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Abstract 

In this research the possibility of producing two types of materials that are 
included in the industry. Namely the production of maize flour and the 
production of Glucose Syrup from yellow maize was studied. Three species 
of local maize were used: the first type. which is derived from the type (corn 
syrup). known as dent corn. The second type. which is due to the type known 
as (flour corn). The third species. which is due to the type (maize) known as 
pop corn. The results showed that 20% moisturizing was best suited to 
remove embryos. And moisturizing 17% gave the proportions of extraction 
of flour by 65-80% depending on the difference of moisturizing and maize 
class. The percentage of protein in the flour was 8-12%. the ash 0.3 - 0.7% 
and the growth of 65-70% as ranged color between 4-6. Acid analysis. 
enzymatic analysis and mixed starch analysis were used to produce starch 
Syrup. hydrochloric. sulfuric or phosphoric acid was used at a concentration 
of 0.2% of the starch weight. Alpha amylases were extracted from the mullet 
and the amyloglucosidase source was miniscule. The results showed that the 
use of hydrochloric acid and the best mixed analysis of glucose Syrup with 
DE and monoclonal and binary sugars. as well as enzymatic analysis. were 
similar in physiological qualities with a clear color and good taste. 
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1. Introduction 

Yellow maize is a high-growth. starch-growing crop that is widely used in many 
human food industries and feed industry (Knight. J.W. 1969). Yellow maize was 
used in the manufacture of masa. an important raw material in the manufacture of 
corn gypsum or in the manufacture of tortella bread. which is famous in South 
America and Mexico and which is currently widespread in many Arab countries. 
Yellow corn flour is also used in the manufacture of ready-made breakfasts and 
appetizers In the manufacture of meat products. and in the manufacture of 
pastries. pastries and a moisturizing or moisturizing substance in some food 
powders (Navickis 1987). Yellow corn is an important source of sugar. which is 
important in the confectionery industry (Birch G.G. et al 1970). toffee. cake and ice 
cream. which gives it a grainy rubber texture as well as into the whole brewery 
industry (Brooks. J.R.. et al. 1986). The evolution of production of yellow maize and 
competition of imported starch of Iraqi origin necessitates considering the creation 
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of classification niches for this starch to develop to the best and is marketed by 
classification until the improvement of its quality. so this research aims to achieve 
these goals. and that the manufacture of these pills reduce the damage caused by 
storage. It also provides an important product for many local food industries that 
move the food processing market (Radley J.A. 1968). 

2. Materials and Equipment Used 

Corn grains were used to produce starch commercially and of the kind available in 
the local market. 

The following equipment and tools were used to complete the work: 

 The first class is the yellow maize. 

 The second class is the yellow corn. 

 The third category is maize. 

 Chemicals. acids and enzymes. 

 Purification of impurities. 

 Hydration basins. 

 Mill. 

 Insulation machine. 

 Dried. 

 Peeling and roasting device. 

Using the Iraqi starch produced in the laboratories of the province of Hindi - Babil 
province. the chemicals were used with high purity Analar equipped with the 
company BDH and the enzymes are equipped with the company Nova of Sweden. 
The equipment was used by the factory's Tord Re sterilization machines. Siphon 
pull solution. open and coated evaporation machines. centrifuge. filtration 
apparatus. 

3. The Method of Work 

3.1. Starch production 

The corn grain was purified from impurities and dust by entering the grain into  a 
filtration apparatus containing a different size sieve to isolate the impurities. one 
of which was to pass the grain of the corn only with a strong air stream to remove 
the grain dust and passing the grains to the soaking ponds with compressed water 
to remove dirt and dirt The process of collecting the grains in the ponds can be 
reduced by 14-16% to be easy to grind. After that. the process of transporting the 
moisturized grain was carried through a warm conveyor containing water vapor to 
gain the grain softness and fragility. It reaches a rotary conical device that blocks 
the grains to break it and isolates the embryo and the crust from the Sha 
passthroughs in the pot drying rotor to reduce the moisture to about 11% and then 
passing bus in the cylindrical rotor. which isolates pure starch. (Dziezak J.D. 1987) 
and Peplinski A.J. et.al (1986). 
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3.2. Production of glucose Syrup 

a. The starch suspension was prepared with a concentration of 20% solids. Use 
200 g of starch per liter of water and add 0.2% of the starch weight to one of the 
following acids: hydrochloric acid. sulfuric acid. phosphoric acid and put in a 
copper pot and put it in the sterilizer. 135o and press 5.1 Joe for 20-30 minutes. 

b. In the enzymatic analysis. the starch suspension was prepared using a 
suspended suspension of 80 g / L of water. The mixture was gradually heated to 95 
° C and then left for half an hour. The temperature was then reduced to 60 o C and 
added to it 0.2% of the weight of the gel Alpha Beta amylases 0.1% The mixture 
continued with heat stability for 1.5-2 hours until the concentration of dissolved 
solids reached 20 ± 2. after which the solution was filtered using Wattman No filter 
paper 4. The leachate is taken and heated to a temperature of 35 m. The enzyme 
solution was added 0.1% of the total solution volume (0.05% concentration of the 
enzyme solution) and the strength of the enzyme is 150 S The concentration of the 
sugars is limited to 25-30%. Mixed analysis: Use starch suspension 20% and add 
0.2% hydrochloric acid to acidic water and then heat for 10 minutes. The acid was 
then equated to H = 6 p and the mixture of the former enzymes was added 0.2% It 
is also known that the end of the decomposition using the alcohol test is so that no 
residue is left in a test tube containing 1 ml of alcohol with a concentration higher 
than 70%. The purification steps were then reduced by pH to 4-5 to precipitate 
proteins and colloids for 30 minutes and then filtered and equated with acidity. 
The deionization process was then carried out using ion and ion exchangers. using 
animal charcoal and concentrating to 42-45% or more according to the desired 
product. 

4. Results and Discussion 

4.1. Starch production 

The results indicated in Table (1) showed differences in the chemical composition 
of the maize cultivars used. The method of preparation (moisturizing and grinding) 
had an effect on the quality of the flour produced. The results indicated in the same 
table above. In flour. which means that the amount of high fetus has been 
eliminated by its content of oil. As is known. the increase in oil in maize flour 
causes a decrease in its stability and its balance. Therefore. 20% moisture is the 
best in this capacity. but on the other hand. 

When moisturizing at this rate Of moisture and decreased protein content. while 
the value of color. ash and fiber decreased. which meant flour whiteness and 
purity. Similar results were reported earlier (Brooks. J.R.. et al.. 1986) and 
Greenwood (1975). As for maize varieties. the superiority of the yellow maize 
cultivar was observed in many traits of the other two varieties with high protein 
content. extraction rate. low fat. ash. fiber and color value. This flour is likely to be 
suitable for food processing on the rest of the maize varieties. (Radley. JA 1968). 
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Table 1. Shows the chemical structure and some physical properties of maize flour 

Chemical and physiological properties of maize flour 
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76 .8 6. 0 1. 72 0. 51 74. 27 3. 8 10. 5 9. 2 10 
 

Dent 
corn 

72. 3 5. 7 1. 55 0. 47 71 .18 3. 5 10. 2 13. 1 14 
70. 9 5. 3 1. 41 0 .42 69. 07 3. 1 9. 9 16. 1 17 
69. 5 5. 1 1. 32 0. 40 66. 28 3. 0 9. 8 19. 2 20 
79. 5 4. 8 1. 55 0 .45 74. 8 2. 8 11. 4 9. 0 10 

 

Floury 
corn 

76. 4 4. 5 1. 32 0 .42 71 .36 2. 6 11. 1 13. 2 14 
73. 9 4. 2 1. 23 0. 38 69. 39 2. 3 10. 7 16. 0 17 
72. 1 4. 0 1. 15 0. 35 67. 10 2. 2 10. 3 18. 9 20 
73. 4 5. 8 1. 75 0. 49 75. 16 3. 9 9 .5 9 .2 10 

 

 

Popcorn 

71. 7 5 .2 1. 55 0. 46 71 .89 3. 7 9 .1 13. 3 14 
68. 1 4 .8 1. 50 0. 42 69 .48 3. 4 9 .0 16. 2 17 
65. 5 4 .2 1. 40 0. 37 67 .13 3. 2 8 .7 19. 2 20 

The results of Table (2) also showed that the size of the granules of flour which is 
less than 150 microns is good for all varieties and different moisturizing 
percentages. indicating that wheat mills can be used after reducing the yellow corn 
granules using Garosha before grinding the yellow corn grains. The large 
proportion of the large flour granules (wheat). which is a characteristic of wheat 
wheat. which gives the size of granules greater than 45% greater than 150 
microns. This is one reason why this type of wheat is not suitable in the baking 
industry While we see that maize For yellow. the behavior of bread wheat was 
followed by a relatively smooth flour that suited the size of  the  granules  of  some   
baked   goods.   These  results  were   similar   to  those of Brekke (O.L. 1972). 

Table 2. Shows the distribution of yellow corn flour granules 
 

< 55M 
 

>55M 
 

> 75 M 
 

> 125M 
 

>150 M 
 

>250 M 
Hydration before 

Grinding 
 

species 
0.75 26.4 55.5 10 7 0.25 10 

 
 

Dent corn 

1.95 28.7 52.5 9.1 7 0.75 14 
2.05 26 53.5 9.2 8.5 0.75 17 
6.30 24.2 51.5 8.5 8.7 0.8 20 
6.10 17.69 60.0 6.7 9 0.51 10 

 
 

Floury corn 

5.0 13.09 57.0 6.9 7.5 0.51 14 
4.20 20.78 56.8 7.0 10.5 0.72 17 
2.3 23.25 54.9 7.2 11.5 0.95 20 
2.0 18.15 61.2 1.3 6.3 0.15 10 

 
 

Popcorn 

1.55 14.0 60.7 14.7 8.8 0.25 14 
1.5 15.7 59.5 13.1 9.7 0.5 17 
1.1 1.3 56.7 15.2 10.2 0.5 20 

4.2. Production of glucose Syrup 

The results shown in Table (3) showed that the use of hydrochloric acid gave the 
best qualities of glucose Syrup. where the rates of DE (30). monoclonal sugars (16) 
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and reduced bipolar sugars (10) were found to be mixed with DE (32) 18) followed 
by values using sulfuric acid which were close to the results of use The 
amyloglucose values were lower in case of use of a. Bamylase. 

The results of Table (3) show that the use of hydrochloric acid and enzymatic 
analysis has been successfully found in the production of glucose Syrup from 
maize. The use of sulfuric acid and phosphoric acid requires a change in 
production methods. 

Table 3. Shows the chemical composition of glucose juice produced from corn starch after 
purification and before concentration 

Nitrogen Sugars 
Reversible binary 

sugars 
Single 
sugars 

DE Treatments 

0.1 4 10 16 30 1-Hydrochloric acid  
2-Sulphur acid 
3-Phosphoric 
4-Analysis of the enzyme 
amylase ß-أ 

*-amylase ß.å 
+ amyloglucose  
5-Mixed analysis 

0.1 8 8 12 28 
0.3 7 9 8 24 
0.5 5 7 8 20 
0.6 5 8 15 28 

0.5 4 10 18 32 

 
Table 4. Shows the physical properties of corn starch Syrup after purification and before 

concentration 
Taste Color Material 

Acceptable – good Clear Hydrochloric 
Weak Few yellow Sulphur 

Light taste residue Little pale color Phosphoric 
Good taste Clear Enzyme 

Good Clear Mixture 

Table (4) shows that the physical characterization shows the superiority of 
hydrochloric acid as taste. then enzymatic and mixed. and the three are equal in 
color. 
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