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1 Introduction

Wheat and oats constitute a valuable source of dietary fiber 
in the human diet showing various health benefits. The 
cultivation of wheat and oats is well known worldwide 
representing more than 50% of cereals [1]. the grains of both 
species share several similarities in the tissue composition at 
the level of the endosperm and the embryo during plant 
development. Sieving, separation, and grinding are the 
different milling processes used for grain to prepare flour and 
by-products. Their nutrient content after grinding will 
belong to the rate extracted from the eliminated bran where 
vitamins, minerals, and fibers are concentrated [1,2]. The 
whole grain of cereals is found with higher amount at the 
level of the peripheral grain part (i.e. the envelopes, AL and 
germ). Their quantities decrease concomitantly with the 
separation processes used to isolate the starchy endosperm [3] 
that are rich in natural compounds including phenolics, 
carotenoids, vitamins especially vitamin E being beneficial in 

whole grains [4]. Cereal bran, such as that obtained from 
wheat and oats, was used in animal and poultry feed [5]. Oat 
(Avena sativa L.) is a well-known annual crop in temperate 
climates. Oat is rich in protein, lipid, starch and phenolic 
compounds concentrated in the peripheral layer of bran [6]. 
This cereal species is recognized to be a healthy food 
containing significant amounts of soluble dietary fiber, β-
glucans, fat-soluble vitamin E and polyunsaturated fatty 
acids. Oats have various health benefits, cholesterol-lowering 
and anti-cancer drugs, recommended for celiac patients. 
Furthermore, it could be added to certain food products such 
as bread, biscuits and baby foods [7]. On the other hand, 
wheat bran (Triticum aestivum) is composed of the outer 
pericarp, the intermediate layers, and the inner pericarp [8]. 
Wheat bran is generally considered as a major source of 
proteins, lipids, fiber, minerals, and phenolic compounds 
that are important for human health [4]. The total phenolic 
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and total flavonoid contents are higher in wheat bran that 
may act as antioxidants to preventing heart disease and 
lowering colon cancer incidence [9].  

The objective of the current study was to determine the 
specific compounds of bran in two cereal species, mature 
grain (wheat and oats). This paper provides an overview of 
the nutritional and health benefits, to compare the 
biochemical and phytochemical content particularly of total 
phenolic content (TPC) between the two species. This will 
contribute to consider and reiterate the nutritional benefits 
of wheat and oats for consumers and the Algerian market. 

2 Material and Methods 

The present study is devoted to the separation, analysis, and 
comparison of two species in bran cereals: commercialized 
oat bran (OB) and imported wheat bran Azzouz (WBAZ) 
traded in the Northwestern region of Algeria. The samples 
were tested, analyzed and compared to determine the 
biochemical compounds (moisture-ash-starch rate-rate of 
cellulose-protein level) and to assess secondary metabolites 
(phenolic compounds, DPPH). 

2.1 Determination of chemicals parameters 

Analysis in the infrared approach (NIRS): NIRS: Near-
infrared spectroscopy Near-infrared spectrometry is an 
increasingly sophisticated analytical technique for the rapid 
control of grain quality. This technique allows determining 
the rate of different parameters such as moisture-ash-starch 
rate-rate of cellulose-protein. The principle is the absorption 
of organic matter by infrared light [10]. The technique is 
based on the measurement of the reflectance of radiation 
emitted at a given wavelength in the visible or the infrared, 
the different chemical bonds of the tested product (OH, NH 
or CH) absorb at lengths of specific wave equal to their 
vibration frequency and thus go from a ground state to an 
excited state [11]. 

2.2 Determination of minerals (Potassium and 
Sodium) 

A quantity of 0.5 g of wheat bran and oats was sampled to be 
diluted in 10 ml of distilled water, then centrifuged and 
stirred several times for 10 min. Quantities were prepared at 
known concentrations to draw the calibration curve. To 
perform it we took 1.94 g of NaCl for the NA+ and 2.43 g for 
the solution of K+ in 100 ml of distilled water, the solutions 
were made apart. 

 

 

 

2.3 Phytochemical study 

2.3.1 Extraction of phenolic compounds 

The extraction was carried out by maceration according to the 
protocol of Diouf et al. [12]. A mass of 10 g of each wheat and 
oat bran samples was macerated in 100 ml of ethanol (70%). 
After 24 hours, the mixtures were separated by filtration. The 
extracts were then evaporated to dryness using the rotary 
evaporator at approximately 45°C. 

2.3.2 Determination of total polyphenols 

Folin-Ciocalteu reagent has the ability to oxidize the 
phenolate ions that result from the formation of the added 
sodium carbonate complex to the extract solution. A blue 
color is obtained, and the intensity reflects the concentration 
of the phenolic compound in a given extract. The Folin-
Ciocalteu method [13], simple and sensitive, is used to 
measure the amount of the total phenol. In 100 μl of the 
extract, we added 250 μl of Folin reagent (Sigma-Aldrich, 
Germany) diluted (50% v / v). After 5 min of incubation at 
25°C, 250 μl of 20% (w / v) sodium carbonate was added in 
the tubes and the whole was brought to 2000μl with 
distilled water. The absorbance was read at 760 nm after 60 
min. The blanks were prepared for each variety by replacing 
the Folin reagent with distilled water. Gallic acid (Sigma-
Aldrich, Germany) was utilized as standard and the results 
were expressed in mg gallic acid equivalent per 100 mg of 
material dried. Despite the sensitivity and simplicity of the 
Folin method, it is not specific to polyphenols. Indeed, the 
reagent can react with proteins, reducing sugars, ascorbic 
acid and sulfur compounds [13]. 

2.3.3 Determination of flavonoids 

The flavonoids represent a subclass of phenolic compounds 
and their presence is an indicator of their richness in those 
products. The usefulness of this method is determined 
according to the protocol described by Djeridane et al. [15] 
using a colorimetric method described previously [16]. A 
reaction with the hydroxyl groups of flavonoids to form a 
yellow complex with ALCL3 chelating metals into AL3 [14]. 
The absorbance was measured immediately against the blank 
at 510 nm. Flavonoids were dosed first by the use of the 
calibration curve with quercitrin, carried out by measuring the 
absorbance at known concentrations. the results were 
expressed in microgram equivalents of quercitrin per 
milligram of dry extract (mgEQ/g). 

2.3.4 Determination of antioxidant activity 

In order to evaluate the antioxidant activity, the reducing 
power, radical scavenging DPPH were measured in wheat and 
oat bran samples extract.  
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2.3.5 DPPH radical scavenging activity 

The DPPH gives a purple color and rapidly disappears when 
reacting with compounds displaying anti-free radical 
properties at 517 nm of absorbance. The intensity of the 
reaction is inversely proportional [17]. Antioxidant activity 
was measured by the DPPH method =1,1-diphenyl-2-
picrylhydrazyl (Sigma-Aldrich, Germany) [18]. 10 ml of a 
hydroacetone solution (80%: 80 ml of acetone and 20 ml of 
water) was poured into tubes containing 0.5 g of each 
variety. The mixture was vortexed every 10 minutes during 2 
h and centrifuged at 1700 g for 10 min. The supernatant was 
recovered for dosages. Ascorbic acid (Sigma-Aldrich, 
Germany) was used as a standard. 

2.3.6 Antioxidant activity measurement   

This activity was determined by the method of Awika et al. 
[19]. The radical DPPH is dissolved in methanol at a 
concentration of 6.10-5 mol.L-1 and kept at -20°C protected 
from light before use. To each extract of 0.3 ml, 2.7 ml of 
DPPH solution was added and the absorbance was measured 
after 8 am at 517 nm. The results were compared with a 
standard using ascorbic acid as the antioxidant of the better 
performance of this analysis. IC50 was calculated that 
provides 50% inhibition of DPPH. 

3 Results and Discussion 
 

3.1 Result of chemicals parameters 

Separation and evaluation of phytochemicals in bran samples 
were conducted following the protocol of Liyana-Pathirana 
& Shahidi [20]. The extraction methods vary and depend on 
the use of organic solvents widely used and accepted to 
extract a significant rate of phenolic compounds (methanol, 
ethanol, and acetone). In our experiment, ethanol was the 
most appropriate solvent for extracting the entire phenols 
from bran samples. 

The biochemical analyses carried out at the level of quality 
control laboratory of the "Habbour" mills by the 
INFRANEO infra-red spectrophotometer allowed us to 
study various parameters. The obtained results are expressed 
in percentage as shown in Table 1. The starch content was 
low for wheat bran (SWBAZ) 16.4%, and high 38.9% for 
oat bran (OB) sample. This difference could result from the 
poor handling of the milling process. This makes the bran 
containing fragments of the outer extern layer of the starchy 
albumin and the starch grains remain attached to the 
different particles of the bran [21]. The protein content in 
the oat sample was the lowest with a rate of 13.8%. Protein 
values are consistent with the study on soft wheat bran [22-
24]. 

Table 1: Results in (%) of biochemical analyzes of the two 
varieties of soft wheat bran and oat bran 

Table 2: Concentration of Potassium and Sodium in mg 
content in the two bran samples 

Parameters 
Species 

Potassium (K) in (mg) Sodium (NA) in (mg) 

SWBAZ 3.16 30.36 

OB 2.35 37.21 

Table 3: Extraction yield in % of wheat bran by 
ethanol/methanol and total phenolic compound in EAG/g 
and flavonoid in mg EC/g 

Parameters 

Species 
Methanol Ethanol 

Phenolic 
compounds 

Flavonoids 

SWBAZ 11.21 14.14 1.10 0.2 

OB 12.34 54.19 0.72 0.17 

SWBAZ: Soft wheat bran Azzouz, OB: Oat bran 

3.2 Results of minerals (Na, K)  

The concentration of Na+ and K+ ions was calculated from 
the regression equation of the calibration ranges established 
with Sodium and Potassium. As shown in Table 2, we 
noticed that sodium was more abundant than potassium in 
the bran of both varieties. The maximum concentration of 
potassium was reported in the bran soft weight variety 
(SWBAZ) sample with a concentration of 3.16 mg/L and the 
highest concentration of sodium was observed for oat bran 
(OB); 37.21 g/L. The high mineral content in both samples 
of bran is explained by the richness of the cereals in minerals, 
especially the aleurone layer and the pericarp [25]. A 
significant variability in the mineral content of one sample of 
cereals bran is noted in the literature. This difference is due 
to environmental factors that characterize, the genotypes and 
species [26]; the wheat grain transformation process could be 
a source of variation in the mineral concentration [27]. 

3.3 Results of phytochemical analyzes 

Research has focused on the extraction of phenolic 
compounds from new inexpensive or residual vegetable 
sources in the agri-foods industries. The results of several 
studies confirm that phytochemicals of interest that are 
beneficial to consumer health are mainly found in bran and 
wheat germ [28,29]. The starchy endosperm is produced by 

Parameters 
 
Species 

Origin 
Humidity 
(%) 

Ashes 
(%) 

Proteins 
(%) 

Starch 
(%) 

Cellulose 
(%) 

SWBAZ French 13.09 6.42 17.36 16.4 11.3 

(OB) Local 17.8 4.42 13. 8 38.9 2.7 
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grinding the grain by separating the germ and the bran made 
up of peripheral tissues (Testa, haylin and aleurone layer) 
which are separated, removed and intended for animal feed. 
The presence of the phenolics compounds in wheat bran is 
mainly covalently cross-linked with cell wall polymers [31]. 

3.3.1 Efficiency of ethanol/methanol extraction 

Extraction is a crucial step in isolation and identification. The 
extraction yield depends on the method and the solvent used 
[28]. The extraction of phenolic compounds with ethanol in 
our samples allowed us to calculate the yield of each extract, 
determined by 10 g of plant material expressed as a percentage. 
The obtained results are illustrated in Table 3. Ethanol 
extraction showed that the (OB) extract displays a strong yield 
at a value of 54.19%, other more or less considerable yield 
were observed in the extracts of oat bran. 

3.3.2 Determination of total polyphenols 

The results of the colorimetric assay provide an overview or an 
idea of the content of phenols and flavonoids. The phenolic 
extracts thus obtained generally have a honey-colored, slightly 
caramelized pasty appearance for (OB) and (SWBAZ) 
extracts. Folin-Ciocalteu was selected to determine the 
phenolic compounds. In this method, we used the gallic acid 
standard to plot the calibration curve at known concentrations 
with the absorbance measured. These parameters are used to 
determine the concentrations of polyphenols expressed in 
milligrams per gram present in the bran. The values of 
compound phenolic different cultivars of wheat bran and oat 
bran of extraction conditions are summarized in Table 3. The 
results drawn diagrammatically show that the number of 
polyphenols is high in extracts (SWBAZ) with a content of 
1.101±0.01mg EAG/g, compared with oat bran extract (OB) 
with a content of 0.720±0.05 mg EAG/g. This variation can 
be explained in the differences that exist in the chemical 
composition between plant tissues.  

The experimental values of PC were 0.921 mg GAE/g bran 
according to a descriptive study by Singh et al. [30]. From a 
comparative point of view, the genetic variation between 
varieties must be taken into consideration in order to evaluate 
phenolic compounds, because its compounds depend on the 
structure and genetic composition of the wheat raw material 
and also the method of extraction and produce wheat bran 
which causes a great variation between the cultivars. The 
wheat bran layers contain several tissues (aleurone layer, 
intermediate layers, and seed coat) and every tissue contains 
essential nutrients, namely total phenolics which are mainly 
related to cell wall components [31,32]. Other studies showed 
that the aleurone layer (wheat bran fraction) in relation to 
other tissues that consistently possess the highest antioxidant 
capacity among wheat fractions [33,34]. 

3.3.3 Flavonoid dosage 

More than 5000 flavonoids have been classified and described 
in the group of polyphenols [36]. In our study, the flavonoid 
assay was performed according to the AlCl3 method using 
quercetin as standard (Y=4.6153x-0.0118). The results 
obtained are expressed in milligrams per gram of dry matter in 
the equivalent of quercetin. The flavonoid levels are expressed 
in Table 3. It can be seen, from the results, that a significant 
rate of flavonoids was found in oat bran with 0.200 ± 0.004mg 
ER / g. SWBAZ wheat bran was 0.174 ± 0.04mg ER / g of the 
same compound. Onipe et al. [24] and Keegstra et al. [25] 
estimated a flavonoid content comprise between 3000-4300 
micrograms. Flavonoids are a class of beneficial antioxidant 
substances of total phenolic compounds and some studies 
suggest that this class is more effective as antioxidants than 
Vitamin C. According to Žilić et al. [4], the flavonoids were 
detected at the level of the bound to the cell wall of wheat. 
Total flavonoids recorded in durum wheat bran 259.31 mg 
CE/kg. 

3.3.4 Scavenger power of the radical DPPH 

In this test, the highest antiradical power is vitamin C with a 
percentage of (76.522%) followed by common wheat 
(68.007%) and the lowest value is attributed to oats 
(62.325%) (Figure 1). According to a study described by 
Turkmen et al. [37], who indicated that this class is an 
important and effective donor of hydrogen from this radical, 
due to their ideal chemical structural composition. The 
phenolic fraction does not incorporate all the antioxidants 
and the synergistic interactions between the antioxidants in a 
mixture makes that the antioxidant activity depends not only 
on the concentration but also on the structure and nature of 
the antioxidants [38]. On the other hand, ultrafine milling of 
wheat bran increased the surface, which increased its 
antioxidant capacity.  

The first point found is that the milling gold or mechanical 
grinding is applied in the husks of the grains, the phenolic 
components which are attached by the walls or the peripheral 
tissues with the glycans contribute to increasing the 
antioxidant potential. The same observation was noticed by 
Keegstra et al. [25] where the significant increase, during the 
grain crushing stage with reduction of the tiller, rendered the 
phenolic components more accessible in the bran. 
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Figure 1: Antioxidant activity of oat bran and soft wheat 
bran Azzouz 

 
Figure 2: inhibition concentration of two bran varieties of 
cereals.  
SWBAZ: Soft wheat bran Azzouz, OB: Oat bran 

Our results show that wheat and oat bran extracts have 
significant antioxidant potential with IC50 varying between 
40 and 122 μg/mL (Fig 2). The IC50 expresses the quantity 
of antioxidants necessary for the reduction of DPPH to 50%. 
In the case where the index is important, the antioxidant 
activity is weak [39]. The genotypes and the different species 
used in our case explain this difference. Furthermore, the 
extraction method, the choice of solvent used and also the 
dosage methods, the presence of hydroxyl groups as hydrogen 
donor constitute essential factors of these variations. 

4 Conclusion 

Bran is a co-product of the flour mill representing with flour 
and germ one of the three fractions of the milling. Bran is used 
for physical or chemical protection for the endosperm and the 
germ. Several studies confirm that phytochemicals (phenolic 
compounds, vitamins, carotenoids, and minerals) mainly 
found in the bran and germ of cereals have a beneficial interest 
in consumers’ health. Bran plays a key role in the overall health 
benefits of whole grains. The assessment of bioactive 
compounds revealed the presence of a considerable quantity 
of polyphenols and flavonoids qualitatively and quantitatively. 

Our study showed that soft wheat bran and oats are an 
important source of antioxidants. Varietal differences, under 
the influence of environmental factors characterized by grain 
cultivation and the varietal effect of wheat grain and oats, are 
also considered. 

 

Acknowledgment: The authors acknowledge the University of Sidi Bel 
Abbes, Department of biology for the financial support of this study. 

Funding: This research received no external funding. 

Conflicts of Interest: The authors declare no conflicts of interest. 

References 

1. Whitehead A, Beck EJ, Tosh S, Wolever TM. Cholesterol-
lowering effects of oat β-glucan: a meta-analysis of randomized 
controlled trials. Am. J Clin. Nutr. 2014;100(6):1413-21. 
doi:10.3945/ajcn.114.086108  

2. Biesiekierski JR. What is gluten? J. Gastroenterol. Hepatol. 
2017;32 Suppl 1:78-81. doi:10.1111/jgh.13703 

3. Lullien-Pellerin V. Phytomicronutriments des grains de 
céréales: un aperçu de la génétique au consommateur en passant 
par la transformation. Innovations Agronomiques 42 (2014), 
139-152 

4. Žilić S, Serpen A, Akıllıoğlu G, Janković M, Gökmen V. 
Distributions of phenolic compounds, yellow pigments and 
oxidative enzymes in wheat grains and their relation to 
antioxidant capacity of bran and debranned flour. J. Cereal Sci. 
2012;56(3):652-8. doi:10.1016/j.jcs.2012.07.014 

5. Ellstrand NC, Hoffman CA. Hybridization as an Avenue of 
Escape for Engineered Genes. BioScience. 1990;40(6):438-42. 
doi:10.2307/1311390 

6. Gray DA, Clarke MJ, Baux C, Bunting JP, Salter AM. 
Antioxidant Activity of Oat Extracts added to Human LDL 
Particles and in Free Radical Trapping Assays. J. Cereal Sci. 
2002;36(2):209-18. doi:10.1006/jcrs.2001.0456 

7. Rasane P, Jha A, Sabikhi L, Kumar A, Unnikrishnan VS. 
Nutritional advantages of oats and opportunities for its 
processing as value added foods - A review. J. Food Sci. 
Technol. 2015;52(2):662-75. doi:10.1007/s13197-013-1072-1 

8. Surget, A.; Barron, C. Histologie du grain de blé. Ind. Cér. 
2005, 145, 3–7. 

9. Laddomada B, Caretto S, Mita G. Wheat Bran Phenolic Acids: 
Bioavailability and Stability in Whole Wheat-Based Foods. 
Molecules. 2015;20(9):15666-85. 
doi:10.3390/molecules200915666 

10. Comino I, Moreno M de L, Sousa C. Role of oats in celiac 
disease. World J. Gastroenterol. 2015;21(41):11825-31. 
doi:10.3748/wjg.v21.i41.11825 

0

20

40

60

80

100

120

0 100 200 300

ASCORBIC A

OB

SWBAZ

0

20

40

60

80

100

120

140

OB SWBAZ ASCORBIC A

122.09

49.12
38.819

IC50

https://www.doi.org/10.3945/ajcn.114.086108
https://doi.org/10.1111/jgh.13703
https://www.doi.org/10.1016/j.jcs.2012.07.014
https://www.doi.org/10.2307/1311390
https://www.doi.org/10.1006/jcrs.2001.0456
https://www.doi.org/10.1007/s13197-013-1072-1
https://www.doi.org/10.3390/molecules200915666
https://www.doi.org/10.3748/wjg.v21.i41.11825


  Meziani et al.                                                        Bioactive compounds and antioxidant potential of soft wheat and oat bran on the Algerian market 
 

 
     Nor. Afr. J. Food Nutr. Res. 2020; 4(7): 245-251    250 
 

11. Compan FF, Ecarnot MM, Roumet PP. Mesure de la qualité 
du grain de blé dur par spectrométrie proche infrarouge. 
Cahiers des Techniques de l’INRA. 2013;80(3):8 p.  

12. Diouf M, Gueye M, Samb PI. Utilisation des paramètres 
biochimiques pour la détermination de la date optimale de 
récolte des feuilles de bissap (Hibiscus sabdariffa L.) au Sénégal. 
Int. J. Biol. Chem. Sci. 2017;11(5):2306-14. 
doi:10.4314/ijbcs.v11i5.28 

13. Singleton VL, Orthofer R, Lamuela-Raventós RM. [14] 
Analysis of total phenols and other oxidation substrates and 
antioxidants by means of folin-ciocalteu reagent. In: Methods 
in Enzymology. Vol 299. Academic Press; 1999:152-78. 
doi:10.1016/S0076-6879(99)99017-1 

14. Ribereau-Gayon, P. Les composés phénoliques des végétaux. 
Ed. Dunod, Paris.  1968. 6-201. 

15. Djeridane A, Yousfi M, Nadjemi B, Boutassouna D, Stocker P, 
Vidal N. Antioxidant activity of some algerian medicinal plants 
extracts containing phenolic compounds. Food Chem. 
2006;97(4):654-60. doi:10.1016/j.foodchem.2005.04.028 

16. Zhishen J, Mengcheng T, Jianming W. The determination of 
flavonoid contents in mulberry and their scavenging effects on 
superoxide radicals. Food Chem. 1999;64(4):555-9. 
doi:10.1016/S0308-8146(98)00102-2 

17. Sánchez-Moreno C. Review: Methods Used to Evaluate the 
Free Radical Scavenging Activity in Foods and Biological 
Systems. Food Sci. Technol. Int. 2002;8(3):121-137. 
doi:10.1106/108201302026770 

18. Abe N, Murata T, Hirota A. Novel DPPH Radical Scavengers, 
Bisorbicillinol and Demethyltrichodimerol, from a Fungus. 
Biosci. Biotech. Bioch. 1998;62(4):661-6. 
doi:10.1271/bbb.62.661 

19. Awika JM, Rooney LW, Wu X, Prior RL, Cisneros-Zevallos L. 
Screening Methods to Measure Antioxidant Activity of 
Sorghum (Sorghum bicolor) and Sorghum Products. J. Agric. 
Food Chem. 2003;51(23):6657-62. doi:10.1021/jf034790i 

20. Liyana-Pathirana C, Shahidi F. Optimization of extraction of 
phenolic compounds from wheat using response surface 
methodology. Food Chem. 2005;93(1):47-56. 
doi:10.1016/j.foodchem.2004.08.050 

21. Reis D, Vian B, Roland J-C. Cellulose-glucuronoxylans and 
plant cell wall structure. Micron. 1994;25(2):171-187. 
doi:10.1016/0968-4328(94)90041-8 

22. Curti E, Carini E, Bonacini G, Tribuzio G, Vittadini E. Effect 
of the addition of bran fractions on bread properties. J. Cereal 
Sci. 2013;57(3):325-32. doi:10.1016/j.jcs.2012.12.003 

23. Yan X, Ye R, Chen Y. Blasting extrusion processing: The 
increase of soluble dietary fiber content and extraction of 
soluble-fiber polysaccharides from wheat bran. Food Chem. 
2015;180:106-15. doi:10.1016/j.foodchem.2015.01.127 

24. Onipe OO, Jideani AIO, Beswa D. Composition and 
functionality of wheat bran and its application in some cereal 

food products. Int. J. Food Sci. Tech. 2015;50(12):2509-18. 
doi:10.1111/ijfs.12935 

25. Keegstra K Walton, Beta-glucans--brewer's bane, dietician's 
delight. Science. 2006. 311 (5769), 1872-3. 
doi:10.1126/science.1125938 

26. Peterson CJ, Johnson VA, Mattern PJ : Influence of cultivar 
and environment on mineral and protein concentrations of 
wheat flour, bran, and grain. Cereal Chem. 1986. 63:118–186 

27. Bartnik M, Jakubczyk T. Chemical Composition and the 
Nutritive Value of Wheat Bran. In: World Rev. Nutr. Diet. 
1989:92-131. doi:10.1159/000417521 

28. Liu RH. Whole grain phytochemicals and health. J. Cereal Sci. 
2007;46(3):207-19. doi:10.1016/j.jcs.2007.06.010  

29. Vitaglione P, Mennella I, Ferracane R, Rivellese AA, Giacco R, 
Ercolini D, Gibbons SM, La Storia A, Gilbert JA, Jonnalagadda 
S, Thielecke F, Gallo MA, Scalfi L, Fogliano V. Whole-grain 
wheat consumption reduces inflammation in a randomized 
controlled trial on overweight and obese subjects with 
unhealthy dietary and lifestyle behaviors: role of polyphenols 
bound to cereal dietary fiber. Am J. Clin. Nutr. 
2014;101(2):251-61. doi:10.3945/ajcn.114.088120 

30. Singh B, Sharma HK, Sarkar BC. Optimization of extraction 
of antioxidants from wheat bran (Triticum spp.) using response 
surface methodology. J. Food Sci. Tech. 2012;49(3):294-308. 
doi:10.1007/s13197-011-0276-5 

31. Adom KK, Sorrells ME, Liu RH. Phytochemicals and 
Antioxidant Activity of Milled Fractions of Different Wheat 
Varieties. J. Agric. Food Chem. 2005;53(6):2297-306. 
doi:10.1021/jf048456d 

32. Liyana-Pathirana CM, Shahidi F. Importance of Insoluble-
Bound Phenolics to Antioxidant Properties of Wheat. J. Agric. 
Food Chem. 2006;54(4):1256-64. doi:10.1021/jf052556h 

33. Mateo Anson N, van den Berg R, Havenaar R, Bast A, R. M. 
M. Haenen G. Ferulic Acid from Aleurone Determines the 
Antioxidant Potency of Wheat Grain (Triticum aestivum L.). 
J. Agric. Food Chem. 2008;56(14):5589-94. 
doi:10.1021/jf800445k 

34. Vaher M, K Matso, T Levandi, K Helmja, Kaljurand M. Les 
composés phénoliques et l'activité antioxydante du son, de la 
farine et du grain entier de différentes variétés de blé. Procedia 
Chemistry. 2010; 2 (1): 76–82. 

35. Gómez-Caravaca AM, Gómez-Romero M, Arráez-Román D, 
Segura-Carretero A, Fernández-Gutiérrez A. Advances in the 
analysis of phenolic compounds in products derived from bees. 
J. Pharmaceut. Biomed. 2006;41(4):1220-34. 
doi:10.1016/j.jpba.2006.03.002 

36. Ribereau-Gayon P. Les composés phénoliques des végétaux. 
Ed. Dunod, 1968. Paris: 6- 201. 

37. Turkmen N, Velioglu YS, Sari F, Polat G. Effect of Extraction 
Conditions on Measured Total Polyphenol Contents and 

https://www.doi.org/10.4314/ijbcs.v11i5.28
https://www.doi.org/10.1016/S0076-6879(99)99017-1
https://www.doi.org/10.1016/j.foodchem.2005.04.028
https://www.doi.org/10.1016/S0308-8146(98)00102-2
https://www.doi.org/10.1106/108201302026770
https://www.doi.org/10.1271/bbb.62.661
https://www.doi.org/10.1021/jf034790i
https://www.doi.org/10.1016/j.foodchem.2004.08.050
https://www.doi.org/10.1016/0968-4328(94)90041-8
https://www.doi.org/10.1016/j.jcs.2012.12.003
https://www.doi.org/10.1016/j.foodchem.2015.01.127
https://www.doi.org/10.1111/ijfs.12935
https://doi.org/10.1126/science.1125938
https://www.doi.org/10.1159/000417521
https://www.doi.org/10.1016/j.jcs.2007.06.010
https://www.doi.org/10.3945/ajcn.114.088120
https://www.doi.org/10.1007/s13197-011-0276-5
https://www.doi.org/10.1021/jf048456d
https://www.doi.org/10.1021/jf052556h
https://www.doi.org/10.1021/jf800445k
https://www.doi.org/10.1016/j.jpba.2006.03.002


  Meziani et al.                                                        Bioactive compounds and antioxidant potential of soft wheat and oat bran on the Algerian market 

 

     251              Nor. Afr. J. Food Nutr. Res. 2020; 4(7): 245-251 

Antioxidant and Antibacterial Activities of Black Tea. 
Molecules. 2007;12(3):484-96. doi:10.3390/12030484 

38. Falleh H, Ksouri R, Chaieb K, et al. Phenolic composition of 
Cynara cardunculus L. organs, and their biological activities. 
Comptes Rendus Biologies. 2008;331(5):372-9. 
doi:10.1016/j.crvi.2008.02.008 

39. Gioti EM, Fiamegos YC, Skalkos DC, Stalikas CD. 
Antioxidant activity and bioactive components of the aerial 
parts of Hypericum perforatum L. from Epirus, Greece. Food 
Chem. 2009;117(3):398-404. 
doi:10.1016/j.foodchem.2009.04.016 

 

Cite this article as: Meziani, S., Saidani, S., Labga, L., Benguella, R., & Bekhaled, I. (2020). Bioactive compounds and antioxidant potential of soft wheat and oat bran on 
the Algerian market. The North African Journal of Food and Nutrition Research, 4 (7): 245-251. https://doi.org/10.51745/najfnr.4.7.245-251  

© 2020 The Author(s). This is an open-access article. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any 
medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The images or other third-party material 
in this article are included in the article’s Creative Commons license, unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.  
 
 

https://www.doi.org/10.3390/12030484
https://www.doi.org/10.1016/j.crvi.2008.02.008
https://www.doi.org/10.1016/j.foodchem.2009.04.016
https://doi.org/10.51745/najfnr.4.7.245-251
http://creativecommons.org/licenses/by/4.0/

	1 Introduction
	2 Material and Methods
	3 Results and Discussion
	4 Conclusion
	References
	Cite this article as: Meziani, S., Saidani, S., Labga, L., Benguella, R., & Bekhaled, I. (2020). Bioactive compounds and antioxidant potential of soft wheat and oat bran on the Algerian market. The North African Journal of Food and Nutrition Research,...
	© 2020 The Author(s). This is an open-access article. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as yo...

