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Foreword
Development of the East African Standards has been necessitated by the need for harmonizing requirements governing quality of products and services in East Africa. It is envisaged that through harmonized standardization, trade barriers which are encountered when goods and services are exchanged within the Community will be removed. 

In order to achieve this objective, the Partner States in the Community through their National Bureaux of Standards, have established an East African Standards Committee. 

The Committee is composed of representatives of the National Standards Bodies in Partner States, together with the representatives from the private sectors and consumer organizations. Draft East African Standards are circulated to stakeholders through the National Standards Bodies in the Partner States. The comments received are discussed and incorporated before finalization of standards, in accordance with the procedures of the Community. 

East African Standards are subject to review, to keep pace with technological advances. Users of the East African Standards are therefore expected to ensure that they always have the latest versions of the standards they are implementing. 
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Introduction

Starch is one of the most abundant substances in nature, and is a renewable and almost unlimited resource. Starch is produced from grain or root crops. It is mainly used as food, but is also readily converted chemically, physically, and biologically into many useful products. To date, starch is used to produce such diverse products as food, paper, textiles, adhesives, beverages, confectionery, pharmaceuticals, and building materials. 

Cassava starch has many remarkable characteristics, including high paste viscosity, high paste clarity, and high freeze-thaw stability, which are advantageous to many industries

Cassava starch is produced primarily by the wet milling of fresh cassava roots but it can also be produced from dry cassava chips. or paste. 

The process of starch extraction from cassava is relatively simple because there are only small amounts of secondary substances, such as protein, in the roots. When cassava roots are harvested or selected for starch extraction, age and root quality are critical factors. Cassava roots need to be processed almost immediately after harvest, as the roots are highly perishable and enzymatic processes accelerate deterioration within one to two days. A first-rate quality starch can be obtained from cassava using only water.

The food industry constitutes one of the largest consumers of starch and starch products. In addition, large quantities of starch are sold in the form of products sold in small packages for household use. The production of cassava starch has increased considerably in recent years.
Food grade cassava starch — Specification
1
Scope

This draft East African Standard specifies the requirements and prescribes the methods of sampling and test for food grade cassava starch. 

2
Normative references

The following referenced documents are indispensable for the application of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.

EAS 38, General standard for the labelling of pre-packaged foods

EAS 39, Code of practice for hygiene in the food and drink manufacturing industry

Codex Stan 195, General standard for food additives

EAS 217-2, Methods for the microbiological examination of foods — Part 2: General guidance for the enumeration of micro-organisms — Colony count technique at 30 °C 

EAS 217-2, Methods for the microbiological examination of foods — Part 8: Enumeration of yeast and moulds in foods

DEAS Fresh sweet cassava  ─ Specification

DEAS Dried cassava chips ─ Specification

ISO 1666, Starch ─ Determination of moisture content ─ Oven-drying method

ISO 5809, Starches and derived products ─ Determination of sulphated ash

ISO 5810, Starches and derived products ─ Determination of chloride content ─ Potentiometric method

ISO 7251, Microbiology of food and animal feeding stuffs — Horizontal method for the detection and enumeration of presumptive Escherichia coli — Most probable number technique

ISO 10520, Native starch ─ Determination of starch content ─ Ewers polarimetric method

ISO 11212-1, Starch and derived products ─ Heavy metals content ─ Part 1: Determination of arsenic content by atomic absorption spectrometry

ISO 11212-2, Starch and derived products ─ Heavy metals content ─ Part 2: Determination of mercury content by atomic absorption spectrometry

ISO 11212-3, Starch and derived products ─ Heavy metals content ─ Part 3: Determination of lead content by atomic absorption spectrometry with electrothermal atomization

ISO 11212-4, Starch and derived products ─ Heavy metals content ─ Part 4: Determination of cadmium content by atomic absorption spectrometry with electrothermal atomization
3
Description

food grade cassava starch

white granular glucose polymer obtained by wet extraction process from mature cassava (Manihot esculenta Crantz) storage root or cassava chips or cassava flour . which is suitable for use in food manufacture
4
Terms and definitions 

For the purpose of this standard, the following term and definition shall apply.

foreign matter

inorganic matter such as sand, glass, metal, stones, clay and mud and organic matter such as chaff, straw, weed seeds and insects or insects fragments, rodent hairs

5
Essential quality and compositional requirements factors 

5.1
Sensory characteristics

Food grade cassava starch shall be

a) white in colour, 

b) tasteless, and 

c) odourless. 

d) Food grade cassava starch shall be free from foreign matter

5.2
Physical properties

Not less than 95 % of mass of food grade cassava starch shall pass through a sieve of 140 μm mesh screen. 

a) The food grade cassava starch shall be  not soluable  insoluble in cold water and 

b) Food grade cassava starch shall be not soluable  insoluble in 96 % ethanol. 

Food grade cassava starch shall be free from foreign matter. 

5.3
Chemical properties
Food grade cassava starch shall give a blue-black colouration when tested with iodine. 

5.4
Analytical Compositional quality requirements characteristics 

Food grade cassava starch shall conform to the compositional quality requirements analytical characteristics shown in Table 1. 

Table 1 — Compositional Quality requirements Analytical characteristics of cassava starch 

	Analytical characteristic
	Requirement
	Method of test

	Total acidity, %, by mass, max.
	1.0
	Annex B

	pH  
	5 - 7
	-

	Cyanide content, mg/kg, max.
	10.0
	DEAS

	Starch content,  %, by mass,  min.
	95.0
	ISO 10520

	Moisture, % by mass, max
	12.0
	ISO 1666

	Fibre, % by mass on dry weight basis , max.
	0.2
	Annex D

	Sulphated ash, % by mass, max.
	0.6
	ISO 5809

	Chloride, %, by mass, max.
	0.64
	ISO 5810


6
Food additives 

Food-grade cassava starch may contain a maximum of 0.2 % ascorbic acid as colour improver and other additives in accordance with Codex Stan 195 ; General standard for food additives.

7
Contaminants 
7.1
Heavy metals

Food grade cassava starch shall not contain heavy metals in amounts, which may represent a hazard to human health and shall conform to the limits in Table 2.

Maximum residue limits for pesticides shall be in conformity with those set by the Codex Alimentarius Commission.  

Table 2 — Maximum limits for heavy metal contaminants in food grade cassava starch

	Contaminants
	Maximum limit of dry matter,

mg/kg
	Method of test

	Lead
	0.1
	ISO 11212 -3

	Cadmium 
	0.1
	ISO 11212 -4

	Arsenic
	0.1
	ISO 11212 -1

	Mercury
	0.01
	ISO 11212 -2

	Copper 
	20.0
	


7.3
Mycotoxins 

Food grade cassava starch shall conform to those maximum mycotoxin limits established by the Codex Alimentarius Commission for this commodity.

7.1
Pesticide residues 

Food grade cassava starch shall conform to maximum residue limits for pesticide residues established by the Codex Alimentarius Commission for this commodity.

7.2
Other contaminants 

Food Grade cassava starch roots shall comply with the maximum levels of the Codex General Standard for Contaminants and Toxins in Food and Feed (CODEX STAN 193 – Rev 1 1997).
8
Hygiene 

Food grade cassava starch shall be prepared and handled in a hygienic manner in accordance with EAS 39   and shall conform to microbiological limits specified in Table 3
Food grade cassava starch shall be produced and handled in accordance withEAS 39;  Code of practice for hygiene in the food and drink manufacturing industry.
Food grade cassava starch shall be free from pathogenic organisms and toxins originating from them in amounts which may present a hazard to health. Food grade cassava starch shall also conform to the microbiological limits in Table 2.

Table 3 — Microbiological limits for food grade cassava starch

	Micro-organisms
	Maximum limit
	Method of Test

	Total aerobic count, CFU/g, max.
	104 103
	EAS ISO

	Escherichia coli, in 1 g
	Not detected
shall be absent 
	ISO 7251

ISO 4833;

	Salmonella 
	Shall be absent 
	ISO 6579

	Yeast and mould, CFU/g, max.
	500103
	ISO 21527 -2


9
Packaging

Food grade starch    shall be packaged in food grade materials, which is hermetically sealed to  safeguard the hygienic, nutritional, and organoleptic qualities of the product.
Food grade cassava starch shall be packaged in hermetically sealed food grade packaging materials.

The packaging material shall be such as to protect the product against microbiological and other form of contamination; it shall protect the product as far as possible against any infiltration of moisture, insect infestation and leakage. The packaging material shall not impart any odour, taste, colour or any other extraneous matter to the product.
10
Weights and Measures

Food grade cassava starch   shall be packaged in accordance with Weights and Measures legislation of the Partner  States”
11
Labelling 

In addition to the requirements of EAS 38; the following labeling requirements shall apply and shall be legibly and indelibly marked 

General standard for the labelling of pre-packaged foods, the package shall be marked with the following:

a) the common name of the food to be declared on the label shall be 'Food grade cassava starch';

b) the net contents shall be declared by weight in metric (`Systeme International') units;

c) the name and  location  physical and address of the manufacturer / distributor;

d) the country of origin shall be declared;

e) each container shall be permanently lot identification;

f) date of minimum durability shall be declared (`sell by' date) manufacture and expiry date 

g) the statement `Human Food' shall appear on the package.

h) storage conditions as ‘store in a cool dry place away from contaminants’
i) instructions on disposal of used package.

12
Method of sampling and analysis 

Sampling shall be done in accordance with ISO 13690; Cereals, pulses and milled cereal products — Sampling of static batches.

13
Criteria for conformity 

A lot shall be declared as conforming to this standard if each sample inspected or analysed for quality requirement conforms to the provision of this standard.

Annex A
(normative)

Determination of moisture content 

A.1
Apparatus 

A.1.1
Analytical balance 

A.1.2
Metal dish, non-corrodible under the test conditions, or failing this, a glass dish with a sufficiently tight-fitting lid, and having an effective surface area enabling the test portion to be distributed so as to give a mass per unit area of not more than 0.3 g/cm3
A.1.3
Constant temperature oven, electrically heated, controlled in such a way that, during normal working, the temperature of the air and of shelves carrying the test portions is within the range 100 °C - 105 °C for 4 h in the neighbourhood of the test portions

A.1.4
Desiccator, containing an effective desiccant

A.2
Procedure 

A.2.1
Test portion 

Weigh 5 g of the test sample in the dish, previously dried and tarred, together with its lid, to the nearest 1 mg. 

A.2.2
Drying 

Place the oven dish, containing the test portion together with the lid, in the oven and leave for 2 h from the moment when the oven temperature is gaining between 100 °C and 105 °C. 

Rapidly take the dish out of the oven, cover it and place it in the desiccator (A.1.4) when several tests are being carried out simultaneously, never place dishes on top of one another in the desiccator. 

When the dish has cooled to laboratory temperature (generally between 30 min and 45 min. after it has been placed in the desiccator), weigh it to the nearest 1 mg. 

NOTE
Moist products should never be placed in an oven containing test portion at the end of drying, as this could lead to partial re-hydration of the latter. 

A.2.3
Number of determinations 

Carry out two determinations on test portions taken from different test samples but from same laboratory sample. 

A.3
Expression of results 

A.3.1
Calculation

The moisture content expressed as a percentage by mass of the product as received, is given by the following formula: 
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where 

m0 
is the mass, in grams, of the test portion before drying; 

m1
is the mass, in grams, of the test portion after drying. 

A.3.2
Reproducibility 

The difference between the values obtained from the two determinations carried out simultaneously or in rapid succession by the same analyst shall not exceed 0.15 g of moisture per 100 g of sample. If it does so the determinations shall be repeated. 

Annex B
(normative)

 Determination of total acidity (Water extract method) 

Shake 18 g of the sample with 200 mL of CO2  free water in a conical flask and place in a water bath at about 40 °C for 1 h (with the flask loosely stoppered). Filter and titrate 100 mL of the clear filtrate with 0.05 M NaOH solution with phenolpthalein indicator. The acidity of the water extracts increases during storage.

1 mL of 0.1 M NaOH = 0.009 g CH3CHOHCOOH (Lactic acid) 

Annex C
(normative)

Determination of starch content (by difference) 

On determination of the following: protein, ash and fibre, the starch content is obtained by subtracting the total percentage of the above-mentioned parameters from 100 % of the sample. 

% Starch = [100 - (% Protein + % Ash +% Fibre)] 

Annex D
(normative)

Determination of fibre (Ruwe Celeste Method) 

D.1
Principle 

The sample is boiled first with dilute H2SO4 and then diluted with NaOH afterwards. The residue is washed dried and incinerated in the muffle furnace. 

D.2
Apparatus 

D.2.1
Muffle furnace 

D.2.2
Gooch crucible with sintered bottom or ashless filter paper

D.3
Reagent 

D.3.1
Hydrochloric acid, 0.3 M

D.3.2
Sulphuric acid, 0.15 M

D.3.3
Sodium hydroxide,1.5 M 

D.3.4
Acetone 

D.4
Procedure 

Weigh 1 g of sample into a conical flask and add 50 mL of 0.15 M H2SO4. Boil for 30 min in 0.15 M H2SO4 under reflux. Then add 25 mL 1.5 M NaOH and boil for 30 min filter through Gooch crucible under pressure. Wash five times with hot water then one time with 50 mL of .0.15 M HCl. Five times with water, then finally with 50 mL acetone 

Dry the crucible for 1 h at 140 °C. Cool in the desiccator and weigh. Incinerate for 1h at 700 °C and weigh after cooling in the desiccator. The difference between the two weighing in grams multiplied by 100 is the percent crude fibre. 

Annex E
(normative)

Determination of sulphated ash 

E.1
General

By ash is meant the residue obtained after incineration at 500 °C ± 10 °C under the conditions described. 

E.2
Apparatus 

E.2.1
Ash dish, preferably of platinum or any other material which is unaffected under the experimental conditions of at least 20 mL capacity, flat-bottomed and with at least 15 cm2 of surfaces (for instance, diameter 50 mm to 55 mm and height 15 mm to 20 mm). 

Clean the ashing dish, whether new or previously used, for instance with boiling dilute hydrochloric acid, then rinse with plenty of tap water and subsequently with distilled water. 

Immediately before use, heat the dish in the furnace. Cool to room temperature in a cooling device and weigh to the nearest 0.001 g. 

E.2.2
Electric heater or gas burner 
E.2.3
Electric furnace, with adequate air circulation, provided with temperature control and a refractory coating, which is not liable or lose particles at ashing temperature. 

E.2.4
Cooling device, preventing moisture up-take for example, a desiccator with an internal diameter of about 180 mm, provided with a perforated metal or porcelain plate and provided with an effective desiccant (for example, silica gel with a moisture indicator) (coloured blue when dry or phosphorus pentoxide). 

E.2.5
Glass rods, with one end flattened 

E.2.6
Analytical balance 
E.2.7
Heater, resistance smooth plate (for example asbestos) 

E.3
Procedure 

E.3.1
Requirement 

Not more than 0.6 % when determined as follows: heat a platinum dish to redness for 10 min; allow to cool in a desiccator and weigh. 

E.3.2
Ashing 

Place 1 g of the starch being examined in the dish, moisten with concentrated sulphuric acid ignite gently, again moisten with concentrated sulphuric acid ignite at about 800 °C. Cool, weigh again ignite for 15 min and repeat this procedure until two successive weighings do not differ by more than 0.5 mg. 

Annex F
(normative)

Hydrocyanic acid determination 

F.1
Preparation of reagents 

F.1.1
Preparation of bis-3-methyl-1-phenyl-5-pyrasolene 

Gently reflux 1 M ethylacetate with 3 M phenythydrazine for less than half hour. The mixture will suddenly solidify. Remove immediately from heat. The solid bipyrasolene is boiled with alcohol three times. Prepare a stock pyrasolene powder by taking one part bipyrasolene to five parts 3-methyl-1-phenyl-5-pyrasolene. 

F.1.2
Pyridine - pyrasolene reagent 

Dissolve 150 mg pyrasolene powder in 25 mL pyridine. Keep in refrigerator (for a maximum of one week).

F.1.3
Linamarase enzyme solution

Prepare a stock solution in 0.1 M sodium phosphate buffer to obtain a final concentration of 2.5 microgram linamarin in 0.1 M aliquot. 

F.1.4
Standard KCN 

Dry small amount (10 mg) cyanide above concentrated H2SO4. Prepare standard solution by accurately weighing the substance and dissolve in distilled H2O in volumetric flask. Make further dilutions in volumetric glassware. 

NOTE
KCN is highly poisonous and should be handled with greatest care. 

F.2
Apparatus 

F.2.1
Warring blender 

F.2. 2
Buchner funnel 

F.2. 3
Screw cap bottle 

F.2. 4
Glass fibre 

F.2.5
Refrigerator 

F.3
Reagents 

o-phosphoric acid, 1 mL 

F.4
Procedure 

Extract 1 g with 10 mL 0.1 M phosphoric acid at top speed for 5 min. The slurry obtained is filtered through a layer of glass filter placed in a Buckner funnel. The homogeniser jar is rinsed with 50 mL acid and filtered in the same way. The filtrate is transferred to a screw-cap bottle and stored at 4 °C in a refrigerator. 

Annex G
(informative)

Determination of crude protein (Kjeldahl Method) 

G.1
Apparatus 

G.1.1
Protein analyzer equipment, comprising of 

(a) heating lower layer or digestion; and

(b) upper heating layer of distillation equipment.

G.1.2
Kjehdal digestion flask 

G.2
Reagents 

G.2.1
Concentrated sulphuric acid 

G.2.2
50 % caustic soda 

G.2.3
Boric acid indicator 

G.2.4
0.05 M sulphuric acid 

G.2.5
Protein digestion catalyst 

G.2.6
Orthophosphoric acid 

G.2.7
Hydrogen peroxide 

G.2.8
Methyl red indicator 

G.2.9
Potassium sulphate 

G.2.10
Gooper-selenium catalyst (32 g K2SO4 + 8 g CuSO4 + 0.136 g NaSeO3) 

G.3
Principle 

The principle is that the sample is digested with concentrated sulphuric acid to breakdown the organic substances into its components. The sample containing organic nitrogen, during digestion is converted to ammonium ions. The ammoniacal is distilled over into boric acid indicator. The ammoniacal distillate is titrated against 0.05 M sulphuric acid and the protein or nitrogen content derived by calculation using protein factor. The result is expressed in percentage. 

G.4
Procedure 

Preheat the block digester 40 min before it is raised to 370 °C – 420 °C. 

Transfer the weighed homogenized sample on a filter paper, to a digestion tube taking an amount calculated to provide a titration of about 25 mL of 0.5 M H2SO4 or a maximum weight of 2.0 g. Add one catalyst tablet and a further 1 g potassium sulphate (K2SO4). Add 10 mL digestion acid (95 % concentrated H2SO4, 5 % orthophosphoric acid) by tip measure and mix by swirling gently. Add 10 mL hydrogen peroxide, make the volume up to 100 mL and mix. Leave for a few minutes. Place the tube in the heated digestor and attach the venting tube which removes the acid vapours. Allow digestion to proceed for 45 min. Remove the tube from the block digestor and allow to cool for 5 min on the metal rack. Add 75 mL demineralized water and mix. Place 25 mL boric acid solution (4 %) in a titration receiver flask and place it on the distillation unit. Attach the tube containing the digested sample to the distillation unit and press the start button to effect a metered addition of NaOH solution and to initiate the steam distillation. When the receiver platform falls and the distillation stops remove the flask, add five drops of screened methyl red indicator and titrate with 0.05 M H2SO4 solution to grey endpoint. Carry out a blank K determination. 

0.05 M H2SO4 = 0.0014 g N 

G.5
Calculation 
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where,

Titre value = (V1- V2);

V1
is the volume of acid, in ml, used during titration; and

V0
is the volume of acid, in ml, used for the blank titration.
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