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ABSTRACT 
 

Many herbal supplements are tested for theirs efficacy in poultry to replace the antibiotic growth promoter. Hence 

this study was carried out to find the effect of a blend herbal preparation (Ocimum sanctum, Zingiber officinale, 

Allium sativum, Trigonella foenum graceum and Curcuma longa) on the vital parameters in layers. An experimental 

trial for three weeks was carried out on 80 layers aged 11 weeks. Birds were randomly divided to 4 groups with 2 

replicate for each group and supplemented by herbal preparation @ 0.1 percent, 0.25 percent and 0.5 percent in feed. 

The results indicated a significant increase in the red blood cells count, white blood cell count, total protein, albumin, 

globulin, calcium, phosphorus and reduction in the enzyme aspartate aminotransferase and alkaline phosphatase with 

alanine aminotransferase in the normal range. The significant increase in the vital parameters, decrease in hepatic 

enzymes inside the clinically healthy condition denote that the birds were in good health. Birds increased nutrient 

utilization, improved oxygen carrying capacity and caused active immune system. The better absorption of minerals 

like calcium and phosphorus signifies the role of herbs in enhancing digestion performance. Oral feeding caused a 

normal activity of hepatic enzymes which can prove safety and hepatoprotective nature of these herbs. Therefore, it 

can be concluded that supplementation of these herbs in the layer feed could be important in prevention of diseases in 

birds. However further studies are recommended to indicate the toxic levels of these herbs and optimize the beneficial 

dosage in diet of layer birds. 
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INTRODUCTION 
 

Antibiotic growth promoters in livestock and poultry 

production are practiced for many years to promote the 

growth and to improve the feeding efficiency thereby 

improving the health of the animal and the birds. But the 

inclusion of these feed additives increases not only the 

cost of production but also increases the development of 

resistant microbes and produces residues in meat and eggs 

(Sojoudi et al., 2012; Yang et al., 2009).  In the present 

scenario, the use of in - feed- antibiotics is under threat 

after the ban of the antibiotic use by the European Union 

since January 2006. This ban has given the increasing 

prevalence of resistance to antibiotics in chicken (Kabir, 

2009) and escalated the search for alternatives for use in 

the poultry industry (Janardhana et al., 2009). Also the 

recent changes in legislation on the use of antimicrobials, 

altered feed requirements and more efficient birds 

necessitate the need for an alternative treatment. Hence 

many International Institutions and organizations related 

to public health are showing deep concern to reduce the 

use of antibiotics in poultry (Gatne et al., 2010). World 

Health Organization (WHO) has started to give emphasis 

on the development and use of herbal products for the 

benefit of world population in viewing the limitations and 

ill effects of chemical drugs (Jinsuklee, 2004).  

Currently natural alternatives like probiotics, 

prebiotics, plant extracts and the essential oils are gaining 

importance as alternative supplement (Pirogozliev et al., 

http://www.science-line.com/index/
http://creativecommons.org/licenses/by-nc/4.0/
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2008; Yang et al., 2008; Ayasan, 2013). The important 

advantages claimed of medicinal plants in various ailments 

are their safety besides being economical, clinically 

effective and their easy availability. Medicinal plants 

compete with synthetic drugs and most of them do not 

have any residual effects (Tipu et al., 2006). Many herbal 

plant preparations are prescribed to strengthen host 

resistance (Thatte and Dahanakur, 1989) due to their 

immunomodulatory activities. Immunity breakdown will 

make the harmful bacteria to take upper hand as the gastro 

intestinal tract microflora is a mixture of fungi, protozoa 

and bacteria comprising both beneficial and harmful 

microorganisms (Gabriel et al., 2006). Harmful bacteria 

may be involved in localized or systemic infections, 

intestinal putrefaction, and toxin formation (Jeurissen et 

al., 2002). Hence, to get rid of the mortality associated 

with harmful luminal pathogens viz., Salmonella, 

Escherichia coli (E.coli), Clostridium sp. and other 

pathogenic bacteria and to improve the gut health, 

modulate the immune response and to aid in digestion and 

absorption herbal extracts can be used as an alternative 

treatment.  

Cardelle et al. (2010) stated that the Allium sativum 

(garlic) exerts a differential inhibition between beneficial 

intestinal microflora and potentially harmful 

enterobacteria. Bharkava et al. (2012) reported that 

Zingiber (Zinger) contain potent antimicrobial property 

against E.coli, Pseudomonas aeruginosa, Staphylococcus 

aureus, Enterococcus faecalis. Ashish et al. (2013) 

investigated the methanol and aqueous extract of Ocimum 

sanctum (tulsi) for antimicrobial activity on E.coli, 

Proteus mirabilis and Staphylococcus aureus and found 

that E.coli and Proteus mirablis were resistant to both the 

extracts, with Staphylococcus aureus sensitive to both the 

extracts.  Trigonella foenum-graecum (fenugreek) seeds 

have been reported to possess immunomodulatory, 

antibacterial, anti-inflammatory, antioxidant, antinocicep-

tive, gastroprotective and anxiolytic properties 

(Virupaksha et al., 2007). Basu et al. (2009) proved that 

the fenugreek was found to strongly inhibit the growth of 

Staphylococcus aureaus and Pseudomonus aeruginosa in 

in vitro studies. Deshmukh (2014) investigated the effect 

of Curcuma longa (turmeric) against enteric pathogens. 

The study showed that E.coli, Enterobacter aerogenes, 

Pseudomonas aeruginosa, Staphylococcus aureus, 

Staphylococcus epidermidis and Salmonella typhimurium 

were very much sensitive to turmeric extract as compared 

to other tested pathogens. He also concluded that the 

turmeric possesses curcumin, which is responsible for 

antibacterial activity of turmeric. 

Hence the present study was taken to assess the 

effect of Ocimum sanctum, Allium sativum, Curcuma 

longa, Trigonella foenum graceum and Zingiber officinale 

on haematology and serum biochemistry on 

supplementation in feed as several reports are available 

indicating the role of these herbs in immunomodulatory, 

growth promoting, antibacterial, anti-cancerous, anti 

oxidant, anti-inflammatory, hepatoprotective and 

antioxidant properties (Reuter et al.,1996; Rivlin, 2001; 

Vijayalakshmi et al., 2011; Shukla, et al., 2012). 

 

MATERIALS AMD METHODS 

 

The present study was carried out at a private layer 

farm at Pudhur, Vaiyappamali, Thiruchengodu taluk of 

Namakkal district, Tamil Nadu, India. A total of 80 

Lohman breed layers aged 11 weeks and in the weight 

range of 751.67±16.07g were used for present study. The 

birds were allotted at random into four experimental 

groups with two replicates (10 birds per replicate), viz., 

Control group (Regular feed without any herbal 

preparation) as mentioned in table 1, Group I (Regular 

feed with 0.1% herbal preparation), Group II (Regular 

feed with 0.25% herbal preparation) and Group III 

(Regular feed with 0.5% herbal preparation). The trial 

lasted for 21 days (11-14 weeks). Proper management, 

necessary vaccinations (before the initiation of the trial) 

and good environmental conditions were maintained 

throughout the study period. The herbs Ocimum sanctum 

(Tulsi), Allium sativum (Garlic), Zingiber officinale 

(ginger), Trigonella foenum graceum (Fenugreek) and 

Curcuma longa (curcumin) were purchased fresh from 

market. Their rinds (ginger and garlic) were peeled off 

using knife, washed, shade dried and later ground to 

smooth powder and stored separately in an air tight 

container. 100 g of each herb was taken, blend and packed 

in an air tight plastic container for further use. 

 

Haematological parameters 

Blood samples were collected from wing vein of the 

chicken using sterile needles and syringes from both the 

control and the treated groups (six birds from each group) 

before initiation and 21 days after the initiation of the 

experimental trial. The blood samples were collected into 

well labelled and sterilized bottles containing Ethylene 

Diamine Tetra Acetic Acid (EDTA) as anticoagulant. The 

samples were investigated for the following 

haematological parameters; Total Erythrocyte Count 

(TEC), Haemoglobin content (Hb), Packed Cell Volume 

(PCV) and White Blood Cell count (WBC) as stated in the 

method of Campbell (1998). 

http://ps.oxfordjournals.org/content/87/10/2052.full#ref-75
http://ps.oxfordjournals.org/content/87/10/2052.full#ref-75
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Biochemical parameters of blood 

Blood samples were collected from the wing vein of 

birds from both the control and the treated groups (six 

birds from each group) before initiation and 21 days after 

the initiation of the experimental trial. Serum was 

separated and stored at -20°C until analysis. The samples 

were investigated for the following biochemical 

parameters; Total proteins, albumin, globulin, calcium, 

phosphorus, potassium and enzymes like Aspartate Amino 

Transferase (AST), Alanine amino Transferase (ALT) and 

Alkaline Phosphatase (ALP)  in UV-VIS double beam 

spectrophotometer (Systronics, Model 2202, India) 

 

Ethical approval 

Approval was given by the local advisory committee 

members of the Post Graduate Diploma in Ethno 

Veterinary practices course of Tamil Nadu Veterinary and 

Animal Sciences University, Chennai, India. 

 

Statistical analysis 

The least mean square was analysed on the data 

collected on various parameters and the significant 

difference was estimated by the Duncan’s Multiple Range 

test using SPSS 20.0 software. P values less than 0.05 

were reported as statistically significant. 

 

RESULTS AND DISCUSSION  

 

The present work involving the supplementation of 

herbal preparation to assess its effect on haematology and 

serum biochemistry in layer chicken at 11-14 weeks of age 

(growers) was carried out in field conditions to look for 

the alternative phytobiotic growth promoting substances in 

improving health and production, without any issues of 

drug - residues and antimicrobial resistance.  

 

Haematological parameters 

The effect of the herbal preparations on 

haematological parameters is presented in the table 2 and 

figure1. 

The mean Hb (gram %) is significantly (P < 0.05) 

increased in all the treatment groups including the control 

group (after initiation) than the control group (before 

initiation). Hence the treatment does not have any 

influence on Hb level in the bird's body.  The mean RBC 

(x10
6
/cu.µl) and the mean WBC (x10

6
/cu.µl) count was 

also found to be significantly (P < 0.05) increased in the 

treatment groups suggesting that the herbal preparation is 

found to stimulate RBC production at a slightly increased 

level of supplementation. Similarly PCV (%) was 

significantly increased in the groups II and III than the 

control groups. 

There is no significant difference (P < 0.05) in 

heterophils (%) value, lymphocytes (%) value, monocytes 

(%) value, eosinophil (%) value and basophil (%) value 

between the control groups and the treatment groups. 

 

Blood biochemistry 

The effect of the herbal preparations on the blood 

biochemistry is presented in the table 3 and figure 2. 

 The total protein content (g/dl), albumin content 

and the globulin content of the treatment groups were 

significantly increased when compared with the control 

groups (before and after initiation). However globulin 

content in is not significantly higher than the control. 

The glucose content in Group I is significantly 

(P<0.05) reduced and Group III is significantly (P < 0.05) 

increased than the control group. The calcium (mg) in 

treatment groups was comparatively higher than the 

control groups. The phosphorus (mg) in Group I was 

significantly (P < 0.05) higher than the control groups. 

There is no significant (P < 0.05) difference in potassium 

(m.equ) between the treatment groups and the control 

groups. The enzyme ALT (U/L) is significantly (P < 0.05) 

increased in group I and group III than the other groups. 

The enzymes AST (U/L) and ALP (U/L) is significantly 

(P<0.05) reduced in the treatment groups than the control 

groups. 

 

Table 1.  Regular feed composition for layers (11-14 

weeks) 

Ingredients Quantity (Kg) 

Maize 600 

Pellet SF(36%) protein 97 

Soya bean meal 150 

Deoiled rice bran 115 

Calcite 15 

Dicalcium Phosphate 12 

Salt 4 

Soda bicarbonate 1 

DL methionine 1 

Lysine 0.9 

Choline chloride 1 

Vitamins 500 gram 

Traceminerals 1 kg 

Phytase 100  gram 

Toxin binder 1 kg 

Liver powder 500  gram 

Protein = 17.25%; Energy = 2700Kcal 
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Table 2. Effect of the herbal preparations on the haematological parameters in layer chicken aged 11 -14 weeks (n=6) 

Variables 

Treatment (Mean±SE) 

Control (Days) 

Group I Group II Group III Pretreatment at day 0 

(samples from all the groups) 

After 21 days treatment period 

(Control group) 

Hb (g%) 7.55 ± 0.29 a* 8.88 ± 0.19 b 9.18 ± 0.83 b 9.10 ± 0.03 b 9.4 ± 0.05 b 

RBC (x106/cu.µl) 5.37 ± 0.09 a 5.17 ± 0.05 a 5.23 ± 0.03 a 5.63 ± 0.09 b 5.66 ± 0.12 b 

WBC (x103/cu.µl) 2.78 ± 0.15 a 2.72 ± 0.25 a 3.22 ± 0.11b 3.72 ± 0.14 c 3.75 ± 0.11 c 

PCV (%) 29.11 ± 0.80 ab 29.53 ± 0.72 a 30.33 ± 0.80 ab 30.75 ± 0.51 c 31.17 ± 0.49 c 

Heterophils (%) 20.5 ± 0.43 a 20.17 ± 0.48 a 21.17 ± 0.60 a 21.33 ± 0.95 a 21.33 ± 0.62 a 

Lymphocytes (%) 54.16 ± 0.60 a 54.17 ± 0.60 a 56.33 ± 1.23 a 55.50 ± 1.65 a 56.67 ± 1.12 a 

Monocytes (%) 0.33 ± 0.21a 0.83 ± 0.31 b 0.50 ± 0.31 b 0.33 ± 0.17 b 0.33 ± 0.17 ab 

Eosinophil (%) 0.33 ± 0.21 a 1.17 ± 0.17 a 1.17 ± 0.22 a 1.17 ± 0.21 a 0.83 ± 0.21 a 

Basophil (%) 0.33 ± 0.21a 0.17 ± 0.17 a 0.17 ± 0.17 a 0.33 ± 0.21 a 0.17 ± 0.17 a 

*Mean values within the same row with different superscripts differ significantly (P<0.05) 

 

 

Table 3. Effect of the herbal preparations on the blood biochemical parameters in layer chicken aged 11 -14 weeks (n=6) 

Variables 

Treatment (Mean±SE) 

Control (Days) 

Group I Group II Group III 
Pretreatment at  

day 0 (samples from 

all the groups) 

After 21 days  

treatment period  

(Control group) 

Total Protein (g/dl) 3.31 a ± 0.17 * 3.58 ± 0.03 a 4.69 ± 0.02 b 5.21 ± 0.03 c 4.56 ± 0.11 b 

Albumin (g%) 1.75 ± 0.07 a 1.84 ± 0.08 a 2.71 ± 0.01 b 2.75 ± 0.01 b 2.23 ± 0.01 c 

Globulin (g%) 1.56 ± 0.22 a 1.74 ± 0.09 ab 1.97 ± 0.02 b 2.46 ± 0.03 c 2.33 ± 0.11 c 

Glucose (mg%) 150.28 ± 0.87 a 153.12 ± 0.39 b 134.26 ± 0.10c 149.23 ± 0.19 a 168.41± 0.18 d 

Calcium (mg) 8.21 ± 0.10 a 8.64 ± 0.03 b 9.98 ± 0.03 c 10.67 ± 0.01 d 11.39 ± 0.08 e 

Phosphorus (mg) 4.66  ± 0.12 ab 4.88 ± 0.06 b 5.18 ± 0.03 c 4.69 ± 0.13 ab 4.56 ± 0.04 a 

Potassium (m.equ) 9.44 ± 0.12 ab 8.31 ± 1.59 a 10.90 ± 0.01 b 11.60 ± 0.21 b 10.72 ± 0.11 b 

Aspartate aminotransferase (U/L) 222.72 ± 1.14 a 223.49 ± 0.14 a 189.24 ± 0.33b 183.91 ± 0.30 c 182.33 ± 0.35 c 

Alanine aminotransferase (U/L) 7.68  ± 0.11 a 7.46 ± 0.12 a 9.26 ± 0.06 b 7.73 ± 0.05 a 9.51 ± 0.16 b 

Alkaline phosphatase (U/L) 229.17 ± 7.83 a 248.03 ± 1.24 b 195.22 ± 1.11c 188.31 ± 0.53c 207.34 ± 1.70 d 
*Mean values within the same row with different superscripts differ significantly (P<0.05) 

 

 

 
Figure 1. Effect of the herbal preparations on the haematological parameters in layer chicken aged 11 -14 weeks 
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Figure 2. Effect of the herbal preparations on the blood biochemical parameters in layer chicken aged11 -14 weeks  

 

 

Our findings determined significant increase in RBC, 

white blood cells and PCV which are comparable with the 

findings of Vivian et al. (2015), Ajit et al. (2012) and 

Mitruka and Rawnsley (1977) who opined that that the 

increase in the vital hematological constituents like PCV, 

Hb, RBC, and WBC in birds fed with the herbal 

ingredients ginger, garlic and tulsi is an indication of 

improved oxygen carrying capacity of the cells which 

translated to a better availability of nutrients for utilization  

to the birds consequently affecting their well being with an 

active immune system. Gole (2001) reported an increase in 

total leukocyte count in broilers supplemented with 1% 

Ocimum sanctum and liquid preparation of vitamin E and 

Se. The non significant increase of haemoglobin with the 

value falling within the normal range is in accordance with 

the results of Onu et al. (2010) who observed similar 

results on feeding ginger and garlic to broiler and with the 

findings of Kolte (1993) who reported significant increase 

in Hb% in the broilers fed on Ocimum sanctum @ 4gm/ of 

feed in the diet. All the haematological indices were 

within safety limits in this experiment. The normal PCV, 

Hb, WBC and with differential count of the white blood 

cells in the normal range is similar to the findings of  

Thange (2009)  who observed non-significant effect of 

Ocimum sanctum and other herbal preparation on 

monocytes, lymphocytes, esinophils and heterophils . The 

normal values of the haematological indices indicate the 

nutritional status of the grower chicken and thus the 

adequate nourishment of the birds as reported by Church 

et al. (1984) in his study. This implies that the immune 

system of the birds was also functioning adequately. The 

numerical differences observed in haematological indices 

with the test ingredients supplemented diets suggest that 

the diets were better utilized and assimilated into the blood 

stream for use by the birds. There were also no sign of 

anemia or ill-health as the degree of anemia is determined 

by Hb, PCV, and RBC count which were in the normal 

range in the entire course of the experiment. Thus our 

findings strongly agree with Nagalakshmi et al. (1996) and 

Gowda et al. (1998) who reported that bitter principles of 

medicinal plants possess a strong influence on 

haematological traits depending on their nutritional status. 

  The increased content of total protein, albumin, 

globulin, calcium, phosphorus and with decreased levels 

of enzymes AST, ALP with other paramaters within the 

normal range is in agreement with the findings of Zhang et 

al. (2009) who found higher total protein concentration at 

21 and 42 days of age in broilers fed with ginger powder 

and also in accordance with Goerge et al. (2015) and Tietz 

(1976). According to Awosanya et al. (1999) blood protein 

depends on the quality and quantity of dietary protein 

available in the feed. Thus the quality and quantity of the 

dietary proteins were nutritionally adequate on adding 

these herbal test ingredients and there was no alteration of 

normal systemic protein utilization and there is no sign of 

anaemia in the groups as the total protein was in the 

normal range (Siegmund, 1973). The present results of 

increased total protein and significant increase in globulin 

in the test groups as compared to control, match with those 

obtained in broiler chicks (Abdo and Zeinb, 2004) to citric 

acid and acetic acid inclusion, respectively.   These results 

indicate that supplemented herbal ingredients may 

improve the immune response as globulin level has been 

used as an indicator of immune responses and source of 

antibody production. El-Kerdawy (1996) stated that high 

globulin level signify better disease resistance and immune 
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response. This result is in harmony with those of 

(Rahmani and Speer, 2005) who found higher percentage 

of gamma globulin in broilers given organic acids than the 

control ones. Thus the enhancement of immune response 

associated with dietary acidification could be due to the 

inhibitory effects of the herbal ingredients against the 

pathogenic microorganisms throughout the GI-tract.  

The increase of Ca and P levels in blood serum 

produced by addition of herbs may be attributed to the 

lowering of GI-tact pH by using these herbal ingredients, 

which increases the absorption of such minerals from the 

gut into the blood stream. Improving the utilization of 

calcium and phosphorus is in accordance with the findings 

of Boling et al. (2001) who noticed similar results on 

supplementing organic acids. Also, Abdo and Zeinb 

(2004) observed an increase in blood calcium of broiler 

chicks fed on dietary acidifier. 

The reduction in the enzyme levels AST and ALP 

indicate the hepatoprotective nature of the herbal 

preparation as the plant extract could repair the hepatic 

injury and/or restore the cellular permeability thus 

reducing the liver toxicity and preventing enzyme leakage 

into the blood circulation (Mathivanan and Edwin, 2012) 

and proves that the herbal test ingredients are not toxic 

(Toppo et al. 2009; Ali and Ismail, 2012; Qureshi et al., 

2015) to the birds on oral feeding and could tolerate the 

addition of the herbal ingredients at the dose of 0.5% 

without any deleterious effects on liver functions. These 

results are in full agreement with Abdel-Azeem et al. 

(2000) who observed reduced AST although ALT was not 

significantly affected. 

Many researchers found that garlic exhibits 

hypoglycemic effect and proposed that garlic can act as 

anti-diabetic agent by either increasing the pancreatic 

secretion of insulin from beta cells or its release from 

bound insulin (Jain and Vyas, 1975). The principal active 

ingredients in garlic are believed to be allyl propyl 

disulphide and diallyl disulphide oxide (allicin). Abdul-

Rahman (2012), Safaei et al. (2013) and Mamoun et al. 

(2014) reported that incorporation of dietary fenugreek 

seeds in broilers at 1% level significantly decreased the 

blood glucose levels. The reduction in the serum glucose 

levels may be related to direct $-cell stimulation by amino 

acid (4-hydroxy isoleucine) which increases insulin 

secretion thus improves glucose tolerance when fenugreek 

seeds are fed (Sauvaire et al., 1998; Schryver, 2002).  

Grodsky et al. (1965) found that there may be substances 

that cause antagonistic effect between garlic and natural 

insulin and such antagonistic action might have occurred 

in this experiment as there was significant increase of 

glucose in the higher dose group.   

Thus the increased glucose in the higher dose group 

with increased ALT, both the values within the normal 

range with some discrepancies in the results may be due to 

the differences in the dose levels as well as the 

experimental period and the experimental conditions. 

 

CONCLUSION 

 

It can be concluded that supplementation of the herbs 

Ocimum sanctum (Tulsi), Allium sativum (Garlic), 

Curcuma longa (curcumin), Trigonella foenum graceum 

(Fenugreek) and Zingiber officinale (ginger) could be 

important to improve layer performance as it is able to 

improve the immunity in the birds and increase the 

utilization of minerals required for an ideal production. 

The birds were found in a good health with no signs of 

anaemia which revealed the valuable and significant 

effects of these herbs. 
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