.(2012), which indicated that a
selection on the concentration of somatic cells
with a level greater than 305000/ml altered the
organoleptic properties of the cheeses. Roux and
Laurent (1999) reported that the degradation of
the state of Health of the udder induced a change
in the biochemical and technological composition
of milk, which could cause cheese taste defects.

The observed difference in the taste of cheeses
could be due on the one hand to the feeding of
dairy cows shortly before milking or during
milking (Kuzdzal-Savoie and Suraj, 1960) and on
the other hand to the lactation rank of dairy
cows.  Lucey et al.(1992) observed that in areas
where milk production is very seasonal, cheeses
produced when animals are at the end of lactation
are frequently described as wetter, with protein
degradation and have a Less firm and less elastic
texture with pronounced taste defects. In their
study, the effects attributed to the lactation stage
were confused with those of the season, diet or
cell count of milks often higher at the end of
lactation.

5 CONCLUSION
This study is carried out in some cattle farms in
the departments of Borgou and Alibori and
whose objective is to show the effect of somatic
cells (CCS) on the yield, coagulation time and
organoleptic quality of Wagashi. In fact, somatic
cells have the role of digesting microorganisms
that invade the mammary gland. As a result, their
presence in milk informs the state of the udder
and is considered as indicators of the resistance
and susceptibility of cows to breast inflammation.
Given CCS rates in the 212 milk samples

analyzed, the results showed that sub-clinical
mastitis accounted for 66% of infections. It is
also noted that more than half of the lines are
between 900 × 103 CS/ml at 2700 × 103 CS/ml,
11% of somatic cells are 8100 × 103 cs/ml, 26%
of 300 × 103 cells and 2% of 100 × 103 cells/ml.
The study also highlighted the loss of the weight
of the cheese, the cheese yield and the
lengthening of the coagulation time of the milk to
CCS + than CCS-. The organoleptic quality of
the resulting cheese is also affected showing a
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bitter taste, a friable mechanical aspect for CCS +
cheese, a sweet taste and a mechanical aspect of

firmness for CCS-.
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