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Preface 

At the inception of the present administration in 1999 under the leader
ship of the President and Commander-n-Chief of the armed forces of 
the Federal Republic of Niteria. ChiefOlusegun Obasanjo (GCFR) , the 
economy of Nigeria was b, '" bad.shape. The manuf..cruring sector was 
almost devastated and its contribution to the gross domestic product 
(GOP) was about 8%. This was so because the capacity utilization of 
our industries was below 30%. To rejuvenate the comatose industries 
and accelerate the rate of industrialitation, the government divested irs 
jnterest in public enterprises through cornmercializacion and privatiza
tion. The main thrust of government industrial policy today is based 
on publidprivate sector partnership with the private sector taking the 
leading role. The govtrnmen. focused on providing an enabling envi
ronlDCJ'Jt through ptoYiJion of ..Jaquate infrastructure. Other areas of 
focus include the development of social. solid mineral resources and 
agriculture as we can see today mar the economic dimate is changing 
for the bener. This publicatil>A on Cassava products and guidelines for 
expon aims to provide information to cassava stakeholders in support of 
President Olusegun Obasanjo's vision and determinarion to nulce Nig.ria 
a major cassava producing and exporting nation. While divetsifying the 
economy through the development of the agricultural sector, it will create 
opportunities for commodity export and foreign exchange earning. In 
effect. the cassava market will positively affect all aspects of the lives of 
Nigerians and satisfy the national demand for cassava as a raw marerial 
in the industrial sector. 

The diversification and expansion of cassava development into new growth 
nwkets presents rcal opportunities for a boom in the production, ptO
cessing. and supply system. In realization of these challenges and oppor
tunities. the Standanis Org=isation of Nigeria (SON). in coUaboration 
with the International Institute of Tropical Agriculture (!ITA) , Ibadon, 
Nigeria has produced this publication on standards for cassava products 
and guidelines for export to facilitate the implementation of the Federal 
Governmenr policy on cassava and cassava productS. It is also to ensure 
quality. and safety. provide consumer protection. and stimulote export of 
cassava products in particular and agricultural produce in general 
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The publication gives the reader the guidelines to technical aspc<U 

offood control including evaluation of chemicals and microbial require
ments. sampling. and cxpon inspection in order to maU Nigerian cassava 
and cassava products companble and competitive in the international 
market. The effecti~ implementation of the contents of this publication 
will assure the global market of the quality ofcassava and cassava products 
/Tom Nigeri2. It is expected that the publication will hdp to fu1fiI the upi
rations of Government. and the people of Nigeria. and Africa in genenl 
in meeting cxpon tequirements of cassava and cassava products. 

Dr. John Ndan .... Akanya (ooN) 
Dirmor Gmmd. SON 
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Chapter one 

Introduction 



Standards for cassava products and 
guidelines for export 

Introduction 

Food standanls can be defined as docwnents or rules that concern foods 
from raw material to finished products or retail presenration. They..., 
an integral component of food laws. 
Food srandanls seeks to: 

• promote safety and protect consumer 
• limit the sale of unwholesome products 
• simplify the marketing of food products. 

There is a growing awareness of the importance of quality and the 
need fOr srandanlization of cassava and cassava products whether they ..., 
used ror domestic consumption Dr intended fOr international trade. 

Traditional cassava-based foods of producer countries have not gen
erally been standan:liu:d and their quality is vety variable. although a 
few specifications have been suggested or adopted. Some counuies. ror 
example, Br:Wl. India. Malaysia. l'aragu2y. TIWland. and the United 
Srates have laid down official standanls ror various commen:ial cassava 
products including chips. flour. pellets. studt. rapioca (flakes. pearls) 
and rapioca spent pulp (a by-produa of cassava studt manufacture). 
Although the",..., variations between standards ror the cliffi:ttnt productS 
and dilTerent counuies. the main quality parameters .,., moistutt. fiber. 
ash. and starch contents. 

Cassava root and its allied products present real opportunities ROt 

only fOr income generation for the rural populace but also for diversifi
cation and expansion into new growth markea as substitutes rot various 
imported itemS. These publications ror cassava and cassava products 
therefOre present issues on scandarcliz.ation. quality assurance procedure, 
and expon guidelines. 
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What Is a standard? 
ISOIIEC Guide 2: 19% defines a standanl as a dQcwnent. establishcd by 
consensus and approved by a recognized body. thaI provides. fur common 
and repeated usc. rules. gtiiddines or characteristic.> for activities or their 
results. aimed at the achievement of the optimum degra: of order in a 
given context. Standards are varied in character. subject. and mediwn. 
They 
• CtIWr In1mIl tiisdplinn: dealing with all ttchnical. economic and 

social aspta:s of human activity and covering all basic disciplines 
such as langtage. mathemaria. physic.>. etc. 

• ",.. rohtrm. ,,"" t/ll!lSistnrt: standards are developed by udmi-
cal committees which are coordinat«IJby a .pecialiud body. and 
ensure. that they overcome barriers between different areas of activ
ity and different trades are overcome; 

• muIt fro", pArticipttJion: standards reRecr the results of joint work 
inYQIving all competent parties concerned and are .-.ilidated by 
consensus to ~t all releval:1t interests: producers. wets, lab0-
ratories, public authorities, COlUUlDICf1. etc..; 

• _lIlivi"K!ro<m: st:mdards are based on acruaI experience and. 
lcadlto material results in praaice (products, both goods and ser
vic=. test methods, etc.); they catablish a compromise between the 
staoc of the art and the economic constraints of the time; 

• 4,. "p t4 tJ,,~ standards are reviewed periodically or as dictllted by 
circwnstanc:t to CIlIute their wr .. ney. and therefure evolve together 
with technological and social progress; 

• have a rtfirrnc~ stlll1l.t: in commercial connas and in coun in me 
eTmt of a dispute; 

• htt.,.. tutrioruJ ttr intn7llllioMl rrrognitUm: st:mdards are documents 
which are recognized as valid natiollally. regionally or intemation· 
ally. as appropriare; 

• 11ft IIIMIiWJJe '" twryDM: stancWds may be consulted and pwchased 
without restriction. 
h a general rule. standards.are not mandatoty. but are fur voluntary 

application. In certain cases. implemeruation may be obligatory (such 
as in ficlds connected with safety. e1carical insrallations, in relation to 
public contracts. etc.) . 
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The role of standards 
A SWldard repcacnlS a Ievd ofknow-h_ and technology, which renden 
!be pracnca of indwtry in lIS preparation indispensable. A standard is 
never neutral. It is a reference document wed in particular in !be con
tat of public contraclS or in that of international ttade and on which 
the majority of commercial contracts rely. IndwtrialislS usc it as the 
indisputable .. ference, simplifying and clarifying the contractual rdations 
betwten economic partners. It is a document that is being wed more and 
nlbr<: by jurisprudence. 
To the economic p1a~B, the Sl2ndani is: 

• " foctq,. for rtI,;"lIIIIiutilJ" or prrx/Mni.,,: the standard makes it pos
sible to master the technical characteristics, to satisfy the cwtomcr, 
to vaIlda .. the manuf.actwj~ method., to increase productivity 
and gm:s operators and insta!latioll technicians a feeling of secu
rity; 

• "foctqr for <IIIrijiat,;"" Dr tnI1UIIdions: f.aced with abundant prod
uct or rcrvicc offers which tn2)' have UUb"dy dilkrmt praaicaI 
values, th<! uistencc of S)'SIems of reference enables one' to better 
ascss the oAen and to roducc uncertaintica, to kid in !be defini
tion of the needs, to optimize supplier relations, and to do without 
additional testing; 

• " foctqr for i"MNling """ "-Iopi"l prw/Mm: participation in 
standatdiutlon work enables one to anticipa«' and plan product 
progrossion, and enhance innovuion and transfer of knowledge 

• II rtll:t1Jr for trwnsfo" Dr _ te<~: .tand.a.rdiution &cilitates 
and accelcrates !be transferral of ruhnologl .. in fields which are 
esscntiallOr both compmid and individuals (new'matcriaJs<, infor
mation sysrcnu, biotechnology, e1cctronia, computcr-inr.=grau.! 
manu&ctul'ing (elM), etc.); 

• "foctqr for ~ dxna for m""..,ua: to participate in standard
ization signj/ia incioducing solutions adapted to the compcrcnoe 
of one's company and equiptjing oncsdf to compete within com
petitive economic environments: It signifies acting on stand2rdiza
non, not enduring it. 



Types of standards 
Generally, sWldards fall into six major categories or types namely: 
• Glossaries or definitions of terminology sWl<lards 
• Dimensional sWldards 
• Perfurmance sWldards 
• Test methods and analym SWl<lards which measun: cbaracteristics 
• Codes of practice 
• Measurement SWldards. 

SWKIards are drawn up ar international, regional, and national 
levels. 

At national level, technical committees can obtain usinance from 
groups of experts to ronduct me standardization work. 11tae commit
tees or working groups are made up of qualified repraentatiWs of me 
industrial circles, research institutes, public aumoriti ... conrumer or 
professional bodies. 

At regional or international levd. the Standardization work i.s con
ducted by tecluUcal rommin .... drawn from me national ltandards 
bodies. All national members are entided co be represenced within 
me international or regional rommi nee dealing wim a specific oubject 
maner. Examples of me region.J bodies include, among ome .. ,the Afri
can R<gional SWidardization Organisation (ARSO). Ewopc:an Union 
(Ell), and Soulhem Africa Development Commission (SADC). 

International standardization 

Intemational Organization for Stondardization 

The International Organization for SWldardization (ISO) coonfinaces 
inresnational standardization. This body was munded in 1947. It is • 
worldwide federation of national standards bodies, currently compming 
some 145 members, one pes country. The mission oflSO is to enco~ 
me development of standardization and rd..ted activities in me world 
in order to &ci1itate international achangea of goods and services and 
to achieve a mutual entity in the intellectual, scientific, ttchnical. and 
economic fields. lIS work concerns all the fields of standardization, CllCCpt 

decttical and electronic engineering sWldards, which fall within the scope 
of the International ElectrOtechnical Commission (lEe). 
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Elaboration of standards at ISO is handled by over 2900 technical 
groups (technical committees. subcommittees. working groups. and 
ad hoc groups). To date. ISO has published over 13 700 International 
Standards. 

Codex Alimentarius COmmission 

The commission is responsible for implementation of the joint FAOI 
WHO food standards programme. the purpose of which is to protect the 
health of consume" and ensure &.ir practices in food trade. SON is also 
a member of Codex Alimentarius Commission and adopts/adapts the 
recommendations of this body to Nigerian conditions in the formulation 
of food standards. 

National standards 

National standards are those focmularrd by the national standards body 
of a particular counuy. In Nigeria. the Standards Organization of Nigeria 
is the statutory body for formulation of all standards including food and 
food related products. lr was established through Act 56 of 1971 with 
subsequent amendments in 1976. 1984. and 1990. 

The 1984 amendment to the original Act changed the name of the 
body from the Nigetian Standards Organiution (NSO) to the Standards 
Organiution of Nigeria (SON) beca .... the acronym. NSO. created 
confusion with a newly established security body known as the Nigerian 
Security Organization. In 1990. the amendment of the Act conferred 
partial autonomy to the SON from the Minisuy of Industry. 

The original An provided the body with the authority to specify 
and elabor;lte standards. as wdl as provide a quality assurana: system for 
commodities. including manufactUred, industrial and imported products 
and services. But the 1976 amendment to the Act confctred on the Min
ister ofIndusuy the power to declare Mandatory Industrial Standards in 
respect of products or processes recommended by the Nigerian Standards 
Council. 
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StatutOI)' functions of the SON are as follows; 

a. investigate the quali!}' of facilities. materials. and products 
in Nigetia. and establish a quali!}' assurance system. 
including certification of factories. products. and laboratories. 

b. ensure reference standards for calibration and vaification of 
measures and measuring instruments. 

c. compile an invento!}' of products requiring standardization. 
d. fuseer interest tn the recommendation and maintenance of 

aecepcable standards by industry and the general public. 
e. devdop methods for testing materials. supplies. and equip 

mene. including items purchased fo r use by State and Federal 
depanments and private establishments. 

f. regisrer and regulate standard marks and specifications. 
g. undertake preparation and distribution of standard samples. 
h. establish and mainwn laboratories or other institutions. as 

may be necessary for the perfurmance of its functions. 
i. advise Stare and Federal depanments of Government on 

specific problems cdating to standards. 
j. sponsor appropriate national and international conferences. 
k. undenab: research as may be necessary for the performance 

of its functions. 
1. use research facilities. whether public or private. according to 

tenns and condicions agreed upon between the organization 
and the insci rutions concerned. 
The organization has po~r (0 seize. destroy, or prohibit any person 

from selling or offering for sale any product with quali!)'. puri!}'. or 
potency ma, is deuimeneal or hazardous to liFe and propeCl)'. 

The standards are also reviewed periodically to reflect modern trends 
in =hnology and changing panerns of raw materials used in prodUCtion. 
Having esablished the staodards and regulations. the benefits of standard
ization can only be derived through their implementations that require 
monitoring by food inspectors to ascertain rhat the necessary quali!}' 
control measuces are in place in each of the food processing industries. 

SON cacries OUt the registration of both locally manufactured and 
imported products. The registration program is primarily designed to pro
vide data or inventory of produces and their specified quali!}' parameters. 
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Nigerian Industria! Standards 
The Nigerian Industrial Standards (NIS) is a precise and authoritative 
document established by consensus and approved by the Nigerian Stan
dards Council prescribing necessary criteria to ensure that a material. 
product or procedure is fit for the purpose for which it is intended. The 
experts work in an honorary capacity and evolve Nigerian industrial 
St2ndard.s (NIS) by consensus based on scientific and technical data. 
SON acts as the Secretariat for the committees that are involved in the 
development of national standards. The Organization provides techni
cal advice to industries on quality management and quality systems to 
filcilitate efficient implementation of standards. 

Other regulatory bodies 

The National Agency for Food and Drugs Administration and 
CvnlroI (NAFDAO 
The National Agency fur Food and Drug Administration and Control 
(NAFDAC) established by Act No. 15 of 1993 is to protect. promote. 
and guarantee public health through effective control and regulation of 
the business of manufacrure. impotration. distribution. sale and adver
tisement of drugs. foods. cosmetics. and medical devices. In essence. 
NAFDAC is entrusted with the duty and obligation to ensure quality and 
safety of all drugs and foods available in Nigeria. Other specific regula
tions by the body include: 
• daamining what constirutes the adulteration of any food or drug. 
• prc:scribing the type and levd of food additives or contaminants 

that may be present in any food offered for sale with respect to 
labeling and pacbging and offering or exposure in any manner. for 
sales of any food. drug. cosmetic or device. the specifications and 
/ill of pacbges of fuod. drugs. cosmetics and devices. and the sale 
of any food. drug. cosmetics or device. 

• preventing injury to the health of consumer. or users with respeer 
to the use of any substance as an ingredient in any fuod. drug. 
cosmetic or device. for the purpose thereof. 
prc:scribing st2ndard.s of composition. potency. purity or quality 
or of any other propeny. fur any article of food. drug. cosmetic or 
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device with respect 10 the importation of any food. drug. cosmetic 
or device and with respect to the method of .,..paring. manuf.octuring. 
preserving. packaging. storing or tesling of any food . drug. cos
metic or device in the inleresl of. or for the prevention of injury 10 

the health of, consumers or users theteof, etc-
A product is r<giSleted with NAFDAC afrer a satisfactory assessment 

and evaluation of the Good Manufacruring Practice (GMP) of the manu
bClU1'er and applicable standards and specifications of the product. The 
Inspectorale Directorare ofNAFDAC ensures thaI the GMP capability 
of the licensed manufacrurer is sustained through routine establishmenl 
inspection. impon inspections. markel SUIYeys. and sampling. NAFDAC 
laboratories al Oshodi. Yab.. Kaduna. and Maiduguri provide Ihe lech
nical and scientific suppon for the evaluation of the qualiry. safcry. and 
efficacy of the products. 

NAFDAC enabling acts also ensure thar promotions and advettise
men .. comply with applicable laws and tegularions and thaI advettise
menr messages arc tdiable. accurarc. truthful. non-misleading. informa
tive. balanced. up-ro-<iarc. and capable of substantiation and in good 
tasre. In addition. advettise<nenr should nor take undue advantage of 
custolllCr', concerns for their health while al the same time, promoting 
rational usc of these products. In other words the adveniscmenr should 
nor havc the porential of endangering public health. NAFDAC's mandare 
also includes protection and promotion of public health. 

The weights and m~ department 
This is a depamn<nl under the Federal Ministry of Commerce. The 
Weigh .. and Measures Act was to ensure unifonnity of weigh .. and mea
sures, ensure f2ir praccicc in trade, and concrol the manner of presentation 
of a:nain pre-packed goods to the public. The Departmenr deal! mainly 
with measurement of length, weighl, volumes, and verifying weighing 
and measuring equipment for trade. The Act empowers the Departmenr 
to prosecure any person or manufacturer that impons. produces. sells, 
or uses unjust weightl measure, weighing instruments, or measuring 
instruments in trade. 
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Chapter two 

Nigerian industrial standards for 

cassava and cassava products 
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NIS 459: 2004-Standard for cassava roots 

t Scope 
This standard specifies the quality requirements, classification. and pack
aging for cassava roots. 

2. Normative reference 
Report of the Nalional Committee on Cassava, 2003 
Raw Mal.rial Research and Devclopmcm Council (Technical Informa
lion on crop production in Nigeria 1994) 
CodexAlimentarius Commission (CAClRCP 1 - 1969, Rev/2 - 1985, 
Vol. 18). 
Codex A1imcnrarius Commission (CAC /RSIl 00 - 19~8) 

3. Terminology 
For the purpose of this scandatd, the following definilion shall apply: 

Cossava roots 
The roots from vatieti .. of cassava [Manihot rsculmta (Cramz)] of the 
Euphorbiacca family to be supplied in fre.,h form 10 the consumer, afrer 
cleaning and packaging 

4. Quality requirements 

4. 1 Essential tequirements 
In all grades, subja:r '0 the special provisions for each grade and the 
.olerances allowed. cbe cassava .oot shall be: 
- ahout 300 g and ahove in weight and no. less than 20 ern in length 
- whole 
-fum 
- wholesome. not affected by fO(, mold, or deterioration 
- practically free of mechanical dacnage and bruising 
- pracrically free of pests 
- free of abnormal external moisture 
- free of any foreign smeU and/or wle 
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Tabla 1: Average composition of the cassava root. 

Panmet<r 

Moisture 

Starch 
Sugar 
Protein 
Fats 
Fiber 
Ash 

4.2 Charad.eristic of the color 

Percentage 

70.24 
21.45 

5.13 
1.12 
0.41 
1.11 

0.54 

In addition to fulfilling the above requirement, cassava roots must 
conform to Table I. 

4.3 Oassificotion and quality grades 
Cassava roots are graded in three categories as follows: 

4.3.1 &tra grade 
Cassava in this grade must be of superior quality. It must be characteristic 
of the variety and must be uniform in shape, quality, and size. It also must 
be free of defects, with the exception of very slight superficial defccts. 

4.3.2 Grade 1 

Cassava in this grade must be of good qualiry. It must be characteristic 
of the variety. The following slight defects, however, may be allowed, 
provided these do nOr affect the general appearance of the produce, the 
quality, the keeping qualiry, and presentation of cassava root 

slight defects in shape 

• bruising. not exceeding 10% of the surface area 
• scraped areas, not exceeding 20% of the surf.tce area 

4.3.3 Grade 2 

This grade includes cassava, which docs not qualify fOr inclusion in 
the higher goades, but satisfies the minimum requirements specified in 
clause 

4.3.4 Permissible defects may be odIowed 

• slight defects in shape 
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• bruising, noc exceeding 20% of the surface area 

• scrap"" areas, not exceeding 30% of the sumcc area 

s. Quality tolerances 

5, 1 Extra grade 
Five percent by weight of cassava not satisfying the requirements of the 
grade, but meeting mose of grade I or exceptionally, coming within the 
tolerance of rbat grade. 

5.2 Grade 1 
Ten pen:ent by number or weight of cassava not satisfying the requiremenu 
of the grade, but meeting those of grade II or, accptionally, coming with 
me tolerances of that grado. 

5.3 Grade2 
Ten percent by number or weight of cassava satisfying neither the require
menu of the grade nor the minimum requirements. with the exception 
of produce affected by rouing or any other deterioration rendering it 
unfir for consumpcion. 

6. Sizing 
6. 1 Size is determined by the diameter at the [h ick cross-secnon of the 

produce, in accordance with the foUO\\ing Table 2. 

6.2 Size tolerances 
For all grades, 10% by number of weight of cassava corresponding to the 
size immediarely above or below rbat indicated on the package. 

Table 2. Size of produce In diamater. 

Size code 

A 
B 
C 

15 

Diamcter(cm) 

4.0-<5.0 
6. 1~.0 

> B.O 



7. Packaging 
Cassava TOO( ,hall be packed 
• in such a way to protect the produce properly from mechanical. 

heat. and frost damage. 
• in con<ainers, which will safeguard the hygienic. and nutritional 

quality of the product. 
• with con<ainers made from packaging material that will not impart 

any toxic substance and smell to the product. 

8. Labelling 
The pacl<ageIcoD<ainer shall be n=ked with the following: 

8.1 Name of the product (cassava root) 

The Dame of the product to be shown on the label shall be "cassava 
root". 

The name and location address of the exporter and! or packer shall 
be declared. 

Country of origin of the produce and optionally. name of town. 

8.2 Commercial identification shall be declared. 

Grade 
Size (size code) 

Net weight (in metric system) 
Batch number 
Official inspection n=k 

9. Contaminants 

9.1 Heavy metals 

Cassava root shall comply with the requirement of the National Agency 
for Food and Drugs Administration and Control (NAFDAC) Ot with 
those maximum levds ICcommended by the Codex Alimentarius Com
mission for this commodity. 

9.2 Pestidde residues 
Cassava root shall comply with those maximum residue limits recom
mended by NAFDAC or Codex Alimentarius Commission (CACIRS. 
flOO - 1978). 
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10. Hygiene 
It is r<commended that the produce covered by the provisions of this 
standard be prepared and handled in accordance with the Internarional 
Code of Hygienic Practice (CAC/RCP·I·I969. Rec. 3·1997). 
When tested by appropriate methods and principles for the establishment 
and application of microbiological criteria for Food Products (CAOGL 
21·1997). it: 
• shall be free from pathogenic microorganism 
• shall be fltt from toxic substances originating from microorganisms 

in amount. which may present hazard to health 
• shall not contain any poisonous or extraneous and deleterious 

matter 

II Criteriaforconfonntty 
A lot shall be declared as conforming to this standard if each sample 
inspected/analysed for quality requirement conforms to the provision 
of this standard. 
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NIS 343: 2004 - Standards for cassava 
chips 

t scope 
This standard prescribes the quality requirement. method of sampling. 
and tests for cassava chips. 

2. Normative references 
I . N1S 459: 2004-Standard for cassava root 
ii Repon of the National Committee on Cassava. 2003 

Raw Material Res=ch and D"""lopment Council (Technical 
infotm.tion on Crop) Production in Nigeria 1994. 

III Codex Alimemarius Commission CACIRCP 1- 1969. Rev; 2 
- 1985. Vol 1B 

IV Codex Alimenrarius Commission CACIRS 1100 - 1978 

3. Preparation 
Cassava chips sball be p"'pared from clean. fresh cassava (Manihot 
"culmea Crantz) by washing, peeling. chipping. and drying. 

4. Essential composition and quality factors 

4. 1 Row materials 

The cassava root ftOm which the cassava chips is prepar<:d shall be peeled. 
washed. cleaned. and in good physical condition. 

4.2 Organoleptic properties 

The caste and odor of cassava chips shall be characteristic of the variery. 

4.3 Food additives 
No food additives shall be added to cassava chips. 

4.4 Analytical characteristics 

Cassava chip shalJ conform to the quality r.:quirements given in Tabk 3 
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Tabla 3: Requirements for cassava chips. 

Parameters 

Moisture % (mlm) (max) 
Ash % (mlm) (max) 

Crude Fiber % mfm (max) 
Total acidity % (mfm) (max) 
Hydrocyanic acid and its glucoside mea
sured as hydrOC)'2llic acid mgfkg (max) 

Search content (%) (min) 

5. Hygiene 

Method of test 
(Ref.) Standard 
for food grade 

Requirement cassava starch 

10.0 Appendix A 
3.0 Appendix 0 
3.0 Appendix E 

1.0 Appendix B 

10 Appendix F 

75 Appendix C 

5 . 1 It is recommended thaI the product shall be processed and packaged 
in acrordance with the regulations for food hygiene recommended 
byNAFDAC. 

5.2 To the extent possible in good manufacturing practice. the product 
shall be free from objection.ble matter. 

5.3 When tested by .ppropriate methods of sampling and =min.tion, 
the products shall not contain any substance originating from 
microorganisI1),< in amounts, wIUch may present hazard ro he2lth. 

S.4 When tested by appropriate methods of sampling and examination, 
the product: 

• shall be rotaliy free frQrn pathogenic microorganisms; 
• toW aerobic count shall nOl exceed 10,OOO(CFU)/g 
• shall not contain any other poisonow extraneow or deleterious 

substances in amounts, which may present hazard to he2lth. 

6. Contaminants 

6. 1 Pestidde residue 
In addition to the provisions of CO DEX and NAFDAC regulations 
reg;uding pesticide residue, the limits in Table" shall apply. 
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Table 4: Maximum residua IImlls for pesticides. 

Maximum level Residue (mg/kg) 
Pirirniphos methyl 
Malathion 
Hydrogen cyanide 
Pcrmcmrin 
Deltamethrin 
Dichlorvos 
Fcnitrothion 
Chlorpyrifus 
Bromoethan< 
Hydrogen phosphide (Phosphine) 
Carhofuran 

0. \0 
0.\0 
0.05 
2.0 
2.0 
2.0 

10.0 
10.0 
5.0 
0.1 
0.2 

Tabla 5: Maximum limits for metallic contaminants. 

ContarninanlS Maximum Ievd (mg/kg) 
Arsenic 
Copper 
Lead 
Mercury 
lin 
Zinc 
Iron 

6.2 Metallic oontaminants 

0.1 
20.0 

1.0 
0.1 

15.0 
50.0 
22.0 

Metallic contaminants limits shall be in conformity wim Table 5. 

7. Packaging, labelling, and storage 

7. I Padwging 
Cassava chips shali be packed, transported, and stored in containers, which 
will safeguard me hygienic and organoleptic qualities of me product. The 
pack2ging materials shall be such as ro protect the product from microor
ganisms and other contaminant.lt shall protect the product as far as pos
sible against any infiltration of moisture, insect infestation, and leabge. 

The pack2ging material shall not impart any odour, taste or colour 
and any other =neous property to the product and shall not result in 
contamination of me product wim substances of which me pack2ging 
material is made. 
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7.2 Labe//ing 
The packaging ,hall be sealed and marla:d with the following: 

7.2.1 Name of the product 
The name of the product shall be clearly and boldly wrim:n on the romainer. 

7.2.2 Net waght 
Net weight shall be declared in metric system. 

7.2.3 Name ond address 
The name and address of manuF..cturer and/or packer ,hall be declared. 

7.2.4 CO .... try of origin 
The country of origin of the product shall be declared. 

7.2.5 Date markiug 
The dare of manufacture or packing shall be declared. The expired or best 
before date shall be boldly wrinen on the label. 

7.2.6 Batda Dumber 
The batch number of the product shall be clearly stated on the label. 

7.2.7 The NIS ocertificatiOD mark, if the prociua is ocertified. 

7.3 Storage 
Cassava chips shall be stored in a dry cool place on pallers. 

8. Methods of sampling and analysis 
The method of sampling and analrs"" shall be in a<cordance with the 
methods prescribed below: 
• determination of granularity: according to ISO: 2591- 1973 "te5t 

sieving" 
• derermination of moisture content: sec appendix A 
• determination of rotal acidity: see appendix B 
• determination of starch content: see appendix C 
• determination of fiber content: = appendix D 
• determination of sulphated ash: see appendix E 
• determination of hydrocyanic acid content: sec appendix F 

9. Criteria for conformity 
A lex ,ball be declared as conforming to this standard if each sample 
inspected/analyzed conforms to provision of this standard. 
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NIS 344: 2004 - Standard for edible 
cassava flour 

t Scope 
This standard prescri~ rhe quality requirements. and method of te.sts 
for edible cassava flour. 

2. Nonnative reference 
Repon of The National Committee on Cassava, 2003 
Raw Material Research and Developmem Council (Technicallnforma
tion on Crop Production in Nigeria - 1994 
Codex A1imentarius Commission (CAClRCP I - 1969. Rev. 2 - 1985. 
Vol. 1B 

Coda Alimentarius Commission (CAC/RS. 1100 - 1978) 

3. Product definition 
Cassava (Manihot tfCJIknta Cran<z) flour shall be the product p"'pared nom 
dried chips or paste by pounding. grinding. or miUing process followed by 
sifting to separate the fiber from The flour. In case of edible flour prcp=d 
&om biner cassava (Manihot utilisima Pohl). detoxification is carried out 
by soaJcjng the peeled roots in water for a few days before undergoing 
drying in the form of whole. pounded root (paste) or in small pieces. 

4. Classification 
Cassava flout is classified into two categories as foUows: 
a. "Fme" cassava flour 

Cassava flour of which not less than 90 percent by weight. shall pass 
easily through a sieve of 0.2 nun .perture size (use mesh size) . 

b. "Coane" ausan flour 
Cassava flour of which not less than 90 percent by weight shall 
easily pass through a sieve of 0.4 nun aperture size. 

5. essential composition and quanty factors 

5. 1 Raw materials 

The raw cassava roots nom which the cassava Rour is milled shall be 
peeled. washed. dried dean. and in good physical condi cion. 
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5.2 Organoleptic properties 

The color. taste. and odor of cassava lIour shall be characteristic of the 
produa. 
5.3 Cassava flour shall be free from adulterana and insect infestation. 

5.4 Food additives 

Edible cassava Rour may be IOniSed with micronutrient or macronu
trienrs. 

5.5 Solubility test 
Cassava flour shall not be soluble in cold W2ter and in 96% ethanol. 

5.6 Iodine test 

Edible cassava Rour when tested with iodine solution shall give a blue
black coloranon. 

5.7 Analytical characteristics 

Cassava lIour shall conform to the quality requiremena given in Table 6. 

Hygiene 

Table 6: QuaRty requlrementll for c:aasava llour. 

Parameter 

Moisrun: % (mlm) (max) 
Crude fiber % (mlm) Max 
Sulphated ash mlm 
(on dry basis) (max) 

Total acidity % (ml m) (max) 
Hydrocyanic acid and itS gluoo
sides measured as hydrocyanic 
acid mg/Ieg (on dry basis) (max) 
Start!. content (%)(min) 

Requirement 

10.0 
2.0 

0.6 

1.0 

23 
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65-70 

Method of test 
(Ref.) Standard for 
fuod grade cassava 
srarch 

Appendix A 
AppendixD 

Appendix E 
Appendix B 

Appendix F 
AppendixC 



6.1 Ir is recommended rhar the producr be processed and packaged in 
accordance with the regulations for food hygiene recommended 
byNAFDAC. 

6.2 To the extent possible in good manufacruring practice. rhe prod
ucr shall be free from objectionable matter 

6.3 When tested by appropriate mechods of sampling and examina
tion. the products shall not conwn any substance originating 
from microorganisms in amounts. which may presenr hazard ro 
health. e.g .• aflatoxin. 

6.4 When .esred by appropriate methods of sampling and examination. 
the product: 

• shall be torally free from pathogenic microorganisms 
• rotal.erobic count shall not exceed 10000 (CFU)/g or mL 
• shall nO( contain any other poisonous or extraneous or deleterious 

substances in amount, which may represent a hazard to healrh. 

7. Contaminants 

Z 1 Pesticide residue 

Pesticide residue limits shall be in conformity with Table 7. 

Table 7. Maximum residue limns for pestleldes. 

Residue 

Pirimiphos methyl 
Malathion 
Hydrogen cyanide 
Permemrin 
Deltametbrin 
DichJorvos 
Fcnitromion 
ChIorpytifus 
Bromoemane 
Hydrogen phosphide (Phosphine) 
Carbofuran 

24 

Maximum level (mg/kg) 

0.10 
0.10 
0.Q5 
2.0 
2.0 
2.0 

10.0 
10.0 
5.0 
0.1 
0.1 



Tabl. 8: Maximum limits for metallic contaml""lIls. 

Contaminant 

Atscnic 
Copper 
Lead 
Cadmium 
Me=ry 
Tin 
Zinc 
Iron 

72 Metallic contaminants 

Maximum l...el (mglkg) 

0.1 
20.0 
0.1 
0.1 
0.1 

15.0 
50.0 
22 .0 

Metallic conwnirums shall be in conformiry with Table 8. 
7.3 When tested by appropriate methods of sampling and examina

tion me product shall be free from rniaoorganism~ or its spores 
capable of developing under normal alnditions of stonge and 
shall not contain any substances of microbial origin in amounts, 
which may present a hazard to me healm of me consumer. 

8. Packaging, labelling, and storage 

B. 1 Edible cassava flour shall be packed, transported and stored in 
containers, which will safeguard <he hygienic and organoleptic 
qualities of rhe product. 

B. 1. 1 The packaging materials shall be such as to protect <he product 
against bacteria and orher contaminantl it shall protect me prod
uct as fu as possible agail1.!t any infiltration of moisture, insect 
infestation and leakage. 

B. 1.2 The packaging material shall not impart any oxIor. ~ or color 
and any ocher enraneous property to me prodUct and shall not 
result in mntamination of me product wirh SUboWlCeS of which 
the packaging material is made. 
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8.2 Label/ing 
The packaging shall be =led and marked with the following: 

8.2.1 Name of the product 
The name of the product shall be clearly and boldly written on the 
container. 

8.2.2 Net weight 
Net weight shall be declared in metric system. 

8.2.3 Name and address. 
The name and address of the manufacturer and lor packer shall be 
declared. 

8.2.4 Country of origin 
The country of origin of the produCt shall be declared. 

8.2.5 Lot identification 
Each container shall be permanendy marked in code or in clear to identifY 
the producing mcwry and the lot. 
8.2.6 Buch number 
The batch number of the product shall be clearly srated on the label. 

8.2.7 Date marking 
The date of manufaCture or packing shall be declared. The expired or best 
before date shall be boldly YoTitten on the label. 

8.2.8 The NIS Ortificacion Mark if the manufacturer is a licensee. 

8.3 Storage 
Cassava flour shall be stored in a dry, cool place on pallets. 

9. Method of analyses 
The method of analyses shall be in accordance with the methods pre
scribed in section 10 of Standard for starch NIS 386: 2004 

10. Criteria for confonnlty 
A lot shall be declared as conforming to thls Standard if each sample 
inspected/analysed conforms to all provision of this Standard. 
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NIS 294: 2004 - Standard for composite 
Hour 

t Scope 
This sl2ndard specified the essential quality requirements and sampling 
methods for composite Rour and other suitable non-wheat flour for use 
tn composite flour for human consumption. 

2. No.mative reference 
Nigetian Industrial Sl2ndard for Cassava Starch - NIS 386: 2004 
Nigetian Industrial Sl2ndard for Wheat Flour - NIS 121 : 2000 
Codex A1imentarius Commission (CAC/RCPI-1969). Rev. 2-1985 
VoI.!B. 
Codex Alirnenrarius Commission (CAClRS./100-1978-1969). 

3. Description 

3.1 Product definition 

Flour is the finely ground endosperm of cereals. or the dried. milled 
conlOnts of peeled roots and tubers having particle sius noc larger than 
180 microns (0.2 mm) mesh. It shill be free from bran, germ. and 
fiber. It shall have an extraCtion fate of nor more than 72 percent. 

3.1.1 Composite flour 
The combination of wheat flour and one or morc non-wheat flours from 
indigenow cereals, roots, tubers, Jegumes, or oilseeds. for the production 
of bread and other baked products. 

The combination of non-wheat flours from roots of indigenous cereals 
or legumes for use in local recipes. 

4. Essential composition and quality factors 
The color. flavor (whether natural or induced by processing). and particle 
size: of the non-wheat flour shall be of a proportion nor noticeable in the 
product. 
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The composite flour ,hall be free from rancidity. objectionable odor. 
color, Bawr, insects, rodents. hair, and orner extraneous materials. 

4. 1 Enrichment 

High protein flours. when used as enrichment ,hall be free from 
harmful subSWlccs such as trypsin inhibitor in soybean flour. gos
sypol in cottonseed flour. and aflatoxin in legumes and cereals. It 
shall have acceptable tastes and color. 

4.2 Levels of substitution of wheat flour wi<h single non-wheat flour 
in composite flour s4al1 be as shown in Table 9. Where more <han 
QDe non-wheat flour is used, <he sum of <he individual compo
nents used shall not exceed <he maximum level pettniaed for any 
one of <he components. 

Table 9. Level of substitution of wheat nour with non-wheat 
Hour. 

Type of/lour 

Sorgltum 
Maiu: 
Mill .. 
Cassava flour 
Cassava starch 
Rice 

% WI. of ""mposite /lour 
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10-20 
10-25 
10-20 
1()...30 
10-30 
10-30 
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5. Mandatory Ingredients 
Composite /lour shall be llWldatOry fortified with vitamin A to the 
level not below 30 000 IV/kg, 

6. Food additives 
In addition (0 the NAFDAC regulations on food additives, all 
flour shall comply with the following: 

Thiamine 

Niacin 
Iron 
Riboflavin 

T rcatmcnt agents 

Sulphur dioxide 
Ammonium persulphatc 
Ascorbic acid 
Chlorine dioxide (Dyox) 
IknlOyl peroxide 
Awdicarbonamide 
Chlorine 

Trace dements 

Arsenic 
Cooper 
Uad 

Min, value (mglkg) 

2.4 

16 
16 

15,0 

Max. value (mg/kg) 

200 
200 
80 
35 
50 
45 

400 

Max value (rngIkg) 

30 

1.0 
1.0 
2,0 



7. Contaminants 
The maximum level of contaminants shall be as follows: 

7.1 All composite flour shall be free from pathogenic microorganisms. 

7.2 When tested by appropriate methods of sampling and examina· 
tion the product shall be free from microorganisms or their spor .. 
capable of developing under normal conditions of storage and 
shall not contain any substances of microbial origin in amounts, 
which may pr<S<!nt • hazard to the health of the consumer. 

7.3 In addition to 7.1 and 7.2 above. when analyzed by appropriate 
test methods. the flour shaU comply specifacally with the following 
microbial specifications indicated in Table 11. 

Table 11. Microbial specillcations for composite flour. 

Organism Max. CFUlkg sample 

(a> E coli Nil 
(b) Enterobacteria Nil 
(c> St4ph aur<US Nil 
(d) Other coIiforms 10' 
(e> Mold 10' 
(I) Yeast 10' 
(g) Total eount 10' 
(h) Toxigenic molds Nil 

8. HygIene 
The product shall be prepared. paclced and stored under saniwy condi
tions and shall comply with the requirements of the public health author· 
ity and the regulations of NAFDAC. 

9 Packaging, labeling, and storage 

9.1 The flour shall be packed. transponed. and stored in containers. 
which will safeguard the hygiene and organoleptic q ualiti .. of the 
product. 

9.1.1 The packaging materoo shall be such as to protect the product 
against bacteria and other contaminants; it shaU protect the 

31 



product as fur as possible against any inflJtration of moisrure, 
insect infestation, and lcohge. 

9.2 The packaging material shall no. impact any odor, w'e, or oolor 
and any orher extraneous property to the product and shall no. 
resul. in oontarnina.ion of rhe product wirh substances of which 
rhe packaging material is made. 

9.3 Labelling 

9.3.1 The name of rhe food 
The name of the product shall be composite four and shall be clearly 
and boldly wrinen on the conrainers. The percentage substiru.ion shall 
be clearly indicated. 

9.3.2 List of ingted.ients 
A complete lis. ofingredients shall be declared on rhe label in de5Ctnding 
oroer of proponion. 

9.3.3 Net content 
The net weigh. shall be deemed in the metric 'Y'.em of measurcmen< 
and in accordance with Weights and Measwc Act of 1974. 

9.3.4 Name .... d address 
The name and fi.illiocation address of the man ufactwcr of the product 
shall be dcclarcd on the label 

9.3.5 Lot identification 
Each conrainer shall be permanently marked in code or in clear to identify 
the producing factory and the lot. 

9.3.6 Date muking 
The apiry date of the product shall be clearly stated on rhe label. 

9.3.7 Batch Danaher 
The batch number of !he product shall be dearly stated on the label. 

9.3.8 The "NIS' certification marl< (if the manufacturer has a license) 
may be put on the label. 
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10. Methods of sampling and analysis 
The product shall be sampled and analysed by international reference 
memOOs. 

10. 1 Sampling 
Sampling shall be in accordance wim me FAPIWHO Codex Alimentarius 
sampling plans for pre-packed foods (1969) (AOL - 6.5) Ref. ACAlBM. 
421969). 

10.1.1 To allow for adequare mixing, sampling at a mill shall be done 
on not less man 8 randomly selected concUne". If me flour 
is from a miUsuearn an interval of W-15 minutes shall be 
allowed between each sample. 

10.2 Method of analysis 
The flour shall be assayed by any international standards 
memod of analysis described in such manual as: 

i. The Association of Official Analytical Chemists (AOAC) 
ii. The American Association of Cereal Chemists (AACC) 
ii i. The International Association of Cereal Chemistry (IACC); 

and 
iv. The International Organisation for Standardis .. ion (ISO) 

1t Criteria for conformity 
A lot shall be declared as conforming to this standard if each sample 
inspected/analyzed conforms to all provisions of mis standard. 
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NIS 386: 2004 - Standard for cassava 
starch (Food and industrial grade) 

t scope 
This standard prescribes the quality requirements, methods of processing, 
and tests for food and industrial grade cassava sran:h. 

2. Normative references 
I . Report of the National Commirtee on Cassava, 2003 
11. Trends in drying of cassava in Africa (Sanni L. 2002 page J 13 

- 120 in J 2" Symposium ofISTRC - Tsukuba Japan. Nalratani 
and Komaki) 

iii. UTA Annual Reports. 2000-2002. 
iv. Raw Materials Research ad Development Council (Technical 

Information on Crop Production in Nigeria - J 994) 
v. Codex A1imentarius Commission (CAClRCPJ - 1969, Rev. 2 

- 1995. VoI.lB). 
VI . Coda Alimentarius Commission (CACIRS 1100 - 1978). 

3. Classification 
Cassava starch shall be classified as food grade or industrial grade. 

3.1 Food-grade cassava starch 
• is a white granular product mac 
• is obtained by wet atraaion process from mature cassava roO[, 

satisfies the quality requiremcnu as oudined in Clause 4 of mis sandard. 

3.2 Industrial grade starch 
Industrial grade starch is starch other than food grade starch, which may 
or may not be modified. 

4. Essential quality factors and analytical characteristics 

4. 1 Quality factors 

4.1.1 Color 
The color of cassava starch shall be white. 
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4.1.2 Taste and odor 
Cassava stan:h shall be free from objectionable odor and IlISte. 

4.1.3 Foreign matter 
White granular cassava stan:h shall be free from foreign matters. 

4.1.4 Particle .ize 
Not less man 95% of mass of cassava starch shall pass easily through a 
sieve of 100-14011 (0.I-O. 12mm) mesh screen. 

4.1.5 Solubility 
The cassava starch shall not be soluble in cold Wolter and in (96%) ethanol. 

4.1.6 Iodine test 
Cassava starch when tested with iodine shall give a blue-black color-
arion. 
4.1.7 Analytical characteristics 
Food grade starch shall comply with the analytical characteristics shown 
in Table 12. 

Table 12_ Analytical character/atk:s of cassava starch. 

Analytical characteristic 

Total acidity (%) (max) 

pH 
Cyanide content (mglkg) (max) 

Starch content (%) (min) 
Moisture (%) (max) 

Fiber (%) (max) 

Sulphated ash (%) (max) 
Viscosity or pasting properties 

Acid insoluble ash (%) (max) 
Chloride (%) (max) 

Requirement 

1.0 

5-7 
10.0 
95.0 
12.0 
0.2 
0.6 

3}-34 cSTM 

0.2 
0.64 

Note: Every other swell that does not conform to this table is cWsi6ed as industrial 
.W<h. 
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5. Food additives 
In addition to other additives approved by the NAFDAC. food
grade cassava slatch may oonwn asooo:bic acid (0.2% mwrnum) as 
a color improver. 

6. Hygiene 
It is reoommended that the product oovered by the provisions of 
this standard shall be prepared in acoordance with the International 
code of Hygiene Practice entided "Recommended International 
code of Hygiene Practice General Principles of Food Hygiene" 
(CAC/RCP: 1-1969. Rev.l ). 

When tested by appropriate methods of sampling and examina
tion. the produa: 

• shall be totally free from pathogenic microorganism; 
• shall contain not more than total aerobic count of 10 000 CFUlg or mL; 
• shall not conwn any other poisonous extraneous or ddeteriollS sub

stances in amounts which may present hazani ro health 

7. Contaminants 
Maximum residue limits for pesticides shall be in conformity with 
NAFDAC regulations on pesticide residues. In addition. it shall confonn 
to prescribed levels of contaminants in Table 13. 

Table 13. Pennlaslbl. levela of contamln .. ts In cas .. va 
starch. 

Contaminants 
Sodium (Na) 
Man~ese (Mo) 
Iron (Fe) 
Copper (Cu) 
Bromine (Br) 
Zinc (Zn) 
Molybdenum (Mo) 
Aluminium (AI) 
Oxalate 
Lead (Pb) 
Cadmium (Cd) 

Maximum level per
missible (in mglkg of 
dry matter) 
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8. Labelling 
The package shall be hermetically sealed and marked with the following: 

8.1.1 Name of the product 
The name of the product to be shown on the label shall be "Food-grade 
Cassava Starch". The name shall indicate the panicle size of the granules 
in aa:ordance with the descriptions contained in section 4.1.4. 

8.1.2 Net 'lRight 
Net weight shall be declared in metric system. 

8.1.3 Name and addJess 
The name and address of the manufacturer and/or packer shall be 
declared. 

8.1.4 Date markins 
The date of manufacture and batch number on packing shall be declared. 
The expiry date shall be wcll written on the label. 

8.1.5 Country of origin 
The country of the product shall be declared. 

8.1.6 The NIS certification mark if the product is certified. 

9. Packaging, transport, and storage 
9. 1 Food-grade cassava search shall be packed. transported. and stored 

in containers. which will safeguard the hygienic and organoleptic 
qualities of the product. 

9.2 The packaging marerial shall be such as to protect the product 
against bacteriological and other conwnination; it shall protect the 
product as fu as possible against any infilmtion of moisture. insect 
infestation and leakage. The packaging material shall not impact 
anyadow. wte colour or any other extraneous the product. 

10. Method of analysis 
The methods of analysis indicated hercahcr are international reference 
methods. 
• Determination of granularity: According to ISO: 2591-1973 "Test 

Sieving" 
• Determination of Moisture Content: - see Appendix A 
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• Determination of Total Acidity: - see Appendix B 
• Determination of Starch Content: - see Appendix C 
• Detetmination of Fiber Content: - see Appendix D 
• Determinacion of Sulphated Ash: - see Appendix E 
• Dererminacion of Hydro-Cyanic Acid Content: - see Appendix F 

11. Criteria for conformity 
A lot shall be declared as conforming to this standard if the IOllowing 
conditions are met. 

11.2 Each sample inspectedJanalyaed for quality requirement con
forms to clause 4 and 7 of this standard. 
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NIS 181: 2004 - Standard for gani 

t Scope 
This Standard specifies the quality requirement, packaging. storage and 
methods of test fur tam. 

2. Description 

2. 1 Definition of the product 
Gam is the granular finished product obtained by traditional or industrial 
processing of cassava roors (Manihot utilirima, Mahihot escu14nta. andlor 
Manihot palma,.), or other edible Manihot species. Root processing con
sisrs of peding, washing. and grating of the roors followed by fermenta
oon, pressing. breaking of the cake, silting and proial dehydration of the 
cassava cake. and then final drying. 

2.2 Classification 
Gam grains are classified in five categories as follow.: 

2.2.1 Extra-fine grain g .. m 
This is gam of which not less than 80% of the weight shall pass easily 
through a sieve with aperture below 355 microns. 

2.2.2 Fine grain pm 
This is gam of which not less than 80% of the weight shall pass easily 
through a sieve with apenure 1000 microns but of which less than 80% of 
the weight shall pass easily through a sieve with apenure 355 microns. 

2.2.3 Coarse grain gllm 
This is gam of which not 1= than 80% of the weight shall pass easily 
through a sieve with aperrure 1.4 mm but of which less than 80% of the 
weight shall pass through a sieve with the aperture 1 mm. 

2.2.4 Extra coarse grain gllm 
This is gam of which not mote than 20% of the weight shall pass easily 
through a sieve with aperture 1.4 mm. 

2.2.5 Uagraded g .. m 
This is gam. which has not been classified by the sieve method to deter
mine irs categoty according to grain size. 
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3. Essential composition and quality factors 

3. I Raw materials 

Gttrri shall be prepared from clean cassava roots of Manihot utilisi ma or 
Manihot paI-t<. Manihot nculanta (Grants) or any other 'pecies. 

3.2 Organoleptic properties 

The colour of the garri ,hall be ydlow (with palm oil) or white without 
palm oil. Taste and odor of gam , hall be characteristic of the product as 
is acceptable in a given locality. 

3.3 Analytical characteristics 

3.3.1 Total acidity 
The tolal acidity of garri shall not be more than 1 % mlm measured as 

lactic acid. 

3.3.2 Total cyanide (free and bound) 
Totil cyanide content of garri shall not exceed 20.0 mg/Ieg. 

3.3.3 Moisture 
The moisture content of garri shall not exceed 7.0% mlm. 

3.3.4 Crude fiber content 
The crude fiber content of garri shall not exceed 2% m/m. 

3.3.5 Ash ..... tent 
The ash conten. shall no. exceed \.5% mlm. 

3.4 Food additives 

Gttrri shall conwn one or several of the following ingredients. 

3.4.1 Food Grade Palm Oil (According to NIS 230: 2000). 

3.4.2 Earichment 
The addition of vitamins, proteins, and other nutrients for enrichment 
shall be in conformity with the Food and Drugs Regulation of the Federal 
Ministry of Health. No other food additives shall be added to garri. 
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4. Contaminants 
Maximum residue limits for pesticides shall be in conformity with the 
Food and Drugs Regulation on the pesticide residues or as recommended 
by Codex Alimenwius Commission (CAC/RS/I 00--1978). 

5. Hygiene 
It is recommended that the product covered by the provisions of this 
standard shall be prepared in accordance with the International Code 
of Hygienic Practices entided "Recommended International Code of 
Hygiene (CAS/Rep: 1-1 969, Rev. I) 

5. 1 When tested by appropriate methods of sampling and aamination, 
the product: 

• should be free from pathogenic microorganisms; 
• should be free from substances originating from microorganism 

in amount which may represent a hazard to health; and 
• should not contain any poisonous or exuaneous and ddcteriow sub 
• srances in amounts which may represent a hazard to health. 

6. labelling 
The package shall be securely closed and marked with the following: 

6.1 Nome of the product 
The name of the product to be shown on the label shall be "Gam~. The 
name shall show the size of the grain in accordance with the description 
contained in clause 2.2. 

6.2 Ust of ingredients 
A complete list of the ingredients shall be declared on the label in descend· 
ing order of proportion. 

6.3 Net weight 

Net weight shall be declared in metric S)"tem. 

6.4 Name and address 
The name and address of the manuncturer and! or packer shall be declared 
(Location address). 
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6.5 Date marlcing 
The date of man ufaClure or packaging ,hall be declared. 

7. Packaging, transport, and storage 

71 Garri shall be packaged. transported. and stored in unused 
containers. which wiU safeguard the hygienic. nutritional. and 
the organoleptic qualities of the produces. 

72 The packaging material ,hall be such as to protect the product 
against bacteriological and other contamination. It shall prorect 
the products against any infiltration. rehydration. and against 
leaking. The packaging material shall not result in contamina
tion of the product with substances of which the packaging 
material is made. 

8. Methods of analysis and sampling 
The methods of sampling aod analysis indicated hereafter ate interna
tional references methods. 

8. 1 Sampling 
The sampling shall be as daborated in ISO 21 70-1972: Ccneals 
and Pulses Sampling of the Milled Products. 

8.2 Derermination of granularity 
According to ISO 2590-197}-Test Sieving 

8 .3 Determination of moisture (See Appendix A) 
8.4 Determination of total acidity (See Appendix B) 
8.5 Determination of carbohydrate content (See Appendix C) 
8 .6 Determination of crude fiber content (See Appendix D) 
8 . 7 Determination of fat oontent (See Appendix H) 
8.B Determination of crude protein content (See Appendix G) 
8 .9 Determination of ash content (See Appendix E) 
8.10 Determination of hydrocyanic acid content (See Appendix F) 
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Chapter three 

Other national and international 

standards on cassava and cassava 

products 
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Malawi Standard MS 349-2002: Edible 
cassava flour 

1. Scope 
This Malawi standard applies to cassav:l flour intended fur human con
sumption. 

2. Normative reference 
The foUowing standards contain provisions, which through reference 
constitute provisions of this Malawi standard. All standani. are subject 
to revision and parties to agreements based on this Malawi standard 
are encouraged to apply the most recent editions of the standard listed 
below: 

MIS 19: General standard fur labeUing of prepackaged foods 
MS 21: Code of hygienic conditions fur food and fuod processing units 
MIS 61 0: Cereal and cereal productS-<ieterminarion of moisture 
content (basic reference) 

3. Description of the product 

3. 1 Produd description 

Edible cassava (Manihot tscu/mta Crancz) flour is the product prepared 
from dried cassava chips or paste by a pounding, grinding, or milling 
process, fullowed by sifting to scparare the fiber from the flour. In case of 
edible cassava flour prepared from bitter cassava (Manihot "rilisi"", Pohl), 
detoxification is carried out by soaking the roots in water for a few d:.y. 
before they undergo drying in the form of whole, pounded root (paste) 
or in small pieces. 

3.2 ClaSSification 
Edible cassava flow is classified into two categories: 

3.2.1 Fme cassava /Joar 
Edible cassav:l flour of which not less than 90% by weight shall pass 
through a sieve of 0.6 mm aperture siu. 
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3.2.2 Co""", cassava flour 
Edible cassava flour of which not less dun 90% by weight .hall pass 
through a sieve of 1.20 mm apenure size. 

4. Essential composition of quality factors 
Raw materials: The cassava root from which the cassava flour is milled 
shall be peeled, dean, and in good physiological condition. If the cassava 
root from which the cassava flour is milied is bitter, then it shall be soaked 
for a few days to detoxify it, before drying and milling. 

Organoleptic properties: The color, taste, and odor of edible cassava 
flour shall be characteristic of the product. Edible cassava flour shall 
conform to the requirements in Table 14 below: 

Tabla 14. Composition and chemical requirements for edible 
cassava flour. 

Chara.ctcrisric 

Cyanogen content 
Moisture content 

Crude fiber content 
Ash contem 

R.equir~ment 

10 mg HeN equivalent max 
13% mlm, max 
2% mlm, max 
3% mlm, max 

4.1 Miaubiologicol requirements 
Cassava flour shall conform to microbiological requirements given in the 
Table 15 below: 

Table 15. Microbiological reqUirements. 

Otanctcrisac 

Mesophilic aerobic bacteria 
Coliform bacteria 
Eschrrichia rot; 
Salmonella 
Yeast and molds 

Requirement per gram (except 
Salmonella, per 25g) 

46 

10' max 
102 max 
10 max 

NIL 
103 max 



5 Hygiene 
5. 1 The product covered by the provisions of this Malawi standard 

shall be prepared and handled under hygienic conditions pre
scribed in MS 21. 

5.2 Edible ClSSava flour shall be prepared with special care under 
good manufacturing practices so that residues of those pesticides 
which may be required in the production. storage, or proassing 
of the cassava, cassava chjps, cassava flour or the premises and 
equipment used for processing. do not remain. or if technieaUy 
unavoidable. are reduced to the maximum extent possible. 

6. Food additives 
No food additive shall be added to edible cassava flour. 

7. Packaging, transport. and storage 

1 1 Edible cassava flour shall be packaged. transported. or stored in 
containers. which will safeguard the hygienic. nutritional. ~
nological. and organoleptic qualities of the product. 

12 The packaging material shall be as such as to protect the product 
against bacteriological and other concamination. it shall protect 
the product as f.ar as possible against any infIltration of moisture. 
rehydration and against leakage. 

13 The packaging material shall not impart any odor. uste. or color 
or any other extraneous property to the product and shall not 
result in contamination of the product with substances of which 
the packaging material is made. 

8 . labelling 
In addition to the requirements ofMS 19. the following provisions shall 
apply: 

8. 1 Name of the food. 
The Dame of the food ro be shown on the label shall be edible ClSSava flour 
preceded or foUowed by the common or ordinary name legally accepted in 
Malawi. The name shall show the particle sizc of the flour in accordance 
with descriptions contained in sections 3.2.1 and 3.2.2. 
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8.2 Net content. 
The net content of the product shall be declared by mass in metric unit. 

8.3 Name and address. 
The narne and address of the manufactlller. packer. distributor. or vendor 
of the product shall be declared. 

8.4 Country of origin. 
The country of origin of the product shall be declared. The words "MiUkl 
J'rrKmuJ in M4iawr shall be legibly printed on all labels and outer wrap
pers for products manufacrurcd or processed in Malawi and shall not be 
obscwcd by any other outer wrapper. 

8.5 Lot identification. 
Each package ,hall be permanendy marked to identifY the producing 
country. 

Note: Marks shall be printed using an ink of good quality or paint 
nor containing lead. Under no condition shall these marks be in 
contact with the product. 

9 Methods of sampling and test 
The analysis procedures shall be in accordance with the mahods =om
mended-MS 146. 148. and 149. 
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Ghana standards for fresh sweet cassava 
2004 

t Scope 
TIUs Ghana standard specifics the requirements for commercial sweet 

varieties of cassava roots grown from Manihot Ncuknta Crana. of the 
Euphorbiaccous family, to be supplied fresh to the consumer, after prepa
ration and paclcaging. Cassava for industrial processing is excluded. 

2. References 
The foUowing references contain provisions applicable to this Ghana 
Standard. At the time of publication, the eclitions indicated were valid. 

AU standards an: subject to revision and panies to agreements based 
on this standard an: encouraged to investigate the possibility of applying 
the most recent eclitions of the standards indicated below. 
• CAClRCP 44-1995; Code of Practice for Paclcaging and T ranspon 

of Tropical Fresh Fruit and Vegetables of Food Hygiene. 
• CAC/RCP 1-1969, Rev. 3-1997 Recommended International 

Code of Practice: - General Principles of Food Hygiene. 
• CAClGL 21-1997; Principles for the Establishment and Applica-

tion of Microbiological Criteria for Foods. 
• GS 46: 1990; Labelling of Prepackaged Foods. 

3. Oeflnitlons 
<lean: Practically free of any visible foreign matter, except permitted 
substances used to prolong its sbelf-life. 
Drr. The cassava roots are free from external moisture, excluding con
&idention due to cold storage. 
Well ahapcd.: Cassava is not so curved, crooked, conscricted, ridged, or 
otherwise misshapen that its appearance is appreciably affected. 
Fairlywdl-shaped: Cassan is not so curved, crooked, constricted, ridged 
or otherwise misshapen that irs appearance is materiaUy affected, or thet<: 
is a loss of more than 5% of the total weight of the cassan in the ordinary 
preparation for use. 
Badly ..... hapaa: Cassan is so curved, crooked, constricted, ridged, or 
otherwise misshapen that in appearance i. seriously affected, or there is 
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a loss of more than 10% of the total weight of cassava in the ordinary 
preparation for usc. 
Sound: The produce is not affected by rotting or deterioration such as 
to make it unfit for consumption. 
S"""", YUielia or ousava: This refers to the varieties of cassava that 
contain less than 50 mglkg hydrogen cyanide (fresh weight basis). 

4. General requirements 

4.1 Minimum requirements 

In all classes. subject to the speeial provisions for each and the tolerances 
allowed. the cassava must be: 

whok 
firm 
sound 
practically free from mechanical damage and bruising; 
clean 
practically free from pests affecting the general appearance of the 
produce 
practically free from damage caused by pests 
dry 
free of loss of color in the flesh 
free from growth cracks 
free from soil particles 
free of any foreign smell and/or taSte. 
The cut at the distal (narrow) end of the ca5$3Ya should no< exceed 

2.0 em in diameter. The stalk end of the root should have a dean cut 
between 1.0 and 2.5 em in lengrh. 

The cassava must have been c:arefuIIy harvested and have reached an 
appropriate degree of physiologica1 development; account being tah:n 
of the characteristics of the variety and to the area in which they are 
grown. 

The development and condition of the cassava must be such as to 
enable it to: 

withstand transport and handling, and 
arrive in satisfactory condition at the place of destination. 
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5. Classification 
Cassava is classified in three classes defined below: 

5.1 "Extra' doss 
Cassava in this class: 

• must Ix of superior quality 
• must Ix characteristic of the variety and/or commercial type 
• must Ix free of defects, with the exception of vety slight superficial 

defects, provided these do not affect the general appearance of the 
produce, the quality, the shelf-life, and presentation in the package. 

5.2 Doss 1 
Cassava in this class must Ix of good quality. It must be charactetistic of 
the variety and/or commercial type. The following slight defects, however, 
may be allowed, provided these do not affect the general appearance of 
the produce, the quality, the shelf-life and presentation in the package: 

• fiUrly welJ shaped; 
• scarring or h<aled damage, not exceeding 5% of the surface area; 
• scraped areas, not acceding 10% of the surface area. 

The defects must not, in any case, affect the pulp of the produce. 

5.3 Closs /I 
This class includes cassava that docs not qualify for inclusion in the 
higher classes, but satisfy the minimum requirements specified in section 
4.1 above, the following defects may be allowed, ptovided the cassava 
retains its essential characteristics as regards the quality, the ,helf life, 
and presentation: 
• not badly misshapen 
• scarring or healed damage, not exceeding 10% of the surface area; 
• scraped areas, not exceeding 20% of the surface area. 

The defects must not, in any case, affect the pulp of the produce. 

6. Size 
Size is determined by the diameter at the thickest cross-section of the 
produce, in accordance with the following Table 16. 

In all cases, cassava must not Ix less than 300 g in weight nor less 
than 20 cm in length. 
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Tabla 16. Size of produce in diameter for Ghana. 

Size code Diameter (cm) 

A 
B 
C 

3.5.{).0 
6.1 -8.0 

>8.0 

7. Tolerances 
ToIe== in respect of quality and size shaIl be allowed in each package 
for produce not satisfying the requirement.< of the class indicated. 

Z 1 Quality tolerances 
"Extra" Class 
Five percent by number or weight of cassava not satisfying the require
ments of the cw.. but meeting those of class I. 
Class I 
Ten percent by number or weight of cassava not satisfying the require
ments of the class. but meeting those of Class II. 

Class n 
Ten percent by number or weight of cassava satisfying neither the 
requirements of the class nor the minimum requirements. with the 
exception of produce affected by rorcing or any other dcttrioration 
rendering it unfit for consumpdon. 

Z2 Size tolerances 
For all classes. 10% by number or weight of cassava corresponding to the 
size immcdiaa:ly above and/or below that indicated on the pac:lc.ge. 

8. Uniformity 
The contents of each package must be uniform in shape and contain only 
cassava of the same origin. variety and/or commercial type. quality. and 
size. The visible parr of the contents of the pachge must be representative 
of the entire content.<. 

52 



9. Packaging and labelling 

9. ' Packaging 
Cassava must be packed in such a way as to protect the produce prop
erly. The materials used inside the package must be new, clean, and of a 
quality to avoid external or internal dam,,!:e to the produce. Using paper 
or swnps bearing trade specifications is allowed, provided the printing 
or labding has been done with non-toxic in~ or glue. Cassava should be 
packed in each conainer in compliance with the Rerommended In=
national Code of Practice for Packaging and Transpon of Tropical F ... h 
Fruit and Vegetables (CAClRCP 44-1995). 

9.2 Desaiption of contDiners 
The conainen must meet the quality, hygiene, ventilation, and ... istance 
characttristics to ensure suitable handling. shipping. and pmervation 
of the cassava. packages must be free nom folcign matter and offensive 
odor. 

9.3 Labelling 
Each package of cassava must be legibly marked with the following 
information: 
a. name of produce 
b. varietylcultivar or type 
c. SIZC 

d. quality dassification 
e. packing date 
r. country of origin 
g. name and addttSs of cxponerlpacker 
h. net weight 
1. gross weight of the package 
j . postharvest treatment (optional) 
k. storage humidity and temperature 

Each package must bear me above information in letters grouped on 
the same side, legibly and inddibly marked, and visible nom the ouaicle 
and also in the documents accompanying the shipment. 
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Labelling of consumer paduge 
In addition to the requirements of the Ghana Scandards for the Labellin 
of Prepackaged Foods (GS 46: 1990), the following specific provisio 
apply: 

Nature of produce 
Each package must be labeled with the name of roe produce and 'YI 
(sweet) as well as name of the variety. 

Prepantion instructions 
A statement indicating that cassava should be peeled and fully cooke 
before being consumed is required. 

10. Contaminants 

10. 1 Heavy metals 

Cassava must comply with those maximum levels for heavy metals <stab 
lished by the Codex A1imenrarius commission for this commodity. 

10.2 Pestidde residues 
Cassava must comply with thOlie maximum residue limits established b 
the Codex Alimentarius commission for this commodity. 
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CODEX STAN 176-1995: Codex Standard 
for edible cassava flour 

t scope 
Thi. standMd applics to cassava flour intended for direct human con
sumption and which is obtained from the processing of edible =va 
(Manihot <sculmta Crantz) . 

2. Definitions of the product 
Edible cas.ava (Manihol <sculmta Crantz) flour i. the product prepared 
from dried cassava chip. or paste by a pounding, grinding, or milling 
process, followed by sifring to separate the fiber from the flour. In case of 
edible cassava flour prepared from biner cassava (Manihot utifisima Pohl), 
detoxification is carried OUt by soaking the roots in water fur a few days, 
before they undergo drying in the form of whole, pounded root (paste) 
or in small pieces. 

3. Essential composltlon and quality factors 

3. 1 Qpality factors - general 

Edible =va flour shall be: 
• safe and suitabLe for human consumption. 
• free: from abnormal flavors, odors, living insects. and mites. 
• free from filth (impurities of animal origin, including dead insects) 

in amounts which may represent a hazard to human health. 

3.2 Quality factors-specific 
Moisture content 13% mlm (max). Lower moisture limits are required 
for certain destinations in relation to the climate, durarion of transport, 
and storage. 

3.2.1 Hydrocyanic acid ronteDt 
The toral hydrocyanic acid content of edibLe cassava flour shall not exceed 
10 mglkg. 
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4. Contaminants 

4. 1 Heavy metals 

Edible cassava 80ur shall be free from heavy metals in arnouo .. which 
may represent a hazard to human health. 

4.2 Pestidde residues 
Edible cassava 80ur shall comply with those maximum residue limi .. 
established by the Coda Committee on Pesticide Re.iducs for this 
commodity. 

4.3 Mycotoxins 
Edible cassava 80ur shall comply with those maximum residue !imi .. 
established by the Codex Committee on Food Additives and Contami
nants for this commodity. 

5. Hygiene 
It is m:omrnended that the product covered by the provision of this Standard 

be prepared and handled in accordance with the appropriate sections of the 
Recommended International Code of Prxtict-General Ptinciples of Food 
Hygiene (CAC/Rep 1-1969. Rev. 2-1985). and other Codes ofPractict 
recommended by the Coda A1imenwius Conunission which an: relevant 

to this product. 
To the extent possible in good manufacruring practice. the product 

shall be free from objectionabk matter. 

6. Packaging 
Edible cassava 80ur shall be packaged in containers which will safeguard 
the hygienic. nutritional. technological. and organoleptic qualities of the 
product. The containecs. including pachging materi21. shall be made 
of substances which an: safe and suitable for their intended lISe. They 
should not impart any toxic substance or undesirable odor or Oavor to 

the prodUct. When the prodUct is padcaged in sacks. these shall be cIean. 
sturdy. and strongly sewn or sealed. 
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7. labeling 
In addition to requirements of the Codex General Standard for the Label
ingofPrepacluged Foods CODEX STAN 1-1985 (Rev.I. 1985) Codex 
Alimentatius Volume I . following specific provisions apply: 

7 1 Name of the product 
The name of the product to be shown on the label shall be in accordance 
with the definitions given in Section 2. 1. The alternative names given in 
parenthesis shall be wed in accordance with local practice. 

72 Labeling of non-retail containers 
Infonnation for non-retail conuiners shall be given either on the con
tainer or in accompanying documents. except that me name of me prod
uct, lot identification, and tbe name and address of the manufacturer or 
packer shall appear on the container. However. lot identification and me 
name and address of me manufacturer or packer may be replaced by an 
identification mark. provided that such a mark is clearly identifiable with 
the accompanying documents. 

8. Analysis 

8. 1 Determination of moisture 
Accotding to ISO 7 12-1985 Cereals and Cereal Products - Determination 
ofMoisrure (routine referenee method). 

8.2 Determination of total hydrocyanic acid 
Method to be selected. 

9. Annex 
Provisions provided within the Annex are not considered as essential for 
me protection of consumer bealth or safety. The following provisions 
art. of an advisory nature reflecting qualiry factors and criteria typically 
used by commerce to define or describe the quality of product purchased. 
Individual merchandise should independently determine their product 
quality needs. These guiddines are intended to assist users of the Codex 
standard when asking international pWchases and are. therefore. not 
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subject to formal acceptance by wers of the standatd. In those instan= 
where more than one fuctor limit and/or method of analysis is given w. 
strongly recommend that wers specifY the appropriate limit and method 
of analysis (Table 17). 

Table 17. Appropriate limit and method of analysis. 

Facror/Desaiption Limit Method of analysis 

Crude fiber Max: 2.0% 
SO 5498 (1981) 
- Determination of 

Crude Fiber Con-
tent-B.S. Separa-
tion by ftI .... tion 
through ftIter paper 
- General Method 

Ash Max: 3.0% ISO 2171 (1980)-
C=als, Pu .... and 
Derived Products -
PuI= aod Derived 
Products - Determi-
nation of Ash (Type 

I Method) 

Food additives Conform with legislation None defined 
of the country in which 
the product is sold 

Particle size - fine Min: 90% shall pass None defined 
flour through a 0.60 mm sieve 

Partick size - coarse Min: 90% shall pass None defined 
flour through a 1.20 mm sieve 
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TIS 52-2516 (1973). thai Industrial standard for 
tapioca products 

1 Scope 
This standard prescribes requirements. packaging. and marking; methods 
of sampling; and analysis fur tapioca products. 

2. Definitions 
For the purpose of this standard. the following definitions shall apply: 

2. 1 Tapioca product. Tapioca which has been proc=ed from tapi-
oca roots and dried may be in meal or piece. chip. sheet. pellet. 
bar. granule or other form excluding tapioca starch and dregs. 

2.2 Foreign materials: Materials that are not the composition in 
nature of tapioca roots. 

2.3 Ash: Residue obtained after igniting tapioca product to constant 
weight. 

2.4 Sand: Acid-insoluble ash. 

2.5 Crude fiber: Residue remaining after digesting tapioca product 
with acid and alkaline and which can be burnt. 

3. Requirements 
Tapioca products shall conform to the following requirements 

3.1 Starch shall comply with Table 18. 
3.2 Sand or silica shall comply with Table 18. 
3.3 Crude fiber shall comply with Tabk 18. 
3.4 Moisture shall comply with Table 18. except that in products intended 

for further processing into peUets. bars. or granules. the moisture shall 
not be more than 16.0% of weight during October to May and not 
more than 17.0% of weight during June to September 
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Table 18: Thai requirements for tapioca. 

Characteristic Limit Test method (clawe) 

Starch To be developed 6.1 
Saod 3.0% of weight, max 6.2 
Crude fiber 5.0% of weight, max 6.3 
Moisture 14.0% of weight, max 6.4 

Note: In case the ash content obtained during me: determinacion of sand coment is 
more than 4.5% of weight. this ash content shall a1so be reported. 

4. Packaging and marking 
4.1 Where product is packaged, the material used for the purpose shall 

be free from tears, leaks, or abnormal odor, be of adequate rigidity 
and workmaoship, and marked with the fullowing information. 

4.1.1 Name and nature of the product 
4.1.2 Name of manufacturer 
4.1.3 Net weighr 

Any pe"on who manufuctures products complying with this stan
dard may use the standards mark in conneajon with his products 
only after having received a license from the Industrial Product 

Standards Council. 

5_ Method of sampling 
The sample collected shall be thoroughly mixed (Table 19). Where the 
sample coUected is less than 3 kg. more samples shall be taken to obtain a 
,oral sample weight of 3 kg. Where the total sample weight is more ,han 
3 kg. the sample shall be quaneely subdivided until 3 kg is obtained. The 
sample so obtained shall be divided into 3 parts, each kept in a dean 
container sealed with the information indicating the date of sampling 
and signaruee of sampler. One part shaD be retained by the manufacruter, 
one by the purchaser, and the other used for [<sting. 

Table 19. Sampling (clause 5). 

Lot size metric tons 

Up [0 50 
51 up [0 200 
201 up [0 500 
SOl up ro 5000 
Over 5000 

Number of sampling points min. 

60 

10 
20 
30 
50 
80 



Chapter four 

Requirements for conformity 

assessment and guidelines for 

export from Nigeria 
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1 Certification of conformity to standards and 
quality assurance 

1. 1 Definition of certificotion 
Certification is a proadurr by which a third pany gives written tl.!suranct 
that a product. proc(1$ or snv;C"( conforms to specified T(quirements. 
(Defnition: ISO/IEC Guide 2: 1996). lr is distinct from rhe othe 
systems of proof of conformity such as supplier declararions. labora
tory test reports, or inspection body reports. Certification is based on 
rhe results of tests. inspections. and audits and gives confidence to rhe 
cutomc:r on account of the systematic incc:rvcmion of a competent third 
body. 

1.2 The role of certification 
Certification is an asset and an advantage. borh for rhe producer and for 
rhe purchaser. consumer or distributor. It gives an incontestable added 
value to the product or service bearing its mark. 

For rhe manufacturer or service provider. it valorizes rhe goods or 
service. ir opens up maskets and simplifies relations. 

For rhe user. it provides assurance that rhe product purchased meets 
defined charactcristics or that an organization's processes meets speci
fied requirements. Certain product certification marks may represent an 
assurance of safety and quality. Certification enables one to distinguish 
apparently identical products or services; it offers ro <veryone a possibility 
of appeal in rhe <venr of dissatisfaction. 

1.3 Types of certification 

Product certification attests that a product complies wirh rhe safety fitness 
for use. andlor interchangeability characteristics defined in scandasd(s). 
and in specification(s) supplementary to standards where they ase 
req uesred by rhe marker. 

Organization certification demonsrnrcs rbe conformity of, for exam
ple, an organization's quality or environmental management system to 
rhe relovant model of rhe ISO 9000 or ISO 14000 series of managemenr 
system srandascls. The different systems of reference arc not attached to 
rhe performancr level of a product. 
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1.4 Accreditation of testing laboratories 

Manufacturers may need the technical help ofindcpendent testing labora
tories either for devdoping new products or at the marketing and export 
stage. Many industrialized countries have made substantial attempts to 
develop laboratory networks that provide assurance of the qualiry of test
ing services (mainly in terms of the qualiry of results on which they base 
their decisions). 

At international level. this activity falls within the scope of the 
J nternational Laboratory A=editation Cooperation (ILAC). One of 
the objectives of this coordination is to provide companies with better 
access to the services of those laboratories which are most likely to meet 
their testing needs and optimiz.e the use of these means. 

At national level. there are a number of laboratory networks. The 
national standards bodies may be contacted for information relative to 
their countries. 

2. Guidelines/requirements for pre-shipment 
destiniltion: Quality inspection of export 

Following Federal Government mand.t. to SON to participate in the 
regulation of the quality of goods imported into and exported out of the 
Country in the Destination Inspection Scheme. members of the public 
and manufacturers in particular, wishing to import or expOrt are advi~ 
to take note of these guidelines which are design to acquaint them with 
SON general requirements/Guidelines for pre-shipment and Destination 
Quality Inspections of Export and Import products respectively. This 
is part of the published Federal Republic of Nigeria Procedures and 
Guidelines for Import and Export Trade in Nigeria to ensure Conformiry 
of product with specified requil"ements. 

2.' Category of items under inspection & examination by SON. 

• chemical and Allied P,oducts 
• civil Engineering related Products 
• e1ectricaVElecuonic Products 
• food and Codex Products 
• mechanical Engineering ,elated Products 
• textile and Leather Products 
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Other items or product as may from time ro time be ditteted for sam
pling by the Federal Government rhrough the authority of the Director 
GeneraUExecutivt: (SON). 

The general requirements are as follows: 
SON inspectors are at the various terminals/,heds at airports. seaports 
and borders. The officers for the timely release of goods follow the fol
lowing procedures: 

Importers or their representative shaJI submit to SON inspector the 
following documents prior to joint customs ownination at the terminals 
I,heds: 
• photocopies of bill oftading, packing list/invoice and 

CCVO (Combined Certificate of Value & Origins) 
• address ofImporte" Warehouse(s) 
• SON terminal/Shed inspector(s) shall anend joint CUStoms 

c:xamin.tion of goods on coUection ofirems I and 2 do the 
foUowing at the examination bay 

• samples the imported items of interest according to SON 
sampling plan 

• flU and endo ... the inspection and sampling =ord sheet 
(FORMO 14/0 I) 

• submit the above =ord sheet to the importer or representa 
bve to endo ... the appropriate column 

• physically assess the product(s) for defects and on 
satisfacrory physical c:xamination issue Conditional 
rel ... elerter to imponer on payment of SON labo 
ratory testing in bank draft to SON 
Unsatisfactory physical examination artracts detention notices from 

SON to Nigeria Customs Service and Nigeria Ports Authority to pre
vent importer from carrying his/her goods until adequate security and 
guarantee are provided. All enquiries should be addressed to the Director 
General. Standards Organization of Nigeria and submirted to the nearest 
SON office. 

2.2 Requirements for export 

Prospective exporter. wishing to have his prodUctS certified. shall apply to 

the Director General Standards Organization of Nigeria (SON). 
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The application shall be forwarded upon receipt of confirmed order 
for exPOrt, but not later rhan two weeks befote shipment. 

The following shall accompany rhe application: 
• narne and fuillocarion address of exporter 
• narne of product and imporrers specification(s) 
• copy of completed NXP form (if available at rhe time of applica-

tion, otherwise later) 

• copy of NEPC ccrtificate of registration 
• quantity/volume of export 
• narne and address of ""porter (if different from (a) above) 
• narne and address of importer/buyer 
• name and tdephone number of elponers representative (if known) 
• indication by exporter whether holder of NIS mark and lor NIS: 

ISO 9000 Certificate 
• type of packaging used or to be used 
• exporters test report on product for export 
• any other rdc:vant information, e.g .• date of manufacture, expiry 

date operational manual, proforma invoice, and standard to which 
product was manufactured (NIS, BSI, DIN, JIS, AFNOR, com
pany standard, etc.) should be "ated. 

N.B. Preferably, productS for export are to be inspeCted at the produc
tion site. 

Product conformity assessment consist of the following scages 
• examination and inspecrion of products sampling 

• laboratory test/Analysis 
• issuance of conformity testimonial/certificate shall apply to rhe 

consignment under rhe particular application 

3. Procedure for SON partidpation in jOint customs 
examination of Imports 

• photocopies of bill of lading, packing list/invoice. and CCVO 
(Combined Certificate of Value & Origins) 

• address of importers warehouse{s) 
• SON terminal/shed inspector(,) shall attend joint customs exami

nation of goods on collection of items 1 and 2 do the following at 

the examination bay 
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• sample rhe imported items of inreresr according ro SON sampling 
plan 

• fill and endorse the inspection and sampling record sheer 
(FORMOI4/01) 
submit the above record sheet to the importer or representative to 

endorse the appropriate column 
physically assess the product(s) to detect and t2ke the following 
action{s): 
on satisfactory physical exam ination issue conditional release: letter 
to importer on payment of SON laboratory testing ree in 
bank draft to SON 
unsatisfactory physjcal examination attracts detention nolices from 
SON to Nigeria Cusroms Service and Nigeria Ports Authority to 
prevent importers from carrying their goods until adequate security 
and guarantee are provided. All enquiries should be add",ssed to 
the Director General. Standards OrganiZ2tion of Nigeria and sub
mitted to the nearest SON office. 
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Chapter five 

General information 

69 



t Ust of documents for product registration inspection 
reports for food, water, cosmetic and medical devices 
by the NAFDAC Inspectorate Headquarters, Abuja 

I. request for application letter on company's l""er headed paper for 
production inspccclon. 

2. evidence of payment 

3. ccnificatc of incorporarion of the company/trade mark certificate 
4. organogram of the company showing names of key personnel 
5. letter of employment ofkey officers, acceptance of offer of employ

ment by these officers 
6. photocopies of =tificate and curriculum vitae of key officers 

especially production manager, qualiry control manager (where-in 
house laboratory exim) . 

7. standards operating procedure for producrion 
8. standards operating procedure for quali ty control. 
9. standards operating procedure for cleaning of F..crory and equip

ment 

10. list of producrion/quality control equipment where applicable 
I J. contractual agreement with a public analyst where applicable indi-

cacing frequency of sampling/tests. 
12. certificate of analysis of raw matetials and finished producrs 
13. food handlers test or medical cenincate of fitness for workers 
14. evidence of fumigation 
15. geological survey report of borehole where applicable/water corpo-

ra [ion recei pc. 
16. labell package 
17. batch formulation where applicable 
18. photographs 

2_ Factory specification 
The factory building required for NAFDAC registration must be a whole 
building or boys quarters or duplex that can be separately fenced. The 
rooms should contain at least: 

I. cloak toom (male and female section) 
2. raw materials room 
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3. processmg room 
4. finished products room 
5. srorage room 
6. have pipe borne water or borehole of about 190 m2 

7. free from contamination 
8. not be closed to sewage. refuge dump. abanoir. cemetery. emis

sion producing company. or company that can pollute the envi
ronment. 

9. consult a public anaIylit who must be a member of the Institute 
of Public Analyst of Nigeri • . 

These guidelines are for the interest of the general public. and in par
ticular. food and beverage industries in Nigeria. NAFDAC emphasizes 
that no processed food shall be manufactured. imported. exported. 
advertised. sold or distributed in Nigeria unless it has been registered in 
accordance with Provisions of Decree 19 of 1993 as amended by Food, 
Drugs and Related Products (Registration) Decree No. 20 of 1999. For 
full details about NAFDAC registration visit www.nafdacnigeria.org. 
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General Industrial product standard • . 

Quality criterion Africa Colombi. Europe Nipia Th>iland 

c.......ou ... 
Aflatoxiru Neptivc: 
Ash content ,% max 3.0% 
CIosuidium 100 """ 
Coliforms l OdOOO max 
Crude cellulose 
Crude ~be< .% max 3.0% 5%""" 
Hydrocynbcid 100 ppm IOmglkg""" tOO ppm 
£SCbmchi4 ,.U Ncptiw: 
Fungi IOx IOOO max 
Me$Ophiles 10dOmu 
Moisture content 12% max 10% mu 16% U\U 

Pacbging 
Salmondb Ntgath-e 
Sand -4% mo. 
Sealing 
Starch content 65% min 75% mi n 65% min 

Cauava Dour 
Aerobic bacterial m(:$O-- 2xlO eN 

phil'" (cfu) 

Afl.noxiru 0 
A5h content ,% 2% O.6m/m 
Colifonns blO cfu 
Crudr: cellulose 5'1> 
Crudr: fLI>er 2% 2.5% 2% 
Es~hmchiA uJi o per gnm 
Fungus and yeast count 111000 
HCN 50mglkg 10 mglkg 
Moisture COnlenl 13% 12% 10% 
Packaging 
Salmonella a ptr gram 
Sand 10% ,% 3%mn 
Saling 
Slalch confeR( 62% min 6S-70%min 

Pdleu 
Crude fiber 5% max 
Flour 8% max 

I mm 
mesh 

Foreign maner none 
HanIn", 12 

kglfoot 
2min 
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General Industrial product slandards (eonld). 

Qual ity crilenon 

Moisrure conrem 
5.nd 
Starch content 

Pclku for aaimal feed 
Ash conlme 
erucic fiber 
MoiSture content 
Starch content 

_fo,food 
Total acidity 
Sulphatted ash 
MO~lure content 
PH 
Fib« 
Acid insoluble ash 
Sarch con rcnt 
Vucosiry 

Africa Colombia Europt: 

14%mu: 
3% max 
6S% 
min 

ClAT (2004) and SW1<hnis O rganiulion orNigt: ria (2004). 
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1.&-3.9% 
2.I-S.0% 
10-14% 
70-82% 

1.0% lactic max 
0.6% max 
12% max 
S.0-7.0 
0.2% max 
0.2% max 
85% min 
33-3' <STM 

Thailand 



3. Addresses of Standard Organisation of Nigeria 
(SON) location in Nigeria 

I. SON Zonal Office 8. :'VN L.ooa/ VItI,e 

11, Kofo Abayomi Street 8. Aba Road, 

Victoria Island, Lagos Ponharcourt, Rivers State, 

Tel: 01-615867, 4616562 Tel: 084-330128 

2. SON Zonal Office 9. SON Zonal Office 

5, Ozubulu Street Federal Secretaria t Complex 

Independence Layout, Uyo, Akwa-Ibom State 

PMB 01232, Enugu State Tel: 085-200460. 0802309 1137 

Tel: 042-451667 

3. SON Zonal Office 10. SON Zonal Office 

Federal Secretariat Complex Federal Secretariat Complex 

(Room 201-203) PMB 2083 Jim""" Yola 

IkoIaba. Ibadan Tel: 075-627403 

Tel: 02-8102975 

4. SON Zonal Office 11 . SON Zonal Office 

10, Rayfield Road, Federal Secretaria< Complex 

Bukuru. Jos. PMB 02102. Aduwawa, Benin City 

JOS Edo State 

Tel : 073-280070 Tel: 090-417267 

5. SON Zonal Office 12. SON Zonal Office 

3rd floor, Federal Secretariat. Emene lnduscriaJ layout 
Kawo, Kaduna Emene. Enugu 

Tel: 062-319705 Tel: 042·552768 

6. SON Zonal Office 13. SON Zonal Office 

Federal Secretariat 10. Kaku Street. new Extension 

PMB 3492. Kana Kubau, Kaduna 

Tel: 064-638804 Tel: 062·310408 
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3. Addresses of Standard Organisation of Nigeria 

(SON) location in Nigeria(contd). 

7. SON Zonal Office 14. SON Corpon.te HeadquartCl'S 
SON Complex, Bosso Road Plot 1687, Lome Stt«t, 
Opposite Day Secondary Wuse Zone 7, Abuja 
School PMB 166, Minna, Tel: 09-5239187 or 
Niger State 09-5239353 
Tel: 066-224882 

15. SON Operational Headquarters 
Plot 13/14, Victoria Arobieke 
Street, Off Admiral'}' way, 
Lolli peninsula Scheme I, 
Lolli-Lagos Tel: 01-2708230-5 
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4. National Agency for Food and Drugs Administration 
and Control (NAFDAO Offices 

Ahuja Corporate Kano state office Kebbi state office 

Heodquarten Federal Secretariat. Malaria Control Unit. 

Plot 2032 Oluscgun Rooms 801.804 & Beside Sir Yahaya 
Obasanjo Way, 807, Katsina Road, Memorial Hospital, 

Wusc Zone 7, Ahuja. Kmo. P. M. B. 1131. Bimin 

Telephone numbers: Tel: 064-647538 Kd>bi. 

Switchboard: 09 524 Tel: 068-322888 
0995-6 DG's Offia:: 
095241461 
DG's Office Fax: 09 
5240994 
Email: nafd.cdg@ 
nafdacnigeri •. org, 
nafdac@yahoo.com 

Abia special zone Kallina state office Akwa-Ibom otate office 
No 7 Ojike Lane, LB.B. Way, I, Aka llliarn road 

Aha, Ahia State. opposite NEPA P. O. Box 1148, Uyo. 
Tel: 082-446007_ office, P. M. B. Td: 085-202523 

2015, Katsina 

Adama ... ltate office Kogi state office Bauchi ''''te office 
Room 057 1058, Lokongoma phase I, Federal Secretariat, 

Federal secretariat By Pacific Hotel , Room 0221027 
P.M.B. 2080, Yola. Road, Lakoja. Nasarawa Road, 
Tel: 075-626585. P.M.B. 0104, Bauchi. 

Tel: 077-543229 
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Addresses of (NAFDAO Offices (contd). 

Anambra state ollice K,,'ara stAte othce Nasarawa state office 

43b Okpechikwu Federal secretariat, do Deputy Governors 

Road. off Atrorni P. M. B. 1445 . office premises 
Junction,Onitsha Horin , Shandom road. tali., 
- Enugu express road Tel: 031 -221941. 
Amado village Awka. 

Onitsha .pecial zonal 
office 
104 Awka road 
P.M.B.1817.0nitsha. 
Tel: 046-412990. 
080-33219730 
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Addresses of CNAFDAO OffIces Ccontdl. 

Ilcydaa _ office Zamfara _ office Ogun state offiu 
MbiarnalYencgoa Behind Sambo (A) Federal Sccrcurial, 
road, OIcab·Epie, Secretarial School, Ibrahim Babangida 
P.M.B.86, Tundun Wad., Boulevard . 
Yenegoa. off Kaura Narnoda P.M.B. 2139, 
Td: 089490397 Road, Zamfara. Abcokura. 

Tel: 063-200181 Tel: 039·244814. 

(B) Idiroko Border 
Officc CWlOms 
Border Post. ldirolw. 
O gun State. 

Lap_office YOM state office Kaduna ttate office 

(A) lSI, 2nd. 3rd. Federal secretariac. (A) Kaduna special 
4th-5th & 7th, Gashua road. zonal offie<: 
9th & 10th Damaturu. Federal secretariat. 
Floon, Federal Zaria road, 
Se=uriat,phase P. M. B. 2059, 
II, !koyi Lagos. Kaduna. 
Td.: 01·2693105, Tel: 062·31 2104 
2694568 

(B) Central Drug (B) Kaduna area 

Control. Laboracory 
Laboratory No. I. Waif road. 
mc:clical compound Kaduna, 
Yah .. Lago •. Tel: 062·241 805. 
Tel: 01-866796, 
4705647 
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Addresses of INAFDAO OffIces IcontdJ. 

Benoe state office 
No. 2 off Lokoja Strcct 
opposite Ministry 
of Justice, 1'. M. B. 
102316 Makurdi, 
Tel.: 044-532852 

Niger state office 
Federal scc=riat, 
1'. M. B. 102. Minna. 
Tel: 066-224259 
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Born. state office 
(A) North cast zorW 
office !'eden.! Scctttariat, 
Room 3050 & 3051, 
I'.M.B. 1363, MaidUSUri. 
Tc~ 07(,-230550 

(B) Inspectorate office 

Fcden.! Secretariat, 
Room 3050 &. 3051, 
1'. .B. 1363. Maiduguri, 
Td.: 076-235567 

(C) Maiduguri area 
uboratory 

Biu road, Maiduguri 
secretariat. 
Maiduguri. 
Tel: 076-232664, 
235567 



Addresses of INAFDACl Offices (contdl. 

Cross Rift. ocate office Ddta state office Oado state office 

Block 3 plot 12. (A) Del .. Port Federal S(creta ri ar, 

Federal housing estate, Complex P.M .B. 785. O udo. 
PM.B. 1234. Cal.bar. P. O . Box 2620. Tel: O}1 ~ :. .. j 2(:::-: 2 

Tel: 087-222124 Warri. Taraba srate office 

Tel.: 052·252173 67 Harnmaruwa way. 

(B) Inspectorate 
Opposite Ministry of 

Office 
Housing. 

NAFDAC rooms 
Jalingo. 

320-321. 
Federal Secretariat. 
As.b •. 

Ebony; _tc office Osun state office Edo state office 

No.3 Owas street, Km 3 New lIcirum 41 Murtal. 
PM. B. 115. ro.d, Osogbo. Mohammed road. 

Kpiri-Kpiri. Abalciliki. P.M B. 1395. Belli n 
City. Tel: 052-255298 

0,.0 'ClIe office Ekin state office Plateau state office 

(A) Federal secretariat Ayemi Garage. (A) North central 
Complex. Nafd..c, Opopogboo road. Zonal office 
P. M. B. 5556. Jericho Ado Ekiti. Federal Secrerariac, 
Ib.cian. (All mails through 6th Floor. Room 6 14. 
Tel .: 02-8108522 Ondo St.te Officc) P.M.S. 2244. Jos. 

(B) Federal Secretariat. 
(B) Soum-West Zonal office 6th Floor. Room 614. 
Fcdc..J Sccn:wiat P. M. B. 2244, Jos. 
Compla, P. M. B. 5556, Tel: 073-460518 
Jericho !badon. 
TeI:02-8108523 
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Addresses of (NAFDAC> Offices (contd). 

mugu state office Rivers state o£Gcc Gombe .tate office 

(A) South East Zonal (A) South·south cI 0 Nea Health office 

Office zonal office Kasunwa Mat>. Tundu 

Federal Secretariat, Federal Secretariat, Wada P. M. B. 116. 

Rooms 122 & 123. P. M. B. 6243. Port Gombe. 

Independence Layout. -Harroun, Tel: 072·223861 

P.M.B. J J 70. F.nugu. Tel.: 084·335118 
Tel: 042-455660 

(B) Inspectorate 

(B) Inspectorate office office 
Fedeal secretariat, Federal Secretariat, 
Rooms 122 & 123. P' ·M. B. 6243. Port 

I ndependence Layout. -Harcourt. 
p. M. B 1170. F.nugu. Tel. : 084·335118 
Tel: 042-4556600 

Jigawa state office Sokoto 'tate office: lroo stat~ office 
Federal Government Federal secretariat, Room 137 Federal 
Secrerariat. 3rd floor, P. M. B. 2204. Secretariat. P. M. B. 
room B424. !Gyaw. Sokoto. 1525. Owerri. 
road, DUlse. Tel: 060·231918 Tel: 083·234059 
Tel: 064·721199 
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5. Addresses of other standards organization 

Ghana 
Ghana Standards Board 
PO BoxM245 
Accra, Ghana 
Tel: (233-21) 501495 
Fax: (233-21) 500092 
Email: gsbnep@ghanastandards.org 

ISO Central Secretariat 
International Organization for Standaroization (ISO) 
I, rue de Van:mbe, Case postale 56 
CH-1211 Geneva 20, Switzerland 
Tel: +412274901 11; 
Fax: .41 22 733 34 30 

Malawi 
Malawi Bureau of Standards 
Moirs Road 
PO Box 946. Blantyre 
Tel: (265-1) 670488 
Fax: 265-J) 670756 
Email: mbS@mal.wi.net 

Thailand 
Thai Industrial Standards Institute 
Ministry of Industry 
Ram. 6 Street, Ratch.thewi, Bangkok 10400, Thailand 
Telephone: (662) 202 35400-2 
Fax: (662) 354304 1 
E-mail: intrel.t@tisi.go.th 
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Appendix A 

Determination of moisture content 

A 1 ApparatL/S 

Al.I Analytical balance 

Al.2 Metal dish 
This is noncorrosibk under the test conditioll5. or failing this. a glass dish 
with a sufficiencly tight-fitting lid. and having an dfcctive suma area 
enabling the test pornon to be distributed so as to give a mass per unit 
area of not more than 0.3 glcm'. 

AI.3 ColUUllt temperature 0ftII 

This is an ekctricalJy heated oven controlled in such a way that. during 
normal working. the temperature of the air and of shdves carrying tho 
test ponions is within the range 100 to 105 OC for four hours in the 
neighbourhood of the test portions. 

AI." Desiccator. Containing an dfective desiccant 

A2 Procedure 

A.2.1 Test Portion 
Weigh 5 g quantity of the test sample in the dish. previowly dried and 
tatted. together with ilS lid. to the nearest 1 mg. 

A2.2 Drying 
Place the oven dish. containing the test ponion together with the lid. in 
the oven and kave for 2 hours from the moment when the oven tem
perature is between 100 and 105 "C. 

Rapidly ~ the dish out of the oven. cover it. and place it in the 
desiccator (1.4) when several teslS are being carried out simultaneowly. 
never placc dishes on top of one another in the desiccator. 

When the dish has cooled to laboratory temperature (generally 
between 30 and 45 min. after it has been placed in the desiccator). weigh 
it to the nearest I mg. 

A2.3 Number of determin.atioru 
Catty out two determinations on test portions ~n from different test 
sarnpks but from same laboratory sampk. 
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A.3 Expression of results 
The moisture content> expressed as a percentage by mass of the product 
as received, is given by the following formula: 

(m, - ml) x 100 

m, 
Where 

m, : is the mass, in grams, of the rest ponion before drying. 
m

l 
z is the mass, in grams, of the lesl ponion after drying. 

0.1 . Reproducibility 
The difkrence between the values obtained from the two dea:rminarions 
carried out simultaneously or in rapid succession by the same analyst 
shall not exceed 0.15 g of moisture per 100 g of sample. Ifil does so the 
determinations shall be repealed. 

A.4 Note on procedure 

A.4.1 PrKaution 
Never place moist products in an oven containing test portion at the end 
of drying, as this could lead to partial rehydration of the latter. 

Appendix B 

Determination of total addlty (water extract method) 
Shake 18 g of the sample with 200 ml of Co". -free water in a conial 
flask and place in a water bath at about 40 "C for I hr. (with the flask 
loosdy stoppered). Filter and tilrate 100 ml of the clear filtrate with 0.05 
M NaOH solution with phenolphthalein indicator. The acidity of the 
water extraCt> increases during storage. I ml of 0.1 M NaOH - 0.009 g 

CHJlPJ (Lactic acid). 

Appendix C 

Determination of starch content (by difference) 
On determination of the following: proa:in. ash, and fiber, the starch 
content is obtained by subtraeting the total percentage of the above
mentioned paramere" from 100 percent of the sample. % Starch - [100 
- (% Protein + % Ash +% Fiber)] 

88 



Appendix 0 

Detennination of fiber (Ruwe Celeste method) 

D. 1 Prindple 
The sample is boiled first with dilute H ,sO, and then dilute N"OH 
afterwards. The residue is washed dried and incinerated in the muffie 
furnace. 

D.2 Apparatus 
(i) Muffie furnace 
(ii) Gooch crucible with sintered bottom or aslll ... filter paper. 

D.3 Reagent 
O.3M HCI; 0.15M H,sO" 1. 5M NaOH; Acetone 

D.4 Procedure 
Weigh I gofsample into a conical flask and add 50 ml ofO.15M H,sO .. 
Boil for 30 minutes in 0.15M H,sO, under reflux. Add 25 mI I.5M 
NaOH , boil for 30 minutes filter and through Gooch crucible under 
pressure. Wash 5 times with hot water then once with 50 mL of 0.15M 
HCI. five: times with water, then finally with 50 mI acetone. 

Dry the crucible for Ihrat 140 'C. Cool in the desiccator and weigh. 
Incinerate for I hr at 700 ' C and weight after cooling in the desiccator. 
The difference between the two weighing> in grams multiplied by 100 
is the percent crude fiber. 

Appendix E 

Detennination of sulphated ash 
Ash is the residue oblained after incineration at 500 ± 10 'C under the 
conditions described. 

£ 1 Apparatus 
E.1.1 Am dish 
Preferably of platinum or any other material which is unaffected under 
the experimental conditions of at l ... t20 mI capacity, flat-bottomed and 
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wim at least 15 em' of surfaces (for instance, diameter 50 to 55 mm and 
heighr 15 to 20 mm). Clean me .,hing dish, whether new or previously 
used, for insranee wim boiling dilute hydrochloric acid, men rinse with 
plenty of tap water and suhscquendy with distilled water. 

Immediatdy before we, heat the dish in the furnace. Cool to room 
temperature in a cooling device and wcigh to the nearest 0.001 g. 

E.1.2 Flcctric beater or gas borner 

E.1.3 Flcctric fum,," 
With adequate air circulation, provided with temperature control and 
a re:nactoty coating, which is not liable or lose particles at ashing tem
perature. 

E.1.4. Cooling devia: 
Preventing moisture uptake {for example a desiccator wi,b an in,erna
,ional diamcrcr of about 180 mm, provided with a perforated metal or 
porcelain plate and provided wim an effective desiccan, (for example, 
silica gel wi,h a moisture: indicator) (colored blue when dry or phosphorus 
pentaoxide) 

E.1.5 Glass rods: with one end flattened 
E. 1.6 Analytical balana: 
E.1.7 Heater: Resistance smooth plate (for example asbestos) 

E2 Procedure 
E.2.1 RaJ.uirement 
No, more than 0.6% when de,ermined as follows: 

Heat a platinum dish to redness for 10 minmes; allow to cool in a 
desiccator and weigh. 

E.2.2 Asbing 
Place I g of me starch being examined in the dish, moisten with con
cenrrated sulphuric acid, ignite gendy, >g2in moisten with concentra,ed 
sulphuric acid and ignite at about 800 -C. Cool, weigh again, ignite for 
15 minutes and repeat this procedure until two successive weighing do 
not differ by more than 0.5 mg. 
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Appendix F 

Hydrocyanic acid detenninatlon 

F. t Preparation of reagents 

F.1.1 Preparation ofbis-3-medoyl-l-pbenyl-5-pyrasolene 
Gendy rdIux I mole ethylacetate with 3-molc phenythydrazine for less 
than half hour. The mixture will suddenly solidify. Remove immediately 
/Tom heat. The solid bipytasolene is hoiled with alcohol three times. Pre
pare a srock pytasolene powder by taking 1 pan bipytasolene to 5 parts 

3-methyl-l-phenyl-5-pytasolenc. 

F.l.2 Pyridine - Pyruolene Ragent 
Dissolve ISO mg pytasolenc powder in 25 ml pytidine. Keep in refrigerator 
(max. 1 week) H. l. llinamarasc enzyme solution: Prepare a stock solution 
in O.IM sodium phosphate buffer to obtain a final concentration of 2.5 
microgram linamarin in O.IM aliquot. 

F.l.3 Scandard KCN 
Dry a small amount (10 mgl of cyanide ahove concentrated H,SO,. 
Prepare standard solution by accurately weighing the substance: 2nd dis
solve in distilled water in volumetric flask. Make further dilutions in 
volumetric glassware. 
Note: KeN is highly poisonoli" handle with greatest care. 

F.2 Extraction 

F.2.1 Apparatus 
Waning blender 
Buchner funnel 
Screw cap hottl. 
Glass fiber 
Refrigerator 

F.2.2 Reagent> 
1 ml - o-phosphoric acid 

F.2.3 Proa>durc 
1 g is extracted with 10 m1 0.1 M phosphoric acid at top speed for 5 
m inutes.The slurry obtained is filtered through a layer of glass filter 
placed in Buckner funnel. 
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The homogeniser jar is rinsed with 50 ml acid and filrcred in the 
same way. The filtrate i. traruferred to a scrcw-cap bottle and stored at 
4 DC in a refrigerator. 

Appendix G 

Detennination of crude protein O<jeldahl Method) 

G. 1 Apparatus 

(a) Protein analyzer equipment comprising : 
(i) heating lower layer or digestion; 
(ii) Upper heating layer of distillation equipment 
(b) Kjehdal digestion flask 

G.2 Reagents 
Cone. Sulphuric Acid 
50% Caustic Soda 
Boric Acid lndicator 
0.05M Sulphuric Acid 
Protein Digestion Catalyst 
OrthoPhosphoric Acid 
Hydrogen Peroxide 
Methyl Red Indicator 
Pocassium Sulphate 
Cooper-Selenium Catalyst (32 g KfO, + 8g C..sO, + 0.136 g NaSeO,) 

G.3 Principle 

The principle is that the sample is digested with concentrated sulphuric 
acid to break down the otganic substances into its components. The 
sample containing organic niuogen, during digestion is convened. [0 

ammonium ions. The ammoniacal is distilled. over into boric acid indica
tor. The ammoniacal distillate is tiuarcd agairut 0.05M and the protein 
or nitrOgen content derived by calculation using protein factOr. The result 
is expressed in percentage. 

G.4 Procedure 
Preheat the block digcstor for 40 minutes before the temperaturcis raised 
to 370-420 · C. 
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Tr:tnsferweighed homogenized sample on a filter paper, to a digestion 
tube taking an amount calculated to provide a titration of about 25mL 
of 0.5M H;O. or a maximum weight of 2.0 g. Add one catalyst tablet 
and a further 1 g Potassium Sulphate (K;O). Add 10 mLdigestion acid 
(95% cone. H;O <' 5% orthophosphoric acid) by tip measure and mix 
by swirling gcndy. Add 10 ml hydrogen peroxide; make the volume up 
to 100 and mix. Leave for a few minu!<S. Place the tube in the heated 
digestor and att2ch the venting tube which removes the acid vapours. 
Allow digestion to proceed for 45 minutes. Remove the tube from the 
block digestor md allow to cool for 5 minutes on the metal rack. Add 75 
ml demineralized water and mix. Place 25 ml boric acid solution (4%) 
in a titration receiver flask md place it on the distillation urnt. Attaeh 
the tube containing the digested sample to the distillation urnt and pre... 
the start bunon to effect a metered addition of NaOH solution and co 
initiate the stearn distillation . When the receiver platform falls and the 
distillation Stops, remove the flask, add 5 drops of screened methyl red 
indicator, and tiuate with 0.05M H ;0, solution to grcycndpoint. Carry 
out a blank K determination. 

0.05M H2SO. = O.0014g N 

G.5 Colculation 
% Protein = TItre value x 0.14 x 6.25 
Weight of Sample 

Appendix H 
Detennlnat/on of fat content 

H. 1 Procedure 
Accurately weight about 5 g of sample into a round bonom flask. add 
about 50 ml ofO.3M HClanddigest thesampk in this medium for about 
30 minutes. Filter the mixture md spread out ro dry. Transfer the dried 
!<Sidue into a thimble and exrract the fatty matter with ether of boiling 
point 60-80 "C. Boil off the ether, dry, md weigh the !<Sulting fat. 
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Integrated Cassava Project (ICP) 
Promoting the Cassava Industry 

The Integrated Cassava Project (ICP) is made up of two complementary 
special projects: the Preemptive Management of Cassava Mosaic Disease 
Project (CMD) and the Cassava Enterprise Development Project (CEDP) 
both implemented by the International Institute of Tropical Agriculture (IITA). 
While CMD primarily looks at mitigating the impact of cassava mosaic 
disease and increasing productivity in Nigeria , CEDP focuses on utilization 
and the development of agribusiness. 

ICP has three main aims: to sustainably increase food availability, 
reduce rural poverty and unemployment, and enhance agroindustrial and 
socioeconomic growth in Nigeria. This will be achieved by deploying high 
yielding resistant cultivars, adapting improved and profitable postharvest 
processing methods, and facilitating policies to ensure that problems along 
the commodity chain are reduced. ICP aims also to increase private sector 
investment in production, processing, storage, and marketing. The result will 
be that incomes are raised, and the livelihood of millions of poor fanmers and 
rural processors will be improved. 

ICP is funded by the Federal Government of Nigeria, the Niger Delta 
Development Commission, Shell Petroleum Development Company of 
Nigeria, the United States Agency for International Development, and state 
governments in southern Nigeria. 

------- - -



About IITA 

The Interna!lonallnSlltut€ 01 Tropical Agriculture (IITA! was founded In 1967 

as an International agncultural researCh Institute with a mandate for Improving 

food production In the humid tropICS and to develop sustainable production 

systems It bec:ame !he first Afncan link In the worldwide network of agncultural 

research centers known as the Consultative Group on International Agncultural 

Research ICGIAR), formed In 1971 

liT As miSSion IS to enhance the food security Income, and well-being 

of resource-poor people pnmarlly In the humid and subhumld zones of sub

Saharan Afnca. by conducting research and related acllVllles to Increase 

agricultural production Improve food systems and sust31nably manage natural 

resources. In partnership with national and International stakeholders To 

thiS end IITA conducts researCh germplasm conservation training and 

Information exchange activities In partnership With regional bodies and 

national programs Including UniverSities NGOs and the private sector The 

research agenda addresses crop Improvement plant health and resource 

and crop management Within a load systems framework and IS targeted at the 

Identified needs of three major agroecologlcallones the savannas the humid 

10 rests and the mldaltltudes Research focuses on smallholder cropping and 

postharvest systems and on the follOWing food crops cassava. cowpea 

maize plantain and banana soybean and yam 

About SON 

The Standards Organization of Nigeria (SON) established through act No 56 of 

1971 IS the apex statutory government body In Nigeria vested With the responsibility 

of carrying out standardization, quality assurance, and related act,v,lles SON's 

miSSion IS to build a fleXible organization that can respond rapidly and effecllvely to 

technological innovations through standard,zallon and quality assurance In order to 

meet the needs of our stakeholders and other Interested partners 
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