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ABSTRACT
The physicochemical, microbial and sensory properties of beet roots and carrots coloured whey wine were investigated

in the present study. Four whey wine samples A, B, C and D were prepared by addition of 0%; 10% (V/V) of beet roots
juice; 5% (V/V) of carrots juice and 5% (V/V) of beet roots juice and 10% (V/V) of carrots juice, respectively. During
primary fermentation (07 days), sugar content, alcohol content, pH and titratable acidity were measured daily. After 21
days maturation, the wine samples were subjected to physicochemical analysis (pH; titratable acidity; dry matter, sugar,
alcohol and ash contents), microbial analysis (total bacteria, total coliforms, E. coli and yeasts and moulds counts) and
sensory evaluation (colour, clarity, Aroma, taste, alcohol burn, after taste and overall acceptability). From the results,
parameters studied were not affected by colouring during primary fermentation of whey wine. Colouring did not affect
(p>0.05) pH; titratable acidity; dry matter, sugar and alcohol contents of whey wine. Carrots juice decreased the ash con-
tent. The yeasts and moulds count reduced (p<0.05) with beet roots juice alone or in association to carrots juice. There
was no significant (p>0.05) effect of colouring on colour, clarity, smell/aroma, taste and alcohol burn of whey wine. At
10%, carrots juice increased (p<0.05) after taste appreciation and overall acceptability; had high (p<0.05) after taste and
similar (p>0.05) appreciation concerning clarity, alcohol burn and overall acceptability compared to commercial red
wine. Hence, whey wine coloured with carrots juice at 10% (V/V) could be recommended.
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RESEARCH HIGHLIGHTS
¢ Valorisation of waste products from dairy processing

¢ Development of new food product and contribution in wine diversification

¢ Reduction of environmental pollution
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1. INTRODUCTION

Whey is the by-product from cheese or casein pro-
duction and represents the watery portion obtained
after milk coagulation or curd forming. It can be de-
fined as the yellowish-greenish liquid that remains
after casein coagulation by enzymes or acids (Tratnik
and Bozani¢, 2012). It is mostly constituted of milk
water soluble components (mineral, vitamins, lactose
and protein) with lactose being the main constituent.
In fact, whey is a nutritionally valuable coproduct
with numerous potentially beneficial effects on hu-
man health and may be considered as functional food
for various groups of consumers, targeting in the first
line athletes, but also children or elderly individuals
(Barukcié, 2018).

Whey is an excellent source of functional proteins
and peptides, vitamins, minerals and lactose, a sugar
with low glycemic index (Barukci¢, 2018). The most
abundant minerals in whey are sodium, potassium
and calcium which are present in form of salts such as
chlorides, phosphates, citrates and sulphates
(Baruk¢i¢, 2013). It contains almost all the B-
complex vitamins (water soluble vitamins) of milk.
Whey proteins, although present in small quantity,
possess high protein efficiency ratio (3.6), net protein
utilisation (95) and biological value (104); also, com-
pared to all other protein sources available, they are
next to egg protein in terms of nutritive value
(Chavan et al., 2015). In addition, the biological val-
ue of whey proteins is approximately 15% higher
comparatively to egg proteins which were regarded as
referent considering essential amino acid concentra-
tion (Tratnik and Bozani¢, 2012). Whey proteins is a
source of a-lactalbumin, B-lactoglobulin, bovine se-
rum albumin, caseinomacropeptides, immunoglobu-
lins, lactoferrin, lysozyme and lactoperoxidase which
are often associated with health promoting properties
(Kumar et al., 2008; Chavan et al., 2015), such as
enhancing immunity, positive effect on nervous sys-
tem, hypocholesterolemic and anti-stress activities,
anticancer properties and adhesive effect against
pathogenic properties, as well as antiviral, antimicro-
bial (iron binding properties) and antihypertensive
properties (Chatterton et al., 2006; Darewicz et al.,
2014; Chavan et al., 2015).
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Despite its nutritive value and positive effects on hu-
man health, whey was removed along with sewage,
which posed a threat to the ecosystem due to the or-
ganic compounds it contained (Wesotowska-
Trojanowska and Targonski, 2014). In fact, the main
problem of whey is associated to its strong polluting
power due to its high values of Biochemical Oxygen
Demand (BOD) and Chemical Oxygen Demand
(Chatzipaschali and Stamatis, 2012). Therefore, use
of whey as wastage (waste water) or as fertilizer is
strictly prohibited (Baruk¢i¢, 2018). In addition,
whey is mostly used today as animal feed for pigs,
sheep, dogs and other animal. However, its use can
have a positive impact not only on the consumers’
health but also on the finances of many companies,
by reducing the costs of raw materials, and thus pro-
duction costs (Krolczyk et al., 2016). Thus, in order
to valorise whey, new opportunities have been intro-
duced like the production of dehydrated products
such as whey powder, whey protein concentrates and
isolates. Also, beverages has been developed from
whey including alcoholic beverage such as beer, li-
queurs or wine (Chavan et al., 2016). The use of col-
orants during wine production could represent a strat-
egy to increase the attractiveness of consumers and
accordingly increases its consumption. Use of natural
food colorants such as beet roots and carrot should be
more benefits considering their nutritional and health
benefits.

Carrot (Daucus carota L.) is a vegetable commonly
known to play a great role in improving vision. They
have an important role in nutrition due to their high
dietary value and good storage attributes (Leja ef al.,
2015; Umar et al., 2015). In addition, it is rich in beta
carotene, ascorbic acid, tocopherol and classified as
vitaminized food (Hashimoto and Nagayama, 2004).
Carotenoids and anthocyanins are the major antioxi-
dant pigments found in carrots and are used as food
colorants. The four types of phytochemicals found in
carrots, namely phenolics, carotenoids, polyacety-
lenes, and ascorbic acid aid in the risk reduction of
cancer and cardiovascular diseases due to their anti-
oxidant, anti-inflammatory, plasma lipid modifica-
tion, and anti-tumour properties (Ahmad et al., 2019).
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Beet root (Beta vulgaris L.) is fulfill with the sources
as antioxidants and nutrients, including vitamins A,
B1, B2, B6 and C; calcium, magnesium, sodium, cup-
per, phosphorus, iron, potassium and betalains
(Mathlouthi, 2001, Neha et al., 2018). Betalains are
responsible for the bright red colour in beet roots
(Gokhale and Lele, 2011) and are used as natural col-
orants in food processing. Its ingestion can be consid-
ered as a factor in cancer prevention; in addition, it
acts as antimicrobial, antiviral and, participates for
the prevention and treatment of hypertension and car-
diovascular diseases due to the presence of betalains,
mainly betacyanins and betaxanthins (Neha et al.,
2018).

Hence, the objective of the present study was to in-
vestigate on the physicochemical, microbial and sen-
sory properties of whey wine coloured with beet roots
and carrots.

2. MATERIAL AND METHODS

2.1. Whey collection

Whey was collected hygienically and immediately
from the cheese production after curd separation by
draining using a cheese cloth. The milk coagulation
of curd forming was done by addition of cheese start-
er culture (1%) and rennet solution (0.03%).

2.2. Preparation of beet roots and carrots juice
The carrot and beet root vegetables were purchased
from the Bamenda Food Market in the North-West
Region of Cameroon and brought to the Food Tech-
nology and Post-Harvest Laboratory of the Regional
Centre of IRAD-Bambui, North-West Region of
Cameroon. The root vegetables were washed several
times with tap water (Potable water). Then, they were
peeled or scrapped, rewashed using tap water and
sliced into small sizes using a kitchen sharp knife.
The pieces obtained were blend using a heavy duty
blender for about 10 minutes without water addition.
The pulp (paste) achieved was then squeezed using a
muslin cloth and, the juice extracted was pasteurised
at 75 °C for 10-15 seconds, cooled rapidly at room
temperature and kept in the refrigerator (4-6 °C) for
further uses.
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2.3. Preparation of lemon juice

The lemon juice was obtained by washing, slicing in
two parts and squeezing of the lemon fruit. The juice
was then filtered using a muslin cloth and stored in
the freezer prior to utilisation.

2.4. Preparation of whey wine coloured with beet
roots and carrots

The whey collected was deproteneised by heating at
85 °C for 5 minutes and the clots (coagulated whey
proteins) separated by filtration using a muslin cloth.
The juice (carrots and beet roots juices) previously
prepared was added to the deproteneised whey and
the mixture well homogenised before chaptalization
to 24-25 °Brix using table sugar. Then, 50 ml of lem-
on juice (acidity corrector) and 100 ppm of potassium
metabisulfite were introduced and the mixture well
homogenised and allowed for 24 hours. Yeast was
then inoculated and the inoculated whey allowed for
seven days in a dark room for primary fermentation to
occur. After primary fermentation, the fermented
whey or whey wine was decanted and filtered using a
muslin cloth and then pasteurised at 60-65 °C for 30
min and rapidly cooled at room temperature. It was
then stored away from sunlight (in the dark room) for
21 days at room temperature for maturation (ageing).
The mature wine was decanted, filtered using a mus-
lin cloth, pasteurised at 60-65 °C for 30 minutes,
packaged in sterilised glass bottles in presence of
0.08% (W/V) of potassium metabisulfite and sealed.
Four wine samples were prepared according to the
quantity of root vegetable juice added:

Sample A: 100% of whey, 0% of beet roots juice and
0% of carrots juice

Sample B: 90% of whey, 10% of beet roots juice and
0% of carrots juice

Sample C: 90% of whey, 5% of beet roots juice and
5% of carrots juice

Sample D: 90% of whey, 0% of beet roots juice and
10% of carrots juice

2.5. Physicochemical analysis

The physicochemical analysis of each sample was
done in duplicate. The pH and sugar content (°Brix)
were obtained by using respectively a manual pH me-
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ter (Hand held pH meter) and the refractometer. The
dry matter (DM), Titratable Acidity (TA) and ash
were determined according to the standard Associa-
tion of Official Analytical Chemists methods
(AOAC, 1990). The alcohol content was obtained by
using the Jacobson’s alcohol equation (Jacobson,
2006) as follow:

Alcohol (%) = 0.592 (Si-Sf)
Si = Initial sugar content (°Brix)

content (°Brix).
The pH, sugar content and alcohol content were also

St = Final sugar

evaluated daily during the primary fermentation.

2.6. Microbial analysis

Microbial analysis of wine samples consisted of de-
termination of total bacterial count using nutrient
agar, total coliforms count using MacConkey agar, F.
coli count using EMB agar and yeasts and moulds
using SDA agar. 10 ml of sample were measured and
added to 90 ml of peptone water 0.1% (W/V) firstly
sterilised to obtain diluted sample solution 10. 1 ml
of the obtained solution was transferred to a tube con-
taining 9 ml of peptone water and mixed well to ob-
tain diluted sample solution 10?2 Subsequent serial
dilutions up to diluted sample solution 10° were
made. Culturing was done according to pour plate
method by mixing 1 ml of appropriate dilution with
15-20 ml of the culture media.

2.7. Sensory evaluation

Sensory evaluation was carried out on whey wine
samples in addition of one commercial red wine sam-
ple. It was done using a five-point hedonic scale with
the following as categories: Excellent=5; Very
Good=4; Good=3; Fair=2 and Poor=1. An untrained
panel made of 16 persons was constituted and con-
sisted of researchers, technicians and students on in-
ternship of the centre of IRAD-Bambui.
samples were served chilled (12 to 15°C) and simul-
taneously. The following attributes were assessed:

The wine

colour, clarity, aroma, taste, alcohol burn, and after
taste in addition to overall acceptability.

Njoya et al.

2.8. Data analysis

Data collected were expressed as Mean £ SD and
subjected to analysis of variance (one-way ANOVA)
using the Statgraphics Plus, version 5.0 statistical
package. Means obtained were separated using the
Fischer test (LSD) at 95% confidence level.

3. RESULTS AND DISCUSSION

3.1. Sugar, alcohol, pH and titratable acidity
change during primary fermentation of beet roots
and carrots coloured whey wine

Sugar content

The sugar content decreased during the primary fer-
mentation (figure 1). The fermentation showed a rap-
id sugar content reduction at the beginning up to day
3. After, the decrease observed was gradual and final-
ly, between day 7 and day 8, the sugar content re-
mained steady indicating the end of fermentation.
Maragatham and Panneerselvam (2011), Iyang et al
(2015) and Okemini and Dilim (2017) who worked
respectively on papaya wine, Cola agentea wine and
tiger nuts wine also obtained a decreasing of total
sugars during fermentation, which should be as result
of utilisation of sugars in alcohol production. The
result observed is also in accordance with that of
Sharma et al. (2018) who observed similar trend with
total soluble solids (TSS) mainly made of sugar dur-
ing production of pumpkin based wine due to greater
availability of sugar and less ethanol in the medium.
Nevertheless, as the alcohol content increases, the
content of TSS decreases (Maragatham and
Paneerselvam, 2008) and implicitly that of sugars.

[
W

Sugar ("Brix)
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Figure 1: sugar (°Brix) change during primary fer-
mentation of beet roots and carrots coloured wine
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Alcohol content

The alcohol of the coloured whey wine increased rap-
idly at the beginning of the fermentation up to day 3
(figure 2) and could be due to the high rate of fermen-
tation (alcohol production) which is affected by the
initial sugar concentration (Sharma et al., 2018). Lat-
er, the increase observed was slow and between days
7 and 8, the alcohol content did not change showing
that fermentation was stopped. This result is in line
with that of Okemini and Dilim (2017) who observed
similar trend during tiger nut wine production. Also,
the studies from Maragatham and Panneerselvam
(2011) revealed an increasing trend of alcohol content
in papaya wine during fermentation. The low increase
of alcohol content with increase in time should be
explained by the fact that, as the alcohol content in-
creased, it exerted and inhibitory effect on fermenta-
tion process (Joshi et al., 2011; Joshi et al., 2017).
This should be also associated with the low sugar
content of the medium.

[=]

Alcohal (%)
woB oo

1 2 3 4 5 G 7 B

Days

Figure 2: Alcohol (%) change during primary fer-
mentation of beet roots and carrots coloured wine

PH

During the primary fermentation, there was a rapid
decrease of pH values of all the wine samples within
02 days and the decrease was low up to day 4 (figure
3). From day 4, the increasing was observed till the
end of fermentation (day 7). In general, the pH
dropped during primary fermentation and could be
attributed to increase in the production of organic ac-
ids as the fermentation progressed (Ogu and Mgbebu,
2011; Maragatham and Panneerselvam, 2011). This
results is similar with that of Maragatham and Pan-
neerselvam (2011) on papaya wine. However, Okemi-

Njoya et al.

ni and Dilim (2017) and Okeke et al. (2015) observed
rather a complete reduction trend during primary fer-
mentation respectively with tiger nuts wine and
mixed fruit wines using yeast isolated from palm
wine. In general, the pH depends on the composition
of the medium which for wine, is in relation with the
metabolic activity of the yeasts. The decrease in the
acidity during fermentation could be due to its utilisa-
tion by the yeast for production of carbon dioxide and
water (Maragatham and Panneerselvam, 2011). Also,
the yeast activity is in relation with the environment
such as sugar composition and concentration of acetic
acid (Fleet, 2003; Chilaka et al., 2010; Duarte et al.,
2010).

m

pH

6 = W s o

woow oW
n lu

1 2 3 4 5 G 7 B

Days

Figure 3: pH change during primary fermentation of
beet roots and carrots coloured wine

Titratable acidity

An increasing of titratable acidity was observed with
all the wine samples during primary fermentation
(figure 4). However, the titratable acidity (% citric
acid) increased at the beginning of the primary fer-
mentation and remained almost at the same level to-
wards the end. Okemini and Dilim (2017) rather ob-
tained a full increasing trend during primary fermen-
tation (06 days) of tiger nuts wine. The increase in
titrable acidity during primary fermentation should
probably be as a result of increase in the production
of organic acids. Maragatham and Panneerselvam
(2011) revealed an increase of titratable acidity dur-
ing primary fermentation which decreased slightly
towards ageing. They also observed a gradual de-
crease in the acidity during fermentation storage. The
reduction of titratable acidity observed during fer-
mentation was ascribed to the utilisation of organic
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acids by the yeast for production of carbon dioxide
and water. This could justify the light increase of ti-
tratable acidity obtained during primary fermentation.

 lactv acid)

TA (%

Days

Figure 4: Titratable acidity (% citric acid) change
during primary fermentation of beet roots and carrots
coloured wine

Njoya et al.

3.2. Physicochemical parameters of beet roots and
carrots coloured whey wine

PH

The pH values of wine samples varied between
4.2340.12 and 4.3£0.17 (table 1). Also, all wine sam-
ples presented similar (p>0.05) pH values. This pH val-
ues are close to those obtained by okeke et al (2015) for
the production of mixed fruit wines. However, they
seem to be lower compared to values obtained by
Okemini and Dilim (2017), Satav and Archana (2017)
and Sharma et al. (2018). According to Okemini and
Dilim (2017), the high acidity observed during their
studies is more of volatile acidity than the residual acid-
ity which is a good phenomenon. The low acidity (high
pH) observed should be as result of decline of volatile
acids throughout different pasteurisation stages which
occurred during production. In fact, Ogodo et al (2015)
suggested that volatile acids can easily be removed
from the body system of wine through perspiration.

Table 1: Physicochemical properties of beet roots and carrots coloured whey wine

Samples
Parameters A B C D
pH 4.27+0.23° 4.23+0.12° 4.26+0.06° 43+0.17°
Titratable acidity (% citric acid) 0.83+0.03° 0.90+0.03° 0.88+0.05° 0.93+0.03°
Dry matter (%) 6.19+0.01%° 6.62+0.02° 6.27+0.01%"° 6.11+0.35°
Ash content (%) 0.72+0.02° 0.65+0.09" 0.53+0.07° 0.54+0.14°
Sugar content (°Brix) 11+£1.32° 10.67+1.15° 10.67+0.29° 11.00+1.00°
Alcohol (%) 7.89+0.90° 8.09+1.23° 8.19+0.17° 8.09+0.68°

(**): Values with the same letter in the same row are not significantly different (p>0.05); Sample A: 100% of whey, 0% of beet roots juice and 0% of
carrots juice; Sample B: 90% of whey, 10% of beet roots juice and 0% of carrots juice; Sample C: 90% of whey, 5% of beet roots juice and 5% of carrots
juice; Sample D: 90% of whey, 0% of beet roots juice and 10% of carrots juice

Table 2: Microbial properties of beet roots and carrots coloured whey wine

Samples TBC TCC ECC (x Y&M count (x 10°
(x 10* cfu/ml) (x 10" cfu/ml) 10" cfu/ml) cfu/ml)

A <1 <1 <1 2.12+0.23%

B <1 <1 <1 1.55+0.23°

C <1 <1 <1 1.55+0.32°

D <1 <1 <1 1.67+0.35%

(*®): Values with the same letter in the same row are not significantly different (p>0.05); Sample A: 100% of whey, 0% of beet roots juice and 0% of
carrots juice; Sample B: 90% of whey, 10% of beet roots juice and 0% of carrots juice; Sample C: 90% of whey, 5% of beet roots juice and 5% of carrots
juice; Sample D: 90% of whey, 0% of beet roots juice and 10% of carrots juice; Sample E: Commercial red wine; TBC: Total Bacteria Count; TCC: Total

Coliforms Count; ECC: E. coli Count; Y&M: Yeasts and Moulds.
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Table 3: sensory evaluation scores of beet roots and carrots coloured whey wine
Samples

Parameters A B C D E
Colour 3.38+1.20° 3.53+1.21° 3.31+1.01° 3.81+0.8° 4.81+0.4"
Clarity 3.5+1.15° 3.27+1.20° 3.69+1.1° 4.13+0.81* 4.69+0.48°
Aroma 3.38+0.89° 3.67£0.77° 3.38+0.72° 3.44+1.03° 4.775+0.58°
Taste 3.31+1.0° 3.27£0.9° 3.5+0.63° 3.69+0.7° 3.81+0.50°
Alcohol burn 3.13£1.0° 3.13£1.0° 3.13£0,7° 3.75+0.9% 4.8+0.98*
After taste 3.19+0.75° 3+0.97° 3.0£60.77° 3.81+0.83° 3.19£0.91°
Overall Acceptability 3.31x1.01° 3.33x0.70° 3.56+1.03" 4+1.03° 4+0.63*

(*®): Values with the same letter in the same row are not significantly different (p>0.05); Sample A: 100% of whey, 0% of beet roots juice and 0% of car-
rots juice; Sample B: 90% of whey, 10% of beet roots juice and 0% of carrots juice; Sample C: 90% of whey, 5% of beet roots juice and 5% of carrots
juice; Sample D: 90% of whey, 0% of beet roots juice and 10% of carrots juice; Sample E: Commercial red wine.

Titratable acidity

The titratable acidity did not indicate significant
(p>0.05) change amongst the wine samples and the
values ranged from 0.83+0.03% to 0.93+0.03%. The
values obtained are between 0.5% and 1.0%, the total
acidity of final wine as reported by Chilaka et al.
(2010) and are close to values revealed by findings
from Joshi et al. (2009) and Satav and Archana
(2017). However, they appear to be lower than value
reported by Iyang et al. (2015) and higher than those
from Okemini and Dilim (2017) and Sharma et al.
(2018). The titratable acidity of wine is in relation
with the production of organic acids and their utilisa-
tion by yeasts during fermentation. It also depends on
volatile acids content (Okemini and Dilim, 2017).

Dry matter content

The whey wine samples indicated the dry matter con-
tent varying from 6.11+£0.35% (sample D) to
6.62+0.02% (sample B). A significant difference
(p<0.05) was observed only between these two val-
ues. The values reported by Satav and Archana
(2017) on banana wine are very low comparatively to
values of the present study and could be explained by
chaptalisation. In fact they did chaptalisation at 19 °
Brix while in the present finding it was done at 24-25
°Brix, indicating high table sugar quantity used and,
the quantity of sugar added could positively affect the
dry matter of the final product. Sharma et al. (2018)
revealed that a TSS of the wine is correlated to the
TSS at the beginning of the fermentation process.

Ash content

The sample A (uncoloured whey wine) had the high-
est ash content (0.72+0.02%) and this value was sig-
nificantly (p<0.05) different to the values presented
by samples C and D (respectively 0.53+0.07% and
0.54+0.14%) which were the lowest. It seemed like
addition of carrots juice (sample C and D) led to the
reduction of ash content of the wine and may be due
to its low ash content (0.66+0.12%) comparatively to
whey and beet roots juice ash contents (1.2 £0.19%
and 0.72+0.015%, respectively).

Sugar content

The wine samples showed similar (p>0.05) values of
sugar content which were ranged between 10 °Brix
and 11 °Brix. This could be attributed to their compa-
rable values of sugar content at the beginning of the
primary fermentation which were between 24.33 +
2.84 °Brix (samples A and B) and 24.67 + 2.08 °
Brix (sample D). This result is in accordance with
that of Sharma et al. (2018) who obtained The high-
est (8.9 °Bx) TSS with wine prepared in presence of
26 °Bx of sugar and the lowest (7.5 °Bx) with that
prepared in presence of 24 °Bx of sugar.

Alcohol content

The alcohol content varied from 7.89+0.90% (sample
A) to 8.19£0.17% (sample C) and were comparable
(p>0.05). The addition of colourings (beet roots and
carrots juices) induced an increasing of alcohol con-
tent of whey wine although there was no significance
(p>0.05) difference amongst samples. The values of
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alcohol obtained appear to be higher comparatively
to values reported by Satav and Archana (2017) and
this could be due to the initial sugar content or TTS.
They did chaptalisation at 19 °Brix which is lower
than 24-25 °Brix used in the present study. Sharma
et al. (2018) revealed that the rate of fermentation is
affected by the initial sugar concentration and de-
creased with the total soluble solids (TSS). Joshi et
al. (2009) and Okemini and Dilim (2017) obtained
high alcohol content (respectively 12% and 15.8%).
The high alcohol content could be related with the
high concentration of fermentable sugars and the
yeast (S. cerevisiae) is a known high performance
species (Okemini and Dilim, 2017). Also, the type of
sugar present in the medium affect the fermentation
by S. cerevisae which are strains mostly glucophilic
in nature so the fructose utilization is inhibited more
than glucose in the presence of high ethanol content
(Berthels et al., 2004). In addition, the fermentation
(alcohol production) is affected by several other fac-
tors including the medium composition and nitrogen
assimilation (Amerine et al., 1980; Joshi et al.,
2011).

3.3. Microbial properties of beet roots and carrots
coloured whey wine

All the whey wine samples showed very low level of
contamination from total bacterial count (<100 cfu/
ml), total coliforms count (<10 cfu/ml) and E. coli
count (<10 cfu/ml) (table 2). This could be due to the
effect of pasteurisation which destroys pathogenic or
unwated microorganisms and the action of potassium
metabisulfite which is an antibacterial agent. Samples
B and C with respectively 1.55+0.23 (x10? cfu/ml)
and 1.55+0.32 (x10* cfu/ml) indicated low yeasts and
moulds count value across all samples, which were
significantly (p<0.05) different to 2.12+0.33 (x10?
cfu/ml) obtained by sample A. However, sample D
with 1.67+0.35 (x10% cfu/ml) showed similar
(p>0.05) yeasts and moulds count with other sam-
ples. All the whey wine samples revealed low level
of yeast content which could also be associated to the
effect of pasteurisation and the presence of metabi-
sulfite which avoid growth of wild yeast.

Njoya et al.

3.4. Sensory evaluation

All the whey wine samples had similar (p>0.05) ap-
preciation level in terms of colour, clarity, aroma,
taste and alcohol burn (table 3) according to the panel
members. The commercial wine (sample E) was sig-
nificantly (p<0.05) the best in terms of colour, smell/
aroma and taste. Furthermore, about clarity and alco-
hol burn, it also presented the highest score which
was comparable (p>0.05) to that of sample D
(coloured whey wine with 10% of carrots juice).

Concerning after taste, sample D (coloured whey
wine with 10% of carrots juice) was significantly
(p<0.05) the most preferred amongst all the wine
samples tested. Sample D and sample E obtained the
same score with respect to overall acceptability. This
result was not significantly (p>0.05) different with
that of sample C (whey wine sample coloured with
5% carrots juice and 5% beet roots juice) but signifi-
cantly (p<0.05) different with scores obtained by
sample A (uncouloured whey wine) and B (whey
wine sample coloured with 10% beet roots juice).

All the whey wines were appreciated at a greater lev-
el and the increasing of carrots juice as colouring led
to the increasing of its sensory properties in general.

4. CONCLUSION

Colouring whey wine with carrots juice or/and beet
roots juice has no effect on pH, titratable acidity, dry
matter and sugar content of whey wine. However,
there is decrease of ash content at 10% carrots juice
and by using a mixture of carrots juice and beet roots
juice at 5% each. Beet roots and carrots juices as
food dyes, induce a reduction on yeasts and moulds
count of whey wine. Whey wine is well accepted and
colouring using especially carrots juice at 10% (V/V)
could be as a strategy for improvement of its accepta-
bility. However, many factors such as clarification
will be for a great interest in improving its quality.
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