



Effect of Tinosporacordifolia on total viable count in HDK-75 pigs
ABSTRACT

Twenty Four (24) number of HDK-75 pigs were divided into four (4) groups i.e. Control ( C) , T1, T2 and T3 groups containing six (6) animals in each group. T1, T2 and T3 groups were supplemented with Tinosporacordifolia stem powder along with basal diet at the rate of 0.5 %, 1.0 % and 1.5 % respectively. The control groups were not supplemented with Tinosporacordifolia stem powder. The experiment was conducted for 180 days. It The total viable coliform count count (CFU/gm) was significantly (P<0.001) higher in Control followed by T1, T2 and T3 group. It was observed that reduced E.coli count was found in diet fed with Tinosporacordifolia stem powder (T3 -T1 group). It can be concluded that Tinosporacordifoliawhen included in thepig diets at 1.5% level were able to inhibit the growth of E.coli in the gut due to its antibacterial activity andthereby results in better animal performance as there is less competition between good and bad bacteria.
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1. INTRODUCTION

Plants contain anti-nutritive components such as Non-starch polysaccharides (NSP) that can be hydrolyzed by exogenous enzymes which can be utilized by pigs (Benencia and Courreges, 2000).

According to NRC (1998) as phosphorus is stored in plants in the form of phytate which make it less available to swine and poultry. Thus, there is a need for supplantation of phytase externally which will provide phosphorous to pigs and that will be helpful in providing the required growth rate in pigs. Antibiotic resistance is a condition which is a serious concern from last few years ( Cromwell, 2002 ). Phytogenic feed additives eg. herbs and their residues, essential oils, botanicals, extracts etc. is a replacement to antibiotic growth promoters as in many countries there is a ban on antibiotic growth promoters. Phytogenic feed additives has known to have many active compounds which has its effect on endogenous enzyme secretions that stimulate the appetite, improve thedigestibility and absorption of nutrients and that results in proliferation of beneficial bacteria like Lactobacillus spp. in the gut. One such plant that has been used in the current study is stem of Tinosporacordifolia plant. In Assam it is known as Sagunilataas it is known to has 100 properties. All parts of the plant is known to contain  variety of active components derived such as like alkaloids, steroids, diterpenoid lactones, aliphatics, and glycosides (Upadhyay et al.; 2010). Many experiments has been done in this plant which has shown its various medicinal properties such as anti-diabetic, anti-periodic, anti-spasmodic, anti-inflammatory, anti-arthritic, anti-oxidant, anti-allergic, anti-stress, anti-leprotic, anti-malarial, hepatoprotective, immunomodulatory and anti-neoplastic activities.
Considering all the above points this study was taken to see the effect of Tinosporacordifolia as herbal feed additive on the gut of grower and finisher pigs.

2. MATERIALS AND METHODS

Taking the recommendation of BIS (1994) standard four experimental rations (C, T1, T2 and T3) were prepared. The four rations comprising of four levels of Tinosporacordifolia powder 0% , 0.5%, 1.0% and 1.5% (Table 1). Basal diets were prepared by using conventional feed ingredients, viz. maize, wheat bran, soy bean meal, deoiled ground nut cake, common salt and mineral mixture and have been presented in the Table 2. The chemical composition of the four experimental rations was analysed as per AOAC, 2012.
Table 1. DIFFERENT LEVELS OF TinosporacordifoliaIN THE EXPERIEMNTAL DIET (BOTH GROWER & FINISHER STAGE)

	Groups
	Experimental Diets

	Control ( C )
	Basal diet

	T1
	Basal diet + 0.5 % Giloy Powder

	T2
	Basal diet + 1.0 % Giloy Powder

	T3
	Basal diet + 1.5 % Giloy Powder


TABLE 2 COMPOSITION OF BASAL DIET (ON DRY MATTER BASIS) FOR        DIFFERENT EXPERIMENTAL GROUPS

	Ingredients
	Quantity (kg)

	
	Grower
	Finisher

	Maize
	50
	42

	Wheat Bran
	20
	35

	De - oiled GNC
	20
	12

	Soyabean Meal
	8.5
	9

	Mineral Mixture
	1.0
	1.5

	Salt
	0.5
	0.5

	Total
	100
	100


2.1. Test to determine the antibacterial activity of Tinosporacordifolia
The antibacterial activity of the Tinosporacordifolia stem was evaluated against gram negative bacteria (E.coli) by disc diffusion method. The pathogenic microorganism were sub-cultured from the repository 
pure culture of Department of Microbiology, College of Veterinary Science, Khanapara, Guwahati, Assam. All the representative samples had been tested by disc diffusion methods to evaluate the antibacterial activity of plant extracts on Muller Hinton agar (MHA). Broad-spectrum antibiotics had been employed as a positive control for the test. The solvent used for dilution of extracts to different concentrations had been used as a negative control. The dry stem powder of Tinosporacordifolia were subjected to aqueous, methanolic ethanolic, hydroxy methanolic and hydroxy ethanolic extraction to study the antibacterial property. Freshly prepared bacterial inoculum of the bacterial isolates was streaked on the MHA agar plates and allowed to dry for 15 to 20 min. With sterile forceps, the plant extract was placed on impregnated discs of the plate
 along with positive and negative controls. The plates were then incubated at 37°C for 24-36 hours under aerobic conditions. After incubation, the zone of inhibition was measured in mm with a zone scale and the results were recorded (Kumar et al., 2012).
2.2. Study of total viable count
The faeces were collected during the digestibility trial
 for microbial count. They were examined immediately or stored in 40C for 2-3 hours. They were enumerated for E. coli by pour plate method using MacConkey agar (Himedia) respectively. About 1 g of faeces was mixed with normal saline (1:10 w/v) and vortexed for 3-4 min. The supernatant was used for microbial counting. The content was serially diluted to 1010 with normal saline. They were then poured in respective media plates which were then incubated aerobically at 370C for 24 to 48 hours. After incubation, the colonies were counted as colony forming unit (cfu/g) and expressed as log10cfu/g of sample. 

3. RESULT & DISCUSSION

The anti-bacterial efficacy of herbal extracts against E. coli were measured in terms of zone of inhibition (ZOI) produced in disc diffusion methods (Table 3). The zone of inhibition is a circular area around the spot of the antibiotic in which the bacteria colonies do not grow. The zone of inhibition can be used to measure the susceptibility of the bacteria towards the antibiotic. Except for aqueous extract all other extracts has shown the presence of antibacterial activity against E.coli. The study shows that the antibacterial activity is shown by all other extracts.
 According to Yamuna and Febronia (2022), who reported that the ethanolic extract of Tinosporacordifolia has possible antibacterial efficacy against bacterial strains that cause urinary tract infections. The growth-inhibiting effect of Tinosporacordifolia, which displayed consistent readings with the standard reference strains, may be caused due to presence of secondary plant metabolites (Ezhilarasuet al., 2023). According toBonvicini (2014), as Tinospora cordifolia contains flavonoids, alkaloids, and carbohydrates, this plant is a good substitute for clinical isolates that have in vitro antibacterial activity. The main reason to use ethanol extract in our study as it is more potent and active ingredients of Tinosporacordifolia is soluble in organic solvent (Vanishree et al., 2022 and Jeyachandran et al., 2003).  The result of the present investigation shows  the antibacterial property of  methanolic extract is similar to Devi et al. (2021) which reported that the methanolic extract of Tinosporacordifolia indicated 12, 10, 6 and 4 mm zone of inhibition in cultures of E.coli by using 100 mg/ml, 75 mg/ml, 50 mg/ml and 25 mg/ml concentration, respectively. It has been reported that the highest zone of inhibition was found in methanol extract as methanol is a polar solvent and has a higher power to extract the active antibacterial compounds in the plant which exhibited higher activity
.

In the present study the hydroxy ethanol extract (70:30) prepared was are used to study the antibacterial property of Tinosporacordifolia. The result shows 10.43±0.23 mm, 13.3±0.15 mm, 15±0.12 mm, 17±0.06 mm zone of inhibition at 100, 200, 300, 400 µg/ml concentration. The result is contrary to the result of Pandey et al., (2018) where 50 % hydroxy ethanol was used to see the antibacterial effect of Tinosporacordifolia against gram positive bacteria and gram-negative bacteria. The result shows that the 50 % hydroxy ethanol is effective to observe antibacterial property of Tinosporacordifolia against gram positive bacteria but does not show the antibacterial property against gram negative bacteria at the concentration of 25 µg/ ml and 50 µg/ ml.

In the present study the hydroxy methanol extract (50 : 50) showed 10.43±0.23 mm, 13.3±0.15 mm, 15±0.12 mm, 17±0.06 mm zone of inhibition at 100, 200, 300, 400 µg/ml concentration. Bereksiet al. (2018) studied the antibacterial effect of hydroxy methanolic extract (80:20) of Cinnamomum cassia against E.coli and reported 7-11 mm zone of inhibition at 100 mg/ml concentration.

According to Pandey et al., 2018 the antibacterial property of Tinosporacordifolia might be due to the presence of alkaloids, phenols, and proteins which may be the cause of the extract's antibacterial action. Another reason behind the antibacterial property might be the different natural product types that were produced by plants, such as phenolics, alkaloids, and free amino acids, which were involved in the defense mechanism against pathogens either directly or indirectly. As reported by Kuete, 2010; Wittstock, 2002 phenols have strong antibacterial activity they can combine with soluble and extracellular proteins to create complexes that kill bacteria, as well as with bacterial cell walls. The antibacterial property against both gram positive and gram negative bacteria might also be due to the presence of alkaloid berberine which was present in Tinosporacordifolia(Shahid et al., 2009).
TABLE 3. ANTIBACTERIAL EFFICACY OF PLANT EXTRACTS ON E.coli  BY DISC DIFFUSION METHODS.

	Concentration
	Control Negative
	100 µg/ml
	200 µg/ml
	300 µg/ml
	400 µg/ml
	CTR 30 mg 

(Positive Control)

	Aqueous Extract
	No Inhibition
	No Inhibition
	No Inhibition
	No Inhibition
	No Inhibition
	9.49 ± 0.11 mm

	Methanol Extract
	No Inhibition
	12.00±0.06 mm
	15.06±0.15 mm
	18.07±0.18 mm
	27.03±0.03 mm
	9.33±0.06 mm

	Ethanol Extract
	No Inhibition
	10.00±0.29 mm
	13.07±0.18 mm
	16.07±0.07 mm
	21.07±0.07 mm
	9.40±0.32 mm

	Hydroxymethanol Extract
	No Inhibition
	10.43±0.23 mm
	13.30±0.15 mm
	15.00±0.12 mm
	17.00±0.06 mm
	9.43±0.28 mm

	Hydroxyethanol Extract
	No Inhibition
	8.00±0.12 mm
	10.20±0.16 mm
	13.13±0.13 mm
	14.93±0.07 mm
	9.17±0.09 mm


3.1. TOTAL VIABLE COLIFORM COUNT ((log10 cfu/g) FROM FAECAL MATTER DURING DIGESTION TRIAL IN PIGS OF DIFFERENT EXPERIMENTAL GROUP

The total bacterial count ( E.coli) during the digestion trial has been presented in Table 4.69
 and statistical analysis is presented in Table 4.

Table 4. TOTAL VIABLE COLIFORM COUNT ((log10 cfu/g) FROM FAECAL MATTER DURING DIGESTIBILITY TRAIL IN PIGS OF DIFFERENT EXPERIMENTAL GROUP

	C
	T1
	T2
	T3

	6.87c ± 0.05
	6.54c ±  0.01
	6.05b ±  0.02
	5.14a±  0.25


abMeans with same superscript do not differ significantly 

Statistical analysis revealed that there was significant difference between T3, T2 group and control, T1 group. No significant difference (P>0.05) was observed between Control and T1 group. Ramamoorthy and Prakash (2023) reported that Tinosporacordifolia contain tannin which might be the reason of its effect in E coli as presence of tannic acid kill the E. coli bacteria  .

4. Conclusion

The study of feeding Tinosporacordifolia in the pig diets at 1.5 % level
 as feed additive were able to inhibit the growth of E.coli in the gut and thereby reducing the competition for the nutrients by the bad microbes which results in better animal utilization and performance.
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