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and Aloe vera were tested as feed additives in the

poultry diet. Major ingredients of Aloe vera include

anthraquinones, saccharides, vitamins, enzymes, and

low-molecular-weight compounds (Choi and Chung,

2003) which give Aloe vera its anti-inflammatory,

immunomodulatory, wound-healing, anti-viral, anti-

fungal, anti-tumor, anti-diabetic, and anti-oxidant effects

(Christaki and Florou-Paneri, 2010).

Ocimum sanctum (Tulsi) is reported to possess

anti-infertility, anticancer, antibacterial (Joshi et al.,

2009), antidiabetic, antifungal, antimicrobial,

hepatoprotective, cardioprotective, antiemetic,

antioxidant (Subramanian et al., 2005), antispasmodic,

analgesic, anti-ulcerogenic and ulcer healing properties,

adaptogenic (Singh et al., 2010) and diaphoretic actions

(Mondal et al., 2009). It was hypothesized that these

two herbal ingredients would improve performance of

broilers either alone or in combination. Therefore, the

present experiment was planned to study the effect of

INTRODUCTION

Poultry is one of the rapidly developing sectors of

Indian agriculture today, with an annual growth rate of

11.4 per cent, India is the fourth largest producer of

chicken in the world with 3.9 million metric tons

after US, China and Brazil (USDA, 2015) and it is

approaching 4.2 MMT. Poultry production, particularly

broiler production is the quickest way to increase

the availability of high quality protein for human

consumption (Karnani et al., 2019). The broiler

industry has grown due to consumer demand for

affordable poultry meat. Poultry feed industry is facing

increased pressure from consumers to reduce the use

of antibiotic growth promoters (AGPs) in poultry diets.

Plant extracts and various phytobiotic that originate from

leaves, roots, tubers or fruits of herbs, spices and other

plants have shown to be excellent growth enhancers in

poultry (Steiner et al., 2013; Wallace et al., 2010).

In the present research, two medicinal plants Tulsi
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ABSTRACT
A study was carried out to investigate the efficacy of dietary supplementation of Aloe vera (Aloe

barbadensis) and Tulsi (Ocimum sanctum) powder as a feed additive on growth performance, feed

consumption, and feed conversion efficiency of broilers. The experiment was conducted in a completely

randomized design with a total of 240-day-old broiler chicks (Vencobb) randomly assigned to four treatment

groups with four replicates having 15 birds in each replicate for a period of five weeks. Birds were offered the

maize-soybean based basal diet. The treatment groups consisted of control group (T
1
) fed only basal diet

without additive, T
2
 supplemented with 0.5% Aloe vera powder, T

3
 supplemented with 0.5 % Tulsi powder and

T
4
 supplemented with 0.25 % Aloe vera powder + 0.25 % Tulsi powder in the diet. No significant effect on feed

intake was observed among different groups due to supplementation of feed additives. The final body weight

and body weight gain were significantly (P<0.01) higher in groups supplemented with either Aloe vera, Tulsi or

both as compared to control. Feed conversion ratio in the T
2
 group was significantly (P<0.05) improved in

comparison to other groups. Dressing % was not significantly different among the groups. It was concluded

that the use of polyherbal supplement in the form of Aloe vera and Tulsi as feed additives at a level of 0.5 % and

0.25%, and a combination of both enhanced the overall performance of broiler chicken.
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dietary Aloe vera and Tulsi powder on the performance

of broiler chickens.

MATERIALS AND METHODS

The present experiment was carried out at Post

Graduate Institute of Veterinary Education and Research

(PGIVER), Jaipur. Two hundred and forty day-old,

unsexed, apparently healthy broiler chicks of cobb-400

strain were individually weighed (almost similar

average weight) and randomly divided into four groups

with four replicates having 15 chicks in each replicate

by completely randomized design. The required

quantities of the feed ingredients and feed additives such

as Aloe vera and Tulsi for formulations of experimental

diets were procured from the local market of Jaipur,

Rajasthan. The control group T
1
 was fed basal maize

soybean based diet (Feed without additives), T
2
: 0.5%

Aloe vera powder, T
3
: 0.5% Tulsi powder and T

4
: 0.25%

Aloe vera and 0.25% Tulsi powder. The broiler pre

starter, starter and finisher rations were formulated as

per the ICAR, 2013. The feed was offered ad libtum

to each group throughout the experimental period and

group-wise feed consumption was recorded at weekly

intervals.

The body weight of the experimental broilers was

recorded at beginning of the experiment and thereafter

at weekly interval to assess the body weight change

and the growth pattern. The weighing of the birds was

done in the early hours of the day before feeding, using

an electronic scale. Live weight gain at weekly interval

was calculated from difference in body weight attained

between the two consecutive weeks. Feed conversion

ratio (FCR) was calculated by dividing the cumulative

feed intake by body weight gain of chicks for every

week. In order to take into account the feed efficiency

as well as the growth rate, an index (Performance

Index (PI)) was obtained for each treatment by dividing

the average weight gained by the feed conversation

ratio. Protein efficiency ratio (PER) was calculated by

dividing the weight gain by protein consumed. A

nitrogen balance study was conducted using 12 chicks

from each group for 5 days at the end of feeding trial.

During this period the twelve birds from each treatment

were transferred to separate pens and polythene sheet

of appropriate size was spread over the ground for

collection of mixed excreta in each group. The chicks

were offered a weighed amount of experimental ration

at a fixed morning hour (9:30 AM) every day during the

trial period. The mixed droppings were collected at the

end of every 24 hours and pooled to get the total

excreta voided during the trial period. Daily feed intake

was calculated after deducting the left over from the

feed offered. Representative feed samples were drawn

from the bulk, dried, ground and stored in sample bottles

for analysis. The group wise aliquots from droppings

after thorough mixing with the help of spatula were

drawn for nitrogen estimation. For nitrogen estimation,

samples in duplicate were preserved in 5 per cent

sulphuric acid in wide-mouth glass stoppered bottles and

kept in refrigerator. Dry matter determination of

excreta was done with duplicate sample for each group

by keeping the weighed excretal material in an oven at

85oC till constant weight was obtained. Proximate

composition of the herbs, nitrogen content of feed and

excreta were estimated by following the methods of

AOAC (2005).

To study the effect of different treatments on

dressing percentage, twelve representative birds from

each group were sacrificed at the end of 5th week. The

selected birds were weighed individually and allowed

to fast for 12 hour to empty gut contents before

sacrifice. The broilers were sacrificed as per standard

procedure (Panda, 1995) by severing the occipito-

atlantal joint and allowed to bleed completely. The birds

were de-feathered in defeathering machine after

scalding and carcasses were eviscerated to measures

dressing percentage. Data obtained were analyzed

using standard procedure (Snedecor and Cochran, 1989).

Treatment means were separated using Duncan's

multiple range tst (Duncan, 1955).

RESULTS AND DISCUSSION

Ingredient and nutrient compositions of the

experimental diets are presented in Tables 1 and 2. All

the diets provided adequate amount of crude protein

and metabolizable energy to meet requirements (ICAR,
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2013).The average total feed consumption in terms of

g/bird in various treatment groups was found to be

similar (Table 3). However, numerically highest total feed

intake was found in T
3 
group followed by T

4
, T

1
 and T

2

groups. No adverse effect of smell or taste of Aloe vera

and Tulsi powder was found on the feed intake of

broilers. Similarly, Hassanbeigy et al. (2004) found no

significant effect on feed intake due to inclusion of Aloe

vera at 0.6, 1.2, 1.8, 2.4 and 3 ml/l in drinking water.

However, others research workers (Fallah, 2015;

Darabighane et al., 2017;Singh et al., 2017) found

increased feed intake when Aloe vera gel was added in

the diet of broilers. On the other hand, other report (Eevuri

and Putturu, 2013) indicated decreased feed intake due

to dietary addition of turmeric, tulsi, amla and Aloe vera

in broiler’s diet. Yet other reports (Vasanthakumar et

al., 2013; Bhosale et al., 2015; Hasan et al., 2016)

indicated no significant (P>0.05) effect of Tulsi on feed

intake of broiler chicks.

Birds of treatment groups supplemented with Aloe

vera and Tulsi powder and their combination attained

significantly (P<0.01) higher body weight as compared

to control. The highest total body weight was recorded

in T
3
 group followed by T

2
 and T

4
 groups. No

significant difference was found among feed additives

supplemented groups. These findings are in accordance

with previous reports (Appusamy, 2012; Hassanbeigy

et al., 2012; Eevuri and Putturu, 2013; Singh et al.,

2014a; Fallah, 2015; Darabighane et al., 2017; Singh et

al., 2017) which also found that the Aloe vera

supplemented groups gained significantly higher final

body weights than untreated groups. The significant

improvement in body weight on account of

supplementation of Tulsi was also reported earlier

(Lanjewar et al., 2008; Nath et al., 2012; Khatun et

al., 2013; Alam et al., 2015; Bhosale et al., 2015 and

Hasan et al., 2016). The body weight gain was

significantly (P<0.01) higher in groups having herbal feed

Table 1. Ingredient and proximate composition of pre- starter, starter and finisher diets on dry matter

basis

Ingredients Pre-starter(%) Starter (%) Finisher (%)

Maize 55.1 58.02 62.2

Soyabean meal 37.2 34.01 30.1

Oil 3.0 3.0 3.0

Stone grit 1.65 1.60 1.85

Di-calcium phosphate 1.85 1.90 1.65

Salt 0.40 0.40 0.40

DL- Methionine 0.23 0.19 0.16

Lysine 0.19 0.14 0.12

Vitamin and mineral premix 0.5 0.5 0.5

Metabolizable energy (kcal/kg) 3015 3050 3095

Crude protein (%) 22.01 21.6 19.45

Table 2. Proximate composition of Aloe vera and Tulsi powder

Proximate Principle Aloe vera powder Tulsi powder

Dry matter (%) 91.62 93.00

on % dry matter basis

Crude protein (%) 10.21 16.05

Ether extract (%) 1.76 2.36

Crude fibre (%) 10.52 15.29

Total ash (%) 17.45 14.83

Tanwar et al.
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additives as compared to control group. Among herbs

supplemented group highest body weight gain was found

in T
3
 group supplemented with Tulsi. Our results

corroborate well with previous reports (Swati et al.,

2012; Bhosale et al., 2015; Hasan et al., 2016) which

also observed significantly higher body weight gain of

diet supplemented with Tulsi. Mmereole (2011) reported

that the body weight gain was significantly higher in the

birds fed diet that containing 1 per cent Aloe vera leaves

powder than the birds fed control diet. Contrary to this,

Singh et al. (2014b) reported that inclusion of 1, 1.5 and

2% whole leaf Aloe vera powder in diet of broilers had

no significant effect on weight gain and final body weight.

Results revealed that birds of T
2
 group showed

significantly (P<0.05) improved FCR as compared to

T
1
 and T

4
 groups, whereas no significant difference was

found with T
3
 group. Similarly, Namagirilakshmi, (2005)

reported that supplementation of Aloe vera, probiotics

and turmeric in chicken diet showed better feed

efficiency. The results obtained are in accordance with

finding of previous research workers (Raziq et al., 2012;

Shokraneh et al., 2016) who reported better FCR in

Aloe vera added groups. Results obtained in this study

are also in agreement with other reports (Khatun et al.,

2013; Bhosale et al., 2015) that reported improvement

in FCR with the inclusion of Tulsi as a feed additive in

the diet of broilers.

Performance index was significantly (P<0.05)

higher in herbal products supplemented groups than in

control group, there was no significant difference

between Aloe vera and Tulsi supplemented groups.

Srivastava et al. (2013) observed significant difference

in performance index in broiler fed diet with herbal drugs.

Karnani et al. (2018) found significantly higher

performance index when feed was supplemented with

curry leaves powder. The results obtained from this

study are in agreement with the findings of Patel et al.

(2014) who recorded similar effects on performance

index due to supplementation of garlic in the poultry

ration. The protein efficiency ratio was significantly

(P<0.01) higher in T
2
 and T

3 
groups as compared to

T
1 

and T
4
 groups. Results obtained in the study

corroborate well with the findings of Karnani et al.

(2108) who found significant improvement PER due to

supplementation of curry leaves powder in broilers.

Nitrogen balance was significantly (P<0.01) higher

in herbs supplemented group than control group. No

significant difference was there between Aloe vera

and Tulsi supplemented groups. However, Dwivedi

(2013) recorded no effect of phytobiotic or herb

supplementation on nitrogen balance.This could be due

to species and form of herbs used.

No significant difference was found among the

treatment groups due to supplementation of Aloe vera

and Tulsi alone and their blend on dressed weight of

carcass. Apparently, highest dressed weight was

recorded in T
3
 followed by T

2
, T

4
, and T

1
. Sinurat et al.

(2002) reported that supplementation of fresh Aloe vera

Table 3. Effect of Aloe vera and Tulsi powder on performance of broiler chickens

Particulars Treatments P- value

T
1

T
2

T
3

T
4

Avg. total feed intake (g) 3039±51 2995±80 3180±59 3131±30 NS

Final body weight (g) 1952a±10.7 2070b±36.7 2117b±30.6 2046b±17.9 **

Total body weight gain (g) 1912a±10.7 2023b±36.8 2074b±30.8 2005b±18 **

Feed conversion ratio 1.58b±0.02 1.47a±0.04 1.53ab±0.01 1.56b±0.018 *

Performance index 1290a±7.56 1482b±57.5 1433b±27.4 1389ab±36.0 *

Protein efficiency ratio 2.79a±0.03 3.10c±0.08 2.97bc±0.03 2.92ab±0.03 **

Dressing % 70.2±0.02 70.04±0.19 70.42±0.92 69.56±0.34 NS

Nitrogen balance 1.06a±0.239 1.92b±0.043 1.92b±0.20 1.86b±0.016 **
a,bMeans superscripted with different letters within a column differ significantly from each other
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gel (0.25 g/kg) and dry Aloe vera gel (0.25 and 1.0 g/

kg) in broiler diet from 1 day old to 5 weeks of age

showed no significant effect on carcass yield and

internal organs. Mehala et al. (2009) also reported that

dietary inclusion of Aloe vera in broiler diet has no

significant effect in carcass quality. Contrary to this,

Durrani et al. (2006) reported higher dressing

percentage, breast, thigh and giblet weight in broilers

fed diet contains 0.5% turmeric.

CONCLUSIONS

It was concluded that addition of 0.5% Aloe vera

and 0.25 % Tulsi and blend of both (1:1) at 0.5% in the

diet caused significant improvement in weekly weight

gain and feed efficiency as compared to that of control

group of broiler. Thus, polyherbal supplementation in the

broiler rations may be useful for the safe, economical

and efficient production of broiler and this formulation

could be used as an alternative to commercial growth

promoters.

REFERENCES

Alam, F., Mostofa, M., Alam, M.N., Sorwar, M.G., Uddin, J.

and Rahman, M.M. 2015. Effects of indigenous

medicinal plant Tulsi (Ocimum sanctum) leaves extract

as a growth promoter in broiler. Res. Agric. Livest. Fish.

 2: 97-102.

AOAC. 2005. Official Methods of Analysis. 18th Edition,

Association of Official Analytical Chemists,

Washington, DC.

Appusamy, J. 2012. Effect of supplementation of Aloe vera

extracts on growth performance in commercial

broilers. http://www.notoare.com/149958.

Bhosale, D.S., Bhagwat, S.R., Pawar, M.M. and Kulkarni,

R.C. 2015. Comparative efficacy of dietary addition

of tulsi (Ocimum sanctum) leaf powder and vitamin

E on broiler performance. Indian J. Anim. Nutr. 32:

348-350.

Choi, S. and Chung, M.H. 2003. A review on the relationship

between Aloe vera components and their biologic

effects. In Seminars in integrative medicine. WB

Saunders. pp: 53-62.

Christaki, E. V. and Florou-Paneri, P. C. 2010. Aloe vera: a plant

for many uses. J. Food Agric. Environ. 8: 245-249.

Darabighane, B., Gheshlagh, F., Navidshad, B., Mahdavi, A.,

Zarei, A. and Nahashon, S. 2017. Effects of peppermint

(Mentha piperita) and Aloe vera (Aloe barbadensis)

on ileum microflora population and growth performance

of broiler chickens in comparison with antibiotic growth

promoter. Iranian J. Appl. Anim. Sci. 7: 101-108.

Duncan, D.B. 1955. Multiple range and multiple F-test.

Biometric. 11: 01-42.

Durrani, F.R., Ismail, M., Sultan, A., Suhail, S.M., Chand, N.

and Durrani, Z. 2006. Effect of different level of feed

added. J. Agric. Biol. Sci. 1: 9-11.

Dwivedi, A. 2013. Effect of Feeding Shatavari (Asparagus

racemosus) and Yeast (Saccharomyces cervisiae)

Alone and in Combination on the Performance of

Broiler Chicks. Doctoral Dissertation. Rajasthan

University of Veterinary and Animal Sciences, Bikaner-

334001.

Eevuri, T R. and Putturu, R. 2013. Use of certain herbal

preparation in broiler feeds. Vet. World. 6: 172-179.

Fallah, R. 2015. Effect of adding Aloe vera gel and garlic

powder on performance and liver functions of broiler

chickens. Global J. Anim. Sci. Res. 3: 491-496.

Hasan, M.N., Mostofa, M., Sorwar, M.G., Hasan, M.T., Das,

K. and Hossain, D.M.N. 2016. Effects of tulsi leaf

extract on body weight gain in broiler

production. Bangladesh J. Vet. Med. 14: 21-25.

Hassanbeigy-Lakeh, Z., Roustaee Ali-Mehr M. and

Haghighian-Roudsari M. 2012. Effect of Aloe gel on

broiler performance. In Proc. 5th Iranian Congress on

Animal Science, Isfahan, Iran: pp. 973-977.

ICAR 2013. Nutrient Requirements of Poultry, ICAR, New

Delhi.

Joshi, B., Lekhak, S. and Sharma, A. 2009. Antibacterial

property of different medicinal plants: Ocimum

sanctum, Cinnamomum zeylanicum, Xanthoxylum

armatum and Origanum majorana. Kathmandu Univ.

J. Sci. Eng. Technol. 5:143-150.

Karnani, M., Sharma, V., Sharma, S., Choudhary, S., Saini, S.,

Manju and Singh. N. 2019. Effect of linseed oil

supplementation on performance and carcass traits of

broiler chickens. Indian J. Anim. Prod. Manage. 35:

68.

Karnani, M., Sharma, V., Choudhary, S., Sharma, S., Saini, S.,

Manju and Pandey, A. 2018. Effect of curry (Murraya

koenigii) leaf powder supplementation on performance

of broilers chickens. Indian J. Poult. Sci. 53: 300-304.

Khatun, S., Mostofa, M., Alom, F., Uddin, J., Alam, M.N. and

Moitry, N.F. 2013. Efficacy of tulsi and neem leaves

extract in broiler production. Bangladesh J. Vet.

Med. 11: 1-5.

Lanjewar, R.D. Zanzad, A.A. Ramteke, B.N. and Deshmukh, G.

B. 2008. Effect of dietary supplementation of tulsi (O.

Indian J. Anim. Nutr. 2021. 38 (3): 304-309

Tanwar et al.



309

sanctum) leaf powder on the growth performance and

serum lipid profile in broilers. Indian J. Anim. Nutr. 25:

395-397.

Mehala, C., Moorthy, M., Amutha, R. and Ravi, R. 2009.

Carcass characteristics of broilers fed diet with Aloe

vera and Curcuma longa. Indian Vet. J. 86: 1257-1258.

Mmereole, F.U.C. 2011. Evaluation of the dietary inclusion of

Aloe vera as an alternative to antibiotic growth

promoter in broiler production. Pak. J. Nutr. 10: 1-5.

Mondal, S., Mirdha, B.R. and Mahapatra, S. C. 2009. The

science behind sacredness of Tulsi (Ocimum sanctum

Linn.). Indian J Physiol. Pharmacol. 53: 291-306.

Namagirilakshmi, S. 2005. Turmeric (Curcuma longa) as

Nutraceutical to Improve Broiler Performance.

M.V.Sc  thesis submitted to Tamilnadu Veterinary and

Animal Sciences University, Chennai, India.

Nath, D.D., Rahman, M.M., Akter, F. and Mostofa, M. 2012.

Effects of tulsi, black pepper and cloves extract as a

growth promoter in broiler. Bangladesh J. Vet. Med. 10:

33-39.

Panda, P.C. 1995. Slaughtering techniques. In: Text Book on

Egg and Poultry Technology, Vikas Publications, New

Delhi, India.

Patel, R.M., Garg, D.D., Patel, V.R., Vahora, S.G. Katariya,

M.A. and Choubey, M. 2014. Effect of dietary

supplementation of garlic (Allium sativum) and

fenugreek (Trigonella foenum-graecum L.) seed

powder on growth performance and blood

biochemical parameters in broilers. Indian J. Poult.

Sci. 49: 17-20.

Raziq, F., Khan, S., Chand, N., Sultan, A., Mushtaq, M.,

Rafiullah, S.M. Suhail and Zeb, A. 2012. Effect of water

based infusion of Aloe barbedensis, Pimpinella

anisum, Berberis lycium, Trigonella foenum-graecum

and Allium sativum on the performance of broiler

chicks. Pak. Vet. J. 32: 593-596.

Shokraneh, M., Ghalamkari, G., Toghyani, M. and Landy, N.

2016. Influence of drinking water containing Aloe vera

(Aloe barbadensis Miller) gel on growth performance,

intestinal microflora, and humoral immune responses

of broilers. Vet. World.  9: 1197.

Singh, H., Ali, N., Kumar, J., Kumar, R., Singh, S and Kansal, A.

2017. Effect of supplementation of aloe vera on growth

performance in broilers chicks. Chem. Sci. Rev.

Letters. 6: 1238-1243.

Singh, V., Amdekar, S. and Verma, O. 2010. Ocimum sanctum

(Tulsi): Bio-pharmacological activities. A review.

Pharmacology.1: 10.

Singh, J., Koley, K.M., Nety, S. and Chandrakar, K. 2014a.

Effects of Aloe vera on growth performance

parameters of broiler chickens. Indian Vet. J. 91: 78-79.

Singh, J., Sethi, A.P.S., Sikka, S.S., Chatli, M.K. and Mehta,

N. 2014b. Effect of sun dried whole leaf Aloe vera

powder on growth, carcass characteristics and meat

quality of commercial broilers. Indian J. Poult.

Sci. 49:21-24.

Sinurat, A.P., Purwadaria, T., Togatorop, M.H., Pasaribu, T.,

Bintang, I.A.K., Sitompul, S. and Rosida, J. 2002.

Responses of broilers to Aloe vera bioactives as feed

additive: the effect of different forms and levels of

bioactives on performances of broilers. Indonesian J.

Anim. Vet. Sci. 7: 69-75.

Snedecor, G.W. and Cochran, W.G. 2004. Statistical

Methods. 6th ed., The Iowa State University Press,

Ames, Iowa, USA.

Srivastava, S.B., Niwas, R., Singh, D. P. and Bisen, B. 2013.

Impact of herbal based diets on production efficiency

of broiler. The Bioscan. 8: 119-122.

Steiner, T. 2010. Phytogenics in Animal Nutrition: Natural

Concepts to Optimize Gut Health and Performance.

Nottingham University Press.

Subramanian, M., Chintalwar, G.J. and Chattopadhyay, S. 2005.

Antioxidant and radioprotective properties of an

Ocimum sanctum polysaccharide. Redox Rep. 10:

257-264.

USDA. 2015. Agricultural Statistics Annual. United States

Department of Agriculture, National Agricultural

Statistics Service, USA.

Vasanthakumar, P., Sasikumar, P., Pangayarselvi, B.,

Chandrasekaran, D., Doraisamy, K.A. Senthilkumar,

S. and Purushothaman, M.R. 2013. Performance of

broiler chicken fed tulsi leaf powder and leaf extract

supplemented diets during summer to alleviate heat

stress.  Indian J. Anim. Sci. 83: 930-931.

Wallace, R.J., Oleszek, W., Franz, C., Hahn, I., Baser, K.H.C.,

Mathe, A. and Teichmann, K. 2010. Dietary plant

bioactives for poultry health and productivity. Br.

Poult. Sci. 51:461-487.

Indian J. Anim. Nutr. 2021. 38 (3): 304-309

Effect of Tulsi and Aloe vera on performance of broilers

Received on 05.08.2021 and accepted on 24.10.2021


