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Abstract
Background: Additives from plants are considered an alternative to antibiotics due to their safety and null residual effects. The secondary metabolites in the leaf powder of Origanum vulgare (oregano) and Ficus pandurata were analyzed.

Methods: The experiment was done at the Center for Studies of Applied Chemistry, at the Faculty of Technical Sciences, University of Granma, Cuba. The leaves from both plants were collected, taking into account the variations in sizes and structure. The organic compounds were determined in the alcoholic and aqueous extracts due to their solubility in these solvents. The crossing technique was used for qualification of secondary metabolites.

Results: The use of tannin-rich powders decreased the incidence of diarrhea, and benefited production, due to their anti-inflammatory and astringent properties, and vasoconstrictive effects. It also showed antioxidant and anti bacterial activity against strains of enterobacteria. The detected cumarins acted as powerful anticoagulants and bactericides, whereas the flavonoids increased nutrient digestibility, the organic function of the body, and the antioxidant capacity. Besides, they modified the synthesis of eicosanoids. The anthocyanidins present in the alcoholic extract of both medicinal plants had therapeutic effects linked to antioxidant and antidiabetic properties, like lipid control, insulin secretion, and vasoprotective effects.

Conclusions: Based on analysis of secondary metabolites from leaf powder of Origanum vulgare and Ficus pandurata, further study is recommended to fully determine the usefulness of these plants as phyto-chemical additives in the diet of animals
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Introduction
Medicinal plants are one of the most widely used alternatives by humans throughout their evolution, due to their preventive and curative properties against disease, though some health care professionals disagree on their use, particularly in developed countries. However, the role of medicinal plants has been recognized by the World Health Organization (WHO), which identified more than 119 chemical substances in 60 families (Morón, 2011).

Additives from plants are one alternative to antibiotics due to their safety and null residual effects. Meanwhile, medicinal plants and their active principles have been studied to simplify analysis and understanding. Their use in the diet has been proved to stimulate the immune system, increase the productive indicators, improve intestinal health, and decrease the effects of diarrheal syndrome on farm animals (Martínez et al., 2012).

Origanum vulgare is commonly known as oregano. The plant forms a small squat shrub (thick and low), about 45 cm high. Its properties have been widely studied, including the antioxidant and antimicrobial capacities. Other studies have revealed anti-tumor, antiseptic, tonic, and digestive actions. Ficus pandurata is an ever-green tree from tropical regions of Africa, which climbs up to 20 m high. The top is thick and round, with a grayish trunk and no aerial roots. This tree is widely used in Chinese traditional medicine as seasoning of healthy foods and medication to treat various ailments, including swelling (Morón, 2011). In this paper, the secondary metabolites from leaf powder of two plants of Origanum vulgare (oregano) and Ficus pandurata were analyzed.
Materials and methods
The experiment was done at the Center for Studies of Applied Chemistry (CEQA), at the Faculty of Technical Sciences, University of Granma, Cuba. Leaves of Origanum vulgare and Ficus pandurata were collected from suburban areas of Bayamo municipality, province of Granma. The leaves were identified at the Department of Botany of the Faculty of Agricultural Sciences, University of Granma. The topography of the land is flat, with brown carbonated soils. The collection of leaves was done according to variations in size and structure. 

The leaves were dehydrated for 7 days in the shade, on thick perforated cardboard and were turned over twice a day. Then they were placed in a stove (WSU 400, Germany) with air recirculation for 1 h, at 60 °C, and were crushed in a hammer mill with side blades, 1 mm particle size. The samples were collected at room temperature in amber vials to prevent the breakdown of active substances by the action of light.

Phytochemical screening
The organic compounds were determined in the alcoholic and aqueous extracts due to their solubility in these solvents. A volume of 50 mL ethanol was added to make the alcoholic extract, and 50 ml of distilled water was added to obtain the aqueous extract from all the samples. Then, extraction was made in the same way (Martínez et al., 2012). The phytochemical screening was performed according to the methodology described by Miranda and Cuellar (2001). The crossing technique was used for qualification of secondary metabolites.

Results and discussion
The Table shows the absence of resins, chinones, and flavonoids in the alcoholic extract made from the oregano leaves, though cumarins were qualified (++), along with alkaloids (Wagner) (++). A minor presence of triterpens and steroids, saponins, and free amino acids was observed. The phytochemical screening revealed pyrocatecholic-type tannins in the alcoholic and aqueous extracts of the two medicinal plants. Likewise, the alcoholic extract from Ficus pandurata leaves showed the same behavior as the oregano leaves, except for the absence of saponins. However, flavonoids (+) were detected, and alkaloid qualification was greater (Wagner) (+++). Moreover, a high presence of alkaloids (Mayer) (+++) was observed in the aqueous extract of both plants, along with other soluble metabolites, such as mucilages and reducing carbohydrates (+), in the absence of saponins.
	Table. Phytochemical screening of leaf powder of Origanum vulgare and Ficus pandurata

	
	(Origanum vulgare)
	(Ficus pandurata)

	
	Alcoholic extract
	Aqueous extract
	Alcoholic extract
	Aqueous extract

	Resins
	-
	
	-
	

	Tripertens and steroids
	+
	
	+
	

	Saponins
	+
	-
	-
	-

	Free amino acids
	+
	
	+
	

	Alkaloids (Mayer)
	+
	++
	+
	++

	Alkaloids (Wagner)
	++
	+++
	+++
	+++

	Cumarins
	++
	
	++
	

	Reducing carbohydrates
	
	+
	
	+

	Phenols and/or tannins
	Pyrocatecholic-type tannins
	Pyrocatecholic-type tannins
	Pyrocatecholic-type tannins


	Pyrocatecholic-type tannins



	Chinones
	-
	
	-
	

	Flavonoids
	-
	
	+
	

	Anthocyanidinses
	+
	
	+
	

	Mucilages (polysaccharides)
	
	+
	
	+

	Legend: (-) Absence (+) Presence (++) Abundance


The pharmacological actions of a plant are linked to the type and nature of the secondary metabolites in them, which may change due to different factors, like stress, season of the year, soil, technology, age, and type, organ, and disease of the plant. Hence, researchers recommend a phytochemical test as part of the first experimental phase of plant materials with possible phytobiotic properties. In that sense, small concentrations of these phytochemical compounds in farm animals have demonstrated phytoestrogenic, antioxidants, hypolipemiant, and stimulating effects of innate and humoral immunity (Martínez et al., 2012).

Therefore, the presence of secondary metabolites in the leaf powder of oregano (Origanum vulgare) and Ficus pandurata confirm their medicinal properties. This proves that leaves are one of the organs in the plant that accumulate more biologically active substances. Authors like Amgad et al. (2015) found similar results to this study. Likewise, the high alkaloid qualification detected might stimulate food consumption when these powders are used in small concentrations, since they improve triptophan metabolism (Madureira et al., 2003). However, high concentrations of certain types of alkaloids may cause poisoning in animals (Amgad et al., 2015).

Besides, the use of tannin-rich powders might decrease the incidence of diarrheal syndrome, and benefit production, since they have anti-inflammatory and astringent properties in the mucosa of the gastrointestinal tract. These properties are effective in cases of diarrhea or colic. Additionally, they have vasoconstrictive, antioxidant, and anti bacterial effects against strains of enterobacteria. Although at high concentrations, it may interfere with the absorption of iron and sulfurized amino acids, and cause iron-deficiency anemia. Moreover, the saponins observed in the alcoholic extract of oregano have been observed to have a hypocholesterolemic effect, since it reduces the absorption in the intestinal lumen (Martínez et al., 2012).

Meanwhile, the cumarins detected acted as powerful anticoagulants and bactericides, whereas the flavonoids increased nutrient digestibility, the organic function of the body and the antioxidant capacity (catcher of free radicals RH*), and modified the synthesis of eicosanoids. The anthocyanidins present in the alcoholic extract of both medicinal plants showed therapeutic effects linked to antioxidant and antidiabetic properties, like lipid control, insulin secretion, and vasoprotective effects (Martínez et al., 2012)..
Conclusions
Based on the analysis of secondary metabolites from leaf powder of Origanum vulgare and Ficus pandurata, further studies are recommended on the use of these plants as phytochemical additives in the diet of animals.
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