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ABSTRACT

Omega-3 is one of the essential fatty acids and is monumental for human health. But it is not produced by the 
human body, so it must be provided by food. In this study, flaxseed oil and fish oil as sources of omega-3 in 7 g 
and 12 g have been added to wheat flour dough. The production of breads has been done in the traditional way. 
Rheological characteristics of bread samples have been determined, the organoleptic properties of omega-3 breads 
are maintained for 1, 3, 5 days and evaluated by sensory method. The sensory properties of bread with flaxseed 
improved on the first day, but over time, the sensory quality of bread decreased. Bread containing fish oil received 
low points in terms of organoleptic and rheological, it was not accepted. Fatty acid profile showed the level of 
omega3, DHA, DPA, PUFA, MUFA, ALA and SFA in these two tests did not change for 5 days. Due to the high 
amount of omega-3s in flaxseed bread compared to fish oil bread, bread enriched with flaxseed oil on the first day 
of baking is suitable for production, both in terms of nutrients (omega-3 content) and sensory and rheological.
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INTRODUCTION 

Foods are mainly of a plant origin, wheat in the form of bread, 
being the main staple. Food enrichment is a way to compensate 
for micronutrient deficiencies and to minimize or control essential 
micronutrient deficiencies Omega-3 fatty acids are essential to 
overall growth. It has been effective in the treatment of many 
diseases and is not produced by the human body, so it should be 
provided through food [1-3].

Healthy food can be used as the first medicine in the treatment 
of many diseases; therefore, the use of enriched bread in the 
diet of people due to their high nutritional value and improving 
the rheological properties of the dough and improving the 
organoleptic properties of bread is important. The most important 
omega-3 fatty acids in terms of nutrition include alpha-linolenic 
acid, eicosapentaenoic acid and docosahexaenoic acid. Fatty acids 
(omega-3) are found large amounts in certain vegetable oils such 
as flaxseed oil and to a lesser extent in canola, soy and walnut oils 
[4-6].

Many fats are sensitive to heat, light and oxygen, so they oxidize 

quickly. Oxidation of fatty acids is one of the main causes of 
food spoilage and can affect the taste, aroma, texture, shelf life 
and color of food. FDA allowed the labeling of foods and dietary 
supplements containing EPA and DHA to be effective in reducing 
cardiovascular disease [3,7,8].

There is strong evidence that the risk of cardiovascular disease, 
high blood pressure and atherosclerosis is reduced by increasing 
the amount of omega-3 fatty acids in the diet Omega-3 fatty 
acids reduce the risk of heart disease by lowering blood viscosity, 
lowering plasma fibrinogen to inhibit platelet aggregation, lowering 
serum triglyceride levels and lowering blood pressure. Omega-3 
supplements can lower total cholesterol in the body. Nutritional 
deficiency of these fatty acids can be associated with problems such 
as limited growth, irregular fatty acids in body tissue and fertility 
[9-12].

Low levels of omega-3 fatty acids in red blood cells are linked to 
neurological disorders attention deficit hyperactivity disorder, 
Alzheimer's disease and depression, but research has not yet 
confirmed that omega-3 fatty acids can improve the symptoms of 
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these diseases Investigation of omega-3 sources with the aim of 
improving the nutritional, rheological and organoleptic properties 
was added to the bread formulation as a suitable additive, and the 
effects of its various features were evaluated [13,14].

MATERIAL AND METHODS

Special flour for bread (18% star flour) and bakery yeast named 
Razavi were used, consumable salt includes common iodized salt 
under the brand name Crystal, the required water is supplied from 
semi-hot municipal piped water, Flaxseed oil and polyethylene bag 
was made under the brand name Penguin.

Method of making barbary bread

Dough formulation: The amount of dough used to prepare each 
chin in this study was 200 g, and we weighed 7 g of flaxseed oil 
based on the weight of the dough, 4 g of salt and 10 g of yeast were 
weighed. The amount of water consumed was 750 cc based on the 
weight of the flour, after baking the breads were cooled to room 
temperature and kept in ziplock bags.

Steps of dough preparation: First sift the flour, add salt, yeast and 
add a certain amount of water. After mixing, we rested the dough 
for 45 minutes and divided the dough into 200 g and rested the 
dough again for 15 minutes, dough was then placed in a home oven 
for 60 to 90 minutes. Gas stove with a temperature of 200°C-250°C 
was used, the breads were packed and labeled in polyethylene 
bags after being removed from the gas oven and cooled to room 
temperature [15].

Investigation of fatty acid profiles

Folch method was used to extract fat and study the profile of 
fatty acids. Methyl ester of fatty acids was prepared according 
to ISO: 5508 standard and cold method. Methyl esters by ISO 
method: 5509 with TRACEGC Thermofininigan ITALYT gas 
chromatography device, equipped with Split/Splitless injector, 
FID detector, column with specifications (BPX 70: 60 m length, 
0.25 mm ID, 0.25 dm df), nitrogen carrier gas with flow rate was 
0.8 ml/min and the injection chamber temperature was 270°C. 
Crush 50 grams of bread and add it to normal hexane so that it 
covers the bread until it is completely mixed. Strain the mixture to 
separate the oil and hexane from the bread, put the liquid mixture 
in a rotary to separate the oil from the hexane. The obtained oil is 
methylated with 2 M Methanolic potash and normal hexane and 
homogenized. The methylated oil is removed at 55°C and removed 
from its upper phase and injected into a GC machine [16,17].

Sensory test

Descriptive test was used to evaluate sensory characteristics. The 
purpose of this test was to determine the intensity of the desired 
characteristics and was performed by 12 evaluators. Samples are 
anonymous and coded with a pre-designed form. The existing and 
usable form in Tehran Grain Research Institute, prepared according 
to the standard (AACC No.30-74, 2000) including attributes with 
their specific coefficients were provided to the evaluators. The 
evaluators gave each feature a score of 1-5, which was multiplied 
by its specific coefficient and the final score was obtained, the total 
score is divided by 20 to get the bread score (quality number). The 
bread grading in these forms according to the quality number was 

as follows: Score 5: Excellent, Score 5/4-99/4: Very good, 4-49/4: 
Good, 3-99/3: Acceptable and less than 3: Unsatisfactory (Table 1).

Table 1: An example of a bread sensory evaluation form.

Coefficient Bread Feature 

2 Form and Shape

2 Bottom  surface feature

2 surface feature Low

1 Color

4 Bread texture

4 Ability to chew

2 Perfume and Smell

3 Taste

20  Total/20=Bread rating (Quality number)

Methods and tools for data analysis

Statistical analysis of mini-tab software and analysis of variance 
were used to analyze the data. Tukey test was used to compare the 
means and to investigate the simple and interaction effects of the 
factors.

RESULTS 

Bread Nut Toughness Test Texture Profile Analysis (TPA)

The process of hardening the bread crust is usually due to two 
reasons: the hardening that results from the transfer of moisture 
from to the crust and the inherent hardening of the cellular material 
that goes back to the recrystallization of starch Bread resistance 
to deformation is a tissue property that indicates the stability and 
strength of bread kernels and the degree of this strength and its 
increase over time is an important factor in evaluating bread stale 
[18-20].

According to the obtained results, the amount of bread kernel 
stiffness in this treatment has increased with increasing test time, i.e 
over time (p<0.05). These results are consistent with the research. 
Evaluation of organoleptic properties by sensory method such as 
aroma, shell color, smell and taste analysis of bread properties 
based on five senses was used. Tissue of bread samples containing 
omega-3 oil was used during storage at intervals of 1, 3 and 5 days 
using a tissue measuring device. The texture of omega-3 breads was 

Figure 1: The effect of increasing omega-3 sources on bread crust 
(Newton).
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examined on days 1, 3 and 5 using a Texture Analyser. Hardness 
of bread during storage is usually associated with loss of moisture 
in bread. Excel software and mini-tab were used to draw the charts 
(Figure 1). All experiments were performed in 2 replications [21,22].

Sensory test results

Based on sensory tests, the characteristics of the surface and shape 
had the best score on the first day, but over time we saw a decline 
in quality (p<0.05).

The results of the lower surface properties have been in harmony 
with the results of the surface properties and the quality has 
decreased over time (p<0.05). Bread color score in these treatments 
has decreased over time (p<0.05). Bread texture is also the highest 
score related to the first day of storage, which over time we saw 
a decrease in the quality of bread texture. The best chew ability 
score, which decreased with increasing shelf life (p<0.05). The 
best Perfume and Smell of bread has received less points over time 
(p<0.05). The best taste of bread, like the above results, is related 
to the first day of baking, which decreases the taste score with the 
passage of bread storage time (p<0.05) (Figure 2). The quality score 
of bread, which is the result of the sum of all the characteristics of 
bread, is the highest quality score of the bread sample of the first 
day of baking, which has lost its quality during five days of storage 
(p<0.05). The highest score for the sensory test was observed in the 
bread of the first day of storage, which decreased in quality over 
time (p<0.05) (figure 3).

Results of fatty acid profile test

The total amount of Saturated Fatty Acids (SFA) in this treatment 
did not change during 5 days of storage and there was no statistically 
significant difference (p<0.05). The total amount of Saturated 
Fatty Acids (SFA) in this treatment did not change during 5 days of 

storage and there was no statistically significant difference (p<0.05). 
Mono Unsaturated Fatty Acids (MUFA) with a double bond also 
did not show a statistically significant difference in both treatments 
after five days (p<0.05). 

There was no difference in the amount of omega-3 in this treat-
ment after five days, which did not have a statistically significant 
difference (p<0.05). Showed a decreasing trend in omega-3 levels 
over a period of 30 days, which has a statistically significant dif-
ference (p<0.05). The total amount of Polyunsaturated Fatty Ac-
ids (PUFA) remained constant over time in both treatments of 
fish oil, which did not have a statistically significant difference 
(p<0.05). Docosahexaenoic Acid (DHA) did not change in fish oil 
bread and there was no statistically significant difference (Figure 
4). Investigation of Alpha Linolenic Acid (ALA) persistence in this 
treatment can be seen that there is no statistically significant dif-
ference (p<0.05). Nutritional results showed that Docosahexaenoic 
Acid (DPA) remained constant during 5 days of storage in fish oil 
treatment, which did not show a statistically significant difference 
(p<0.05). After 30 days of storage showed no statistically significant 
difference (p<0.05). The omega-3 from this study was consistent 

and it did not change during these days (Figure 5).

DISCUSSION

Regarding bread stiffness test, the highest score of this treatment 
was related to the first day of storage, which decreased over time 
(p<0.05). Flax bread is suitable for production and suitable for 
consumption on the first day of baking.

In the sensory test, the best result is the bread of the first day of 
baking because its organoleptic properties have decreased over time 
(p<0.05). The sensory and rheological score of this bread decreases 

Figure 2: The effect of adding fish oil on the sensory properties of bread 
during the five-day storage period.

 

 

Figure 3: The effect of adding flaxseed oil (flax) on the sensory 
properties of bread during the five-day storage period.

Figure 4: Profile of fatty acids of bread enriched with fish oil.

 

Figure 5: Profile of fatty acids of bread enriched with linseed oil.

 



4

Sobhani G, et al. OPEN ACCESS Freely available online

J Food Process Technol, Vol.12 Iss.7 No:896

over time, so flax bread is suitable for production and suitable for 
consumption on the first day of baking. In sensory test, the best 
result of these two samples was bread containing flaxseed oil on 
the first day of baking, and over time the retention of organoleptic 
properties decreased less (p<0.05). Regarding the fatty acid test 
of these two large bread samples, the amount of omega 3, Mono 
Unsaturated fatty acids (MUFA), Saturated Fatty Acids (SAFA), 
Polyunsaturated Fatty Acids (PUFA) and Alpha Linolenic Acid 
(ALA) remained constant and did not change (p<0.05). Omega-3 
Docosahexaenoic Acid (DPA), Saturated Fatty Acids (SAFA), 
Mono Unsaturated fatty acids (MUFA), Polyunsaturated Fatty 
Acids (PUFA), Alpha Linolenic Acid (ALA) and Docosahexaenoic 
Acid (DHA) levels did not change in fish bread (p<0.05). Flax 
bread has the highest amount of omega-3 and no Docosahexaenoic 
Acid (DHA), while bread contains fish oil Docosahexaenoic Acid 
(DHA) and has the lowest amount of omega-3. 

Docosahexaenoic Acid (DHA) is an essential fatty acid that belongs 
to the family of n-3 fatty acids. As a result both of samples will be 
a good source of omega-3. The fatty acids of bread enriched with 
linseed oil remain stable for five days after baking and have a higher 
omega-3 and are suitable for production. The fatty acid profile of 
bread enriched with linseed oil shows a shelf life of five days. Fatty 
acids of bread enriched with linseed oil remained stable for 5 days 
after baking and had more omega-3, higher sensory and rheological 
scores than fish oil bread.

Fatty acids of bread enriched with linseed oil remained stable for 
5 days after baking and had more omega-3, higher sensory and 
rheological scores than fish oil bread. It is suitable for production, 
but because the sensory and rheological points of this bread have 
decreased over time, so flaxseed bread is suitable for production 
and consumption on the first day of baking.

Bread enriched with fish oil, both on the first day of baking and on 
the fifth day of storage, has a low score and is not suitable [23-25].

REFERENCES

1. Ogunronbi O, Jooste PJ, Abu JO, Van der MB. Chemical composition, 
storage stability and effect of cold‐pressed flaxseed oil cake inclusion 
on bread quality. J Food Process Preserv. 2011;35:64-79.

2. Goesaert H, Brijs K, Veraverbeke WS, Courtin CM, Gebruers K, 
Delcour JA. Wheat flour constituents: How they impact bread quality, 
and how to impact their functionality. Trends Food Sci Technol. 
2005;16:12-30.

3. Simopoulos AP. An increase in the omega-6/omega-3 fatty acid ratio 
increases the risk for obesity. Nutrients. 2016;8:128.

4. De Aguiar AC, Boroski M, Monteiro AR, De Souza NE, Visentainer 
JV. Enrichment of whole wheat flaxseed bread with flaxseed oil. J 
Food Process Preserv. 2011;35:605-609.

5. Hussain S, Anjum FM, Butt MS, Alamri MS, Shabbir MA. 
Development and evaluation of nutritionally superior baked products 
containing flaxseed. Pak J Nutr. 2012;11:160.

6. Newton I, Snyder D. Nutritional aspects of long-chain omega-3 
fatty acids and their use in bread enrichment. Cereal Foods World. 
1997;42:126-131.

7. Every D, Gerrard JA, Gilpin MJ, Ross M, Newberry MP. Staling in 
starch bread: the effect of gluten additions on specific loaf volume and 
firming rate. Starke. 1998;50:443-446.

8. Fialkow J. Omega-3 fatty acid formulations in cardiovascular disease: 
dietary supplements are not substitutes for prescription products. Am 
J Cardiovasc Drugs. 2016;16:229-239.

9. Girma T, Bultosa G, Bussa N. Effect of grain Tef Eragrostis tef 
(Zucc.) Trotter) flour substitutions with flaxseed on mineral content, 
antioxidant activity, phytic acid content and microbial quality of 
injera. Sci Technol Arts Res. 2013;16(2):51-58.

10. Calderelli VA, Benassi MD, Visentainer JV, Matioli G. Quinoa 
and flaxseed: Potential ingredients in the production of bread with 
functional quality. Braz Arch Biol Technol. 2010;53:981-986.

11. Mridula D, Singh KK, Barnwal P. Development of omega-3 rich energy 
bar with flaxseed. J Food Sci Technol. 2013;50:950-957.

12. Khouryieh H, Aramouni F. Effect of flaxseed flour incorporation on 
the physical properties and consumer acceptability of cereal bars. Food 
Sci Technol Int. 2013;19:549-556.

13. Mazza M, Pomponi M, Janiri L, Bria P, Mazza S. Omega-3 fatty acids 
and antioxidants in neurological and psychiatric diseases: An overview. 
Prog Neuropsychopharmacol Biol Psychiatry. 2007;31:12-26.

14. Cui W, Mazza G, Biliaderis CG. Chemical structure, molecular size 
distributions, and rheological properties of flaxseed gum. J Agric Food 
Chem. 1994;42:1891-1895.

15. Collar C, Bollaín C. Relationships between dough functional 
indicators during breadmaking steps in formulated samples. Eur Food 
Res Technol. 2005;220:372-379.

16. Folch J, Lees M, Stanley GHS. A simple method for the isolation 
and purification of total lipides from animal tissues. J Biol Chem. 
1957;226:497-509.

17. Jiang Z, Li X, Yang S, Li L, Tan S. Improvement of the bread making 
quality of wheat flour by the hyper thermophilic xylanase B from 
thermotoga maritima. Food Res Int. 2005;38:37-43.

18. Menteş Ö, Bakkalbaşşi E, Ercan R. Effect of the use of ground flaxseed 
on quality and chemical composition of bread. Food Sci Technol Int. 
2008;14:299-306.

19. Galvão MD, Narain N, Nigam N. Influence of different cultivars on 
oil quality and chemical characteristics of avocado fruit. Food Sci 
Technol. 2014;34:539-546.

20. Guy RC, Hodge DG, Robb J. An examination of the phenomena 
associated with cake staling. FMBRA Report. 1983.

21. Mahmoud RM, Abou Arab AA. Comparison of methods to determine 
the extent of staling in Egyptian-type breads. Food Chem. 1989;33:281-
189.

22. Bice CW, Geddes WF. Studies on bread staling. Evaluation of 
methods for the measurement of changes which occur during bread 
staling. Cereal Chem. 1949;26:440-465.

23. Jooy H. Evaluation of physical and sensory properties of Iranian Lavash 
flat bread supplemented with Precipitated Whey Protein (PWP). Afr. 
J Food Sci. 2009;3:028-034.

24. Pohjanheimo T, Hakala M, Kallio H. Effect of baking process and 
storage on volatile composition of flaxseed breads. Developments in 
Food Science. Elsevier. 2006;43:339-342. 

25. Koca AF, Anil M. Effect of flaxseed and wheat flour blends on dough 
rheology and bread quality. J Sci Food Agric. 2007;87:1172-1175.

https://ifst.onlinelibrary.wiley.com/doi/abs/10.1111/j.1745-4549.2009.00452.x
https://ifst.onlinelibrary.wiley.com/doi/abs/10.1111/j.1745-4549.2009.00452.x
https://ifst.onlinelibrary.wiley.com/doi/abs/10.1111/j.1745-4549.2009.00452.x
https://www.sciencedirect.com/science/article/abs/pii/S0924224404001906
https://www.sciencedirect.com/science/article/abs/pii/S0924224404001906
https://www.sciencedirect.com/science/article/abs/pii/S0924224404001906
https://www.sciencedirect.com/science/article/abs/pii/S0924224404001906
https://www.mdpi.com/2072-6643/8/3/128
https://www.mdpi.com/2072-6643/8/3/128
https://ifst.onlinelibrary.wiley.com/doi/abs/10.1111/j.1745-4549.2010.00506.x
https://ifst.onlinelibrary.wiley.com/doi/abs/10.1111/j.1745-4549.2010.00506.x
https://ifst.onlinelibrary.wiley.com/doi/abs/10.1111/j.1745-4549.2010.00506.x
https://d1wqtxts1xzle7.cloudfront.net/31144994/fin2204.pdf?1366334074=&response-content-disposition=inline%3B+filename%3DDevelopment_and_Evaluation_of_Nutritiona.pdf&Expires=1626422957&Signature=OBE6fkbPaAQ7dUsBQS8dkLp77eCfqts632H45k4WkFy8-Jhcj96iw6Gw4ApQqAheD8YnTKxSooGA-rriwsTb2DWwvBEwLMFTy2VXXZSRYiBCG-ax40hKkDYHfwUccfRl~m5JIJJpMs7Ld1TTOoAqnVP1DaHh6kzIdkgzSz9YgTyATJXkz7iMHdwBgwkza1zHLkrUjT~kCAnfQSu50S4GTtd~z7CyP25~nIeHuZ~CfSQg5ezSQl30YatwTRb5zRmx59nSvWRg9KAINcMruSm7BH70vW7VREV1g8XII12ktKx5pk87mkx6PHmWpwMMqOxcWB1g6Zhy8KGDwMoCSLOA-A__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/31144994/fin2204.pdf?1366334074=&response-content-disposition=inline%3B+filename%3DDevelopment_and_Evaluation_of_Nutritiona.pdf&Expires=1626422957&Signature=OBE6fkbPaAQ7dUsBQS8dkLp77eCfqts632H45k4WkFy8-Jhcj96iw6Gw4ApQqAheD8YnTKxSooGA-rriwsTb2DWwvBEwLMFTy2VXXZSRYiBCG-ax40hKkDYHfwUccfRl~m5JIJJpMs7Ld1TTOoAqnVP1DaHh6kzIdkgzSz9YgTyATJXkz7iMHdwBgwkza1zHLkrUjT~kCAnfQSu50S4GTtd~z7CyP25~nIeHuZ~CfSQg5ezSQl30YatwTRb5zRmx59nSvWRg9KAINcMruSm7BH70vW7VREV1g8XII12ktKx5pk87mkx6PHmWpwMMqOxcWB1g6Zhy8KGDwMoCSLOA-A__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/31144994/fin2204.pdf?1366334074=&response-content-disposition=inline%3B+filename%3DDevelopment_and_Evaluation_of_Nutritiona.pdf&Expires=1626422957&Signature=OBE6fkbPaAQ7dUsBQS8dkLp77eCfqts632H45k4WkFy8-Jhcj96iw6Gw4ApQqAheD8YnTKxSooGA-rriwsTb2DWwvBEwLMFTy2VXXZSRYiBCG-ax40hKkDYHfwUccfRl~m5JIJJpMs7Ld1TTOoAqnVP1DaHh6kzIdkgzSz9YgTyATJXkz7iMHdwBgwkza1zHLkrUjT~kCAnfQSu50S4GTtd~z7CyP25~nIeHuZ~CfSQg5ezSQl30YatwTRb5zRmx59nSvWRg9KAINcMruSm7BH70vW7VREV1g8XII12ktKx5pk87mkx6PHmWpwMMqOxcWB1g6Zhy8KGDwMoCSLOA-A__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=2605209
https://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=2605209
https://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=2605209
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1521-379X(199810)50:10%3C443::AID-STAR443%3E3.0.CO;2-3
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1521-379X(199810)50:10%3C443::AID-STAR443%3E3.0.CO;2-3
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1521-379X(199810)50:10%3C443::AID-STAR443%3E3.0.CO;2-3
https://link.springer.com/article/10.1007/s40256-016-0170-7
https://link.springer.com/article/10.1007/s40256-016-0170-7
https://link.springer.com/article/10.1007/s40256-016-0170-7
https://www.ajol.info/index.php/star/article/view/98733
https://www.ajol.info/index.php/star/article/view/98733
https://www.ajol.info/index.php/star/article/view/98733
https://www.ajol.info/index.php/star/article/view/98733
https://www.scielo.br/j/babt/a/LzVszHxSFX8NnGSxhqnzSCj/?lang=en&format=pdf
https://www.scielo.br/j/babt/a/LzVszHxSFX8NnGSxhqnzSCj/?lang=en&format=pdf
https://www.scielo.br/j/babt/a/LzVszHxSFX8NnGSxhqnzSCj/?lang=en&format=pdf
https://link.springer.com/article/10.1007/s13197-011-0425-x
https://link.springer.com/article/10.1007/s13197-011-0425-x
https://journals.sagepub.com/doi/abs/10.1177/1082013212462231
https://journals.sagepub.com/doi/abs/10.1177/1082013212462231
https://journals.sagepub.com/doi/abs/10.1177/1082013212462231
https://www.sciencedirect.com/science/article/abs/pii/S0278584606002983
https://www.sciencedirect.com/science/article/abs/pii/S0278584606002983
https://www.sciencedirect.com/science/article/abs/pii/S0278584606002983
https://pubs.acs.org/doi/pdf/10.1021/jf00045a012
https://pubs.acs.org/doi/pdf/10.1021/jf00045a012
https://pubs.acs.org/doi/pdf/10.1021/jf00045a012
https://link.springer.com/article/10.1007/s00217-004-1039-6
https://link.springer.com/article/10.1007/s00217-004-1039-6
https://link.springer.com/article/10.1007/s00217-004-1039-6
https://www.jbc.org/article/S0021-9258(18)64849-5/pdf
https://www.jbc.org/article/S0021-9258(18)64849-5/pdf
https://www.jbc.org/article/S0021-9258(18)64849-5/pdf
https://www.sciencedirect.com/science/article/abs/pii/S0963996904001668
https://www.sciencedirect.com/science/article/abs/pii/S0963996904001668
https://www.sciencedirect.com/science/article/abs/pii/S0963996904001668
https://journals.sagepub.com/doi/abs/10.1177/1082013208097192
https://journals.sagepub.com/doi/abs/10.1177/1082013208097192
https://journals.sagepub.com/doi/abs/10.1177/1082013208097192
https://www.scielo.br/j/cta/a/wjvkh4y87JRQkjMD3wHqW6y/?format=pdf&lang=en
https://www.scielo.br/j/cta/a/wjvkh4y87JRQkjMD3wHqW6y/?format=pdf&lang=en
https://www.scielo.br/j/cta/a/wjvkh4y87JRQkjMD3wHqW6y/?format=pdf&lang=en
https://www.sciencedirect.com/science/article/abs/pii/0308814689900381
https://www.sciencedirect.com/science/article/abs/pii/0308814689900381
https://www.sciencedirect.com/science/article/abs/pii/0308814689900381
https://www.cabdirect.org/cabdirect/abstract/19501400140
https://www.cabdirect.org/cabdirect/abstract/19501400140
https://www.cabdirect.org/cabdirect/abstract/19501400140
https://academicjournals.org/journal/AJFS/article-abstract/9D7AB2E20037
https://academicjournals.org/journal/AJFS/article-abstract/9D7AB2E20037
https://academicjournals.org/journal/AJFS/article-abstract/9D7AB2E20037
https://www.sciencedirect.com/science/article/pii/S0167450106800804
https://www.sciencedirect.com/science/article/pii/S0167450106800804
https://www.sciencedirect.com/science/article/pii/S0167450106800804
https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.2739
https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.2739

	Title
	Corresponding Author
	ABSTRACT
	Keywords



