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Abstract

One of the major unutilized by-products of cocoa is cocoa mucilage (pulp). Cocoa pulp can be fortified with
nutrients such as vitamins from other sources or the juice can be blended with other fruit juices from fruits such
as pineapple that are good sources of vitamins. The objective of this study is to produce Cocoa pulp beverage
supplemented with pineapple juice. Cocoa Pulp (CP) was used to replace Pineapple juice (PJ) at 0, 50, 60 70, 80,
90 and 100% levels. The nutritional and sensory properties of the CP+PJ beverages were evaluated. The CP
beverage contained increasing levels of calcium, iron, fat and phosphorus with increased levels of CP in the
blend but lower amounts of protein, carbohydrates and vitamin C than the PJ. In the CP+PJ blends there were
not any significantly effect on the pH, ash and crude fiber contents. However, Titratable Acidity increased from
5.43 to 5.92%. Of all the blends, the 50% PJ mixture received the best evaluation from panelists-higher sensory
ratings-next to the 100% PJ that was the best performer in the tests. Incorporation of cocoa pulp in the new
beverages added value to the cocoa by-product and offers new options of easy, convenient and highly nutritive
beverages for children and adult at the local level.
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1. Introduction

Cocoa (Theobroma cacao) is known for its beans all over the world with Nigeria being one of the major
producers. From the findings of Asiedu (1991), cocoa beans contain about 50% fat. According to Adomako
(1974) and International Cocoa Organization (2006), the utilization of cocoa is only 10% of the gross weight of
cocoa pod; and one of the problems that remain unsolved by cocoa producing countries is finding economic use
for the by-products of cocoa. One of the major unutilized by-products is cocoa mucilage (pulp); cocoa pulp is a
sweet, viscous liquid surrounding the cocoa beans within the pod. On breaking the pod and extracting the beans,
the mucilage flows out. Cocoa pulp is free of alkaloids and other toxic substances and does not easily get these
substances on heating. Leung (1980) reported glucose (11%) and pectin (5%) as the two major constituents of
the total dry matter (15.8%) of the mucilage. Reports by Opeke (2005) stated that compared to commonly
consumed orange and pineapple juices, cocoa pulp is a good source of calcium, iron, fat and phosphorus but a
poor source of vitamins, protein and carbohydrate. Cocoa juice can be fortified with nutrients such as vitamins
from other sources or the juice can be blended with other fruit juices from fruits such as pineapple that are good
sources of such nutrients. According to Paul (1975) and Smith (1993), pineapple is rich in vitamins B1, B2, B6
and C and a good source of minerals such as magnesium. Study by FAO showed that pineapple is a good source
of Bromelin (a protein-digesting enzyme) and natural fiber. Pineapple is described by FAO as having an
attractive flavour and refreshing sugar-acid balance. The objective of this study is to evaluate the nutritional and
sensory properties of cocoa pulp beverage supplemented with pineapple juice and to investigate the health
benefits of the beverage blend to the rural communities of the cocoa growing countries.

2. Materials and Methods
2.1 Source of Materials

Cocoa (Theobroma cacao) pods were obtained from a farm in Kila, Ogun state of Nigeria. Pineapple (4dnanas
comosus) fruits were gotten from Iwo market in Osun state, Nigeria. Cocoa pulp juice: Greenish yellow cocoa
pods were selected from the lots. They were thoroughly washed and broken into halves to remove the fresh
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beans surrounded by the pulp. The pulp was extracted from the beans at 25°C and filtered using a sterile muslin
cloth. It was pasteurized at 62°C for 15 minutes and hot filled into sterilized bottles, allowed to cool and then
refrigerated at 4°C.

Pineapple Juice: freshly harvested pineapple fruits were sorted and washed. The fruits were peeled, washed and
blended to pulp and sieved using muslin cloth. The juice obtained was pasteurized at 62°C for 15 minutes, hot
filled into sterilized bottles, allowed to cool and then refrigerated at 4°C.

Cocoa-pulp/ Pineapple juice beverage: The pineapple juice (10, 20, 30, 40 and 50%) was blended with
cocoa-pulp juice on replacement basis in a Kenwood food blender operated at full speed for 10 min. The
resulting mixture was boiled (for 5 minutes) in an aluminum pot with a lid. The beverage samples (500 ml) were
hot filled into sterile bottles (1cm head space). The samples were cooled to a temperature of 25°C and then
stored in a refrigerator of 10+ 2°C until used.

2.2 Sensory Evaluation

Cocoa-pulp, pineapple juice and blends obtained from them were evaluated for color, flavor, taste and overall
acceptability by twenty trained judges as described by Ihekoronye and Ngoddy (1985). The samples were
evaluated on 9-point hedonic scale (1= dislike extremely and 9= like extremely). The panel members consisted
of staff and students randomly selected from the University Community.

2.3 Analytical Methods

pH was determined with a digital pH meter (model 350 pH meter, Jenway) at ambient temperature (30+2°C).
Solublesolids (Brix) were measured using refractometer. Titratable acidity (% citric acid) was determined using
A.O0.A.C (2000) method. Protein (Micro Kjeldahl, NX6.25), fat, ash, crude fibre and moisture were determined
by A.O.A.C. (2000) methods. Carbohydrate was calculated by difference (100 - (%protein + %fat + %moisture
+  %fiber). Vitamin C was determined by the 2,6-dichloroindophenol titration methods
(A.0.A.C,2000).Calcium ,Potassium and Sodium were determined using flame photometer (model: Cole partner
instrument Company, Chicago, Illinois 6006). Iron was determined by Atomic Absorption spectroscopy using
Alpha 4 atomic absorption spectrophotometer, (Cole partner instrument company, Chicago.)

Phosphorus content was determined using the methods described by Tahir and Sumati (2009) and Raun et al.
(1987).

2.4 Statistical Analysis

All data obtained were subjected to statistical analysis of variance (ANOVA) using SPSS (15.0,2005) means
were separated using turkey test with level of significance of P<0.05.

3. Results and Discussion

The proximate composition of pineapple juice (PJ), Cocoa pulp juice (CP) and their blends are presented in
Table 1.The cocoa pulp beverage contained higher amounts of fat and ash but lower amounts of protein,
carbohydrates and crude fibers than pineapple juice. The compositional values for PJ and CP were in agreement
with the values reported by Asiedu (1991) and Smith (1993). The protein, carbohydrate and crude fiber contents
of CP-PJ beverages decreased while fat and ash contents increased with increased levels of cocoa pulp.

Table 1. Proximate composition of cocoa pulp juice supplemented with pineapple juice

Sample codes Moisture Carbohydrate Protein Ash Fat Crude fiber
Content(%) % % % % %

100%Cocoa Pulp 93.5+03" 4.10+£05° 0.53+0.06" 0.870.06* 1.00+0° 0.47+0.58"
100% Pineapple 93.0+0.11° 4.67+0.58" 1.03+0.06" 0.70+01° 0.57+0.06° 0.90+0.1°
90% Cocoa Pulp 93.0+£0.05° 420+0.13° 0.83+0.06™ 0.70£03° 0.73+0.06° 0.40+03¢

80% Cocoa Pulp 93.1+0.13" 4.47+0.06° 0.80:£0.07™ 0.73+0.06" 0.73+0.06° 0.43+0.06"

70% Cocoa Pulp 93.4+0.32° 4.47+0.06° 0.73£0.06" 0.73+0.06° 0.80+0° 0.53+0.06"

60% Cocoa Pulp 93.2+0.30° 4.53+0.06™ 0.73+0.06" 0.70+0.12° 0.80+0° 0.57+0.06"

50% Cocoa Pulp 93.3+0.07° 4.57£0.06™ 0.67+0.06° 0.80+07* 0.80+0° 0.67+0.12°

The values represent the mean of the triplicates of each sample. Mean values carrying the same letters along the same column are not
significantly different.
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The chemical compositions of the PJ/CP were presented in Table 2; cocoa pulp (CP) beverage contained higher
calcium, iron and phosphorus but lower vitamin C contents than pineapple juice beverage. The addition of
pineapple juice diluted the concentration of calcium, iron, and phosphorus while increasing the concentration of
Vitamin C in the blends; this is in agreement with the finding of Smith (1993). The higher levels of phosphorus,
calcium and iron accounted for higher ash content in cocoa pulp juice. The metabolic functions of minerals and
vitamins have been extensively reported by Thekoronye and Ngoddy (1985); phosphorus provides strength to
bones and teeth and is very potent in performing essential activities for different body parts like brain, kidney,
heart and blood. Phosphorus works in association with calcium for healthy bones, gum and tooth enamel;
calcium is also an important constituent of body fluid. Iron is required in mamalian nutrition to prevent anemia.
Vitamin C is an antioxidant vitamin capable of neutralizing potentially damaging free radicals in the blood. It is
also required for formation of collagen and absorption of iron from plant source. National Academy of Sciences
(2002) RDA for adult males and females are 1000 mg calcium each, 700 mg phosphorus each, 8 mg and18 mg
iron, respectively and 75 mg and 90 mg vitamin C respectively per day. Results show in the beverage blends that
phosphorus, calcium, iron and vitamin C contribution to RDA ranges from 6.1-7.1%, 4.2-5.0%, 3.2-17.9% and
55.6-90.0% in adults if 250 ml of beverage blends is taken daily. The low crude fiber content of the CP-PJ
beverage at higher concentrations of cocoa-pulp makes them digestible foods especially for children and
enhances nutrient availability. Variations in the pH of CP-PJ blends (4.00-4.17) were not significant (p>0.05).
The titratable acidity increased from 5.43 to 5.47% citric acid; this will have positive implications for the storage
qualities of the CP-PJ products.

Table 2. Mean values for chemical analysis of the juice blends

Parameter 100% Cocoa 100% 90% Cocoa 80% Cocoa 70% Cocoa 60% Cocoa 50% Cocoa
Pulp Pineapple Pulp Pulp Pulp Pulp Pulp
Ascorbic Acid ¢ q b b
12+1.21 30.3+1.12° 20+0° 21.00 23.3+0.58° 25.2+0.58 26.7+0.58"
(mgA.A/100ml)

Calcium (mg/100ml) 24+1.73° 15.8+0.58% 20+02° 18.7£1.15™  17.71£0.58™  17.3x0.58  16.7+0.58"
Iron (mg/100ml) 1.22+0.58° 0.23+09° 0.57+0.58° 0.41+0.01° 0.33+0.01% 0.30+07% 0.23+0.58¢
Phosphorus (mg/100ml) 30+01° 16.0£05¢ 20+09° 18.7+1.15>  17.7+0.58% 17.3£0.58"  17.20+0.05¢

pH 3.87+0.06° 4.0+11° 4.14+10® 4.17+0.06* 4.17+0.06* 4.17+0.06* 4.12402%

Titratable Acidity(%) 5.92+0.06" 5.63+0.06¢ 5.7+20¢ 5.7+07° 5.67+15¢ 5.53+£20% 5.43+0.06°
Total soluble Solids(%)  11.47x0.06° 12+19.21° 11.37+27¢ 11.49+03¢ 11.43+08¢ 11.62+10% 11.71+04%®

The values represent the mean of the triplicate of each sample. Mean values carrying the same letters along the same row are not
significantly different.

The mean sensory scores of pineapple juice (PJ) and cocoa pulp juice (CP) and their blends are presented in
Table 3. At all levels of pine apple juice addition, the sensory scores of CP-PJ beverages for all the attributes
appreciably increased with an increase in the levels of PJ. However, the CP-PJ beverages blends at 30, 40 and
50% pineapple juice showed no significant differences (p>0.05) in overall acceptability scores. Beverage blend
containing 50% pineapple juice received the next highest score (7.33) to 100% pineapple juice (8.25) and the
scores are not significantly different (p>0.05).

Table 3. Sensory profile for cocoa pulp and pineapple juice blends

Parameter 100% Cocoa 100% 90% Cocoa Pulp 80% Cocoa 70% Cocoa 60% Cocoa 50% Cocoa
Pulp Pineapple Pulp Pulp Pulp Pulp

Color 5.75%1.10° 8.17+0.80° 6.42+1.2% 6.83+1.2 6.83+0.83" 7.18+1.22,, 7.5+1.23%

Flavor 5.83+0.82° 7.58+0.83" 6.58+0.92" 6.67+1.4" 6.92+0.11" 7.17£1.43% 7.25+1.26%

Taste 5.92+0.72° 7.83£0.91° 6.83+0.71" 6.92+1.7% 7.08+1.31% 6.75+1.63% 7.25+1.61%

Overall 6.08+0.79" 8.25+0.87* 6.83+0.72% 6.92+1.7" 6.92+0.10™ 7.17+1.54% 7.33+1.53%

The values represent the mean of the triplicates of each sample. Mean values carrying the same letters along the same row are not
significantly different.
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4. Conclusion

The combination of pineapple juice and cocoa bean pulp resulted in beverages with improved nutrients
composition compared to their respective components. The cocoa pulp/pineapple juice beverage containing 50%
pineapple juice were generally accepted and were not significantly different from 100% pineapple juice with
respect to the sensory attributes studied. The use of fresh cocoa pulp/pineapple juice should be promoted for
utilization of cocoa pulp and for the nutrient potential of the beverage blend particularly vitamins, calcium, iron
and phosphorus. The beverage can be consumed by children and adults to increase nutrient intake. The
production of the beverage will also increase rural employment and income and thus reduce poverty level since
the technology involved can easily be applied by cocoa farmers and other interested investors.
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