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ABSTRACT

Obesity and excessive weight gain are one of the leading risk factors for the onset of various diseases and disorders. At least 2.8 million adults die each year due to obesity-related complications. With an alarming increase in the prevalence of obesity, both nutrition and exercise play a key role in the prevention of obesity and its control. Functional food interventions are currently being investigated on a large-scale basis as potential treatments for obesity and weight management. The study was envisaged to find out the lipase inhibition activity of selected herbs and develop a functional food for the management of obesity. Ten antiobesity herbs were selected and downstream analysis was done and lipase inhibition activity was analyzed. Among the selected herbs the herb with maximum lipase inhibition activity was made into biomolecule concentrate and used as an ingredient for the development of functional food. By using dhal as base, bran of cereals and millets (for fiber content) and biomolecule concentrate of the herb the functional food was developed. This functional food when supplemented to obese individuals would help to reduce the body weight without compromising the energy and nutritional requirements
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INTRODUCTION

Obesity and excessive weight gain are one of the leading risk factors for the onset of various diseases and disorders. At least 2.8 million adults die each year due to obesity-related complications. In addition, 44 per cent of the diabetes prevalence,23 per cent of the ischemic heart disease cases and 7 per cent to 41 per cent of certain cancer cases are attributable to excessive weight gain and obesity (Cencic 2010).

With an alarming increase in the prevalence of obesity, both nutrition and exercise play a key role in the prevention of obesity and its control. Functional food interventions are currently being investigated on a large-scale basis as potential treatments for obesity and weight management.

Functional, health-enhancing foods, or nutraceuticals, are food-type products that influence specific physiological functions in the body. This function provides benefits to health, well-being, or performance beyond regular nutrition, and products of this nature are marketed and consumed for these value- added properties (Kasbia 2005). Obesity is a growing problem which is known to have hazardous issues on an individual‘s health. Herbal medicine can help one deal with the problem of obesity very effectively without consuming much time, efforts and it is harmless. (Benny, 2015)

By considering the above facts the study was framed with the following objective to find out the lipase inhibition activity of selected herbs and develop a functional food for the management of obesity.

METHODOLOGY

Scientific literature on several herbs was reviewed to identify herbs which help in the management of obesity. Out of these 10 herbs were selected based on their availability and affordability to analyze the lipase inhibition activity. They are Andrographis paniculate(Siriyanangai), Tinospora Cardifolia (Seenthil Kodi), Cyperus Rotundus (Korai Kizhangu), Saraca asoca(Ashoka pattai), Asparagus Officinallis (Sathavari), Tribulus Terrestris (Nerunji), Hygrophila Auriculate (Neermuli), Terminalia Chebula (Kadukkai), Glycyrrhiza (Athimathuram), Withania Somnifera (Ashwagandha)

The selected herbs were dried at 35 degree temperature in a vacuum drier and pulverized in a multi mill with SS316 blades to avoid any metal particles emission. After pulverization the resulting herbal powders were sieved using a 100 micron mesh and stored at 6 degree C. It was ensured that the moisture of the dried matter was less than 4 percent and they were sealed in air tight containers. These powders were used for the subsequent extraction process.

The active components were then extracted out of the herbs by the use of solvents. Two solvents namely methanol and hexane were used. Depending on the nature of the herb either one of the solvents was used. Accordingly ten test tubes containing all the selected herbs were taken for the solvent extraction.

One gram each of all the selected 10 herbs were added to 5 ml of methanol in 10 test tubes. Similarly 1 gram of each of herb was added to 5 ml of hexane in 10 more test tubes. All the 20 test tubes were left at room temperature for 4 days. After that period 1 ml of the resulting extract was taken from 20 test tubes and added to 9 ml of water to make it up 10 ml each. From this sample was taken for the spectrum analysis.
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Down Stream process for precipitation of biomolecule

Five gram each of all the selected herbal powder were extracted with 10 ml of methanol and maintained at 30 degree before they were centrifuged at 248 RPM for 4 hours. One ml of the resulting extract of each herb was taken and it was treated with 2 ml of acetone and 2 ml of acetonitrile separately to understand the basic precipitation properties. It was observed after a day that more precipitate was collected from the test tube containing methanol extract of Astragalus racemosus herb (Sathavari).

Lipase inhibition activity

After the extraction and spectrum analysis, the remaining extract was concentrated by using rotary evaporate at 70 degree and 0.7 bar pressure. The evaporated solution yielded pasty substance for each herb. It was ensured that each extract was totally free from solvent residues before they were taken up for the analysis of lipase inhibition activity.

From the evaporated herbal extract of 0.5 ml, a quantity of 0.1 ml was taken and added to 0.9 ml of water to make up to 1 ml of diluted herbal extract. The pH of this solution was checked. If the pH did not change it was ascertained that the herb is having lipase inhibition activity. If the pH changed (increased or decreased) the respective herb doesn‘t contain lipase inhibition activity. The strength of the lipase inhibition activity was determined based on how close the value was to pH 7.0 when the herbal extract was added to the substrate(0.5N NaoH). The closer the value to pH 7.0 the more the lipase inhibition activity. Any decrease or increase from the neutral value of pH 7.0 indicates proportionately reduced lipase inhibition activity.

Preparation of Dhal powder

Raw ingredients such as black gram dhal, bengal gram dhal, red chilies, salt and curry leaves were selected for the preparation of dhal powder. Dhal was chosen as it contains a high amount of protein and would form the base for the functional food to be developed. Cereals and millets bran were selected as ingredients because of their high fiber content. Curry leaves contain glycoside, flavonoids and are also rich in antioxidants. Further curry leaves and black gram dhal contains fiber which aid in weight reduction.

The presence of fiber in the functional food developed helps for the reduction of weight, maintenance of weight, reduction/maintenance of blood glucose and blood lipids, helps to eliminate the carcinogenic substances, provides feeling of fullness, helps to improve the gastro intestinal motility and also prevents constipation.

Cereals and Millets selected for the extraction of bran

The bran of the following Cereals and millets like Paspalum scrobiculatum (Kodo millet),Setaria italica (Italian millet), Panicum sumatrense (See millet), Oryza sativa (Rice), Eleusine coracana (Ragi),Triticum(Wheat), Zea mays (Corn), Sorghum (Jowar), Pennisetum glaucum (Bajra) was extracted to be used as an ingredient in the functional food.

The selected cereals and millets contain vitamins and minerals and also provide energy, protein and contributes good amount of fiber.

Development of Functional food

Functional food was prepared by the proportionate addition of dhal powder which is the base to the bran of the selected cereals and millets (which constitute the fiber content of the food) along
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with the bio molecules concentrate (for lipase inhibition activity). The ingredients of the functional food tried in different combinations and based on the sensory evaluation results the best combination was selected.

RESULTS AND DISCUSSION

From the study it was observed after a day that more precipitate was collected for methanol extract of Astragalus racemosus herb (Sathavari). The spectrum analysis results shows that the wavelength of the antiobesity herbs with methanol was unique and returned different values. The active components of the antiobesity herbs was noticed at the following wavelength during spectrum analysis.

Glycyrrhizia (Athimathuram)-338.1,Andrographis paniculate (Siriyanangai)- 326, Cyperus rotundus (Korai kizhangu)-336.5, Saraca asoca (Ashoka pattai)-345.3, Asparagus racemosus (Sathavari)-299, Hygrophila auriculate (Neermulli)-329, Tribulus terrestris (Nerunji)-302.8, Withania somnifera (Ashwagandha)-281, Tinospora cardifolia (Seenthil kodi)-301.5.

Lipase inhibition activity of anti obesity herb was checked and it was noticed out of 10 herbs the following 4 herbs had lipase inhibition activity

Table 1 shows the lipase inhibition activity of the selected anti obesity herbs

TABLE 1
LIPASE INHIBITION ACTIVITY OF THE SELECTED ANTI OBESITY HERBS
	
	
	
	LIPASE

	S.NO
	HERBALS
	pH VALUES
	INHIBITION

	
	
	
	ACTIVITY

	1.
	Glycyrrhiza glabra  (Athimathuram)
	6.17
	-

	2.
	Andrographis paniculate (Siriyanangai)
	7.15
	+

	3.
	Cyperus rotundus (Korai kizhangu)
	6.87
	-

	4.
	Saraca asoca (Ashoka pattai)
	6.81
	-

	5.
	Asparagus racemosus (Sathavari)
	7.3
	+

	6.
	Hygrophila auriculate (Neermulli)
	6.98
	-

	7.
	Tribulus terrestris (Nerunji)
	6.8
	-

	8.
	Tinospora cardifolia (Seenthil kodi)
	7.1
	+

	9.
	Withania somnifera (Ashwagandha)
	7
	+

	10.
	Terminalia chebula (Kadukkai)
	6.59
	-




The strength of the lipase inhibition activity was determined based on how close the value was to pH 7.0 when the herbal extract was added to the substrate(0.5N NaOH). The closer the value to pH 7.0, the more the lipase inhibition activity. Any decrease or increase from the neutral value of pH 7.0 indicates proportionately reduced lipase inhibition activity

Hence as per the analysis it was determined that lipase inhibition activity was found in the herbs such as Andrographis paniculate (Siriyanangai), Asparagus racemosus (Sathavari), Tinospora cardifolia (Seenthil kodi), Withania somnifera (Ashwagandha).

Out of 10 herbs selected Asparagus racemosus (Sathavari) precipitate showed the best lipase inhibition activity and hence it was seelcted as a functional food ingredient by sending that into rotary evaporator and then by adding micro cellulose crystal fillers.
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Functional food was prepared in combination with dhal powder, bran of different cereals and millets and with the biomolecule. This functional food when supplemented to obese individuals would help to reduce the body weight without compromising the energy and nutritional requirements. The reduction in body weight is due to the lipase inhibition activity of the herb. It also acts as an immune booster. The presence of anti oxidants in the herb is an added advantage.

CONCLUSION

The prevalence of obesity is on the rise due to lifestyle changes as a result of Urbanization. The intake of fast foods, ready to eat foods, processed foods etc are key drivers in the rapid increase of Obesity. Obesity is one medical condition which leads to various ailments/ diseases. Allopathic medicines which are consumed to fight obesity may have side effects.

Hence it was decided to identify the active biomolecule in the selected traditional anti-obesity herbs. The active biomolecule were identified with the help of the lipase inhibition activity of the herbs.

Towards this objective, a functional food with dhal powder as the base, bran of cereals and millets as the fiber rich filler and the functional extract of the herbs (Biomolecule concentrate) as the natural medicine were conceived. This food would combine the goodness of dhal, which is rich in protein with the fiber rich bran (extracted from selected cereals and millets) with the medicinal property of the herbs. This functional food would be a great natural and traditional food supplement to fight the obesity because of its lipase inhibition activity and it acts as immune boosters, also it contains anti oxidants.
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