
EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



I THE DATE 

:RCULATION 

A. V. Myasnikova, Yu. S. Rail’, I,. A. ‘I’rlsvyatskii, 
---. and I. S. Shatilov 

HANDBOOK OF 
FOOD PRODUCTS 

Grain and Its Products 
flovarovedcnie zerna i produktov ego percrabotki) 

Edited by L. A. Trisvyatskli 

Approved by the Scare Production Committee for Grain Products and Mixed Feeds 

Industry of the RSFSR as a textbook for students of technical [secondary] schools 
(course in procurement and storage) 

Izdatel’stvo Kolos 
Moskva 1965 

Translated from Russian 

Israel Program for Scientific Translations 
Jerusalem 1963 



Translated by S. Nemchonok 

Primed in Jerusalem by IPST Press 

Available from the 
U.S. DEPARTMENT OF COMMER.CE 

Clearinghouse for Federal Scientific and Technical Information 
Springfield, Va. 22151 



v ith 

IINC;‘I’ON, I1.c. 

‘E 
cat Information 

Table of Contents 

Foreword ............................................ 

SECTION ONE. GENERAL SCIENCE OF STAPLE COMMODITIES 

Chapter 1. Value of C;reen Plants and Field Crops in Human Life ........ 
1. The role of green plants in nature and human life ............ 
0 Y. Classiftcation of fruits and seeds of basic crops studied in the science 

of staple commodities ............................ 
Chapter 2. Principles of Field Crop Production ................... 

1. Primary requirements of plants ......................... 
2. Growth and development of plants ...................... 
3. Factors influencing the quantity and quality of yields .......... 
4. Control of weeds, pests, and plant diseases ................. 
5. Harvesting ...................................... 

Chapter 3. Morphological and Anatomical Characteristics of Cereal and 
Leguminous Grains .................................... 

1. Fruits ......................................... 
3 u. Fruits of cereal crops ............................... 
3. Seeds of leguminous crops ............................ 
4. Development of grain .............................. 

Chapter 4. General Characteristics of the Grain Mass ............... 
1. The concept of grain mass ........................... 
2. Properties of the grain mass ........................... 

Chapter 5. Preparation of Grain Samples for Analysis ............... 
1. Indexes and methods of evaluating grain quality .............. 
2. Grain-sampling and sample composition .................. 
3. Preparing the random sample .......................... 
4. Acceptance of grain from kolkhozes and sovkhozes according to 

average daily samples ............................. 
Chapter 6. Indexes of Grain Freshness ......................... 

1. Color and luster .................................. 
2. Odor of grain .................................... 
3. Taste of grain ................................... 

Chapter 7. Aloisture of Grain ............................... 
1. Types of moisture in grain ........................... 

Page 
1 

6 

6 

a 

13 
13 

16 

18 

23 

26 

26 

26 

28 
31 

32 

33 

33 

35 

38 

38 
40 

42 

48 

50 
50 

51 
53 

53 

53 



2. Slnlldarclizatioll of grain moisture . . . 
:i. hl~~tliocls of moisture dctcrminntion ..................... 

(:Itaprcr S. Grntn Impurity ............................... 
1. c;cricral description of impurities and admixtures ............ 
2. (‘lassification of impurities and admtxturcs ................ 
3 . Determination of rllc amount of grain admixtures ............ 
.I. Description of noxious Impurities ...................... 
5. Most common fruits and seeds of weed plants .............. 

Chapter 9. Infestation of Grain by Pests ...................... 
1. Determination of tnfestation ........................ 
2. Brief description of principal pests of grain ............... 

Chapter 10. Size, Uniformity, and Test Weight of Grain ........... 
1. Shape and size of grain ........................... 
2. Specific gravity of grain ........................... 
3. Absolute weight of grain (thousand-kernel weight) .......... 
4. Uniformity of grain .............................. 
5. Percentage of small-sized grains ..................... 
6. Test weight of grain .............................. 

Chapter 11. Standardization of Grain Quality .................. 
1. The importance of standardizing product quality ........... 
2. Grain standards ................................. 
3. Grain specifications ............................. 

SECTION TWO. PRINCIPLES OF PLANT BREEDING AND SEED GROWING 

Chapter 12. Methods of Breeding Agricultural Varieties (Cultivars). their 
Testing and Regional Recommendation ...................... 

1. Agricultural variety (cultivar) and methods of its breeding ..... 
2. Breeding ...................................... 
3. Breeding of plant varieties by altering vernalization conditions ... 
4. Variety trials ................................... 

Chapter 13. Seed-Growing Scheme in the USSR .................. 
1. The elite and reproductions ......................... 
2. The system of seed growing ........................ 
3. Inspection of varietal purity .......................... 

Chapter 14. Evaluation of Seed Quality ..................... 
1. System of seed testing ........................... 
2. Rules of seed sampling ........................... 
3. Quality indexes of seeds and methods of their determination ... 
4. Seed standards ................................ 
5. Seed documents ................................. 
6. Premiums paid for varietal seeds ....................... 
7. Distinctive features of the reception of seed grain at grain- 

collecting centers ............................... 

iV 

I’ ‘1 pc 

55 
56 
60 
60 
61 
64 
65 
73 
78 

78 

80 

a7 

a7 

aa 

a9 
91 
92 
92 
96 
96 
98 

99 

102 
102 
103 
106 
107 
109 
109 
110 
112 
116 
116 
116 
118 

126 
129 
130 

131 

Chapter 15. 

1. The 
n -. hlit 

Chapter 16. 
1. Ele 

2. The 
3. Ph) 

-1. Pro 
5. Pro 
6. Nor 

Chapter 17. 
1. CIJ 
2. SUF 
3. Set 

r 
Chapter 18. 

1. Far 
2. Es~c 
3. Pry: 
4. VII 

Chapter l!). 
1. l’h, 
2. CC! 
3. CIA 

4. Ikl 
Chaprcr 20. 

s 



. 

...... .‘A ....... 

.............. 

............... 

res ............ 
.............. 

res ............ 
.............. 

.............. 

............. 

.............. 

.............. 
in ............ 
.............. 
.............. 
;ht) ........... 
.............. 
.............. 
.............. 
.............. 

Y ............ 
.............. 
.............. 

AND SEED GROW& 

(Cultivars), their 
............. 

ts breeding ..... 
............. 
tion conditions , . . 
............. 

............. 

............. 

............. 

............. 

............. 

............. 

............. 
ermination ..... 

............ 

............ 

............ 
at grain- 
............ 

I’;1gc 
55 
56 
60 
60 
61 
64 
65 
73 
78 
78 
80 
87 
a7 
88 
89 
91 
92 
92 
96 
96 
98 
99 

102 
102 
103 
106 
107 
109 
109 
110 
112 
116 
116 
116 
118 
126 
129 
130 

131 

C‘haptcr 15. h(illcrnl (‘ornpo~lcllls or (Trdll1 .................... 
1. .I‘\le millc‘rnl rnlnposil 1011 oi Erain ..................... 
‘3 -. hlineral rn;lTtcr contcnr of gr31n .................. .... 

Ch‘lptcr 16. Nitrogen Suhstanccs of iyrnill ..................... 
1. Elemental 3nd chemical composition of protein ............ 
2. l‘hc importance Of proteins in nutrition .................. 
3. Physicochcmical characteristics of proteins ................ 
4. Protein classification .................... .......... 
5. Protein content of grain and its parts .................... 
6. Nonprotein nitrogenous components of grain ............... 

(Ihapter 17. Grain Carbohydrates .................... ....... 
1. Classification of curbohydrates ........................ 
2. Sugars ....................................... 
3. Second-degree (secondary) polysaccharides (nonsugarlike 

polysaccharides) ............................... 
Chapter 18. 

1. Fats 
Fats and Lipids of Grain. Essential Oils. Pigments. Vitamins 
......................................... 

2. Essential oils ............. .................. .... 
3. Pigments ...................... 
4. Vitamins 

............... 
.................... 

Chapter 19. Enzymes 
................. 

................................... 
1. The nature of enzymes ............................. 
2. General properties of enzymes and factors influencing their activity 
3. Classification of enzymes ... ... .... ........ .... 
4. Determination of enzymes 

..... 

Chapter 20. Acidity of Grain 
........................... 

.............................. 

SECTION FOUR. COMMODITY SCIENCE OF CEREAL CROPS 
AND BUCKWHEAT 

Chapter 21. Wheat .................................... 
1. Economic importance of wheat. Acreage 
2. Botanical description of wheat 

................ 
........................ 

3. Morphology and anatomy of a wheat kernel 
4. Chemical composition of wheat grain 

............... 

5. 
................ 

“Strong” wheats 
... 

6. 
................................. 

Morphological and biochemical features of wheat grain of 
fluctuating quality ....... ..... .. .... .... 

7. Wheat cultivars 
........ 

... 
8. Wheat grain standards 

............................. 

Chapter 22. Rye .. ... .. 
.... 

1. ImpOrtance of rye in the national economy. Acreage 
................ 

2. Botanical description of rye 

..................... ...................................................... 

V 

132 
132 
1:i:i 
136 
137 
139 
141 
142 
143 
144 
145 
145 
147 

152 
158 
158 
165 
166 
167 
170 
171 
171 
173 
175 
175 

177 
177 
179 
182 
185 
188 

191 
196 
200 
203 
203 
204 



:i. hlc~phology , anatomy, alld cllclrlical conipositlo~~ oi rye’ 
kclncls ... , ............................... 

.I. (.lllllvars of rye ................................ 

5. ()ll,Iliry IIIcIcxc’s. St,llldarils ......................... 

(:haptcr 2:1. Ilnrlcy ................................... 

1. licollomlc importance 0I’ barley. Acrcagc .............. 
I> I. llotnlilcal dcscriptioll 01 barlcy ....................... 
II. hlorphology, anatomy, 311~1 chemical composition 01 barley 

kernels .................................... 

4. Cultivars of barley .............................. 

5. Indcxcs and standards of barley quality .................. 

Chapter 24. Oats ................................... 

1. Economic importance oi oats. Acreage ............... 
2. Botanical description of oats. ...................... 

3. Morphology, anatomy, and chemical composition of the 
oat kernel ............................... 

4. Cultlvars of oats ............................ 

5. Indexes of oats quality and standards .............. 
Chapter 25. hlaize.. ................................... 

1. Economic importance of maize. Acreage ............. 
‘7 I_ Botanical description of maize ..................... 

3. hlorphology, anatomy, and chemical composition of 
maize Srains ............................... 

4. Cultivars and hybrids of maize (hybrid corn) ............. 
5. Quality indexes for ma’lze ears and grain. Standards. ....... 

Chapter 26. Rice .................................... 

1. Economic importance of rice. Acreage ................ 
2. Botanical description of rice ..................... 

3. Morphology, anatomy, and chemical composition of 
rice grain ................................... 

4. Rice cultivars .................................. 

5. Quality indexes of rice (rough rice or paddy) ............. 

Chapter 27. hlillet (Proso), Foxtail hlillet, and Sorghum ........... 
1. Economic importance of millet. Acreage ............. 
2. Botanical description of millet (proso) .................. 
3. hlorphology. anatomy, chemical composition, and 

cultivars of common millet (proso) ................... 
4. Quality indexes and standards of common millet grain ........ 
5. Foxtail millet ................................ 

6. Sorghum. .................................... 

Chapter 28. Buckwheat ................................. 

1. Economic importance of buckwheat. Acreage ........... 
2. Botanical description of buckwheat .................... 

20,l 
208 
‘2 0 8 
“Oil 
“()!I 
211 

:! 12 
‘2 14 
“15 
216 
“‘16 
217 

218 
221 
221 
223 
223 
225 

226 
229 
231 
233 
233 
235 

236 
237 
23 8 
240 
240 
241 

242 
244 
246 
241 
249 
249 
249 

‘I 
5. 

Chapter 
1. 
0 u_ 
3. 

4. 
5. 

Chapter 
1. 
2. 
3. 

4. 

5. 

Chapte 
1. 
2. 
3. 
4. 
5. 
6. 
I. 
8. 
9. 

10. 
11. 

Chaprc 
1 
2 
3 
4 
5 

vi 



* . 

rye 
......... 
......... 
......... 
......... 

........ 
......... 
barlcy 
......... 
........ 
......... 
......... 
........ 
...... 

the 
...... 
.... 
....... 
........ 

........ 

........ 

. . 
. . . . . . 
. . * . , . . 

........ 

........ 

....... 

........ 

. I ...... 

........ 

........ 

........ 

........ 

........ 
....... 

........ 

PaLy 

212 
214 
215 
216 
216 
217 

218 
221 
221 
22.3 
22:3 
225 

226 
229 
23 I 
233 
233 
235 

236 
231 
238; 
240 
240 
241 

242 
244 
246 
247 
249 
249 
249 

1’3 gc 
:I. hlorphalogy, anatomy, a11c1 cllemical composltioli of 

l)~~clcwllcat sraill 
-I, (‘klltivLlrs of huck\\ihcat . 
5. I11dcxcs and stwddrds of buckwheat quality . . . . . , . . 

SECTION FIVE. FLOUR AND GROATS 

250 
252 
2 5 2 

(.haptcr 2:). Flolrr. . 

1. I(inds of flour . . . . . . . . . . . . . 
2 \\lkat flour . . . . . . . . . . 
3. Dctcrmlnation of physical qualities of dough and the 

activity of flour enzymes. Baking analysis of flour . 
4. Ryfe florlr . . 
5. hlaize and barley flour 

Chapter 30. Groats. . . . . 
1 *. General features of groats . . . . . . 
9 2.. Assortment of groats produced by groat-producing plants 
3. Chemical composition of groats and the factors 

influencing it. 
4. Indexes for groats quality and methods of their 

determination . . . . . . . . . . . . . . 
5. Characteristics of groats from grain of various crops. 

. 

. . 

SECTION SIX. LEGUh,lINOUS AND OIL CROPS 
AND SEEDS OF FORAGE GRASSES 

Chapter 31. Le:;uminous crops . . . . . . . . . . , . . . 
1. Economtc Importance of legumes. Acreage . . 
2. Quality indexes . . . . . . . . . . . . 
3. Pea. .................. 
4. Flat pea. ............... 
5. Chick-pea .............. 
6. Lentil ................. 
7. Bean . . . . . . 
8. Broad bean (horse bean). . . 
9. Vetch 

10. Soybean. . . . . 
11. Peanut. . . . . . . . . 

Chapter 32. Oils and Essential-Oil Crops 
1. General characteristics 
2. Quality indexes . . . . . . . 
3. Sunflower. . . . . . . . . 
4. Safflower . 
5. Flax 

. 
. 

. . . 

. . . . . 
* . . 

. . 
. 

vii 

. . 

. . 

* . . 
. . . 

. . 
. 

. . . 

. . 

. 

, 

. . 

255 
255 
256 

264 
268 
270 
271 
271 
212 

214 

276 
280 

290 
290 
291 
294 
296 
297 
298 
300 
302 
303 
304 
305 
307 
307 
308 
309 
313 
314 



6. c:otton ....................................... 

‘i. Ilemp ........................................ 
H. (:astor bean ................................... 
!I, hlustard ....................................... 

10. 11apescecl (swctleliltc rape) .......................... 
Il. Iqle ......................................... 
12. Big-seed false flas (gold-of-pleasure). ................... 
13. Poppy ........................................ 
14. Sesame ....................................... 
15. Perilla and lallemantia ............................. 
16. Seeds of essential-oil crops .......................... 

Chapter 33. Seeds of Forage Crops. .......................... 
1. Forage grasses ................................... 
2. Forage legumes .................................. 
3. Analysis of seeds of forage crops ....................... 

SECTION SEVEN. MIXED FEEDS 

Chapter 3-l. General Description of Mixed Feeds. ................. 
1. Classification of feeds and mixed feeds. .................. 
2. Raw material used in production of mixed feeds ............. 
3. The nutritive value of feeds ......................... 

Chapter 35. Fodder Grain and By-Products of the Milling and 
Groats Industries ................................ 

1. Grain of cereal and leguminous crops .................... 
2. Feeds from by-products of mills, groats plants, and 

elevators. .................................... 
Chapter 36. Feeds from By-Products of Oil Mills. ................. 
Chapter 37. Feeds from By-Products of the Sugar and Fermentation 

Industries .................................... 
1. By-products of the sugar industry ....................... 
2. By-products of the starch-syrup and fermentation industries. ..... 
3. Feeding yeasts of hydrolytic and sulfite-alcohol plants ......... 

Chapter 38. Feeds of Animal Origin, ......................... 
Chapter 39. Hay and Straw. ............................... 

1. General characteristics of hay, straw, and hay meal .......... 
2. Types and subtypes of hay and straw. .................... 
3. Preparation of hay and straw samples for analysis ............ 
4. Quality indexes of hay and straw ....................... 
5. Standards for hay and straw. .......................... 

Chapter 40. Minerals ................................... 
1. The importance of minerals in feeding ................... 
2. Common salt ................................... 

VIII 

Page 

.) 16 
918 
3 Li) 
:122 
3 ‘2 2 
:123 
323 
323 
324 
324 
325 
326 
327 
329 
332 

333 
333 
335 
336 

337 
337 

339 
341 

345 
346 
346 
348 
348 
350 
350 
354 
355 
357 
359 
360 
360 
361 

i 

c-banter 

1. 

I) _. 

5. 
Chapter 

1. 
9 u. 
3. 
4. 

Chapter 
1. 
2. 
3. 
4. 
5. 

BIBLIOC 



EDS 

‘.‘....*-‘-*’ 

............’ 

.....I...‘.‘. 

. . . . . . . . . . 

g and 
. . . . . . . . . . . . 

..*..'*.....a 
xtd 

***.*..--..-. 
‘.**-*.*...-* 
rmentation 

. . . . . . . . . . 
. . . . . . . . 

1 industries. 
plants . . 

....**......* 

..-.a.‘.‘...’ 
teal . . . . , . . 

* “.‘.‘. . . . .’ 
. * .’ . . “. . . . 

..‘.‘.“‘...’ 
“‘.“..“‘.’ 
““. “. . . 
.‘.“‘..‘... 

......“.“. 

Pa 

31f 
31t 
31: 
322 

322 

323 

323 

323 

324 
324 

325 
326 

327 

329 

332 

333 

333 

335 

336 

337 

337 

345 

346 

346 

348 

348 
350 
350 

354 

355 

357 
359 

360 

360 

361 

Pa$! 

[:ljri&m<nr of fee.ds with calctum ...................... 
.I. 

\, ‘frace clcmenrs .................................. 

(-\1;:3rcr .il. Fornlulas for kl~secl Feeds a11cl Evaluation of 
their Quality ..................... ............. 

1, Pri\jcLplcj for computing formulas ....................... 

,I Numbering of formulas .............................. 
-. ............ 
:i Replacement of ingredients in formulas. ....... 

4. Calculation of the nutritive value and the mineral balance 
of mixed feeds ....... .......................... 

5. Testing of mixed feeds and quality requirements .............. 

f-hanrer 42. The Tasks of Industrial Laboratories and their Equipment ..... 

1. Functions and types of industrial laboratories ................ 

‘2 Laboratory accommodation and equipment ................. 

I, Arrangement and checking of instruments .................. 

4. hlainrenance of laboratory premises and equipment ............ 

Chapter 13. Organization of Laboratory Work 
.................. , .. 

1. Planning of laboratory work ........................... 

0 Laborarory sraff and their duties ... , .................... 
-. 
3. hIethods of organizing the work of laboratory staff. ............ 

4. The schedule of laboratory work during various operations. ....... 

5. Checktng the readiness of the grain-collecting center 
laboratory to receive grain of the new yield ............... 

I~iiiLIOGRAPHY 
......................................... 

369 

374 

377 

377 
378 

383 

387 

387 
387 

388 
389 
391 

394 

396 

ix 




