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Abstract 

Soriz (Sorghum oryzoidum) is a relatively new cereal of hybrid origin ob-

tained at the Research Institute for Maize and Sorghum of Moldova. This pa-

per presents and analyzes the results of the study of essential minerals content 

(K, Na, Ca, P, Mg, Fe) in native and hulled sorghum grains and their changes 

under the effect of hydrothermal treatment. The results show that the sorghum 

grains are a good source of essential minerals, especially of K, P and Mg and are 

less rich in Ca, Na and Fe. The experimental data have demonstrated that the 

technological process applied to obtain hulled sorghum leads to a considera-

ble decrease in minerals content. Culinary treatment had a greater impact on 

the K content and lower on P and Mg content. The results will be used to op-

timize the parameters of raw material processing and culinary treatment with 

the aim of minimizing the mineral loss as well as for the nutritional value bal-

ance of soriz sorghum dishes. 
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1. Introduction 

Cereals and food derivatives from cereals are the staple food of the population all 

over the world, only the crops being different from one country to another [1] 

[2]. Diversifying the range of cereals is highly relevant in the context of nutri-

tionists’ recommendations to increase the intake of foods rich in complex car-

bohydrates in combination with decreased lipid intake, in order to reduce the risk 

of cardiovascular disease and other metabolic diseases [3] [4] which are the lead-

ing causes of death in European countries.  

Cereal grains are the major source of dietary nutrients in the world. However, 

a large part of them is lost after processing (peeling, crushing, grinding, mois-
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turizing, boiling, frying, expanding, etc.). The loss of mineral elements in the pro-

cess of decortication depends on the types of cereals, their sizes, the degrees of peel-

ing, etc [5]. 

The content of mineral elements is also influenced by culinary technological 

processes, which refer to the ability of cereals to boil in the shortest possible time, 

accompanied by the improvement of organoleptic qualities. 

Prior to the culinary treatment, the cereals are subjected to technological pro- 

cesses of primary processing such as: sorting (sometimes sifting) and washing. 

The content of dry substances in the water after washing is: starch-about 41%, 

nitrogen—about 33% and sugar—about 13%. Some research on the influence of 

hydration (for 24 hours) of whole grains (corn, sorghum, rice, etc.) on the con-

tent of iron, zinc and phytates has shown that during hydration in the water passes 

a considerable amount of iron and less zinc [6].  

Knowing the impact of processing on cereals could contribute to the selection 

of technological processes with a tolerant effect on nutrients, which will increase 

their accessibility and, respectively, will contribute to increasing public health. 

Soriz (Sorghum oryzoidum) is a hybrid of sorghum that is characterized by glassy 

endosperm, similar to rice. It was obtained at the Institute for Scientific Research 

for Maize and Sorghum in the Republic of Moldova, by crossing Sudan grass (S. 

sudanense) and sorghum bicolor (S. bicolor) [7] [8] [9].  

The advantages of this crop have many; sorghum is a local crop with high pro- 

ductivity, resistant to drought and high ambient temperatures, a source of mac-

ro- and micronutrients with high nutritional value. An important feature of soriz 

is the absence of gluten, which makes it an optimal alternative in the diver. Diver- 

sification of gluten-free products is a relevant and popular field of research, espe-

cially for the Republic of Moldova [7] [10] [11]. 

The paper presents and analyzes the results of the research of the content of 

essential mineral elements (K, Na, Ca, P, Mg, Fe) in whole grains of soriz and hulled 

soriz and the modification of their content in the culinary treatment.  

The results obtained are useful for optimizing the manufacturing process and 

technological processing of sorghum grains and groats in order to minimize losses 

of mineral elements, evaluation and nutritional balance of sorghum-based prep-

arations. 



Coșciug

 

DOI: 10.4236/fns.2022.131008 82 Food and Nutrition Sciences 

 

Funding

References 

[1] Sarwar, M.H., et al. (2013) The Importance of Cereals (Poaceae: Gramineae) Nutri-

tion in Human Health: A Review. Journal of Cereals and Oilseeds, 4, 32-35.  

https://doi.org/10.5897/JCO12.023  



R. Siminiuc, L. Coșciug 

 

 

DOI: 10.4236/fns.2022.131008 83 Food and Nutrition Sciences 

 

[2] Laskowski, W., Górska-Warsewicz, H., Rejman, K., et al. (2019) How Important Are 

Cereals and Cereal Products in the Average Polish Diet? Nutrients, 11, Article No. 

679. https://doi.org/10.3390/nu11030679  

[3] Oso, A.A. and Ashafa, A.O. (2021) Nutritional Composition of Grain and Seed Pro-

teins. In: Jimenez-Lopez, J.C., Ed., Grain and Seed Proteins Functionality, IntechOpen, 

London, Article No. 97878. https://doi.org/10.5772/intechopen.97878  

[4] Senthil, S.P.A. (2015) Effect of Hydrothermal Treatment on the Nutritional and Func-

tional Properties of Husked and Dehusked Buckwheat. Journal of Food Processing 

& Technology, 6, Article No. 461.  

[5] Luithui, Y., Nisha, R.B. and Meera, M.S. (2019) Cereal By-Products as an Important 

Functional Ingredient: Effect of Processing. Journal of Food Science and Technolo-

gy, 56, 1-11. https://doi.org/10.1007/s13197-018-3461-y  

[6] Ratushnii, D.C., Saranov, B.D. and Kovaliov, N.I. (2003) Technology of Catering Prod-

ucts. Physico-Chemical Processes Occurring in Food Products during Their Culi-

nary Processing.  

[7] Chirsanova, A., Reșitca, V., Siminiuc, R., et al. (2021) Innovative Food Products. The- 

nica-UTM, Chisinau. https://doi.org/10.5281/ZENODO.5563412  

[8] Galaiev, O.V., Shevchuk, G.I., Dudchenko, V.V. and Syvolap, I.M. (2011) Molecular 

Genetic Analysis of Soriz Genome (Sorghum oryzoidum). Cytology and Genetics, 45, 

Article NO. 208. https://doi.org/10.3103/S0095452711040049  

[9] Siminiuc, R. and Țurcanu, D. (2020) The Impact of Hydrothermal Treatments on 

Technological Properties of Whole Grains and Soriz (Sorghum oryzoidum) Groats. 

Food and Nutrition Sciences, 11, 955-968. https://doi.org/10.4236/fns.2020.1110067  

[10] Kulamarva, A.G., Sosle, V.R. and Raghavan, G.S.V. (2009) Nutritional and Rheologi-

cal Properties of Sorghum. International Journal of Food Properties, 12, 55-69.  

https://doi.org/10.1080/10942910802252148  

[11] Siminiuc, R. and Țurcanu, D. (2020) Certain Aspects of Nutritional Security of People 

with Gluten-Related Disorders. Food and Nutrition Sciences, 11, 1012-1031.  

https://doi.org/10.4236/fns.2020.1111072  

[12] Horwitz, W. (2006) Official Methods of Analysis of AOAC International. 18th Edi-

tion, AOAC International, Gaithersburg, MD. 

[13] Poitevin, E. (2016) Official Methods for the Determination of Minerals and Trace Ele-

ments in Infant Formula and Milk Products: A Review. Journal of AOAC INTERNA- 

TIONAL, 99, 42-52. https://doi.org/10.5740/jaoacint.15-0246  

[14] Aslam, M.F., Ellis, P.R., Berry, S.E., et al. (2018) Enhancing Mineral Bioavailability 

from Cereals: Current Strategies and Future Perspectives. Nutrition Bulletin, 43, 184- 

188. https://doi.org/10.1111/nbu.12324  

[15] De Brier, N., Gomand, S.V., Donner, E., et al. (2016) Element Distribution and Iron 

Speciation in Mature Wheat Grains (Triticum aestivum L.) Using Synchrotron X-Ray 

Fluorescence Microscopy Mapping and X-Ray Absorption Near-Edge Structure 

(XANES) Imaging: Element Distribution and Iron Speciation in Wheat. Plant, Cell & 

Environment, 39, 1835-1847. https://doi.org/10.1111/pce.12749  

[16] Gemede, H.F., Haki, G.D., Beyene, F., et al. (2016) Proximate, Mineral, and Antinu- 

trient Compositions of Indigenous Okra (Abelmoschus esculentus) Pod Accessions: 

Implications for Mineral Bioavailability. Food Science & Nutrition, 4, 223-233. 

https://doi.org/10.1002/fsn3.282  

[17] Winiarska-Mieczan, A., Zaricka, E., Kwiecień, M., et al. (2020) Can Cereal Products 

Be an Essential Source of Ca, Mg and K in the Deficient Diets of Poles? Biological 

Trace Element Research, 195, 317-322. https://doi.org/10.1007/s12011-019-01826-z  

https://doi.org/10.4236/fns.2022.131008
https://doi.org/10.3390/nu11030679
https://doi.org/10.5772/intechopen.97878
https://doi.org/10.1007/s13197-018-3461-y
https://doi.org/10.5281/ZENODO.5563412
https://doi.org/10.3103/S0095452711040049
https://doi.org/10.4236/fns.2020.1110067
https://doi.org/10.1080/10942910802252148
https://doi.org/10.4236/fns.2020.1111072
https://doi.org/10.5740/jaoacint.15-0246
https://doi.org/10.1111/nbu.12324
https://doi.org/10.1111/pce.12749
https://doi.org/10.1002/fsn3.282
https://doi.org/10.1007/s12011-019-01826-z


R. Siminiuc, L. Coșciug 

 

 

DOI: 10.4236/fns.2022.131008 84 Food and Nutrition Sciences 

 

[18] Mohapatra, D., Patel, A.S., Kar, A., et al. (2021) Effect of Different Processing Con-

ditions on Essential Minerals and Heavy Metal Composition of Sorghum Grain. 

Journal of Food Processing and Preservation, 45, e14909.  

https://doi.org/10.1111/jfpp.14909  

[19] Siminiuc, R. and Coșciug, L. (2021) Effect of Dehulling and Hydrothermal Treat-

ment on the Amino Acid Content of Soriz (Sorghum oryzoidum). Food and Nutri-

tion Sciences, 12, 1232-1242. https://doi.org/10.4236/fns.2021.1212090 

 

 

 

 

 

 

https://doi.org/10.4236/fns.2022.131008
https://doi.org/10.1111/jfpp.14909
https://doi.org/10.4236/fns.2021.1212090

	Influence of Culinary Treatment on Soriz Mineral Elements (Sorghum oryzoidum)
	Abstract
	Keywords
	1. Introduction

