GRAIN

Quality and safety
control according to
International
Standards

by
Dr. Olga Fomina,

Dr. Alexander Levin,
Dr. Alexander Narseev

MOSCOW
2001



CONTENTS

FOREWORD .....ouuiiiiiiiiiiriiniiitnnerieneesienesstsnssssnssssssnssosssssssssnsssssanes 14
CHAPTER 1. GENERAL CHARACTERISTIC OF PRODUCTION
AND SALE OF CEREALS ..o, 18
1.1. Common state of soil and earth reSOUrces ..........cccceeeeeeeeeeeeeee... 18
1.2. Production of CerealS............cccooiiiiiiiiiiiiiiicccecee e, 20
1.3. Sale market of cereals in RUSSIA .............coovviiiiiiiiiiiiiiiieeeeeeeeeeeeae. 28
1.4. Sale market of cereals in the world ............cccceeeeeeeeeiiii, 29
1.5. Import and export of floUr .......cccccvveeeiiiiiiiiiiieee e, 29
1.6. Cereals products' trade and Internet ..........ccccccoevvvvvieeeiiiinneeeen, 31
CHAPTER 2. INTERNATIONAL STANDARDIZATION
IN THE FIELD OF CEREALS AND PULSES........... 34
2.1. Bodies of international standardization .................ccccccceeeiiiinnnnnn. 34
2.2. Methodology of international standardization ..................cccce....... 41
2.3. Quality control according to ISO standards series 9000 .............. 42
2.4. Ecological management according to ISO standards
SEIIES 14000 ...eiiiiiiiiiieeeeiiiiie et e e et e e 44
CHAPTER 3. REQUIREMENTS FOR CEREALS AND PULSES ..... 46
3.1. Nomenclature of cereals and pulSes ............ccccccvvvviirrieiiiiiieeeeeeennnn. 46
3.2. Requirements for wheat................ccciiiiiiiccccceeeeee e, 51
3.3. Requirements fOr MaizZe ........cccccceeeeiiiiiiiiiiiiiiiiieeee e 59
3.4, Requirements fOI TICE ....cccviiiiiiiviiieiiiiiie e 63
3.5. Requirements for Millet ...........coovvveiiiiiiiiiiiiiiiieeeee e 65
3.6. Requirements for SOTZNUM ......cccooiviviiviiiiiiiiiie e 67
3.7. Requirements for PulSes ..........ccccooiiiiiiiiiiiiiiieeee e 70
3.8. Requirements for vegetable protein products ..........ccccceeeeeeeeeeeen.... 71
CHAPTER 4. REQUIREMENTS FOR SAMPLING
OF CEREALS AND PULSES .....ccoooiiiiiiiiiieeeee, 74
4.1. Requirements for sampling plan ......ccccceeeeeeeieiiiiiiiiiiiiiiiiiiiiinnn. 74
4.2, Sampling Of CEIealS...........ooiviiiiiiiiiiiiiicieeeee e, 78
4.3. Automatic sampling of cereals and milled cereals products ........ 88
CHAPTER 5. GENERAL GUIDANCE ON CEREALS
AND PULSES QUALITY CONTROL.......c...cceeuvvrrennn, 92
5.1. Determination of the mass of 1000 grains ...........ccceeeevvvvvveennnnn.. 92
5.2. Determination of the bulk density of cereals .........ccccccvvvereeeennnnn. 93
5.3. Determination of moisture content in cereals and cereals
0] 0 Te 1111 U PPPPPRRR 98
5.4. Determination of proportion of non-wholly vitreous grains ...... 111
5.5. Determination of total ash in cereals and milled
CETEAIS PIOAUCES ..vvviiiiiiiieieeee e 113
5.6. Determination of sorts of Wheat...........ccccoovvvuviiiiiiiiiiiieecciiieeee, 116
5.7. Determination of sedimentation index by Zeleny test ................ 120
5.8. Determination of «falling number» ............cccoovvvviiiiiiiiiiiiiiie, 124
5.9. Determination of the yield of husked rice and milled rice........ 130

11



5.10. Determination of gelatinization time of kernels of rice

AUIING COOKING wvvvviniieeeeeeeeeeiieeeeeeeeeeee e 134

CHAPTER 6. TEST METHODS FOR DETERMINATION

6.1.
6.2.
6.3.
6.4.
6.5.
6.6.

OF IMPURITIES AND POLLUTION

IN CEREALS AND PULSES ..o, 139
Testing of wheat by SIEVING ......cceoviiiiiiiiiiiiiiiee e, 139
Testing of 1iCe DY SIEVING ..ooooiveviiiiiiiieee e, 146
Testing of durum wheat semolinas by SieVing ..........ccceeeeeeeee.... 154
Determination of pulses qUality ............ccccooeiiiiiiiiiiiiiiiine, 157
Enumeration of bacteria, yeast and molds ............cccceeeeeeeeeeeee... 161
Determination of impurities of animal origin in wheat
flour and durum wheat SemMOlNA..........cccecovvviieveiieeiiieeciiee e, 166

CHAPTER 7. TEST METHODS FOR DETERMINATION

7.1.

7.2.
7.3.
7.4.
7.5.

7.6.
7.7.

7.8.

OF COMPOSITION OF CEREALS AND PULSES....173

Determination of crude fiber content .............ccceeeeveeeeeeeeeeeeennen... 173
7.1.1. Basic Method .......ccooeeeveeiiiiiiiiiiiiiiee e 173
7.1.2. Modified mMethod ............ooooeiiiiiiiiiiii e 183
Determination of nitrogen content by Kjeldahl method............. 186
Determination of total fat content .........cccceeeeeeeeeeeeeeiiiiiiiiinnnnnnnn, 189
Determination of fat acidity of milled cereals products ............. 192
Determination of yellow pigments content in grain,

flour and SEMOINA ......uueeeeiiiiiiiiiiiiieeeee e 195

Determination of ochratoxin A in cereals and cereal products .197
Determination of glycosidic hydrocyanic acid content

I PUISES .ottt e e e e e e e e e e e e e e eanaaes 207
Determination of tannin content in sorghum.............................. 211

CHAPTER 8. TEST METHODS FOR FLOUR, DURUM

8.4.

8.5.

8.6.
8.7.
8.8.

WHEAT SEMOLINA AND ALIMENTARY PASTA

QUALITY CONTROL ....ccvviiiiiiieeeeeeee e 214
General requirements for bread-making tests ..............cccccvvvvvnnnnn. 214
Determination of the viscosity of flour using amylograph.......... 217
Determination of water absorption and rheological
properties of dOUgh ... 220
8.3.1. Determination using farinograph ............ccccccvvviiiiiiiinnnnnn. 220
8.3.2. Determination using valorigraph..............cccccvviiiiiiiiiiinnnnnn. 226
Determination of rheological properties of dough...................... 230
8.4.1. Determination using extensograph...................ccccccovvvveviinis 230
8.4.2. Determination using alveograph ..............ccccccvvviiiiiiiiiinnnnnn. 234
Determination of wet gluten content in wheat flour .................. 245
8.5.1. Manual method ..........ccceeviieiieiiiiieee e 245
8.5.2. Mechanical method ..........cccceeeeviiiiiiiiiiiiiiiieeeeeeeee, 248
Determination of dry gluten content in wheat flour .................. 251
Estimation of cooking quality of spaghetti ...........cccoeeeeieieeeeeeen..n. 252
Determination of cooking quality of 1ice ........ccccvvvviiiiiiiiiiiinnnnnn. 257

12



CHAPTER 9. REQUIREMENTS FOR STORAGE OF CEREALS

AND PULSES ..ot

9.1. General guidance fOr StOTage ...........cccoevvvvvvvvviuiiiiiiieeeeeeeeeeeeeeeeens,
9.2. Selection of the method for StOrage ...........ccoevvvvvvevveeeeeeeeeeeeeeneen..
9.3. Temperature control of CerealS ............cccvvvivvieeeeeeeeeeieeeeiiiiiiiiiiiinn,
9.4. Determination of infested grains and its damage.......................
9.5. Determination of hidden insect infestation ..................c..cccceeei.
0.5.1. SAMPIING wevvveeiiiieeieeeeeeeee e

9.5.2. Reference method............cceeveeiiiiiiiiiiiiiiieeeee e,

9.5.3. Accelerated methods...........coovvvviiiiiiiiiiieeeeiieee e,

List of standards of International association of cereal
science and teChNOIOZY ..........oovvvvvveiiiiiiiiiieceeeeeee e

List of international standards of FAO/WHO Codex
Alimentarius commission for cereals and pulSes ...........cccceececivceceeennnn.

List of state standards for cereals, and pulses, and cereals
and pulSes PIOAUCES ........ooeiiiiiiiiiiiiiiieeeee e e,

13



