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Abstract
Environmental conditions affect the plant growth as well as the formation of secondary metabolites, as they are mostly formed in young and actively growing tissues. Thus the seasonal changes have effect on the physiological parameters. studies have demonstrated that temperature stress can affect the secondary metabolites and other compounds that plants produce  which are usually the basis for their medicinal activity.Therefore, the present study was carried out to have a better understanding of plant metabolic products under seasonal influences in four important  medicinal plants Macrotyloma uniflorum, Vigna unguiculata, Cinnamomum zeylanicum and Mentha piperita using spectrophotometry. The samples were collected and subjected to study the content of protein using three different methods i.e. Biuret method, Lowry method and Bardford method.Results revealed that maximum amount of secondary metabolites (proteins) were observed during summer, while minimum in winter season. In accordance to the Biuret method maximum amount of protein was found in Mu1 and lowest in Mp2. Similar results were observed through Lowry method. Results through Bardford method clearly shows that summer collection has more amount of protein on comparision to winter with maximum in Mp1 and minimum in Cz2. Overall results reveals that on the bases of seasonal variation summer collection has more content of protein as compared to winter. 
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Introduction      
The vast and different natural resources are essential for the well being of human kind. Among the natural resources the forest resources holds an important position [1]. Humans consume a wide range of foods, drugs, and dietary supplements that are derived from plants and which modify the functioning of human body. In many cases, the effects of phytochemicals (secondary metabolites) on the human might be linked either to their ecological roles in the life of the plant or to molecular and biochemical similarities in the biology of plants and higher animals [2]. 
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Horse gram (Macrotyloma uniflorum Lam) is a popular pulse, locally known as Gaheth belongs to the family Fabaceae that still remain an under exploited legume crop. Horse gram seeds are rich in protein and consumed in majority by poorest section of the society. [3] Vigna unguiculata subsp. unguiculata (black coloured seed coat) is a less known pulse possessing high nutritional quality. [4] The cowpea (Vigna unguiculata L. Walp) is considered a grain legume or pulse which is potential agent of reducing serum lipids and glucose. Mentha piperita L. or peppermint with vernacular name of “nana felfeli”, a plant from the Labiatae family, is traditionally used as an antiseptic, stimulant, carminative agent or it is further used as a flavoring agent in cosmetic and pharmaceutical industries throughout the world. [6] Cinnamon (Cinnamomum verum, synonym C. zeylanicum) is a small evergreen tree, 10-15 meters (32.8-49.2 feet) tall, belonging to the family Lauraceae, native to Sri Lanka and South India. In medicine it acts like other volatile oils and once had a reputation as a cure for colds. It has also been used to treat diarrhoea and other problems of the digestive system.[7] Environmental conditions affect the plant growth as well as the formation of secondary metabolites, as they are mostly formed in young and actively growing tissues [5]. Thus the seasonal changes have effect on the physiological parameters. Therefore, the present study was carried out to have a better understanding of plant metabolic products under seasonal influences in four important medicinal plants, viz. Macrotyloma uniflorum, Vigna unguiculata, Cinnamomum zeylanicum and Mentha piperita these plants are used in curing various diseases such as in urinary troubles
Material and Methods
Preparation of plant extract:

The plant materials were collected in two seasons i.e. summer collection in the month of July and winter collection in the month of January from the local area. The samples collected were washed, dried and authenticated and were coded as follows:

	S no.
	Plants studied on
	Summer collection
	Winter collection

	1
	Macrotyloma uniflorum
	Mu1
	Mu2

	2
	Vigna unguiculata
	Vu1
	Vu2

	3
	Cinnamomum zeylanicum
	Cz1
	Cz2

	4
	Mentha piperita
	Mp1
	Mp2


The collected plant material was washed and dried under room temperature and processed for extraction. With the help of soxhlet apparatus successive extraction of dried plant material was carried out using different solvents from non-polar to polar range for 72 hours or till the decolourisation of the solvent in the siphon tube whichever is earlier. Ethanolic extract at the concentration of 1mg/ml was used for further studies.

Preparation of stock solution 

Most proteins estimation techniques use Bovin Serum Albumin (BSA) universally as a standard protein, because of its low cost, high purity and ready availability.  Different dilutions of BSA solutions are prepared by mixing stock BSA solution (1 mg/ ml). The final volume in each of the test tubes is 5 ml. The BSA range is 0.05 to 1 mg/ ml.

 Preparation of Protein Assay Reagents 

Biuret reagent

The Biuret reagent was prepared by adding 3 g of CuSO4.5H2O and 9 g of sodium potassium citrate to 500 mL of 0.2 N NaOH solution, followed by the addition of 5 g of KI. The resulting solution was then brought to a total volume of 1 L with 0.2 N NaOH. [12]
Lowry method (complex forming agent)

(a) 50 ml of 2% sodium carbonate mixed with 50 ml of 0.1 N NaOH solution (0.4 gm in 100 ml distilled water.) (b) 10 ml of 1.56% copper sulphate solution mixed with 10 ml of 2.37% sodium potassium tartarate solution. An analytical reagent was Prepared by mixing 2 ml of (b) with 100 ml of (a) immediately before use

Bradford reagent. 

Coomassie Brilliant Blue G- 250 (CBBG), 100 mg, was dissolved in 50 mL of 95 % ethanol. To the resulting solution 100 mL of 85 % (w/v) phosphoric acid was added and stirred overnight for complete dissolution. The resulting mixture was then transferred quantitatively into a 1 L volumetric flask and diluted to mark with distilled water. The reagent used was filtered through Whatman no.1 filter paper prior to use.

 Determination of Protein Concentration Using Biuret method

The Biuret method is based on the complexation of Cu2+ to functional groups in the protein’s peptide bonds. The formation of a Cu2+ protein complex requires two peptide bonds and produces a violet-coloured chelate product which is measured by absorption spectroscopy at 540 nm. 3.0 mL of Biuret reagent was added to each standard and sample, the solution was mixed well and incubated at room temperature for 30 minutes. Standards 2 to 6 were measured at 540 nm using standard 1 as the reference sample, or blank. The absorbance against protein concentration was plotted to get a standard calibration curve. The absorbance of unknown sample was determined using the standard curve plotted.

 Determination of Protein Concentration Using Lowry method

The phenolic group of tyrosine and trytophan residues (amino acid) in a protein will produce a blue purple colour complex, with maximum absorption in the region of 660 nm wavelength, with Folin- Ciocalteau reagent which consists of sodium tungstate molybdate and phosphate. Thus the intensity of colour depends on the amount of these aromatic amino acids present and will thus vary for different proteins. 0.2 ml protein solution was pipette out to different test tubes and 2 ml of alkaline copper sulphate reagent (analytical reagent complex forming agent) was added. Mix the solutions well. This solution was incubated at room temperature for 10 mins.  Then 0.2 ml of reagent Folin Ciocalteau solution (reagent solutions) was added to each tube and incubated for 30 min. Standards 2 to 6 were measured at 660 nm using standard 1 as the reference sample, or blank. The absorbance against protein concentration was plotted to get a standard calibration curve. The absorbance of unknown sample was determined using the standard curve plotted. [8, 9, and 10]

Determination of Protein Concentration Using Bradford method

The Bradford reagent1 consists of the dye Brilliant Blue G in phosphoric acid and methanol or ethanol. Brilliant Blue G forms a complex with proteins in solution resulting in a shift in the absorption maximum of the dye from 465 to 595nm. The absorption is proportional to the amount of protein present. a series of protein standards and unknown samples were Prepared. 3.0ml of Bradford reagent was Added to each sample and standard, and incubated at room temperature for 5 to 45min. The protein-dye complex is stable for up to 60 minutes. The samples were transferred to cuvettes and measure the absorbance at 595nm. The absorbance against protein concentration was plotted to get a standard calibration curve. The absorbance of unknown sample was determined using the standard curve plotted. [11]

 Statistical analysis

The different samples of two seasons i.e. summer collection in the month of July and winter collection in the month of January were analysed, each one in triplicate. All values are means ± standard deviation of three samples. Statistical analysis was performed using a one-way analysis of variance (ANOVA), followed by Tukey’s multiple comparison test. Differences at P < 0.05 were considered statistically significant. 
Results and Conclusion

Biuret method

Observation for absorbance for the standard curve
	S.No.
	BSA Concentration

(mg/1000ml)
	Absorbance

550nm

	1
	0
	0.47

	2
	2
	0.48

	3
	4
	0.49

	4
	6
	0.50

	5
	8
	0.50

	6
	10
	0.52
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According to the standard curve, following regression equation was obtained and using the equation the concentration of sample was calculated.

	S.no.
	Samples
	Absorbance

at 550 nm
	Concentration (ug)

	1.
	Mu1
	0.788
	185.34

	2.
	Vu1
	0.716
	59.56

	3.
	Cz1
	0.786
	79.27

	4.
	Mp1
	0.731
	65.95

	5.
	Mu2
	0.528
	12.28

	6.
	Vu2
	0.649
	44.49

	7.
	Cz2
	0.571
	25.71

	8.
	Mp2
	0.483
	3.83


Lowry method

       Observation for absorbance for the standard curve

	S.No.
	BSA Concentration

(mg/1000ml)
	Absorbance

750nm

	1
	0
	0

	2
	2
	0.285

	3
	4
	0.387

	4
	6
	0.583

	5
	8
	0.610

	6
	10
	0.873
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According to the standard curve, following regression equation was obtained and using the equation the concentration of sample was calculated.

	S.no.
	Samples
	Absorbance

at 550 nm
	Concentration (ug)

	1.
	Mu1
	0.494
	5.49

	2.
	Vu1
	0.862
	10.56

	3.
	Cz1
	0.195
	1.27

	4.
	Mp1
	0.594
	6.95

	5.
	Mu2
	0.649
	7.28

	6.
	Vu2
	0.483
	5.49

	7.
	Cz2
	0.571
	6.71

	8.
	Mp2
	0.283
	3.83


Bradford Method

Observation for absorbance for the standard curve

	S.No
	BSA Concentration

(1mg/1000ml)
	Absorbance

595nm

	1
	0
	0.00

	2
	2
	0.030

	3
	4
	0.035

	4
	6
	0.040

	5
	8
	0.048

	6.
	10
	0.050
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According to the standard curve, following regression equation was obtained and using the equation the concentration of sample was calculated.

	S.no.
	Samples
	Absorbance

at 595 nm
	Concentration (ug)

	1.
	Mu1
	0.088
	19.49

	2.
	Vu1
	0.090
	19.56

	3.
	Cz1
	0.098
	21.27

	4.
	Mp1
	0.099
	22.95

	5.
	Mu2
	0.059
	12.28

	6.
	Vu2
	0.057
	11.49

	7.
	Cz2
	0.028
	4.71

	8.
	Mp2
	0.064
	13.83
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In accordance to the Biuret method maximum amount of protein was found in Mu1 and lowest in Mp2. Similar results were observed through Lowry method. Results through Bardford method clearly shows that summer collection has more amount of protein on comparision to winter with maximum in Mp1 and minimum in Cz2. Overall results reveals that on the bases of seasonal variation summer collection has more content of protein as compared to winter. 
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