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Abstract: In the lab, three sorghum hybrids for grains cultivated in the Center of Moldova
were analyzed qualitatively, two of them having white grains, and one having red grains.
Two of the hybrids, one with white grains (Albanus) and one with red grains (Alize) came
from Euralis SAS France, and the third, with white grains, came from N.A.R.D.l. Fundulea
Romania (Fundulea 32). The results obtained from the laboratory investigations indicated
that the variation of the chemical composition of the sorghum grain depending on the
cultivated hybrid.

Keywords: chemical composition, enzymatic cellulose activity, sorghum grains

1. INTRODUCTION

Sorghum is a species of major importance in human nutrition, providing food to the population of 30 African and
Asian countries (more than 500 million people). Due to its high drought tolerance and its ability to withstand
high temperatures and to efficiently exploit water in Africa, sorghum is the basis of food safety [1].
Unfortunately, the cultivation of sorghum in this area is made with precarious technology in a subsistence
farming system, Africa producing one-third of the world's sorghum but having the lowest productivity/ha [2].
Worldwide, more than 50 % of the sorghum production is used for animal nutrition [3], but there is currently
increasing interest in the use of sorghum in human food, especially as a source of gluten-free food and
preparation of beverages [4-5].

A great advantage of sorghum is that it is a versatile species that can be cultivated under various pedoclimatic
conditions [6]. This advantage has increased the importance of species currently being seen globally as a solution
to mitigate the negative effects of climate change [7, 8, 9, 10].

In the endosperm of the sorghum grain we find carbohydrates, proteins and small amounts of fat and fiber. The
carbohydrate concentration in the endosperm varies between 65 and 90 %, the starch being major. Protein
content varies between 7 and 15 % and includes albumin, globulin, caffirine and gluteline. As with other cereals,
protein is deficient in essential lysine [11]. The sorghum kernel is a source of B complex vitamins, including
thiamine, riboflavin, niacin, pyridoxine, pantothenic acid, biotin and folic acid and other vitamins such as A, D,
E and K [2]. The sorghum also contains minerals such as potassium, magnesium, iron, zinc and copper but has a
low calcium and sodium content [12].
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2. MATERIAL AND METHOD

The analyzed samples come from the experimental field of S.C.D.A. Secuieni where in 2015 — 2017 was placed
a monofactorial experience, in three repetitions, by randomized block method. The experience was aimed at
analyzing a number of three sorghum hybrids for grain predominated on the Romanian market. Two of the
hybrids, one with white kernel (Albanus) and one with red kernel (Alize) came from Euralis Semences SRL and
the third, with white kernel, from I.N.C.D.A. Fundulea, Romania (Fundulea 32).

Biochemical analyzes of sorghum were carried out using the NIR type analyzer, Dickey John, INSTALLAB
600. In the laboratory the percentage content of sorghum grain was determined in: ADF, NDF, fibers, ash,
saturated and unsaturated fats, protein, starch and sugar. For each compound, three determinations were
performed and the final results are the mean of these determinations.

3. RESULTS AND DISCUSSION

The results obtained from the laboratory investigations indicated that the chemical composition of the sorghum
grain varied according to the cultivated hybrid.

In recent years, concentrated feeds are tested in laboratories to evaluate neutral detergent (NDF) content and
soluble fiber content (ADF). Fractions extracted for NDF are hemicellulose, cellulose and lignin, and cellulose
and lignin in the case of ADF.

From Table 1 we can see that these two components differ from one hybrid to another, with values between 7.66
% (Alize) and 8.78 % (Albanus) in the case of the ADF and 2.97 % (Albanus) - 3.06 % (Alize) in the case of
NDF. Compared with the control variant, Fundulea 32, ADF increases were recorded in the version sown with
the hybrid Albanus, these being statistically assured and interpreted as very significant.

The fiber content ranged from 2.12 % (Albanus) to 2.24 % (Fundulea 32) and the ash percentage from 1.42 %
(Alize) to 1.44 % (Fundulea 32) (Table 1).

Table 1. Results obtained regarding the influence of the hybrid on grain quality at Sorghum bicolor L.,

2015-2017.
Hybrid Contents of sorghum grain in:

ADF % NDF % Fiber % Ash %
Fundulea 32 7.72 3.02 ¢t 2.24 Ct 1.44 ¢
Alize 7.66 3.06 2.18 1.42
Albanus 8.78™" 2.97 2.12 1.43
LSD 5 % (%) 0.07 0.10 0.12 0.02
LSD 1 % (%) 0.09 0.13 0.16 0.03
LSD 0,1 % (%) 0.12 0.18 0.21 0.04

“significant; ““distinct significant; ““very significant; °negative significant; ®negative distinct significant;
%%negative very significant

Fats in feed are very important because they have the ability to produce twice as much energy as carbohydrates
or proteins. In addition, fats make food more succulent. The results have shown that sorghum grain is richer in
saturated fats compared to unsaturated fats.

The percentage of saturated fats varied from 4.72 % (Albanus) to 4.91 % (Alize), and the unsaturated ones were
present in a percentage of 3.76 % (Fundulea 32) and 3.82 % (Alize). Compared with the control variant
(Fundulea 32), the Alize hybrid showed significant increases in both saturated and unsaturated fats (Table 2).

Experimental variants were characterized by a fairly high protein content, ranging from 8.96 % (Alize) and
9.91 % (Albanus). Compared with the control variant, the Albanus hybrid made a protein increase very
significant, and the difference made by the Alize hybrid was very negative (Table 2).
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Table 2. Results obtained regarding the influence of the hybrid on grain quality at Sorghum bicolor L.,

2015-2017.
Contents of sorghum grain in:

Hybrid Saturated fat% Unsatu;;} ted fat. Protein Starch Sugar
Fundulea 32 4,77 ¢ 3.76 ¢t 9.43 ¢t 66.87 Ct 2.30
Alize 491" 3.82"7 8.96 °° 66.18° 2.32
Albanus 4.72 3.78 9.91™ 64.93°%° 2.54™
LSD 5 % (%) 0.12 0.05 0.18 0.51 0.09
LSD 1 % (%) 0.16 0.07 0.24 0.70 0.13
LSD 0.1 % (%) 0.21 0.09 0.32 0.93 0.17

The Albanus hybrid was also marked by a higher sugar content, the increase being very significant compared to
the control variant. Starch content ranged from 64.93 % (Albanus) to 66.87 % (Fundulea 32) (Table 2).

Enzymatic cellulose activity was superior to Albanus hybrid and ranged from 87.61 % (Alize) to 88.29 %
(Albanus) (Table 3).

Table 3. Enzymatic cellulose activity at Sorghum bicolor L., 2015 — 2017.

Hybrid
Enzymatic cellulose activity (%) Fundulea 32 Alize° Albanus
88.20 87.61 88.29
LSD 5 % (%) 0.54
LSD 1 % (%) 0.74
LSD 0.1 % (%) 1.02

4. CONCLUSIONS

Albanus hybrid has been found to have a higher content in ADF (8.78 %), protein (9.91 %) and sugar (2.54 %),
while Fundulea 32 hybrid is remarkable higher in fiber (2.24 %), ash (1.44%) and starch (66.87 %). Also,
enzyme cellulose activity is better for Albanus hybrid (88.29 %). Alize hybrids are richer than other hybrids in
NDF (3.06 %) and fats (4.91 % saturated and 3.82 % unsaturated).
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