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Abstract: Physicochemical and sensory characteristics of cashew nut milk were investigated. Cashew nut milk was produced 

and added with sugar and vanilla flavour at different proportions. The proximate and mineral composition of the plain cashew nut 

milk was analysed, as well as the physicochemical and sensory characteristics of the cashew nut milk containing sugar and 

vanilla flavour were analysed. The results revealed a reasonable amount of protein (5.00%), fat (5.49%), ash (0.90%) and 

carbohydrate (5.95%) in the plain cashew nut milk with high moisture content of 82.66%. Physicochemical analysis showed that 

the cashew kernel milk with only sugar content had higher sugar value of 14% and specific gravity of 1.06g/cm
3
 but low in pH 

(5.60) than other samples. Viscosity was higher for the plain milk (2.80Cp) with low acidity (0.04%) than other samples. The 

plain cashew nut milk sample contained appreciable quantities of calcium (4.75mg/100g), potassium (7.15mg/100g), iron 

(3.00mg/100g), magnesium (2.00mg/100g) and phosphorus (2.00mg/100g). The sensory analysis showed that the cashew kernel 

milk with only sugar incorporation was most acceptable for all sensory parameters and this is in correspondence to the total sugar 

content as this sample had more sugar as compared to others. The addition of sugar and vanilla flavour significantly (p<0.05) 

affected the pH, titratable acidity and sensory properties of cashew kernel milk. The incorporation of sweeteners in cashew kernel 

milk should be encouraged and the milk utilized by health conscious individuals so as to stabilize the cost of dairy milk. 
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1. Introduction 

Emphasizes on healthy nutrition and healthy living has 

necessitated the consumption of functional foods, low fat and 

low cholesterol diets. It has also led to an increasing demand 

of plant origin milk products and decreasing demand of 

animal origin milk. This is due to the occurrence of health 

related problems associated with the consumption of animal 

milk and its products such as lactose intolerance, milk allergy, 

increased cholesterol, constipation, flatulence as well as high 

cost of diary milk. This decrease in consumption of animal 

milk has stimulated several researchers to develop substitutes 

from different seeds and nuts. This has led to the development 

of milk from legumes, oil seeds and nuts; such as 

Coconut/natural milk blend [1], Corn/soy milk blends [2], 

tiger nut/bambara nut/coconut milk blends [3], Soy/peanut 

chocolate flavoured beverage [4] and flavoured vegetable 

milk drink from tiger nut and coconut milk blends [5]. Milk 

from plant origin are known to be highly nutritious, beneficial 

to the health and has relatively low price [6]. They can be used 

to combat coronary heart and cardiovascular diseases as well 

as malnutrition in under developed countries [7]. 

Cashew (Anacardium occidentale L.) is a tree belonging to 

the family Anacardiaceae and grown extensively in India, 

Brazil, East Africa and Vietnam [8]. The tree grows well on 

poor soil under various climatic conditions. Cashew kernel 

has not fully been utilized in Nigeria while its production is on 

the increasing side yearly. FAO [9] reported that in the last few 

years, the production of cashew nuts/kernels in Nigeria has 

increased from 30,000 tons in 1990 to 176,000 tons in 2000. 

About 60% of cashew kernels are consumed in form of snacks, 

few percentage out of 40% are used in the manufacture of 

confectioneries [10] while the remaining are wasted as a result 

of lack of proper storage or processing technique. Cashew 

kernel is a rich plant source of fat (47.1%), ash (4.7%), fibre 

(1.2%) and protein (19.8%) as reported by Emelike et al. [11]. 
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The cashew kernel contains an average of 48% oil which are 

oleic (73.73%), linoleic (13.60%) and stearic (10.20%) acids 

in the ratio of 1:2:1. The ratio of these fatty acids present can 

be used to lower blood serum cholesterol [12]. The kernels can 

be eaten in the roasted form, raw, fried and sometimes salted 

or sweetened with sugar, garlic, ginger and honey. It can be 

processed into flour for the fortification of snack products [13]. 

Many researchers are putting efforts to the study of cashew 

nut/kernel to hence its utilisation in Nigeria. Physicochemical 

characteristics of cashew nut flour [14], protein concentrates 

and isolates produced from cashew nut [15], quality 

characteristics of cashew by-products [16] among others has 

been reported. 

High demand for plant based milk and its products by health 

conscious consumers has prompted researchers into carrying 

out studies on milk substitutes from cheap available various 

plant sources. Plant-based milk from adenanthera pavonina 

seed [17], vegetable milk from Treculia africana (Decne) 

seeds [18] and vegetable milk from almond kernels [19] were 

all studied for this purpose. The development of milk 

substitute extracted from Nigerian abundant cashew kernel 

could also be a promising one as an alternative source of 

acceptable nutritious plant milk. Hence, the aim of this study 

was to produce cashew kernel milk, analyse the proximate and 

mineral contents of the plain milk, as well as physicochemical 

and sensory characteristics of the milk product with added 

levels of sugar and vanilla flavour in comparison with the 

plain sample. 

2. Materials and Method 

2.1. Sample Collection and Treatment 

Eight kilograms of mature cashew (Anacardium 

occidentale L.) nut were collected from Kogi State and 

transferred to the Laboratory of Food Science Technology 

Department, Rivers State University, Port Harcourt, Nigeria 

for processing. The collected samples were cleaned to remove 

debris and sun dried to eliminate deterioration during storage. 

The nuts were conditioned by mild spraying with water to 

increase flexibility as well as prevent scorching during 

processing. All reagents used were of analytical grades (BDH 

chemicals U. K) and were obtained from the same Laboratory. 

2.2. Processing of Cashew Nuts 

Cashew nuts were processed using oil immersion method 

as described by Emelike et al. [11]. The conditioned nuts 

were placed in a metal basket and immersed in a pot of hot 

vegetable oil (King's oil) for about 1 min to absorbed the 

cashew nut shell liquid (CNSL). The nuts were stirred at 10 

sec intervals to prevent scorching while in the hot vegetable 

oil. The cashew nuts were then poured out after 1 min and 

allowed to cool for about 1 hr. The nuts were cracked using a 

wooden mallet to extract the kernels. The extracted kernels 

were further roasted in an open iron pan with constant 

stirring for 20 min. 

2.3. Production of Cashew Kernel Milk 

Extraction of milk from cashew kernel was carried out as 

described by Adedokun et al. [3] with some modifications. 

Cashew kernel was divided into three portions of 450g each 

and then soaked in 250ml of portable water for 6 hr. After 

soaking, the water was drained and each portion of the soaked 

kernel blended (using Philips HR2000 blender) into slurry at 

the ratio of kernel to water of 1:6. The slurry was filtered using 

a clean piece of white triple-folded muslin cloth to separate the 

milk. The milk obtained was divided into four batches of 

100ml each. The first batch was used plain, the second batch 

was added with 10g of vanilla flavour and 5g of sugar, third 

batch was added with 15ml of vanilla flavour while fourth 

batch was added with only 15g of sugar. All the milk samples 

were homogenized manually, filled in heat bottles and 

pasteurized at 82°C for 10 min in a water bath. The cashew 

kernel milk beverages were then cooled to room temperature 

at 28±2°C under running tap water and then refrigerated to 

prevent the growth of microbes until used for analysis. The 

produced cashew kernel milk samples are presented in figure 

1. 

 

Figure 1. Cashew Kernel Milk. 

2.4. Chemical Analysis 

Chemical analysis of the cashew kernel milk samples was 

carried out to determine the moisture, ash, fat and protein 

contents of the milk product using the official method of 

analysis described by the Association of Official Analytical 

Chemists [20] while carbohydrate was determined by 

difference. 

2.5. Physical Analysis 

2.5.1. Milk Viscosity 

One hundred millimeter of each sample was measured into 

a beaker, viscometer was determined with the aid of a Rotary 

Digital Viscometer (NDJ-85) by using spindle number 2 at 12 

rpm. The content of the beaker was introduced onto the 

rotating spindle and values displayed on the LCD screen in 

Cp. The value displayed was taken as the viscosity of the 

sample [20]. 

2.5.2. Total Titratable Acidity 

Ten millilitres of the milk samples were weighed into a 

beaker. Two drops of phenolphtalein indicator were added to 

each sample and were titrated against 0.1N of sodium 



 International Journal of Food Science and Biotechnology 2019; 4(1): 1-6 3 

 

hydroxide (NaOH). The appearance of a change in colour 

(pink) indicated the end point of titration. The titratable 

expressed as percentage (%) of malic acid (0.067) [20]. 

2.5.3. Specific Gravity 

The specific gravity of the cashew kernel milk was 

determined as described by AOAC [20]. A picnometer bottle 

was washed and dried in an oven at 105°C for 15 min, cooled 

and then weighed as W1. The picnometer bottle was filled 

with distilled water to the brim and the bottle stoppered. The 

body of the bottle was wiped with a tissue to remove excess 

water and then the bottle containing distilled water weighed 

as W2. After weighing, the distilled water was poured out. 

The density bottle was then filled with the sample to the brim 

and stoppered. The body of the bottle was again wiped with a 

tissue and the bottle containing sample weighed as W3. 

Specific gravity was obtained using the following formula; 

Specific	gravity =
�������	��	����

�������	��	�����
 

2.5.4. pH of Cashew Kernel Milk 

The pH of the cashew kernel milk beverages were 

determined using Thomas Scientific pH meter (TS 625, 

USA). Ten millilitres of the samples were measured into a 

50ml beaker and the electrode of the pH meter was immersed 

in the sample and then the reading on the pH meter was 

taken. 

2.5.5. Total Sugar Content (
o
brix) 

Sugar content was determined using a hand held 

refractometer ATAGO (0-32°Brix) at 20°C. A drop of the 

sample was placed on the plate of the instrument and then 

covered to disperse, the dispersed sample was viewed with 

the help of a light source to obtain a reading. The value 

derived was taken as the amount of sugar in the sample and 

recorded in degree brix [20]. 

2.6. Mineral Analysis 

Mineral analysis of cashew kernel milk was carried out 

according to AOAC [20] method using the Atomic 

Spectrophotometer (AAS). Minerals that were determined 

included Potassium, Calcium, Iron, Magnesium and 

Phosphorus contents. 

2.7. Sensory Analysis 

The sensory attributes of the cashew kernel milk beverage 

samples were obtained by using simple hedonic test scale as 

described by Iwe [21]. This was carried out using a 20 member 

panel comprising of students from the Department of Food 

Science and Technology, Rivers State University, who are 

familiar with the sensory attributes of milk and neither sick 

nor allergic to milk. The panelist was asked to score each 

attribute on a 5-point hedonic scale where 1 and 5 represent 

dislike extremely and like extremely, respectively. The 

sensory parameters evaluated were colour, appearance, taste, 

mouth feel, flavour, thickness and overall acceptability. 

2.8. Statistical Analysis 

The analysis was carried out in duplicate and data obtained 

were subjected to Analysis of Variance (ANOVA) using 

Statistical Package for Social Science (SPSS, Inc. Chicago) 

Version 20.0, year 2011. Significant difference between 

samples was tested using the Least Significant Difference test 

(LSD). 

3. Results and Discussion 

3.1. Proximate Composition of Plain Cashew Nut milk 

The proximate composition of plain milk produced from 

cashew nut is presented in Table 1. The moisture content of 

the milk beverage was 82.66% which was higher than the 

moisture content of tiger nut beverage (79.29%) and bambara 

groundnut (79.24%) as reported by Adedokun et al. [3]. The 

difference in the moisture content of the milk beverage could 

be due to the amount of water used in the extraction process. 

In addition, the high moisture content is an indication that 

preservation of the milk beverage is required through cold 

storage. Ash value is used to measure the level of mineral 

content in a food commodity. Ash content of the produced 

milk beverage was 0.9% and it's higher when compared with 

the findings of Rehman et al. [22] for soymilk (0.58%) and 

Alyaquobi et al. [23] for fresh coconut milk (0.71 - 0.90%). 

Fat content of the produced cashew nut milk is 5.49% which 

is high compareto that of tiger and bambara nut milks with 

the values of 3.12% and 2.04%, respectively reported by 

Adedokun et al. [3]. Rehman et al. [22] also reported 2.28% 

for soy milk and 3.80% for cow milk. Emelike et al. [11] 

reported cashew nut to be rich in fat (47.1%). The level of fat 

in the milk was higher than the minimum recommended 3% 

level by the Codex Alimentarius Standard [24]. Cashew nut 

milk contains 5.0% protein and its relatively high than the 

protein content of soy-peanut chocolate flavoured beverage, 

tiger nut milk and coconut milk with the values of 3.37% and 

2.06 - 3.50% [23, 25, 26]. Cashew nut milk had carbohydrate 

content of 5.95%. The percentage carbohydrate obtained was 

less than that of bambara nut and tiger nut (7.48% and 

11.82%, respectively) as reported by Adedokun et al. [3] and 

higher than that of soy milk with the value of 4.78% [27]. 

Table 1. Proximate Composition of Plain Cashew Nut Milk. 

Parameter Composition (%) 

Moisture 82.66±0.42 

Ash 0.90±0.28 

Protein  5.00±0.57 

Fat 5.49±0.79 

Carbohydrate 5.95±0.37 

Results are mean values of duplicate determinations. 

3.2. Mineral Composition of Plain Cashew Nut Milk 

The analysis showed that plain cashew nut milk had 

calcium content of 4.75mg/100g, potassium 7.15mg/100g, 

iron 3.0mg/100g while magnesium and phosphorus had 
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similar values 2.0mg/100g as presented in Table 2. Value 

obtained for iron was higher than that of soy milk and lower 

than almond milk with the values of 0.58mg/100g and 

13.10mg/100g, respectively [28]. These authors equally 

reported lower calcium values for soy milk (3.25mg/100g) 

and almond milk (2.15mg/100g). The observed level is 

expected as cashew nut have been reported to be a rich source 

of minerals [11]. The level of calcium and iron in this study for 

cashew nut milk suggests that its consumption will contribute 

immensely to the reduction of mineral deficiencies in 

developing countries. 

Table 2. Mineral Composition of Plain Cashew Nut Milk. 

Parameter Composition (mg/100g) 

Calcium 4.75 

Potassium 7.15 

Iron 3.00 

Magnesium 2.00 

Phosphorus 2.00 

Results are mean values of duplicate determinations. 

3.3. Physicochemical Properties of Cashew Nut Milk 

Samples 

The physicochemical properties of plain milk, sugar and 

vanilla flavoured milk products are shown in Table 3. Total 

titratable acidity of the cashew nut milk ranged from 0.04 - 

0.12% with the plain milk sample having the lowest acidity 

and milk sample containing both sugar and vanilla flavour had 

the highest value. There was a significant (p>0.05) difference 

in the acidity of the milk samples and this could be attributed 

to the addition of sugar and vanilla flavour to the cashew nut 

milk products. The acidity of the produced cashew nut milk 

was lower than that of soy milk and tiger nut milk with the 

values of 0.24% and 0.15% [22, 29]. 

The specific gravity of the milk samples were not 

significantly (p<0.05) different with each other with values 

that ranged from 1.03g/cm
3
 to 1.06g/cm

3
. Milk sample with 

only sugar addiction had the highest specific gravity while the 

plain milk had the lowest. The values were comparable to that 

of soy milk (1.03g/cm
3
) and higher than 0.98g/cm

3
 for cow 

milk by [2, 30]. The new York Department of Agriculture 

fixed the range of acceptable specific gravity in milk ranging 

between 1.03 - 1.034 [31]. The plain cashew nut milk met this 

specification while the milk samples containing sugar and 

vanilla flavour had specific gravity above the recommended 

range. 

There was a significant (p>0.05) difference in the pH of 

the cashew nut milk with values ranging from 5.60 - 6.50. 

Plain cashew nut milk had the lowest pH while milk sample 

containing both sugar and vanilla flavour the highest. This 

study proved that cashew nut milk has an acidic pH and this 

is an indication of high susceptibility at ambient 

temperatures. Hence, the need to stabilize them through 

pasteurization and storage at appropriate cold temperatures 

are requisite. The acidic level recorded in this study 

suggestion that the produced cashew nut milk will be better 

consumed immediately in fresh state and as well suitable for 

patients with ulcer. The addition of sugar and vanilla flavour 

brought about a reduction in the pH of the milk products. The 

pH of the plain cashew nut milk is slightly lower than that of 

soy milk and cow milk with the values of 6.7 and 6.70, 

respectively as reported by Hajirostamloo [32]. It was also 

comparable to the pH of melon seed milk (6.25) reported by 

Nnam [33]. 

The viscosity of the milk products ranged from 2.18 - 

2.80Cp. The plain cashew nut milk had the highest viscosity 

while that containing only vanilla flavour had the lowest. 

However, there was no significant (p<0.05) difference in the 

viscosity values of the cashew nut milk products. The 

viscosity values are lower compared to that of groundnut milk 

extract with the values that ranged from of 7.45 to 7.52Cp [34]. 

The viscosity depends on the amount of water used during the 

extraction process and it is an essential attribute for beverages. 

It is important in determining the rate of creaming of the milk, 

mass and heat transfer [34]. 

Total sugar content of the cashew nut milk products ranged 

from 3 - 14%. The plain milk sample had the lowest sugar 

content while cashew milk containing only sugar had the 

highest. Total sugar content of the plain cashew nut milk is 

lower than that of tiger nut milk (5.10%) and close to that of 

coconut milk (3.10%) reported by Akusu and Emelike [5]. 

The highest sugar value observed in sample D is expected due 

to the addition of sugar to the milk. 

Table 3. Physicochemical Properties of Cashew Nut Milk. 

Sample T. T. A (%) Specific gravity (g/cm3) Ph Viscosity Sugar (obrix) 

A 0.04±0.00a 1.03±0.03a 6.50±0.00a 2.80±0.11a 3.00d 

B 0.12±0.00b 1.05±0.01a 5.90±0.00b 2.33±0.09b 12.00b 

C 0.10±0.00c 1.04±0.03a 5.80±0.00c 2.18±0.00b 4.00c 

D 0.07±0.00d 1.06±0.03a 5.60±0.00d 2.20±0.02b 14.00a 

LSD 0.00 0.09 0.00 0.26 0.04 

Key: 

A = Plain cashew nut milk 

B = Cashew nut milk containing sugar and vanilla flavor 

C = Cashew nut milk containing only vanilla  

D = Cashew nut milk containing only sugar. 
a, b, c, d Mean values along the same column with similar superscript are not significantly different (p<0.05). Values represent means ± standard deviation of 

duplicate determinations. 
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3.4. Sensory Characteristics of Cashew Nut Milk Samples 

The cashew nut milk containing sugar and vanilla flavour as 

well as the plain sample were evaluated for sensory 

characteristics and the result presented in Table 4. Colour and 

appearance of the cashew nut milk ranged from 2.80 - 3.70 

and 3.15 - 3.65, respectively. The taste of the milk samples 

ranged from 1.80 - 4.15, mouth feel 2.10 - 3.95, flavour 2.20 - 

3.80, thickness 2.10 - 3.60 and overall acceptability 2.45 - 4.05. 

Cashew nut milk beverage containing only sugar was rated 

most preferred for all sensory parameters and this was 

significantly (p>0.05) different from all other milk samples. 

The addition of sugar and vanilla flavour was able to increase 

the sensory acceptability of the cashew nut milk samples. This 

is in agreement with Sutikno and Marniza [35] who reported 

increased sensory acceptability of fermented turi milk as 

concentration of sugar increased. Tranggono et al. [36] stated 

that the purpose of adding sugar and sweeteners to foods and 

drinks were to improve their taste, flavour, aroma and 

consumer preference. The increase in the overall acceptability 

of cashew nut milk is caused by the fact that sugar can 

improve the taste and flavour of foods. This is an indication 

that the cashew nut milk is better flavoured with sweeteners 

such as sugar and vanilla for consumers' acceptability. 

Meanwhile, health conscious consumers may choose cashew 

nut milk without sweeteners nor flavour for its chemical and 

mineral benefits. 

Table 4. Mean Sensory Scores of cashew kernel milk Beverages. 

Samples Colour Appearance Taste Mouth feel Flavour Thickness Overall Acceptability 

A 2.80bc 3.15b 1.80c 2.10c 2.20c 2.20c 2.45c 

B 3.10b 2.70c 3.95a 2.25c 4.15a 2.10c 3.90a 

C 2.65c 3.00bc 2.40b 2.90b 3.25b 2.70b 2.80b 

D 3.70a 3.65a 4.15a 3.95a 3.80a 3.60a 4.05a 

LSD 0.44 0.44 0.48 0.55 0.44 0.45 0.37 

a, b, c, d Mean values along the same column with similar superscript are not significantly different (p<0.05). Values represent means ± standard deviation of 

duplicate determinations. 

4. Conclusion 

This study proves that cashew nut milk can be utilise as 

substitute to alleviate the cost of diary milk and for its high 

nutrients contents. The addition of sugar and vanilla flavour in 

the milk significantly (p>0.05) reduced the pH and viscosity 

of the milk with a corresponding increase in the titratable 

acidity making it less acidic for ulcer patients. The addition of 

sweeteners and flavours further enhances the suitability and 

acceptability of the produced milk drink. It is therefore 

suggested that the milk from cashew nut be encouraged to 

stabilize the cost of diary milk; most especially in rural 

communities where accessibility and cost of animal milk are 

major challenges to the people. 
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