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Comparative study of flour varieties by measuring the
physical and chemical properties of some types of local
and imported wheat flour

Adel Ferjani
( chemistry department. College of Science. Tobruk University. Libya )

Abstract.

This study aims to evaluate the chemical and physical properties of some varieties of
wheat flour used for baking, by collecting (7) samples of wheat flour from local
markets, where physical and chemical tests were conducted such as estimating the
percentage of moisture, protein, fat and gluten percentage according to the methods
approved in the American Society. (AACC) where the results of the physical
characteristics showed that the moisture content in all study samples was within the
Libyan specifications for the quality of wheat. The results of the chemical properties
indicated that there is a difference in the characteristics of local and imported wheat
flour. As it was found that the high gluten percentage in the imported Egyptian flour
and the low protein content in the samples of imported Italian and Egyptian flour,
while the ash content in all samples was within the Libyan specifications for wheat
No. (1251) for the year 2005. Wheat. The results of the statistical analysis also
indicated the presence of significant differences between the used wheat varieties that
can be directly and significantly reflected on the cooking properties of the samples.
.Key words: wheat flour, flour specifications, gluten content.
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Introduction

Wheat plays an important role as global commodity (Food and Agriculture
Organization of the United Nations, 2013) due to its gluten-forming proteins, which
are capable of having extensibility and elasticity required for bakery products and
pasta (Costa et al., 2008).

Bread is the first symbol of peoples ’lives in terms of its primary importance,
where there are people. Bread is the basis, and bread is usually made from wheat flour
putty with water and added to yeast and salt, and then it is baked, and there are many
types of bread whose quality depends on the rates of extracting flour, such as white
Arabic bread and contains It contains fewer vitamins, minerals and fiber.

Wheat grains are distinguished by containing a distinct food model, as the
grain of wheat contains good concentrations of carbohydrates, which are mainly
starch and proteins, the most important of which is gluten, which distinguishes wheat
dough from others in addition to vitamins, minerals, ash and other compounds of
importance to humans.

The quality of wheat flour depends on the physical and chemical properties of
the flour, and these characteristics have important effects on the production and
quality of bread, pasta and various types of sweets.

Different types of wheat entered the Libyan market, varying in quality and
specifications from several sources, which negatively affected the quality of the loaf
of bread due to the instability of flour specifications, and thus it became difficult to
have one type of wheat that gives the quality of flour suitable for making bread or
other products, In addition to the economic cost factor.

In order to produce a healthy and high quality food product, the raw materials
and the final product must be subjected to many laboratory tests and analyzes, from
which it is possible to judge the degree of quality and the suitability of the product to
the standard specifications.

The aim of the research.

1. Identify some of the chemical and physical properties of wheat flour.

2. Comparing the quality of local wheat flour with imported flour.

3. To know the extent to which the types of flour found in the Libyan market
conform to the Libyan standards.

Materials and methods
Physical estimates of wheat models :

The weight of a thousand grains was estimated using a counter (Seed Model ,2001)
prepared by the American company The Old Mild Company, while the hardness of
the grains and the specific grains weight were estimated using the standard methods
mentioned in AACC, No. 55-30), 10-55. AACC for the year 2000, respectively.

Wheat flour: Clean local and imported varieties of wheat grain from soil and
foreign materials. The amount of water needed to be added to each variety was
calculated after knowing its initial humidity as stated in AACC (44-19) for 2000.
Then the amount of water calculated to deliver moisture was added to 14% and left
for 24 hours to moisturize at room temperature and then crushed and from it was done
Get the flour and bran.
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Chemical estimates

For flour models: moisture, ash, total protein, and wet gluten for flour from all cereals
were used using the standard methods described in AACC No. 19-44, 10-80.

Moisture contents: were determined according to the (American Association
of Cereal Chemists-approved methods 44-15A ( AACC, 2000 ).

Wet gluten contents were determined according to the International
Association for Cereal Science and Technology standard method 137-1 (ICC, 2012)
using the Glutomatic 2200 system .

Protein content: The semi-micro-Kjeldahl method was used for determination
of nitrogen in wheat flour accordding to the AACC method 46-13 (American
Association for Clinical Chemistry, 1995), and protein content was calculated by
multiplying the nitrogen content by a conversion factor (5.7). Gluten content The
AACC method 38-12 (American Association for Clinical Chemistry, 1995) was used
to determine the gluten content of 25 g of wheat flour samples.

The ash content of flour produced from all-grain varieties has been estimated
using the standard methods mentioned in AACC No. 19-44 80-10.

Statistical Analysis

Statistical analysis (T-Test) was used, which aims to reveal the significance of the
statistical differences between the two groups of the local samples and the imported
samples in terms of quality.

Results and Discussion

Table (2) shows some chemical and physical properties of local and imported wheat
flour. It is clear from the results that the local wheat flour is superior in quality to the
imported flour. As the moisture content, which is one of the important criteria
affecting the shelf life or the stability of flour storage. It contains more than 14%
moisture content prone to mold growth and insect infestation (Manly, 2000.). Through
statistical analysis of moisture, it was observed that there was no significant
difference between the different characteristics of the local samples imported from the
flour mixture and between local and international wheat flour specifications (Table 2).

Table (1) showing some physical and chemical properties of wheat flour

Samples Gluten Protein Ash Moisture

Misurata flour %14.6 %12.6 %0.58 %11.8

Tripoli Flour %25.2 %12.3 %0.55 %11.2

Benghazi flour %18.5 %13.0 %0.60 %11.6

Italian flour %17.3 %11.5 %0.44 %12.4

Turkish flour %23.7 %13.2 %0.55 %12.2

German flour %22.9 %11.6 %0.47 %11.7

Egyptian flour %28.6 %10.44 %0.55 13.11

Libyan standards for | Not more than 25% Not less than 11.5% | Not more than 60% Not more than 14%
wheat /2015
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It has also been found that protein content is the main ingredient on which
wheat flour specifications and product quality depend. They ranged between 12.63 -
11.69% in different types of wheat (Kent, 1983). These values fall within the Libyan
wheat quality standards No. 1251 for 2015.

Table (2) Comparison of chemical and physical properties of imported and local samples

Protein Moisture Gluten

Local flour

Imported flour

Moral level

Moral at a level less than 5% ( *) -
(NS) - Not significant at more than 5% level

During the statistical analysis, it was noted that the protein content of local
wheat flour is not different from that in imported samples, all of which are within the
permitted limits locally and internationally, and therefore there are no significant
differences ( NS ) at more than 5% .

Ash content is an important measure. Relating it to the quality of the milling is
a strong indication of the flour yield and its purity, as it was found (Pratt. 1971) that
the low ash content has no direct relationship to the quality of baking, although the
flour containing bran did not give bread with good quality, and that the low ash
content In wheat flour did not affect the quality of bread. But bread made from flour
with a high ash content tends to be dark.

From the results in Table (3), it was found that the ash content of wheat flour
for all domestic and imported samples ranged from 0.50-0.58%. Thus, there is no
difference in the ash content between imported and local samples of all samples, and
all of them fall within the local and international specifications for the quality of
wheat flour. Also, it is noted through statistical analysis, Table (4) that there are
significant differences (*) at a level less than 5% for the samples Domestic and
imported. These values fall within the Libyan wheat quality standards No. 1251 for
2015.

Table (3) Group Statistics

- origin N Mean Std. Deviation Std. Error Mean

1.00

11.5333
Moisture
12.4000

5767
.5025 .05620 .02810

Ash

A W b~ W

2.00
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1.00 3 12.6333 .35119 .20276
Protein

2.00 4 11.6850 1.13823 56911

1.00 3 19.4333 5.36128 3.09534
Glotin

2.00 4 23.1250 4.62916 2.31458

Table (4) Independent Samples Test

Levene's Test | t-test for Equality of Means
for Equality of

Variances
F Sig. |t df Sig. Mean Std. 95% Confidence
(2- Difference |Error Interval of the
tailed) Differenc | Difference
e
Lower Upper
Equal variances assumed | .782 417 [-2.054 |5 .095 [-.86667 42203 -1.95153 |.21820
Moist Equal variances not -2.294 | 4.393 |.078 |-.86667 .37786 -1.87977 |.14644
assumed
Equal variances assumed | 9.853 .026 [2.095 |5 .090 .07417 .03540 -.01683 16517
Ash Equal variances not 2.345 14.352 |.074 .07417 .03163 -.01093 .15926
assumed
Equal variances assumed 1.360 296 [1.366 |5 .230 .94833 .69443 -.83674 2.73341
Protein  gqual variances not 1.570 [3.720 [.197 |.94833 60415 -.78005 2.67672
assumed
Equal variances assumed | .141 723 [-979 |5 372 [-3.69167 3.76922 |[-13.38074 |5.99741
Glotin Equal variances not -955 [4.023 |.393 |-3.69167 3.86502 |[-14.39821 |7.01488
assumed

Estimating the wet gluten in different types of wheat flour is very important as it gives an
indication of the quality of the flour. The percentage of wet gluten in the dough is a reflection of the
protein percentage in most cases, and it is one of the good indicators of the quality of wheat, which
significantly affects the quality of wheat conservation. The high gluten content gives good rheological
properties of dough and the desired texture for baking.

Table (2) notes the presence of non-significant differences ( NS ) in the mathematical mean
values for the percentage of wet gluten at a level of more than 5% between the various local and
imported flour samples that ranged between (15.43 - 23.13) and they fall within the Libyan
specifications for the quality of wheat flour.

Therefore, it was recommended to rely on local flour in the food industry for the quality of its
quality instead of imported flour.
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