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Abstract 

 
Wheat quality for milling and bakery is regulated by current standards that impose detailed 

analysis determining some physical, chemical, technological and rheological indices base don which 
wheat destination is accurately established. Wheat quality is measured during the vegetation period, an 
this significantly influenced by the crop technology and the conditions of reception, conditioning, 
classification and storage after harvest. The decisive factors influencing the value of milling and bakery 
are: variety, pedo-climatic conditions, growing area, rotation, preemergent plant, sowing time and 
density, fertilization system, weed, pest and disease control, wheat condition before the harvest, 
classification and conditioning, wheat postmaturation and age. 
 
Key words: the value of milling and bakery, deformation of gluten, falling number.  
 

Introduction 
 

Currently in  Romania, wheat quality evaluation for milling and bakery is based on 
some quality indices determined on the basis of the standard working methods established 
both nationally and internationally [6]. 

Wheat destination is accurately determined according to the detailed analysis of the 
technological value.  

When harvest is delivered to the reception units and silos, physical factors are 
analyzed such as: organoleptic examination, sanitary condition, moisture, hectoliter  weight, 
residues  content, damaged seeds (either broken, pest-attacked, germinated, brand-attacked 
seeds or affected by the presence of damaging and toxic weeds) [2]. The results obtained lead 
to wheat grading, payment calculation, purchase price negotiation, which also determine 
wheat conditioning, classification and storage [1]. 

The milling and bakery based value is established according to some chemical, 
rheological and technical indices [4]. 

The chemical indices under analysis are: ash content, protein content, humid-gluten 
content, gluten-deformation index, glutenic index, acidity, mycotoxin content, and chemical 
residues [4].   

The rheological indices are emphasized by the Brabender system and Chopin 
alveogram. 

The technological indices : results from  Zeleny sedimentation test, Hagberg falling 
number test, malaxation test, electrophoresis, and bakery test [5]. 

Each of the above indicators provides information on the wheat flour quality and 
defects; regarding bread-making either based on the traditional recipe or on improvements for 
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the unsatisfactory bakery flours, or for those used for other purposes (biscuit-making, starch 
extraction, flowing dough). 

 
Material and method 

 
The paper is aimed at presenting risk management in achieving the processor-imposed 

quality parameters within the milling and bakery wheat chain. 
The following factors were considered: the grown variety, seed quality (either certified 

or farmer’s seeds), growing area, fertilization system, monoculture/rotation, sanitary grain 
condition at delivery, technological value after conditioning and post-maturation (60 days 
after harvesting). 

The studies focused on twenty wheat varieties, mostly from growers in different areas.  
In collaboration with workers from the National Grading Commission, wheat samples 

were collected at delivery,  and data were recorded on seed used, its origin, wheat rotation, 
fertilization and phytosanitary protection, and the information was recorded on the analysis 
package materials. Quality tests were performed in the Quality Control Laboratory, Field-
Crop Protection Department, Faculty of Agriculture, the Bucharest University of Agronomic 
Sciences and Veterinary Medicine.    
 
 
Table 1 
Characteristics of the main wheat varieties cultivated in Romania in different crop 
regions 
 
 

Variety Producer Recording 
year 

Crop area Yield 
capacity 

(t/ha) 

Quality 
class 

Alex SCDA Lovrin 1994/2006 Western and southern Romanian plains 3,5-7,1 AI 
Ardeal INCDA Fundulea 1999 Transylvania and northwestern Romania 3,5-6,3 AII 
Apache Franţa  2005 All growing areas 3,5-7,5 AII 
Boema INCDA Fundulea 2000 Southern and western Romania 3,5-7,1 AII 
Ciprian SCDA Lovrin 2003 Western Romania 3,5-7,0  
Crina INCDA Fundulea 2001 All growing areas 3,5-7,3 AI 
Delabrad INCDA Fundulea 2002 Transylvania and Moldova 3,5-6,5 AII 
Dor INCDA Fundulea 2002 All growing areas 3,5-6,5 AII/B 
Dropia INCDA Fundulea 1993/2005 Southern and southwestern Romania 3,5-6,5 AI 
Dumbrava SCDA Turda 2003 Transylvania and Moldova 3,5-7,5 AI 
Eliana SCDA Podul Iloaiei 2003 Transylvania and Moldova 3,5-6,1 AII 
Enesco Franţa 1999 Western Romania and Transylvania 3,5-7,5 AII 
Flamura 85 INCDA Fundulea 1989/2005 Southern, western and eastern Romania 3,5-6,5 AI 
Glosa INCDA Fundulea 2005 All growing areas 3,5-7,3 AII 
Gruia INCDA Fundulea 2005 All growing areas 3,5-7,1 AII 
Isvor SCDA Suceava 2005 Moldova 3,5-6,5 AII 
Rapid INCDA Fundulea 1999 Southern Romania 3,5-6,5 A2 
Romulus SCDA Lovrin 1998 Southern and western Romania  3,5-6,5 A2 
Serina Ungaria 2002 Transylvania and Moldova 3,5-6,5 AII/B 
Turda 2000 SCDA Turda 2000 Transylvania and Moldova 3,5-6,0 AII 
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Table 2  Characteristics of the wheat samples under study 

Variety Growing unit Seed 
quality 

Fertilization scheme Pre-
emergent 

 plant 

Yield 
obtained 

Alex Fundulea – Călăraşi C1 50 + 50 kg a.s./ha Rape 5.100 
Ardeal Hărman – Braşov C1 50 kg N/+50 kg N/IV Wheat  4.700 
Apache Băneasa – Giurgiu C2 100 kg N/IV Sunflower 5.100 
Boema Daia – Giurgiu C1 80 kg N/IV Rape 4.050 
Ciprian Lovrin – Timiş C1 30 + 50 kg N  Maize 4.100 
Crina Borcea – Călăraşi C1 30 + 50 kg N  Rape 3.900 
Delabrad Hărman – Braşov C1 50 + 50 kg N  Sugar beet 4.100 
Dor Fundulea – Călăraşi C2 30 + 60 kg N  Sunflower 4.500 
Dropia Băneasa – Giurgiu C2 100 kg N/IV Sunflower 4.500 
Dumbrava Prejmăr – Braşov C1 30 + 50 kg N  Potato 4.900 
Eliana Borcea – Călăraşi C 30 + 50 kg N  Rape 4.050 
Enesco Adunaţii Copăceni – Ilfov Consum 50 + 50 kg N  Sunflower 4.900 
Flamura 85 Adunaţii Copăceni – Ilfov Consum 50 + 50 kg N  Rape 3.700 
Glosa Fundulea – Călăraşi C1 30 + 60 kg N  Sunflower 4.100 
Gruia Feteşti – Ialomiţa C1 30 + 50 kg N  Wheat 4.950 
Isvor Fundulea - Călăraşi C1 30 + 60 kg N  Sunflower 4.700 
Rapid Daia – Giurgiu Consum 80 kg N/IV Maize 4.900 
Romulus Olteniţa – Călăraşi C1 30 + 60 kg N  Maize 4.700 
Serina Lovrin – Timiş Consum 30 + 50 kg N  Rape 5.500 
Turda 2000 Hărman – Braşov Consum 50 + 50 kg N  Sugar beet 4.800 

 
Table 3 Assessment indicators of the milling and backing value for wheat 

Value of bakery Wheat quality of indices names 
Very good Good Satisfactory Non bakery 

Moisture (%, max.) < 14 < 14 < 14 < 14 
Hectoliter weight (kg/100 1, min.) > 78 75-78 70 -75 < 70 
Proteins (%, min.) > 13 12-13 10-12 < 10 
Moist gluten (%, min.) > 26 24 26 22 -24 < 22 
Gluten deformation index (mm) 3-10 10-16 16-20 > 20 
Falling number (sec) 200 -250 250 – 280 

180 - 200 
160 -180 < 160 

Total impurities (%, max.) 6 10 15 > 15 
Total damaged (%, max.) din care: 
Either broken (%, max.) 
Weak grains (%, max.) 
Damaged grains (%, max.) 
Fusariosis attacked grains (%, max.) 

- 
3 
2 
0,5 
– 

- 
5 
5 
1 
1 

- 
7 
8 
2 
1 

- 
> 7 
> 8 
> 2 
> 1 

Total pest attacked grains(%, max) din care: 
Bug attacked grains (%, max.) 

0.5 
– 

1 
– 

2 
1 

> 2 
> 1 

Germinating grains (%, max.) 0,5 1 1 > 1 
Other seeds cereals  (%, max.) 1 2 3 > 3 
Foreign bodies (%, max.): 
Inorganic (%, max.) 
Harmful / toxic grains, smut and  
ergot (% max.) 
Each of toxic seeds (%, max.) 
Ergot (%, max.) 

 
1 
0.5 
0.3 
0.05 
0.05 

 
1.5 
0.5 
0.4 
0.05 
0.05 

 
2 
0.5 
0.5 
0.05 
0.05 

 
> 2 
> 0.5 
> 0.5 
> 0.05 
> 0.05 
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The analysis of the quality physical indices at wheat delivery is informative, 
considering the payment calculation, conditioning chain, wheat classification with an 
emphasis on the damaged wheat lots that are directed to other purposes.  

Generally, the freshly harvested wheat that is delivered directly from the field during 
the harvesting time cannot meet the quality indices required by the current standards.  

Harvesting and post-harvest maturation period result in the values of the processor-
imposed quality parameters (moisture, MW, impurity content, damaged grain) and the 
bakery-based indices (moist-gluten content, gluten-deformation index, falling number). 

Analyzing the 20 wheat varieties under study, the following may be observed at the 
delivery time: hectoliter weight recorded values between 70.95 kg/100 l in the Enesco variety 
and 79.30 kg/100 l in the Dropia variety; a large number of varieties are classified in degree 
III (Apache, Delabrad, Eliana, Enesco and Serina) due to their hectoliter weight and high 
impurity content represented by the weak grains. Most varieties are classified into degree I 
(Alex, Boema, Dropia, Dumbrava, Flamura 85, Glosa, Gruia, Rapid and Isvor). 

The germinated grains that influenced the falling number index were present in a rate 
of 1% in the Apache, Delabrad, Eliana, Enesco and Serina varieties. 

 
Table 4   Characteristics of wheat samples under study 

Variety MW 
(kg/100 l) 

Total 
impurities

(%) 

Weak 
grains 

(%) 

Germinated 
grains 
(%) 

Fusariosis 
attacked 
grains 
(%) 

Bug-
attacked 
grains 

(%) 

Class 
and 

degree 

Alex 77,85 10 6 0 0 0 AI 
Ardeal 75,10 12 7 0 0 0 AII 
Apache 72,50 12 7 1 0 0 BIII 
Boema 78,10 8 7 0 0 0 AI 
Ciprian 75,70 8 5 0 0 0 AII 
Crina 74,10 10 7 0 0 0 AII 
Delabrad 73,10 9 5 1 0 0 BIII 
Dor 75,10 7 6 0 0 0 AII 
Dropia 79,30 8 5 0 0 0 AI 
Dumbrava 77,90 9 5 0 0 0 AI 
Eliana 73,20 10 5 1 0 0 BIII 
Enesco 70,95 7 5 1 0 0 BIII 
Flamura 85 77,50 9 7 0 0 0 AI 
Glosa 77,10 7 5 0 0 0 AI 
Gruia 77,70 9 5 0 0 0 AI 
Isvor 78,90 9 6 0 0 0 AI 
Rapid 78,10 7 5 0 0 0 AI 
Romulus 75,40 9 7 0 0 0 AII 
Serina 72,20 12 7 1 0 0 BIII 
Turda 2000 75,80 9 6 0 0 0 AII 

 
 
The analysis of the technological value based on indices reflecting their milling and 

bakery value is synthetically presented in Table 5. 
The high values of the hectoliter weight and thousand grain weight emphasize high 

flour productivity in the Dropia, Dumbrava, Flamura 85, Glosa, Rapid, Turda 2000 and Isvor 
varieties. 
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The protein content depends on the genetic inheritance of the variety, and is 
considerably influenced by the warm and dry weather during grain formation and maturation, 
as well as by the fertilization system. 

Systematic nitrogen fertilization, use of ammonium sulfate and microelement-based 
leaf fertilization contribute to increasing humid gluten content as rainy weather and large 
nitrogen dressing result in increasing soluble protein content (albumines and globulines) 
which, in turn, lead to an increase in the gluten-deformation index compared to the 
rheological characteristics of the dough (development, resistance, elasticity, falling). 
 
Table 5 

Technological value of wheat varieties studied in 2009-2010 
under different environmental and technological conditions 

Variety MW  
(kg/100 l) 

TGW 
 (g) 

Proteins 
(%) 

Moist gluten
(%) 

Gluten 
deformation 
index (mm) 

Falling 
number 

Baking 
value 

Alex 77,85 45,25 14,20 24,70 7 240 Good 
Ardeal 75,10 42,70 12,70 23,80 9 320 Satisfactory 
Apache 72,50 40,50 12,50 22,70 11 220 Satisfactory 
Boema 78,10 45,90 14,70 24,90 9 280 Good 
Ciprian 75,70 43,70 14,90 24,10 9 320 Good 
Crina 74,10 48,70 14,20 22,40 10 330 Satisfactory 
Delabrad 73,10 44,50 13,70 23,10 7 290 Satisfactory 
Dor 75,10 47,20 14,40 22,90 9 320 Satisfactory 
Dropia 79,30 47,10 14,70 26,90 7 280 Very good 
Dumbrava 77,90 45,50 13,70 26,10 6 250 Very good 
Eliana 73,20 43,10 13,20 22,40 9 360 Satisfactory 
Enesco 70,95 43,20 12,50 24,20 9 320 Good 
Flamura 85 77,50 47,90 14,70 26,70 7 250 Very good 
Glosa 77,10 45,50 13,90 26,40 9 303 Very good 
Gruia 77,70 44,70 14,10 24,70 11 320 Good 
Isvor 78,90 45,20 14,90 26,20 9 220 Very good 
Rapid 78,10 45,30 15,10 27,20 7 250 Very good 
Romulus 75,40 43,70 14,20 25,90 11 320 Good 
Serina 72,20 44,90 13,90 24,70 8 280 Satisfactory 
Turda 2000 75,80 48,20 14,70 26,90 7 240 Very good 

 
 
According to the protein-content analysis of the 20 varieties, all are included in the 

good and very good bakery category. 
The analysis of the baking value expressed in the moist-gluten content, gluten-

deformation index, and falling number points out to the following: 
 The Dropia, Dumbrava, Flamura 85, Glosa, Rapid, Turda 2000 and Isvor varieties 

have very good bakery characteristics; 
 The Alex, Boema, Ciprian, Enesco, Gruia and Romulus varieties have good bakery   

characteristics; 
 The Ardeal, Apache, Crina, Delabrad, Dor, Eliana and Serina varieties have 

satisfactory bakery characteristics, and require improving substances for current 
bakery. 
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Conclusions 
 

1. Wheat quality is difficult to define since it includes multiple uses; however, wheat 
growers are forced to produce wheat of certain quality indices: milling, baking, pasta, biscuit-
making, starch, bioethanol, animal feed. 

2. Variety is the major quality-variation factor, resulting from genetic inheritance, 
although environmental conditions and crop technology considerably alter these 
characteristics; 

3. Balanced fertilization, nitrogen-rate splitting, ammonium sulfate use and foliar 
fertilization by microelements improve the moist-gluten content and decrease the gluten-
deformation index owing to the increasing content in cysteine and methionine which results in 
gluten resistance and elasticity, and bread volume improvement;  

4. Leaf disease and pest control provides the active photosynthesis of the leaf surface, 
reducing the degree of weak grain and improving some quality indices (thousand grain 
weight, hectoliter weight, protein content and moist-gluten content);  

5. Rainy weather after maturity and delayed harvest result in wheat watering, 
activation of the grain enzyme leading to starch and protein degradation, decreased thousand 
grain weight, increased friability (soft wheat grains), spike-grain germination, increased 
amylase activity, low gluten content, high gluten-deformation index, and impossible wheat 
use for milling and baking;  

6. Freshly harvested wheat has weak bakery characteristics (low gluten content, high 
gluten-deformation index, high falling number) and a maturation period is required between 
60 and 90 days for biochemical processes to occur in the grains in order to improve their 
bakery characteristics; 

7. Bug control (Eurigaster and Aelia) is obligatory as, during the grain formation and 
growth, they inject protein-altering salivary substances into the grains, which results in 
decreasing gluten content, increasing deformation index, lower bread volume, and crumb 
lowering;  

8. The use of untreated seed, farmer`s seed and monoculture results in technologically 
degraded wheat that is brand or fusariosis infected and has unsatisfactory quality indices 
making it unacceptable for milling and baking. 
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