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Effect of Flour Extraction Rate on Flour Composition, Dough 
Rheological Characteristics and Quality of Flat Bread 

M. H. Azizi1*, S. M. Sayeddin2, and S. H. Payghambardoost1 

ABSTRACT 

The effect of flour extraction rate on flour composition, dough rheological characteris-
tics and the quality of Iranian flat breads (lavash, taftoon and barbari) and their staling 
rate was investigated. Flours with different extraction rates (70, 75, 80, 83, 86, 88, 90 and 
93) were subjected to different tests. Resultes indicated that, by increasing the extraction 
rate, the amount of protein, fat, fiber, ash, wet gluten, water absorption and the color of 
the flours all increased but the moisture content, sedimentation value and falling number 
decreased. Rheological studies of doughs by farinograph showed a reduction in dough 
stability, whereas the dough mixing tolerance index increased along with the extraction 
rate. By using an extensigraph it was shown that dough resistance, extensibility and the 
area under extensigram curves were decreased by increasing the extraction rate. A study 
of the effects of flours with different extraction rates on bread quality, showed that the 
overall quality of breads is generally affected by the flour extraction rate. Sensory analy-
sis of breads in respect to overall quality and staling indicated that the desirable rates of 
extraction for lavash, taftoon and barbari, breads are 88, 90 and 88 respectively.  
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INTRODUCTION  

Epidemiological studies have shown that 
the incidence of cardio-vascular disease, 
gastrointestinal disease and diabets among 
people living in industrial communities has 
increased. Studies, however, also indicated 
that the main reason for these problems 
could be related to the lack of fiber in their 
daily diet (Pomeranz et al, 1977). Bakery 
products and particularly bread are the best 
potential sources of fiber in this regard. The 
highest percentage of wheat bran that can be 
used for bread making is seven percent and 
these kinds of breads compared to others 
that are produced from white flours have an 
acceptable quality (Pomeranz et al., 1977). 
Regarding the effect of wheat bran on dough 
rheological characteristics and bread quality, 

many investigations have been reported (Ha-
ridas Rao and Malini, 1991; Lai et al., 
1974). Wheat bran has an adverse effect on 
bread volume. On the other hand, the parti-
cle size distribution profile of wheat bran 
also plays an important role on its effect. 
Results indicated that when the size of the 
wheat bran added to flour gets finer, the 
negative effect of wheat bran on bread vol-
ume is lower (Lai et al., 1974). Orth and 
Mander (1974) used flours with different 
extraction rates or yields and mentioned that 
special attention should be paid to the effect 
of the extraction rate on flour properties. 
Nikolaer and Mityukova (1976) reported 
that, with respect to any appreciable differ-
ences between compounds of wheat bran 
and wheat endosperm and even endosperm 
structure, flours with different extraction 
rates have different qualities. Moto et al. 
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(1973), Nikolaer and Mityukova (1976), 
Venkateswara et al. (1985), Mansour et al. 
(1988), Qarooni et al. (1993), and Qarooni 
et al. (1994) have all investigated the effect 
of the flour extraction rate on flour composi-
tion, dough rheological characteristics, bread 
quality and rate of staling on their native 
breads. However, to the best of our knowl-
edge, there is hardly any information on the 
effect of flour extraction rate on the flour 
composition, dough rheological characteris-
tics and quality of Iranian flat breads. 

MATERIALS AND METHODS 

Wheat used in this study was (Khazar1) 
which is produced at Mazandaran Province. 
Wheat was milled using Buhler laboratory 
mill to different extraction rates of (70, 75, 
80, 83, 86, 88, 90 and 93) that were used for 
different experiment. Active dried yeast was 
obtained from Fariman Co., Khorasan, Iran. 

Chemical and Physical Analysis of Flours 

Moisture, ash, fiber, fat, wet gluten and 
sedimentation tests were determined accord-
ing to AACC standard methods (1983) 44-
16 A, 08-07, 32-17, 30-10, 38-11 and 56-11 
respectively. Flour color was measured us-
ing Kent-Jones colorimeter (Tinsley Co., 
UK). The falling number was determined 

using AACC method 56-81 (1983). 

Rheological Characteristics 

For investigating dough properties, Farino-
graph and Extensigraph instruments were 
used, based on methods 54-21 and 54-10 of 
AACC (1983). 

Bread Making 

The breads investigated in this study were 
lavash, taftoon and barbari that are the pre-
dominant and the most consumed flat breads 
in Iran. Production of these breads was per-
formed using a method suggested by Maleki 
and Parchami (1975) without the addition of 
any bread improver. Specifications for the 
bread baking conditions have been presented 
in Table 1. 

Sensory Analysis of Breads 

The bread quality was investigated accord-
ing to Rajabzadeh (1991). Sensory evalua-
tion was performed using 15 expert panel-
ists. The overall quality of the breads was 
evaluated by considering quality characteris-
tics such as bread shape, crust, upper and 
lower surface, cavity and porosity, firmness 
and softness of texture, chewing ability, 
taste and aroma and the results were re-
ported as scores. The scores ranged from 0 
to 5, with 5 being the highest value. 

Table 1. Specification of different types of Iranian flat breads.  

Bread type Character 
Lavash Taftoon Barbari 

Dough loaf weight (g.) 
Dough mixing time (min.) 
First fermentation time (min.) 
Second fermentation time (min.) 
Third fermentation time (min.) 
Fermentation temperature (oC) 
Kind of furnace 
Baking temperature (oC) 
Baking time (sec.) 

180 
10 
60 
10 
1 
30 

Curvaturea 
320 
40 

300 
15 
60 
10 
1 

30 
Curvaturea 

300 
60 

400 
20 
90 
15 
5 

30 
Cupolab 

250 
480 

a A traditional kind of oven that is round and vat shaped made from clay. 
b A traditional kind of oven that is chamber and dome shaped with a window in front and made from clay. 
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Bread Staling Evaluation 

The staling rate of breads was evaluated us-
ing AACC (1983) method 74-30. After cool-
ing, breads were packed in polyethylene 
bags, stored at room temperature and evalu-
ated after 24, 48 and 72 hours. 

Statistical Analysis 

The means of results obtained from a sen-
sory evaluation of the staling rate during 
storage were analyzed using a completely 
randomized design (CRD) test. For a mean 
comparison of averages and introducing the 
best sample, Duncan’s new multiple range 
test was used. Statistical analysis of the data 
was carried out using SPSS software (Kin-
near and Gray, 1999). 

RESULTS AND DISCUSSION 

Chemical Characteristics of Wheat Flours 

The results obtained for the chemical char-
acteristics of wheat flours have been pre-
sented in Table 2. This shows that character-
istics such as moisture, ash, protein, crude 
fiber, fat, sedimentation number, wet gluten, 
falling number and color grade value are all 
affected by flour extraction rates. With the 
exception of moisture, falling number and 
sedimentation number all of which de-
creased with increasing of flour extraction 

rate, all other parameters have increased. 
The reduction in flour moisture with the in-
crease in the flour extraction rate is due to 
the presence of more wheat bran in flour 
which has less moisture compared with aleu-
ron particles. This also affects flour water 
absorption and the storage quality of this 
flour. Reduction in the falling number shows 
an increase in alfa-amylase activity of flours 
with a higher extraction rate, which is due to 
an increase in wheat germs and bran in 
flours. By increasing the flour extraction 
rate, the protein and crude fiber content of 
flour will increase and this is very important 
for nutritional issues and the physiological 
effect of cellulose on the digestive system. 
Although with increasing the extraction rate 
of flour the quantity of protein will increase, 
the sedimentation test shows that the quality 
of gluten will be reduced and this causes the 
weaker baking quality of high extraction rate 
compared to lower extraction rate flour. One 
of the physical properties that depends on 
the extraction rate is flour particle size. This 
property affects the rheological characteris-
tics of dough, such as water absorption and 
bread baking quality. Coarser particles were 
obtained from flours with a higher extraction 
rate which, in turn, can affect the gluten 
network of dough, starch gelatinization, vol-
ume, texture, shelf life and general quality of 
bread. Nikolaer and Mityukova (1976) re-
ported that flours with different extraction 
rates are of different quality. 

Table 2. Quality characteristics of wheat flours with different extraction rates. 

Extraction rate (%) 
Experimenta   70 75 80 83 86 88 90 93 
Moisture(%) 12.30 12.02 11.80 11.60 11.09 10.45 10.10 9.88 
Ash(%) 0.54 0.57 0.79 0.92 1.06 1.17 1.30 1.51 
Protein(%) 10.64 10.67 10.90 11.06 11.20 11.41 11.54 11.77 
Crud fiber (%)  0.34 0.43 1.20 1.35 1.74 1.96 2.01 2.24 
Fat (%) 1.10 1.16 1.31 1.45 1.70 2.10 4.26 4.70 
Sedimentation (ml) 27 25 24 22 19 15 12 11 
Wet gluten (%) 24.2 24.8 25.8 26.2 26.1 24.4 25 26.1 
Falling no. (sec.) 570 565 551 540 533 525 510 506 
Color (K.J) 0.85 1.72 6.30 8.85 10.20 11.30 12.30 13.41 

aAll values except wet gluten are expressed on 14% moisture basis.
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Rheological Properties 

To study the effects of the flour extraction 
rate on the rheological properties of dough, 
farinograph and extensigraph tests have been 
applied to flours and the results are pre-
sented in Tables 3 and 4. As shown in Table 
3, water absorption was increased by in-
creasing the flour extraction rate but dough 
stability and the mixing tolerance index after 
10 and 20 minutes were reduced. This shows 
the negative effect of wheat bran on dough 
rheological characteristics and the gluten 
network. The effect of flour extraction rate 
on extensigram characteristics has been pre-
sented in Table 4. This is such that, with in-

creasing the flour extraction rate, resistance 
to extension, extensibility and the area under 
the extensigram curves reduced. This nega-
tive effect of a higher extraction rate flour 
on dough rheological characteristics is due 
to a reduction in the gluten network and 
quality due to the presence of a larger 
amount of wheat bran in flour that results in 
weaker resistance to mechanical shocks. The 
same result showing the effect of wheat bran 
on dough rheological characteristics has 
been reported by Haridas Rao and Malini) 
(1991) and Lai et al., (1974). 

Bread Quality 

Iranian breads were evaluated for shape, 
crust, upper and bottom surface, cavity and 
porosity, firmness and softness of texture, 
chewing ability, odor, flavor and taste by a 
team of expert panelists. This sensory analy-
sis of bread is reported in Table 5. As is 
shown, by increasing the extraction rate of 
flours, the quality of breads was improved 
up to a 90 percent extraction rate. The same 
result has been reported by Lai et al. (1974). 
Statistical analysis shows that, by increasing 
the extraction rate of flour, bread quality is 
affected significantly and differences in 
bread quality averages are meaningful at 

(P=0.05). Based on the results presented in 
Table 5 with a higher than 95 percent prob-
ability, it can be concluded that the best ex-
traction rate of flour for baking lavash is 88, 
for taftoon is 90 and for barbari is 86 and 88 
percent. There is no difference between an 
86 and 88 percent extraction rate for barbari 
and given the better nutritional and eco-
nomical characteristics of higher extraction 
rate flour, it can be concluded that the best 
extraction rate for barbari is 88 percent. 

Table 3. Effect of flour extraction rate on farinograph characteristics.  

                                                                 Flour extraction rate (%) 
Rheological properties 70 75 80 83 86 88 90 SEM(±) 
Water absorption (%)  61.0b 61.0b 61.5c 62.7d 63.9f 56.6a 66.3e 0.26 
Dough development time (min.)  2.5a 2.5a 3.0b 3.3bc 3.5c 3.8d 3.3bc 0.23 
Dough stability (min.)  8.4e 8.5e 6.0d 4.8c 4.2c 3.5b 2.7a 0.21 
Mixing tolerance index after 10 
min(BU)  

85e 80d 80d 80d 70c 50b 33a 2.61 

Mixing tolerance index after 20 
min(BU)  

140e 140e 140e 135de 130d 100c 70b 2.42 

Dough rupture time (min.) 4.5a 4.5a 4.5a 5.5b 6.0bc 7.7c 10.0d 0.41 
Valorimeter value (BU)  54b 56c 56c 53ab 54b 56c 52a 1.09 

Values in the same row followed by different letter differ significantly. 
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 Evaluation of Staling Rate of Breads 

Regarding the effect of the flour extraction 
rate on the staling rate of breads, it was 
proved that by increasing the extraction rate 
of flour for all three type of breads (lavash, 
taftoon and barbari), the staling rate will be 
reduced while the quality numbers will in-
crease. However this increase is up to a cer-
tain extraction rate for each kind of bread 
and then that quality value will be reduce 
again. Venkateswara et al. (1985), Mansour 
et al. (1988) and Qarooni et al. (1993) inves-
tigated the effect of the flour extraction rate 
on the rate of staling of flat breads and re-
ported the same result. Results of the study 
of the staling rate of different type of breads 
after 24, 48 and 72 hours storage are pre-
sented in Table 6. These results show that, 
for lavash and taftoon breads, extraction 

rates of 86 and 88 are the best and have a 
significant effect on retarding the staling rate 
of this kind of bread and there is no differ-
ence between a 86 and 88 percent extraction 
rate at P=0.05. For barbari bread, extraction 
rates of 83, 86, 88 and 90 can best be used 
for retarding the staling rate of this type of 
bread and there are no differences between 
these extraction rates.  

CONCLUSIONS 

From a consideration of all parameters 
such as the physico-chemical properties of 
flour, rheological characteristics of dough, 
baking quality of bread and staling rate, it 
can be concluded that the best extraction rate 
of flour for baking lavash bread is 88 per-
cent because this sample has the highest 

Table 4. Effect of flour extraction rate on extensigram characteristics. 

Rheological properties 
Extraction rate 
 
 

Time 
 

 (min.) 

Resistance to 
extension  

(BU) 

Extensibility 
 

(mm) 

Ratio 
R/E 

Maximum resis-
tance 
 (BU) 

Energy 
 

(cm2 ) 
45 243c 156f 1.56b 315h 64f 70 

 90 300f 150e 2.00fg 420m 78j 
135 320g 150e 2.13h 450n 86l 
45 260d 170h 1.53b 330I 63f 

 
75 

90 290ef 165g 1.76d 388k 75I 
135 318g 170h 1.87e 420m 82k 
45 200a 145d 1.38a 260f 47bc 

 
80 

90 280e 155f 1.80de 330I 72h 
135 320g 155f 2.06g 410l 79j 
45 200a 138c 1.44a 250e 47bc 

 
83 

90 280e 135c 2.07g 340j 62f 
135 300f 150e 2.00fg 340j 68g 
45 250cd 127bc 1.97f 260f 42b 

 
86 

90 305f 126bc 2.42j 320h 57e 
135 305f 130bc 2.35I 336ij 58e 
45 220b 127bc 1.73d 222c 41b 

 
88 

90 262d 133c 1.97f 272g 53d 
135 300f 119b 2.52k 315h 56e 
45 195a 118b 1.65c 195b 40b 

 
90 

90 241c 132c 1.83e 250e 49c 
135 260d 120b 2.17h 270g 52d 
45 190a 110a 1.72d 170a 37a 

 
93 

90 227b 121b 1.88e 241d 45bc 
 
SEM(±) 

135 
- 

242c 
3.37 

125bc 
2.58 

1.94f 
0.03 

251e 
3.36 

48c 
2.63 

Values in the same column followed by different letter differ significantly. 
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rank for quality and retarding the staling rate 
among all the other samples. For taftoon 
bread, extraction rates of 88, 90 and 93 had 
the best quality but an extraction rate of 88 
has the greatest effect on retarding the stal-
ing rate and this can be the best among all 
other samples for this type of bread. For 
barbari bread there is no difference between 
83, 86, 88 and 90 percent extraction rates. 
However, by considering the effect of these 
samples on bread quality (Table 5) it can be 
shown that extraction rates of 86 and 88 
were the best and, taking account of the eco-
nomic and nutritional questions, an extrac-
tion rate of 88 could be considered as the 
best sample. The result of this study show 

that the recommended extraction rates for 
the preparation of three traditional Iranian 
breads are higher than those extraction rates 
that nowadays are in practice used in baker-
ies. 
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Table 5. Effect of flour extraction rate on overall quality of breads.  

Bread type 
Extraction rate Lavash Taftoon Barbari 

70 2.69e 3.06f 3.23c 
75 2.77e 3.29e 3.37c 
80 3.30d 3.64d 3.90b 
83 3.49cd 3.80cd 4.03b 
86 3.66bc 4.02bc 4.29a 
88 3.89a 4.25ab 4.27a 
90 3.87ab 4.30a 3.90b 
93 
SEM(±) 

3.61c 

0.02 
4.06ab 

0.04 
3.26c 

0.03 

Values in the same column followed by a different letter differ significantly. 
All scores ranged from 0 to 5 with 5 being the highest value. 
Scores are the average of sensory values presented by 15 expert panelists. 
 
 
 
Table 6. Staling rate of different types of breads.  

 Lavash Taftoon Barbari 
Extrac-
tion rate 

First 
day 

Sec. day Third 
day 

First day Sec. Day Third 
day 

First day Sec. day Third 
day 

70 4.00b 2.60b 1.20b 3.33a 2.07a 1.20a 2.97a 1.93a 1.13b 
75 4.06b 2.67b 1.33bc 3.60b 2.13a 1.27ab 2.90a 2.00a 1.20b 
80 4.17c 3.20cd 1.53c 3.80b 2.27a 1.60b 3.50b 2.33b 1.40c 
83 4.13bc 3.17c 1.53c 4.73d 3.00c 1.53b 4.13c 2.40bc 1.47c 
86 4.53d 3.37d 1.67d 4.87d 3.40d 1.87c 4.20c 3.30d 1.53d 
88 4.93e 3.80e 1.93e 5.33e 3.53d 2.33d 4.47d 3.33d 1.53d 
90 4.00b 2.80b 1.27b 4.67d 2.93bc 1.47b 4.33cd 2.67c 1.27bc 
93 
SEM(±) 

2.85a 

0.04 
2.27a 

0.02 
0.87a 

0.01 
4.20c 

0.03 
2.73b 

0.02 
1.13a 

0.01 
3.47b 

0.03 
2.27b 

0.02 
1.00a 

0.01 

Values in the same column followed by a different letter differ significantly. 
All scores ranged from 0 to 5 with 5 being the highest value. 
Scores are the average of sensory values presented by 15 expert panelists. 
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 يت نانهايفير و كيك خميات رئولوژيخصوص بات آرد،ي تركير درجه استخراج رويتاث
 مسطح

 غمبردوستيپ .ح.ن و سيديس .م.، سيزيعز.ح.م

  چكيده

 مسطح يت نانهايفير و كيك خميات رئولوژي خصوص،بات آرديترك ير درجه استخراج رويتاث
 يآرد با درجه استخراجها. ار گرفت قري آنها مورد بررسياتي بشدت و  )يبربرلواش، تافتون و (
بااضافه .  شديري آنها اندازه گييايمي و شيكيزيات فيه و خصوصيته) 93،90،88،86،83،80،75،70(
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بر، خاكستر، گلوتن مرطوب، جذب آب و رنگ آردها ي، فين ، چربيشدن درجه استخراج، مقدار پروتئ
 خواص يدر بررس. دا كرديا كاهش پنامبر آنهنگ ي و فالي رطوبت، عدد رسوبيافت وليش يافزا

س افت مخلوط يش در اندير و افزاي خممقاومت كاهش در منوگراي فار ي توجه به منحن بايكيرئولوژ
ش ي با افزاير منحني و سطح زيريكشش پذ مقاومت به ز كاهش دري نم اكستنسوگرايمنحنو در كردن 

ر يه شده تاثي تهي نانهايت كليفي و كي خواص حسيدرجه استخراج رو.درجه استخراج مشاهده شد
 ي نانهاي نانها نشان داد كه درجه استخراج مناسب براياتي و بيفيازات كيز امتي داشت و آنالي داريمعن

ن ين درجه استخراجها بهتريه شده با اي تهي بوده و نانها88 و 90، 88ب ي به ترتيلواش، تافتون و بربر
  . داشتند راين زمان ماندگاري تريت و طولانيفيك
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