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and reflect the conditions in the target countries.
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The purpose oélaboratingprinciples of Good Manufacturing Practig@MP)and Good
Hygiene Practice€GHP)or cassavavet starchis to provide operators with the basic
rules of processingcassavan orderto guarantee compliance with food safety and
quality of the derived foodstuft; andtherefore guaranteeconsumershealth ¢ aswell
asto minimise weight and quality logs

The principlesof GMP and GHBomply with the Codex Alimentariuand especialy
with the Regulation of the European Parliament and Council (EC) No. 17312002
down the general principles andequirements of food lawand establisling the EFSA
(European Food Safety Authoritylf also compliewith the Viethamese Law 2010
QH12 and with theAfrican Standard ARS 53/2012 on general principles of food
hygiene.

Overview of related legislative guideli nes and standar ds:

1 Regulation of the European Parliament and Council (EC) No. 178/28fiAg
down the general principles and requirements of food law, establishing the
European Food Safety Authority and laying down procedures in matters of food
safety

1 Regqilation of the European Parliament and Council (EC) No. 852/2004he
hygiene of foodstuffsestablishing the rules for the implementation of the
HACCP system (Hazard Analysis and Critical Control Ruoidtshe guides to
good practices development amtissemination

1 Law on Food Safety No. 204DH12 of Vietnamon the general principles of
food hygiene, establishing a code of practit@smanufacturing and hygiene of
foodstuffs, and rules folabelling and traceability

1 Standard TCVN 5663008 of Vietnam establishing the rules for the
implementation of the HACCP system (Hazard Analysis and Critical Control
Points) and the guides to good practcgevelopment and dissemination

7 African Organisation for Standardisation ARS 846/2@#2the specification of
food-grade cassava starch
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According to ARS 846/2012asch is awhite, granular glucose polyme(i.e. a mixture

of amylose and amylopectin) with, or wiht, traces of proein, fats, fibres, and
minerals, obtained by wet extractigprocessng of mature cassavaanihot esculenta
Crantz.)oot, or cassava chips or cassava fldlassava wet starch stands for cassava
starch with an averageater content of35%by weight

According toARS 846/201Zo0d gradecassava wet starcshallbe:
a) Safe and suitable for human consumption

b) Fee of extraneous matter (i.e. organioatter other than cassava starchnd
water)

c) White in colour(or according to colour of the cassava cultivar)
d) Feefrom Wffdlour andodour
e) Tasteless

f) Fee ofany insects and foreign matters

Compositional requirementsf cassava starcéhallbe:
a) Sarch by mass mirb5 %
b) Cyanide content max. 10 mg/kg
c) Sulphated ash max0.6 % by mass on dry basis;
d) pH &7
e) Total acidity max. 1 % by mass
f) CQudefibre max 0.2 % by mass on dry basis
g) hloride, max. 0.64 %y mass
h) Viscosity, 3834 cSTM
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Physical requirement®f cassava starch (on dry bgsbkallbe:
a) Not less than 95% of mass of food grade cassava starch shall pass through a
sieve of 10@m n 51 (02140.12 mm) mesh screen

b) Food grade cassava starch shall be insoluble in cold water

c) Food grade cassava starch shall be insoluble in 96 % ethanol

Chemical rquirements or cassava starch (on dry bgssdall be:

a) Ablue-black colouration when tested with iodine

Microbiological properties adtarch (on dry basjshall be:

Total plate count, CFU/g 10*
Vibrio choleraCFU/g absent
Escherichia cqlCFU/gmaximum absent
Bacillus cereu$CFU/g maximum 10°
Salmonellaper 25 g, maximum absent
Yeast and mould, CFU/g, maximum 10°
Staphylococcus aureuy€FU/g, maximun 107
Coliformsper 100 g absent

Contaminants requirement®r starchshall be:
a) Cyanidecontent max. 10 mg/K¢dry matter)
b) TotalYe O2 i 2EAYya YIE® mn >3IckMyPmatdnNFe | G2EAY

c) Hazardousheavy metals content (lead, cadmium, mercury) must cgmpth
the limits 0.1 mg/kg (ppm) for lead, 0.2 mg/kg (ppm) for cadmium, 0.1 mg/kg
(ppm) for mercuryThe imitsfor lead and cadmium are set @wet basis the
limit for mercuryis set for the foodstuff as sold (EU 1881/2006)

d) Pesticides must complyith the maximum reside level (MRL) 09.01 mg/kg
(ppm) (dry matter) (EU 396/2005)
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The pocessfor the production of cassava wet starah Viethamis reported in
Figure 1.

Cassava fresh roots

Y

Water ——>| Peeling - Washing ———> Sand, peel
L
Rasping
v

Extraction
Water > > Bagasse

Extract starch milk from slurry
Y

Sedimentation

Waste water

Remove water and non-starch material Black starch

Y

Dewatering

Reduce moisture by using coal ash

Storing in anaerobic condition

Figure 1: Flow chart for cassava wet starch production in Vietham

Grating(also known asasping or grinding) and filtration are the major steps affecting
the yield of cassava wet starcBrating with a grateand filtration through a cloth (by
hand or machineshould guaranteehe recovery of wet cassava starch, wigb%
water content by weight of 40c60 kg for 100 kg of fresh cassavA. highly
industrialised starch recovery process, at large enterprise level, guarantees a vyield of
75¢95%.
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Implementation of these practices is to ensure safety and fqoality by avoiding the
presence of contaminast According to the&Codex Alimentariys

1 A contaminant is. any substance not intentionally added to food, which is
present in such food as a result of the production, manufacture, processing,
preparation, treatment, packing, transport or holding of such food as a
result of environmental contamination.

5.1 Saff Hygiene

Operatorswho are directly or indirectly in contact with food must maintain an
adequate level of cleanliness and behave and operatanimppropriate manner to
avoidcontaminating thefood.

People are a potential source diseaseproducing mcroorganisns which live in parts
of the body such as hair, nails, nose, mouth, throat, beweld sores. Therefore, it is
necessary to recommend the following provisions:

1 An annual medicatxaminationfor every operator concerad with handling or
manufacturing of foodstuffs

1 The monitoring of staff for lesi@caused byStaphylococcughough clinical
examination of arms, hands, face, throat and other exposed skin, to be carried
out by a medical practitionewith appropriate food handtig experience

1 The monitoring of staff for potentigbalmonellaand Staphylococcusarriers by
way of bacteriological analysis

1 Maedical treatment for those diagnosed positive wiimicroorganism

Staff who are injured or sick must not handle food and shoulidergo medical
treatment. Cover cuts and wounds with waterproof dressings. Conditions which must
be reported to management should include diarrhoea, vomiting, fever, skin lesion,
jaundice and discharge from ear, eye or nose.

Staffmustwashtheir handswith soapin the following instances

) At the start of food handling activities

(i) Immediately after using théoilet

(i)  After handling raw material or any material which could lead to the
contamination of the products
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In agrefood industriesclothing can be amajor vector in food contamination. Work
clothing must respect some specific principles:

1 it must be kept in a separate compartment from personal clothamg the
compartment must be&ept clean

9 it mustinclude a cap which cowsll the hair

1 it mustinclude shoes which are only worn in the factory

Wearing of personal effects such as jewellery, watches, hairpins, bracelets, bands etc.
should be discouragedVisitors must wear protective clothing and adhere to all
personal hygiene requirementsStaff must not smoke, spit, chew gumsneez or

couch over unprotected foodDomestic animalsare not allowed in the factory. Table

1 and Figure Bummarisethe practices which arand are notallowed

Table 1: Saff hygiene practices : what is and what is not allowed

Practice Allowed Not allowed

2@

Personal Objectt

Shoes

Injuries/lliness

Clothing
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Practice Allowed Not allowed

Eating and
Drinking

/ &
Canteen Inthe workplace

The habit of spitting
should neverbe allowed, \
Behaviour both for hygiene concers

and for a good personal
image DO NOT SPIT

In the workplace

W/

Smoking Designated
smoking area

Animabk
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PERSONAL HYGIENE RULES

1. Bath or shower frequently, where possible every day.
2. Avoid undesirable habils:-

« Spitting

« Smoking

» Nail biling

- Picking nose

« Licking lingers

+ Coughing and sneezing over food

« Not washing hands after visiting the toilet

. You must wash your hands:-

« Before starting work

- Belore and after touching raw food
- Belore touching cooked food

« After visiting the toilet

= After touching refuse

« After smoking or eating

. Have all cuts and sores covered with waterproof blue
dressing.
. Do not wear jewellery other than plain wedding band.

. Do not wear false eye lashes, tinger nails or nail
varnish.

. Keep finger nails clean and short.

. You musl wear clean protective clothing that is
correctly fastened and right for the job you are doing.

9. You must report all sickness to your Supervisor.

. Keep to the above rules, your job or life could depend
upon it.

Figure 2: Example of personal hygiene rules panel to be placed in the
working area, in an easily visible position

5.1.1 Staff hygiene facilities and toilets

Hygiene facilities shall be available $taff to ensure that the degree of personal
hygiene required is maintainedh@& facilities shall be located close to the points where
hygiene requirements apply and shall be clearly designated.

5.2 Designated eating areas

The gaff canteen and designated areas for food storage and consumption shall be
situated so that the potentialfor cross contamination othe production area is
minimised.
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5.3 Processing plant hygiene: maintenance, cleaning and sanitation

Cleaning andsanitaton programmes should be established to ensure that food
processing equipment antthe work environment arekeptin hygienic conditions. The
programmes should be monitored for contied suitability and effectiveness. The
following conditions should be guaraed:

a) Theprocessingplant and equipment should be kept in appropriatenditions
andstate of repair
b) Facilities and equipment shall be maintained in a condititat facilitates wet
or dry cleaning and/or sanitation
c) Cleaning and sanitation agents shouldfbed grade clearly identified, stored
separately and used accordingttee Y I y dzF I O dzZNBNa Ay ad NHzOd A 3

Cleaning aids required during the preparation of HQCF include the followstij:
brooms soft brooms, sofbrushes, hard stiff brushesjopsand mop buckets, vacuum
cleaners with accessories, net sponges, mechanical scrubfegueegees, sweeping
brushes, long handled brushewater hoses and dusters. Cleaning chemicals may
include detergents in the form of aps, disinfectants, quaternary ammonium
compound etc.

Page |9 GratitudeFP7 WPg Food Safety, Quality and Compliance




Cassava wet starch (food grade)
GHP, GMP, HACCP

GMP are a combination of manufacturing and quality control procedures aimed at
ensuring that products are consistently manufactugegtordingto their specifications.
Thesepracticesare implementedto ensure the standardisation of the final product
through specific stepghe order of which must be respected. GM are specific for
each product

6.1 Fresh cassava production point ( supplier quality assurance)

Cassava suppliers must ensure the quality and safety of the product. In particular:

1 Cassava farms must be appropriately located within environments free from
hazards

1 Plant pest and disease control measures must be undertakeh wltemical,
biological or physical agents under the supervision of agricultural expertsawith
thorough understanding of the hazards involyeédcluding the possibility of toxic
residues being retained by the crop

1 Farmers are to receive training on goadricultural practices, for example in the
application of fertilgers, pesticides anthe storage ohazardous chemicals

1 Weeds must be controlled and destroyed farm fields and soil must be well
conditioned to allow maximuraropyield

1 Plant diseases musiso be controlled and managed effectively.

1 Where possible, records on chemical and fesiliapplication regimes as well as
farm records should be kept for reference

6.2 Design and facilities

Processing plantshouldnot be sited close tareaswith high industrial pollution. The
land must slope gently and hava proper drainage systemFacilities mustbe
constructed to keep out pests and permit adequate arrangement, maintenance,
cleaning and functioning of equipment. The internal designs must bd fdeayood
hygiene practices and protect against cross contamination during operation. Structures
must be built with durable materials which are easy to maintain, clean and disinfect.
The aesign should mininse the formation ofdust from flour duringoroduction. Walls

and floors should be smooth, impervious and easy to sweep and wash. Ceilings and
roofing should be wellinished to minimse the build-up of dirt, condensation and the
shedding of particles. Windows should have ingactof net screens tht are easy to
clean and allow proper ventilation to miniseai dust.
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Food contact surfaces must be easy to clean, disinfect and maintain and should be
non-toxic to theproducts. Iron reacts with cyanigdeo equipment of this metal should

be used with cautin. All equipment used for peeling, washing, grating:wdgering,
drying and millingshould be of adesignwhich will comply with productquality
specificatios. There should be monitoring devices available to chiéwk product
during manufacture Facilites should be available for handling, cleaning, waste
disposal and ensuringtaff hygiene.Staff should have protective clothing, nose and
mouth guards as well as hairnets. There should be adequate natural ventilation, good
lighting, and storage facilitiesvhich are ideally separateand prevent accesby and
harbourage of pests.

Figure3 showsan example oh good layoutfor food processing.

Raw material Washin If \
store ——r area g = - Processing
drea
—
Direction food \
moves through \
SN [ m— |
processing room. Packaging
— <« /
Officeftesting area . ./_"

Product store

Figure 3: An example of a good layout for food processing

6.3 Walls, floors, Windows and Roofs

Brooms and brushes must be used to scrub and cteéarnwalls and flooy and dirt

hosed away down drains. Higitessure 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 donfrequently for wet processing areas of cassasachas the
peeling, gratingand dewatering or pressing areas. Smooth floors may be dried using
rubber squeegees. Rubber strips of squeegees must be pressed in close contact with
the floor by applyingpressure on the handle angushing themalong floor. Wallsand

floors must be scrubbed with detergent solutionnsed and dried Warehouse and
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storage room flooranust be cleaned with a vacuum clearterremove dust orspilt
dried materials. Appropriate vacuum cleaning attachments must be tsecbllect
dust and to clean roof girdersRoof girders must be cleaned befotiee floors are
cleaned The ader of cleaning must be planned so that dirt is washed down onto a
surface to be cleaned and nonto one that has already been cleaned. Cleaning must
start from the ceiling down to the floor. Scrubbing and mopping of floors, cleaning of
window and window screens must be done using clean water or vacuum cleaning.

6.4 Cleaning and maintenance

Equipment should be well maintained to facilitate sanitation proceduiefijnction as
intended and prevent contamination. Metal deposits frdhre attrition mill resulting

from poor adjustment of the mill platesand jewellery and contaminants such as
grease and lubricating ojlsnust be avoided in the final products of cassavayam.
Physical and chemical cleaning as well as disinfection should be carried out regularly.
Any foles, drains and other access routaispests should be sealed. Waste from the
plant must be disposed of promptly to avoid attragi pests. Responsibletaff
membersshould be put in charge of sanitation to monitor and chéukeffectiveness

of cleaning and maintenance keep records of cleaning regimes and conduct regular
auditing ofthe premises for sanitation and hygiene.

6.5 Pest Control

Rodents

A staff member must be responsible for monitorinthe plant for rodent infestation

and for their elimination. Their assignment should include baiting aruaking
recommendations on repairs that are necessary to keep out rodents. Access to
processing and stage facilities by rodents must be completely avoided. Cracks must
be sealed and holes filled once observed. Containers for storing food must be rodent
proof. Traps with bait must be placed along rodent pathways. Anticoagulant
rodenticides may be used tallkrodents.

Insects(Drosophilla), cockroaches, houseflies etc.

Regular spraying ahe work environment with insecticides and the use of screen
netting must be ensured to eliminate insects, cockroaches, houseflies etc. Insecticides
must not be used omhe production floor during production and must not be sprayed
directly over food contact surfaces equipmentthat comesin direct contact with

food. Dark cabinets and drawers must be regularly checked for eggs of cockroaches
and thoroughly cleaned and sgyed with insecticides.
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Birds, reptiles and domestic animals

These must be continuously monitored and controlled by appropriate means to avoid
product contaminationespecially during drying of pulverized cassava @messke in
the open.

6.6 Control of operations

All medium to largescale processingenterprises should implement a HACCP
programme to guarantee the safety of their products. Monitoring procedures must
check against chemical, microbiological and physical contamination of pmoduct
Packaging of food products should permit adequate protection from damage,
contamination and allow adequate labelling and must not react chemically tiveh
product. Packaggmust be impermeable to water and oxygen.

Records of processing, production aghidtribution, if kept, will enhance the credibility
of the food safety systemsStaff must havethe requisite skills and training in food
hygiene principles and practicebe able to predict potential risksand take
appropriate preventive and correctiveceons. Products revealed to be hazardous to
health should be recalled from markets and not sold for human consumption.

6.7 Transportation

Duringthe transportation of food productsavoidthe contamination of products and
packaging materials. Clean andsidfect vehicles where necessary. Maintain ideal
temperatures, humidity and avoid dust and water from coming into contact with
products.

6.8 Product Information and Consumer Awareness

Practicethe Firstin Firstout (FIFO) principle of stocking. Mark prmd containers for

lot identification and traceability. Products for the consumer market must bear
adequate information for handling, storage, preparation dod safe and correctise

of the product.
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The target group for training are employeeswho produce cassava wet starclat
household or SME leveland for domestic and commercial useThe following
instructionsare based on the GHP and GMP reporteth@previous pages.

7.1 Training Needs

The trainee must have a checklist which containsfitewing:

MATERIALS

1.
2. Basins fowashingroots

3.

4. Clean stailess steel knives for peeling or clean stainlesssteel mechanical

o o

Raw materials: cassava roots
Clean wateffor washingroots and forextractingstarch

peeler

Clean cloth or used sacks for washing
Clean clotHcotton or spongejor dewatering
Packaging materials fdine finished product

EQUIPMENRREAS

1.
2. Cassava grater
3.

4. Storing room

Cassava peeler (in case of mechanical peeling)

Well or tanksfor sedimentation

CLEANING and PROTECTIVE TOOLS

1.

S

Detergent
Disinfectant
Gloves
Overall

Mask for nose
Head gear
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7.2 Stages of cassava wet starch production

x Cassavafresh roots

Use fresh cassava roots harvested;1® months afterplanting. The fresh roots must
be healthy without rot, and welthandled fromthe farm. Select healthy roots from the
lot and dscard poorquality roots. Farmers, processors and marketers must be
educated to stick to a particularariety of cassava; they should be familiar with each
variety and the use of mixed varieties in processmgst be discouraged.

The cassava varieties that are most rich in starch generate the smallest amount of
residue and require the smallest amount of water for extraction

Cassava rogtmust be stored in clean conditignnot directly on the floor. Usa clean
cloth to protect the roos from dirt, rodents, pes, contamination with heavy metal
from fuels,and microbiological contamination.

In the processing of cassava starch it is vital to complete the whole process thiéh
shortest time possible, since as soon as the roots have been dug up, as well as during
each of the subsequent stages of manufacture, enzymatic processes are apt to develop
with a deteriorating effect on the quality of thend product. This calls fa welt
organsed supply of roots within relatively short distances of the processing plant and,
furthermore, fororganisedprocessingtages that wilininimise manufacturingdelays.

Thus, while simple in principle, the manufacture of good cassava steqclires great
care.The roots are normally received from the field as soon as possible after harvest
and cannot be stored for more than two daysince the presence of woody matter or
stones may seriously interfere with tlggatingprocess by stoppage oylbreaking the
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blades, the woody ends of the roots are chopped off with sharp knives before the
subsequent processing operations.

x Washing
Wash sorted cassava root in water to remove sand, dust and impurltles good
quality water.

x Peeling and soaking in water

Peel with clean stainless steel knives and remove woody Epsure that the rind is
completely removed and avoid excessive waste of rodfechanical peelers are
availablefor medium to largescale processingJse potable water to soak peeled
cassava roots.

a) Peeling must be performed on an elevated platform, away from the grpund
even in the presence & protective cloth to avoid contaminton with dirt and
chemicals
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NO

b) Do not contaminate peeled cassava roots with feet, personal objects and
clothing Cassava peeling must be done inside faetory, as with other
operations, and not outside on the ground

YES

c) Correct way to peel cassava

d) Wrongway to peel cassava, this wilsult inlosses of useful cassava
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HARD RUBBER
PEELING BLADE

e) Cassava peeling tool (for househg)d
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Different options for peeling are possible:
Option 1¢ Peridermremoval

Periderm and stalks of cassava are removed with stainless steel knives; peeled cassava
Is immersed immediately in water to prevent oxidation a brownishyellow colour
appearingon the surface of the roots.

a) Periderm removal b) deperiderm cassava washing

Option 2¢ Periderm and cortexemoval

One alternative method for peeling the roots is to remove both kinds of outer layer of
the roots (periderm and cortex)lVhenthe periderm and cortexare totally removed,

the roots beome white. Peeled roots (deortexed roots) must also be immersed
immediately into water after peeling.

a) Periderm and artex removal  b) deperiderm and decortex cassava washing

Option 3¢ Periderm and cortexemoval by chemicals

Another alternative method of peeling the roots is to remadfe periderm and cortex
usingchemicas. After the root was soaked in,5Q 0.2% for 3 burs, the peel (cortex
and periderm) were easier teamovefrom the flesh.
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a) Root after chemical treatment. Pe@leriderm and cortexis easily removed

x Washing peeled cassava

Wash peeled cassava roots with clean water to remove any dirt, including sand, soil,
leaves or other impurities. Wasimmediately after peeling to avoid any change in
colour. Repea®¢3 times until the rootsare completely clean.

YES

a) Washed cassava roots should be clean and spotless
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b) Do not process cassava roots that are rotten or damaged

x Grating:

Grate roots properly ira clean stainless steel grater to obtaimiformly smooth mash
without lumps. In case of neaniform mash, grate again until smooth mash is
obtained. The smoothness of the mash determines the quality, yield and market value
of the finishedproduct.

NOTEThesmallerthe particles the higher the yieldin starch

YES

YES

b) The gater must have a stainless steel grating drum
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Cassava wet starch (food grade)
GHP, GMP, HACCP

e) A traditional grater made fronperforated metal sheet must not be used
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Cassava wet starch (food grade)
GHP, GMP, HACCP

YES

f) Load the grater with washed roots while the engine is running

NO

g) Do not useyourhandsto push cassava roots against the grater

h) Clean woven polyethylene sacks must be used to collassava mash after
grating. Wash the sacks after use and store in a clean dry place; wash the sacks
again before use.
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