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Abstract
The objective of this study was to investigate the minerals and anti-nutritional factors of recently released bread 

wheat varieties by the Wheat Improvement Program (WIP) of the Ethiopian Institute of Agricultural Research (EIAR). 
The Six recently released bread wheat cultivars were, Wane and Daka, Hidasse, Ogolcho, Kingbird, and Lemu, and 
Pavon earlier released (1982) used as standard check were grown at Kulumsa Agricultural Research Center under the 
same agronomic practice were evaluated. The standard procedures were used for minerals and anti-nutritional factors 
analysis using (AAS) Atomic absorption spectrometry and UV-Vis spectrophotometer and the analytical grade standard 
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Milling Process

A standard wheat milling procedure was used for the flour 
extraction method with a standard laboratory milling instrument 
Chopin technology. The cleaned samples were conditioned to 16.5% 
of moisture level with distilled water in plastic containers based on the 
initial moisture content of the grain and left for 24 hours to facilitate 
tempering situation. The water was added in the blended container 
which contained 10 kg wheat grain and mixed well for 15 min by using 
mixers (Chopin Technology, Type: MR 10L, France) and stored in a 
plastic container and stored for 24 hrs. After tempering, the samples 
were milled using a laboratory mill (Chopin Moulin CD1 mill, Chopin 
technology, France). The separation process was done by a centrifugal 
sifting at 0.8mm sieve size, on each part of the mill. Then wheat flour 
obtained was stored at 4oC after packing airtight polyethylene bags 
until further laboratory analysis. 

Minerals Analyses   

Iron and zinc contents were analyzed as described in [9] using 
(AAS) Atomic absorption spectrometry (Agilent, AAS 240, USA). The 
iron content was determined by adding 10 ml of concentrated HNO3 
to 1 g of flour sample and left overnight. The sample was carefully 
heated until the production of red nitrogen dioxide fumes cease. 
The sample was cooled and then 4 ml of 70% HClO4 was added and 
evaporated to a smaller volume (7 ml) by carefully heating. The results 
solution was transferred into a 50 ml volumetric flask and makeup 
with distilled water. The solution sprays into the atomic absorption 
spectrophotometer at 248.3 nm to determine the concentration of 
iron. The intermediate iron standards were prepared to use with the 
concentration of 0 ppm, 1ppm, 2ppm, 3ppm, and 4ppm respectively.

The zinc content of wheat flour was determined by weighing 1 g of 
sample and treating with 7 ml of 6 N HCl to wet it completely. After 
the sample was ashed by dry ashing at 5250C, then 15 ml of 3 N HCl 
was added and heated the dish on the hot plate until the solution just 
boils. The solution was then cooled and filtered into a graduated flask. 
The solution was sprayed into Atomic absorption spectrophotometer 
at 213.857 nm to determine the concentration of zinc. The zinc 
standards used were 0 ppm, 0.5 ppm, 1 ppm, 1.5 ppm, 2 ppm, and 2.5 
ppm respectively. Using the atomic absorption spectrophotometer, the 
calibration curve was prepared by plotting the absorption or emission 
values against the metal concentration in mg/100g of the sample 
minerals.

Metal content (mg/100g) = (A-B)/10W*V

Where: W= Weight of sample in (g) 

V = Volume of extract (ml) 

A = Concentration of sample solution (μg/ml)

Phosphorus amount was determined according to the method 
by AOAC (2010), protocol 968.08 using UV-Vis Spectrophotometer 
(Agilent Technologies, Cary 60 UV-Vis, Malaysia)Phosphorus stock 
solution (50ppm) was prepared by dissolving 0.2197 g dried KH2PO4 
into 1 liter distilled water. The standards of concentrations 1, 2, 3, 4, 5, 
and 6 mg/ml as phosphorus were used. Ammonium molybdate (23 g) 
and 1.25 g ammonium metavanadate were dissolved into 400 ml and 
hot 300 ml of distilled water in two beakers, respectively. Concentrated 
HNO3 (250 ml) were added into the above-mixed solution and bring 
to 1 l with distilled water.  Then, 5 ml of aliquot was taken from the 
sample digested by dry ashing into 100 ml volumetric flask, and 10ml 
of ammonium molybdate and metavanadate solution was added to the 

sample and standards and make up with distilled water. The resulting 
solution was shaken for uniform mixing and waited for 30 minutes 
to develop color. The absorbance of each sample and standard was 
determined with a UV-Vis Spectrophotometer at 460nm.

P (ppm) = (C*V1*V2*mcf)/(S*A) (equation 25)

Where: C = P concentration in sample digest read from the curve, 
ppm

V1 = Volume of the digest (100ml) 

V2 = Volume of the dilution

S= Weight of the plant material calcinated in g.

A= Aliquot (5 ml)

mcf= moisture correction factor

Phytate and Tanin Analyses

Phytate content was estimated by undertaking phytic acid analysis 
using the Latta and Eskin method as modified by [10]. UV-Vis 
spectrophotometer, Labda, 9500) was used and the series standard 
solution was prepared to contain 0, 5, 9, 27, and 36 μg/g of phytic acid 
(sodium phytate) weighed 0.1814g in 100 ml of distilled water) in 0.2N 
HCl. Three ml of each standard was added into 15 ml of centrifuge 
tubes and 3 ml of 0.2 N HCl was used as a blank. Two ml of Wade 
reagent was added to each test tube and the solution was mixed on a 
Vortex mixer for 15 seconds. The phytate concentration was calculated 
from the difference between the absorbance of the blank and that of the 
assayed sample. 

About 1 g of dried sample was extracted with 10 ml 0.2 N HCl for 
1 hour at ambient temperature and centrifuged at 3000 rpm for 30 
min. The clear supernatant was used for phytate estimation. One ml of 
wade reagent was added to 3 ml of the supernatant sample solution and 
homogenizes and centrifuged at 3000 rpm for 10 min. The absorbance 
at 500 nm was measured using a UV-Vis spectrophotometer, Lambda 
9500, Malaysia). The phytate concentration was calculated from the 
difference between the absorbance of the blank (3 ml of 0.2N HCl + 
2 ml of wade reagent) and that of the assayed sample. The amount of 
phytic acid was calculated using a phytic acid standard curve and the 
result was expressed as phytic acid in µg/g fresh weight. 

Phytic acid (μg/g) = ([(As-Ab)-intercept)])/(slope*W*3) *10 
(equation 26)

Where; As=Absorbance of sample Ab= Absorbance of blank, W= 
weight of the sample.

Tannin content was determined by the modified vanillin with HCl 
assay [11] method. 0.2 grams of flour sample was weighed and then 
extracted with 10 ml of 1% HCl in methanol screw cap test tube and put 
on the mechanical shaker (Model: IKA AS130.1, USA) for 24 hours at 
room temperature. The mixture was centrifuged for 5 min at 3000 rpm 
and then 1 ml of supernatant was taken and mixed with 5 ml of vanillin-
HCl reagent. About 0.03 g of D-Catechin standard was weighed and 
dissolved in 100 ml of 1% HCl in methanol (99% concentration). 

The standard stock solution 0.0, 0.2, 0.4, 0.6, 0.8, and 1 ml of 
D-Catechin was taken and adjusted the volume to 1 ml with 1% HCl 
in methanol and then 5 ml of vanillin - HCl analytical grade reagent 
was added. After 20 min to complete the reaction, the absorbance of 
the sample solution and the standard solution was measured at 500 nm 
by using UV-Vis Spectrophotometer, Labda, 9500). A standard curve 
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was constructed (Absorbance vs Catechin) and the linear portion of 
the curve was extrapolated to produce the standard curve. The tannin 
content was calculated using Equation below; 

Tannin (mg/g) =((As-Ab)-intercept))/(slope*d*3*W)*10

Where, As= Sample absorbance Ab = Blank absorbance d = Density 
of solution (0.791 g/ml), and W =Weight of sample.

Statistical Analysis 

Statistical comparisons of the mean values were performed by 
analysis of variance (ANOVA), followed by Duncan’s multiple range 
test using SPSS software (SPSS version 20.0 for Windows, SPSS Inc. 
Illinois, USA). All analyses were conducted in triplicate and the results 
were expressed as mean ± standard error and significant differences 
were defined at p<0.05.

Results and Discussion
In this study, three minerals iron, zinc, and phosphorus were 

determined in the seven newly released Ethiopian bread wheat varieties 
as shown in (Table 1). Because there was a strong genetic component 
to iron and zinc accumulation in the grain  and bran has been shown 
to have a detrimental effect on the quality of bakery products. [12] 
reported that higher amounts of iron, phosphorus, zinc in wheat bran, 
and lower in wheat flour respectively, and deficiency of micronutrients, 
such as iron and zinc, are a critical and major problem. Also, wheat is 
one of the cereals which are classified as rich sources of phosphorous 
[13].

Accordingly, there was a significant difference (p<0.05) in iron 
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Conclusion and Recommendation
The results obtained indicated that the presence of significant 

variations in the flour minerals content of the bread wheat varieties 
evaluated. But, lower mineral content in the studied varieties and the 
ant nutritional factors also removed from white flour. 

The nutritional composition of wheat depends on the processing 
method, therefore, process optimization (milling) should also be 
needed to get the required nutrients from wheat products.

To get a clear cut for physicochemical and techno-functional 
properties and baking qualities of the potential genotypes, further 
researches should be conducted on these varieties at multi-locations, 
seasonal variation, and processing methods (milling) for better 
recommendations.

Acknowledgement 

The authors gratefully acknowledge the Ethiopia Institute 
Agricultural Research for giving me full sponsorship for attending his 
MSc program. I would like to express my greatest appreciation goes 
to Addis Ababa University center for food science and nutrition and 
Kulumsa Agricultural research center wheat improvement program 
and Food Science and nutrition Research team.

References
1. Wiseman G, Durum Wheat, RC Kill, K Turnbull (2001) Pasta and Semolina 

Technology. Oxford, UK, Blackwell Science 11-42.

2. Fuad T, Prabhasankar P (2010) Role of Ingredients in Pasta Product Quality: A 
Review on Recent Developments, Crit Rev Food Sci Nutr 50: 787-798.

3. Dewettinck K, Van BockstaeleF, Kuhne B, Van de Walle D, Courtens TM, et al. 
(2008) Nm嬀valm孈 嬀孅read: 嬬nflm孈nce 嬀孓r�food in�and 
consumer perception. J Cereal Sci 48: 243-257.

4. Scheuer PM, Francisco A, Miranda M Z, Dgilari PJ, Torres G, et al. (2011) 
Charac� 嬀 Bra� 孚heat c� for specific �
applications. Food Sci Techn�

5. Kumar P, Yadava RK, Gollen B, Kumar S, Verma RK, et al. (2011) Nutritional 
Contents and Medicinal Properties of Wheat, L Sci and M Res 22: 1-7.

6. WHO (2015). The Global Prevalence of Anaemia in 2011. World Health 
Organi嬀

7. Joy EJM (2015) Dietary mineral supplies in Malawi: spatial and socioeconomic 
assessment. BMC Nm嬀

8. Eshetu M, Atlabachew M, Abebe A (2018) Quality assessment of wheat bread 
baked in Bahir Dar City, Ethiopia. J Food Qual 5: 77-05.

9. AOAC (2010) Ameri孆an official 嬀嬀analysis, 10th edi嬀 . International, 
Ass�

10. Vaintraub IA, Lapteva NA (1988) Colorimetric determination of phytate in 
unpuri宿ed e嬀of 孖eed and the 孓r��of their 孓r� . Anal Biochem 
175: 227- 235.

11. Price ML, Scoyoc SV, Butter LG (1978) Acritical evaluation of the vallinin 
reaction as an assay for tannin in sorghum grain. J 嬤gri孆 Food Che嬀

12. G孄mal A, Salah 嬰A, Mm嬀 M, O嬀 (2012) Nm嬀 q� 孒f biscui嬀
supplemented with wheat bran and date palm fruits (Phoenix dactylifera L.). J 
Food Nutr Sci (3): 322-328.

13. Heshe GG, Haki GD, Woldegiorgis AZ (2015) Effec嬀孒f re宿ne孇 嬀on the 
nutritional value and antioxidant capacity of wheat types common in Ethiopia 
and a recovery attempt with bran. J Food Sci Nm嬀

14. Hosene嬀RC (1994) Principles of Cereal Science and Technology. Association. 
of Cereal Chemistry,Inc., St. Paul, Minnesota, USA. 2: 378.

15. KatariaV, Siddhunaju P, Pugalenthi, Janardhanan K (1998) Effec嬀孒f s�
and heating processing on the levels of Cereals anti-nutritional factors. J Food 
Che嬀

16. Cheryan M (1980) Phytic acid interactions in food systems. Crit Rev Food Sci 
Nutr 13: 297-335.

17. Dost K, Tokul O (2005) Determination of phytic acid in wheat and wheat 

https://books.google.co.in/books?hl=en&lr=&id=MCbyzI8gEQUC&oi=fnd&pg=PR5&dq=Pasta+and+Semolina+Technology&ots=BJuug6YcPO&sig=kyYVCPKXvHKlxvbPFmnpP6YEbvg&redir_esc=y#v=onepage&q=Pasta and Semolina Technology&f=false
https://books.google.co.in/books?hl=en&lr=&id=MCbyzI8gEQUC&oi=fnd&pg=PR5&dq=Pasta+and+Semolina+Technology&ots=BJuug6YcPO&sig=kyYVCPKXvHKlxvbPFmnpP6YEbvg&redir_esc=y#v=onepage&q=Pasta and Semolina Technology&f=false
https://www.tandfonline.com/doi/abs/10.1080/10408390903001693
https://www.tandfonline.com/doi/abs/10.1080/10408390903001693
https://www.sciencedirect.com/science/article/abs/pii/S0733521008000246
https://www.sciencedirect.com/science/article/abs/pii/S0733521008000246
https://www.scielo.br/j/cta/a/Nc8t6kHzvLHG86P9tSjPDQz/abstract/?lang=en
https://www.scielo.br/j/cta/a/Nc8t6kHzvLHG86P9tSjPDQz/abstract/?lang=en
https://www.researchgate.net/profile/Pawan-Yadav-20/publication/280920597_Nutritional_Contents_and_Medicinal_Properties_of_Wheat_A_Review/links/58e85e980f7e9b978f7f5417/Nutritional-Contents-and-Medicinal-Properties-of-Wheat-A-Review.pdf
https://www.researchgate.net/profile/Pawan-Yadav-20/publication/280920597_Nutritional_Contents_and_Medicinal_Properties_of_Wheat_A_Review/links/58e85e980f7e9b978f7f5417/Nutritional-Contents-and-Medicinal-Properties-of-Wheat-A-Review.pdf
https://apps.who.int/iris/bitstream/handle/10665/177094/9?sequence=1
https://bmcnutr.biomedcentral.com/articles/10.1186/s40795-015-0036-4
https://bmcnutr.biomedcentral.com/articles/10.1186/s40795-015-0036-4
http://jfqhc.ssu.ac.ir/browse.php?a_id=438&sid=1&slc_lang=en&ftxt=1
http://jfqhc.ssu.ac.ir/browse.php?a_id=438&sid=1&slc_lang=en&ftxt=1
https://pubs.acs.org/doi/pdf/10.1021/ed043p508.1
https://www.sciencedirect.com/science/article/abs/pii/000326978890382X
https://www.sciencedirect.com/science/article/abs/pii/000326978890382X
https://pubs.acs.org/doi/pdf/10.1021/jf60219a031
https://pubs.acs.org/doi/pdf/10.1021/jf60219a031
https://www.scirp.org/html/7-2700304_17961.htm
https://www.scirp.org/html/7-2700304_17961.htm
https://onlinelibrary.wiley.com/doi/full/10.1002/fsn3.315
https://onlinelibrary.wiley.com/doi/full/10.1002/fsn3.315
https://onlinelibrary.wiley.com/doi/full/10.1002/fsn3.315
https://www.cabdirect.org/cabdirect/abstract/19940701308
https://link.springer.com/article/10.1186/s43014-020-0020-5
https://link.springer.com/article/10.1186/s43014-020-0020-5
https://www.tandfonline.com/doi/abs/10.1080/10408398009527293
https://www.sciencedirect.com/science/article/abs/pii/S0003267005018945
https://www.sciencedirect.com/science/article/abs/pii/S0003267005018945
https://academic.oup.com/nutritionreviews/article-abstract/13/9/257/1883537
https://www.cerealsgrains.org/resources/methods/Pages/default.aspx
https://www.cerealsgrains.org/resources/methods/Pages/default.aspx
https://onlinelibrary.wiley.com/doi/abs/10.1094/CCHEM-85-1-0082
file:///C:\Users\varsha-g\Downloads\Fertilization_and_technological_qua.pdf
file:///C:\Users\varsha-g\Downloads\Fertilization_and_technological_qua.pdf

	Title
	Corresponding author
	Abstract 

