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Role of soybean - millet intercropping and bio-fertilizer in manag-
ing potential bio-availability of essential elements
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The potential bio-availability of minerals from food, i.e. agricultural products, is mainly subjected to the concentration of 
anti-nutrients, due to its high affinity to bind elements and make them unavailable for humans from digestive tract. Thus, 
increasing the mineral concentration in grain is just one point in the string that can improve food quality, but reduction in 
concentration of anti-nutrients, such as phytates, is of great importance, too. [1,2] As intercropping and use of bio-fertilizer 
represent integrative part of sustainable agriculture which influence nutrient use efficiency [3,4], their combination seems 
to be a good way to manage nutrients uptake and accumulation, and anti-nutrients concentration in grain. Therefore, this 
research aimed to examine the impact of soybean - common millet arrangement in intercropping, together with bio-fertiliz-
er, on potential bioavailability of essential elements in grain. A two-year field experiment was conducted with soybean and 
common millet. Mono-crops (T1 - soybean, T2 - millet), as well as three planting patterns of intercrop (T3 - alternating rows 
of soybean and common millet; T4 - alternating strips of two rows of soybean and two rows of millet and T5 - alternating 
strips of two rows of soybean and four rows of millet) were set up in 2018 and 2020. The bio-fertilizer Coveron (BF) (con-
taining mycorrhizal fungi, Trichoderma and plant growth-promoting rhizobacteria) was also included in same combinations, 
as a subplots, as well as variant without BF (BFƟ). After determination of concentrations in grains, the molar ratios between 
phytic acid (Phy) and magnesium (Mg), calcium (Ca), iron (Fe) and zinc (Zn) were evaluated. Results showed that inter-
cropping and bio-fertilizer significantly affected molar ratios between phytic acid and essential elements. Regarding to the 
soybean, all 4 ratios showed smaller values in intercropping comparing with mono-crops (both in plots with and without 
fertilizer). Intercrops + BFƟ decreased Phy/Ca, Phy/Mg and Phy/Fe ratios down to the 0.31 (T4 and T5), 0.16 (T4) and 
14.03 (T4), respectively, while intercrops + BF decreased Phy/Zn ratio down to the 25.25 in T3 + BF. These lowest values 
could be related to lower accumulation of Phy and greater accumulation of minerals in intercropped soybean, due to the 
presence of cereal (millet) and its ability to excrete phytosiderophores, which promotes mineral uptake [5]. Nevertheless, 
situation for common millet was different. Ratios of Phy/Ca, Phy/Mg and Phy/Zn had the lowest values in mono-crops (both 
in BF and BFƟ variants), while the value of Phy/Fe was the lowest in T3 + BF (23.88). Such results suggest soybean - 
common millet intercropping as a good sustainable agricultural practice to enhance bio-availability of essential elements 
in grain of soybean. On the other side, positive impact of BF was pronounced in millet, enhancing potential bio-availability 
of examined minerals in grain by lowering values of all 4 ratios. These findings can be connected to beneficial effect of 
microbes on nutrients uptake by cereals [6], highlighting the tested combination of fungi and plant growth-promoting rhi-
zobacteria as a sustainable strategy to increase grain quality. However, although this research proved positive effects of 
soybean - common millet intercropping and bio-fertilizer on potential bio-availability of essential elements, further research 
is needed to determine the most suitable combination for increased quality of both crops.
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Phytochemical composition of hydro-ethanolic extracts from 
Cucumis metuliferus E. Mey. fruit peels
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According to recent research, a variety of inedible portions of fruits and vegetables, as well as food waste, are excellent 
sources of phytochemicals that may be isolated and reintroduced as natural food additives into the food chain [1]. Besides 
the food industry, natural product from non-edible parts of the fruits of Cucurbitaceae family can be used in other industries 
such as cosmetic and pharmaceutical and the fact that the plants in this family are also used medicinally makes them ex-
cellent research subjects for the study of plants with high therapeutic potential [2]. The focus of our study was the solid/
liquid extraction of lyophilized fruit peels of Cucumis metuliferus E. Mey. (Cucurbitaceae) under different extraction condi-
tions such as extraction time (min), ethanol/water ratio (%) and power of ultrasonic bath (%). It was aimed as well to deter-
mine the phytochemical composition of 25 different ethanolic and hydro-ethanolic extracts by performing UHPLC-QToF-
MS analysis. The Figure 1 shows the fruit of Horned Melon (C. metuliferus) and the exocarp as part of fruit used for 
extraction. Under different extraction conditions percentage yields of the dry extracts varied between 26.37% - 43.98%, 
obtaining the optimal extraction conditions as follows: EtOH (%): 50; Amplitude (%): 40; Time (min): 30. Furthermore, 
chemical profiling of the extracts revealed the presence of the following compounds: p-hydroxybenzoic acid, dihydroxyben-
zoic acid, galloyl pentoside, dihydroxybenzoyl pentoside, hydroxybenzoyl hexoside, vanilloyl hexoside and hydroxybenzo-
yl rhamnosyl hexoside. This is the first study that highlights the optimization of extraction conditions of the C. metuliferus 
peels, as well as chemical identification of bioactive compounds present in the extracts. Our future observations will be 
oriented towards exploring bioactive properties of the obtained extracts and further incorporations in food matrices.

Fig.1. Horned Melon fruit
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