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Juice blending is one of the methods that can improve the nutritional quality of 

juices. The aim of this study was to evaluate the quality of juice product 

produced from blends of watermelon fruit pulp juice and baobab fruit pulp 

powder. This study was also aimed at promoting the use of underutilized 

African baobab and leverage on the benefits that can be derived from blending 

these two wonderful plant resources. Four blend ratios and codes of 100:0 

(W100), 80:20 (W80B20), 60:40 (W60B40) and 50:50 (W50B50) were developed 

for watermelon fruit pulp juice and baobab fruit pulp powder, respectively. The 

physicochemical attributes, mineral composition, microbiological and sensory 

attributes of the samples were analyzed using standard methods. The increase 

in baobab fruit pulp powder concentration in  watermelon fruit pulp juice 

increased the titratable acidity (0.24 to 0.48 %), total sugar content (6.0 to7.85 
oBrix), total solid (1.30 to 1.37 %), viscosity (473.67 to 730.30 cP), Vitamin C 

(126.25 to 236.70 mg/100 mL), Vitamin A (18.67 to 80.33 mg/100 mL), 

calcium (1.97 to 3.46 %), potassium (1.09 to 2.07 %) and iron (3.10 to 4.43 

ppm) contents, while decreasing the pH (5.19 to 4.08), total viable count 

(4.0×104 to 2.0×102 cfu/mL), yeast and mould count (3.2×104 to 0.0×100 

cfu/mL) as well as sensory attributes whose values ranged from 3.80 to 7.60 

on a 9-point hedonic scale. Therefore, blending watermelon fruit pulp juice and 

baobab fruit pulp powder has the ability to enhance the physicochemical , 

micronutrient content, microbiological and sensory characteristics of the 

samples. 
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Introduction 

 

Fruits are highly perishable, non-staple foods which make-

up about 39% of the food intake (fresh state or processed 

form) of people living in developing countries of Africa 

(Akusu et al., 2016). Fruits and its juices constitute one of 

the most important foods for man and their regular 

consumption maintains health and makes up for the losses 

in the human diet (Okwori et al., 2017). Consuming fresh 

juices is increasing all over the world due to their 

freshness, high vitamin content, low caloric consumption 

and ability to reduce risk of many diseases (Rathnayaka, 

2013), such as diabetes, heart diseases and cancer. Fruit 

juice contains antioxidants, vitamins and minerals that are 

                                                           
*Corresponding author E-mail: israelokpunyiacham@gmail.com 

essential for human beings (Aneja et al., 2014). 

Watermelon originated in Africa and has been in 

cultivation for more than 4, 000 years in the drier parts of 

the continent and throughout India and parts of Asia 

(Alam et al., 2013). Watermelon (Citrullus lanatus) is a 

popular staple summer fruit consumed frequently as a 

dessert, fruit salad and used in garnishing drinks (Ijah et 

al., 2015). In Nigeria, it is mostly cultivated in commercial 

quantities in the northern part of the country. Watermelon 

fruit is considered as a rich source of vitamins A, B, C and 

E and minerals K, mg, Ca and Fe and antioxidants, e.g. 

phenolics and carotenoids (Abu-Hiamed, 2017). It 

contains large amounts of beta carotene, which are 

significant sources of lycopene (Ogodo et al., 2015). It can 

https://orcid.org/0000-0002-5960-1156
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be viewed as a more nutritious alternative to having energy 

drinks or supplements prior to exercise (Alam et al., 2013). 

The fruit pulp serves as a thirst-quencher due to its high 

(92%) water content (Egbuonu, 2015).  

The Baobab (Adansonia digitata) is also known as the 

“upside down tree” (Aluko et al., 2016). Other common 

names for Africa baobab include; Monkey bread tree, 

Ethiopian sour gourd, Cream of tartar tree and Senegal 

calabash (fruit). In Nigeria, the Hausas and Fulanis in the 

northern part call it ‘‘Kouka or Kuka’’ and ‘‘Boki or 

Bokki’’, respectively. The baobab fruit is used in the day-

to-day diet of rural societies in Africa (Aluko et al., 2016). 

It was reported that baobab is a nutrient rich fruit which 

has ascorbic acid, riboflavin, niacin, pectin and citric, 

malic and succinic acids, while the oil also comprises the 

vitamins D, E and A (Besco et al., 2007; Donkor et al., 

2014). The fruit pulp is high in vitamin C, calcium, 

phosphorus, carbohydrates, fibers, potassium, proteins 

and lipids content, which can be used in seasoning as an 

appetizer and making juices (Rahul et al., 2015). The pulp 

of A. digitata is also rich in dietary fibers (Cissé et al., 

2013). The soluble fibers of baobab fruit pulp are 

prebiotics, non-digestible food components that 

beneficially affect the host by selectively stimulating the 

growth and/or activity of beneficial microflora, hence 

supporting probiotics (Aluko et al., 2016). The European 

Union (EU) commission allowed dried baobab fruit pulp 

as a novel food ingredient under Regulation (EC) No 

258/97 of the European Parliament and of the Council 

(Parkouda et al., 2011). 

Juice formulation is one of the methods that could be 

used to improve the nutritional quality of the juice 

(Hussein et al., 2017). Juice blends can also serve as 

an appetizer, aside acting as a nutrient enhancer. 

Watermelon juice and baobab fruit pulp powder 

contain dense nutrients that are capable of imparting 

tremendous health benefits on consumers. In Nigeria, 

watermelon juice drinks are not common and 

commercially available packaged watermelon juice 

drinks are virtually unknown. Unfortunately, an 

African baobab as a plant resource is still very much 

underutilized. To the best of our knowledge, no 

research has been carried out to evaluate the blending 

of watermelon fruit pulp and baobab fruit pulp powder 

to produce an acceptable juice blend. Blending of 

these plant resources is quite significant in a number 

of ways: it will improve the vitamin and mineral 

contents, promote better sensory quality, create variety 

in the fruit juice market, promote the use of 

underutilized plant resources and help in curbing the 

incidence of postharvest food losses in Nigeria.  

 

Materials and methods  
 

Raw materials and preparation  

 

Fresh and mature watermelon (Citrullus lanatus), the 

African baobab (Adansonia digitata) and packaging 

materials were purchased from the Railway, Wadata 

and Modern Markets, respectively, all in Benue State, 

North-Central Nigeria. 

Watermelon was washed severally with distilled water 

to remove dirt and reduce microbial load and the flesh 

was separated into different bowl using a stainless 

steel knife, while the cleaned fork was used to remove 

the seeds. The flesh was blended with the aid of an 

electric blender (Model FP691 Series) and then 

homogenized in a blender and the juice was filtered 

with the use of ready-made double muslin cloth. They 

were packaged immediately and stored in airtight 

screw cap sterilized plastic containers prior to 

evaluation (Modified method of Okwori et al., 2017). 

Whole baobab fruits were weighed, and their hard 

woody shells were carefully crushed and the pulp was 

separated from the seeds, grounded using the pestle 

and mortar to separate the pulp from the seeds. The 

mixture was sieved using a 0.09 micron sieve to obtain 

a fine powder. The powder was weighed and instantly 

packed into polyethylene bags sealed and stored in a 

cool dry place (15 °C -30 °C) (modified method of 

Aluko et al., 2016). 

 

 

Table 1. Blend formulations of watermelon fruit pulp juice and baobab fruit pulp powder 

 

Sample                                     Watermelon fruit pulp juice (%)                      Baobab fruit pulp powder (%)  

W100                                                  100                                                                                      0 

W80B20                                                80                                                                                     20 

W60B40                                                60                                                                                     40 

W50B50                                                50                                                                                     50 

W100 (control) = 100% Watermelon fruit pulp juice: 0% Baobab fruit pulp powder; W80B20= 80% Watermelon fruit pulp juice: 20% Baobab fruit pulp powder; 

W60B40= 60% Watermelon fruit pulp juice: 40% Baobab fruit pulp powder; W50B50= 50% Watermelon fruit pulp juice: 50% Baobab fruit pulp powder 
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Chemicals  

 

All chemicals and equipment used were of analytical 

grade.  

 

Physico-chemical analysis 

 

Titratable acidity (TTA) 

 

The method of AOAC (2012) was used. Briefly, 10 

mL of the juice was pipetted into a conical flask and 

25 mL of distilled water added. 200 mL of 0.1 M 

NaOH was poured into a burette and was titrated 

against the sample in the flask using three drops of 

phenolphthalein as indicator. It was titrated until a 

pink colouration was observed and the corresponding 

burette reading taken using the following formula:  

titratable acidity (%) = (Titre × blank × normality of 

base × mL equivalent of citric acid)/ Weight of sample 

(1). 

 

mL equivalent of citric acid(meq) = 0.06404 

 

pH 

 

The pH of the juice sample was determined using a 

digital pH meter (pHs-2F, Harris, England) according 

to AOAC (2012) method. 50 mL of the juice was 

transferred into a beaker and the pH was determined 

after the meter was calibrated using standard buffer 

solutions of pH 4.0 and 7.0. Sufficient time was 

allowed for equilibration before readings were taken.  

 

Total sugar content (oBrix) 

 

Total Sugar Content (oBrix) was determined using 

Abbe refractometer. The prism of the refractometer 

was cleaned and a drop of the juice was placed on the 

prism and closed. The total sugar content (oBrix) was 

read off the scale of the refractometer when held close 

to the eye according to the method of AOAC (2012). 

 

Total solid 

 

The total solid content of the juice samples was 

determined using the air oven method (Akusu et al., 

2016). Aluminium dishes were washed, dried in the 

oven for 10 min and kept in the desiccator to cool. 

Afterwards, their weights were taken. 3 mL of the 

juice samples were weighed into the dishes and weight 

of the dish and the samples were taken. The dishes 

were placed in the oven for 1 h at 105 °C. The dishes 

were removed after cooling. The total solid content 

was calculated. 

 

Viscosity 

 

The previous method of AOAC (2005) was used. The 

viscosity of the juice sample was evaluated using a 

Brookfield Viscometer (model LV-3) with spindle 

number at 60 rpm. Viscosity was determined in 

centipoises (cP) unit. 

 

Vitamin C 

 

The ascorbic acid (vitamin C) content was estimated 

through the use of indophenols method (AOAC, 

2005). 50 mL of the juice was pipetted into a 100 mL 

volumetric flask and 25 mL of 20% metaphosphoric acid 

was added as a stabilizing agent. About 10 mL of the 

solution was then pipetted into a conical flask and 2.5 mL 

of acetone was added and titrated with indophenols 

solution (2, 6- dichlorophenolindophenol), until a faint 

pink colour persists for 15 seconds. The Vitamin C 

content in the juice sample was calculated as mg/100 mL. 

S.I Unit was given as 50 µg ascorbic acid. 

 

Vitamin C was calculated as = 
𝐷𝑦𝑒 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 × 𝑡𝑖𝑡𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 ×100

𝑣𝑜𝑙.  𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒
 

 

Vitamin A 

 

Reversed phase High Performance Liquid 

Chromatography (HPLC) was used for the estimation of 

provitamin A content in the juice samples (Ijah et al., 

2015). Homogenized juice of 120 μL was extracted with 

500 μL of hexane. The mixture was vigorously shaken on 

an electronic shaker for 4 min, centrifuged for 2 min at 

10,000 rpm and the supernatant pooled. The extraction 

process was repeated. The pooled supernatant was 

evaporated to dryness under nitrogen gas and redissolved 

in 120 μL mobile phase (1% tetrahydrofuran in methanol). 

The resulting aliquot (120 μL) was then injected into the 

HPLC (C-R6A Chromatopaa, Shimadzu Cooperation, 

Japan) column with ultraviolet detection (UV-VIS) 

spectrophotometric detector, Shimadzu, Japan at 450 nm. 

A standard was prepared and chromatographed. Areas 

corresponding to the standard retention time were 

identified and used in the estimation of vitamin A content 

in the beverages samples. 

 

Mineral composition 

 

Potassium (K) was determined by flame photometry, 

while calcium (Ca) and iron (Fe) determinations were 

done using the Atomic Absorption Spectrophotometer 

(AAS Model 707, 11TA) (Akubor, 2017). 

Microbiological analysis 

 



Israel Okpunyi Acham et al. / Physicochemical, microbiological and sensory … / Croat. J. Food Sci. Technol. / (2020) 12 (1) 

Total bacterial, yeast and mold counts were determined 

using the pour plate method as outlined by Adegoke 

(2000). 1 mL of the samples was transferred to each test 

tube containing 10 mL of distilled water. Serial dilutions 

were made by transferring 1 mL of the first dilution into 

another test tube containing 9 mL of distilled water. This 

was repeated up to six times (10-6). From each dilution, 1 

mL was transferred to the Petri dish in duplicate. About 

15 mL of the molten Nutrient agar at 45 °C was poured 

in each of the Petri dishes. The plates were allowed to set, 

then inverted and incubated at 30±2 °C. For yeast and 

mold growth, potato dextrose agar with 10% tartaric acid 

was used. The microbial loads were calculated as number 

of colonies multiplied by dilution factor and were 

reported as colony forming unit per mL (cfu/ mL). 

 

Sensory evaluation 

 

The formulated watermelon fruit pulp juice and baobab 

fruit pulp powder blends were evaluated for appearance, 

flavour, texture, taste and overall acceptability by a 30-

member panel comprising male and female subjects who 

were undergraduate students. The assessment was 

conducted under fluorescent illumination inside isolated 

booths within Sensory evaluation laboratory of the 

Department of Food Science and Technology, 

University of Agriculture, Makurdi, North-Central 

Nigeria. A 9-point hedonic scale (where 9 = like 

extremely and 1 = dislike extremely) was used for the 

assessment ( Akeem et al., 2018). The panelists were 

given a questionnaire. The order of presentation of 

samples to the panel was randomized. Tap water was 

provided for each panelist to rinse their mouth between 

evaluations. 

 

Statistical Analysis   

 

The data obtained were subjected to Analysis of 

Variance (ANOVA) and Duncan Multiple range test was 

used to separate means where significant differences 

existed and data analyses were achieved using the 

Statistical Package for Social Statistics (SPSS) software 

version 20.0. 

 

Results and discussion 
 

Physico-chemical analysis 

 

The results of the physico-chemical properties of the 

formulated watermelon fruit pulp juice and baobab fruit 

pulp powder blends are presented in Table 2. There was 

an increase in the TTA with increasing incorporation of 

the baobab fruit pulp powder to the juice with W100 

(0.24 %) and W50B50 (0.48 %) showing the least and 

highest values, respectively. Significant difference was 

observed in all the samples studied. Titratable acidity is 

a measure of the predominant acid present in the juice 

of fruits. Food acids dictate the dominant microflora in 

foods and to a large extent will determine the shelf 

stability of the juice; the more acidic the juice, the less 

susceptible to bacterial action (Ndife et al., 2013). The 

pH decreased with increasing levels of the baobab fruit 

pulp powder with W100 (5.19) and W50B50 (4.08) 

showing the highest and least values respectively. This 

falls within the range of 3 – 5 for fruit and vegetable 

juices (Akusu et al., 2016; Owolade et al., 2017). This 

result is also in agreement with those obtained by Ijah 

et al. (2015) who reported the pH values of water melon 

juice and water melon/orange juice mix to range from 

5.1-5.3 and 4.3-4.4, respectively. Other reports from 

several researches conducted revealed fruit juices with 

different pH values as well. The pH range for cocktail 

juices was reported to be 4.82 – 4.99 (Adubofuor et al., 

2010), 3.23 – 4.08 for different brands of orange juices 

was observed (Ndife et al., 2013), 4.36 – 4.41 for spiced 

cucumber and pineapple drinks were  determined 

(Babajide et al., 2013), 4.1 for fresh cashew apple juice 

was reported (Emelike & Ebere, 2015a) and pineapple 

has been revealed to contain a pH range of 3.7 – 4.5 

(Frazier & Westhof, 1995). The pH value gives a 

measure of the acidity or alkalinity of the juice samples. 

Fruit juices have a low pH because they are 

comparatively rich in organic acid (Tasnim et al., 2010). 

The observed decreasing trend seen in the pH in the 

samples was attributable to the increase in titratable 

acidity which had an influence on the organoleptic 

quality of the juice samples. Quite a number of 

researchers have reported an inverse correlation that 

exists between acidity and the pH (Islam et al., 2015; 

George & Moiloa, 2015; Jan & Masih, 2012). This 

implies that the higher the pH, the lower will be the 

acidity and the lower the pH, the higher will be the 

acidity.  The total sugar content increased from 6.0 
oBrix in the control sample (W100) to 7.85 oBrix in the 

sample blend, W50B50 with increasing levels of the 

baobab fruit pulp powder. Akusu & Emelike (2018) 

reported the total sugar content in watermelon and 

pineapple blends to be 4.50 – 5.00 % and 6.90 – 7.70 

%, respectively. These are quite similar to results 

obtained in the current study. It may be suggested that 

the increase in the sugar present may be ascribed to the 

amount of sugar present in the watermelon fruit pulp 

juice and baobab fruit pulp powder. Brix is a measure 

of the total soluble solids contained in a juice. Soluble 

solids content is one of the most important quality 

parameters in fruit processing (Akubor, 2017). The total 

reducing and non-reducing sugars could be used for 

masking the astringency derived from organic acids 

(Ndife et al., 2013). The values for total solid ranged 

from 1.30% for sample W100 (Control sample) to 1.37% 
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for sample W50B50 (50% Watermelon fruit pulp juice: 

50% Baobab fruit pulp powder). There was significant 

difference between samples, W100 (Control) and 

W80B20, except for W60B40 and W50B50 samples. The 

total (soluble and non-soluble) solids are used as 

indicators of the fruit juice content (Ndife et al., 2013). 

The total solids and juice content are used in 

characterizing the quality of juice and other beverage 

products (Ndife et al., 2013). The viscosity of all the 

studied juice blends ranged between 473.67- 730.30 cP 

with samples, W100 and W50B50 showing a significant 

variation, except for W80B20 and W60B40 samples. It is a 

property that describes the resistance of the fluid to 

flow. The values obtained were higher than those 

reported by Hussein et al. (2017) who observed the 

viscosity of their juice product to be between 210-300 

cP. It may be suggested that the observed high viscosity 

values reported in this study could be the result of the 

addition of the baobab fruit pulp powder to the 

watermelon fruit pulp juice. The Vitamin C contents of 

the formulated blends (172.05-236.70 mg/100 mL) 

were higher than the control (126.25 mg/100 mL). This 

may be attributed to the natural rich reserve of ascorbic 

acid in the baobab fruit pulp powder. Pulp obtained 

from baobab fruit in different locations of Tanzania 

have been reported by Aluko et al. (2016) to have 

ascorbic acid contents of 231.57±140.41 mg/100g, 

211.99±84.82 mg/100 g and 169.74±85.43 mg/100 g, 

respectively. Similar reports have also revealed high 

ascorbic acid contents of 300 mg/100 g (Gebauer et al., 

2002) and 34-200 mg/100 g (Sidibe & Williams, 2002) 

in the pulp of the baobab fruit. The vitamin C content 

(126.25-236.70 mg/100 mL) obtained in this study is 

comparable to the research findings of Hussein et al. 

(2017) (19.50- 270 mg/100 g) for different juice blend 

formulations. The recommended daily intake (RDI) of 

ascorbic acid is about 30 mg/day for adults and 17 

mg/day for children (Othman et al., 2014). The rich 

repository of vitamin C in the formulated juice blends 

of watermelon fruit pulp juice and baobab fruit pulp 

powder should be able to address vitamin C related 

deficiency known as scurvy. Vitamin C is involved in 

protein metabolism, collagen synthesis and an 

important physiological antioxidant (Adedeji, 2017). 

All the formulated juice blends (W80B20- W50B50) 

showed a better vitamin A profile than the control, W100 

with significant difference observed among all the 

samples. Fruit juices are important in the delivery of 

body fluids and essential micronutrients such as 

vitamins, and the nutritional significance of food 

nutrients is related to their contribution to the 

Recommended Dietary Allowance (RDA) (Ijah et al., 

2015). 

 

Mineral composition 

 

Some of the mineral composition of the formulated 

watermelon fruit pulp juice and baobab fruit pulp 

powder blends are presented in Table 3. The mineral 

content increased with the increase in the proportion 

of the baobab fruit pulp powder. This may be due to 

the fact that the raw baobab fruit pulp is highly rich in 

minerals Sidibé et al. (1996). The samples contained 

between 1.97-3.46% calcium with the samples 

showing significant variation among one another. 

Calcium is helpful in the formation of strong bones 

and teeth, preventing osteoporosis and osteomalacia 

(Akubor, 2017). All the formulated blends (W80B20- 

W50B50) had higher potassium content than the 

Control, W100. Samples, W60B40 and W50B50 do not 

differ significantly, except for W100 and W80B20 

samples. Potassium is useful in the prevention of 

hypertension (Akubor, 2017). 

 
 

Table 2. Physico-chemical properties of the formulated watermelon fruit pulp juice-baobab fruit pulp powder blends 

 
Sample 

Parameter W100 W80B20 W60B40 W50B50  

TTA (%) 0.24±0.01d 0.39±0.01c 0.42±0.01b 0.48±0.00a  

pH  5.19±0.01a 4.25±0.01b 4.18±0.01c 4.08±0.02d  

°Brix 6.0±0.07d 7.48±0.03c 7.69±0.03b 7.5±0.01a 

Total solid (%) 1.30±0.00c 1.32±0.00b 1.36±0.00a 1.37±0.00a 

Viscosity (cP ) 473.67±0.50c 532.63± 0.60b 546.67±0.33b 730.30±0.36a 

Vitamin C (mg/100 mL) 126.25±0.25d 172.05±0.05c 186.65±0.15b 236.70±0.10a 

Vitamin A (mg/100 mL) 18.67±0.6d 55.33±0.54c 57.23±0.0b 80.33±0.6a 

Values are means of duplicate determinations. Means in the same column with different superscripts differ significantly (P<0.05). 

W100 (control) = 100% Watermelon fruit pulp juice: 0% Baobab fruit pulp powder, W80B20= 80% Watermelon fruit pulp juice: 20% Baobab fruit pulp 

powder, W60B40= 60% Watermelon fruit pulp juice: 40% Baobab fruit pulp powder, W50B50= 50% Watermelon fruit pulp juice: 50% Baobab fruit pulp 
powder, TTA= Titratable acidity 
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The study also revealed that the iron content in W50B50 

was the highest among all the samples evaluated with the 

least being W100 (Control). Iron is said to be important 

element in the diet of pregnant women, nursing mothers 

and infants to prevent anaemia (Olayinka and Etejere, 

2018). Inadequate intake of micronutrients (minerals) 

has been associated with severe malnutrition, increased 

disease conditions and mental impairment ((Ijah et al., 

2015).  

 
Table 3. Some mineral composition of formulated watermelon 

fruit pulp juice-baobab fruit pulp powder blends 

 
                                                     Sample 

Parameter W100 W80B20 W60B40 W50B50  
Calcium (%) 1.97±0.01d 2.82±0.02c 3.02±0.02b 3.46±0.01a  
Potassium (%) 1.09±0.06c 2.06±0.06b 2.07±0.01a 2.07±0.05a  
Iron(ppm) 3.10±0.01c 3.75±0.01b 3.79±0.06b 4.43±0.01a  

Values are means of duplicate determinations. Means in the same column 
with different superscripts differ significantly (P<0.05). W100 (control) = 

100% Watermelon fruit pulp juice: 0% Baobab fruit pulp powder, W80B20= 
80% Watermelon fruit pulp juice: 20% Baobab fruit pulp powder, W60B40= 

60% Watermelon fruit pulp juice: 40% Baobab fruit pulp powder, W50B50= 

50% Watermelon fruit pulp juice: 50% Baobab fruit pulp powder 

 

Microbiological analysis 

 

Microbial examinations are usually used as monitoring 

indices of food spoilage (Dauda et al., 2017). The results 

of the microbial analyses of the blends of watermelon 

fruit pulp juice and baobab fruit pulp powder are shown 

in Table 4. The results showed that the total viable count 

of 2.0×102-3.5×103 cfu/ mL for samples with the 

inclusion of baobab fruit pulp powder were lower than 

that of 4.0×104 cfu/ mL for the Control sample, W100. 

Likewise, that of yeast and mould counts of 0.0 × 100 -

2.4×103cfu/ mL for samples with the incorporation of 

baobab fruit pulp powder were lower than that of 3.2×104 

cfu/ mL for the control. The results revealed that all the 

samples were microbiologically safe for human 

consumption, since the microbial loads do not exceed the 

acceptable limits of >105 recommended by the 

International Commission of Microbiology 

Specifications of Foods, ICMSF (2005).  

 
Table 4. Microbiological analysis of formulated watermelon 

fruit pulp juice-baobab fruit pulp powder blends 

 
                                                              Sample 

Parameter W100 W80B20 W60B40 W50B50 

TVC (cfu/ mL) 4.0×104 3.5×103 3.3×103 2.0×102  

YMC (cfu/ mL) 3.2×104 2.4×103 2.1×102 0.0 × 100 

Values are means of duplicate determinations. W100 (control) = 100% 

Watermelon fruit pulp juice: 0% Baobab fruit pulp powder, W80B20= 80% 

Watermelon fruit pulp juice: 20% Baobab fruit pulp powder, W60B40= 60% 
Watermelon fruit pulp juice: 40% Baobab fruit pulp powder, W50B50= 50% 

Watermelon fruit pulp juice: 50% Baobab fruit pulp powder, TVC=Total 

Viable Count, YMC=Yeast and Mould Count 

Sensory evaluation 

 

The mean sensory scores of the mixed watermelon 

fruit pulp juice-baobab fruit pulp powder samples are 

presented in Table 5. There was no significant 

difference in all the sensory parameters evaluated 

among samples, W100, W80B20 and W60B40. Generally, 

there was a decrease in the scores of each parameter 

with increasing levels of baobab fruit pulp powder. 

The appearance decreased from 7.53(control) to 

4.33(W50B50).  The other sensory attributes followed 

the same trend from 7.07 to 4.20 (for flavour), 7.60 to 

4.07 (for texture), 7.00 to 3.80 (for taste) and 7.40 to 

3.87 (for overall acceptability) on a 9-point hedonic 

scale, respectively. Sample W50B50 scored the least in 

taste, compared to the other samples. It could be 

suggested that this could be due to the relative sour and 

astringent taste that may be associated with the baobab 

fruit pulp powder.  

 
Table 5. Sensory scores of formulated watermelon fruit 

pulp juice-baobab fruit pulp powder blends 

 
                                                                Sample 

Parameter W100 W80B20 W60B40 W50B50 

Appearance 7.53a 6.07a 5.53a  4.33b 
Flavour 7.07a 5.60a 5.27a 4.20a,b 

Texture 7.60a 6.07a 5.27a 4.07b 

Taste 7.00a 5.53a 4.67a 3.80b 
Overall 

acceptability 

7.40a 5.80a 5.00a 3.87b 

Values are means of duplicate determinations. Means in the same column 
with different superscripts differ significantly (P<0.05). 

W100 (control) = 100% Watermelon fruit pulp juice: 0% Baobab fruit pulp 

powder; W80B20= 80% Watermelon fruit pulp juice: 20% Baobab fruit pulp 
powder; W60B40= 60% Watermelon fruit pulp juice: 40% Baobab fruit pulp 

powder; W50B50= 50% Watermelon fruit pulp juice: 50% Baobab fruit pulp 

powder 

 

Conclusion 
 

This work has revealed that it is possible to produce a 

juice product made from blends of watermelon fruit 

pulp juice and baobab fruit pulp powder. Blending 

watermelon fruit pulp juice and baobab fruit pulp 

powder has the ability to enhance the physicochemical 

and micronutrient content, microbiological and 

sensory characteristics of the product. Generally, the 

increase in baobab fruit pulp powder concentration 

increased the TTA, total sugar content, total solid, 

viscosity, Vitamin C, Vitamin A, calcium, potassium 

and iron contents, while decreasing the pH, total viable 

count, yeast and mould count as well as sensory 

attributes of appearance, flavour, texture, taste and 

overall acceptability. All the blend formulations were 

microbiologically safe, since they fell within the 

permissible limit required by the standard. Sensory 

evaluation showed that the most preferred blend 

formulation was W80B20 containing 80% watermelon 

fruit pulp juice and 20% Baobab fruit pulp powder. 

However, in order to make the formulated juice 
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product more acceptable to consumers, natural health 

friendly sweeteners should be added in the right 

amount. There is also a need to pasteurize and add 

preservatives, in order to guarantee a safer and longer 

shelf life of the formulated watermelon fruit pulp 

juice-baobab fruit pulp powder mix.  
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