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1. Introduction 

Fruit is a structural part of plant that contains seeds, normally fresh, sweet and edible in the raw state, which includes 
orange, pineapple, grapes, straw berries and water melon etc. (Mauseth, 2003). They are ripe ovaries or carpels that contain 
seeds (MeGee, 2004). Fruits are also plant parts which have aromatic fragrant characteristics and are usually sweet or 
sweetened before eating. All fruits contain high percentage of water averaging 85%. Most fruits are eaten as desert and 
they can be processed into liquid products which include fruit juices, wine and other preserves like marmalade, jams, 
jellies etc. There are also different kinds of tropical fruits available for the production of fruit juice. They include pineapple, 
grape, lime, lemon, orange, paw-paw, guava, tangerine etc. These tropical fruits can also be mixed to produce mixed fruit 
juice. 

Juice is a liquid that is naturally contained in fruits and vegetable. It can also be referred to as liquids that are 
flavoured with other biological food sources such as meat and sea foods. It is commonly consumed as a beverage or used 
as an ingredient or flavouring in foods or other beverages. Juice is prepared by mechanically squeezing of macerating 
(sometimes referred to as cold pressed) fruit or vegetable flesh without the application of heat or solvents. Example, 
pineapple juice is the liquid extract of the fruit of pineapple; other examples include orange juice from orange fruit, carrot 
juice from carrot tuber, apple juice from apple tree etc. 
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Abstract:  
This study was aimed at evaluating the physical, chemical and sensory properties of juice developed from monkey kola 
juice and pineapple juice and its blend. It tends to extract juice from pineapple and monkey kola and blend the two juices; 
to determine the mineral and vitamins of the juice produced; to evaluate the physical properties; to determine the 
sensory properties of the juice. Locally prepared pineapple juice was used as the control. Complete randomized design 
was the experimental design used for the study, while LSD was used to determine significant different among 
sample at (p<0.05). Most of the physical properties were not significantly different from each other. The pH value 
ranges from 3.81 – 4.33%, Brix 8.51 – 15.51%, % acidity 0.79 – 3.59% and specific gravity 0.89 – 3.19. Sample B which is 
the monkey kola juice had the highest value for calcium, and phosphorus 35.87 and 8.87mg/100g respectively. Sample B 
also had the highest value for vitamin C compared to the control but low in vitamin E when compared to the control 
(sample C), sample A which is the blend of monkey kola juice and pineapple juice has the highest value for all the sensory 
attribute which include taste, mouth feel, appearance, flavor and general acceptability. The low in vitamin and low sugar 
content of juice produced from monkey kola makes juice suitable to be incorporated into the diet of people with the 
history of heart attack and diabetes.   
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Pineapple (Ananas comosus) is a tropical plant with edible multiple fruit consisting of coalesced berries, also called 
pineapple (dictionary reference.com, 2005), and the most economically significant plant in the Brometuceae family 
(Coppens d' Eeckenburge et al., 2003). Pineapple can be consumed fresh, cooked, juiced or preserved; they are found in a 
wide array of cuisines. 

Monkey kola is an underutilized fruit found in southern-eastern Nigeria. It belongs to the family Sterculiaceae; and 
genus cola. It is made up of three varieties; red varieties (cola latertia), white variety (cola parchycarpa) and yellow variety 
(cola lepidota) (Singh et al, 2010). The red specie is not very common but the white and yellow species are commonly found 
in southern Nigeria between the months of June to November (Ogbu et al, 2007). The pod of the yellow variety is roundish, 
while the white variety has mate cylindrical shape. Monkey kola is identified by various local names in south-easier-. 
Nigeria (‘achicha’ or ‘ohiricha’ in Igbo and ‘Ndiyah’ in Efik). Monkey kola has nutritional and medicinal value (Singh, 
2010). 

The outcome of this study intends to promote food security and eradicate micronutrient deficiency (hidden hunger). 
The objectives of the study include - to extract juice from pineapple and monkey kola and blend the two juices; to determine 
the mineral and vitamins of the juice produced; to evaluate the physical properties; to determine the sensory properties of the 
juice.  
 
2. Materials and Methods 
 
2.1. Source of Raw Material 

The pineapple was purchased from Meat Market, Abakaliki, while the monkey kola was purchased from Orie-egbe 
Market, Abakaliki, Ebonyi State. 
 
2.2. Preparation of Juice 
 
2.2.1. Preparation of Pineapple Juice 

Pineapple juice preparation was done through the flowchart describe by Akinosun (2010). 
 Pineapple 
 Sorting 
 Washing 
 Peeling 
 Cutting 
 Extraction (using electric blender) 
 Filtering (using muslin cloth) 
 Pineapple juice 

 
2.2.2. Preparation of Monkey Kola Juice 

Monkey kola juice preparation was done by the method described by the wonder of carrot juice (2011). 
 
2.2.2.1. Flowchart for the Monkey Cola Juice preparation 

 Sorting 
 Removal of the back 
 Separation of pulp from seeds 
 Washing 
 Cutting 
 Blending with little water 
 Adding water to the blended pulp 
 Sieving with muslin cloth 
 Monkey cola juice 

 
2.2.3. Determination of Physical Properties 
 
2.2.3.1. pH 

The pH of the juice was determined using a digital pH meter (pHs-2F, Harris, England) according to AOAC method. 
Twenty (20ml) of the juice was transferred into a beaker and the pH was determined after the meter was calibrated using 
standard buffer solution. Sufficient time was allowed for equilibration before readings were taken. 
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2.2.3.2. Titratable Acidity (TTA) 
 Ten (10ml) of the juice was pipette into a cooled flask and 25ml of distilled water added as described by AOAC. Two 
hundred meters (200ml) of 0.1m 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 then corresponding burette 
reading was taken. 
 
2.2.3.3. Total Sugar Content (BRIX) 
 The hand-held sugar refract meter was used. The prism of the refract meter was cleaned and a drop of the juice 
was placed on prism and closed. The total sugar content (Brix) was read off the scale of the refract meter when held close to 
the eye according to the method of AOAC. 
 
2.2.3.4. Specific Gravity  
 The bottle method was used, the bottle was weighed, filled with the juice and weighed again. The difference in 
weights was divided by the weight of an equal volume of water and the specific gravity of the juice was got according to AOAC.  
 
2.2.4. Mineral Elements Determination 

Mineral element was determined using wet-acid digestion methods for multiple nutrients determination as 
describe by the method of AOAC (2006). About 0.2g of the S  processed sample was weighed into a 150ml pyrex conical 
flask. Five (5.0) ml to the extracting mixture (H2So4-soklium salicylic acid) were added to the sample. The mixtures 
were allowed to stand for 16hours. The mixture was placed on a hot plate set at 30°c and allowed to heat for about 2hours. 
Five (5.0) ml of concentrated perchloric acid was added to the sample and heated until the sample was digested to a clear 
solution. Twenty (20) ml of distilled water was added and heated to mix thoroughly for about a minute. The digest was -
allowed to cool and transfer into a 50ml volumetric flask and made up to the mark with distilled water. The digest was for 
the determination of calcium (Ca) and magnesium (Mg) by the ethylamine ditetracetic acid (EDTA) versanate 
complexiometric titration method and phosphorus (P) by the vanadomelybdate method using the spectrometer. 
 
2.2.5. Vitamin A and E Determination  
 10g of each sample was measured into volumetric flask and 50ml of acetone and 50ml of boiling petroleum ether was 
added, shaken at interval and filtered. The residue was discarded and the volume of the filtrate measured. Twenty-five 
gramme (25g) of Nacl was weighed and dissolved in 50ml of water and added to the solution which separated into layers, the 
supernatant was collected using a separating funnel and equal volume of 4% k2CO3 equivalent to volume of the filtrate was 
added and continues washing with distilled water until a clear solution was obtained, the extract was taken and at the 
absorbance was read with spectrophotometer at the wavelength of 432nm. 
 
2.2.5.1. Vitamin C Determination 

Ascorbic acid was determined using titration method as describe by AOAC (2006). 5grams of the sample, 20ml of 
distilled water, 2.5ml of H2So4 was weighted into a conical flask. 5ml of 1% starch was weighed and poured into the conical flask 
and titrated with Iodine solution. 

 
2.3. Sensory Evaluation 

Sensory evaluation of the juice produce was carried out with a set of 20 panelists. Ordinary pineapple juice was 
produced and used as the control. The panelist consists of both male and female students of Food Science and 
Technology Department of Ebonyi State University Abakaliki. The panelist evaluated for flavour, taste, appearance, 
mouthfeel and overall acceptability of the two different juices.  
 
2.4. Statistical Analysis  
 The design for the experiment was complete randomized design. LSD was used to determine significant 
different among sample at (p<0.05) (Okporie (2006).  
 
3. Results and Discussion 
 
3.1. Physical Properties 
 

Physical Samples  
properties A B C LSD 

pH 3.83±0.01a 3.91±0.01a 4.33±0.01a 3.76 
Brix 12.26±0.01b 8.51±0.01c 15.51±0.01a 0.06 

%Acidity 0.79±0.0c 1.99±0.005b 3.59±0.003a 0.24 
Specific 0.89±0.05c 2.38±0.02b 3.19±0.03a 0.24 

Table 1:  Physical Properties of Juice Developed from Monkey Kola, Pineapple and Its Blend 
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Means with different superscripts along the same row are statistically different from each other (p≤0.05). A – Blend of 
pineapple and monkey kola juice, B – monkey kola juice, C – pineapple juice.  
  
3.1.1. pH 

The physical properties of the sample evaluated showed that the pH values of the juice ranges 3.83 – 4.33 for samples 
A and C respectively as presented in Table 1. This falls within the range of 3-5 for fruit and vegetable juice as reported by Haris 
et al, there were no significant difference (p<0.05) in the pH values of all the samples A, B and C, the reference sample (3.83, 
3.91 and 4.33) respectively several researchers have reported fruit juices with different pH values. Adubofuor et al, reported a 
range of 4.3 = 82–4.99% for cocktail juices, Ndife et al, observed a range of 3.23–4.08% for different brands of range juices, as 
well as Emelik et al, reported 4.1% for fresh cashew apple juice.  
 
3.1.2. Titratable Acidity  

The titrate acidity value i.e. (% acidity) of the sample has the sample C as the reference with the highest value 3.59% 
and sample of the blend of pineapple and monkey kola juice as the lowest 0.79%. This is in line with the pH value of pineapple 
that ranges from 3.48 – 6.23% as reported by Richard As are. A significant difference of (p<0.05) was observed in all the 
sample food acidity dictated the dominant microflora in foods and to a large extent will determined the shelf stability of the 
juice (Ezeama, 2007). The more acidic the juice, the less susceptible bacterial action but the more susceptible to the action of 
yeasts and moulds. Jay (2000).  
 
3.1.3. Total Sugar Contents (Brix) 

The total sugar content (Brix) ranges from 8.51 – 15.5% (sample B and C) respectively and showed marginal 
significant difference (0.06) in all the samples. This is in close relationship with the range of 9.15–14.25% reported by Ndife et 
al, for different brands of orange juice. Pineapple juice has the highest value for specific gravity followed by monkey kola juice 
and the blend of monkey kola and pineapple juice, which ranges from 3.19–0.89% for sample C the reference sample and A, 
respectively, and a marginal significant difference was observed in all the samples at (p = 0.06).  
 
3.1.4. Specific Gravity 

The specific gravity is higher in sample B and C (monkey kola and pineapple juice) than in sample A (the blend 
50/50). The specific gravity of B (monkey kola juice) is relatively higher than the reported by Richard Asare. According to 
Smith (1998), specific gravity may be useful as a fruit grading index for differentially entry quality as well as maturity. 
 
3.2. Mineral Contents  
 

Nutrient Samples 
 A B C LSD 

Calcium 11.44±0.18c 35.87±0.2a 22.30±0.22b 1.18 
Magnesium 10.71±3.79a 9.30±3.29c 9.38±3.32b 22.61 
Phosphorus 3.7±0.07b 8.87±0.02a 9.07±0.08a 0.35 

Table 2: Mineral Composition of Juice Developed from Monkey Kola Juice and 
It’s Blend with Pineapple Juice 

 
Means with different superscripts along the same row are statistically different from each other (p<0.05) A = Blend of 

monkey kola juice and pineapple (50/50), B = monkey kola juice, C pineapple juice the reference.  
 The mineral composition of the juice developed from monkey kola, pineapple and its blend is shown on table 2. The 
dominant minerals in the juice is calcium while phosphorus is relatively low.  
 
3.2.1. Calcium 

The calcium content of A (monkey kola) juice (35.87/100g) was higher than that of C (pineapple juice which is the 
reference) (22.3mg/100g) and the blend) (11.44mgg/org). The high calcium found in A (monkey kola juice) may be attributed 
to varietal differences. When compared to other fruit juices, the calcium content of monkey kola juice is significantly higher 
than the ones reported for most common fruit juice (Akubor and Egbekumn 2007; Nwokocha and Akobundu, 2013). Calcium 
plays fundamental roles in most reactions involving phosphate transfer, believed to be essential in the structural nucleic in the 
structural suability of nucleic acid and intestinal absorption. Appeal (1999). A significant difference was observed in all the 
samples, (A, B and C).  
 
3.2.2. Magnesium   

The blend of the two juice A, (monkey kola and pineapple juice 50/50) had the higher magnesium content 
(10.71mg/100g) than B and C (monkey kola and pineapple juice) that had (9.30 and 9.38mg/100g) respectively. This is in line 
with the magnesium content of other fruit juice that ranges from (0.32 – 39.8mg/100g) as reported by Okundu et al, (2015) 
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magnesium was found to be the next highest mineral component in the study. Magnesium has reported as an activator of many 
enzyme systems and maintains electrical potential in nerves. A significant difference was all observed in all the samples A, B 
and C at (p<0.05).  
 
3.3.3. Phosphorus 

The phosphorus content of juice is low compared to other minerals in the study. There is no significance difference 
between sample B and C while there is significance difference between samples A and B, A and C. the phosphorus content of B 
(monkey kola) is higher than sample A (the blend). Phosphorus is needed for the growth maintenance, and repair of all tissues 
and cells, and for the production of genetic building blocks, DNA and RNA (According to university of Maryland Medical Centre 
UMMC (2017)). 
 
3.3. Vitamin Composition 
 

Nutrient Samples  
 A B C LSD 

Vitamin A 0.13±0.005a 0.04±0.0a 0.2±0.0a 1.41 
Vitamin C 33.35±0.05c 75.9±0.1b 118.85±0.05a 0.41 
vitamin E 0.024±0.001b 0.008±0.0c 0.034±0.0a 0.004 

Table 3: Vitamin Composition Of Juice Developed From Monkey Kola Juice And Its Blend 
  

Mean with different superscript along the same row are statistically different from each other (p≥0.05) A = (the blend 
of monkey kola juice and pineapple juice) (50/50), B = (monkey kola juice), C = (Pineapple juice the reference). 
 
3.3.1. Vitamin A 

Vitamin A content of the samples ranges from 0.04 – 0.2mg/100g. Sample C had the highest value while sample B has 
the lowest value. There is no significant difference among all the samples. The vitamin A content of these evaluated samples 
are relatively low. Vitamin A plays a critical role in maintaining healthy vision, neurological function, health skin and more 
(Axe, 2017).  
 
3.3.2. Vitamin C 

For vitamin C, sample C the reference sample had the highest value of 118.85mg/100g followed by sample B (monkey 
kola juice) 75mg/100g and then sample A (the blend) 33.35mg/100g. Sample A is in line with the vitamin C content of orange 
juice (63.758mk/100g) reported by Awsi and Er-Dorcus and Mahammad et al. There is significant different between all the 
samples. The highest value for vitamin C reported in this study agreed with literature which stated that fruits have been 
shown to be a good source of vitamin C. Vitamin C help in the healing of wounds. 
 
3.3.3. Vitamin E 

Vitamin E content of the studied samples ranges from 0.008 – 0.034. Sample C had the highest value while sample B 
had the lowest value. There is no significant difference observed between the samples. According to medical experts, vitamin E 
helps to slow down processes that damage cell and it is needed in trace quantity because it increases health issues such as 
bleeding after surgery and might increase the risk for heart failure in people with diabetes and the risk for death in people 
with a history of heart attack and so on. 

 
3.4. Sensory Properties 
 

Parameters Samples 
A B C LSD 

Taste  6.45±0.67a 4.9±1.22c 8.7±0.46a 0.69 
Monthly feel  5.5±1.02b 4.8±1.33c 8.1±0.94a 0.41 
Appearance  5.05±1.32b 5.0±0.30b 8.0±0.84a 0.79 
Flavour  5.3±0.84b 4.7±0.84c 8.1±0.89a 0.69 
General  3.6±1.2b 5.1±1.4b 8.2±1.03a 0.96 
Acceptability      

Table 4: Sensory Properties of Juice Developed from Monkey Kola 
Juice and Its Blend with Pineapple Juice 

 
Mean with different superscript along the same row are statistically different from each other (P>0.05) A = the blend 

of monkey kola juice and pineapple juice 50/50, B= monkey kola juice, C= pineapple juice the reference. 
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 The statistical analysis revealed that there was significant difference in the taste, mouthfeel and flavour but there is a 
variation in appearance and general acceptability as shown in table 4. Sample C is a homemade pineapple juice which was 
used as control. Sample C scored 8.7 which is highest followed by sample A 6.43 which is the blend of monkey kola and 
pineapple juice and then sample B which is the monkey kola juice. The control which is sample C was preferred by the panelist 
because of the sweet taste which made it to lead in brix content. In Appearance and general acceptability, there is no 
significant difference between sample A and B.  
 In general, the sensory evaluation in which 20 panelists were used and a 9 – point hedonic scale in which 9-like 
extremely and 1-disluke extremely was used showed that panelist preferred sample C which is the pineapple juice used as 
control and sample A is the next preferable and then sample B. 
 
4. Conclusion and Recommendation 
 The study was conducted to assess the physical, chemical and sensory properties of juice developed from monkey 
kola and its blend with pineapple juice. It was observed that the resultant juice samples had a pH range of 3.83-4.33 for 
samples A and C respectively. A reversed case occurred on those samples for titratable acidity with a range 0.79 – 3. 59. The 
highest soluble sugar was found in pineapple followed by the blend of pineapple and monkey kola. Monkey kola had the 
highest value for calcium while the blend of the two juices had the highest value of magnesium. Sample C had the highest value 
for vitamin C followed by sample B. the vitamin E content of sample B is relatively low compared to sample A and C.  
 All the sensory attributes of the juice were highest in the sample C (the control) and sample A is the second and then 
sample B. however, the low vitamin E and the low sugar content (Brix) of juice produced from monkey kola makes juice 
suitable to be incorporated into the diet of people with the history of heart attack and diabetes. 
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