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Abstract: The purpose of this paper is to investigate the effect of fermentation on the quality of cashew 

kernel flour for biscuit making. Fermented and unfermented cashew kernels flours produced were used 
to substitute wheat flour. Functional properties of flours were evaluated. Chemical and sensory 

characteristics of various biscuits obtained were used to compare them. Fermentation improved water 

absorption capacity, foaming and emulsification properties but reduced (P < 0.05) oil absorption 

capacity of cashew kernel flour. The analysis of nutritive values showed that fermentation increased the 
protein and fat contents respectively from 34.10±0.41 to 38.67±0.4 and from 28.16±0.07 to 31.02±0.18. 

Substitution of wheat flour by cashew kernels flours increase protein, fat, fiber and ash contents of 

biscuits. Biscuits from cashew kernel flour overall acceptability decreased with fermented cashew kernel 
flour incorporation. Negative correlation was observed between brown colour score and overall 

acceptability also between aroma (cashew kernel aroma and fermented cashew kernel aroma) scores 

and overall acceptability of biscuits. Panelists accepted regarding overall acceptability, biscuits 

containing 100 % unfermented cashew kernel flour and those containing 40 % of fermented cashew 
kernel flour. Substitution of wheat flour by unfermented cashew kernel flour and 40 % by fermented 

cashew kernel flour would improve nutritive values of biscuits and cashew kernel consumption locally. 

 
Keywords: Fermentation, Cashew kernels flours, substitution, quality, biscuits. 

 

1. Introduction 

 

Biscuits are a widely consumed food 

produced from wheat flour, sugar and fat 

[1]. However, the wheat imported by sub-

Saharan African countries is expensive and 

the proteins, fibers and minerals content of 

the wheat flour commonly used (T45) for 

biscuit production is relatively low. 

Research is being carried out to reduce the 

cost of biscuit production and to improve 

the functionality of biscuits by modifying 

their nutritional composition. This involves 

the use such as of non-wheat flour  to 

improve nutritive quality of biscuits and 

overcome the high cost problems of wheat 

flour faced by importing countries whose 

climates are unfavorable to wheat growing 

[2, 3]. 

Acceptable biscuits have been produced 

from blends of fonio, wheat and cowpea; 

millet and pigeon pea; wheat and plantain; 

maize and pigeon pea [4; 5; 6; 7]. However, 

increasing the levels of cashew nut paste in 

the biscuits resulted in a significant 

decrease in the sensory attribute scores of 

the biscuits [8]. [9] also made similar 

findings. 

Cashew nuts are the fruit of the cashew tree 

(Anarcadium occidentale) which is a 

widely grown in tropical region. Cashew 

trees are widely grown in several regions of 

Côte d’Ivoire, which is the world's largest 

producer of raw cashew nuts with 25 % of 

world market share [10, 11].  
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Fermentation helps enhance the taste and 

aroma of food products [12]  

This study assessed the effects of 

fermentation on the quality of flour 

prepared from cashew kernel. The quality of 

biscuits developed from composite flours 

containing cashew kernel fours and wheat 

flour were also investigated. 

 

2. Material and Methods 

 

Material 

The small pieces of cashew kernel were 

obtained by mechanical shelling at the 

Fassou cashew factory based in 

Yamoussoukro (Côte d'Ivoire). Food 

ingredients including wheat flour, sugar, 

margarine, eggs, and baking powder were 

purchased from a supermarket in 

Yamoussoukro (Côte d’Ivoire). 

 

Methods 

Production of unfermented cashew 

kernel flour 

Defatted cashew kernel flour was produced 

according to the modified method proposed 

by [13]. The cashew kernels were cleaned 

of plant debris and unhealthy kernels. The 

oil of the previously treated kernels was 

extracted twice with n-hexane at a ratio of 

1: 1 (w / w). The oilcake were dried at 70 ° 

C in an oven for 12 hours in order to remove 

traces of hexane before being reduced to 

flour using a hammer mill containing a 150 

μm mesh. The resulting flour was stored in 

polyethylene bags at room temperature. 

 

Production of fermented cashew kernel 

flour 

The sorted kernels are fermented using the 

modified method described by [14]. 

Almonds (1 kg) are boiled at 100° C with 

distilled water (w / v) for 30 minutes. They 

are wrapped in plantain leaves to be 

fermented for 72 hours. The fermented 

kernels are dried in a ventilated oven at 65  ͦ

C for 48 hours. The fermented kernels oil 

was then extracted twice with n-hexane at a 

ratio of 1: 1 (w / w) as previously described. 

The oilcake were dried at 70 ° C in an oven 

for 12 hours in order to remove traces of 

hexane before being reduced to flour using 

a hammer mill containing a 150 μm mesh. 

The flour is stored in polyethylene bags at 

room temperature. 

 

Preparation of Composite Flour 

Composites flours are prepared by 

substituting the wheat flour with 

unfermented cashew kernels flour or 

fermented cashew kernels flour in the ratio 

of 100:0, 80:20, 60:40, 40:60, 20:80 and 

100:0 w/w. 

 

Functional properties analysis of flours 

Bulk density was determined by the method 

described by [15]. The Water absorption 

capacity (WAC) was determined by the 

method of [16]. The oil absorption capacity 

(OAC) was determined according to the 

method of [17]. Emulsion activity (EA) was 

carried out according to the method 

described by [18]. The foam capacity (FC) 

was determined by the method of [19]. 

 

Biscuit production 

The recipe adopted after preliminary 

experimentation was as follows: flour (200 

g), margarine (100 g), powdered sugar (100 

g), whole egg, baking powder (4 g), liquid 

milk (100 g/ L) (50 mL). 

The margarine and the powdered sugar was 

creamed together at medium speed until 

light and fluffy appearance is formed. The 

flour is added to the cream and then 

homogenized. The egg and liquid milk were 

added to the cream. The flour previously 

mixed with baking powder and then sieved 

is introduced last. The ingredients are 

mixed and the dough obtained is prepared 

using a pocket. The dough pieces are placed 

on baking paper in trays and baked for 15 

minutes in an oven preheated to 180 ° C. 
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Nutritional composition of biscuits 

The moisture content and fat content of the 

various biscuits samples were performed  

using [20]. The crude protein and fat 

contents were respectively determined by 

estimating the nitrogen content using the 

Kjedahl and using the Soxhlet apparatus 

methods [21]. Ash and carbohydrate were 

respectively analysed using the method of 

[22] and [23]. Biscuit samples were 

analysed for fiber content according to the 

method described in [24]. Energy values 

were determined by methods described by 

[25].  

 

Sensory evaluation 

The descriptive test of the biscuits was 

carried out using the method described by 

[26]. Fifteen (15) trained panelists 

composed of women and men judged the 

samples. The method consists to quantify 

the appropriate descriptors (colour, texture, 

taste and aroma) according to a category 9 

scale. All the instructions were provided to 

panelists before evaluation [27].  

Biscuits  were also evaluated by 60 panelists 

for overall acceptability on a 9-point 

hedonic scale (1 – extremely dislike, 2 – 

dislike very much, 3 – dislike moderately, 4 

– dislike slightly, 5– neither like nor dislike, 

6 – like slightly, 7 – like moderately, 8 – like 

very much, 9 – extremely like) [27].  

Different types of biscuit samples were 

presented in random order coded with 

random three-digit numbers on white 

plastic dishes, and served at the day of 

manufacture as well as under normal 

illumination (daylight). Water was provided 

to the panelists in order to cleanse their 

palates in between every sample. 

 

Statistical analysis 

Statistical analysis was carried out using 

Statistica 7.1. Soft software. The Newman-

Keuls multiple means comparison test was 

used to verify differences between the 

samples. P < 0.05 was set as the criterion of 

significance. 

 

3. Results and Discussion 

 

The effect of cashew kernel fermentation 

and wheat flour substitution by cashew 

kernel flours on the functional properties is 

presented in Table 1. Water absorption 

capacity (WAC), oil absorption capacity 

(OCA), emulsifying activity (EA) and 

foaming capacity (FC) were significantly 

differs in the types of flours (Table 1). 

Fermentation of cashew kernel for 72 h 

decreased the bulk density of the cashew 

kernel flour. [28] reported that bulk density 

depends on the combined effects of 

interrelated factors such as the intensity of 

attractive inter-particle forces, particle size, 

and number of contact points. The result is 

similar to that of [29] who reported that 

germination and fermentation leads to 

decrease in the bulk density of foods. The 

decrease in bulk density of the fermented 

flour would improve the fluidity of the 

slurry. Fermentation would therefore be a 

useful method for the preparation of 

weaning feeds [30].  

Fermentation significantly (p < 0.05) 

increased the water absorption capacity of 

cashew kernel flour. Also, wheat flour 

substitution by cashew kernels flours 

increased water absorption capacity of 

composite flours. The amount and nature of 

hydrophilic constituents such as proteins 

and to some extent the pH value favorably 

influence the water absorption capacity of a 

flour [31]. 

The correlation analysis revealed in Table 2 

supported that the proteins content and 

water absorption capacity were highly 

positive correlated (r = 0.98 p < 0.05). 

Proteolytic activity during fermentation 

may have increased the polar groups, which 

improved hydrophilicity of the cashew 

kernel flour proteins.  
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In contrast, fermentation decreased 

significantly (p > 0.05) the oil absorption 

capacity of cashew kernel flour. 
 

Table 1 

Functional properties of flours 

 

Values are means of triplicate replications. Means within a column with different superscript were significantly (p < 0.05) different. UCF: 

Unfermented cashew kernel flour; UCF80: 20 wheat flour + 80 unfermented cashew kernel flour; UCB60: 40 wheat flour + 60 unfermented 

cashew kernel flour; UCB 40: 60 wheat flour + 40 unfermented cashew kernel flour; UCB20: 80 wheat flour + 20 unfermented cashew 

kernel flour; FCB: fermented cashew kernel flour; FCB80: 20 wheat flour + 80 fermented cashew kernel flour; FCB60: 40 wheat flour + 

60 fermented cashew kernel flour; FCB40: 60 wheat flour + 40 fermented cashew kernel flour; FCB20: 80 wheat flour + 20 fermented 

cashew kernel flour; WF: wheat flour. 

 

The result however agrees with the work of 

[32] who observed a significant decrease in 

oil absorption capacity of defatted coconut 

(Cocos nucifera L.) flour with increase in 

fermentation time. The decrease observed 

could be attributed to the increase in the fat 

content during the fermentation process 

[33]. Unfermented and fermented cashew 

kernel flours has a higher oil absorption 

capacity than wheat flour. The higher oil 

absorption capacity suggest that these flours 

would be useful in formulation of foods 

such as biscuits and cakes where oil 

absorption capacity is an important 

consideration. 

Resullts (Table 1) showed that fermented 

cashew kernel flour had high emulsion 

activity (EA). Fermentation had 

significantly increased (P < 0.05) the 

emulsion activity. The emulsifying activity 

is the work of soluble proteins, which, 

present at the water and oil interface,  

promote the formation of emulsions [34]. 

The fermentation would therefore make the  

proteins more soluble, thus promoting the 

formation of more emulsions in the 

fermented cashew kernel flour. These 

results are in agreement with the work of 

[35] who observed an increase in 

emulsifying capacity during the 

fermentation of sorghum flour. Wheat flour 

substitution by cashew kernels flours 

increased emulsion activity of composite 

flours.  

The emulsifying activity has utility in the 

preparation of pastry and bakery products 

[36]. 

The increase in foaming capacity is thought 

to be due to the reduction of the surface 

tension of proteins because of the 

hydrolysis of proteins into amino acids 

during fermentation [37]. Foams are used to 

improve texture, consistency and 

appearance of foods. 

WF 0.63±0.05
i

109.75±1.5
a

89.52±0.9
a

48.27±0.7
a

35.7±0.05
a

UCF20 0.59±0.01
h

110.68±0.59
b

98.75±0.1
c

49.59±0.09
b

40.75±0.01
b

UCF40 0.56±0.08
fg

116±1.2
c

110.03±0.88
e

51.36±0.1
d

46.37±0.02
d

UCF60 0.51±0.02
e

128.21±1.3
f

118.79±0.64
g

53.28±0.19
e

52.78±0.07
f

UCF80 0.47±0.09
cd

133.12±0.5
g

126.28±0.55
i

55.32±0.25
g

59.07±0.05
h

UCF 0.44±0.04
b

144.01±0.11
i

135.87±0.83
k

58.57±1.23
i

68.23±0.03
j

FCF20 0.57±0.07
gh

120.75±1.15
d

96.17±0.4
b

51.19±0.23
c

42.83±0.06
c

FCF40 0.54±0.03
f

123.27±1.26
e

107.22±0.7
d

54.97±0.07
f

47.66±0.06
e

FCF60 0.48±0.05
de

139.33±1.24
h

111.98±0.95
f

56.79±0.13
h

54.17±0.06
g

FCF80 0.45±0.04
bc

148.19±1.1
j

116.07±0.9
h

60.88±0.35
j

64.57±0.03
i

FCF 0.4±0.06
a

154.83±0.89
k

123.4±0.28
j

64.81±1.85
k

72.3±0.03
k

Flours 

samples

Bulk Density 

(g/mL
-1

)
WAC (% ) OAC (% ) EA (% ) FC (% )
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Table 3 shows positive correlation between 

proteins and fibers contents and functional 

properties (WAC, OAC, EA and FC). These 

positive correlations indicate that 

incorporation rates of cashew kernels flours 

increase significantly (P < 0.05) functional 

properties of composite flours.  

 

Table 2 

Correlation coefficients among functional properties analysis of flours, Nutritional composition and 

Sensory evaluation of biscuits. 

 

Correlations in bold are significant at the 0.05 level 

 

The results in Table 3 show a significant 

difference (p < 0.05) between the nutritional 

characteristics of biscuits containing 

cashew kernels (unfermented cashew 

kernels flour or fermented cashew kernels 

flour) and biscuits made from 100 % wheat 

flour nutritional values.  

Indeed, the incorporation rates of cashew 

kernels flours allow an increase in proteins, 

lipids, ash and fibers content. It is well 

documented that cashew kernel is a major 

source of proteins, fat, ash and fiber [38; 

39]. The inclusion of cashew kernel flours 

to the formulation decreased the 

carbohydrate content with regard to the 

control sample. 

Table 3 

Proximate Composition of biscuits 

 
 
Values are means of triplicate replications. Means within a column with different superscript were significantly (p < 0.05) different. 

WB: wheat flour biscuit; UCB20: 80 %wheat flour + 20 % unfermented cashew kernel flour biscuit; UCB40: 60 % wheat flour + 40 

% unfermented cashew kernel flour biscuit; UCB60: 40 % wheat flour + 60 % unfermented cashew kernel flour biscuit; UCB80: 20 

% wheat flour + 80 % unfermented cashew kernel flour biscuit; UCB: Unfermented cashew kernel flour biscuit; FCB20: 80 %wheat 

flour + 20 %fermented cashew kernel flour biscuit; FCB40: 60 %wheat flour + 40 % fermented cashew kernel flour biscuit; FCB 60: 

40 %wheat flour + 60 % fermented cashew kernel flour biscuit; FCB80: 20 %wheat flour + 80 % fermented cashew kernel flour 

biscuit; FCB: fermented cashew kernel flour biscuit.

Samples
Moisture 

(g/100g)

Proteins 

(g/100g)

Fat 

(g/100g)

Carbohydrate 

(g/100g)

Ash 

(g/100g)

Fiber 

(g/100g)

Energy 

(kcal/100g)

WB 3.40±0.02
a

12.77±0.23
a

10.36±0.09
a

0.98±0.15
a

71.48±0.57
k

1.39±0.2
a

430.28±0.3
a

UCB20 3.53±0.08
b

16.35±0.09
b

12.18±0.05
b

1.42±0.04
c

66.51±0.11
j

1.91±0.2
d

441.35±0.32
b

UCB40 3.86±0.04
d

18.53±0.25
d

15.53±0.10
d

1.90±0.08
f

60.16±0.2
h

2.49±0.1
g

454.51±0.2
d

UCB60 4.06±0.02
f

25.25±0.07
f

20.52±0.35
f

2.38±0.05
i

47.62±0.39
f

3.04±0.3
i

476.74±0.14
f

UCB80 4.23±0.06
g

29.60±0.11
h

26.88±0.20
h

2.84±0.19
j

36.39±0.45
d

3.63±0.6
j

506.16±0.1
h

UCB 4.35±0.01
i

34.10±0.41
g

28.16±0.07
i

3.32±0.15
k

30.11±0.24
b

3.99±0.4
k

510.26±0.34
i

FCB20 3.73±0.05
c

17.79±0.37
c

13.97±0.09
c

1.23±0.07
b

63.27±0.34
i

1.65±0.1
b

450.03±0.2
c

FCB40 3.96±0.07
e

23.15±0.10
e

17.83±0.24
e

1.51±0.12
d

53.54±0.16
g

1.87±0.2
c

467.17±0.19
e

FCB60 4.27±0.09
h

26.93±0.29
g

22.55±0.15
g

1.77±0.2
e

44.46±0.28
e

2.19±0.3
e

488.55±0.4
g

FCB80 4.52±0.03
j

33.93±0.17
i

27.97±0.06
j

2.05±0.24
g

31.52±0.11
c

2.43±0.1
f

513.52±0.1
j

FCB 4.73±0.05
k

38.67±0.4
k

31.02±0.18
k

2.33±0.16
h

23.26±0.13
a

2.74±0.1
h

526.86±0.28
k

Parameters

Proteins Carbohydrates Fat Fibres WAC OAC EA FC Brown colour Firmness Crispness Aroma Oveall accep

Proteins 1.00

Carbohydrates -0.99 1.00

Fat 0.98 -0.99 1.00

Fiber 0.62 -0.67 0.74 1.00

WAC 0.98 -0.97 0.95 0.55 1.00

OAC 0.83 -0.86 0.90 0.95 0.77 1.00

EA 0.84 -0.81 0.77 0.22 0.87 0.46 1.00

FC 0.98 -0.98 0.99 0.74 0.95 0.89 0.78 1.00

Brown colour 0.81 -0.77 0.71 0.15 0.86 0.43 0.79 0.70 1.00

Firmness -0.88 0.90 -0.91 -0.75 -0.86 -0.89 -0.62 -0.87 -0.62 1.00

Crispness -0.91 0.92 -0.92 -0.64 -0.91 -0.82 -0.65 -0.88 -0.81 0.92 1.00

Aroma 0.95 -0.93 0.92 0.57 0.96 0.77 0.77 0.91 0.89 -0.84 -0.93 1.00

Overall accep -0.94 0.92 -0.88 -0.37 -0.97 -0.62 -0.91 -0.88 -0.93 0.76 0.87 -0.94 1.00
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At the same incorporation rate of cashew 

kernel flour, biscuits containing fermented 

cashew kernel flour and those containing 

unfermented cashew kernel flour have 

significantly different. 

Fermentation helps to increase significantly 

(p < 0.05) proteins content. This trend is 

similar to the observations of [40] who 

found a significant increase in proteins 

content of soybean (Glycine max), Cowpea 

(Vigna unguiculata) and ground bean 

(Macrotyloma geocarpa) after 

fermentation. This increase could be 

attributed to the increase in microbial mass 

during fermentation, causing extensive 

hydrolysis of proteins to amino acids and 

other simple peptides [41]. The crude fibers 

decrease from 20.16 to 17.20 g / 100 g after 

fermentation. This could result from the 

degradation of fibers by microorganisms 

[42]. On the other hand, the content of 

carbohydrates and fiber are reduced by 

fermentation.  

The sensory characteristics of a product are 

an important aspect in the overall 

acceptability of that product. 

Figures 1 and 2 shows the sensory profiles 

of the unfermented cashew kernels flours 

biscuits and the fermented cashew kernel 

flour biscuits, respectively. The browning 

of the biscuits is significant (P < 0.05) more 

noticeable in the case of biscuits based on 

fermented cashew kernels than with the 

biscuits based on unfermented cashew 

kernel flour. Biscuits made from fermented 

or unfermented cashew kernel flours have a 

significantly higher intensity of brown 

colour (P < 0.05) than that of the control 

biscuit (100 % wheat). The perception of 

brown colour in biscuits increases 

significantly with the rate of substitution of 

wheat flour by cashew kernel flours 

(fermented cashew kernel flour or 

unfermented cashew kernel flour).  A 

significant and positive correlation (r = 

0.81) between protein content and biscuits 

brown colour intensity is observed. The 

proteins in the presence of reducing sugars, 

by the Maillard reaction favors the 

production of browner biscuits [43]. The 

browning of biscuits decreases the colour 

acceptability score.  

 
 

 
Fig. 1. Sensory profile of biscuits made from unfermented cashew kernel flour and 

wheat flour 
Results are presented as the mean (n = 15).WB: wheat flour biscuit; UCB20: 80 %wheat flour + 20 % unfermented 
cashew kernel flour biscuit; UCB40: 60 % wheat flour + 40 % unfermented cashew kernel flour biscuit; UCB60: 40 % 
wheat flour + 60 % unfermented cashew kernel flour biscuit; UCB80: 20 % wheat flour + 80 % unfermented cashew 
kernel flour biscuit; UCB: Unfermented cashew kernel flour biscuit. 

0
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4
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8

Colour (Brown)

Texture (Firmness)
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Fig. 2. Sensory profile of biscuits made from fermented cashew kernel flour and 

wheat flour 
Results are presented as the mean (n = 15). WB: wheat flour biscuit; FCB20: 80 %wheat flour + 20 %fermented cashew kernel 

flour biscuit; FCB40: 60 %wheat flour + 40 % fermented cashew kernel flour biscuit; FCB 60: 40 %wheat flour + 60 % 

fermented cashew kernel flour biscuit; FCB80: 20 %wheat flour + 80 % fermented cashew kernel flour biscuit; FCB: fermented 

cashew kernel flour biscuit. 

 

The descriptors “cashew kernel taste” and 

“cashew kernel aroma” are significantly (P 

< 0.05) perceived by the panelists when 

tasting the biscuits produced from 60 % 

substitution rate for wheat flour by 

unfermented cashew kernel flour. While the 

descriptors "fermented taste" and 

"fermented aroma" are significantly, (P < 

0.05) perceived from 40% substitution rate 

of wheat flour by fermented cashew kernel 

flour. Biscuits based on unfermented 

cashew kernel flour and those based on 

fermented cashew kernel flour show no 

significant difference (P < 0.05) in firmness 

and crispness. Wheat flour biscuits have the 

highest intensity of firmness and crispness.  

It is also observed that the perception of the 

intensity of the crispness and the firmness 

of biscuits based on composite flours  

(cashew kernel / wheat) decreases due to the 

substitution of wheat flour by kernel flours 

of cashew (fermented and unfermented 

cashew kernel flour).  

Composite flour biscuits are significantly (P 

< 0.05) less firm from 60 % substitution rate 

for wheat flour with cashew kernel flours.  

The results (Table 4) showed that cashew 

kernel fermentation and the substitution of 

wheat flour for cashew kernels flours 

influences negatively overall acceptability 

of biscuits made from composite flours. 

This decrease in overall acceptability could 

be explained by the hedonic characteristics 

(colour, aroma, taste) of cashew kernels 

flours. This interpretation could further be 

supported by the results obtained from the 

correlation analysis. As shown in Table 2, 

Brown colour, cashew kernel aroma and 

fermented aroma negatively correlated with 

overall acceptability (r = -0.93 and r = -0.94, 

respectively

0
1
2
3
4
5
6
7
8
9

Colour (Brown)

Texture (Firmness)

Crispness

Taste (Sugary)

Taste (Fermented)

Aroma (Fermented)

WB FCB20 FCB40 FCB60 FCB80 FCB
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Table 4  

Overall acceptability of biscuits 

 

Biscuit samples Overall Acceptability 

WB 8.28±0.95g 

UCB20 8.23±1,3g 

UCB40 8.20±1.18g 

UCB60 7.58±0.97f 

UCB80 7.51±0.84ef 

UCB 7.44±1.11e 

FCB20 7.57±1.52f 

FCB40 6.72±1.03d 

FCB60 4.82±1.25c 

FCB80 4.75±1.26b 

FCB 4.68±1.47a 
 

Means (n = 60) within a column with different superscript were significantly (p < 0.05) different.  

WB: wheat flour biscuit; UCB20: 80 %wheat flour + 20 % unfermented cashew kernel flour biscuit; UCB40: 60 % wheat flour + 40 

% unfermented cashew kernel flour biscuit; UCB60: 40 % wheat flour + 60 % unfermented cashew kernel flour biscuit; UCB80: 20 

% wheat flour + 80 % unfermented cashew kernel flour biscuit; UCB: Unfermented cashew kernel flour biscuit; FCB20: 80 %wheat 

flour + 20 %fermented cashew kernel flour biscuit; FCB40: 60 %wheat flour + 40 % fermented cashew kernel flour biscuit; FCB 60: 

40 %wheat flour + 60 % fermented cashew kernel flour biscuit; FCB80: 20 %wheat flour + 80 % fermented cashew kernel flour 

biscuit; FCB: fermented cashew kernel flour biscuit. 

 

Sensory attributes decrease when chickpea 

flour is added to bread [44]. In addition, 

fermentation induced alteration in food 

thereby the protein and fat may be degraded 

with consequent effect upon food flavor and 

texture [45]. With the cashew kernel, the 

panelists have depreciated these changes. 

There is no significant difference at the 5 % 

threshold between biscuits prepared with 80 

% wheat flour and 20 % unfermented 

cashew kernel flour (UCB20), biscuits with 

60% wheat flour and 40 % unfermented 

cashew kernel flour (UCB40) and biscuits 

prepared with 100 % wheat flour (WB). 

 

4. Conclusion 

 

The substitution of wheat flour for cashew 

kernels flours has improved the protein, ash 

fiber content, and energy value of biscuits. 

The incorporation of 20 % and 40 % 

unfermented cashew kernel flour could 

enrich the biscuits without significantly 

affecting their overall acceptability. The 

members of the panel accepted biscuit  

produced with unfermented cashew kernel 

flour and biscuits produced with composite 

flour containing 40 % fermented cashew 

kernel flour. The consumption of these 

biscuits could reduce the cost of importing  

wheat, increase the processing level of 

cashew at the local level and helped to fight 

malnutrition in Africa. 
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