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Abstract:-

The present study was carried out to investigate the effect of ginger and garlic on the productive performance, carcass
characteristics and hematological parameters of broilers. Ginger and garlic were provided alone and combination of
both through the diet and drinking water in the form of powder and infusion respectively. A total of 200 one-day-old
Cobb-500 straight-run broiler chicks were randomly allocated to five experimental treatments with four replications of
10 chicks per replicate (n=40). Treatments were: Ty (control group without test ingredients), T; and T : (birds received
15 g kg of ginger and garlic in powder form in feed) T; and Ty : (birds received 15 g kg™ of ginger and garlic combination
in powder form in feed and in water based infusion at 50 ml L of drinking water respectively). Blood samples were
collected on 21 and 35" day post feeding from 5 birds per replication for hematological parameters analysis. At the end
of trial, 20 birds from each treatment (5 birds per replicate) were slaughtered for the determination of carcass
characteristics. Ginger and garlic had significantly improved (p<0.05) on body weight (BW), feed intake (FI), body
weight gain (BWG) and feed conversion ratio (FCR) on 14, 21, 28, 35" d of experiment respectively. The usage of the
test ingredients had a significant effect (p<0.05) on carcass weight, abdominal fat and dressing percentage except
proximate components of breast and thigh muscle. A better performance was observed when chicks were fed in powder
form than those fed the water based infusion. Significant variations (p<0.05) existed among the treatments in mean
hematological parameters total erythrocyte count (TEC), hemoglobin (Hb), total leukocyte count (TLC), packed cell
volume (PCV), erythrocyte sedimentation rate (ESR), mean corpuscular volume (MCV), mean corpuscular hemoglobin
(MCH) and mean corpuscular hemoglobin concentration (MCHC) respectively. However, there was no significant effect
of ginger and garlic on MCV at 21 d and heterophil, basophil at 35 d. Substantial positive affect was observed on broilers
performance when ginger and garlic were fed in powder form without any adverse effect and boosted their traits
monitored as well as general well-being.
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INTRODUCTION

Poultry industry can harvest first class protein for human nutrition as well as a source of revenue in many countries and
also play an important role in economic growth of any country (Tarhyel et al., 2012). In Bangladesh, demand of broiler
meat is increasing rapidly because of increased income, population growth and urbanization. Thus, broiler farming seems
to be a substantial part of meat production and consumption in the country. Broiler production has grown rapidly in the
past two decades; these improvements are mostly due to numerous researches which further enhanced the feed utilization
and growth rate. Feed is the key constituent of overall costs of poultry farming responsible for about 80% of the total
expenses (Asghar et al., 2000). But broiler entrepreneurs are always interested approaches for better growth and economic
production. The awareness in feed additives flourished over the last decade of the past century. The feed additives which
help in improving the efficiency of feed utilization and ensuring more net return and minimizing the feed cost are the
main challenges, for which many research strategies have been trying to address through the supplementation of feed
additives in the diets of broiler chicken. Antimicrobial compounds produced by microorganisms (Barragry and Powers,
1994) and antibiotic based growth promoters (Sojoudi ef al., 2012) have been commonly used as feed additives for many
years. In the past, antibiotics were the utmost regularly used as feed additives to improve the meat and egg production.
However, the use of antibiotics is facing serious criticism (Iji et al., 2001) and restricted due to drug residue in carcass
and also modification of natural gut micro flora (Botsoglou et al., 2002). Recently many countries banned the use of
antibiotics because of their harmful side effects and increased awareness about the alternatives of antibiotics such as,
herbs and medicinal plants to eliminate these threats (Manseh ef al., 2012). Now a days, to overcome the poor performance
and antibiotic resistance, attempts were made to explore the natural growth promoters (probiotics, prebiotics or there
combination and medicinal plants as feed additives). Nutritionists are shifting their attention from the utilization of
chemical to phytogenic growth promoters in recent years (Iji et al, 2001). Ginger and garlic can be used as good
alternatives for common artificial growth promoters like antibiotics (Demir et al., 2003).

Ginger is the rhizome of the plant (Zingiber officinale), consumed as a delicacy, medicine, or spice. Ginger contains
several enzymes including gingerdiol, gingerol, gingerdione and shogaols (Rivlin, 2001; Zhao et al., 2011) and
preliminary research indicates nine compounds that bind to serotonin receptors which influenced the gastrointestinal
function®. These compounds have been reported to have antimicrobial, antioxidative and pharmacological effects (Al-
Amin ef al., 2006; Tapsell et al., 2006; Ali et al., 2008). According to Al-Amin et al. (20006) in vitro tests showed that
ginger extract might regulate the quantity of free radicals and the peroxidation of lipids and have anti-diabetic properties.
Ginger has useful pharmacological potent chemical substances for use in poultry. Rivlin, (2001) also demonstrated that
gingerols increased the gastrointestinal motility and had antibacterial properties in laboratory animals.

Garlic (Allium sativum) has been used as spice and primitive medicine. It has possessed antibacterial, antifungal,
antiparasitic, antiviral, antioxidant, anti-cholesteremic and vasodilator characteristics (Khan et al., 2007; Hanieh et al.,
2010). Garlic has biologically active compounds like sulfur containing compounds (Alliin, Allicin and Diallylsulfides)
that act as antimicrobial effects against many viruses, bacteria, fungi, parasites and antioxidant, antithrombotic and
vasodilator characteristics. Allicin, obtained from garlic, rapidly decomposed several volatile organosulphur compounds
with bioactivities (Chang and Cheong, 2008).

Ginger and garlic supplementation in the broiler diets have been documented for their strong stimulating effect on the
immune and digestive systems of birds (Horton ef al., 1991; Gardzielewska et al., 2003). Therefore, the objective of this
study was to evaluate the effect of adding ginger and garlic powder or aqueous extract alone and in combination on growth
performance, carcass quality, feed conversion ratio and hematological parameters of broiler chickens.

Materials and Methods

Experimental birds and diets

Following a completely randomized design, 200 one-day-old straight-run broiler chicks of uniform body weight were
distributed at random into five treatments (40 chicks in each) and housed in specially designed broiler wire cages for 5
weeks. Five dietary treatments were identified as To, T1, T2, T3, and T4 (Table 1). All experimental birds were fed broiler
starter (1-21 d) and finisher feed (22-35 d). The ingredients and nutrient composition of broiler starter and finisher diet is
shown in Table 2. Each dietary treatment was allocated four replicates (10 chicks/replication).

Feeding and management

The chicks were kept for seven days to acclimatize by brooding and fed commercial broiler starter diet and given plain
drinking water only. The experimental shed is made of concrete floor, zinc roof, wire net sides, with dimensions of (24
mx15 mx3 m) and situated in an east-west orientation and divided into twenty wire cages, each with dimensions of (1
mx1 mx0.8 m) and 10 birds were randomly allocated. The experimental feed mixtures and clean drinking water were
supplied to the birds ad libitum throughout the study period to meet the nutrient requirement.

Data collection

Chicks were weighed on the day of their arrival and at the end of each week regularly to estimate weekly body weight
gain. Weekly feed intake was recorded. Total live weight gain was recorded at the end of the trial. Data recorded for
weight gain and feed intake were used to calculate the weekly feed conversion ratio (FCR). At the end of trial, 5 birds
were randomly selected from each replicate. Birds were fasted for 12 h before sacrificed. Birds were sacrificed by
decapitation and manually eviscerated. Then, after removal of head, shanks and offal, ready to cook carcass was
determined. Dressing percentage was calculated by ready to cook weight/live BW of birds x100.
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Source and processing of test ingredients

Ginger and garlic used in this study was bought from a local spice market in raw form and test ingredients were prepared
according to the procedure described by Oleforuh-Okoleh ez al. (2014). In brief, the peeled ginger and garlic were washed,
cut into small pieces and dried adequately in the sun light. After drying grinding and passing through 1 mm sieve to make
fine powder. The water based infusion was prepared by adding one liter of boiled hot water to 15 g of ground ginger and
garlic in separate non-metallic containers, and allowed to cool at room temperature for overnight. Then the infusion was
filtered by a filter paper, and then administered through drinking water at the dose of (50% ginger + 50% garlic) 50 ml L
!, Water based infusion was made available to the birds for 12 h d-!. Fresh infusion was prepared on daily basis.

Chemical Analysis

Ginger and garlic powder which was used in this experiment was analyzed for moisture and ash according to the methods
of the Association of Official Analytical Chemists (AOAC).

Nutritional information of garlic and ginger are available in Table 3.

Blood collection and hematological parameter analyses

Blood was collected with sterile syringe and needle randomly from the brachial vein from every treatment groups of birds
and immediately transferred to anticoagulant 1:10 (4% sodium citrate solution) containing sterile test tube. Determination
of total erythrocyte count (TEC) (10'%/mm?), hemoglobin (Hb) (g %), total leukocyte count (TLC) (103/mm?), packed cell
volume (PCV) (%), and erythrocyte sedimentation rate (ESR) (mm in 1% h) were performed according to the International
Council for Standardization in Hematology, 19932!. Rest of the haematological parameters such as mean corpuscular
volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MVHC), together
with absolute count of heterophils, eosinophils, basophils, lymphocytes and monocytes were determined by the routine
methods (Nazify, 1999).

Statistical analysis

Data were analyzed by an ANOVA procedure using SAS (SAS 9.1, USA). Duncan's multiple range test (Duncan, 1955)
was used to determine significant differences between means. The values were expressed as the mean+SE. Differences
of p<0.05 were considered as statistically significantly.

Results and Discussion

Effect of ginger and garlic on feed intake, body weight gain and feed conversion ratio Total feed intake of
experimental broiler birds in T, T and T3z groups was significantly (p<0.05) higher as compared to Ty and T4 group
(Table 4) at 14 d, 21 d, 28 d and 35 d respectively. Feed intake in Ty, T, T3 and T4 group was similar and did not differ
significantly at 14 d. However, feed intake varies prominently in To, Ti, T, T3 and T4 group at 21 d, 28 d and 35 d due to
different form of feed supplied. Results revealed that sometimes the smell and/or taste of ginger and garlic alter the
palatability and feed intake of broilers. The results are in reconciliation with different researchers who have reported that
ginger powder in the diet of broiler had a substantial positive effect on feed consumption (Herawati and Marjuki, 2011;
Mohamed et al., 2012). Similarly, some researchers have observed non-significant effect of garlic supplementation on
feed intake in broilers (Onu, 2010; Aji et al., 2011; Rahimi et al., 2011).

Total body weight gain (g) of experimental broiler birds fed diet supplemented with ginger (T ) revealed significantly
(p<0.05) higher values as compared to To, T3 and T4 (Table 4) at 14 d, 21 d, 28 d and 35 d. Whereas, non-significant
difference was noticed between T3 and T4 groups at 14 d, and T, and T4 groups at 28 d. Maximum body weight gain of
broiler birds fed on ginger might be due to the active components existent in the ginger, which triggers the digestive
enzymes and increases overall digestion and absorption of some valuable nutrients present in this supplied diets,
consequently boosted the body weight gain. It has been observed that diet supplemented with ginger activated the lactic
acid bacteria and declined pathogenic bacteria (Escherichia coli, coliform) and therefore improved the absorption of
nutrients lead to better weight gain of the birds (Tekeli ef al., 2011). Results were persistent with those of Sadeghi et al.
(2011), Arshad et al. (2012) and Mohamed et al. (2012) and specified that use of ginger to the diet had a significant
(p<0.05) positive effect on the broiler body weight gain as compared to the control.

The feed conversion ratio (FCR) is presented in Table 4. Experimental birds in T4 group showed significantly (p<0.05)
higher FCR at 14 d, 21 d, and 35 d as compare to Ty, T» and T3 groups (Table 4). The supplementation of ginger and
garlic alone in the diet of birds significantly (p<0.05) lower FCR as compared to control. Though, better FCR was
observed in T4 group followed by T, and T; groups. Similar results have been reported by Mansoub and Nezhady, (2011),
and Aji et al. (2011) who stated that garlic has non-significant effect on FCR. Similarly, Thayalini et a/. (2011) and
Ademola et al. (2009) did not detect any significant improvement in the FCR of broilers fed diet supplemented with
ginger powder as compared to the control group.

Effect of ginger and garlic on carcass characteristics

Carcass characteristics result is presented in Table 5. There were significant (p<0.05) difference in the carcass
characteristics among all the treatment groups when compared with respective control. The live weight, carcass weight
and dressing percentage were significantly higher in T; group than the T, T3, T4 and control group. Abdominal fat was
higher in control than those of birds fed supplemented diet (p<0.05). There was no effect of supplemented diet on
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moisture, CP and EE in thigh and breast meat. Feeding test ingredients to the experimental broiler birds in powder form
and through water-based infusion significantly (p<0.05) affected all the growth performance traits studied. Birds fed the
ginger and garlic in powder form showed significantly higher body weight (p<0.05) than those fed through water based
infusion. The dressing percentage was also significantly (p<0.05) higher when ginger and garlic were fed in powder form.
However, abdominal fat was significantly declined when fed water based infusion and gave a better result among the
groups (p<0.05). Similar response was observed by OleforuhOkolehi et al. (2014).

Effect of ginger and garlic on haematology parameters

The hematological parameters of broiler administered ginger and garlic at different forms are presented in Table 6. There
was significantly increased (p<0.05) in the total erythrocyte count (TEC), hemoglobin (Hb), total leukocyte count (TLC),
packed cell volume (PCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MVHC),
eosinophil (E), lymphocyte (L) in the ginger and garlic supplemented groups compared to the control. The number of
erythrocytes (E) in chicken is influenced by the conditions of the animal (Mitruka ef al.,, 1977). The increase in TEC,
PCV, and Hb contents of the blood of broiler birds fed the ginger and garlic is an indication of enhanced oxygen carrying
capacity of the cells which translated to a better availability of nutrients to the broiler birds consequently affecting their
well-being (Oleforuh-Okolehi et al., 2015). Larsson et al. (1985) also reported that PCV values are an indicator of oxygen
carrying capacity of the blood and important in measuring the stress on animal health. The ginger could be useful in
improving blood circulation on account of its inhibitory effects on platelet accumulation (Muhammed and Lakshmi,
2007). Similar inhibitory effect was detected in garlic by Lawson et al. (1992).

Conclusion

Based on the performance in respect to feed intake, body weight gain, feed conversion ratio and hematological parameters,
it was summarized that, ginger supplementation was superior in comparison to garlic alone and combination with ginger.
However, there was no significant effect in MCV at 21 d and heterophil, basophil at 35 d. Therefore, it was concluded
that supplementation of ginger (Zingiber officinale) powder improved the performance of broilers than the water based
infusion and may recommend addition in broiler diet for improved nutritional and physiological traits. This study
discovers the possible application of ginger and garlic as a source of phytobiotic feed additive to replace the chemical
antibiotic and other growth promoter to enhance the productive performance and hematology of broiler. This study will
help the researcher to uncover the powder and water infusion form of ginger and garlic supplementation as a feed additive
in broiler chick’s diet that many researchers were not able to explore. Thus, a new concept on the application form of
phytobiotic feed additive may be arrived at.
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Table 1: Layout of experimental design

Treatments Test ingredients n=10=4 Total birds
To Control (without test ingredients) b bl{'ds o 40
& replicates
T Ginger powder at 15 g kg'! of basal diet B bx{'ds " 40
replicates
T; Garlic powder at 15 g kg™ of basal diet 10 bl{'ds 4 40
replicates
50% ginger + 50% garlic powder at 15 g kg 10 birds = 4 ;
T: : : 40
of basal diet replicates
50% ginger + 50% garlic infusion at 50 ml L 10 birds = 4 ]
Ts R : 40
of drinking water replicates

Table 2: Composition of basal experimental diet (Cobb 500 management guide)

Item Starter Finisher
Ingredients (%)

Maize 56.85 61.90
Soyabean meal 37.85 32.80
Soyabean oil 4 1.40
Caleium 1.00 0.84
Limestone 1.00 1.00
NaCl 020 0.20
DL-Methionine 0.41 0.39
L-Lvsine 1.08 0.95
Vitamin-mineral premix® 5 5
Nutrition composition

ME (keal ke 2988 3176
CP (%a) 21.00 18.00
Methionine (%a) 0.46 0.43
Lysine (%) 1.20 1.05
Available P (%) 0.50 0.40

2Each kilogram contains calcium, 196 g; phosphorous, 64 g; sodium, 30 manganese, 1,200 mg; cobalt, 20 mg; iodine, 40
mg; selenium, 8 mg; vitamin A, 200,000 IU; vitamin D3, 80,000 IU; vitamin E, 1,600 mg; vitamin K3, 34 mg; vitamin
C, 1,300 mg; vitamin B1, 35 mg; vitamin B2,

135 mg; vitamin B6, 100 mg; vitamin B12, 670 go; nicotinic acid, 1,340 mg; calcium pantothenic acid, 235 mg; choline
chloride, 8,400 mg; folic acid, 34 mg; biotin, 3,350 pg; and methionine, 30 g.

Table 3: Proximate composition of garlic and ginger

Nutritional Composition

composition/Parameter Garlic (per 100 g) Ginger (per 100 g)

Energy (kcal) 362 374

Carbohydrate (%) 72.85 67.90

Protein (%) 16.5 8.20

Moisture (%) 5.63 6.50

Fat (%) 0.75 1.40

Total ash (%) 4.15 6.10

Acid insoluble ash (%) 0.25 0.50
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Table 4: Effect of garlic and ginger on broilers performance receiving diet and drinking water

- Perio Treatment
d Ta Ti Tz T3 T4
Body weight (g) 14d  368.83=130% 40046=1.05% 355.06=1.02° 370-42=1-15: 374652600
21d 17992133 793.372221° 693462225 72032=1.75% 623.83=1.594
28d  116603£36 131505=13 119202239 121851=20 120069=30

Parameter

T::' 72 e j'b e

33d 16953221 181427=27 1T70967=2.7 173034=12 1731.532=12
—8 - ril At <
7 T 7 2 g

Weight gain (z) 14d  328.83=1507 360.46=105° 343.06=1.02" 33042115 334.63=2.60°

21d §7789=1.33F 733372210 G3366=2.25° 6R0.39x175F 3531594

28d 11260336  1275.05+£13 11329239 117851220 1160.69+5.0
74 g hi3 5t 3¢

33d 16353221 177427£27  1669.67=2.7 171934=12 16913212

~e . ~d At c
7 T 7 2 g
Feed intake (g) 14d 4348720877 434.10=189" 443 11=190° 43763=145" 436.60=148°
21d 835722355 OR7.3223.56° 034432470 962.12=620% £70.26=7.114
28d 170583229 1895142290 181335240 1812=4.11° 1806753 5

3t 2 6b Sb
33d 28642309 200042=14 283421=14 2983.59=11  1933.62=13
ge _1-: 3t G?. T
FCR 14d  118=0004* 1082001° 1.15=01° 1.180.004* 1.17=001%

21d 1.35=0.003%  1.25£0.004°  1.35=0.01° 1.34=0.018 1.40=0.012
28d  1.54=0.004% 1.44=0.01° 152=0.01%  1.49=0003%  1.50=0.004°
35d 169=00016° 1.60=0003%  169=0003° 1.70=0.001° 1.71=0.001°

Feed {(g):gain 14d 1.32=006* 1.21=0.01° 1.28=0.01" 1.32=0.012 1.31=0.01%°

(=)
21d  1.44=0.004" 131200047  1.43=0.010°  1.42=0.01° 1.49=0.012
28d  1.50=0.01*  1.48=0.01° 1.57=0.01°  1.54=0004% 1.55=0.01°
35d  1.73=0.0016° 1.64=0.003%  1.7320.003°  1.74=0.005"  1.74=0.002°
Mortality (%a) 0.00=0.00 0.00=0.00 0.00=0.00 0.00=0.00 0.00=0.00

Mean values are Mean+SE. Values in the same row different superscript letters are significantly different at p<0.05.
Lack of superscript letter indicates no significant difference.

Table 5: Effect of garlic and ginger on carcass characteristics receiving diet and drinking water (0-35 days)

Treatment
Parameter To T1 T2 T Fi
Live weight (g) 16953221 1814.27£2.7 1709.67+£2.7 175934%12 1731.52+1.2
Carcass weight (g) 1181.36=4.6 1407.81=6.6 1277.82+6.1 1334.60=6.1 1257.07+3.7
Dressing (%a) 69.68£031° 77.60=0.31* 74.74+0.38° 75.88x0.34> 72.60=0.24¢
Abdominal fat (%) 52.43+028% 26.0040.32% 25.71£032° 23.52+036% 18.4420.44°

Proximate component (%)
Moistur  72.50+£0.27  71.57+0.58 72.89+1.06 72.86x0.93 73.37x1.52

CP 21.50£0.74 22.10+1.12  21.95£0.77 21.95+0.99 21.67+0.94
ﬁ;eat-"" EE 1.38=0.12 1.47+0.17 1.36=0.11 1.38+0.14 1.56+0.10
ca
Moistur  73.54+0.27 73.91+1.34  72.64+1.90 71.99+121 73.98+1.42
& CP 17.82+£0.54 18.91+0.59 18.24+0.49 18.58+0.76 18.31%0.43
Thigh Meat  pp 2.81+0.15 2.68=0.15 2.81=0.17 2.73+0.17 2.93=0.17

Mean values are Mean+SE. Values in the same row different superscript letters are significantly different at p<0.05. Lack
of superscript letter indicates no significant difference.
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Table 6: Effect of garlic and ginger on hematological parameters receiving diet and drinking water

-Pe-rio - Treatment
Parameter
d To T: T2 T Ts
TEC 21d  2.68=0.04% 3852017 3.00=0.16° 330=008° 262=0.12°
{109/ mm?) 354 2.81=006° 4632017 360=007°  369=007°  2.88=0.05°
Hb 214 T.66=0.08p° B33=007  T.74=015" 818000  7.38=0.08°
(2%) 35d 78120060 0462010 834=008° 0082004°  7.70=0.09¢
TLC 21d 19392023 195220207 17.84=020° 19.01=030° 18682025
b b
{(10°/mm) 354 19960147 19.86=0.13" 18.34=0.05° 19.61=0.10° 19.78=0072
b b
PCV 20d 28.04=025" 201320250 283620157 27942042 284520172
b b
(%) 354 28.59=0.12% 2092013 28.56=0.087 25.44=156" 28.65=0.10°
ESR 21 13720170 156=007°  2162012° 11920067 24020.13"
(mmin1%h)  35d 3082006  000=000% 267=005° 152=004° 3202005
MCV 2 106.46=045 97.00=0.05 94462210 9690=1.81 106452047
) 33 105.66=0.11 87.00=0.04° $4462005% 8590=0.05° 105.5520.03
a a
MCH 20d 2817037 286521130 26.83=034F 237120315 2692=031%
b b
{uug) 354 2767=008° 2095=0.10° 27.63=0.05% 24312003 2761=003
MCHC 21 27.67=0.50°  29.45=0.62° 26.040.32° 2763=0.08° 26.27=0.19°
(%) 33 26.97=0.09° 28252007 2534=0.00% 27.6320.090° 26.70=020°
(g %) 35d  7.81=0.06° 946=0.10° 8342008 9.08=004° 7.70=0.09¢
TLC 21d  19.39=023% 19.52=0.20° 17.84=020° 19.01=030% 18.68=0.26°
b b
(107 /mm’) 35d 19962014 19.86=0.13 18.34=0.05° 19.61=0.10° 19.78=0.07%
<] b
PCV 20d  28.04=025" 29132025 2836=0.15" 27904=042" 28.45=0.17%
b b
(%4) 35d  28.59=0.12% 20.02=0.13" 28.56=0.08% 28.44=136" 28.65=0.10°
ESR 21d 3572007 156=007°  2.16=0.12°  119=0067 2.40+0.13°
(mmin1¥h) 354 3.08=006 0.00=0.00" 267=0.05" 1.52=004°  3.20=0.05
MCV 21d 106462045 97.00=0.05 904462210 96.90=1.81 106.45=047
(%) 35d 105662011 87.00=0.04° 84462005¢ 859002005 105.5520.03
a a
MCH 21d  28.17=037% 286551130 26.83=034% 23712031 269220312
b b
{upg) 35d  2767=006° 20.95:0.10° 27.63=0.05% 24312003 27612005
MCHC 2 27.67=0.50° 20452062 26.042032° 27632008 2627=0.19°
(%) 35d  2687=009° 282520070 2534=009% 276320.08° 26.70=0.20°
Differential Lgfulcoc}-‘te Qount (%) at35d
H 20792052 20782011 20692015 21252013  20.60=0.15
E 2254007% 2495007  2.12=008°  240=004% 1702004
B 1.08=004  1.02=0.04  106=0.07  1.10=003  1.01=0.03
L 65.59=1.18% 656221180 65.2421.15" 65962113 63.54=1.10°
b -]
M 2105004  197=004* 2102004 2062004 1932005°

TEC; Total erythrocyte count, Hb; Hemoglobin, TLC; Total leukocyte count, PCV; Packed cell volume, ESR; Erythrocyte
sedimentation rate, MCV; Mean corpuscular volume, MCH; Mean corpuscular hemoglobin, MVHC; Mean corpuscular
hemoglobin concentration, H; Heterophil, E; Eosinophil; B; Basophil, L; Lymphocyte, M; Monocyte.

Mean values are Mean+SE. Values in the same row different superscript letters are significantly different at p<0.05. Lack
of superscript letter indicates no significant difference.

Volume-3 | Issue-1 | Jun, 2017 16





