
  

 

 

    
       

  
 

 
 

  
 127

ORIGINAL RESEARCH REPORT NIGER. J. PLT. PROT. 37(2) 127-134 (2023)

EVALUATION OF NUTRIENT AND ASSOCIATED MYCOFLORA OF 
ROASTED CASHEW NUT SOLD IN PORT HARCOURT

AGBAGWA S. S., CHUKU E. C., WEKHE E. O. and BROWN J.

Department of Plant Science And Biotechnology, Rivers State University, Port Harcourt.
Email: samuelagbagwa@gmail.com

SUMMARY
Nutrient evaluation of cashew nut and its associated mycoflora was carried out in the 
Department of Plant Science and Biotechnology, Rivers State University. Samples were 
subjected to AOAC analysis and cultural isolation technique and data obtained were 
assessed statistically. Proximate composition investigation showed the presence of 
moisture, ash, lipid, fibre, carbohydrate and protein. Lipid content was highest 
(44.1±0.1%) while ash recorded lowest content (1.55±0.05%). Mineral profiling 
revealed calcium, iron, magnesium, phosphorus, potassium and sodium to be present 
in the tested samples. Sodium had highest value (340.5±0.5 g/100g) while iron had 
lowest value (4.5±0.00 mg/100g). Vitamin assessment indicated the availability of 
vitamins A (0.3±0.2mg/100g) and thiamine (1.055±0.005 mg/100g). Although, vitamin 
C recorded no value for tested cashew nut. Phytochemical screening showed glycoside, 
oxalate, saponin, tannin, carotenoid, polyphenol, flavonoid and lignant to be present. 
Two fungal organisms (Mucor sp. and Aspergillus flavus) were isolated from spoilt 
cashew nut samples and highest incidence of 80% was recorded for Mucor sp. and 20% 
for A. flavus. Generally, cashew nut is rich with so many nutrients and proper measures 
should be adopted to protect it from contamination.

Keywords: Cashew nut (Anarcardium occidentale), nutrient and mycoflora, Mucor sp., 
Aspergillus flavus, phytochemical analysis

Anacardium occidentale commonly known 
as  cashew i s  a  member  o f  the  
Anacardiaceae family comprising over 600 
species (18). The plant could either be a 
shrub or tree with pinnate or trifoliate leaves 
alternately arranged and known to produce 
exudates from its resinous bark (2). Cashew 
produces unisexual or bisexual flower that 
results into the formation of drupe fruit 
consisting a stoney seed and fleshy portion 
(18).
Literatures has shown the crop plant to be 
grown in different parts of the world 
including, Africa, South Eastern Asia and 
South America (3). Cashew cultivation has 
been recorded on sandy, stony and loamy 

soi ls  and can wi ths tand severa l  
environmental stress such as drought and 
strong wind (4).
Cashew has been reported by early 
researchers to contain vital nutrients 
including moisture, protein, carbohydrate, 
lipid, fiber, calcium, phosphorus, 
potassium, magnesium, sodium, iron, 
vitamins A, B, C and E (14;35;21;20). The 
plant is also rich in amino acids as well 
phytochemicals including flavonoid, 
alkaloid, saponin, oxalate tannin, 
carotenoid, polyphenol and many others 
(25;6). 
The plant also faces the challenge of pest 
and diseases resulting from insect, bacteria, 
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fungi and virus attacks (37). The menace of 
these organisms on cashew plant and 
produce don not only affect the fruit 
appearance but also its quality and income 
generation (13).
 The cashew is also cherished because of its 
nut which contains vital nutrients as the 
whole plant. The nut production has been 
exploited by many countries including 
Brazil and Nigeria as it does not only serve 
as a source of food but also source of 
national income generation (9;10).
Cashew has enormous importance ranging 
from medical, industrial, environmental 
and agricultural sectors as it services as a 
source of medicine, food and chemical 
products, shade and fodder as well as 
income (19;33;36). 
It is on this basis this research was carried 
out to assess the nutrient and associated 
spoilage pathogen of roasted cashew nut 
sold in Port Harcourt.

MATERIALS AND METHODS
Collection of Sample
Roasted cashew nuts including both healthy 
and spoilt forms were gotten from Port 
Harcourt, Rivers State at the fruit garden 
market. The obtained samples were carried 
down to the Department of Plant Science 
and Biotechnology, Rivers State University 
for subsequent assessment.
Fungi Isolation and Identification from 
cashew nut
Sabouraud Dextrose Agar (SDA) was the 
medium adopted to the studied. All utilized 
glassware were firstly sterilized in a dry 
oven while 70% ethanol was used to 
disinfect other equipment as well the 
surface of the work bench. The utilized 
medium was prepared in accordance to the 
s t a n d a r d  m e t h o d  o u t l i n e d  b y  
Cheesebrough, (15) within the conical 
flask. This was immediately autoclaved for 

o
15 minutes at 121 C and pressure of 1.1kg 

cm-3. After autoclaving, the medium was 
introduced into sterile Petri dishes and 
allowed to cool and solidify (16).
The isolation process was done using the 
direct plating technique where about 0.5cm 
of the of the spoilt samples revealing the 
spoilage signs was cut from the region 
boarded by both healthy and rot portions of 
the nut and was introduced onto the 
prepared SDA containing 500ìg/ml of 
ampicillin. The setup was replicated thrice 

o
and incubated at 25 ± 3  C for five days. 
Subsequent isolations were done to obtain 
pure cultures (26).
The pure culture isolates obtained were 
i d e n t i f i e d  a n d  c h a r a c t e r i z e d  
microscopically and macroscopically. 
Macroscopically, the isolates were 
character ized using their  colony 
morphology, colony colour, mycelia 
structure and other outlined keys by Barnett 
and Hunter, (12). The needle mount method 
of Cheesebrough, (15) was adopted for 
microscopic examination where the teased 
fungal spores were stained with lacto 
phenol in cotton blue and observed using 
the low and high objective lens.
Evaluation of percentage incidence
The method of Chuku et al., (16)  was used 
to evaluate percentage incidence of fungal 
occurrence.
X            100

 x                      = % incidence
Y                      1
Where:
X= total number of each organism in a 
variety
Y= total number of all identified organism 
in a variety
Assessment of nutrient components of 
cashew nut
The Association of Official Analytical 
Chemist (AOAC) method was adopted for 
the determination of the nutrient contents of 
healthy roasted cashew nuts (11). This was 
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carried out in the Food Science and 
Technology Laboratory.
Data analysis
The version 22 of SPSS software was used 
to produce the mean and standard deviation 
of the data obtained.

RESULTS
Result of proximate Composition of 
cashew nut presented in Table 1 shows the 
availability of moisture, ash, lipid, fibre, 
carbohydrate and protein

Table 1: Proximate Composition of Cashew nut  
Parameter

 
Composition

 Moisture

 

6.11 ± 0.01

 
Ash

 

1.55 ± 0.05

 

Lipid

 

44.1 ± 0.1

 

Fibre 

 

1.25 ± 0.05

 

Carbohydrate

 

27.45 ± 0.05

 

Protein

 

19.55 ± 0.05

 

*± mean and standard deviation

 

Result of mineral composition of cashew 
shown in Table 2 reveals calcium, iron, 

magnesium, phosphorus, potassium and 
sodium in tested cashew nut.

Table 2: Mineral Composition  
Parameter

 
Composition (mg/100g)

 Calcium

 

50.05 ± 0.05

 
Iron

 

4.5 ± 0.00

 

Magnesium

 

32.15 ± 0.05

 

Phosphorus

 

221.5 ± 0.5

 

Potassium

 

275.00 ± 0.00

 

Sodium

 

340.5 ± 0.5

 

*± mean and standard deviation

 

The result of vitamin composition tabulated 
in Table 3 shows the presence of Vitamins 

Table  3:   Vitamin Composition  
Parameters  Composition (mg/100g)  
Vitamin C  0.00 ± 0.00  
Vitamin A  0.3 ± 0.2  
Thiamin  1.055 ± 0.005  

*± mean and standard deviation  
The result of fungal isolation and incidence 
presented in table 4 showed Mucor and 

Aspergillus values to responsible for 
cashew nut spoilage.

Table 4: Fungal isolates from cashew nut and their percentage incidence  
Isolates  Incidence %  
Mucor spp

 
80

 Aspergillus flavus
 

20
 

 
The result of phytochemical composition 
of cashew in table 5 revealed the 
occurrence of glycoside, oxalate, saponin, 

tannin, carotenoid, polyphenol, flavonoid 
and Lignan.

A, C and Thiamin  

Table 5: Phytochemical

 

composition.

 

Parameter

 

Composition

 

Glycoside

 

0.055 ± 0.005

 

Oxalate

 

0.02 ± 0.00

 

Saponin

 

0.041 ±0.001

 

Tannin

 

0.03 ± 0.00

 

Carotenoid 

 

0.515 ± 0.005

 

Polyphenol

 
7.89

 
± 0.01

 

Flavonoid
 

4.57 ± 0.01
 

Lignan  1.09 ± 0.01  
*± mean and standard deviation
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DISCUSSION
The result of this study has shown the 
availability of several nutrients in cashew 
nut. Highest proximate value was recorded 
for lipid (44.1 ± 0.1) while Ash recorded the 
lowest value (1.55 ± 0.05). Low moisture 
content (6.11 ± 0.01) was seen as a result of 
the roasting production technique and is in 
line with the report of Oladapo et al.,(31). 
Several authors have also implicated the 
presence of these nutrients in both fresh and 
roasted cashew (24;32). Emelike et al., (21) 
reported higher contents of all tested 
parameters in this study with an exception 
of moisture, for defatted and undefatted 
cashew Kernel flour.
Griffin and Dean, (22), also reported higher 
lipid and carbohydrate. Although moisture 
and protein contents of the present study are 
higher than those reported for roasted 
cashew nut. The result of the current study 
agrees with the report of Orhevba and Yusuf 
(34) as they gave similar values based on 
the effect of varying temperature of roasted 
cashew nut nutrient quality. The finding of 
Akujobi et al., (8) revealed varying nutrient 
quality for the red and yellow varieties of 
cashew and the values they reported are 
similar to those outlined in the present 
study. Aikpokpodion et al., (7) also showed 
that the quality and nutrient composition of 
cashew is influenced by the nature and type 
of soils it grows on. Therefore, the varying 
composition from the current study and 
previous studies may be as a result of the 
difference in location and cultivated soil. 
Generally, the assessed proximate 
compositions play vital role in the day to 
day activities of man as they support in the 
supply of amino acids for body building 
(20;1).
The current study revealed different 
mineral elements in the assessed cashew 
nut. Notwithstanding, highest mineral 
value was recorded for sodium 34.0 ± 0.5 
mg/100g and lowest mineral element 4.5 ± 

0.00 mg/100g was recorded for iron. Early 
researchers have also implicated the 
presence of these mineral elements in both 
fresh and roasted cashew nut (22;24). 
Abubakar (1) reported lower mineral 
elements than those documented in the 
present study. Akujobi et al., (8) also 
reported lower values of potassium, 
phosphorus and iron for both red and yellow 
varieties of cashew than their equivalents 
recorded in the current study. The mineral 
element values reported by (7) were also 
lower than those in the outlined in the 
present study. On the other hand, Orhevba 
and Yusuf, (34) reported higher mineral 
values for cashew nut. More so, Emelike et 
al., (21) also reported higher calcium, 
magnesium and iron values than the present 
study. Mineral elements are very crucial in 
the metabolic process of life as they do not 
only serve as catalyst in these processes but 
also support bone strengthening and blood 
composition (20;23).
Three vitamins were assessed in the present 
study. Although no value was recorded for 
vitamin C, thiamin recorded highest value 
(1.055 ± 0.005 mg/100g). The result of the 
current study agrees with the findings of 
Griffin and Dean (22) as they reported 
several vitamins in cashew not excluding 
vitamin C. More so, they reported lower 
value of thiamin (0.045 ± 0.001 mg/100g). 
This was also similar to the findings of 
Nagaraja, (29) as no vitamin C was 
recorded. The result of the vitamin contents 
from the current study disagrees with the 
reports of Akujobi et al., (8) as they reported 
Vitamin C in cashew nut. Generally, the 
health importance of vitamins has increased 
their relevance to man as they do not only 
support proper vision but limit the 
occurrence of several diseases (beri-beri) 
(30).
Several phytochemical components were 
profilled in the present study with 
appreciable concentrations. Polyphenol 
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recorded highest content (7.89 ± 0.01 %) 
while lowest photochemical component 
was recorded for oxalate (0.02 ± 0.00). 
Early researchers have also indicated the 
occurrence of these phytochemical, in 
cashew nut, however at a varying 
concentration (24). Donkoh et al., (20) 
reported higher value of tannin than its 
equivalent in the present study. In addition, 
Akujobi et al., (8) reported higher 
concent ra t ions  of  a l l  the  tes ted  
phytochemicals in the current study. 
Nonetheless, several literatures have shown 
the  pharmaceut ica l  re levance  of  
phytochemicals as they have antimicrobial 
and anti-inflammatory properties (23;27).
The present study revealed two fungal 
organisms (Mucor sp and Aspergillus 
flavus) to be responsible for the Spoilage of 
cashew nut. However, Mucor recorded 
higher incidence of 80% while A. flavus had 
lowest incidence of 20%. The present study 
is in line with reports of early researchers as 
they implicated not only fungal mounds and 
yeast but other bacterial organisms as well 
(32;28). The fungal isolates of the present 
study agree with the findings of Oladapo et 
al., (31) as they found Mucor and 
Aspergillus to be associated with cashew 
nut spoilage. Nevertheless, the activities of 
these isolates do not only affect the quality 
and appearance of cashew nut but also pose 
a risk to consumers as they could lead to 
several diseases as well as cancer due the 
production of Aflatoxins (4)

CONCLUSION
The current study has shown that cashew 
nut contains essential nutrient materials that 
are important to human development. 
Although, the nuts are still faced with the 
challenge of spoilage and contamination by 
microorganisms.
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