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Influence on the performance of broilers with the 

Garlic (Allium sativum) and Holy basil (Ocimum 

sanctum) leaf powder supplementation in the basal diet 
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Abstract 
Present experiment was designed to evaluate the effect of supplementing different levels of garlic and 

holy basil leaf powder in the broilers diet on their growth performance and nutrient metabolizablity 

during a period of 6 weeks. A total of 280-day-old commercial broiler chicks (Vencobb-400) were 

procured and randomly distributed into seven treatments, each treatment had four replicates with ten 

chicks in each replicate. Growth trial was conducted in a complete randomized design comprising seven 

dietary treatments. T1 was served as control and fed a basal diet formulated as per BIS (2007) standards. 

T2 and T3 were fed with garlic powder @ 0.5, 1% feed, respectively. T4 and T5 were given with holy 

basil leaf powder @ 0.5, 1% feed, respectively. T6 was fed with garlic powder and holy basil leaf powder 

@ 0.5% each. T7 was treated with garlic powder and holy basil leaf powder @1.0% each. 

The body weight gain was significantly (P<0.05) higher in combination of garlic powder and holy basil 

leaf powder @ 0.5% each and 1.0% each supplemented groups as compared to rest of the treatment 

groups. Feed intake was not affected significantly. While, feed conversion ratio (P<0.05) improved in T6 

(1.70) & T7 (1.73) as compared to T1 (2.09), T3 (1.96) and T5 (1.95). The dry matter metabolizablity (%) 

was (P<0.05) higher in T5, T6 and T7 as compared to T1 (control). The nitrogen retention per cent was 

significantly higher in T6 as compared to control group. The gross energy metabolizablity was 

significantly higher in T6 and T7 as compared to T1, T3 and T5. Thus, the present study revealed that 

supplementation of garlic powder and holy basil leaf powder @ 0.5% each or 1.0% each in the broilers 

diet significantly improved body weight gain, feed conversion ratio and nutrient metabolizablity without 

affecting feed intake. 
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Introduction 

Growth and development of the commercial broiler farming in the country during the last 

decades has been spectacular. The poultry birds are continuously exposed to stressful 

conditions leading to serious economic losses. Scientific production and management has 

made considerable progress to make broiler farming fastest growing industry. There is a huge 

outcry both from the consumer society and health sector to ban antibiotic growth promoter 

(AGP) use in livestock and poultry feeds due to developing resistance and residue in meat 

(Sheoran et al., 2015) [27]. Thus, there is a need to find out an alternative to AGP, such as 

enzymes inorganic acids, probiotics, prebiotics, herbs, immunostimulants and some other 

managemental practices (Banerjee, 1998) [3]. The main advantage of Non–Antibiotic Growth 

Promoters (NAGP) over Antibiotic Growth Promoter (AGP) is that they usually do not bear 

any risk regarding bacterial resistance or undesired residues in meat. Recently, WHO (2003) 

[35] recommended a global alliance on traditional medicine and developed guideline for the 

quality control of herbal drugs. 

Garlic (Allium sativum) contains at least 33 sulfur compounds, several enzymes, 17 amino 

acids and minerals such as selenium (Newal et al., 1996) [20]. The sulfur compounds are 

responsible both for garlic’s pungent odor and many of its medicinal effects like lowering 

cholesterol level, protect against oxidative damage (Chowdhury et al., 2002) [7]. Garlic has 

several beneficial effects on both human and animals having antimicrobial, antioxidant as well 

as antihypertensive properties (Sivam, 2001). Due to its antimicrobial property, garlic was 

considered to be one of the alternatives to antibiotics as growth promoters in animal industry 

(Ao et al., 2011). Holy basil (Ocimum sanctum) contains eugenol (1-hydroxy 2-methoxy 4 

allyl benzene) a phenolic compound and ursolic acid having pharmacological effects (Prakash, 

and Gupta, 2005) [35]. 
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Some of the main chemical constituents of tulsi are: oleanolic 

acid, ursolic acid, rosmarinic acid, eugenol, carvacrol, linalool 

(Kuhn et al., 2007) [16]. The plant is reported to possess anti-

infertility, anticancerous, antibacterial (Joshi et al., 2009) [13], 

antidiabetic, antifungal, antimicrobial, hepatoprotective, 

cardioprotective, antiemetic, antioxidant (Subramanian et al., 

2005) [33], antispasmodic, analgesic, anti-ulcerogenic and 

ulcer healing properties, adaptogenic (Singh et al., 2012) [29]. 

Its anti-inflammatory effect is due to dual inhibition of 

arachidonic acid metabolism by blocking both 

cyclooxygenase and lipoxygense pathways (Singh et al., 

1996) [30]. The higher levels of flavanoids from Tulsi at higher 

level of inclusion might have been responsible for the 

improved antioxidant capacity in birds (Swathi et al. 2015) 
[34]. The purpose of this investigation was to study the effects 

of supplementing garlic and holy basil leaf powder on the 

performance of broilers.  

 

Materials and Methods 
A total of 280-day-old commercial broiler chicks (Vencobb-

400) were procured and randomly distributed into seven 

treatment groups of 40 chicks each. Each treatment groups 

was further subdivided into four replicates of ten chicks each. 

The herbs used in the study were purchased from local 

market. The experimental diets (Table 1) were formulated to 

meet the nutrient recommendations (BIS, 2007). Growth trial 

of 6 weeks was conducted in a complete randomized design 

comprising seven dietary treatments. T1 was served as control 

and fed a basal diet formulated as per BIS (2007) standards. 

T2 and T3 were fed with garlic powder (GP) @ 0.5, 1% feed 

respectively. T4 and T5 were given with holy basil leaf powder 

(HBLP) @ 0.5, 1% feed respectively. T6 was fed with garlic 

powder (GP) and holy basil leaf powder (HBLP) @ 0.5% 

each. T7 was treated with garlic powder (GP) and holy basil 

leaf powder (HBLP) @1.0% each. 

The chicks were kept hygienically on floor litter system in 

separate pens. All the birds were reared adopting uniform 

management conditions. The chicks were brooded at 35oC 

during the first week and thereafter the temperature was 

reduced by 3oC every week until the temperature reached 

25±1oC. The birds were vaccinated against prevailing diseases 

adopting a standard protocol. Individual body weight of 

chicks was recorded at 0 day age and thereafter weekly. Total 

feed consumed, growth rate and feed conversion ratio (FCR) 

were calculated. A metabolism trial of seven days was 

conducted at the end of experiment to find out nutrient 

retention and energy metabolizablity. Four birds from each 

treatment (one bird from each replicate) were randomly 

selected and transferred to individual metabolic cages. After 

three days of adaption period, a total collection of excreta was 

carried out for four days and feed consumption for each bird 

was recorded. The excreta on each polythene sheets were 

thoroughly mixed and homogenous samples were stored in 

plastic bottles in deep freeze. On the last day of collection, the 

excreta samples were kept at room temperature. All the diets 

were analyzed for proximate principles and also excreta 

samples for moisture and nitrogen contents (AOAC, 2007). 

The dried samples were kept for energy estimation.  

The data were analyzed using completely randomized design 

(Snedecor and Cochran, 1994) and using general linear model 

procedure of statistical package for social sciences 20th 

version (SPSS) and comparison of means tested using 

Duncan’s multiple range test (Duncan, 1955) [9] and 

significance was considered at P<0.05. 

Table 1: Ingredient (%) and chemical composition (% DM basis) of 

basal diet 
 

Feed ingredient Starter diet Finisher diet 

Maize (kg) 53 57 

Soybean meal (kg) 19 16 

Rice police (kg) 3 4 

Ground nut cake (kg) 12 11 

Fish meal (kg) 7 5 

Soybean oil (kg) 4 5 

Mineral mixture (kg) 2.0 2.0 

*Feed additives (kg) 0.29 0.29 

Chemical composition (% DM basis) 

Crude protein % 22.04 20.08 

Crude fibre % 3.61 3.32 

Ether extract % 8.38 8.98 

Total ash % 6.18 5.86 

**Metabolizable energy (Kcal/kg) 3056 3163 

*Feed additives include Vitamin Mixture-I-10 g, Vitamin, Amino 

acid and Ca mixture-II 20 g, Coccidiostat (Dinitro-0-Toluamide)-50 

g, Choline chloride-50 g, Lysine-50 g, DL- methionine-80 g and 

Chlortetracycline -33.5g/100kg; ** Calculated values - BIS (2007) 

 

Result and Discussion 

The average feed intake (g/bird) during different growth 

periods did not show any significant difference (Table 2). The 

above results are in agreement with the findings of Toghyani 

et al. (2011) [26] and Ao et al. (2011) they reported that 

supplementation of garlic powder have no significant 

(P<0.05) effect on feed intake of broilers. Similarly Singh et 

al. (2014) [28] also found non-significant effect of tulsi 

supplementation on feed intake. In contrary to our findings, 

Pourali et al. (2010) [22] have reported that supplementing 

garlic powder beyond 0.6% level enhanced repulsive odour 

and the taste of the diets, resulting decreased average daily 

feed intake. While, Tirupathi Reddy (2010) [25] found that a 

dietary combination of amla, tulsi and turmeric (0.25%, 0.5%) 

in broilers diet significantly increased the feed intake in 

broilers. 

 
Table 2: Treatment means of feed intake (g/bird) during different 

growth periods 
 

Treatments 
Period (weeks) 

0 to 2 0 to 4 0 to 6 

T1 438.50±5.80 1648.50±13.55 3771.75±4.23 

T2 435.00±18.73 1671.00 ±23.73 3713.25±11.94 

T3 422.00±10.57 1657.25 ±59.36 3687.25±79.93 

T4 434.75±14.25 1644.25 ±34.67 3645.75±61.90 

T5 433.25±6.04 1638.50 ±22.79 3634.25±17.80 

T6 420.75±10.44 1660.75 ±17.74 3627.50±6.64 

T7 426.25±10.37 1676.50 ±34.39 3640.25±69.05 
a,b,c The mean values in same column with different superscripts 

differ significantly (P<0.05) 
 

The significant (P<0.05) highest mean body weight gain was 

observed in combination of garlic powder and holy basil leaf 

powder @ 0.5% each and 1.0% each supplemented groups as 

compared to rest of the treatment groups (Table 3). There is 

an evidence in the literature that garlic significantly enhanced 

villus and goblet cell numbers in the duodenum, jejunum and 

ileum of birds. As a result of these intestinal morphological 

changes, the entire absorptive process in the birds is better 

activated. In this way nutrient absorption is enhanced with the 

resultant growth promoting effect (Tatara et al., 2005; 

Masoud, 2006) [24, 18]. The improvement in weight gain of the 

birds using garlic in their rations may probably be due to the
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fact that allicin (an antibiotic substance found in garlic), 

inhibits growth of intestinal bacteria such as S. aureus and E. 

coli and inhibit aflatoxin producing fungi (Meraj, 1998) [19]. 

Resultantly, when the load of these bacteria in the intestine is 

low, birds may absorb more nutrients, thus leading to the 

improvement in weight gain of the birds using rations 

supplemented with Allium sativum. The present increase in 

muscle weight may be due to the antioxidant property of holy 

basil plant which increases digestive enzymes and decreasing 

bacterial activities and thus result in body weight gain in 

broiler chicks (Khan et al., 2009) [14]. After many research 

studies on animal and human being, Dixit et al., (2005) [8] 

reported that fenugreek seed powder improved metabolism. 

Therefore, there is likelihood that improved metabolism has 

beneficial impact on weight gain of the studied muscles. 

Gomez et al., (1998) [11] concluded that the improvement in 

live body weight in broilers may be due to antibacterial 

related to flavonoids in Ocimum sanctum that led to 

maintaining normal intestine microflora by competitive 

exclusion and antagonism, altering metabolism and increased 

liver and muscle glycogen contents. 

The results are in close agreement with the findings of Kumar 

et al. (2010) [17] and Onyimonyi et al. (2012) [21] have 

observed significant improvements in growth of broilers fed 

with garlic supplement while, Gupta and Charan (2007) [12] 

and Khatun et al. (2013) [15] with holy basil supplement. 

 
Table 3: Treatment means of body weight gain (g/bird) during 

different growth periods 
 

Treatments 
Period (weeks) 

0 to 2 0 to 4 0 to 6 

T1 236.50a±2.53 870.00a±16.29 1801.75a±1.79 

T2 245.50ab±4.29 939.75b±11.50 1823.00ab±21.17 

T3 251.00b±4.22 945.25b±13.84 1873.50b±9.13 

T4 245.25ab±6.84 951.25b±22.66 1818.50ab±11.92 

T5 249.75b±1.54 860.25bc±15.80 1863.25b±8.41 

T6 251.25b±2.68 1005.75d±3.09 2129.25c±22.83 

T7 254.00b±1.41 995.25cd±5.82 2094.75c±32.93 
a,b,c The mean values in same column with different superscripts 

differ significantly (P<0.05) 

 

In present experiment feed conversion ratio (FCR) 

significantly improved in T6 & T7 as compared to T1 (control), 

T3 and T5 (Table 4). This study clarified that, the birds fed 

rations supplemented with garlic and holy basil utilized their 

feed more efficiently than those feed ration without addition. 

These findings are in agreement with Fadlalla et al. (2010) [10] 

by garlic and Chaudhary et al. (2015) [6] by herbal mixture 

(Curcuma longa, Emblica officinalis and Nigella sativa 

powder) at 1% level in broiler diet resulted in better FCR. The 

improved FCR of the broilers may be attributed to the 

antibacterial properties of these supplements, which resulted 

in better absorption of the nutrients present in the gut and 

finally leading to improvement in feed conversion ratio. The 

gain in mean body weight due feed supplementation with 

garlic powder and holy basil leaf powder either individually 

or their combination also resulted in improved FCR of 

broilers could be related to their promoting effects on 

metabolic processes of digestion and utilization of nutrients. 

 
Table 4: Treatment means of feed conversion ratio (FCR) during 

different growth periods 
 

Treatments 
Period (weeks) 

0 to 2 0 to 4 0 to 6 

T1 1.85b±0.01 1.89c±0.04 2.09c±0.01 

T2 1.77ab±0.06 1.77b±0.01 2.03bc±0.02 

T3 1.68a±0.01 1.75ab±0.04 1.96b±0.03 

T4 1.77ab±0.05 1.72ab±0.02 2.00bc±0.03 

T5 1.73ab±0.01 1.70ab±0.02 1.95b±0.01 

T6 1.67a±0.02 1.65a±0.01 1.70a±0.01 

T7 1.67a±0.03 1.68ab±0.03 1.73a±0.04 
a,b,c The mean values in same column with different superscripts 

differ significantly (P<0.05) 

 

The dry matter (DM) metabolizablity (%) was significantly 

(P<0.05) higher in supplemented group of holy basil leaf 

powder @ 0.5%, combination of garlic powder and holy basil 

leaf powder @ 0.5% each or 1.0% each as compared to 

control group. The nitrogen retention per cent was 

significantly higher in the broiler fed diet supplemented with 

combination of 0.5% GP and 0.5% HBLP as compared to that 

of fed control diet (Table 5). The gross energy (GE) 

metabolizablity was significantly higher in combination of 

garlic powder and holy basil leaf powder @ 0.5% each and 

1.0% each supplemented group as compared to rest of the 

treatment groups (Table 6).  

There is evidence in the literature that garlic significantly 

enhance the villus and globlet cell numbers in the duodenum, 

jejunum and ileum of birds. As a result of these intestinal 

morphological changes, the entire absorptive process in the 

birds is better activated. In this way nutrient absorption is 

enhanced with the resultant growth promoting effect (Tatara 

et al., 2005; Masoud, 2006) [24, 18]. Garlic and holy basil 

supplementation also increased liver and muscle glycogen 

might have resulted in better metabolizablity and nitrogen 

retention. These findings were in agreement with (Gomez et 

al., 1998) [11]. 

 
Table 5: Treatment means of per cent dry matter metabolizablity and 

nitrogen retention 
 

Treatments DM metabolizablity (%) Nitrogen retention (%) 

T1 63.25a±1.10 62.00a±0.70 

T2 65.00ab±0.70 62.75ab±0.47 

T3 65.00ab±0.57 62.50ab±0.86 

T4 64.75ab±0.85 62.50ab±0.28 

T5 66.00b±0.70 62.50ab±0.50 

T6 66.78b±0.62 64.00b±0.57 

T7 66.75b±0.62 62.75ab±0.47 
a,b,c The mean values in same column with different superscripts 

differ significantly (P<0.05) 

 
Table 6: Mean values of metabolizable energy (kcal/kg) and per cent gross energy metabolizablity in experimental birds under different dietary 

treatments 
 

Treat-

ment 

GE 

of feed 

(kcal/kg) 

GE 

of excreta 

(kcal/kg) 

Apparent ME 

(kcal/kg) 

Calculated 

ME 

(kcal/kg) 

Nitrogen retention 

(g/kg feed × 8.22) 

Nitrogen corrected ME 

(kcal/kg) 

GE Meta 

bolizablity (%) 

T1 4812.00±3.33 1562.14d±3.50 3249.86a ±2.69 3163.00 174.47 ±1.72 3075.39a±1.24 63.91a ±0.03 

T2 4811.18±1.73 1553.67cd±2.12 3257.51ab±3.77 3163.00 175.49 ±1.53 3082.02ab±3.63 64.05ab ±0.05 

T3 4812.68±1.50 1548.13bc±3.26 3264.55bc±4.75 3163.00 174.98 ±0.51 3089.57bc±4.50 64.19b ±0.07 
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T4 4811.03±0.80 1554.32cd±1.43 3256.71ab±1.49 3163.00 176.31 ±1.47 3080.40ab±2.57 64.02ab ±0.05 

T5 4811.76±0.70 1547.24bc±5.75 3264.52bc±6.44 3163.00 175.33 ±1.79 3089.18bc±6.05 64.20b ±0.11 

T6 4811.38±1.94 1534.58a±1.76 3276.80c ±3.52 3163.00 173.38 ±1.76 3103.42d±3.58 64.50c ±0.05 

T7 4812.55±1.39 1538.97ab±1.64 3273.58c ±2.96 3163.00 174.29 ±1.89 3099.29cd±2.01 64.40c ±0.03 

a,b,c,d The mean values in same column with different superscripts differ significantly (P<0.05) 

 

Conclusion 
It was concluded that supplementation with the combination 

of garlic and holy basil leaf powder in broilers diet improved 

body weight gain, feed conversion efficiency and nutrients 

metabolizablity without affecting the feed intake. 

 

References 

1. A.O.A.C. Official methods of analysis. 19th rev. ed. 

Association of official analytical chemists, Gaithersburg, 

Madison, 2007. 

2. Ao X, Yoo JS, Zhou TX, Wang JP, Meng QW et al. 

Effects of fermented garlic powder supplementation on 

growth performance, blood profiles and breast meat 

quality in broiler. Livestock Sci. 2011; 141:85-89. 

3. Banerjee GC. A Text Book of Animal Husbandry. 2nd ed. 

Indic Puplicalication, Delhi, India, 1998.  

4. BIS. Requirement for chicken feeds. IS: 1374-2007, 

Manak Bhawan, 9 Bahadurshah Zafar Marg, New Delhi – 

110001, 2007. 

5. Chang HW. Antibacterial effect of spices and vegetables. 

Food Industries. 1995; 27:53-61. 

6. Chaudhary RK, Singh VK, Singh SP, Gautam S, Tewari 

D. Effect of herbal supplements of Curcuma longa, 

Emblica officinalis and Nigella sativa on performance of 

broilers. Indian J Anim. Nutr. 2015; 32(1):90-95. 

7. Chowdhury SR, Chowdhury SD, Smith TK. Effects of 

dietary garlic on cholesterol metabolism in laying hens. 

Poult. Sci. 2002; 81(12):1856-1862. 

8. Dixit P, Ghaskadbi S, Mohan H, Devasagayam TP. 

Antioxidant properties of germinated fenugreek seeds. 

Phytotherapy Research. 2005; 19:977-983.  

9. Duncan DB. Multiple range and multiple F tests. 

Biometrics. 1955; 11:1-42. 

10. Fadlalla IMT, Mohammed BH, Bakhiet AO. Effect of 

feeding garlic on the performance and immunity of 

broilers. Asian J Poult. Sci. 2010; 4:182-189.  

11. Gomez MP, Geetha B, Aasker G. Antidiabetic effects of 

fenugreek extract (Trigonella foenum-graecum L.) on 

domestic animals with special reference to carbohydrate 

metabolism. J Ecotoxicology and Environmental 

Monitoring. 1998; 8:103-108. 

12. Gupta G, Charan S. Exploring the potentials of Ocimum 

sanctum (Shyama tulsi) as a feed supplement for its 

growth promoter activity in broiler chickens. Indian J 

Poult. Sci. 2007; 42(2):140-43. 

13. Joshi B, Lekhak S, Sharma A. Antibacterial property of 

different medicinal plants: Ocimum sanctum, 

Cinnamomumzeylanicum, Xanthoxylum armatum and 

Origanum majoran. Kathmandu University J Sci. 

Engineering and Technology. 2009; 5(1):143-50. 

14. Khan FU, Durrani FR, Sultan A, Khan RU, Naz S. Effect 

of fenugreek (Trigonella foenum graecum) seed extract 

on visceral organs of broiler chicks. ARPN. J of Agric. 

and Biological Sci. 2009; 4:58-61.  

15. Khatun S, Mostofa M, Alom F, Uddin J, Alam MN, 

Moitry NF. Efficacy of Tulsi and Neem leaves extract in 

broiler production. Bangl. J Vet. Med. 2013; 11(1):1-5. 

16. Kuhn M, Winston D. Winston and Kuhn's Herbal 

Therapy and Supplements: A Scientific and Traditional 

Approach. Lippincott Williams and Wilkins, 2007, 260. 

17. Kumar S, Sharadamma KC, Radhakrishna PM. Effects of 

a garlic active based growth promoter on growth 

performance and specific pathogenic intestinal microbial 

counts of broiler chicks. Int. J Poul. Sci. 2010; 9:244-246. 

18. Masoud A. Effect of dietary garlic meal on histological 

structure of small intestine in broiler chickens. J Poult. 

Sci. 2006; 43(4):378-383.  

19. Meraj ICA. Effect of garlic and neem leaves 

supplementation on the performance of broiler chickens. 

M.Sc. Thesis, Dept. of Poult. Sci., University of 

Agriculture, Faisalabad, Pakistan, 1998. 

20. Newal CA, Anderson LA, Phillipson JD. Herbal 

Medicines: A Guide for Health-Care Professionals. 

Pharma. Press, London. 1996; 9:296. 

21. Onyimonyi AE, Chukwuma PC, Igbokwe C. Growth and 

hypocholesterolemic properties of dry garlic powder 

(Allium sativum) on broilers. African J of Biotech. 2012; 

11(11):2666-2671. 

22. Pourali M, Mirghelenj SA, Kermanshahi H. Effects of 

garlic powder on productive performance and immune 

response of broiler chickens challenged with Newcastle 

disease virus. Global Veterinaria. 2010; 4(6):616-621. 

23. Prakash P, Gupta N. Therapeutic uses of Ocimum 

sanctum Linn with a note on eugenol and its 

pharmacological actions. Indian J Physio. and Pharma. 

2005; 49:125-131. 

24. Tatara RM, Sliwa E, Dudek K, Mosiewicz J, Studzinski 

T. Effect of aged garlic extract and allicin administration 

to sows during pregnancy and lactation on body weight 

gain and gastrointestinal tract development of piglets. 

Part 1. Bull. Vet. Inst. Pulawy. 2005; 49:349-355. 

25. Tirupathi Reddy. Effect of herbal preparations on the 

performance of broilers. M.V.Sc., Thesis submitted to Sri 

Venkateswara Veterinary University, Tirupathi, 2010. 

26. Toghyani M, Toghyani M, Gheisari A, Ghalamkari G, 

Eghbalsaied S. Evaluation of cinnamon and garlic as 

antibiotic growth promoter substitutions on performance, 

immune responses, serum biochemical and 

haematological parameters in broiler chicks. Livestock 

Sci. 2011; 138:167-173. 

27. Sheoran N, Maan NS, Sihag S, Kumar G. Influence of 

probiotics and prebiotics supplementation on production 

performance in laying hens. Indian J Anim. Nutr. 2015; 

32(4):399-405. 

28. Singh A, Doley P, Gogoi S, Neeraj. Effect of dietary 

Tulsi (Ocimum sanctum) leaves powder on muscle 

growth of broiler chicks. Intern. J Bio. & Pharma. Res. 

2014; 5(1):1-3. 

29. Singh N, Verma P, Pandey BR, Bhalla M. Therapeutic 

potential of Ocimum sanctum in prevention and treatment 

of cancer and exposure to radiation: An overview. Intern. 

J Pharma. Sci. Drug Res. 2012; 4(2):97-104. 

30. Singh S, Majumdar DK, Rehan HM. Evaluation of anti-

inflammatory potential of fixed oil of Ocimum sanctum 

(Holybasil) and its possible mechanism of action. J 

Ethnopharma. 1996; 54:19-26. 



 

~ 557 ~ 

The Pharma Innovation Journal 

31. Sivam GP. Protection against Helicobacter pylori and 

other bacterial infections by garlic. J Nutr. 2001; 

131:1106S-1108S. 

32. Snedecor GW, Cochran WG. Statistical methods. 6th 

edition. The Iowa State University Press, Ames, Iowa, 

USA, 1994. 

33. Subramanian M, Chintalwar GJ, Chattopadhyay S. 

Antioxidant and radioprotective properties of an Ocimum 

sanctum polysaccharide. Redox Report. 2005; 10(5):257-

64. 

34. Swathi B, Gupta PSP, Nagalakshmi D, Reddy A.R. and 

Raju, M.V.L.N. 2015. Efficacy of Tulsi (Ocimum 

sanctum) root powder in amelioration of heat stress 

induced oxidative disturbances in broiler chicken. Indian 

J Anim. Nutr. 2005; 32(2):232-234. 

35. WHO. Press notes in Times of India. 2003, 16. 

 

 


