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Abstract

This study examined the effect of Parkia biglobosa (Locust bean) husk extract and honey blend on the chemical, sensory and bacterial
qualities of traditional West African soft cheese. In this study, soft cheese was treated with blends of honey and ethanol extract of P. biglobosa
husk at varied levels of 0, 1, 2, 3 or 4% (being percentages of the milk used) for both of the components immediately after coagulation. Seven (7)
treatments were studied in a completely randomized design and assessment of the proximate composition and sensory attributes of the cheese
was done. The Total Bacterial Count (TBC) was also monitored throughout a five days period. The result revealed that the control cheese was
highest in moisture, and ash, but lower in cheese fat content. General acceptability was highest for the cheese curds fortified at 1:3, 2:2 and 3:1
% Honey/P. biglobosa. The 3/1: Honey/P. biglobosa treated cheese showed the highest inhibition rate against bacterial growth. The treatments
Sfortified with 1:3, 2:2 and 3:1 % Honey/P. biglobosa also had the lowest TBC for the days of microbial assay. Seratia odonrifera and Seratia
liqueficiens were prominently identified at days 2 and 4 of storage. The study recommend the use of 1:3, 2:2 and 3/1 % Honey/ P. biglobosa

cheese curd fortification as an improvement of the nutritional, sensory and bacterial attributes of West African soft cheese.
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Introduction

Cheese is one of the major products obtained from pro-
cessing of milk of cows, goats, sheep, buffalos, camels and
yaks (Akinloye and Adewumi, 2014). It is a highly nutritious
food product made by the coagulation of milk protein known
as casein. Cheese is regarded as an important source of pro-
tein as it may replace meat or fish or be used in combination
with these animal proteins in various food recipes (Aworh and
Egounlety, 1985). Different types of cheese exist, depending
on the location and the processing methods. In most West Af-
rican countries, including Nigeria, milk casein is coagulated
using extracts of sodom apple leaf (Calotropis procera) to
produce West African Soft Cheese (Akinloye and Adewumi,
2014). Sodom apple leaf is reported to contain calotropin
which has the ability to solidify/coagulate milk (Aworh and
Muller, 1987). Enzyme in the juice demonstrated typical reac-
tions of milk-clotting proteinase of plant origin (Ogundiwin
and Oke, 1983).

Nutritionally, cheese represent an excellent source of pro-
tein, fat and minerals such as calcium, iron and phosphorus, vi-
tamins and essential amino acids, making it an important food
in the diet of all age groups (Raheem, 2006). This richness in
nutrients however, makes cheese important substrate for mi-

croorganisms as well. The nutritional importance of cheese has
been undermined in West Africa by poor refrigerating facilities
and poor preservative media. Soft cheese provides an excel-
lent medium for the growth of many kinds of micro-organisms,
possibly due to the high moisture content of the cheese and a
favourable pH for microbial growth (Adesokan et al., 2008).
This microbial growth limits the shelf life of soft cheese. West
African Soft Cheese (Wara) has an average shelf life of 2-3
days when stored in whey at room temperature of approxi-
mately 28 °C or 4-5 days when placed in cool water of ap-
proximately 15 °C) (Adegoke et al., 1992; Belewu et al., 2005).

Various methods used for cheese preservation are well
documented in the literature (Aworh and Egounlety, 1985; Jo-
seph and Akinyosoye, 1997; Badmos and Abdulsalam, 2012;
Badmos et al., 2017). Synthetic preservatives are expensive
and have been reported to have carcinogenic side effects
(Alvarez-Suarez et al., 2012). Hence, researchers are seeking
for natural alternatives that are safe and effective for cheese
preservation. Earlier work studied the effects of ginger extract,
garlic extract, lemon grass extract, thyme, and alligator pepper
on cheese preservation (Belewu et al., 2013; Badmos et al.,
2017). Badmos et al. (2017) studied the effect of different con-
centrations of aqueous and ether extracts of the Aframomum
melegueta on the bacterial count, proximate composition and
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sensory evaluation of West African Soft Cheese. According to
their report, 3 % ether extract had the highest inhibitory effect
on bacterial growth in the cheese samples.

Other promising natural alternatives that can be explored
in cheese preservation are honey and locust bean (Parkia bi-
globosa) extracts due to their antimicrobial properties. For
instance, Fawole and Abioye (2002) reported that Parkia
husk extract has fungicidal properties. Other authors found
that the husk contains tannins, polyphenols, flavonoids, al-
kaloids, saponins, anthraquinones and glycosides (Twumasi
and Awudza, 2013). Recently, there is evidence that the en-
zyme system in honey such as glucose oxidase may slowly
release hydrogen peroxide at a level which is antibacterial
but not tissue-damaging (Aurongzeb and Azim, 2011). Ac-
cording to these authors, the antimicrobial effect of honey
may be associated with the presence of alkaloids, flavonoids/
isoflavones, glycosides, phenolics and peptides. Due to the
low shelf life of cheese when not refrigerated, as is most West
African countries, there may be need to further explore po-
tentially cheap alternatives to chemical preservatives that has
been previously reported for cheese preservation. The antimi-
crobial properties of honey have great potential for applica-
tion in medicine as well as in food industry. To the best of
authors’ knowledge, there are no reports on the use of Parkia
husk ether extract and honey on the quality of West African
soft cheese. Hence, the aim of this study is to determine the
effect of the blend of Parkia husk ether extract and honey on
the proximate composition, sensory properties and microbial
quality of West African soft cheese.

Materials and Methods

Preparation of honey solution and ether extract of Par-
kia biglobosa

Honey was obtained from the University of Ilorin Apiary
and diluted (at 10 %) with distilled water (Badmos et al., 2017).

Parkia (P. biglobosa) husks were collected and washed
thoroughly with distilled water. The husks were oven dried
at 45 °C for 3 days. The dried husks were well grinded into
fine powder using electrical grinder. The powdered husks (50
g) were percolated with 250 mL of petroleum ether at room
temperature for 24 hours and filtered. The extracts obtained
were concentrated at 50 °C to give ether extracts of the husks
(Afolabi and Adegoke, 2011; Kalita et al., 2012).

Sodom apple juice extraction

Some quantities of sodom apple leaves were collected,
rinsed and air-dried. Portions were weighed to 10 g, crushed
with a sterilized enamel mortar and pestle, after which 20
mL of distilled water was added and the resulting mash was
squeezed out with a muslin cloth (Badmos and Joseph, 2012).

Cheese making

Whole milk (1000 mL) was poured into seven separate
heating vessels each and, immersed in a heated water bath.
The milk in the vessels were heated to approximately 50 °C
for about 30-40 minutes while 30 ml of the leaf extracts of Ca-
lotropis procera (Sodom apple) were then added to the warm
milk in each vessel (30ml of juice equals 3% of milk used).

Gentle heating at about 40 °C continued until coagulation star-
ted about 15-20 minutes later.

Honey and ether extract of P. biglobosa husk was added
at different concentrations (Table 1), as soon as curd formation
began. The curd was heated in whey for a further 20 minutes
to enable whey expulsion and inactivate the plant enzyme.
The cheese curd was then removed and put in separate raffia
baskets to enable drainage of whey and to give it desired shape
and size.

Analyses

Proximate analysis
Moisture, fat, protein and ash contents were determined
using AOAC (2000) methods. Protein content was determined
by the Kjeldahl method (6.25%N) and total carbohydrate was
calculated by difference, i.e. Carbohydrate = 100-(moisture +
fat +fibre + ash + protein).

Sensory evaluation

A thirty (30) member trained panelists (staff and students)
examined the samples independently. Evaluation was based
on colour, texture, aroma, taste and overall acceptability. Sco-
re was based on hedonic scale of 1-9 (1=like extremely and
9=dislike extremely). The selected panel members were those
accustomed to eating cheese. Prior to the sensory analysis, they
were screened with respect to their interest and ability to diffe-
rentiate food sensory properties. The samples were evaluated
for colour, taste, aroma, texture and overall acceptability.

Total bacterial count and assay

The total bacterial counts of the cheese samples were de-
termined as previously reported (Badmos and Ajiboye, 2012).
Cheese samples were aseptically taken at 0 h (day 0), 48 h
(day 2) and 96 h (day 4) after production. Serial dilutions of
individual cheese samples was carried out (1g cheese per 9 ml
distilled water) then plated on nutrient agar plates. The plates
were incubated at 37 °C for 48 hours. The total number of via-
ble bacteria cell colonies were counted for the three replicati-
ons and the values expressed as colony forming units per gram
(Log cfu g-1).

Statistical analysis

Experiments were replicated five times and the collected
data were subjected to the analysis of variance using a comple-
tely randomized design. The difference between the means was
separated using Duncan Multiple range test.

Results and discussion

Cheese Composition

Moisture (approx. 57-60 %) was the major component of
the cheese samples (Table 2). Honey addition appear to sli-
ghtly increase the moisture content of the cheese samples. The
slight increase in moisture might not lead to microbial growth
and spoilage since the high content of sugars including sucro-

CROATIAN JOURNAL OF FOOD TECHNOLOGY, BIOTECHNOLOGY AND NUTRITION



H E N
H E R
e A. A. Badmos et al: Croatian Journal of Food Technology, Biotechnology
SEEE N and Nutrition 13 (1-2), 19-23 (2018) 21

se, fructose and glucose in honey makes water unavailable to
microbes during storage. Previous authors reported similar
moisture content (approx. 60%) for cheese produced from cow
milk (Akinloye and Adewumi, 2014). However, earlier studies
reported much lower moisture contents for cheese coagulated
with calf rennet (approx. 45%) and vegetable rennet (approx.
50%) (Aworh and Muller, 1987). Variation in reported moistu-
re content values for West African cheese samples may be due
to different processing methods adopted in the respective stu-
dies. Furthermore, it is possible that the initial moisture content
of the milk samples may also contribute to the variation in moi-
sture of the cheese samples. Other factors that may account for
variation in the moisture content of the cheese samples could
be due the concentration of enzymes in the Sodom apple lea-
ve extract, which were obtained at different times, of different
species, from different locations and whose extracts were obta-
ined through different methods and environment (Akinloye
and Adewumi, 2014).

Other components of the treated cheese samples such as
ash (1.62-4.64 %), fat (12.13-15.84 %), carbohydrate (9.11-
14.63 %) and protein (approx. 13 %) contents were generally
low. Fat content and fatty composition of cheeses are important
components that can significantly affect the flavour of cheese
samples (Cuffia et al., 2015).

The protein contents of the cheese samples were very si-
milar and not substantially affected by the addition of honey
or P. biglobosa husk. Earlier studies reported similar protein
content (12.47-13.75%) for cheese made from cow milk coa-
gulated with Calotropis procera leaves (Balogun et al., 2016;
Badmos et al., 2017). However, much higher protein contents
have been previously reported for cheese made from sheep
(approx. 23%) or Carmel’s (approx. 17%) milk (Derar and
El Zubeir, 2014). These variations in the protein contents su-
ggest that cheese protein may vary with the type of milk, the
composition as well as the processing conditions. This seems
plausible since higher protein contents (19.21-23.61 %) were
reported for cheese samples treated with Moringa oleifera leaf
extracts (Badmos and Ajiboye, 2012), which could be due to
the high protein in Moringa oleifera leaf (Moyo et al., 2011).

Sensory evaluation

With the exception of the rating for colour, the control
cheese had low ratings for taste, aroma, texture and general
acceptability when compared to the treated samples (Table 3).
There seems to be an improvement in the sensory properties
of the cheese samples with honey and P. biglobosa husk. The
addition of honey or P. biglobosa husk alone both had similar
scores for taste, aroma and general acceptability. The sensory
panelists observed that treatment 6 (ratio of honey and Parkia
husk (H:P) 0:4% had the highest colour rating, and that tre-
atments 2, 3 and 4 were high in taste and aroma (1:3, 2:2 % and
3:1 % H:P husk). The appearance of the control cheese is more
acceptable apparently because in the other treatments some pi-
gments were added to cheese from the blend of P. biglobosa
husk ether extract and honey, which apparently affected the
appearance. Furthermore, the general acceptability was lowest
for the treatment 1 (control) and 7 (4:4 % H:P husk). The blend
of honey and P, biglobosa husk ether extract in treatment 2, 3,
4, 5 and 6 apparently gave a peculiar cheese flavour that was
mildly astringent and appealing. The blending components was

much in quantity, and this changed the original taste of cheese
(which the panelists are familiar with) appreciably, and was
perhaps the reason for the low acceptability of treatment 7 (4:4
% H:P husk). The value of blending natural preservatives was
earlier reported by an earlier study where the blending of eu-
calyptus oil and lemon grass oil improved the lavor and general
acceptability of West African soft cheese (Belewu et al., 2012).

Bacterial assay

The control cheese had the highest bacterial population
compared with the treated samples throughout the storage pe-
riod (Table 4). Bacteria population of cheese samples signifi-
cantly (p<0.05) reduced with the addition of honey or extract of
P, biglobosa and their combinations (Table 4). The reduction in
bacteria load of the treated cheese samples during the storage
period of microbial examination suggest that honey and extract
of P. biglobosa are potent antibacterial at all the blending pro-
portions examined. There are evidences in the literature on the
antimicrobial potentials of P. biglobosa husk (Twumasi and
Awudza, 2013) and honey (Aurongzeb and Azim, 2011). Ear-
lier reports on the husk of P. higlobosa found that the extract
contain many antimicrobials (Ajaiyeoba, 2002; Twumasi and
Awudza, 2013). Furthermore the glucose oxidase of honey has
also been reported to metabolise the simple sugars to produce
hydrogen peroxide which may compliment the antimicrobial
activity of P. biglobosa husk (Aurongzeb and Azim, 2011).
Although the exact mechanism for the antimicrobial effect of
honey and P, biglobosa husk remains unclear, it is possible that
the presence of phytochemicals such as tannins, polyphenols,
flavonoids, alkaloids, saponins, anthraquinones and glycosides
in these materials are responsible for their antimicrobial pro-
perties. Cheese samples treated with honey and extract of P.
biglobosa at ratios 1:3% respectively had the lowest bacteria
counts (5.52 Log cfu/g) among the treated samples (Table 4).
The two ingredients apparently have antibacterial properties
either singly or in combination, but the combination treatment
appears to work synergistically to further enhance the reduction
of the bacteria during storage. Simple sugars in the honey has
been long recognized as an antimicrobial agent with the ability
to reduce the water activity of foods due to the humectant na-
ture of the simple sugars such as glucose and fructose. Thus, it
is possible that the honey in the cheese samples makes water
unavailable for the microbes during storage.

Acinetobacter baumannii, Strenotrophomonas maltophi-
lia Seratia odonrifera and Seratia liqueficiens were identified
in the cheese samples (Table 5). The population of Serratia
species and Acinetobacter baumannii appears antagonistic
as rapid growth of one inhibits the other. For instance, while
Serratia species were found on the day of production, Acine-
tobacter baumannii was not present. However, at day 2 of sto-
rage, Acinetobacter baumannii was present, but none of the
Serratia species were found (Table 5). Serratia species are
reportedly opportunistic, gram negative bacteria that is wide-
spread in the environment (Donnenberg, 2010). These oragni-
sms are not a common component of the human fecal flora,
thus, their presence in the cheese samples possibly resulted
from contamination from the environment. Microbiological
quality of West African soft cheese depends on several factors
including quality of the raw milk, processing conditions and
post-process contamination (Aworh and Egounlety, 1985).

CROATIAN JOURNAL OF FOOD TECHNOLOGY, BIOTECHNOLOGY AND NUTRITION



A. A. Badmos et al: Croatian Journal of Food Technology, Biotechnology

22 and Nutrition 13 (1-2), 19-23 (2018)

Conclusions

West African soft cheese may be preserved using honey
alone or in combination with ether extract of P. biglobosa husk.
All the treated cheese samples had better sensory properties
compared with the control cheese. Cheese treated with honey
and extract of P. biglobosa at ratios 1:3, 2:2 and 3:1 % res-
pectively had comparable protein content to the control cheese
and lowest bacteria count during storage. Freshly coagulated
cheese curds may be treated with the blend of P. biglobosa and
honey to improve the nutritional and sensory properties and
may potentially be used to extend the shelf life of West African
soft cheese.
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Table 1. Ratio of honey and ether extract of P. biglobosa Table 3. Mean sensory scores of honey and P. biglobosa
husk in the cheese* husk treated cheese samples
o P. biglobosa husk Tre- General
Treatments Honey (%) (%) atments Colour Taste Aroma Texture acceptability
1 5.70° | 2.10° | 3.38° 5.07° 3.67°
1 0 0
2 5.03¢ | 6.50* | 5.122 5.76° 6.55°
2 4 0
3 6.08> | 6.51* | 5.22° 5.30° 6.932
3 3 1
4 6.31° | 6.38 | 5.75° 5.62° 7.04*
4 2 2
5 6.15% | 6.49* | 5.442 5.77° 6.72*
5 1 3
6 7.24* | 6.35* | 5.95° 6.592 6.79*
6 0 4
5.02¢ | 4.50° | 4.50° 5.25b 4.00°
7 4 4
+SEM | 0.27 0.14 0.14 0.08 0.10

*N Ratio is in percentage of 1000 mL milk used: 3/1 in Tre-
atment 3 means 30 mL Honey solution + 10 mL P. biglobosa ~ Means in a column with different superscripts are significantly

husk extract were used as cheese fortification. different (p<0.05)
Table 2. Proximate composition of honey and P. biglobosa Table 4. T otal bacterial count (TBC) of honey and P. biglobo-
husk treated cheese samples (%) sa husk treated cheese samples (Log cfu/g)
Tre- Moisture Protein Fat Ash *CHO Treatments Day 0 Day 2 Day 4
atments
1 6.28? 6.65° 7.26°
1 59.26° 13.42® | 12.44° | 4.64 10.24¢
2 6.19° 6.22° 6.56°
2 59.69° 13.13° | 14.28 | 3.79* 9.11¢
3 6.08° 5.52¢ 6.00¢
3 58.52° 13.21° | 15.84° | 1.86° 10.57¢
4 6.09° 6.22° 6.42°¢
4 58.54° 13.06° | 13.20¢ | 3.17° 12.03°
5 6.04° 6.37° 5.52¢
5 57.07° 13.99* | 16.56* | 1.73¢ 10.65¢
6 6.11° 6.56° 7.05°
6 57.04¢ 13.93* | 13.92¢¢ | 1.62¢ 13.49°
7 6.23° 6.38° 6.63¢
57.10¢ 13.02° | 12.13¢ | 3.12° 14.63¢
+SEM 0.96 0.10 0.17 0.06 0.74 Means in a column with different superscripts are significantly
: i : : : different (p<0.05)
Means in a column with different superscripts are signifi-
cantly different (p<0.05) Table 5. Bacteria species isolated with Microbact identifica-
*CHO: Total Carbohydrate tion Kit.
Organism Day 0 Day2 | Day4
Acitenobacter baumannii - + -
Strenotrophomonas malto-
o + - -
philia
Serratia odonrifera + -
Serratia liqueficiens + -
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