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FOREWORD

There has been an increasing interest in the safety and quality of cassava products,

including cyanogenic potent ial  and af latoxin contaminat ion. In several  Afr ican

countr ies cassava is grown and consumed as a staple food. Signif icant advances

have been made in processing the cassava root into products for urban consumers

as wel l  as industr ial  end-users; and Afr ican governments are beginning to

recognize the potential of cassava as a food security crop, an industrial commodity

and a raw mater ial  for the product ion of var ious exportable and import

substitution products. Over the years, new cassava varieties, food habits and

industr ial  appl icat ions have evolved leading to preferences that in turn inf luence

consumer acceptabi l i ty,  market value and market opportunit ies. Safety and

Quality are central to the challenges posed by these developments and much has

been done in this respect through the efforts of var ious nat ional and internat ional

research and regulatory inst i tut ions, notably,  the Internat ional Inst i tute of Tropical

Agricul ture ( l lTA in Nigeria,  The Food Research Inst i tute in Gharra, the Nat ional

Standards Bodies of Ghana, Nigeria,  Madagascar,  Tanzania and Zambia amongst

others.

Safety arrd quality assurance of food products are paramount aspects of food

product ion and processing possible t l r rough implementat ion of adequately

def ined management systems, which address health hazards at al l  the steps along

the food chain. l t  is therefore t imely and relevant to the development and

promotior l  of  the cassava irrdustry i rr  Afr ica that this qual i ty management nranual

has been developed. High Qural i ty Cassava Flour (HQCD, is current ly the most

promising indr-rstrial cassava product after cassava starclr and chips, and tl-rr-rs

r ight ly const i tutes the focus of the manual.  The book presents techrr ical

information on the prodr-rct ion and qual i ty management of HQCF in a systematic

way that makes interest ing reading. l t  is suff ic ient ly detai led in content,  yet

presented in a style simple enough to faci l i tate easy understanding. Tlre highl ight

of the book is the presentat ion of the Qual i ty/Hazard Ar-ralysis Cri t ical  Control

Oudlty Moio,jL'iw)i Nktilut li)! Pro.tuction ot High Quality Cassovo Flour



Point System for HQCF production in a systematic tabular format that enhances
ease of appl icat ion of the system by any entrepreneur who is committed to qual i ty

management.

Even though primarily intended for entrepreneurs involved in cassava processrng,

the concepts and guidelines outlined. provide valuable reference for students of
Food Science Biochemistry and Agriculture, research scientists, quality advocates,

extension workers and other relevant development workers, who would find very
useful applications for these concepts in their respective fields of operation. This
manual will be found useful by regulatory agencies in cassava processing countries
for setting effective and achievable quality and safety standards for high quality

cassava flour.

I  expect that the knowledge provided herein would sensit ize al l  stakeholders

within the cassava industry - namely, entrepreneurs, end-users, researchers,
fr-rnding agencies and f inancial  inst i tut ions, pol icy makers, non-governmental

organizat ions, government agencies, market ing companies, farmers, ano most

especial ly processors -  to pursLre qual i ty with al l  the di l igence that is requirecl  to
increase consumer acceptability and market value; and the positive results from

the appl icat ion of the concepts to st imulate pol icy makers, in Afr ican countr ies
especial ly,  to develop pol ic ies that can further enhance market opportunit ies for
cassava SMEs.

D r . C l a u d e J S M o s h a

Chairperson - Codex Al imentar ir :s Commission

Head, Agricul ture and Food Sect ion

Codex Contact Point Officer

Tanzania Bureau of Standards
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EXECUTIVE SUMMARY

The high quality cassava flour (HQCD industry has iust started to evolve in Africa

and elsewhere. The sustainabi l i ty of  the growing industry,  the prof i tabi l i ty of  smal l-

and medium-scale enterpr ises (SMEs) that are act ive in the industry and the good-

health of consumers can best be guaranteed through the adopt ion of proper

quality and foocl safety procedures. Cassava processing enterprises involved in the

production of HQCF nrust therefore be comnritted to the quality and food safety

of the HQCF. They must also have the right technology, appropriate processing

machinery, standard testing instruments and the necessary technical expertise.

This qual i ty manual was therefore developed to guide smal l-  to medium-scale

cassava processors in the design and implementat ion of Hazard Analysis Cri t ical

Control Point (HACCP) systern and Good Manufacturing Practices (GMP) plans

for HQCF product ion. l t  descr ibes the HQCF product ion methods, and explains

in practical terms the concept of HACCP/QACCP quality system and procedure

for appl icat ion to HQCF product ion. The procedures described in this manual

should help cassava processing enterprises to implement the HACCP/QACCP

system from the point of root delivery through every processing operation to

market ing of high qual i ty cassava f lour ensuring that the microbiological ,  physical

and chemical standards of the product are met. lt is expected that the use of this

manual will facilitate the development of the cassava processing sub-sector, assist

rn making HQCF meet the qual i ty and safety l imits of al l  categories of end users

and make HQCF compete favorably with imported products. l t  wi l l  a lso aid

regulatory agencies in different cassava-growing countries to set achievable quality

obiectives for HQCF.
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TERMS, ABBREVIATIONS AND DEFINITIONS

For the purposes of this quality manual, the following expressions or words are
def ined according to the codex al imentar ius commission recommended code of
practice CAC/RCP lB for general hygiene requirements for food:

Cleaning

C N P

Container

Contaminant

Contamination

Food Hygiene

Hazard

HACCP

The removal of soil, food residues, dirt, dust, grease or other
objectionable matter.

Cyanogenic potential (CNP) of cassava (roots, leaves, stem)
or of any cassava product is the quantity of hydrogen

ryanide it can possible release during processing, storage,
market ing or after consumption.

Any enclosure for food, including but not l imited to metal ,
plastic, or polypropylene sacs and polyethylene.

Any biological, chemical or physical agent, foreign matter or
other substances not intent ional ly added to HQCF which
may conlpromise safety.

The introduction or occurrence of a contaminant in food
environment.

All conditions and measures necessary to ensure the safety
and suitabi l i ty of  food (HQCR at al l  srages of the food chain.

A  b io log ica l  (e .9 .  pa thogens,  tox ins) ,  chemica l  (e .g .

pesticides, heavy metals) or physical (e.g. metal fragments,
stones) agent in a food material or a condition of food
(HQCD with potential to cause an adverse health effect.

Hazard Analysis and Critical Control Point: A system, which
ident i f ies, evaluates and controls hazards. which are
significant for food safety.

()trtity Mo.oqcnent Monuot fat Prcduction of High Qudlity Cassava Flour



QACCP Quality Analysis and Critical Control Point: A system, which

identifies, evaluates and controls hazards as well as potential

qual i ty defects which are signi f icant for food qual i ty and

safety.

Food Handler Any person who directly handles food, food equipment and

utensils or food contacts surfaces and is therefore expected

to corrrply with food hygiene requirements.

Food Safety Assurance that food (HQCD will not cause harm to

consumer when it is prepared or eaten according to its

intended use.

Food Suitability Assurance that food is acceptable for human consumption

according to its intended use.

Control (verb) To take all necessary action to ensure and maintain

compliance with cr i ter ia establ ished in the HACCP/QACCP

pran.

Control (noun) The state wherein correct procedures are being followed

and cr i ter ia are being met.

Control Measure(s) Arry action(s) and activity(ies) that can be used to prevent or

eliminate a food safety hazard/quality defect or reduce it to

an acceotable level.

Corrective Action Any action to be taken when the results of monitoring at the

cr i t ical  control  point (CCP), indicates loss of control .

CCP Cri t ical  control  point is a step at which contfol  can be

appl ied and is essent ial  to prevent or el iminate a food safety

hazard/quality defect or reduce it to an acceptable level.

Cri t ical  Limit  A cr i ter ion whrch separates acceptabi l i ty f rom

unacceptability.

Xf Quolty MaDogement Monuol fat Production of High Q.tality Cossovo Flo



Deviation

Flow Diagram

Step

HACCP/QACCP
Plan

Hazard Analysis

Monitor

Validation

Verification

Failure to meet a critical limit.

A systematic representation of the sequence of steps or
operations used in the production of a particular food item.

A point or procedure, unit operation or stage in the food
chain from raw material to finished product.

A document prepared in accordance with the principles of
HACCP/QACCP to ensure control  of  hazards/qual i ty
defects. which are significant for food safety and quality in
the segment of the food chain under consideration.

The process of collecting and evaluating information on
hazardlquality defects and conditions leading to their
occurrence to decide which are significant for food safety
and therefore should be addressed in the HACCP/eACCP
Dtan.

The art of conducting a planned sequence of observation or
measurement of control parameters to assess whether a
CCP is under control  or not.

Obtaining evidences that the elements of the
HACCP/QACCP plan are effecrive.

The application of methods, procedures, tests and other
eva lua t ions  in  add i t ion  to  mon i to r ing  to  de termine
compliance with rhe HACCP/eACCp plan.
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INTRODUCTION

The purpose of eating food is to supply nutrients to the body for the performance of
several body functions. Food provides both energy and the materials needed to build and
maintain all body cells and is composed of carbohydrates, proteins, fats and their
derivatives. In addition to these, there is a group of inorganic mineral components and a
diverse group of organic substances present in comparatively small proportions and these
include vitamins, enzymes, emulsif iers, acids, oxidants, antioxidants. pigments, and flavors.
Food also contains water which is a very important component acting as a solvent and
lubricant, as a medium for transporting nutrients and waste, and as a medium for
temperature regulation. Carbohydrates provide the major source of fuel for the body.
Lipids (mostly fats and oils) are a key energy source for the body and the major form for
energy storage in the body. Proteins are the main structural building blocks of the body
and constitute a maior part of bone and muscle; they are also important components of
blood, cell membrane, and the immune system. The main function of vitamins is to
enable many chenrical reactions in the body to occur. Some of these reactions help release
the energy trapped in carbohydrates, l ipids, and proteins. Minerals are crit ical players in
the functioning of the nervous system, metabolic processes, water balance, and structural
systems. Consumers consider food products that contain adequate amounts of these food
components to be of good quality Therefore lt should be the desire of everv food
manufacturer to produce food products which are of good quality.

Since we live in a competit ive world, a food manufacturer or entrepreneur must
aim to produce a product which consumers wil l prefer to that of the competitors
and the way to achieve this is to adhere to processing procedures that wil l ensure
highest  qual i ty .  Consumers a lso l ike to know or  have an idea as to what  they are
always buying, so it is important that a food manufacturer consistently produces
food of a certain quality, and there must not be differences in the food product
that the consumers buy from the manufacturer on different days. Food
manufacturers therefore develop a quality assurance or a systematic approach to
food processing that regularly and consistently produce a food product of a
certain quality. Of even more basic importance is the safety of the food which is
purclrased and eaten bv the consumers.

over the years, different systems or approaches have been developed by food
manufactures to ensure that they produce safe foods and this combined with the

-
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desire to produce foods of high quality will to a large extent determrne the success
of the food producer in a competitive envlronment. Governments have a duty to
protect the health of their citizens, therefore they set up regulatory agencies which
develop and enforce standards for various food products to guarantee the safety
and qual i ty of foods produced and sold on the markets.

In most parts of Africa, processed foods are produced both in the formal and
informal sectors of the economy. Many well established food factories produce
processed foods using modern methods of food technology. However a bulk of
the foods may be produced by traditional processors who use simpler or less
sophisticated technologies and equipment. Very often the activities of the food
factories are supervised by the regulatory agencies but production by traditional
food processors may not come under the strict supervision of these agencies. ln
recent tlmes a lot of the products produced by the traditional processors have
been up-scaled and up-graded by smal l-  and Medium-scale Enterpr ises (sMEs)
who use mechanized and semi-mechanized operat ions to produce the indigenous
foods formerly produced almost entirely by the traditional processors. Also new
products such as convenience foods are being developed but are produced by the
sMEs. l t  is important that qual i ty systems are developed and imptemented by the
sMEs and traditional processors to ensure safety and quality of their food products
in the same manner as the modern food factor ies. lmplementat ion of such qual i ty
systems by tlre sMEs and traditionar processors wiil improve the competitiveness
of their products and in the long term give them access to foreign mafKets.

Cassava plays a vital role in the food security of the rural economres of sub-
Saharan African countries because of its resilience to several biotic and abiotic
stresses such as diseases, flood, drought, and low soil fertil ity. Besides it serves as
the basis for development of smal l  industr ies providing iobs and wealth in the rural
communities. Cassava performs different roles for different people in Africa. lt
serves as a famine reserye crop, a rural food staple, a convenience food for urban
dwellers, an industrial raw material, a cash crop, and a foreign exchange earner.
Governments of some cassava-growing nations are making efforts to promote
competitive production and processing of cassava into industrial raw materials for
rmport substitution and foreign exchange earning. To achieve this, efforts in
increasing cassava product ion are being made simultaneously with increasing
value addit ion, market diversi f icat ion and trade in high-value and shelf-stable
cassava products such as high quality cassava flour (HeCD, cassava starch and
dried cassava chios.
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High qual i ty cassava f lour has been found to be sui table for several  appl icat ions at

household level, for making a variety of pastries and convenience foods at urban

centers and as an acceotable raw material for the manufacture of industrial items

such as textile, plywood, paper, packaged foods, etc. The processing of cassava

roots into HQCF as a primary industrial raw material has the potential to jump-start

rural industrialization, increase market value of cassava, and improve farmers'

earnings and their  l ivel ihoods.

Commercial production of HQCF is relatively new in Africa and the technology is

st i l l  being used mainly by smal l-  and medium-scale processors. Most of the smal l-

scale processors have difficulties in production during the rainy season, meeting

the quant i ty,  qual i ty and regular i ty of supply required by the industr ial  users

because the technology has not been perfected yet. In addition, small-scale
processors have found it difficult to meet the safety standards set for cassava
products by the nat ional and internat ional regulatory agencies regarding microbial

load and cyanogen. This l imits their  access to nat ional as wel l  as internat ional or

export markets. The absence of quality management systems constitutes additional

impediment to resolving these quality and safety challenges. However, mycotoxin

is not expected to be of significant hazard if the HQCF is produced efficiently.

The International Institute of Tropical Agriculture (llTA and the Food Research

Institute (FRl) have in the past been involved in investigating the determinants of
qual i ty for HQCF by test ing the technology with many nat ional food and

agricultural institutions, farmers and end-users in many parts of Africa, such as

Nigeria,  Ghana, Madagascar,  Tanzania and Zambia. The results of these

invest igat ions have helped in the set up of the qual i ty and safety programs

explained in this manual.

This manual lays the foundat ion for entrepreneLrrs to implement qual i ty systems;

and spells out hygienic practices for the preparation, processing, packaging,

storage, transportation and distribution of HQCF in order to protect the health of

consumers and enhance the competi t ive market edge of SMEs processing high

qual i ty cassava f lour.  This manual contains i l lustrat ions of the HQCF product ion

methods, and the procedure for application of HACCP/QACCP to HQCF
production through the integration of HACCP/QACCP system with other quality

programs to offer a logical  approach to the control  of  microbiological ,  chemical

and physical hazards as well as quality defects associated with HQCF processing

from the point of root delivery through every unit operation of the process.
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since HACCP/QACCP system is prant specific, the proposed quarity management
system must be appropriately modified to suit the specific operations of each SME
that apply the concept. A gap analysis, taking into account the prevailing
conditions that have the capacity of rendering the implementation of the proposed
concept and guidelines ineffective should be undertaken.

The guidel ines shourd herp in ensuring GMp during the product ion of HeCF as
wel l  as promote the safety and qual i ty of HeCF through the imptementat ion of
food safety systenrs such as HACCP/eACCp at the SME level. lt rs expected that
this will lead to production of microbiologically safe HeCF of consistent quality,
improvement in the image of cassava and ensuring its perfect Integration into
industry, particularly the food sector.
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PART I

BACKGROUND INFORMATION ON HIGH QUALITY
CASSAVA FLOUR AND QUALITY MANAGEMENT SYSTEMS

2006
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1.I CASSAVA AND CASSAVA PROCESSING
cassava has become an increasingly important crop in many tropical  and semi-
tropical  countr ies especial ly in Afr ica. This is because i t  is a high yielding durable
plant which is able to grow under a var iety of c l imat ic and soi l  condit ions including
low fertil ity and high acidity. Cassava is droughrtolerant and is able to grow on
poor and marginal soi ls on which other crops are unable to survive. l t  is relat ively
easy to produce. Once the crop is established, it has no critical period when lack
of rain wi l l  cause crop fai lure. l t  is high yielding, giv ing high return of food per
unit of energy input. lts harvesting is flexible because it can be staggered for up
to three years. lt is therefore sometimes referred to as an excellent famine reserve
crop.

Cassava roots have high starch content, about 600/0, and it is therefore a cheap
and excellent source of dietary carbohydrate. Although, the roots are rich in
calcium, thiamine, r ibof lavin and niacin, they nevertheless contain low levels of
protein which can only be improved by incorporat ing high protein containing
crops such as cowpeas, and soybeans in cassava diets as a means of protein
fortification. Fortunately, cassava leaves contain about 70lo protein, are also rich in
minerals,  v i tamins and al l  essent ial  amino acids except methionine and
phenylalanine. The cassava leaves are therefore used as protein sources for
cassava roots diets in many parts of Africa.

Cassava roots have a short storage life ancl begin to deteriorate only 2 to 3 days
after uprooting. Unfortunately apart from leaving the mature roots of cassava
unharvested in the ground t i l l  they are needed, there are no commercial  methods
for storage of cassava roots for long periods of time. Storage of cassava roots
underground ties up useful land, the roots over-mature, and they Decome more
fibrous and even woody. Processing stil l appears to be the best methocl of
preserving the highly perishable cassava roots and for removrng cyanogenrc
glucosides ( l inamarin and lotaustral in) which impart toxici ty to the roots. Cassava
processing methods involving di f ferent combinat ions of drying, grat ing, soakirrg,
boiling and fermentation of whole or fragmented roots reduce the total cyanide
content of cassava products. Cassava roots contain endogenous enzyme
l inamarase, which in contact with cyanogenic alucosides, breaks down the
glucosides into forms which are readi ly removed from the meal.  In undamaged
roots, the l inamarase enzyme and cyanogenic glucosides are kept apart  in the
intact cel ls.  Whi lst  the l inamarase enzyme is in the cel l  membrane, the ryanogenic
glucosides are found in t l re vacuoles of the cel ls.  During processing operat ions,
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particularly grating, the cassava tissues are disrurpted, the linamarase enzyme make

contact with the ryanogenic Alucosides and breaks them down into acetone

ryanohydrins and glucose. The acetone ryanohydrins, apart  f rom being soluble in

water, further decompose into hydrogen cyanide and acetone. Both are soluble

in water whi le the hydrogen cyanide is also volat i le.  These compounds are

therefore removed from the cassava meal during dewatering, drying, heating, etc.

to produce very safe food, feed and industrial raw materials such as HQCF, starch,

chips, gari, etc. The extent of detoxification that occurs depends on the adequacy

of the processing operations. Proper processing leads to production of safe food

products and raw materials and this increases the market opportunities for farmers,

motivates them to produce more cassava, and can provide opportunities for self-

rel iance in supply of food, feed and industr ial  raw mater ial .

I .2 DESCRIPTION AND PRODUCTTON OF HIGH QUALITY CASSAVA

FLOUR

Traditionally cassava flours have been produced and used for food preparation in

most African countries where cassava is cultivated. Variations exist in the methods

used for the product ion of t radi t ional cassava f lour but in every instance the

cassava product undergoes an extent of fermentat ion. In communit ies where high

cyanogenic potent ial  (CNP) cassava variet ies (CND 100mg/kg HCN.o) are

cultivated and processed into flour, the peeled or unpeeled roots are soaked in

water (submerged fermentat ion) for a number of days to ferment,  soften and

detoxify before they are partially dewatered, dried and milled into flour. In

communit ies where low CNP cassava variet ies (CNP < 100m9/kg HCN"o) are

used, cassava f lour is s imply made by sl ic ing or chipping the peeled roots and

drying them in the sun. In the production of the traditional flours hlcrkopo in

Eastern and Sourthern Africa. lofun, fufu and kokonte in West Africa), fernrentation

of the product cont inues during the often prolonged sun-drying. The f inal  f lour is

prepared at the domestic level, as a soft pudding by cooking. This destroys

substant ial  amounts of micro-organisms of publ ic health concern in the f lour

before consumption. However, the presence of micro-organisms in the flour, the

low pH and the acidi ty imparted to the tradi t ional f lour dur ing fermentat ion make

the f lour unsuitable for most processes to which industr ial  end-users such as bread,

noodles, biscuits, wafers, pastry, and textile manufacturers can put the flour. High

qual i ty cassava f lour (HQCD which has been produced without al lowing extensive

fermentation to occur is more preferred.

Quorty MonaqeDEnt Monuol fot Productiotr of High Quolity Cassovo



HQCF is not expected to be contaminated with mycotoxin if it is produced
eff ic ient ly as explained in this manual.  This is because extensive mould growth can
not occur if the product is dried within the specified period to moisture content of
less than 100/o and stored properly. However some mycotoxin detected in
fermented cassava chips (kokonte) includes Stergmatocyatin, patulin, ryclopiazonic
acid, penici l l ic acid and tenuazonic acid (Wareing, 2001).

HQCF is defined as fine flour produced from wholesome freshly harvested and
rapidly processed cassava roots. The flow chart for the production of HeCF, based
on the method developed by llrA (onabolu et ol., 1998) and tesred in Nigeria,
Ghana, Madagascar,  Tanzania and Zambia is shown in Fig. 1.  The ful l  descr ipt ion
of the unit operations is presented in Appendix l. Roots are peeled, washed and
grated, followed by adequate dewatering and immediate drying prior to
mil l ing/gr inding and sieving. This method can be used for processing high or low
CNP cassava varieties. only white, creamy or orange flesh cassava roots or parts
of it should be used. The taste and odor of HQCF should be characteristic of the
product. lt should be white or cream in color, odorless, bland or sweet in taste. and
free from adulterants. insect infestation, sand, peel fragments, dust, and any other
imouri t ies.
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Figurel. Flow diagram for high quality cassava flour production

HQCF can also be produced from freshly harvested cassava roots of low ryanide
variet ies (CNP<100m9/kg HCN"')  by peel ing fol lowed by washing, chipping,

drying, mi l l ing, and sieving. This method must not be used to make HQCF from

high CNP variet ies (CNP>100m9/kg HCN"q) i f  the f lour is meant for manufacture

of human food products or for direct human consumption. Chipping of high CNP

cassava variet ies fol lowed by immediate drying const i tutes " inadequate
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processing" in which insufficient removal of cyanogens may occur. Such flour is
not f i t  for human consumption but may be used for non-food purposes such as
manufacture of plywood, textile, paper, etc. Such cassava flour must be labeled
"not 

for food"; and its use in the industry controlled in order not to give rise to
health r isks for the employees due to release of HCN in the work environment.

Processing of cassava into high qual i ty cassava f lour is important in extending the
shelf  l i fe of cassava and reducing content of the ryanogenic Alucosides to safe
l imits.  Al though, due to the nature of the technology adopted and the machinery
used, SMEs involved in the processing of HQCF face di f f icul t  chal lenges in
aclrieving the required quality and safety of cassava flour. However, efforts must
be made to produce HQCF under hygienic sanitary conditions free from
signif icant publ ic health hazards. High qual i ty and safer cassava f lour wi l l  ensure
consumer confidence in the oroduct.

I t  is important for operators or intending investors in smal l-  and medium-scale
cassava processing enterprises to satisfy the national quality standards or food laws
set by the Standards Bureau of the country as well as the regional ar-rd global trade
standards, most of which are based on lso 9000 and the stanclarcls set bv the
Codex Al imentar ius Commission of the United Nat ions.

1.3 INTENDED USE OF HQCF
The unfermented HQCF is useful in the convenience or fast food industry for
making a variety of pastries at 1000/o use or as a composite of wheat flour
particularly for bread baking (200/o conrposite with wheat). lt is very acceptable as
raw material in the food and beverage industry for the manufacture of biscuits,
noodles, baby foods, alcohol ic dr inks, etc;  and as binding or thickening agent in
souDs and stews.

High qual i ty cassava f lour is also an acceptable raw mater ial  in var ious industr ies:
.  manufacture of gum,
o extender for plywood glues,
o manufacture of paperboard adhesives,
. glucose syrup and alcohol production,
.  s iz ing in text i le manufacture.

The most important,  in terms of potent ial  sustainable growth market is i ts use for
the manufacture of high-grade foods (baby food, biscuit, noodles, mear sausages,
bread. etc).
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Table 1. Recommended inclusion levels of HQCF in different cassava-
based products

Groupofend-users Product/end-use

in composite with wheat flour

Bread Bakers

Food factories

Bread including French bread (Baguette)

Biscuits

Wafers

Noodles

Cakes

Chinchin

Meat/fish pie

Buns, Fish rolls

Puff-puff etc

Inclusion levels

200/o (Optimum)

1 0-500/o

I 0 0 / o

1 0 0 / o

100 o/o

25-1OO o/o

10-100 o /o

1O-12.5  o /o

1O-25 o/o

Home Caterers

Restaurants Stiff porridge (Cassava-Maize Semo/ Ugali) 10-18 0/o

Others: as adhesive base in composite with native starch

Industrial Non food Paper
Factories

Matches (starch residue is preferred)

Textile

Extender in Plywood Manufacture

O-960/o

500/o

2O-5Oo/o

30 -  1000/o

Abass ef ol., 1998; Graffham et al., 2000.

However, HQCF is expected to meet some minimum requirements by the

industry before it is adopted. These include price competitiveness, consistency of

qual i ty,  and al l  year round avai labi l i ty in the required qr,rant i t ies. Specif ic qual i ty

criteria for HQCF have been set by the industry flables 2 & 3). The inability of

smal l-scale processors to meet the minimum qual i ty set by industr ial  users of

HQCF can be resolved by adopt ing a sui table qual i ty management system.
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1.4 METHOD OF DISTRIBUTION OF HQCF
The method of distribution will depend on the type of end-user being targeted,
Outlined below are the various categories of end-users and the recomnrended
modes of distr ibut ion.

Domestic end-users, home bakers and other low level users
Linkages must be establ ished with ident i f iable baking f lour retai l  out lets or shops
and supermarkets for supply of HQCF. I  kg,2 kg, 5 kg and 10 kg packages may
be used for sale of HQCF alongside other forms of f lour such as maize or wheat
flour. The arrangement should ensure that the retail outlets make reasonable but
attractive profits from tlre HQCF sales.

commercial bakeries, industrial and other lorge scare end-users
Conscious business contacts must be made with large scale end-users. Orders for
supply of HQCF must be honored by prompt delivery to the end-users with a
reasonable surcharge for transportation. The end-users may arrange to collect the
consignment from the HQCF processing plants. To create a unique trade identity
for HQCF, a maximum weight of 40kg per bag shourd be adopted for delivery to
large-scale end-users such as biscuit and noodle factories that use other types of
flour (e.9. wheat, maize, etc.) in their products. This will help to avoid mistakinq
wheat flour for HQCF in the store or at the processing-floor.

Commerciol wheat or moize ftour mills
Flour mi l ls should arrange to col lect gr i ts/granules or dr ied clr ips from the cassava
processing plants ( in unit  packages of their  choice).  l t  is not important to mi l l  the
gri ts/granules or dr ied chips at the smal l-  or medium-scale HeCF plants before
del ivery to the commercial  f lour mi l ls s ince the f lour mi l ls wi l l  b lend with other
grains before mi l l ing to a composite f lour.

Expofrers ond importers
Exporters/lmporters must arrange the collection of HeCF in unit packages of their
choice from the processing plant. where delivery by the processing plant is more
desirable by the exporter or importer, the location of delivery (door-to-door or
door-to-por0, a reasonable surcharge for transportation and other related costs are
to be agreed upon.
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I.5 SETTING UP A CASSAVA PROCESSING PLANT

1.5.1 Site selection
An enterpr ise engaged in the product ion of HQCF should ideal ly be located in a
cassava growing area or very near it. This is to ensure timely or regular delivery
of sufficient quantity of fresh cassava to the processing plant and avoid spoilage
during transportation since cassava is very perishable, and to reduce to the
minimum possible, the high transportat ion cost result ing from i ts bulkiness.
Specif ical ly,  the si te should be selected with the fol lowing considerat ions in mind:

.  al l  year round avai labi l i ty of  required quant i t ies of cassava roots,

. eas! and low cost of transportation of fresh roots to the plant.

. easy access to clean water,
o avai labi l i ty of  labor,  and
. access to electricity, if electrically powered machinery is to be used.

I t  is recommended that a HQCF business enterpr ise, which is to be located in an
urban area for proximity to the targeted markets should not engage in processing
of fresh cassava roots but be involved in drying, milling, and packaging of already
dewatered cassava. Processing plants to produce such dewatered cassava should
be located closer to sources of cassava roots.

1.5.2 Building/ Structure
The bui lding/structure provided for processing should be spacious enough to
al low for f ree movement of staff  and mater ials.  l t  should also be high enough and
with adequate windows or openings provided to ensure maximum vent i lat ion. A
height of about 12 f t  (3.53 m) is recommended. l t  is also recommended that
mosquito netting be fixed on windows and trap doors to keep out flies ancl otlrer
insects.

1.5.3 Equipment and plant layout
This is si te or plantspecif ic.  However,  the nraior equipment used in HecF
processing plants include mechanical  graters, dewater ing machines/ press (nranual

screw/types, mechanical types based on hydrar-rlic systems) or centrifuges, sun
drying platforms or mechanical  dryers (cabinet,  rotary, f lu idized bed, f lash, etc.) ,
gr inding or rni l l ing maclr ines (plate, at tr i t ion, pin.  or hammer),  and f lour si f ters.
otl-rers are water supply system (water well/bore hole, storage tanks) piping,
weighing, f i l l ing, bagging and storage systen' ls.

I
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The layout,  i .e.  equipment and faci l i t ies arrangements, should be such that
operational processes from the reception of fresh cassava roots to peeling,
washing, grating or chipping, de-watering, drying of de-watered cake, milling of
dry grits into flour, packaging and storage can flow smoothly. Interruptions in the
sequence of flow of raw material (roots) and intermediate products during
processing should be very minimal.

During equipment select ion and instal lat ion, adequate considerat ion and orovision
must be given to ease of machine, f loor and plant c leaning. Ample space should
be available for movement of workers and for prevention of microbial or physical
cross-contamination of on-line or final products, and prevention of personal iniury.
Heat exchangers should be located outside the plant wal l  but within the factory
fence. The peeling section of the plant should preferably be separated from the
other unit operations, possibly under a different roof. Reasonable distance should
be allowed between the wet (peeling, grating, dewatering, pressing) and dry
(drying, mi l l ing, s i f t ing, packaging etc) sect ions. Considerat ion should also be given
to disposal of wastes (peels, water, and liquor) and to prevent influx of insects and
rodents. Adequate supply of c lean water,  drainage system and faci l i t ies for c leaning
and hand washing should be provided inside and outside of the processing plant.
Toilets should be far away from the processing, drying and storage areas. A
recommended f loor plan of machinery layout and operat ional workf low is shown
in Fioure 2.
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1.6 QUALITY MANAGEMENT

Quality is the fitness of a product for use by consumers. The nutritional, sensory,

safety,  convenience, aesthet ic and health values of HQCF must be maintained for

al l  customers -  industr ial  as wel l  as individual users.

1.6.1 Evolution of quality management

The management of qual i ty has gone through dist inct phases - f rom being a
purely inspect ion-based control  system through assurance to total  qual i ty

management. The observed inefficiencies at each phase led to the evolvement of

the next phase. The identifiable phases of the evolution process are:
.  Qual i ty Inspect ion
. Qual i ty Control
.  Qual iV Assurance
. Total  Qual i ty Management

Under qual i ty inspect ion, inspect ion of goods and services-to make sure that

what 's being produced is meeting al l  expectat ions-takes place at the end of the

operations or process. Under such a system, one or more characteristics of a
product are examined, measured or tested and compared with specif ied

requirements to assess its conformity. Products which do not conform to

specification may be scrapped, reworked or sold as lower quality items.

The l imitat ion of this system is that i t  fa i ls to address root causes because i t  is an

after-the-fact screening process witlr virtually no prevention content. In quality

inspect ion the problenr rs addressed after i t  l ras occurred.

This l imitat ion led to the enrergence of the second phase of qual i ty n-ranagement

wlr ich is qual i ty control .  Under a system of qual i ty control ,  product test ing and

docunrentat ion control  became ways to ensure gfeater process control  and

increased conformrty. Typical characteristics of such systems were performance

data col lect ioir ,  feedback to earl ier stages in the process arrd sel l inspect ion.

Qtral i tv assLtTance carne with a shi f t  f rom product qual i ty to system qual i ty.  Here

an organizat ion sets up a system for control l i r rg what is beirrg done and the systenr

rs ar-rCited to ensure i t  is adequate both in desigrr and use. A n-rajor part  of  this

slr i f t  is the use of both second party and third party audits to assess the eff ic ierrcy

of the system. Tl-re nra jor character ist ics are the use of qual i ty manuals,
procedures, work instruct ions, qual i ty planrr i rrg,  aucj i ts etc.  l l re funclamerrtal

di f fererrce is that qual i ty assurance is prevent ior- i -based rruhi le qual i ty control  is

i rrspect ion-based.
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Total  qual i ty management is the highest level of  qual i ty management.  In addit ion

to al l  aspects of qual i ty assurance, i t  involves the appl icat ion of qual i ty

management pr inciples to al l  aspects of the business. Total  qual i ty management

requires that pr inciples of qual i ty managemerrt  be appl ied i rr  every branch and at

every level in an organizat ion. Typical  of  an orgarr izat iort  going through a total

qua l i t y  p rocess  there  wou ld  be  a  c lear  unambiguot - l s  v is ion ,  reduced

interdepartmental  barr iers,  more t ime spent on trairr ing, excel lent supply system

and customer relat ions, and real izat ion that qual i ty is not just product qual i ty but

also the qual i ty of the whole organizat ion. including sales, f inance, personnel and

other non-manufactur ing funct ions (Zhang, 1997).

1.6.2 Hazard/Quality analysis critical control point (HACCP/QACCP)

system

The Hazard analysis cr i t ical  control  point (HACCP) system is concerned and deals

pr imari ly with control l ing and ensuring the safety of food products. l t  is a scierrt i f ic

and systenrat ic approach to ident i fy ing hazards and providing measures for their

control  to guarantee food safety.  l t  involves monitor ing and control l ing of

materials, and processes whicl'r could lead to a compfonrise in the safety of the

final food products. However, from the standpoints of food nranufacturers and

consumers, the quality of food is as important as the safety. Despite that food

qual i ty systems are often compl icated and expensive to inrplement,  food

manufacturers implement them as a matter of pr ior i ty to produce produtcts that

meet the minimum qual i ty standards and in corrpl iance wit l r  the food and drug

regulat ions of the countr ies where the prodr-rcts are to be consumed. Qual i ty

Analysis and Cri t ical  Control  Point (QACCP) '"vas cleveloped by relying on simple

br-r t  wel l  planned teclrniques to address both t l re qual i ty as wel l  as the safety of

food products during processing. The HACCP/QACCP system therefore falls

r-rnder Qual i ty Assurance as wei l  and can be appl ied during product ion of HQCF.

The appl icat ion of QACCP system to HQCF product ion thus ensures control  of

inpr,r t  mater ials and processirrg procedures to produrce high qual i ty cassava f lour

that meets the predef ined qual i ty character ist ics.  This control  may, very wel l

include for example, control  of  cassava cult ivar to indirect ly ensLrre chernical  safety

tl'rrough low cyarride content of the fir-ral prodr-lct.

To eirsure effectrveness of tl-re qirality systems, it is often inlportant to inrplenrent

sonre prefeqursi te qr-ral i ty piograms irr  HQCF pioduct iorr  before HACCP/QACCP.

Iwo of sucl-r  prereqir is i te progranrs are Good Manr,r factur ing Pract ice (GMP) and

I
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general principles of Food Hygiene or Good Hygiene practice (GHp). Even though
HACCP/QACCP can be simpl i f ied to a level where i t  can be easi ly implemented
by SMEs using techniques such as measurement of pH with pH paper,  t iming of
operations, physical observation and inspections, etc, it often stil l involves extensive
docurnrentation and laboratory analysis of sampres for verification.

HACCP-like systen
To simplify the system further for ease of implementation by sMEs, the
HACCP/QACCP systenrs for producing high quality cassava flour may be
implemented without the 6th and zth pr incipres of HACCp, i .e.  with no r igorous
record-keeping nor verification schemes. However, emphasis should be placed on
ident i fy ing hazards and their  cr i t ical  control  points,  establ ishing cr i t ical  l imits for
preventive measures and a monitoring procedurre (Forsythe and Hayes, 1g9t).

1.6.3 HACCP/QACCP team
Every SME involved in the producrion of HeCF should have a HACCP/eACCP
team in place to carry out the HACCP/QACCP implementat ion and monitor ing as
well as taking corrective actions wlren necessary. The team should have the
appropnate knowledge of HQCF product ion and expert ise. l t  should normal lv
consist  of :-
o An external technical  and independent advisor on HACCp/eACCP
r operations or Production Manag"r--l At least one slrould have Food
r Qual i ty Assurance Manager ,  

-  Sciencel Microbiology or Food
I An Agronomist ) Chentistry/ Biochemistry background.

o Engineer,  Equipnreni or Machinery Technician
r Market ing/Distr ibut ion Manager
o Support ing junior Staff

This mult idiscipl inary team should be given strong support  by top management
and should have very f i rm commitment to the appl icat ion and funding of the
HACCP/QACCP application. The teanr should meet regularly (possibly once
every month) to review performance of the qual i ty mandate and maintain the
consciousness of the entire workforce to qr-rality and safety.
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2.I THE SEVEN PRINCIPLES OF THE HACCP/QACCP SYSTEM
The HACCP/QACCP system for production of HQCF deals with identificarion of
hazards or unit operations that if not properly handled can cause food borne
diseases or quality defects, and taking actions to prevent and control the hazaros
to guarantee quality and safety. The hazard/quality analysis and critical control
pol l t  system should be appl ied to al l  stages of HeCF chain; raw mater ials,
harvesting, processing, storage and distribution. As a hazard prevention-oriented
measure, the system is cost effective, reduces product loss due to spolage,
promotes the quality and safety of foods thereby enhancing confidence in food
business and trade. The seven guiding principles of this system to which the
HQCF product ion processes are subjected include the fol lowinq:

Principle l: ldentification of potential hazards/quality defects
All undesired microorganisms, toxins and quality defects associated with HeCF
must be identified; for example HQCF should be free from unacceDtable
biological /pathogenic,  chemical or physical  contaminants. Fert i l izers and oest ic ides
that may have been used in the cassava production should not leave residues and
heavy metals in the HQCF at qual i t ies which may const i tute health hazards/qual i ty
defects (see Table 3). High quality cassava flour should be free from pathogenic
microorganisms and should not contain microorganisms or their  products
(nrycotoxin) in amounts hazardous to human health.  l t  should also not contatn
natural  plant toxins (e.g.,  cyanogens) above the l imits al lowed. Prol i ferat ion of
spoilage microorganisms can occur on fresh roots not processed soon after
harvest ing. Simi lar ly,  i f  the processing is delayed, unwanted microorganisms may
irrvade the cassava roots and on-line products cause fermentation, pH dr-op,
increase in acidi ty,  bad color and repulsive odor.  l t  is important to ident i fy the
potential hazards/quality defects associated with the HeCF at all stages of the
production and iderrtify preventive measures to control them. The shelf,life of
HQCF depends on the moisture content of the f inal  product after drying. The
higher the moisture contents of HeCF or of i ts intermediate products _ chips ano
gri ts,  the shorter the shelf  l i fe.  Chips arrd gr i ts must be dr ied to a moisture content
of 100/o or less and i f  not mi l led immediately,  should be stored in clean air t iqht
bags to avoid moisture re-absorpt ion, growth of moulds or weevi l  infestat ion.

Principle 2: Establishing critical control points (ccp) for HecF
Every small- or medium-scale HeCF enterprise must strive to iclentify eacn
processing step or procedure, from harvesting of cassava roots to distribution of
HQCF, which wherr properly manageC or control led can l- ie lp in el iminat inq or
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minimizing the occurrence of the ident i f ied hazard/qual i ty defect.  Since CCPs may
vary from one enterprise to the other depending on the processing technology
adopted, the raw materials, types of machines in use, and the environment, etc.,
the associated CCPs need to be idenrified by the HACCP/eACCp team of every
processing enterprise.
Understanding the operational procedures for HQCF production as presented in
Appendix I  wi l l  be necessary in ident i fy ing cr i t ical  points (CCPs) that have major
effects on quality attributes, the necessary quality control variables during HeCF
product ion and in sett ing up appropriate prevent ive measures against occurrence
of safety and quality defects.

Previous investigations by llTA, FRI, and CFC-proiects in some sub-Saharan Africarr
countr ies, including Ghana, Madagascar,  Nigeria,  Tanzania, and Zambia have
helped in identifyins some of the vital CCPs for the production of HeCF. The
results have been used to develop the HACCP/QACCP plan shown irr Figure 3.
In the figure. CCPs were identified at the points where contamination from raw
materials,  hands of processors, and equipment may occur during processing from
raw mater ial  supply to packaging and storage of f inal  product.  Some control  plans
and corrective measures for these CCPs are therefore suggested in Table 4. The
corrective measures are to be instituted where the occurrence of more than the
acceptable level of hazard/quality defect (such as in Table 3) is envisaged. SMEs
involved in HQCF product ion business can therefore use Figure 3 arrd Table 4 as
guides to establ ish CCPs; design good control  plans, and set up proper correct ive
measures for their HQCF production schemes.
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Cassava peels

+
Drying
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I
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+
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Figure 3. Critical control points in high quatity cassava
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+
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irrespective of CNP level
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< CCP

Waste water
(Could be rerycled)

< CCP

< CCP
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< CCP

< CCP

Chipping method
For only low CNP var ietres
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(For any variety)

Slicing/chipping .1
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Principle 3: Establishing critical limits
Cri t ical  l imits are target levels and tolerances which should be met to ensure that
the CCPs are under control to produce HeCF that meets the expected quality.
The raw mater ials and onl ine-products have some cr i t ical  l imits t t rat  wi l l  ensure
HQCF produced meets the defined quality. For example, fresh cassava roots are
expected to be white or orange flesh with starch content of about 75 - 800/o (DM
basis), moisture of about 65-7o0/o. Dewatered or pressed cake should have pH of
5.8 -  6.0 and a moisture content of 45-500/o or less before dryrng in the sun or
rn mechanical  dryers. Table 2 shows the qual i ty requirements of most end_users
for HQCF whi le Table 3 shows the regulatory l imits for important chemical,
biological  and physical  hazards in cassava f lour (not only HeCD as set by many
countr ies.

Table 2. Physical and chemical quality characteristics and requirements of
HQCF for food uses

Characteristics levels
(a)

(b)

\C /

(d)

(e)

(|)

(g)

(h)

( i )

(i)
(k)

Moisture content (MC)

Starch Content

Total ash on dry matter basis, maxinrum
Acid insoluble ash, nraximun-r by nrass
Total t itrate-able acidity (as lactic)
Crude fiber on dry nratter basis, nraxinrun.r
Pasting Temperaturre

Cook Paste Viscosity, mtntmLtnr
Total cyanogens (CNP)

pH

Particle size

!1O o/o

65-70o/o

3alo

0.'150/o
< 0.25o/o

20/o
< 740C

740 BU
S 10 mg/kg HCN"q

>  5 .9
250t  _ 500 p

Or at least 9oo/o by nrass shall
pass t l r rorrgh 0.6nrr r r  s ieve

Abass et  a l . ,  1998: Grafhanr et  a l . .  2OOO
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Table 3. Limit for chemical, biorogicar and physicar hazards in cassava frour

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

r )
(r)
(k)

o
(m)

(n)

(o)

(p)

Chemical (heavy metats)
Lead

Arsenic

Copper

Mercury

Tin

Zinc

tron

Biological (microorganisms)

Total plate count
Coliforms

Escherichio coli

Solntonella spp
Yeast  and mould

Stophylococcrli spp
Vibrio choleroe

Mycotoxin contents

Total aflatoxins

Maximum levels (mg/kg)

0.1
0.1
5 .0

0.01
1 5
s0
2 2

Maximum microbial counts kfutg)

104

n2

N i l

N i l

103

N i l

N i l
Maximum levels (pglkg)

Aflatoxin B1 (not expected to be a problenr in HeCF)
Other contaminants (physical)

1 0
5

Ni lMetal ffagments, wood or leaf pieces, sands or stones
Tanzania Bureau of  Standards,  2005; Sarrni  et  a l . .  2005

Principle 4: Monitoring system
In every cassava processing enterprise, there must be a hazarcl/quality control plan to
ensure that the critical linrits or set standards of HeCF are n.tet. periodic measurerrrents
or obseruations of the CCP during eaclr production must be done.

Principle 5: Corrective action
When tl-re i-esults of the periodic nreasurements or obseryations show that any
part icular CCP is deviatrrrg from i ts specif ied cr i t ical  l i rni ts,  an appfopriate correct ive
action nrust be effected imn-rediately. This rl.:y involve change of raw nraterial, pfocess
or nrachine to keep tl"re CCP under control in orcler to avoicl arry associated
hazards/qtlality defects. Products macie wlren a CCP was out of control must be
renroved, r larked unf i t  and docunrented.

Table 4 shows a reconrntended hazard/qurality control plan for cletectirrg lcss of controi
at the CCPs and the correct ive measLrres that shor-r ld be used by the HACCpieACCp
tearn. Jhe reconrmended corrective actions are based on fielcl experience of FRI and
l lTA rn t i re appl icat ion of the HeCF proclr_icf ion technology and CCps suggested irr
Table 3.
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Principle 6: Establish procedure for verification of effectiveness of the

HACCP/QACCP sYstem

Veri f icat ion may include val idat ion of establ ished cr i t ical  l imits,  review of the

HACCP/QACCP system and deviations. These should be done at a specific

frequency that wi l l  g ive assurance that the HACCP/QACCP plan and

implementat ion is working. Periodic sampl ing and analysis of raw mater ial ,  onl ine

mater ials and f  inal  products should be carr ied out to ver i fy that the

HACCP/QACCP system is working properly. For this purpose, cassava processing

enterDrises should have a laboratory or make arrangements with rel iable

laboratories for analysis of the samples. In case of the latter, an efficient system of

storage and transportat ion of samples should be set up to ensure the

characteristics of the samples do not change before analysis. The HACCP/QACCP

team wi l l  prepare the l ist  of  tests to carry out but wi l l  general ly include the CNP'

oH and moisture contents of the roots and newly produced HQCF. lt will also

include testing for microbial load, mycotoxin, and moisture of HQCF in storage'

Procedures for carrying out most of these tests are out l ined in Appendix l l '

Principle 7: Documentation and record keeping

All the Drocedures followed for the implementation of the HACCP/QACCP system

should be documented; results of observations and tests must be recorded, and

all the records kept up-to-date in an accessible manner. Sample record forms are

attached in ApPendix l l l .

2.2 IMPLEMENTATION OF HACCP/QACCP

The management must be committed to f inancing the implementat ion of the

HACCp plan. Funds should be al located to t l re training and educat ion of staff  on

imolementation of the HACCP plan; to appreciate who is responsible for what,

including taking decisions on correct ive act ions. The responsibi l i t ies for

HACCP/QACCP implementat ion, supervision, monitor ing of the plan as wel l  as

recorcl keeping and documentation must be clearly known by all the factory staff.

There must be simple and clear work instruct ions for the monitor ing of CCPs and

recording sheets must be designed for the use of staff.

2.2.1 Gap analysis

As a f i rst  step in the implementat ion of the qual i ty management system In an

existing cassava processing enterprise, a 9ap analysis has to be performed by a

conslt l tant or a sui tably knowledgeable person in Good Hygiene Pract ice (GHP) or
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Good Manufacturing practice (GMp) such a study wiil assess the needs of theplant which will have to be met before it can satisfy the basic requrrements of the
Quality Management system. By preparing a check rist basec on the basic
guidel ines of GHp or GMp and rhoroughry examining the physicar facir i ty,
operations of the plant and the existing quality management system if any, the
gaps which exist between the prant and what it is envisaged to be with respect to
GMP and application of eACCp can be identified. Renovations, modifications,
and other ad;ustments in design and operat ions which are assessed to be
necessary should be documented and presented to the management of the
processing plant' The management will have to carry out these modifications after
which the plant will be ready for implementatron of eACCp.

2.2.2 lmplementation process
The first step in the implementation process is that the plant Manager wiil meet
the management team to introduce the HACCp/eACCP concept and explain
the benefits of the system as weil as its demands on management. Thereafter,
management should draw up a t ime table for implementat ion of the system as
follows:

o Meeting with gerreral staff to introduce the concept etc.,
o Formation of the HACCP/QACCp implementation team,
o one-day workshop to train and educate supervisors on tne

HACCP/eACCp concept and their roles in makinq
implementat ion of the program possible,

o one-day workshop to train and educate staff on tne
HACCP/eACCp concepr and their roles in makino
implementat ion of the program possible,

o preparation of all forms required for record keeping ano
assembry of rogistics (fires, firing cabinets, computer sysrems etc.,)
for documentation,

o Application of the concept begins,
o Management wourd meet ail staff to introduce the concept, its benefits

and demands on staff  and announce a t ime tabre for i ts imptementat ion
as wel l  as the composit ion of the HACCP /eACCp i lmplementat ion
team.

' Regular or quarterry training and education of different categories of
staff on personar hygiene and good manufacturing practice (GMp).
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2.2.3 Management of the HACCP/QACCP system

Supervision

The Chairman of the HACCP/QACCP team shal l  be resDonsible for rhe
implementat ion of the system. The supervisors being recommended to be
responsible for the var iours control ,  monitor ing and correct ive act ions are l isted in
Appendix lV.

o The Product ion Manager shal l  be responsible for most of the control
actions except where otherwise specified.

.  The Qual i ty Control  Supervisor shal l  be responsible for most of the
monitoring actions except wlrere otherwise specified.

.  The Qual i ty Control  Supervisor shal l  also be responsible for the col lat ion
of al l  records.

.  The Qual i ty Control  Manager shal l  be responsible for the documentat ion
of al l  records.

.  The Plant Manager slral l  be responsible for overseeing the overal l
in lplementat ion of the system act ing througlr  the Chairman of the
HACCP/QACCP implementat ion team.

Audit

An audit  should be carr ied out once or twice yearly to ensure al l  act iv i t ies
intended to be carried out under the HACCP are being applied correctly, and
that the results of monitorinq, verification and corrective actions are being well
recorded and kept properly. The auciitcrs will prepare a report for the
management.

Management review
The HACCP team should ieview the ent ire qual i ty management system once or
twice yearly based on the monitoring, verification. corrective actions, complaints
and audit  reports.  The review wi l l  consider the recommendations of the auditors '
report  and development in qual i ty management and inst i tute correct ive act ions
and modifications to the quality system, if necessary.
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PART III

PRINCIPLES OF
GOOD MANUFACTURING PRACTICES

FOR
HIGH QUALITY CASSAVA FTOUR PRODUCTTON

2006
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3.I GOOD MANUFACTURING PRACTTCE FOR HIGH QUALITY

c A s s A V A F L o U R P R o D U c T | o N B Y S M A L L - A N D M E D | U M -
SCALE PROCESSORS

3.1.1 Fresh cassava production farm

Cassava farms should be located in environments free from hazards. Plant pest

and disease control measures. biological pest control measures, the application

should be undertaken with chemical,  biological  or physical  agents under the

supervision of agricultural experts with thorough understanding of the hazards

involved including the possibility of toxic residues being retained by the crop'

Farmers should be trained in good agricultural practices, such as non hazardous

pest control measures, the application of fertil izers, farm hygiene and how to store

hazardous chemicals. Weeds must be controlled and destroyed on fields and soil

must be wel l  condit ioned to al low maximum yield. Diseases must also be

controlled and managed effectively. Where possible, records on chemical and

fertil izer application regimes as well as farm hygiene records should be kept for

reference.

3.1.2 Design of processing facilities

High qualiry cassava flour processing plants should not be sited close to

environments of high industr ial  pol lut ion. The land should slope wel l  and should

have proper drainage system. Construction or design of facilities should permit

adequate arrangement,  maintenance, cleaning and funct ioning of equipment as

wel l  as keeping out pests.  The internal design should be ideal for GHP and

protection against cross contamination during operation' Structures should be

sol id and bui l t  with durable mater ials,  which are easy to maintain, c lean and

disinfect.  Design should minimize dust f rom f lour during product ion. Wal ls,  f loors

should be smooth, impervious and easy to sweep and wash. Cei l ings and roof ing

should be wel l  f in ished to minimize bui ld-up of dir t ,  condensat ion and the

shedding of particles. Windows should have tnsect proof net screens that are easy

to clean and al low proper vent i lat ion to minimize dust and al low hydroryanic gas

(HCN) to be removed.

Food contact surfaces should be easy to clean, disinfect and maintain and should

be non-toxic to high quality cassava flour. Cyanogens react with iron, so

equipment made with this metal  should be used with caut ion. l t  is recommended

t h a t s u r f a c e s o f e q u i p m e n t w h i c h w i l | h a v e c o n t a c t w i t h c a s s a v a s h o u | d b e m a d e

with stainless steel mater ials.  Al l  equipment used for peel ing, washing, grat ing'  de-
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watering, drying and mil l ing should be designed to achieve the desired qual i ty
specifications for HQCF. There should be monitoring devices available to check
products during product ion. Faci l i t ies should be avai lable for c leaning, handl ing
waste and ensuring personal hygiene. Personnel should have protective clothing,
nose and mouth guards as wel l  as hairnets.  There should be adequate natural
vent i lat ion, good l ight ing and storage faci l i t ies, which is ideal ly segregated and
prevent access to and harborage of pests.
l f  bigger product ions are taking place under roof,  chemical work hygiene must be
ensured i f  high_cyanide cul t ivars are used.

3.1.3 Control of operations
Al l  sMEs process ing  h igh  quar i ty  cassava f rour  shourd  imprement  an
HACCP/HQCCP program to guarantee the safety and quality of their products.
Monitor ing procedures to check against chemical,  microbiological  and physical
contaminat ion of product shourd be set up. packaging mater iars for HQCF shourd
provide adequate protection from damage, contaminatron, accommoclate proper
label ing and must not react chemica[y with the product.  r t  must be impermeabre
to water and air.

Records of processing, production, and distribution if kept will enhance the
credibility of the food safety and quality systems. Personnel nrust have requisite
ski l ls and training in food hygiene pr inciples and pract ices and be able to judge
potential risks, take appropriate preventive and corrective actions. prooucts
revealed to be hazardous to health slrould be recalled from markets and not sold
fo r  human consumot ion .

3.1.4 Maintenance and sanitation
Equipment should be wel l  maintained to faci l i tate sanitatron procedures, funcron
as intended and prevent contaminat ion. In part icular,  metal  deposits from attr i t ion
mill resurting from poor adjustment of the miil prates, jewerry (earrings, rings,
bands, etd, and contaminants such as greases, lubr icat ing oi l  ancl  c leaning
chenrical  residues should be avoided in HeCF. physical  and chemical c leaning as
wel l  as disinfect ion should be carr ied out but c leanrng chemicals should be
handled carefully and properly kept from the online-products, final product and
HQCF store. Gross debris, loosen soil and dust should be removed and rinsed off
before disinfecting. Holes, drains and other access routes of pests should be
sealed, wastes disposed of promptly and any pests present in the plant should be
eradicated' Responsible personnel must monitor and check effectiveness of
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I

cleaning and sanitat ion systems; keep records of c leaning regimes and conduct

regular audit ing of premises for sanitat ion and hygiene.

3.1.5 Personal hygiene

Staff  should maintain a high degree of personal hygiene and cleanl iness always.

Personnel who are iniured or sick should not handle online-products and final

product and should be made to undergo medical examinat ion. Health condit ions

which must be reported to management include diarrhea, vomit ing, fever,  skin

lesions, iaundice and discharge from ear,  eye or nose. Cuts and wounds should be

covered with waterproof dressings.

In addit ion, personnel must wash hands under the fol lowing circumstances:

o At the start  of  processing act iv i t ies

r At the end of every unit  operat ion and before commencing another unit

oDeratron

r lmmediately after using the wash room

o After handl ing unpeeled cassava or any mater ial  which could lead to the

contaminat ion of onl ine-products and HQCF.

Personnel must be prevented from smoking, spi t t ing, chewing gum, sneezing or

coughing near unprotected food materials. Wearing of personal effects such as

lewelry. watches, pins, bracelets. bands etc. slrould be discouraged. Visitors must

wear protective clothing and adhere to all personal hygiene requirements.

3.1.6 Transportation

During transportat ion of HQCF, breakage or puncture of sacks and contaminat ion

of the packaging and products should be avoided. Vehicles must be cleaned and

disinfected where necessary. ldeal temperatures and humidity should be

maintained and dust and water must be avoided from coming into contact with

semi-f in ished dr ied products and packaged HQCF.

3.1.7 Product information and consumer awareness

Practice first-in-first-out (FIFO) principle of stocking. Mark product containers for

Lot identification and trace-ability. All HQCF intended for the consumer market

must bear adequate information for the safe and correct handl ing, storage,
preparat ion and use of the product.  Al l  must be label led with date and year of

Droduct ion.

3 5 Quahty Monogenlent Manuol ht Production of High Quolity Cdssdvd f



3.1.8 Training
Personnel should be trained to make them aware of their rores and responsibirities
in protecting high quality cassava flour from contamination or deterioration. Those
handling cleaning chemicals and other potential ly hazardous chemicals should also
be trairred on safe handling procedures. Training focus should include:
r Nature of high quali ty cassava f lour
r Manner of handring and packaging high quarity cassava frour
o Condition of storage
r Expected length of storage before it exprres
I Further preparation before consumption etc.
r Hygienic conduct and basic food hygrene.
r Maintenance and sanitat ion of structures and buirdings
r Cleaning and sanitat ion procedures for working toors and equipment.
The training programs shourd be reviewed regurarry to meet individuar personne|s
level of knowledge and understanding.

3.2 DISINFECTING PROCEDURES AND IN-PLANT SANITARY
MANAGEMENT PROGRAM

3.2.1 Cleaning aids
stiff brooms, soft brooms, soft brushes, hard stiff brushes, mop buckets, vacuum
cleaners with accessories, net sponges, mechanicar scrubbers, mops, squeegees,
sweeping brushes, long handled brushes, water hoses, dusters, etc.
cleaning chemicals may include detergents in the form of soaps, disinfectants.
quaternary ammonium compounds, etc.

1.2.2 Knives, pans or bowls
' wash knives, pans, bowrs with soap buffed into sponge and with

water.
'  scrub internar and externar sections of bowrs and pans with sponge

and soap in water
' Rinse off soap with copious quantity of water after scrubbing and ailow

water to drain off the bowls, pans and knives. Dry after a few minutes.
' Cleaning shourd be done before and after every operation.

Precaution: Caustic soda should not be usecl to wash aluminum surfaces

3.2.3 Cassava grating machines
e Disassemble grating compartments at the close of daily operation and

clean off all grated cassava residues using brushes and warer.

I

I
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. Wash off residues of cassava from outlet chute, hopper, and rinse off
residues by spraying water from water hose.

. Leave to dry after cleaning before reassembling. Avoid entry of water into
motor or engine of machine.

1.2.4 Mechanical dewatering machines or presses
. Scrub the bottom, side and upper plates of dewatering machines using

brush with water and soap to remove drained liquor from cassava, stuck
starch and other cassava residue. Spray these with hot water to rinse off
greasy soapy water (containing residue) from surfaces.

1.2.5 Sun-drying platforms and mechanical dryers
o Remove black polyethylene sheets and wash in large volume of water after

every drying operation and dry by hanging on drying lines.
. Fold dry polyethylene drying sheets and keep for subsequent drying

ooerations
. Use brooms or brushes to brush off dust from drying platforms before

re-laying drying sheets for drying operations.
. Apply disinfectants to wooden frame surfaces to kill germs.
o Where practicable the entire premise for drying should have hard

cemented floors that will minimize dust. Use net scTeens ro cover
products spread on drying sheets.

o Mechanical dryers should be cleaned before and after every drying
operation.

. Wipe food contact surfaces such as drying trays and body of the dryers
with damp sponge. Clean and dry the wiped areas with clean and dry
sponge or cloth.

3.2.6 Mil l ing machines
Most mil l ing machines designs are attr i t ion, pin or hammer.

. Open mil l ing chambers to clean mil l ing plates and compartments using
soft brushes and dry cloth after every millirrg operation.

. Clean hoppers of mil ls by dusting off al l  residues of HQCF.

3.2.7 Sifters and screens
. Remove sreve baskets of sifters and agitate in copious quantities of water

to remove all flour. Do not use hard brushes in the cleaning of screens
since this could result in the damage of screen and increase of screen
aperture. Use very soft brushes only.

. Ensure total dryness of sifters and screens before use
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t.2.8 Walls, floors, windows and roofs
o Brooms and brushes must be used to scrub and clean wal ls and f loor,  and

dirt hosed away down drains. High-pressure jets must be used for
relatively inaccessible spots covered with tenacious soil which cannot be
dealt with by a brush. This type of cleaning should be done often for wet
processing areas of cassava such as the peeling, grating, and de-watering
or press\ng areas. Smooth t\oors may be dried us\ng rubber squeegees.
Rubber strips of squeegees must be pressed in close contact with floor by
pressure on the handle and pushed along f loor.  Wal ls and f loors must be
mechanicaily scrubbed with detergent sorution rinsecr and dried.

' For warehouse and storage room froors however, vacuum creaning of floor
must be done to remove dust or spiiled dried materiars. Appropriate
vacuum cleanlng attachments (or other al ternat ive means) must be used
to clean roof girders and collect dust. Roof girders nrust be cleaned before
f loors. order of c leaning must be pranned so that dir t  rs washed down
onto a surface to be cleaned and not one that has arready been creaned.
The f loor shourd be the rast to be creaned. scrubbing and mopping of
f loors, c leaning of window and window screens must be done usinq clean
water or vacuum cleaning.

3.2.9 Don'ts of Sanitation Management programme
o Do not clean any machine (chippers, grater, press, mechanicar dryer, miil,

sifter or screen) when it is in operation, unress if required as part of
cleaning procecure

o Prevent water from entering electrical parts of machines.
' Do not clean machines until the electrical switches are in off position.
Remember to apply grease or the appropriate lubr icants tmmediatelv after
greasy areas are cleaned.

3.3 WATER SUPPLY AND WATER QUALITY MANAGEMENT

3.3.1 Water supply management
The following water suppry sources are recommended in decreasing order of
preference for processing:

o Potable pipe-borne water
o Water from a bore hole
o Water from a dug-out well, and
o Harvested rain water
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Potable pipe-borne water should be the first choice of water for processing cassava
into HQCF. ln the absence of pipe-borne water, water from a bore-hole should
be the next choice.

Water from a running r iver source may be used in the absence of al l  the above
opt ions but must be handled with great caut ion and subiected to very r igorous
treatment before use. With the exception of pipe-borne water, water from all
ot l rer sources should preferably be sublected to chlor inat ion and f i l t rat ion before
use especial ly i f  there is suspicion of some forms of contaminat ion. Other
recommended treatments ( i f  af fordable) include:

o Deodorizat ion by passage through a carbon column
. Ster i l izat ion by passage through a U-V ster i l izer

Water from a running r iver source should be subiected to al l  the above treatments
before use. When it becomes necessary to treat the water before use expert
advice must be sor-rght before the recommended treatnrents are carried out.

Adequate systems should be instal led to ensure that water suppl ied for processing
is clean and safe. A regular inspect ion (preferably weekly) of  the water supply
system should be carr ied out to ensure water avai labi l i ty in quant i t ies required for
al l  processing, c leaning, washing and sanitat ion act iv i t ies scheduled for each week.

3.3.2 Water quality management

Water quality is determined by assessing the mrcrobiological, chemical and
physical characteristics. Biological characteristics refer to the number and types of
microorganisms present.  Chemical character ist ics include pH, alkal ini ty,  hardness,
nitrates, nitrites, ammonia, phosphates, dissolved oxygen. biochemical oxygen
demand, conductivity and density. Physical characteristics irrclude the odol color,
presence of particulate matter and taste.

For the purposes of processing cassava into HQCF, the biological  qual i ty of water
is very important. The parameters of utmost importance and which shor-rld be
assessed include presence of pathogens, coliforms, total plate count, yeast and
mould counts. l r r  addit ion, selected parameters l ike odor,  pH, conduct iv i ty and
density from the physical  and chemical at tr ibutes could give useful  indicat ions of
the physical  presence of pol lutants in the water and should be assessed. Selected
water qual i ty specif icat ions that should guide the qual i ty control  manager in
ensuring that the quality of water provided for processing is acceptable and safe
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are provided in Table 5. Samples of water should be taken at source at deliverv
poir-rts and assessed:

.  Dai ly for the physical  and chemical at tr ibutes, and
' Weekly (or upon strong suspicion of contamination or pollution) for

microbiological attributes.

Table 5: Water Quality Standards

WHO Guideline Values (Max. Limits)
Should be acceptable

15 TCU

5 NTU
1000 mg/l

6.5 -  8.5

500 mg/l

0.3 mg/l

200 mg/l

30 mg/l

200 mg/l
150 mg/l

0.5 (P) mg/l

250 mgll

1.5 mg/l
3 (acute), 0.2 (chronic) mg/l

E.coli or thermotolerant coliform bacterial

50 (acute) mg/l

1.5 mg/l

250 mg/l
0 coliforms/l00m1

0 coliforms/l00m1

FAO (2006); WHO (2006) TCU=True colour units; NTu=Neplrelometric turbidity unrt

3.4 MANAGEMENT AND CONTROL OF RODENTS, INSECTS GRUIT
FLIES, COCKROACHES, BEES, HOUSE FLIES ETC.), BIRDS,
REPTILES, AND DOMESTIC ANIMALS

3.4.1 Rodents
A member of staff must be responsible for monitoring the processing plant for
rodents and the assignment should include bait ing and recommendations on

Parameter

Appearance and Taste

Colour

Turbidity

Total Dissolved Solids

pH

Total Hardness

lron (Fe)

Sodium

Potasium

Calc ium

Magnesium

Manganese (Mn)

Chloride (Cl)

Fluoride (F)

Ni t r i te  (NO2)

Nitrate (N03)

Ammonia (NH3)

Sulphate (SO4)

Total coliform bacteria
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repalrs that are necessary to keep out rodents. Access to food by rodents must be
completely avoided. Small cracks may allow rodents to enter. Therefore, cracks and
holes once observed must be sealed or fil led appropriately. Containers for storing
food must be rodent proof. Traps with baits must be placed along rodent
pathways. Anticoagulant rodenticides may be used to kill rodents.

3.4.2 Insects (fruit flies, cockroaches, house flies, etc.)
Regular spraying of environment with insecticides and the use of screen netting
must be ensured to eliminate insects. Insecticides must not be used on production
floor during production and must not be sprayed directly over food contact
surfaces and equipment surfaces in direct contact with food. Dark cabinets and
drawers must be regularly checked for eggs of cockroaches, thoroughly cleaned
and sprayed with insecticides.

It has been found that bees are attracted to cassava grits and chips during sun
drying. Therefore special consideration needs to be given to preventing bees from
contaminating the materials during sun drying on open platforms or on concrete
surfaces. Beehive close to drying areas should be identified and carefullv removed.

3.4.3 Birds, reptiles and domestic animals
These must be continuously monitored and eliminated by appropnate means to
avoid product contaminat ion especial ly dur ing drying of pulver ized cake in the
oDen.

3.5 ENVIRONMENTAL IMPACT
Although no hazardous chemical is used during HeCF product ion, the peels of
fresh cassava and effluent from washing and pressing operations; noise and sooth
from cassava graters, chippers, electricity generators, mechanical dryers, mills and
sifters constitute nuisance to the processing environment. In addition, some types
of sifters, screeners and milling machines, particularly those without or with
ineffective ryclone separators cause air pollution due to escape of cassava flour
during processing.

of al l  these, the accumulat ion of ef f luent and peels normal ly containing the
cyanogens - linamarin, ryanohydrins and hydrogen cyanide, removed from
cassava roots during processing is the most serious in terms of its negative impact
on the environment, the health of the processors and rural people, particularly
women and children. Run-off from cassava processing plants if not adequately
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treated can cause pollution and damages to the ecosystems along its path, nearby
streams, rtvers and underground water. The cumulative effect of these may include
accumulat ion of ryanogens in community dr inking water and loss of aquat ic l ives,
which may further expose the community to ryanide toxici ty through dr inking of
underground water or eating of fish and other foods from nearby rrvers.

I t  is important for al l  cassava processors to device adequate measures to minimize
or el iminate the dangers posed by the pol lutants and toxins released during
process ing  o f  cassava.  Adequate  mon i to r ing  scheme such as  regu la r
environmental  impact assessment by qual i f ied personnel or inst i tut ion in addit ion
to regular hospital  survei l lance reports should be implemented to ensure that the
measures put in place are working.
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CONCLUSION

This manual has provided suff ic ient information and adequate guidel ines that lay
the foundat ion for entrepreneurs to implement qual i ty systems and adhere to
hygienic practices for the production of High Quality Cassava Flour (HQCD. A
detai led generic qual i ty management system for HQCF product ion has been
out l ined which requires just minimal adaptat ion to make i t  appl icable to any HQCF
production enterprise. lt is expected that the application of the principles outlined
would enable processors meet recommended standards for HQCF, thereby
improving their  access to domest ic as wel l  as export  markets. l t  must be
emphasized however that the successful  implementat ion of the concepts and
principles detai led here would depend to a large extent on the commitment and
discipl ine of the Qual i ty Management Team; and would as wel l  require a lot  of
hard work and attent ion to detai ls on the part  of  plant supervisors responsible for
effecting control measures, monitoring and corrective actions. The cooperation of
frontline staff is also a key success factor in the implementation of the system. The
need for constant education to improve staff's ur-rderstanding of the rationale
behind the inst i tut ion of the qual i ty system, i ts benef i ts and why i t  must be
supported, cannot be overemphasized. The adage that 'whatever is wort l r  doing
is worth doing wel l '  must be the guiding pr inciple in the pursuit  of  qual i ty;  and the
understanding that when qual i ty is improved, market value increases and the
chances for higher profitability increases farmers' earnings and livelihood is
improved, should be the dr iv ing force behind the endeavour to implement a good
qual i ty system. when, f inal ly,  success is achieved in the implementat ion of the
qual i ty system, through possible increases in demand for HQCF and higher
demand for fresh roots, thereby improving the food security, cash earnings anci
l ivel ihoods of resource poor cassava farmers, this manual would then be seen to
have contr ibuted in putt ing humanity a l i t t le closer to good health,  longevity and
prosperity.
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APPENDICES

APPENDIX l: UNIT OPERATIONS RECCOMMENDED FOR HIGH CIUALITY
CASSAVA FLOU R PRODUCTION

Step 1: Harvesting Fresh Cassava
Where sun or solar drying is used, avoid harvesting or processing

of cassava to HQCF at periods when it is likely to rain or the
atmosphere is extremely humid. lf mechanical dryers are in use,
HQCF can be processed anyt ime, rainy or sunshine.
Ensure the variety to be harvested is good for HQCF productior-r.

Select well matured 9-12 months) cassava roots by testing for
maturity or through information from the source, seller or plantirrg
records. Avoid over-aged and diseased roots as they could be
woody or rotten inside. Woody or rotten roots (e.9., brown
streaked roots) have low starch and/or dry matter contents and
adversely affect qual i ty (microbial ,  funct ional,  and aest lret ic) and
yield of HQCF.

Harvest by uproot ing roots in a manner that minimizes bruises or
breakages in order to prevent rapid deterioratior-r (loss of starch
through microbial  and enzymatic act iv i t ies, and discolorat ior-r
through vascular streakir-rg) of the roots, which could affect quality

of HQCF.

Harvested cassava should be transported quickly to the processing

site and processed (within B - 12 hrs after harvesD to avoid
deter iorat ion. l f  processing is l ikely to be delayed by a few hours
(a condition that should be avoided), leave short stalks on the roots
during harvest and keep unpeeled roots under cool shade or
covered. Do not leave roots in the sun.
l f  HQCF is for food uses and the avai lable techrrology is the
chipping teclrnology, low CNP cassava MUST be processed.

Eit l rer high or low CNP cassava could be processed to HQCF for
food uses if grating technology is used. For non-food uses, there
is no danger associated with the choice of var iety;  any avai lable
vanety wor-rld be appropriate for use with eitl-rer of the two
technoloqies.
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Step 2: Peeling
. Remove woody stalks on the roots. Use wide and broad-bladed knives for

pee l ing .  There  are  var ia t ions  in  the  method o f  manua l  pee l ing
(longitudinally and transversely) depending on the variety, root size,
season of the year and traditional practice. Mechanical peelers coulcl be
used. There are few designs being developed in Nigeria that could
become commercial ly avai lable soon, but steam peel ing may not be
suitable. whatever method is used, there should be no Deel fraqment after
the peeling process.

. Transfer peeled cassava roots into washing tank, drums or pans ano
rmmerse peeled roots under water for immediate washing. Do not expose
peeled roots to the air as this may cause discoloration after prolorrged
eDosure.

Step 3: Washing
. Use potable water from credible source or treat water from

questionable souTce before use. Wash roots thoroughly by hand
rubbing the roots in washing water or by vigorous agitat iorr  and
st irr ing. Rewash peeled roots in successions of c lean water unt i l
complete absence of dirt, sarrd, sticky mud. faecal matter. or
offensive odor.
Inspect washed roots for any rotten or colored portion and
remove.

Drain off all waste wash water from cassava roots after washinq.

Grating or Rasping
Grate  cassava immedia te ly  a f te r  wash ing  us ing  a  c lean
mechanized cassava grater.
Place clean containers at the out let  c lrute of t l - re grater to receive
and hold grated cassava mash/pr,r lp during and after grat ing.
Start petrolldiesel engir-re or electric motor of tl-te grater, allow it to
achieve operat ing speed before pouring clean cassava roots into
the hopper and operate t l re grater to grate the cassava roots into
nraslr .

Ihe gfated cassava rnaslr  should be packecl into clean
polypropylene sacks of tir-ry woven screen apertLtres for cJe,
w.rter ing. Sacks of cassava ntash should never be placed on bare

a

Step 4a:
a
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f loor or any dir ty surface. They should be held on special ly
prepared wooden platforms off  the ground or in t i led troughs
provided with a drain. Workers should f i rst  wash their  hands or
wear gloves before packing the cassava mash into sacks.
Wash cassava grater thoroughly with clean water after grating.

Step4b: Sl ic ing/Chipping
n Sl ic ing/Chipping as an al ternat ive to grat ing i f  a low CNP cass.rva

variety is to be processed. Washed cassava roots could be chipped
in a manual or motor ized chipping machine. After c lr ipping and i f
a press is avai lable, cassava chips could be put in a sack and
pressed to remove some water pr ior to drying. Chipping should
not be pract iced with high CNP or bi t ter cassava variet ies i f  the
f lour is for human food. The qual i ty attr ibutes of HQCF may vary
depending on the size of chips, drying t ime and method.

Step 5: De-watering by Mechanical Press
Many designs of mechanical  dewater ing machines are avai lable. Single or
double screw presses, sometinres combined with hydraul ic system, are
most ly used for de-water ing cassava at the snral l -scale level.  Centr i fuges
are used on a larqe-scale.

Turn the screw of the cassava Dress anti-clockwise witlr tlre aid of
t l re horizontal  press bar to raise the press plate to a sui table l reight.
Place the polypropylene sack of grated cassava mash (30-4Okg)

flat or-r the cassava press platfornr. Fold the mouth of the sack on
top or under the sack of cassava mash or simply tre t l - re sack. Two
to f ive sacks of cassava ntaslr  may be loaded at once deperrding
on the capacity of the press ( i .e.  heigl-r t ,  maximum pressure of t l re
lrydraulic systenr) and tlre physical strength of the operator in case
of screw/cornbined screw-hydraulic press. Wooderr racks nray be
placed in between sacks to inrprove dewatering efficierrcy.
Apply load pressure by clockwise screwing of the plate onto the
sacks urrt i l  the maxinrum DressLtre level is at tained and the sacs
are l rard. Load pressure reduces as l iquor drains out of the sacks,
the sacks beconre softer when tested with finger.
Repeat ihe clockwise tLtfning of screw press or operate the
hydraulrc pressure regular ly to maintain load pressure unt i l  nrash
is wel l  dewatered.
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Remove de-watered cassava press cake (check by finger-feel for
the hardness of press cake as an indication of a well de-watereo
press cake before removal). The moisture content of well
dewatered cassava cake ranges between 450/o-5Oo/o; often
attained after 10-40 minutes.
Empty cassava cake into clean pans or bowls for dis integrat ion.

Cake Breaking/ Disintegration
Pressed-cake should be disintegrated into wet granules or gr i ts
using a mechanical  grater.  Hand si f t ing could be done with a
special ly woven palm frond or wire mesh of 2mm x 2mm or
2.5mm x 2.5mm apertLtre size. Lumps of non-grated cassava
could be removed when hand si f t ing is done; leaving the f inal  wet
granules to be of uniform size. This improves drying urriformity.
Use clean containers to hold the wet qranules.

Drying

Sun or solar drying: Wet granules or cassava chips shoulcl  be sun
dried by spreading thinly on polyethylene sheets or drying mats
$ kg/m2) over raised platform.

St ir  drying gr i ts or chips regular ly to expose al l  gr i ts or chips to
absolute sun drying.
Drying should be under constant monitor ing to prevent pests,
domest ic animals, birds and insects,  such as honey bees, from
contaminating product. Where possible, nettirrg nresh systenr
slrould be used to cover mater ial  being dr iecl .  Under high sun ray
intensity, it takes 6-8 hours to dry grits or clrips completely
provided the recomnrended loading rate (5 kg/rn2) is aclopted
and regular st i rr ing was done.
Mechanical  (Electr ical  or diesel- f i red) cabinet dryers are used for
dryirrg between 60-65oC ar a loading density of t0 kg/m2 by
spreading the pressed cake or wet grits thinly or-r trays in the
drying chanrbers.
Flash and f l r-r id ized bed dryers could also be used for dryirrg gr i ts.
/ \4arry desigr-rs of f lash dryers are commercial ly avai lable
rnternat ional ly,  in Brazi l ,  Ghana, Nigeria,  etc.  Flasl-r  dryers dry at
operat ing temperature of 100" -  250oC or more. At suclr  high
temperatures, the hot-air-product contact t ime to aclr ieve

a

Step 6:
a

a

Step 7:
a
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Step 8:

Step 9:

a

a

a

a

complete drying without destroying the funct ional i ty of the
granules could be as short  as 7 seconds. Drying capacity of f lash
dryer depends on many factors but could be as high aslO
tones/hour.

Pack dry grits or chips after cooling into clean containers or sacs
for mi l l ing into f lour.

Milling/Sifting

Pour dr ied cassava gr i ts or chips into hopper of the mi l l .
Place a receptacle at the outlet of the machirre to receive the
mil led f lor-rr .

Start  the motor/engrrre and manual ly feed the mi l l ing chanrber
with product from the hopper.  Stop machine after mi l l i r rg
A harmer mi l l  cor-r ld be used with a sieve of appropriate aperture
size to produce HQCF of required part ic le size of 250-500p,.
Sif t ing of f lour wi l l  be necessary i f  a plate or attr i t ion mi l l  is useo.
Sift the flour with a sifter. Avoid overloading sifter.
Receive the si f ted f lour with a clean container and stoo the
machine when si f t ing is complete.

Packaging/ Labeling
Package HQCF in sui table, c lean, insect,  l ight and nroisture proof
mater ials that safegr-rard the hygienic,  nutr i t ional,  physical  and
organolept ic qual i t ies of the product.  The packaging mater ial
shourld not impart  any toxic substance or undesirable odour or
flavor to the oroduct.
HQCF could be packed irr  polypropylene sacks (25,50 kg) l ined
with thin polythene bags for bulk sales, or in smal ler bags (paper,

polythene) as unit  packages for the retai l  nrarket.  Arrange t l ' re unit
packages (srnal l  bags) into secondary packages of cardboard
boxes.
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Label each container providing the fol lowing information:
.  The common name and/or brand name
o Name of the manufacturer or pacKer
. Batch or code number

r Net mass in metr ic uni ts
r Date of ntanufacture
o County of or igin
.  Expiry date

Attach to each container a sticker witlr the inscription 'store 
in cool dry

olace' .

SteplO: Storage/Marketing
. Use clean vehicles to transport packaged HeCF for clistribertion or storage.
.  store HQCF in bulk or-r  pal lets in wel l  vent i lated storage warehouses, free

from pest.  The storage condit ions must meet the requiremerrts of GMp.
Retai l  packaged products mLrst be stored on shelves during srorage.
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APPENDIX l l :  ANALYTICAL METHODS AND PROCEDURES FOR

DETERMINING QUALITY DURING PRODUCTION OF

HIGH QUALITY CASSAVA FLOUR

Most of the chemical nrethods out l ined in t l r is sect ion are those proposed by

Bainbridge et al  (1996),  Grace U977),  Dubois,  et  al  (1956) and McCready et al
(1950).  The rnethods were modif ied where appropriate. To get rel iable results with

the rnethods, i t  is recommended that instruments for qual i ty analyses such as pH

meters, moisture meters, thermometers, weighing scales etc. ,  should be inspected,

properly maintained and where necessary cal ibrated regular ly to ensure they are

in good working condit ion.

Quality Checks

The recommended qual i ty analyses consists of a group of selected tests,  which

together provide the best possible general  insight into the usefulness of the raw

materials (cassava roots. water. etc.) and final products. The recommerrded

analyses include those for cel lulose, ash, viscosity,  acidi ty,  water qual i ty,  content of

ryanogens and microbiological  stabi l i ty.  For a SME involved in higlr  qr-ralr ty cassava

f lour processing some of these analyses should be contracted to repLttable

laborator ies. A few simple rout ine tests should however be done in-plarrt  whi le

product ion is st i l l  in progress. On the basis of the results of these tests,  qual i ty

should be designated in the form of a grade and the qual i ty of f inal  products

should fal l  wi thin expected company or regLrlatory standards before products are

cleared as beirrg of good qural i ty for nrarket ing and consumption.

Sampling plans

About 60/o of samples of raw cassava suppl ied should be exanrined for bruises, rot ,

decay, maturity etc. Sample sizes for qr-rality checks should be random br-rt decisiort

of  reiect ior-r  of  acceptance upon obseruat ion of qual i ty defect s lrould be based on

tests conducted on randonr sanrples from bottorn, middle arrd top port ions of

composite sanrples fron-r dai ly produrct ions.

Maturity test for fresh roots

Tlre r-natur i ty arrd quarrt i ty of  starch pfesent in cassava roots is affected by t l re t inre

of harvesting in ternrs of lerrgth arrd pericd or season of tl-re year. Selecting a

medir- lm size root and srrapping i t  i r -r to two const i tutes a subiect ive nrat i rr i ty test.  l f

the root snaps with nrediunr force, t l re root is gerreral ly regarded as nrature and

t lre f leslr  wi l l  appear f i rm, whrte, and relat ively dry. Surch roots are considered to
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have the maximum starch content. lf considerable force is required to snap the
root, it is considered to be woody and thus the root is said to have passed its
pr ime. The f lesh of immature roots is usual ly sl ight ly yel low, with a translucent
watery core and has low starch content.

pH

Weigh exact ly 109 of f lour sample into a 250m1 beaker.  Add 2Oml of dist i l led
water and mix wel l .  Further al iquots of water may be required in order to obtain
slurry. Wash the pH electrode with distil led water and place in sample. Allow a few
moments for reading to stabilize. Record pH value and wash the pH electrode
back into sample with dist i l led water (Bainbridge et al . ,  1996.

Titratable Acidity
For titratable acidity, transfer the sample for pH measurement into a 250m1 conical
flask. Wash out the beaker into flask with an excess of distil led water. Add 4-5
drops of phenolphthalein indicator.  Fi l l  25ml burette with 0. ' tM sodium hydroxide
(NaOH). Ti trate with the NaOH unt i l  the indicator iust turns pink. Record the t i ter
volume of NaOH added. Calculation of o/o titratable acidity (0/oTTA) as lactic acid
is obtained by nrul t ip ly ing rhe r i rer volume by 0.09. (Bainbridge et al . .  1996).

Moisture

Tlre method of Bainbridge et al .  (99O is proposecl for moisture determinat ion.
Place 2g of sarnple of f lour in pre-weighed moisture dishes wlth l id.  Dry the f lour
sample at 105oC for 4hrs with l ids sl ight ly open apart .  Replace l ids and place-dr ied
samples in desiccators for 30min. to cool.  Weigh dishes containing the dr ied
samples. The 0/o moisture is calculate bv the formula.

o/o moisture

where:

100 (w2 -  w l  )
w 2 - w 3

wt  :  d ish  we igh t
w2 = dish weight + sample weight before drying
w3 = dish weight + sample weight after drying

Particle Size
Weigh a 1OOg-cassava f lour sample into a pre-weiglred sieve of about 250 micron-
apertLlre sieve and sieve sample t lroroughly unti l  a constant weight of resiclue is
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obtained. The percentage of flour passing through the aperture is obtained from;
l00-weight of sample residue on sieve.
For a flour of good quality over 950/o of it should pass through the mesh screen.

Fiber (insoluble cellulose) and Foreign matter
Two to three grams Q g -  3 g) of f lour should be boi led with 1o0ml of 0.40/o
hydrochlor ic acid for one hour in a fume cupboard. Fi l ter the l iquid through a
weighed crucible fitted with filter paper or through a Jena glass filter. After washing
with hot water, dry the crucible at a temperature of 105oC - 110oC until a constant
weight is obtained. The percentage of f iber and impuri t ies are calculated as one
hundred t imes the gain in weight of crucible divided by the weight of the test
port ion.

A rough estimate of fiber is carried out by "crunch" 
of the flour. That is the sound

given when a sample, packed tightry in a small bag is pinched between fingers."Crunch" 
is strong in pure flours but above certain fiber content it is lost. This is

determined based on practical experience with time. (Grace. 197h.

Cleanliness

Add five milli l iters of distil led water to 1g of clried high quality cassava flour. Stire
the mixture and then add 5ml of 0.7M NaoH solut ion. Examine the uniform
gelatinized mixture for impurities. The degree of whiteness and clearness depends
on the quant i ty of pigment and dir t  present in the f lour.  (Grace, 197h.

Appearance

compare br ightness or whiteness of f lour with a "standard" 
which is of pr ime

grade and identified as first class quality. lf this is not available, compare whiteness
to that of barium sulphate and determine the relative whiteness visurallv.
Experience in this method is gained over time. (Grace. j97h.

Taste and Smell
High qual i ty cassava f lour should be bland in taste without indicat ion of acidi ty or
off-flavor. The smell should be typically that of freshly peeled cassava. (Grace.
1977).

Total soluble sugars (McCready et al. 1950, Dubois etc al. 1956)
weigh 50 or 100 mg of sample (ground to pass 60-80 mesh sieves) into the 50
ml centrifuge tube. wet sample with 1.0 ml 800/o ethanol (to prepare 800/o ethanol,
di lute 1680m1950/o ethanol to 2 l i ters).  Add 20ml dist i l led water.  Mix. Add 10 ml
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hot 800/o ethanol and mix thoroughly. Centrifuge at 4000-5000 rpm for 5

minutes. Careful ly decant supernatant into a 100m1 volumetr ic f lask. Add 10ml hot

800/o ethanol to the residue. Mix thoroughly and centrifuge for 5 minutes and

decant suDernatant into the same f lask. Reoeat the extract ion with hot ethanol.

Add dist i l led water to the combined extract uD to the 100m1 mark.

Determine sugar by the phenol-sulphuric acid method as fol lows: Pipette 1.0 ml

of sugar extract into a test tube. Di lute to 2.0 ml with dist i l led water.  Add 1.0 ml

50/o phenol.  Mix thoroughly.  Add rapidly 5.0 ml concentrated sulphuric acid

direct ly to the l iquid surface and not to the sides of the tube in order to obtain
good mixing. Al low tubes to stand for lOminutes. Shake or vortex to mix

thoroughly.  Therr place for 10-20 minutes in a water bath at 25-30 oC (opt ional) .

Absorbance: Read absorbance at 490 nm.

Blanks: Prepare blanks by subst i t r-r t ing dist i l led water for the sugar extract solut ion.

Standard Curve: Make a standard curve using 0-100prg glucose. Dissolve 10mg
glucose in  l00mld is t i l l ed  water .  Th is  conta ins  100prg  /ml .  P ipe t te  0 .20 ,0 .40 ,0 .60 ,

0.80, and 1.00m1 of standard glucose solut ion into test tube and proceed as with

sugar determinat ion (above).

Starch content (McCready et al .  1950, Dubois et al .  1956)

Use residue from sugar analysis.  Transfer residue fronr sugar analysis to a 100 ml

volunretr ic f lask with 18 ml of 700/o perchlor ic acid or 15.5 ml of 600/o perclr lor ic

acid. [(To prepare 520/o Perchloric acid - Add 27Oml of 720/o perchloric acid to
100m1 water,  store in glass-stoppered containers.)  Divide the acid into three

Dort iorrs to be able to r inse the tube wel l .  Rirrse the tube further with 9.0 nr l  water.

Let i t  stand for 1-2 hours. Di lute to extract to 100m1 with dist i l led water.  Fi l ter

rhrough sintered glass furrrrel  or glass wool or equivalent.  Pipette 0.2 rnl  of  extract
into a test tube and di lute to 2.0 ml wit l r  dist i l led. Deveiop colour as in t l re

deter ininat ior-r  of  sugar by the phenol-sulphr-rr ic acid method

Calculat ion: The ar-nount of sugar is determined by reference to the starrdard
cLuve, nrhi le taking the di lut ion factor and weight of sarnple into considerat ion.

Express sLrgars direct ly as amol l l r t  of  glucose.

To convert to starcl-r, rlr-rltiply values of glucose by 0.9
orb Sugar = Abs x ] /s lope

100 x weiglr t  of  sanrple
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Calculation of Sugar I Starch Contents

S u g a r = C g x V x  1 0 - 6 x  1 0 2
Weight of sample

Where:

C g = A b s o r b a n c e - a

M

a = Intercept

M = Slope of standard curve
A = Absorbance

V : Volr.tme of extract = Total volume
Volume of al iquot i .e.  (di lut ion factor)

o - u ,

Sugar=A /m xV  x  10 -6  x1O2
Weight of sample

= A x l / n r x 1 0 0 x 1 0 - 6 x 1 0 2

Weight of sanrple

A x i / m x 1 O - 2
Weight of sample

A x l/m o/o

100 x weight of sample

S t a r c h : A x  1 / m x 5 0 0 x  1 0 - 6 x  1 0 2  X 0 . 9
Weight of sample

:  A  x ' l l m  x 5  x 1 0 - 2  x  0 . 9
Weiglr t  of  sample

S t a r c h -  0 . 0 5 x A x 1 / m  x  0 . 9  o l o

Weight of sar lple

rd
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Krochmal ond Kilbride's method of storch determination
This method of determination of starch content of fresh roots may be used by
small-scale processors who neither have precision equipment nor highly skilled
technical personnel. Root samples should be taken from four different cassava
plants from the same farm. During the peak season, cassava roots hay be kept in
polyethylene bags and stored in a deep freezer. For analysis, slice frozen root
samples and blend a weighed quant i ty (e.9. 1009) with 500 ml of water for 5min.
Wash the pulp on a 180pm-sieve with additional 500 ml of water. Discard the
fibrous material retained on the sieve. Allow the extract to settle. remove the water
and pour the washed mater ial  into aluminium pans and dry at about B5oC for 6
-12 hours until a constant weight is attained. Weight the extract and calculate the
percentage of starch from the weight and moisture of initial sample (Grace, 1977).

Cyanogenic potential (CNP) analysis

a. Qualitotive test (Quignard's test)
Prepare sodium picrate papers by dipping strips into one- percent picric acid
solution and then dry. Dip them into 100/o sodium carbonate solution and
thereafter, dry them again. Preserve these strips of paper in a bottle with tight
stopper. Chop finely, a small amount of the roots to be tested and put the
chopped roots into test tube. Insert a piece of moist sodium picrate paper, taking
care that it does not come into contact with the root pulp. Add a few drops of
chloroform and stopper the tube tightly. The sodium picrate paper gradually turns
orange if the root material releases hydrogen ryanide. Compare the colour of the
picrate strip with that of a preset coiour scale of 1-9 (See Appendix 7). The test is
a delicate one, and the rapidity of the color change depends on the quantity of
free hydrogen ryanide present. (Grace, 197h.

b. Quontitativedeterminationblkalinetitrotionmethod)
Weigh 10 to 20 g of blended or crushed root material into a distil lation flask, add
about 200 ml of water and allow it to stand two to four hours, in order to set free
all the bound cyanogens, mean while keeping the flask connected with an
apparatus for distil lation which already has been fil led with the alkaline receiver
solut ion. Dist i l l  wi th steam and col lect 150-200 ml of the dist i l late in a solut ion of
0.5 g of sodium hydroxide in 20 ml of water. To 100m1 of distil late (it is preferable

to di lute to a volume of 250 ml and t i t rate an al iquot of 100 ml) add B ml of 5 0/o
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potassium iodide solution and t i trate with 0.02N si lver nitrate (1ml of 0.02N si lver
nitrate corresponds to 1.08 mg of hydrocyanic acid) using a micro burette. The end
point is indicated by a faint but permanent turbidity, which may be easily
recognized, especially against a black background. (Grace, 1977).

HCN (mg/kg) = 1000 x 1.08
W

where: W: weight (g) of cassava roots used

Microbiological Analysis

Preporation of sample/Seria I dilution
Weigh 10 grams of HQCF into a sterile stomacher bag and add 90 ml sterile
di luent containing 0.10/o peptone. 0.80/o NaCl, with pH ad justed to 7.2.
Homogenize the diluted sample in a stomacher for 30 seconds at normal speed.
From this 1 in 10 dilution, prepare a further decimal dilution by pipetting 1 ml of
the di luted sample into 9 ml of steri le di luent in a test tube as the 10-2 di lut ion.
Prepare further decimal dilutions by always pipetting 1 ml of the lowest dilution
samples into 9 ml of sterile diluent to obtain rc-3, rc-4, 10-5, etc, dilutions.

Aerobic plote count herobic mesophiles)
Pipette 1 ml of appropriate decimal dilution in duplicate into sterile petri dishes.
Pour 12 to 15 ml of autoclaved (sterile liquefied medium) Plate Count Agar at
about 45 oC into each plate, rotating to mix the contents of each plate thoroughly
during pouring. Leave the plates to solidify and incubate in an inverted position
(upside down) in an incubator at 30 oC for 2 to 5 days. Count al l  colonies on the
suitable highest di lut ion plates containing 25 to 300 colonies and express results
as colony forming units per gram (CFU/9).

Yeast and moulds count
Yeasts and moulds may be enumerated on any of the following media; Malt
Extract Agar containing 100 mg chloramphenicaol and 50 mg chlortetrarycline
per liter (MEA), Potato Dextrose Agar (PDA or Oxytetraryclin-Glucose-Yeast
Extract-Agar (OGYEA). The antibiotics should be added after the media has been
autoclaved.

Pipette 1 ml of appropriate decimal di lut ion in duplicate into steri le Petri  dishes.
Pour 12 to 15 ml sterile liquefied medium (MEA, PDA or OGYEA at about 45 oC
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into each plate, rotate to mix the contents of each plate thoroughly during pouring.
Leave the plates to solidify and incubate upright at 25 oC or 30 oC for 5 to 7 days.
Count al l  colonies on the sui table highest di lut ion plates containing 25 to 300
colonies and express results as colony forming units per gram (CFU/9).
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FORM l: MONITORING OF RESULTS

Visual Examination

r dirt in water

o Particulate matter in water

. Sand in water

. Colour of water

. Odour of water

. pH of water

. Conductivityof water

. Density of water

. Sand particles on washed roots

o Mud on washed roots

Type of cassava (sweet or bitter)

Qualitative level of CNP

r Ambient temperature

r lnternal temperature of solar dryer

o Internal temperature of mechanical dryer

. Loading density of sun dryer

APPENDIx lll: SAMPLES OF RECOMMENDED REPORT FORMS FOR
MANAGING AND KEEPING RECORDS FROM THE
HACCP/CIACCP IMPLEMENTATION PROCESS

D A T E : . . . . . .

BATCH NO

RECORDED

ccP EXAMINATION PARAMETERS
Fresh roots

BY:

o

a

a

o

a

a

a

Cassava maturity at harvest

Variety of cassava

Date of harvest

Time of harvest

Date of delivery

Time of delivery

Appearance: Degree of discoloration or vascular

streaking

pH of roots

Feel of moisture level in pressed cake

Dirt on dewatering equipment

Dirt on sacks

Washing

Dewatering a

a

o

Drying

5 9
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a

o

a

a

a

a

a

a

a

a

a

Loading density of solar dryer

Loading density of Mechanical dryer

Drying time for sun dryer

Drying time for solar dryer

Drying time for mechanical dryer

Moisture content of f inal product

Animal droppings on drying surfaces

Animal droppings on drying materials

Dust on drying surfaces

Dust on drying materials

Types and average number of pests observed in

dryrng area

Types and average number of birds observed in

drying area.

Types and average number of domestic animals

observed in drying area

Types anda verage number of repti les observed

in drying area.

Microbial load of environmenVair

Health status of processor

Packaging

and Storage

o Number of  packages improper ly  sealed ( ie

leaking)

. Number of insects or insect parts observed in

each packaged unit

. Number of packaged units with insects or insect

parts within.
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CRITICAL LIMIT EXCEEDED ACTION TAKEN

FORM 2: LIST OF CORRECTIVE ACTIONS
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VERIFICATION RESULTS
I

LABORATORY:

APPROVED BY:

REFERENCE MATERIAL ANALYSIS

FRESH CASSAVA . Moisture content

. Starch Content

. CNP of fresh cassava

Pathogens

Coliforms

Total Plate Count

Extraneous Matter

o Moisture content of

pressed cake

r CNP of pressed cake

Moisture content

lvlycotoxin (although,

unlikely in HQCF)

CNP of f inal products

Weight of selected

samples of packages in

store

Microbial loads.

PRESSED CAKE

DEWATERING EQUIPMENT

& SACKS

PACKAGED PRODUCTS

Total Plate count (cfu/g)

Yeast & Mould (cfu/g)

Coliforms (cfu/g)

E. colikfu/g)

Salmonella (cfu/g)

Shigella (cfu/g)
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FORM 4: TRAINING

EMPLOYEE:

Name .

Period of employment

TRAINING TOPIC COMMENTS

Understanding of HACCP and

hazards associated with HQCF

production.

HQCF Production, handling,

packaging and storage.

Hygienic conduct and basic

food hygiene.

Maintenance and sanitation of

buildings and structures

Cleaning procedures for

equipment and environment of

food processing plants.

DATE 8 SIGNATURE

OF PLANT OWNER
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FORM 5: MANAGEMENT REVIEW

Date of review:

Background material

Last management review report:

Last external audit report:

Monitoring reports:

Verification reports:

Corrective action reports:

Customer complaints:

Others:

Main conclusions

Corrective actions and improvements instituted and persons responsible:

Date and signature of plant owner

Corrective action effecteo:

Date and signature of plant owner:
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DATE OF 
/ neseoxsrBtlrTtEs

LATEST ]

FORM 6: TIST OF CURRENT DOCUMENTS

DATE OF

ISSUE DISTRIBUTION
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Action Plan

Control

Action 1

i-__-1]r1"' i
f contro--frrrrcier-t cewaterrng or grJred n.a;h 

- * 
1-r*"*,., **,u*

] nction : 
i 

wistmg, d-tnGin cibhrectio" or porvpropyr"* r-c t proou.rcn sr--pe'soi]  

, .  "  J  

I  

v v d > r  i l r  r g ,  u t  y r i l g  d n l

used for dewaterirrg

APPENDIXIV: SUPERV|SORS,RESPONStBtLtTtES

Handling Control Actions

Action needed to be 6ken

. l

)erecrton ot roots ot appropriate variety and CNp
lmn-lediate Processing

Control W;ter Treatment and supply
Actiorr 2 [nCequate ,emovif oisanA ancl ,,-'rt_,0 from ioot! aurrng

Handlirrg Morritorir.rg Actions

MonitorGg I Acfion ,tee?ea to Oe iaf<en
Action Plan I
" ; - .r v ro r t  t o t  t t 9  ( l t e ( t ; nq  a r rC  re to r  d i , t r J  o l  va l r e l y  a r r ,  I  n t J t t r r  r t y  o l

I r
] cleaning and dislnfection of clewJtering equrpnrent ] pfoductro;1 superuisor

[t-t"tl:."'!::F 
onV row-cr.rp variCI;s of cassav;ioi- t,;*a*; sup-ervrsorI Controt 

I 
serecrns on\, row cNp va, reri;s of cassa"; ioi 

- 
1 t;*a*; sup-e,v,so, 

- -

] Actron 4 I cnrpprng nrethod ]r- -|___ |
i  Control I  foaOing of dryers - f :  --r: .-=t^--]I  -  Jr urvcri  Production supervisor i
i  A.r;^^ c [ ?:;;- -

I 
'""-" 'v:+jr^ 

^r,-^"- 
Production supervisor_]

i Action s j-ettrng tenrperirure or cryers 
-fF.dr.t,o,.', 

superuisor i
] Fl*nmg ana clisrrrfearcn .f cltrtq su,raies a,rci cr,y"r;. 

-t 
p;odn6i--;slpe*isof l

i 
provrskrn br co-ve,scr""-, f"iG;;n ,.--.rivi,.,s 

-1 
p,.* ,;",W 

--" 
1

I systems I]  i s ys rems  ,  I

l -o-nrior 
I f.r'-'n "r pau",'.vGn-as, - 

f*".-,*,;p.*n", ]t  
"  f r u L r u L r i ( J t  t 5 L t p e t v t 5 o l -

Actiorr 6 i 
-seatr.'g 

or c-a'?Lroi- uo*-pac[iget feroo,,.r,on iupe^^"- ]
i Giins oriortb,vporvpropftne r;qi ] o;a"inn it pe,visoi ]

i i j .rmgarron? 
srterooms a.c processrng i iea. I rroauctron sup"*r, I

i_ .l--rt,"cxnn 
oi unr packages crirring itor-ge 

- 
f OnzrX sL,pe-iso, ]

cassava recerverJ.
- - -
Hanres t i ng  dd te  and  t i r r r e  o i , , r s r . r va  s r  r p , r l l t , c l
- :pn ot  f t 'eql t  ca5sava ro0is

piesenie o, arrseniJoi crricoroirrion Ci v.rscLitir
t t reaKrrg on cassava s l r l_ ip l ied.

i J r i l  f d t l . , ' t r , t t e  n t . l i l e t  s l l ] ( 1 .  l d e ( d l  n ) , r l l c r

\\ i dtef.

QA/QC Supervisor

Productron supervisor

J eeisoiinei-

Responsible
P r  ̂ , 1 ,  ' , - r ' ^ , .  . ,  , , , . - ,  ,  . i -I  r u r  I r (  t , i ' t  |  5 L l I l e t  v t s o T

I

QA/QC 5up.t - ;u ' tn,

Act ton 1

Min,toiing

n:uo1 2

I troct.r ir ;or i  s,rpervrso

t _ . i A ' L r ,  ( L r i  , e l  t S O l

,  anc-J odor of
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Monitoring

Action 3

Monitoring

Action 4

Sand part icles or mud on washed roots

Finger feel of moisture level in pressed cake

Dirt on dewatering equipnrenl

Dirt on sacks used for dewatering

Sweetness or otherwise of cassava varietv

Quali tat ive assessn'rent of CNP level

QA/QC Supervisor

QA/QC A4an.rqer

PLoCuctioL.r 14ar.iaer

repti les etc.,  tn dryrng area.

Morri torirrg \dholeness arrd integri ty of packages 
I 

aA/aC Supervisor

, Art ion 6 Preserrre or absence of weevi ls rn l tackagecl prodLrct i  
--  

QA/QC Supervisor

QA/QC Supervisor

Monitoring

Action 5

Ambient Temperature for sun,drying QA/QC Supervisor

t n terna l.- ni pe-ra t u-re o f so ta r a ryer aA/OC Supe*nt

I oryirrs tinie ioi iour aryrns 
__-f 

OA^am

[Oryr;r*afor mechanrc.t d'yrs 
-- - 

toryOc SLrp
I  

oving t 'nie for nrechantcal dryin[

Anrx; Dioppirrgs ancl Crrsr orr dryirrg sr-rrfaces

f-an, rna t A ropp rrgs a nC-Cnii on c VL n g matena ls QAlclC Supervisor

i  Presence or absence of pests, birds, domestic anrmals. QA/QC Superuisor

i  PTesence or absence of weevi ls in and around 
I OA/OC Supervisor

storeroom

Handlino Corrective Actions

l rarvest i r rq.  for  prodLict ion of  other fer  r . . rc .nted cas: ,ava I

i l ioc i r lc ts.

Coi'ecwe 
- 

ati;rrgna watei ror'w.rshiig

Art ior r .  Ci ra i r , , , t ' , ,q  sour(L o l  rv . l re l

Alert irrg prociuct ion staff to r-c. w.rsh peel"cl ,oots

Correctrve Instr rrct ions to r '€peat cle,vatering process ProdLrctrc,n M.: laqerr

Act iorr  3 Re c leanjnq of  c lewaterrr rg eqr- i iptnrent  ancl  sacks

Correaive Action needeo to be taken Persr;nnel Responsible

Action Plan

Coirectr ' , ie Relectiorr of r- inwanted variet! '  or over -aqed rrtots Production Manage,-
I

Actior I  Redirectiorr of root5 sulrplrerl  nrore than B hours. i f tei  Protluct ior.r [4anager

Giieiirve tnstructiori itcr reireii i ,rgl tr iqir tNp ll.saua o,,.J,,otiv

Act i r - rn 4 i r - r terc led lor  t l r rpLrrrr l j  to be. ] rated inste. tc j .
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i Corrective

Action 5

Re-drying of products Production Manager
(u rEUrcLL prouucts ror non_lood

apprtcahons.

Prevention of pests, birds and other animals.

for animal feed or other non-food application.

Production Maniger

QA/QC Manager

P..lr.r.tr" /t4*.r"t

Production ManagerAction 6
Instructions for damaged@

for non-food applications.

r r5u uLuurls ror re_sfttng and re_drying of defective

products in mechanical dryer.

Production Manager

vr |  |  rsLt tdt  i lLdIy ( lneo

defective products for immediate supply to non_food
end-users.

Plant Manager

APPENDIX V: P|CRATE SCORTNG COLOUR CHART
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