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Abstract: In our study we have examined the effect of mineral fertilization on the extensigraph characteristics
of wheat-flours, The baking quality of winter wheat is largely determined by variety, but it can be influenced
by fertilization. Flours were from 3 varieties grown at six nitrogen fertilizer. The average gluten content of
varieties was very different (30.4, 35.8, and 41.7%, respectively). We have found that the extensigraph
properties of dough are affected by mineral fertilization, nevertheless, different varieties distinctly react to the
increase of the proportions of fertilizer. Based on our investigations, we have come to the conclusion that the
application of higher doses of nitrogen fertilizer did not improve the rheological properties of dough samples
beyond a certain level.
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Introduction

The rheological characteristics of doughs are determined by the amount and proportion
of gliadin and glutenin proteins, and their significance lies in the fact that they affect
both the processing ability of the dough and the quality of the end product.

Probably the most significant factor in determining the baking quality of winter wheat is
the variety, as it primarily accounts for the amount and quality of gluten proteins.
However, other factors, such as cropping year, site, mineral fertilization also have
considerable importance (Pepd et al., 2005, Gyori and Sipos, 2006, Baric et al., 2007,
Drezner et al., 2007). The variation in the quality parameters originated in the glutenin
subunit composition, in particular, in the balance between the high and low molecular
weight subunits (Gupta et al. 1992).

Parades-Lopes et al. (1985) found that the dough baking properties can be influenced by
nitrogen fertilization. The fertilization has a strong influence not only on yields but also
on baking quality and quality stability (Toth et al., 2006, Pep6, 2007).

Nitrogen fertilizer application improved bread making quality of wheat flour, mainly by
increasing the quantity of low molecular weight gliadins (Peltonen and Virtanen, 1994).
Gupta et al. (1992) found that as the flour protein content increased, the proportion of
glutenin remained constant, the proportion of gliadin increased, whereas the proportion
of albumin-globulin decreased. Doekes and Wennekes (1982) found that increasing N
fertilization increased the ratio of gliadin to glutenin correspondingly.

Boehm et al. (2004) analyzed fresh and frozen doughs to determine the effects of
nitrogen treatments on frozen storage. Nitrogen treatments had no significant effect on
extensigram curve area for fresh and frozen dough samples, and dough qualities
remained unchanged with an increase in N fertilization.

Scheromm et al. (1992) the composition in glutenin subunits remained unchanged with
increasing N fertilizer. Doekes and Wennekes (1982) establishd that in cultivars
fertilized with nitrogen only the gliadin content increased. All the flour samples had the
same average amounts of albumin and globulin. The glutenin contents were also
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independent of the total protein contents, but differed among cultivars. Glutenin content
proved to be related to both baking quality and grain hardness.

Nitrogen treatments consistently had a greater influence than S fertiliser on mixing
requirements and extensigraph tests (de Ruiter and Martin, 2001). There were no
detectable effects of S treatment without N fertiliser in all farinograph and extensigraph
tests on dough properties.

Our objective in this investigation was to study the influence of nitrogen fertilization on
extensigraph properties.

Material and methods

Samples are from the Latokép Experimental Site of The University of Debrecen, Centre
of Agricultural Sciences. It has calcareous chernozem soil with a 70-90 cm deep humic
layer, the humus content 2,8-3 %. The groundwater level is between 6-8 m. This soil
has medium level nitrogen and phosphorous and high level potassium supplies The pH
measured in KCl is 6.2. In the experiment we applied the following treatments: a
control, 30 kg ha” nitrogen, 22.5 kg ha-1 P,Os and 26.5 kg ha" K,O and the double,
threefold, fourfold and fivefold amount of these doses in four repetitions. Three winter
wheat varieties were investigated from 2006.

In total, 87 flour samples were analyzed for extesigraph properties. Mean flour protein
contents of cultivars (GK-Othalom, Lupus, Saturnus) were 12.6, 14.4, and 16.2%,
respectively. The average gluten content of cultivars were very different (30.4, 35.8, and
41.7%, respectively), as well.

Dough properties were determined by the Brabender Extensigraph according to
Approved Method 54-10 (AACC International 2000) after a 135-minute rest period.
The gluten content was determined by Perten Glutomatic.

Statistical analysis of the data was performed using SPSS 11.0 statistical software. One-
way ANOVA was used to analyze data to ascertain whether the fertilization
significantly affected the rheological properties of dough.

Results and discussion

Mineral fertilization improved significantly the extensigraph properties of GK-Othalom
(Figure 1). All the extensiograph values were measured as smallest in the control group:
we found that the values were higher with each fertilization level than that of the control
group (123 mm, 107 BU, 117 BU, and 20 mm, P<0,05). It was observable, however,
that with the increase of the fertilizer doses, the rheological properties of the dough
samples did not alter. We established that as the nitrogen doses increased the dough
properties did not improve. No significant discrepancies were discovered between the
various fertilization levels.

Along with the increase of the level of fertilization, the extensibility of the dough
samples of Lupus improved. However, the resistance to extension decreased in a small
compass, which was most apparent in the two highest levels of fertilization (109 and
115 BU) as compared to the control group (145 BU). The area under the curve,
similarly to resistance to extension (Rs) and maximum resistance (Rpax), somewhat
decreased with the application of larger portions of fertilizer.
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The extensigraph properties of Saturnus at the first and second levels of fertilization
improved as compared to the control group. Following this, however, decline could be
observed in all examined properties with increasing the portions of fertilizer. Dough
extensibility was lower with 3" and 4" level of fertilization than with the control group
(130, 128, and 147 mm, respectively). This tendency was even more remarkable in the
properties of resistance to extension maximum resistance, and the area under the curve.
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Figure 1. The extensigraph properties of the examineted varieties at different fertilization level in 2006

Conclusions

Based on our examinations, we have established that the extensigraph properties of
dough are affected by mineral fertilization. However, we have observed that various
varieties very much distinctly react to increasing the portions of fertilizer. The three
varieties under our examination had different levels of protein and gluten content.

The GK-Othalom was characterized by excellent extensigraph properties on each level
of fertilization, regardless of the applied fertilizer doses. The extensibility of Lupus
improved, but its other properties declined with the increase of the level of fertilization.
At Saturnus we have come to the conclusion that improvement was observable only on
lower fertilization levels; the further increasing of fertilizer portions did not improve,
but deteriorated the values of the examined parameters.

The data presented are for a set of cultivars grown at one location in one year, it could
be very interesting to continue these examinations on different cropping years and sites.
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