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Abstract 
The quality of biscuits produced from blends of acha flour and pineapple pulp fibre (PPF) were investigated. The 

PPF was substituted into acha flour at 2.5, 5 and 10 %. The 100% acha served as the control. The nutritional 

and sensory qualities of the biscuits were determined using standard methods of AOAC, 2012. The moisture, 

protein, ash, fats and carbohydrates contents of the acha-pineapple fibre composites biscuits decreased from 

14.25 to 11.01, 8.26 to 6.28, 3.12 to 2.00, 7.50 to 6.19 and 67.70 to 65.40% respectively. The fibre content 

increased from 2.87 to 5.10 % with an increase in added pineapple fibre powder (0-10%). The biscuits containing 

95% acha and 5% PPDF (sample C) came out to be the most preferred biscuit in terms of sensory attributes. The 

most preferred biscuits sample had moisture content of 12.04%, protein, fibre, ash, fats and carbohydrate 

contents of 6.93%, 4.42%, 2.99%, 6.44% and 67.58%, respectively. The biscuit contained 17.21 mg/g vitamin C 

and 1.44mg/g vitamin A. The most preferred sample (sample C) also contained a low amount of antinutrients of 

1.53 mg/g tannins, 7.89 mg/g saponins, 1.16 mg/g phytate, 0.01 mg/g cyanide and 1.06 mg/g oxalate. In terms of 

sensory quality, sample C which was the most preferred biscuit scored 7.15 in appearance, 8.00 in flavor, 8.90 

in mouthfeel, 7.90 in crispiness, and an overall acceptability score of 8.01. Conclusively, 95% acha flour and 5% 

PPDF can be used as composite flour to produce biscuits of good nutritional and sensory quality. 
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I. Introduction 
Biscuits are snacks of high demand by all age groups. They are easy to carry, tasty, low in cholesterol 

and reasonably low cost. In Nigeria, about 25% of the wheat is used in the preparation of baked goods (Kahlon, 

2009). 

Biscuits are prepared by baking at high temperatures followed by drying at lower temperatures (Opaluwa 

et al. 2015). The simplest form of biscuit is a mixture of flour and water but may contain fat, sugar, and other 

ingredients mixed into a dough which is rested for a period, passed between rollers to make a sheet; which is then 

stamped out, baked, cooled and packaged (Opaluwa et al. 2015). The nutritional value of biscuits varies with the 

type of cereal used. Biscuits generally contain fat (18.5%), carbohydrate (78.23%), ash (1.0%), protein (7.1%) 

and 0.85% salt (Yada et al., 2011). 

Pineapple (Ananas comosus) is a tropical fruit that may be enjoyed whole and fresh, juiced or canned. 

The fruit is now of high economic importance. Pineapple juice is also popular and consumed all over the world. 

One of the by-products in the production of pineapple juice is the pineapple pomace. About 76% of pineapple 

pomace is fibre, from which 99.2% is the insoluble fraction and 0.8% is the soluble fraction (Martinez et al., 

2012) which is regarded as waste. Nutritionally, pineapple is rich in vitamins and minerals and especially vitamin 

C and manganese. 

Pineapple is also a good source of carotene (vitamin A) and is fairly rich in vitamin B and B12. It also 

contains carbohydrates, protein, fat, fibre, calcium, and iron. World production of pineapple reached 21.8 million 

tons in 2011 (FAO, 2013) the increase in production of pineapple has resulted in higher byproduct such as pomace 

regarded as waste which needs to be utilized. The major by-product from pineapple processing is the peel and 

core which consists about 76 % of pineapple. About 99.2 % of the peel core is the insoluble fraction and 0.8 % is 

the soluble fraction. Dietary fibre plays an important role in human health by promoting several physiological 

and metabolic beneficial effects (Raninen et al., 2011). FDA (2013) stated that for a product to claim a „„high 

source of fibre‟‟ or “good source of fibre‟‟, it must contain, 20 % and 10–19 % respectively of fibre of the 

recommended daily value for dietary fibre in a serving size. 

Acha (Digitaria exilis and Digitaria iburua) is a small annual herbaceous plant (forest seed/grain) 

commonly found in Nigeria, Sierra Leon, Ghana, Guinea Bissau, Togo, Mali, Benin republic, and Ivory Coast 

(Jideani and Jideani, 2011). Glew et al., (2013) reported that the crude protein content of the acha grain is 

comparable to that of maize and has as much methionine and cysteine contents as legumes. Acha grain belongs 
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to the group of lost crops of Africa and has been neglected due to insufficient knowledge of its nutritional value 

by nutritionists and other researchers (Chivenge et al., 2015). 

Proximate analysis of acha revealed the following; 7.7% protein, 1.8% fat, 71% carbohydrate, and 6.8% 

fibre (Oburuoga and Anyika, 2012). The protein of the grain is rich in methionine and cysteine which are vital 

for human health but lacking in most cereals (Sarwar, 2013). In recent study, acha grain has shown to have high 

water absorption capacity, a property that could be linked to appreciable amount of pentosan.  The high water 

absorption capacity of acha could be utilized in baked food. 

This work sets out to formulate and develop biscuit from Acha and pineapple pulp fibre and also 

determine the most suitable blend by evaluating nutritional and sensory their quality attributes. 

 

II. Materials And Methods 
Source of Materials and Sample Preparation 

Creamy coloured Acha grain (Digitaria exilis), ripe pineapple fruits (Ananas comosus), baking powder 

(omega), bakery fats (Simas), sugar (Golden penny) and salt (Uncle palm) were purchased from Gboko Main 

Market, Benue State, Nigeria. 

Acha flour was prepared using the method of Olapade (2002). The acha grain was  winnowed to remove 

the chaff, stones and other extraneous materials were picked manually .The acha grains was then washed and 

oven dried at 45o c  for 12h.The dried acha  then was milled using attrition milling machine (model R 175A) to 

fine powder then packaged in polyethylene bags and stored under room temperature.  The method of Tarhemba 

and Asemave (2019) was used in the preparation of pineapple fibre flour. The pineapple fruits were washed with 

(water) and peeled manually (stainless steel knife) and the peels. The peeled fruits were sliced into small cubes 

and passed through a rotary wedge Kraus-Maffei with a 3 mm hole sieve plate through which shredded pineapple 

pulp was forced out. The resulting pineapple pomace was poured into a cloth filter and the juice pressed out and 

the residue (pulp) dried at 55 o C using a hot air oven. 

 

Blend formulation 

The composite flour was formulated by substituting proportions of pineapple fibre flour into acha flour 

as shown in Table 1. 

 

Table 1: Formulation of acha-pineapple fibre composite flour for biscuit production 
Sample PDF 

(g) 

Acha Flour  

(g 

Sugar  (g) Salt  (g) Baking 

Powder (g) 

Fat  (g) Water(ml) 

A 0 100 5 0.5 1 5 60 

B 2.5 97.5 5 0.5 1 5 60 

C 5.0 95.0 5 0.5 1 5 60 

D 10.0 90.0 5 0.5 1 5 60 

PPF = Pineapple fibre flour 

 

Production of the biscuit samples 

Acha - Pineapple pulp fibre flour biscuit was produced from the various samples using the method 

described by Ayo and Nkama (2003). The various blends were thoroughly mixed (using Kenwood mixer model) 

into a consistent dough, the dough was filled and pressed out into predetermined sizes and shapes using biscuits 

cutters arranged in pre-oiled trays and baked in a pre-heated mechanical convection oven at 180o C. The baked 

biscuits were allowed to cool down to room temperature and were packaged in polyethylene bags.  The flow chart 

for the biscuit production is as shown in Figure 1. 

 

Ingredients weighing 

↓ 

Mixing 

↓ 

Kneading 

↓ 

Moulding 

↓ 

Baking (180oC for 20 min) 

↓ 

Cooling 

↓ 

Packaging 

↓ 
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Storage 

↓ 

Biscuits 

Figure 1: Production of acha –pineapple fibre biscuit (Ayo and Nkama, 2003) 

 

Proximate composition Analysis 

The proximate composition analysis was carried out to determine nutrient composition of the formulated 

biscuit samples. The samples were analysed in triplicates for crude protein, crude fibre, crude fat, moisture, and 

ash content using the analytical method described by AOAC (2010) 

 

Mineral and vitamin Analysis 

The methods of AOAC (2010) were also employed for mineral and vitamin composition analysis of the 

biscuit samples. The samples were also analysed in triplicates for Potassium, Magnessium, vitamin A and vitamin 

C content. The average values of the three measurements were extrapolated. 

 

Sensory Evaluation 

Thirty-five (35) panelists who are familiar with biscuit quality parameters were randomly selected from 

the students of the University of Mkar. The sensory evaluation room was well lit and air-conditioned to ensure 

the comfort of panelists as well as to prevent exterior distractions. The sensory panelists were asked to evaluate 

the randomly coded using on a 9 – point hedonic scale (1 = dislike extremely, 2 = dislike very much, 3 = dislike 

moderately, 4 = dislike slightly, 5 = neither like nor a dislike, 6 = like slightly, 7 = like moderately, 8 = like very 

much and 9 = like extremely) for color, taste, flavor and overall acceptability as described by Ihekoronye and 

Ngoddy (2005). The biscuit samples were served in 3-digit coded polytene bags. The panelists were presented 

with clean tap water to rinse their mouths in between evaluations 

 

Statistical Analysis 

The data were analyzed using one-way analysis of variance (ANOVA) using statistical package for social 

sciences (SPSS) software version 22. Duncan's multiple range test (DMRT) was used for mean separation at 

p<0.05. 

 

III. Results And Discussion 
Proximate Composition of Biscuits produced from Acha – Pineapple pulp fibre Blends 

The proximate composition of biscuits produced from acha supplemented in the pineapple pulp dietary 

fibre is presented in Table 2. The moisture content of the biscuits decreased significantly (p<0.05) when more 

pineapple pulp dietary fibre was supplemented into the formulation. This was an indication that acha flour 

contained more moisture than pineapple pulp dietary fibre. The differences in moisture contents of the biscuit 

samples may be attributed to the hygroscopic nature of acha flour. Acha flour is described as being hygroscopic 

implying it absorbs moisture when exposed to atmospheric humidity (Jideani, 2010). It may, therefore, have 

allowed the absorption of moisture in high acha flour-containing samples which eventually reduced as the level 

of acha flour in the formulations also reduced. 

Moisture content has a relationship with the shelf stability of a food product in that the higher the 

moisture content, the lower the shelf stability, and vice versa (Atume et al., 2018). Sample A (composed of 100% 

Acha flour) had a moisture content of 14.25% but the incorporation of 2.5%, 5%, and 10% pineapple pulp dietary 

fibre into the formulations significantly (P<0.05) decreased the moisture content of biscuit samples B, C and D 

to 12.26%, 12.04%, and 11.61%, respectively. Biscuit above 12% moisture is liable to mold infestation and 

hydrolytic rancidity (Ayo and Ayo, 2018). The biscuit samples (B, C, and D) can be safely stored as they were 

all within the 12% maximum moisture content recommended for the safe storage of baked products. 

The ash content of a food is an indicator of its mineral content (Lasekan, 2014). The formulated biscuit 

samples were low in ash content. Sample A contained 3.12% ash which significantly (P<0.05) decreased to 

2.99%, 2.53%, and 2.00% in samples B, C, and D at the incorporation of 2.5%, 5%, and 10% pineapple pulp 

dietary fibre in the formulations respectively. This implied that pineapple pulp dietary fibre contained more ash. 

Thus, its incorporation in the biscuit increased ash content to levels that were significantly (P<0.05) different. In 

separate research works, Jideani and Akingbala (2013) and Ayo and Ayo (2018) reported ash content 4.78% and 

4.85% in acha flour while Tarhemba and Asemave (2019) reported pineapple pulp to have contained 1.04%ash. 

Ayo (2018) explained that a correlation exists between the ash content of food and its mineral content.  High ash 

contents of food indicate high mineral content. The recommended dietary allowance (RDA) for ash ranges 

between 7.0 – 9.2 %/day (FAO, 2015) Based on this standard, all the acha- pineapple fibre biscuit samples ash 

was less than FAO recommended daily intake. 
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The crude fibre contents of the acha –pineapple pulp biscuit increased significantly (P<0.05). This result 

was expected as the pineapple pulp fibre to the acha. Acha had higher fibre content. This result also showed that 

acha flour has low fibre content. The low fibre content of acha flour was explained by Ayo and Ayo 2018) who 

reported that acha flour has low cellulose content that is easily broken down, giving it a low fibre content of 

2.01%.  Different values of crude fibre have been reported in both acha seeds and pineapple pulp with many 

attributing the differences to the chemical composition of the soil upon which the crops were planted. 

Sample A (100% acha biscuits) was highest in protein. The acha –pineapple pulp fibre but its protein 

content significantly (P<0.05) reduced as the acha flour in the formulation was substituted with pineapple pulp 

dietary fibre. This result was a confirmation of the findings of Ayo et al., (2018) who reported acha seeds to 

contain 9.36% protein and rated acha seeds as one of the most proteinous cereals. The protein content of the 

biscuit samples decreased with an increase in the amount of pineapple pulp dietary fibre in the formulation. This 

result is an indication that the pineapple pulp dietary fibre supplemented into the formulations was lower in 

protein. 

Significant (P<0.05) differences were observed in the crude fat contents of all the samples. This result 

showed that the difference in the crude fat contents of acha flour and pineapple pulp is pronounced. These findings 

were in agreement with the findings of the Ogbonnaya and Abdul-kadir (2008). The decrease in the protein and 

carbohydrate content of the blends biscuits with an increase in added pineapple fibre could be due to the relatively 

lower content of the same pineapple fibre than acha. 

 

Table 2: Proximate Composition of rats fed with Biscuits produced from Acha – Pineapple pulp fibre 

Blends (%) 

Samples Moisture Protein Fibre Ash Fats CHO 

A 14.25a±0.05 8.28a±0.01 2.87d±0.75 3.12d±0.01 7.50a±0.01 67.70d±0.68 

B 12.26b±0.03 7.16b±0.01 3.83c±0.03 2.99c±0.01 6.83b±0.29 67.58c±0.05 

C 12.04c±0.03 6.93c±0.01 4.42b±0.55 2.53b±0.01 6.44c±0.01 67.39b±0.56 

D 11.61d±0.03 6.28d±0.01 5.10a±0.01 2.00a±0.01 6.19d±0.33 66.40a±0.06 

Values are means ± standard deviation of triplicate determinations. Values in the same column with different 

superscripts are significantly different (p<0.05). 

 

Key: 

A = Biscuit prepared from 100% Acha (control sample) 

B = Biscuit prepared from 97.5% Acha and 2.5% pineapple pulp fibre 

C = Biscuit prepared from 95% Acha and 5% pineapple pulp  fibre 

D = Biscuit prepared from 90% Acha and 10% pineapple pulp fibre 

 

Mineral and vitamin content biscuits produced from Acha – Pineapple pulp fibre blends 

Table 3 presents the result of mineral and vitamin content of biscuits from Acha supplemented with 

pineapple pulp fibre (PPF). 

The potassium content of the biscuit samples increased from 215.20 mg/g in sample A to 232.18 mg/g 

in sample B, 251.11 mg/g in sample C, and 266.98 mg/g in sample D. this increase in potassium content was 

significant (p<0.05) across all the biscuit samples. This increase in the potassium content of the samples as the 

formulations were varied to include more pineapple pulp dietary fibre is an indication that pineapple pulp dietary 

fibre contains more potassium than acha flour. This result is in agreement with the findings of Tarhemba and 

Asemave (2019) who reported high potassium content (251 mg/g) in pineapple pulp and Ayo et al., (2017) who 

in a separate study on the effect of pretreatments on the quality of Acha flow and acha flour-based biscuits reported 

a comparatively lower value of potassium (216 mg/g) in acha flour. 

Potassium is one of the most important minerals in the body. It helps to regulate fluid balance, muscle 

contractions, and nerve signals. 3500 mg/day has been recommended as the body‟s daily need for potassium 

(FAO, 2015). Potassium content above the recommended daily allowance (RDA) has been reported to be the 

prime cause of hyperkalemia, a condition that affects the human kidney (Pilch, 2017). Although the potassium 

content of the biscuits produced from acha flour supplemented with pineapple pulp dietary fibre was lower than 

the RDA (3500 mg/g) it was high enough to provide health benefits to the body. Bonire et al (2012) reported 150 

mg/g of potassium to have provided optimal nerve impulse and muscle contractions in rats fed with a specially 

formulated diet that contained 150 mg/g of potassium. This result implied that the potassium content of all the 

processed biscuit samples was high enough to provide consumers of the biscuit with all the nutritional and health 
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benefits associated with the consumption of potassium-rich foods and at the same time, low enough to prevent 

the occurrence of hyperkalemia. 

The manganese content of the biscuit samples also increased with an increase in the amount of pineapple 

pulp dietary fibre supplemented into the formulations indicating that pineapple pulp dietary fibre contains more 

manganese than acha flour. Tarhemba and Asemave (2019) reported 57 mg/g of manganese in pineapple pulp 

whereas 43 mg/g of manganese was reported in Acha flour by Ojimelukwe (2009). Thus, the findings of the 

present study are in line with that of other researchers. An increase in the manganese content of the biscuits was 

significant (P<0.05) between samples A and B but insignificant (p>0.05) in samples C and D. 

Manganese is a trace mineral that is very important for the human body. It contributes to many bodily 

functions including the metabolism of amino acids, cholesterols, and carbohydrates. It also plays a role in bone 

formation, blood clotting, and reducing inflammation (Pascual, 2001) The human body cannot produce 

manganese, the manganese from the diet is stored in the liver, pancreas, bones, brain, and kidney (Purves, 2003). 

The RDA for manganese is between 35-50 mg/day (FAO, 2015). This implied that the manganese content of all 

the biscuit samples (43.11 mg/g for sample A, 45.28 mg/g for sample B, 47.25 mg/g for sample C, and 48.80 

mg/g for sample D) were within the recommended range and were all capable of providing the health benefits 

associated with the consumption of manganese-rich diets. 

The values of potassium (215.20 mg/g) and manganese (43.11 mg/g) reported for 100% acha biscuit in 

the present study were slightly lower than those reported by other researchers in the literature. Ayo et al., (2015) 

reported 247.08 mg/g of potassium and 44.93 mg/g of manganese in acha biscuits. The lower potassium and 

manganese content reported in the present study may be due to variations in the mineral composition of the soil 

upon which the acha used in the present study was cultivated. Atume et al., (2018) reported the mineral 

composition of soil varies from one geopolitical region to another and it influences the mineral composition of 

crops grown on them. The lower potassium and manganese content of acha recorded in this study may also be 

attributed to the presence of ant nutrient factors like trypsin, phytate, and tannins in the cereal which are capable 

of limiting the bioavailability of minerals in crops (Rachie, 2004). 

Vitamins are essential compounds that help the body grow and function optimally. The biscuit samples 

were analyzed for vitamins A and C. These vitamins were selected based on the recommendations of other 

researchers (Ayo and Ayo, (2018) and Ogbonnaya and Abdul-kadi (2008)) that they are the prominent vitamins 

in acha flour and they exert the highest antioxidant activity amongst other vitamins contained in acha. 

The amounts of vitamin A in all the biscuit samples were low and failed to meet the RDA of 15 mg/day 

(FAO, 2015). This result implication is that the processed acha biscuit supplemented with pineapple pulp dietary 

fibre does not contain enough amounts of vitamin A to provide health benefits like the protection and maintenance 

of sight and should not be depended on as the sole source of vitamin A to the body. 

Vitamin C plays an important role in several body functions including the production of collagen, 

Lcarnitine, and some neurotransmitters. It helps metabolize proteins and reduce the risk of some cancers through 

its antioxidant activity and free radical scavenging (Indian Food and Nutrition Board, Institute of Medicine, 2000). 

It is, however, not synthesized by the human body and is difficult to store since it is water-soluble. Therefore, a 

continuous supply of vitamin C to the body through diet is to be ensured. The formulated biscuit samples had low 

vitamin content as compared to 30.06 mg/g and 31.00 mg/g reported in the literature for acha biscuits (Ogunsina, 

et al., (2010) and Hooda and Jood, (2005)). The lower values of vitamin C recorded in this study may be attributed 

to some processing unit operations that were used during the processing of the flour blends into biscuits 

particularly the baking unit operation. Vitamin C is heat-labile and the baking temperature (218oC) was high 

enough to have a reducing and lowering effect on the vitamin C content of the baked biscuits. Gernah et al., 

(2012) reported vitamin C to be readily lost in a product if thermal processing methods were employed in its 

production. 

Sample A contained 29.36 mg/g vitamin C which reduced to 20.00 mg/g in sample B, 17.21 mg/g in 

sample C, and 15.00 mg/g in sample D. The decrease in vitamin C content of the samples as the percentage 

composition of Acha flour decreased and pineapple pulp dietary fibre increased indicated more vitamin C were 

contained in acha flour than pineapple pulp dietary fibre. Differences in the vitamin C content of the biscuit 

samples were significant across all the samples. All the biscuit samples contained an amount of vitamin C that 

was lower than the 60 mg/g recommended for daily intake of vitamin C. 

 

Table 3: Mineral and vitamin contents of Biscuits produced from Acha – Pineapple pulp fibre Blends  
A 215.20d± 0.02 43.11a± 0.06 2.53a± 0.02 29.36a± 0.06 

B 232.18c ± 0.01 45.28b± 0.07 1.68b ± 0.01 20.00b± 0.07 

C 251.11b ±0.03 47.25c± 0.01 1.44c ±0.03 17.21c± 0.01 

D 266.98a ±0.01 48.80c± 0.01 1.15d ±0.01 15.00d± 0.01 

Values are means ± standard deviation of triplicate determinations. Values in the same column with different 

superscripts are significantly different (p<0.05). 

 



Nutritional And Sensory Quality Of Acha And Pineapple Pulp Fibre Based Biscuits 

DOI: 10.9790/2402-1905015360                           www.iosrjournals.org                                                 58 | Page 

Key: 

A = Biscuit prepared from 100% Acha (control sample) 

B = Biscuit prepared from 97.5% Acha and 2.5% pineapple pulp fibre 

C = Biscuit prepared from 95% Acha and 5% pineapple pulp  fibre 

D = Biscuit prepared from 90% Acha and 10% pineapple pulp fibre 

 

Sensory Evaluation of Biscuits produced from Acha – Pineapple pulp fibre Blends Consumer‟s 

appetite for food is stimulated or dampened by physical attributes such as its Appearance. Biscuit sample A had 

the most preferred means scores for sensory appearance (7.40) followed by sample B (7.25), C (7.15), and D 

(7.00) in that order as shown in Table 4. The three most preferred products (A, B, and C) contained high 

proportions of Acha (100%, 97.5%, and 95%). Conversely, the least preferred product (sample D) contained the 

least amount of Acha (90%). 

The consumer‟s preference of the biscuits appearance decreased significantly (p<0.05) from a mean 

score of 7.40 in sample A to 7.25 in sample B, 7.15 in sample C, and 7.00 in sample D when formulations were 

altered in the respective samples to contain increased amounts of pineapple pulp dietary fibre. This trend may be 

attributed to the earlier reports that consumer‟s preference for food in terms of appearance (Ogazi et al., 2010). 

Research by Jideani and Akingbala, (2013) showed Acha is a rich source of carotenoids that impact colorful 

appearance on the cereal. Pineapple, on the other hand, has also been reported to be a good source of carotenoids 

but the bulk of the carotenoid is contained in the pulp itself leaving a great possibility of carotenoid deficiency in 

pulp extracts like dietary fibre (Tarhemba and Asemave, 2019). It is therefore understandable that the consumer‟s 

preference for the biscuit samples decreased as the amount of acha flour in the formulations also decreased. 

Differences in mouth feel scores amongst all the biscuit samples were significantly different (P<0.05). 

Sample A (6.50) had the least mouth feel score than all other biscuit samples. This low mouthfeel score may be 

attributed to perceived high oxalate content of the biscuit (0.89mg/100g). Oxalates have been reported to impart 

a bitter taste to foods and beverages and this must have affected the consumer‟s preference of the sample in terms 

of mouthfeel (Igbabul et al., 2014). Sample B scored 6.85 while sample C had a mouth feel score of 8.90and was 

the most preferred product by the panelists in terms of mouthfeel. The mouthfeel score dropped to 6.55±1.93 in 

sample D as the level of pineapple pulp dietary fibre was increased in the formulations. It is reported that pineapple 

contains high phenolics and phenolic compounds are known to improve the taste, flavor, and mouth feel of foods 

(Siddhuraju and Becker, 2013). This explains why the consumer‟s preference of the biscuit samples in terms of 

mouthfeel increased with an increased amount of pineapple pulp dietary fibre in the formulations. The decrease 

in consumer preference observed in sample D where the amount of pineapple pulp dietary fibre was increased to 

10% may be due to an overemphasize pineapple aroma in the biscuit sample D which consumers feel was too 

pronounced to be desirable. 

The flavor of foods including biscuits describes the lasting impression of the food after consumption and 

it seems to mask acceptable attributes such as taste and aroma since it is often perceived last. As the taste of new 

products such as biscuits is a crucial determinant of acceptance, flavor plays a similar role (Moors, 2012). 

Dietary fibres are known to have a slightly bitter after taste which, however, does not linger for long and 

this could be the reason for the low flavor score of sample D which contained high amounts of the dietary fibres. 

As the concentration of pineapple pulp dietary fibre was increased in the formulations, a threshold was met at 

sample C where incorporation of more dietary fibre into the formulations tends to decrease the panelist's 

preference since the biscuits developed had a slippery mouthfeel. 

Sample C had the highest mean score in overall acceptability (8.01±0.12) of the formulated biscuits. 

This was expected as it was the most preferred biscuit in flavor (8.00), mouth feel (8.90), and crispness (7.90). 

Conversely, sample D was the least preferred product in overall acceptability (6.80). This too was not strange as 

it was least preferred in all the sensory parameters that were evaluated. The mean score for overall acceptability 

of sample C was significantly (P<0.05) different from all the other biscuit samples (P<0.05). The mean overall 

acceptability score of sample D was also significantly (P<0.05) different from that of the other samples. However, 

the mean overall acceptability scores for samples A (7.00) and B (7.08) were not significantly (P<0.05) different. 

Sample C had an overall acceptability score of 8.01which means it is “liked very much”, samples A and 

B had 7.00and 7.08meaning they were “liked moderately” while sample D scored 6.8 meaning it was “liked 

slightly”. This implied that none of the formulated biscuit samples was disliked. Sample C made from 95% Acha 

and 5% pineapple pulp dietary fibre can be produced on a commercial scale with assured confidence of 

consumers‟ acceptance. 

 

Table 4: Sensory properties of rats fed with biscuits produced from Acha – Pineapple pulp fibre blends 

Attributes 

Samples               Appearance      Flavour  Mouthfeel  Crispness          Acceptability 

A 7.40a± 1.14  7.20b ± 1.94  6.50c ± 2.28  6.90c ± 0.00  7.00b± 0.03 



Nutritional And Sensory Quality Of Acha And Pineapple Pulp Fibre Based Biscuits 

DOI: 10.9790/2402-1905015360                           www.iosrjournals.org                                                 59 | Page 

B 7.25b ± 1.28  7.15b± 1.69  6.85b ± 1.81  7.25b ± 0.00  7.08b± 0.05 

C 7.15c ±1.50  8.00a± 2.43  8.90a ± 1.85  7.90a ± 0.00  8.01a± 0.12 

D 7.00d ±1.12  6.75c± 1.94  6.55c ± 1.93  6.90c ± 0.00  6.80c± 0.08 

Values are means ± standard deviation of triplicate determinations. Values in the same column with different 

superscripts are significantly different (p<0.05). 

 

Key: 

A = Biscuit prepared from 100% Acha (control sample) 

B = Biscuit prepared from 97.5% Acha and 2.5% pineapple pulp 

C = Biscuit prepared from 95% Acha and 5% pineapple pulp 

D = Biscuit prepared from 90% Acha and 10% pineapple pulp 

 

IV. Conclusion 
The research has shown that pineapple pulp fibre can be added to acha flour to improve the nutrients 

content. The fibre content of acha pineapple fibre blends was significantly improved by the addition of the 

pineapple pulp fibre. The most preferred and acceptable blend biscuits are that with 5% pineapple pulp fibre flour. 

Consequently, 95% Acha flour and 5% pineapple pulp dietary fibre can be used as composite flour to 

produce biscuits of good quality that will promote snack consumption that will serve as a measure towards 

achieving food security. This will encourage the consumption of indigenous products, create employment 

opportunities too many Nigerians and culminate in economic development as biscuit imports will also reduce. 
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