
 

 

Journal of 
Stored Products and 
Postharvest Research 
  Volume 7 Number 2 February 2016 
ISSN  2141-6567 

 
 



 
 

 

 

 

ABOUT JSPPR  
 
The Journal of Stored Products and Postharvest Research (JSPPR) is published monthly (one volume per year) by 
Academic Journals.  
 

The Journal of Stored Products and Postharvest Research (JSPPR) is an open access journal that provides rapid 
publication (monthly) of articles in all areas of the subject such as Biological control of rot-inducing fungi, Post 
harvest losses of rice from harvesting to milling, Genetic variability studies between released varieties of cassava, 
Seed borne pathogens on farmer-saved sorghum etc. 

The Journal welcomes the submission of manuscripts that meet the general criteria of significance and scientific 
excellence. Papers will be published shortly after acceptance. All articles published in JSPPR are peer-reviewed. 

 

 
                                  Contact Us 

 

                                 Editorial Office:                       jsppr@academicjournals.org  

                                 Help Desk:                                helpdesk@academicjournals.org  

                                 Website:                                   http://www.academicjournals.org/journal/JSPPR 

                                 Submit manuscript online     http://ms.academicjournals.me/ 

mailto:jsppr@academicjournals.org
mailto:helpdesk@academicjournals.org
http://www.academicjournals.org/journal/JSPPR
http://ms.academicjournals.me/


 
 

 
 
 
Editors  
 
 
Dr. Dalbir Singh Sogi  
Department of Food Science and Technology  
Guru Nanak Dev University Amritsar 143 005 
India  
 
Dr. Raquel Lima Miranda  
397 O St SW Washington DC 20024 
USA. 
  
Dr. Héctor Eduardo Martínez Flores  
Division of Graduate Studies of the Chemical Pharmacology  
Faculty Universidad Michoacana de San Nicolás de hidalgo 
Mexico. 
 
Dr. Naveen Kumar  
University of Florida 
Southwest Florida Research and Education Centre 
USA. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  
 

 

 

Editorial Board 
 
Prof. N.M. Nnam  
Department of Home Science Nutrition and Dietetics 
University of Nigeria Nsukka 
Nigeria  
 
Dr. Sunil Pareek  
Department of Horticulture 
Rajasthan College of Agriculture 
Maharana Pratap University of Agriculture and Technology 
Udaipur, Rajasthan, 313001 
India 
  
Dr. K.A. Raveesha  
Department of Studies in Botany 
University of Mysore 
Manasagangotri 
Mysore-570 006 
India 
 
Dr. M.M. Prasad  
Central Institute of Fisheries Technology 
Visakhapatnam Research Centre  
India 
 
Dr. Charles Fokunang  
Department of Pharmacy 
Faculty of Medicine and Biomedical Sciences 
University of Yaounde 
Cameroon. 
 
Dr.Zachée Ngoko  
Institute for Agricultural Research and Development (IRAD) 
Bambui, Box 80 Bamenda 
Cameroon 
 
Dr.Zachée Ngoko  
Institute for Agricultural Research and Development (IRAD) 
Bambui, Box 80 Bamenda 
Cameroon 
 
Dr. Mahbub Hasan  
Department of Zoology 
Rajshahi University 
Rajshahi-6205 
Bangladesh 
 
Dr. Mohamed A. Eltawil  
Agric. Engineering Department 
Kafrelsheikh University 
Egypt 
 
Dr. Younes Rezaee Danesh  
Department of Plant Protection 
Faculty of Agriculture 
Urmia University 
Iran 
 
 
 
 

 



 

 

 

  Instructions for Author 
  
Electronic    submission    of    manuscripts    is    strongly 
encouraged, provided that the text, tables, and figures are  
included in a single Microsoft Word file (preferably in Arial  
font). 
 
The cover letter should include the corresponding author's  
full address and telephone/fax numbers and should be in  
an e-mail message sent to the Editor, with the file, whose  
name should begin with the first author's surname, as an  
attachment. 
 
Article Types 
Three types of manuscripts may be submitted: 

Regular articles: These should describe new and carefully 
confirmed findings, and experimental procedures should 
be given in sufficient detail for others to verify the work. 
The length of a full paper should be the minimum required to 
describe and interpret the work clearly. 

Short Communications: A Short Communication is suitable 
for recording the results of complete small investigations or 
giving details of new models or hypotheses, innovative 
methods, techniques or apparatus.   The style of main 
sections need not conform to that of full-length papers. 
Short communications are 2 to 4 printed pages (about 6 to 12 
manuscript pages) in length. 

Reviews: Submissions of reviews and perspectives covering  
topics of current interest are welcome and encouraged.  
Reviews should be concise and no longer than 4-6 printed  
pages (about 12 to 18 manuscript pages). Reviews are also  
peer-reviewed. 
 
Review Process 

All manuscripts are reviewed by an editor and members of 
the Editorial Board or qualified outside reviewers. Authors 
cannot nominate reviewers.   Only reviewers   randomly 
selected  from  our  database  with  specialization  in  the 
subject area will be contacted to evaluate the manuscripts. 
The process will be blind review. 
Decisions will be made as rapidly as possible, and the 
journal strives to return reviewers’ comments to authors as 
fast as possible. The editorial board will re-review 
manuscripts that are accepted pending revision. It is the 
goal of the JPP to publish manuscripts within weeks after 
submission. 
 
Regular articles 

All   portions   of   the   manuscript   must   be   typed  
double-spaced and all pages numbered starting from the  
title page. 

 
 

The Title should be a brief phrase describing the contents of 
the paper. The Title Page should include the authors' full 
names and affiliations, the name of the corresponding author 
along  with  phone,  fax  and  E-mail  information.  Present 
addresses of authors should appear as a footnote. 

 
The   Abstract   should   be   informative   and   completely  
self-explanatory, briefly present the topic, state the scope of  
the experiments, indicate significant data, and point out major  
findings and conclusions. The Abstract should be 100 to 200  
words in length. Complete sentences, active verbs, and the  
third person should be used, and the abstract  should be  
written in the past tense. Standard nomenclature should be  
used  and  abbreviations  should  be  avoided.  No  literature  
should be cited. 
Following the abstract, about  3 to  10 key words that will 
provide indexing references should be listed. 

 
A list  of  non-standard Abbreviations should be added. In 
general,  non-standard  abbreviations  should  be  used  only 
when  the  full  term  is  very  long  and  used  often.  Each 
abbreviation  should  be  spelled  out  and  introduced  in 
parentheses  the  first  time  it  is  used  in  the  text.  Only 
recommended SI units should be used. Authors should use 
the    solidus    presentation (mg/ml).     Standard abbreviations 
(such as ATP and DNA) need not be defined. 

 
The Introduction should provide a clear statement of the 
problem,  the  relevant  literature  on  the  subject,  and  the 
proposed approach or solution.   It should be understandable to 
colleagues from a broad range of scientific disciplines. 

 
Materials and methods should be complete enough to allow 
experiments  to  be  reproduced.  However,  only  truly  new 
procedures should be described in detail; previously published 
procedures should be cited, and important modifications of 
published procedures should be mentioned briefly.   Capitalize 
trade names and include    the     manufacturer's     name     and 
address. Subheadings should be used. Methods in general use 
need not be described in detail. 

 
Results should be presented with clarity and precision. The  
results  should  be  written  in  the  past  tense  when  
describing     findings     in     the     authors'     experiments. 
Previously  published  findings  should  be  written  in  the  
present  tense.  Results  should  be  explained,  but  largely 
without     referring     to     the     literature.     Discussion, 
speculation  and  detailed  interpretation  of  data  should 
not be included in the Results but should be put into the 
Discussion section.  



 
 
 
 
 
 
 
The Discussion should interpret the findings in view of 
the results obtained in this and in past studies on this 
topic. State the conclusions in a few sentences at the end 
of the paper. The Results and Discussion sections can  
include  subheadings,  and  when  appropriate,  both 
sections can be combined. 
 
The   Acknowledgments   of   people,   grants,   funds,   etc 
should be brief. 
 
Tables should be kept to a minimum and be designed to  
be as simple as possible. Tables are to be typed double- 
spaced throughout, including headings and footnotes. 
Each table should be on a separate page, numbered  
consecutively in Arabic numerals and supplied with a 
heading and a legend. Tables should be self-explanatory  
without reference to the text. The details of the methods  
used in the experiments should preferably be described  
in the legend instead of in the text. The same data should  
not  be  presented  in  both  table  and  graph  form   or  
repeated in the text. 
 
Figure legends should be typed in numerical order on a 
separate sheet.    Graphics should be prepared using 
applications capable of generating high resolution GIF, 
TIFF, JPEG or Powerpoint before pasting in the Microsoft 
Word manuscript file.    Tables should be prepared in 
Microsoft Word.    Use Arabic numerals to designate 
figures and upper case letters for their parts (Figure 1). 
Begin each legend with a title and include sufficient 
description so that the figure is understandable without 
reading the text of the manuscript. Information given in 
legends should not be repeated in the text. 
 
References: In the text, a reference identified by means  
of an author‘s name should be followed by the date of  
the reference in parentheses. When there are more than  
two authors, only the first author‘s name should be 
mentioned, followed by ’et al‘. In the event that an 
author cited has had two or more works published during 
the same year, the reference, both in the text and in the 
reference list, should be identified by a lower case letter 
like ’a‘ and ’b‘ after the date to distinguish the works. 
 
Examples: 

Cole (2000), Steddy et al. (2003), (Kelebeni, 1983), (Bane 
and Jake,  1992),  (Chege,  1998; Cohen,  1987a,b;Tristan, 
1993,1995), (Kumasi et al., 2001) 
 
References should be listed at the end of the paper in  
alphabetical  order.  Articles  in  preparation  or  articles  
submitted  for  publication,  unpublished  observations,  
personal communications, etc. should not be included 

 
 
 
 
 
 

in the reference list but should only be mentioned in the 
article   text (e.g.,   A.   Kingori,   University   of   Nairobi, 
Kenya,   personal   communication).   Journal   names   are 
abbreviated   according  to   Chemical   Abstracts.   Authors 
are fully responsible for the accuracy of the references. 

 
Examples: 

 
Ansell  J,  Hirsh  J,  Poller  L (2004).  The  pharmacology  and 
management of the vitamin K antagonists: the Seventh ACCP 
Conference  on Antithrombotic and Thrombolytic.  Therapy. 
126:204-233 

 
Ansell  JE,  Buttaro  ML,  Thomas  VO (1997).  Consensus 
guidelines  for   coordinated  outpatient   oral  anti  coagulation 
therapy management. Ann. Pharmacother. 31:604-615 

 
Charnley    AK (1992). Mechanisms    of    fungal pathogenesis in 
insects with particular reference to locusts.   In:   Lomer   CJ,  
Prior  C (eds),  Pharmaceutical  Controls  of  Locusts  and 
Grasshoppers: Proceedings of an    international    workshop  
held    at    Cotonou,    Benin. Oxford: CAB  International. pp  
181-190. 

Jake OO (2002). Pharmaceutical Interactions between Striga 
hermonthica (Del.)    Benth.    and  fluorescent  rhizosphere 
bacteria  Of  Zea  mays,  L.  and Sorghum bicolor L. Moench for 
Striga  suicidal  germination  In  Vigna  unguiculata.  PhD 
dissertation, Tehran University, Iran. 

 
Furmaga   EM (1993).   Pharmacist   management   of   a 
hyperlipidemia clinic. Am. J. Hosp. Pharm. 50: 91-95 

 
 

Short Communications 
 

Short  Communications  are limited  to  a maximum  of  two  
figures and one table.   They should present a complete study  
that is more limited in scope than is found in full-length  
papers. The items of manuscript preparation  listed  above  
apply to Short Communications with the following differences: 

 
(1)  Abstracts  are  limited  to 100  words;  (2)  instead  of  a 
separate  Materials  and  Methods  section,  experimental 
procedures may  be incorporated into  Figure Legends  and 
Table  footnotes; (3)  Results  and  Discussion  should  be 
combined into a single section. 

 
Proofs  and  Reprints:  Electronic  proofs  will  be  sent (e- 
mail attachment) to the corresponding author as a PDF file.  
Page proofs are considered to be the final version of the  
manuscript. With the exception of  typographical or minor  
clerical errors, no changes will be made in the manuscript at  
the proof stage.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fees and Charges: Authors are required to pay a $550 handling fee.   Publication of an article in the Journal of Stored 
Products and Postharvest Research (JSPPR) is not contingent upon the author's ability to pay the charges.  
Neither is acceptance to pay the handling fee a guarantee that the paper will be accepted for publication. Authors  
may still request (in advance) that the editorial office waive some of the handling fee under special circumstances.  
 
Copyright: © 2016, Academic Journals.  
All rights Reserved. In accessing this journal, you agree that you will access the contents for your own personal use but not 
for any commercial use. Any use and or copies of this Journal in whole or in part must include the customary 
bibliographic citation, including author attribution, date and article title.  

Submission of a manuscript implies: that the work described has not been published before (except in the form of an  
abstract or as part of a published lecture, or thesis) that it is not under consideration for publication elsewhere; that if  
and when the manuscript is accepted for publication, the authors agree to automatic transfer of the copyright to the  
publisher.  
 
Disclaimer of Warranties  
 
In no event shall Academic Journals be liable for any special, incidental, indirect, or consequential damages of any kind 
arising out of or in connection with the use of the articles or other material derived from the JVMAH, whether or not 
advised of the possibility of damage, and on any theory of liability.  
This publication is provided "as is" without warranty of any kind, either expressed or implied, including, but not  
limited   to,   the   implied   warranties   of   merchantability,   fitness   for   a   particular   purpose,   or   non-infringement.  
Descriptions of, or references to, products or publications does not imply endorsement of that product or publication.  
While every effort is made by Academic Journals to see that no inaccurate or misleading data, opinion or statements  
appear in this publication, they wish to make it clear that the data and opinions appearing in the articles and  
advertisements herein are the responsibility of the contributor or advertiser concerned. Academic Journals makes no 
warranty of any kind, either express or implied, regarding the quality, accuracy, availability, or validity of the data or 
information in this publication or of any other publication to which it may be linked.  



 
 
 

Journal of Stored Products and Postharvest Research  
 
Table of Contents: Volume 7    Number 2 February 2016 

 
ARTICLE  

 
 
 
                     Cashew apple utilization in Nigeria: Challenges and prospects                                                 29 
                           Nwosu C., Adejumo O. A. and Udoha W. N. 

 



 

 

 

 
Vol. 7(2), pp.29-31, February 2016 
DOI: 10.5897/JSPPR2015.0190 
Article Number: CDE4CF457310 
ISSN 2141-6567  
Copyright ©2016 
Author(s) retain the copyright of this article 
http://www.academicjournals.org/JSPPR 

Journal of Stored Products and Postharvest 
Research 

 
  
 
 
Review 
 

Cashew apple utilization in Nigeria: Challenges and 
prospects 

 
Nwosu C.1*, Adejumo O. A.1 and Udoha W. N.2 

 
1Agro-Industrial Development and Extension Department, National Centre for Agricultural Mechanization, P. M. B. 1525, 

Ilorin, Kwara State, Nigeria. 
2Agro-Industrial Development and Extension Department, National Centre for Agricultural Mechanization, P. M. B. 1525, 

Abuja, Nigeria. 
 

Received 10 August, 2015; Accepted 31 December, 2015 
 

Cashew apple, a juicy fruit, rich in vitamins and minerals, is still a highly underutilized fruit in Nigeria. 
Cashew apple can be processed into a variety of products, such as juice, quash, syrups, jam, candy, 
wine alcohol, vinegar and dietary fiber. Although various research works have been carried out on 
cashew apple, and its nutritional qualities, a number of challenges may still be responsible for it’s 
under utilization. There is a lack of knowledge and skills in the processing and post-harvest 
management of cashew apple and its products. This results in a large amount of wasted material from 
Cashew nut processors in Nigeria. Other challenges may include unavailability and affordability of 
cashew apple handling and processing technologies, and low level of cashew apple consumption as a 
result of its inherent astringent compounds. Constant training and retraining of processors, 
collaboration between cashew nut processors and cashew apple processors, mass production and 
affordability of such simple and adaptable technologies will go a long way in addressing these 
challenges. 
 
Key words: Cashew apple, cashew utilization, challenges and prospects. 

 
 
INTRODUCTION 
 
Cashew (Anacardium occidentale L.) is a very popular 
and widely propagated tree in Nigeria. It is often 
propagated for the economic importance of the nut it 
produces as well as the “cashew apple” or pseudo-fruit 
which is actually a swollen stalk leading to the nut. 
Cashew trees are enjoyed for their fruit during its fruiting 
season and as a sun shed at off season. Its fruit consists 
of a nut and an apple which is attached to the stalk of its tree.  

Cashew apple is juicy and rich in vitamins and 
minerals. According to Augustin (2001), the moisture 
content of cashew apple ranges from 85 to 89%, while its 
protein content was put at 0.2 and 0.1% for fat content, 
11.6% carbohydrates and 0.9% crude fiber. Its mineral 
content was found to be 261 mg /100 g while vitamins 
such as thiamin - 0.02 mg/100 g, riboflavin- 0.5 mg/100 g, 
nicotinic acid - 0.4 mg/100 g and  vitamin  A - 39 IV  were 
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also found to be present in cashew apple. 

Cashew apple, a potentially useful nutritional source, is 
almost entirely wasted during current standard 
processing methods (Abdul and Peter, 2010). In Nigeria, 
much attention has been placed on cashew nut and 
cashew nut processing while very little attention is placed 
on its apple. Often times, cashew nut processors in 
Nigeria harvest fresh and ripe cashew fruit just for its nut, 
while the apple is left to rot away. However, cashew 
apple can be processed into a variety of products with 
high economic and nutritional value in Nigeria. 
 
 
PRODUCTS FROM CASHEW APPLE  
 
The cashew apple can be processed into a variety of 
products such as Juice, Quash, Syrup, Jam, Candy, 
Wine, Alcohol, Vinegar and Dietary fiber. Well-developed 
current technologies exist for the production of these 
preparations.  
 
 
Cashew apple juice 
 
Simple pressing of cashew apple can yield good quality 
juice. Extraction can be done by using cashew juice 
expeller, screw press, basket press or hydraulic press to 
maximize juice collection. The juice can be prepared by 
pressing, filtering using a muslin cloth and pasteurizing. 
The juice can be used neat or by blending with other fruit 
juices. From the Preliminary investigation carried out in 
the National Centre for Agricultural Mechanization 
(NCAM), Ilorin, Kwara State, 100% cashew apple juice 
from same fruit variety pasteurized at different 
temperatures and time resulted in slight differences in 
flavor and color. This is a good indicator of possible 
varieties of its juice. The cashew apple juice can be 
blended with lime juice, orange juice or pineapple juice at 
a ratio of 3 to 1 and served chilled. 
 
 
Cashew apple syrup 
 
Simple boiling of cashew apple juice above boiling point 
of water can yield good quality cashew syrup. 750 ml of 
cashew apple syrup can be prepared using 1 kg of 
cashew apple. The juice obtained from the cashew apple 
can be cooked under brisk stirring with or without any 
additive until it turns to syrup. Preliminary investigation 
carried out in the National Centre for Agricultural 
Mechanization (NCAM) shows that cashew juice can be 
prepared into syrup without any additive or osmotically 
active agents, and can stand ambient storage for over six 
months. Syrup produced during this preliminary 
investigation was stored under ambient condition; 
proximate composition and microbial load analysis 
showed that no significant difference has occurred for  six  

 
 
 
 
months and stability tests are ongoing as at the time of 
this review. Cashew apple syrup usually has a sharp 
sweet taste and good aroma.  
 
 
Alcohol from cashew apple 
 
The cashew apple can also be used for alcohol 
production. The mean recovery of alcohol from cashew 
apple is reported to be about 1.5%. This underscores the 
huge economic potential of cashew apple that is currently 
being wasted. Neelakandan and Usharani (2009) 
produced alcohol from cashew apple juice using 
immobilized Saccharomyces cerevisiae yeast. Medicinal 
properties of cashew alcohol are reported by Augustin 
(2001).  
 
 
Dietary fiber 
 
Fibrous residue left after extraction of juice can be dried 
and used in foods as dietary fiber. After extraction of 
juice, the chaff can be soaked in water to remove the 
residual juice; it is then dried and milled into powder. 
Experimental trials are currently ongoing in the National 
Centre for Agricultural Mechanization (NCAM) aimed at 
blending dried cashew fiber with high calorie foods as a 
means of reducing diet calorie intake.   
 
 
CHALLENGES AND PROSPECTS OF CASHEW 
APPLE UTILIZATION 
 
Although a variety of research works have been carried 
out on cashew apple and its nutritional qualities despite 
its low level utilization, a number of challenges may still 
be responsible for its continued underutilization. There 
however, exist windows of opportunities that could 
enhance its product diversification, consumption and 
general acceptability. 
 
 
Lack of knowledge and skill 
 
Lack of knowledge and skills in the processing and 
management of cashew apple products is the major 
limiting factor in the utilization of cashew apple in Nigeria. 
There is a lack of awareness on cashew apple products, 
as such, rural dwellers and food processors know little 
about its potential uses and possible economic value.  

Lack of knowledge on the post harvest handling and 
preservation of cashew apple to ensure all year round 
production could be another limiting factor for industrial 
food processors. Since cashew is a seasonal and highly 
perishable fruit, constant training and retraining of 
processors on its preservation techniques such as 
osmotic drying, freeze drying, and how best to  process  it  



 
 
 
 
into viable economic products is necessary. 
 
 
Cashew apple consumption 
 
Cashew apple is generally not a much loved fruit in 
Nigeria. A variety of reasons such as its bleaching effect 
on white fabrics and its high acid and tannin content 
could be responsible for this. According to Suganya and 
Dharshini (2011), cashew fruit is not readily consumed in 
its raw state due to its high content of astringent 
compounds. 

Its fragile and soft nature especially when ripe, with its 
high perishebility could be another factor that affects its 
acceptability. However, with proper processing 
techniques, these challenges can be addressed. Various 
processing methods leading to a variety of cashew 
products have been reported by Tran et al. (2014), 
Suganya and Dharshini (2011) and Abdul and Peter 
(2010). There is a high market potential for cashew apple 
products in Nigeria if properly processed. 
 
 
Wastage by cashew nut processors 
 
Cashew apple is often considered waste material in 
cashew nut processing industries. Most cashew nut 
processors in Nigeria rarely engage in cashew apple 
processing; often times, the nuts are removed while the 
apples are wasted. This is a major challenge for domestic 
processors. However, collaboration between cashew nut 
processors and cashew apple processors can help 
address this challenge. 
 
 
Unavailability and affordability of cashew apple 
handling and processing technologies 
 
Various research works carried out on cashew apple 
have revealed its nutritional qualities, variety of products 
and high economic value, however, processing 
technologies and equipment for commercial production 
are not readily available. This clearly limits processing of 
cashew apple juice at a commercial scale, and only small 
scale and homemade production occurs. Mechanization 
of agricultural processes has been identified as the 
backbone for sustainable food sufficiency (Azogu, 2013). 
Any attempt at addressing the issues of food security in 
Nigeria must necessarily concentrate on efforts to make 
simple technologies available, and stimulate adoption of 
such technologies among our peasant farmers who 
remains the main driver of agricultural production. Such 
cashew apple technologies should begin with simple 
tools that will arrest the problem of damage and injury to 
the cashew apple during harvest. A real commitment to 
the utilization of the currently wasted cashew apple 
resource would also include large scale motorized  
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temperature/pressure controlled juice extractors that will 
result in minimal process loss to large scale thermal 
processing pots and storage containers. Mass production 
and affordability of such simple and adaptable 
technologies will go a long way in addressing this issue. 
 
 
CONCLUSION 
 
Cashew apple can be processed into a variety of 
products, with high economic and nutritional value, to 
improve food security in Nigeria. Though cashew apple is 
not a much loved fruit in Nigeria, there are windows of 
opportunity that could be utilized to enhance product 
diversification, consumption and general acceptability. 
Public awareness can be increased through marketing 
campaigns targeted towards both rural dwellers and 
urban food processors highlighting the potential and 
possible economic value. Government agencies such as 
the National Centre for Agricultural Mechanization 
(NCAM) and other Agro-equipment manufacturers should 
make available simple processing technologies for 
commercial production, and encourage collaboration 
between cashew nut processors and cashew apple 
processors. These steps will go a long way in addressing 
the underutilization of cashew apple in Nigeria. 
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