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ABSTRACT

A feeding trial was conducted to discern the effect of aniseed and ginger rhizome powder as feed additive on haemato-biochemical
parameters and carcass traits in Ven Cobb 400 strain of broiler chicken. Day old 120 chicks were procured and randomly
distributed into four treatment groups. Each treatment had 3 replicates with ten chicks in each replicate. The control group (T))
were fed basal diet without any supplementation. In treatment groups T, T,and T, basal diet was incorporated with 1.0 % aniseed
powder, 1.0 % ginger rhizome powder and 0.5 % aniseed + 0.5 % ginger rhizome powder, respectively. The haematological
parameters were not affected due to dietary incorporation of aniseed and ginger rhizome powder. A significant (P<0.05) reduction
in serum cholesterol in treatment groups T,, T, and T, as compared to control T, however, there was also considerable reduction
in serum triglycerides content in T,, T, and T, group. Dressing percentage, weight of cut up parts and giblet showed no significant
difference among the group but there was significant (P<0.05) increase in gizzard in broiler chicks due to aniseed and ginger
rhizome powder supplementation. There was significant (P<0.05) increase in ether extract content of breast muscles in T, group.
There was significant increase in protein content of thigh muscle in T, and T, group. It is concluded that inclusion of 1.00 % aniseed
or 1% ginger rhizome powder in the diet of broiler improved meat quality by reducing cholesterol level in meat of broiler chicken.

HIGHLIGHTS

O Effect of aniseed and ginger rhizome powder incorporation on haemato-biochemical and carcass traits of broilers was studied.
© Serum cholesterol content decreased with inclusion of aniseed and ginger rhizome power in the diet

Keywords: Aniseed, Broiler chicks, Carcass traits, Ginger rhizome powder, haemato-biochemical parameters.

The fast-growing nature of broilers and their short
generation interval has been associated with the use of
antibiotic growth promoters in animal feeds. However,
the use of antibiotics in the diet is restricted because of
their residual effect on birds and in turn adverse effect
on human health, environmental hazards and subsequent
resistance to bacteria (Joshi et al., 2015). Now a day’s
current research is focused to improve feed conversion
ratio and growth rate of birds using useful herbs and herbal
preparations as an alternative to antibiotics (Manesh,
2012). Aniseed contains trans-anethole, methylchavicol
(Estragole), eugenol, psedoisoeugenol, anisaldehyde.

Anethole also inhibits growth of mycotoxin produced
by Aspergillus species. Ancthole, anisaldehyde and
myristicin in aniseed, along with d-carvone (present in P,
anisum plant), have been found to have mild insecticidal
properties (Leung and Foster, 2011). Aniseed has the ability
to improve digestive enzymes by enhancing utilization of
nutrients, preventing the growth and activity of pathogenic
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microorganisms. Pharmacological studies were carried
out in broilers, and anise oil showed significant antipyretic
activities in rats (Afifi et al., 2014). Aniseed is used to treat
dyspeptic and catarrh of the respiratory tract, and as mild
expectorants. It was also reported that extracts from anise
fruits have therapeutic effects on several conditions, such
as gynaecological and neurological disorders (Lawless,
2010). The most important phytochemical compounds
present in ginger are gingerol, gingerdiol and gingerdione
which have the ability to stimulate digestive enzymes for
enhancing utilization of nutrients, preventing the growth
and activity of pathogenic microorganisms in the gut and
possess anti-oxidative activity (Dieumou et al., 2009;
Platel and Srinivasan, 2017). It is reported that ginger has
lipid-lowering effects, antioxidant and anti-atherosclerotic
properties (Shirin and Prakash, 2010). The ginger preserves
the lipid-based feeds due to the prevention of auto-
oxidation of linoleic acid by gingerol (Kikuzaki and
Nakatani, 2014), improves the shelf-life of meat (Ziauddin
et al., 2013) and fermented meat sausage (Al-Jalay et al.,
2011).

MATERIALS AND METHODS

The present study was carried out at Instructional Poultry
farm, Govind Ballabh Pant University of Agriculture and
Technology, Pantnagar. Uttarakhand, India. A total of 120,
day-old commercial broiler chicks (Ven Cobb 400 strain)
were procured from R. K. poultry, Bajpur, Uttarakhand
and randomly divided into 4treatment groups with three
replicates having 10 chicks in each replicate. The broiler
chicks were housed in a deep litter system and provide
ad lib. Starter (0-3 weeks) and finisher (3-6 weeks) feeds
(Table 1) and water throughout the trail period of 0-42
days to all the broiler chicks so as to meet the nutrient
requirements as per BIS (2007). The basal diet was
analyzed for proximate principles as per standard methods
(AOAC, 2000). The broiler chicks were raised in a deep
litter system under standard management condition.

Blood sample were collected from six experimental
birds of each group i.e., two broiler chicks from each
replicate. For haematological parameters, 3.0 ml blood
were collected from the wing vein with sterile needle into
well labeled blood collecting test tubes containing EDTA as
anticoagulant while for analysis of biochemical parameters,
blood samples were collected in sterile tubes without
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anticoagulant for collection of serum. The serum was
separated by centrifugation at 2000 rpm for ten minutes and
stored at -20°C until further analysis. The haematological
parameters viz., haemoglobin, packed cell volume, mean
corpuscular volume, mean corpuscular haemoglobin and
mean corpuscular haemoglobin concentration in blood
were estimated as per the methods described by Sharma
and Singh (2000) whereas total erythrocyte count and total
leucocyte count were done using Neubauer’s chamber Jain
(1986). The Serum cholesterol (Tietz, 1998), triglycerides
McGowan et al. (1983) and (Fossati, and Prencipe 1969),
glucose (Sacks, 1998), total protein albumin (Johnson et
al., 1999). Were determined using Erba Diagnostic Kits.
The activity of serum alanine amino transferase (ALT),
aspartate amino transferase (AST) was estimated by using
Ecoline Diagnostic kits using the methods of (Bergmeyer
et al., 1986).

Table 1: Ingredient and chemical composition (%) of basal diet
of broiler starter and finisher diets

Broiler starter  Broiler finisher

Ingredients (0-3 weeks) (3 — 6 weeks)
Maize 53.00 56.00
Deoiled soyabean meal 36.00 32.00
Vegetable oil 1.00 2.00
Rice polish 3.55 3.55
Groundnut cake 3.00 3.00
Lysine 0.20 0.20
DL-methionine 0.30 0.30
Dicalcium phosphate 1.50 1.50
Trace mineral mixture 0.50 0.50
Common salt 0.40 0.40
Vitamin premix 0.35 0.35
Coccidiostat 0.05 0.05
Hepatocare 0.10 0.10
Choline chloride 0.05 0.05
Chemical Composition

Dry matter 94.52 93.20
Crude protein 22.17 20.21
Ether extract 5.50 5.00
Crude fibre 4.40 430
Ash 6.20 7.70
Nitrogen-free extract 61.73 62.79

The carcass characteristics were studied on 6 broiler
chicks from each group i.e., 2 chicks from each replicate
slaughtered at the end pf feeding trails. The live weight and
individual weight after slaughter of chicks was recorded
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and based on these data, dressing weight, weight of cut up
parts and giblets were calculated. Proximate composition
(moisture, fat and protein) of broiler meat was determined
(AOAC, 2000). The sensory quality of meat samples was
evaluated by meat descriptive analysis method (Keeton
and Feeding, 1984).

The experimental data obtained during the study were
analyzed statistically using completely randomized
design with the simple analysis of variance (ANOVA)
technique (Snedecor and Cochran, 1994).

RESULTS AND DISCUSSION

The values of haematological and serum biochemical
parameters have been presented in Table 2. There was
no significant difference (P<0.05) in haematological
parameters viz., haemoglobin, packed cell volume, total

erythrocyte count, total leucocyte count, mean corpuscular
volume, mean corpuscular haemoglobin and mean
corpuscular haemoglobin concentration among different
treatment group. The haematological parameters in various
group were similar and in the normal range Zomrawi et al.
(2011, 2013) and Mangal (2016).

The mean serum cholesterol concentration in group T,
T,and T, was lower (P<0.05) as compared to control (T,).
The reduction in serum cholesterol concentration due to
dietary aniseed and ginger rhizome powder might be due to
the possible mechanism of hypocholestrolaemic action of
active principles present in ginger rhizome powder which
stimulate hepatic cholesterol-7-hydroxylase enzyme which
converts cholesterol to bile acids, facilitating the biliary
cholesterol excretion Babu and Srinivasan (1997). Similar
resultswere also reported by Jamel ef al. (2010), Khajeali
et al. (2012) and Al-Shammari et al. (2017). The serum

Table 2: Average values of haemato-biochemical constituents in broiler chicks fed diets incorporated with aniseed and ginger rhizome

powder (42" day)
Treatments/ Groups
T, T, T, T,

Parameters Co.ntrol . 1.0% 0.5 % Aniseed  SEm CDat CDat
(without aniseed 1.0% . . o . 1% 5%
and ginger Aniseed powder Ginger rhizome + (?.5 % Ginger

. powder rhizome powder
rhizome powder)

Haemoglobin (%) 8.55+0.24 8.43+0.19 8.73+0.58 8.67+0.57 0.43  2.05 1.41

Packed cell volume (%) 30.96+2.24 25.50+1.53 26.67+1.30 29.61+2.43 1.93  9.15 630

Total erythrocyte counts (10° /ul) 2.59+0.04 2.64+0.06 2.62+0.04 2.63£0.05 0.047 022 0.15

Total leukocyte counts (103 /ul) 24.08+0.36 24.52+1.29 23.75+0.29 23.17+0.46 072 342 235

Mean corpuscular volume (fl) 119.62+7.33 97.04+7.86 102.23+6.33 113.18+10.93 829 3927 27.03

Mean corpuscular haemoglobin (pg) 33.09+1.11 32.07+1.38 33.49+2.67 33.00+1.78 1.83 868 598

Mean corpuscular haemoglobin 27.88+1.75 33.29+1.22 32.72+0.56 29.74+2.84 1.80  8.51 5.86

concentration (g/dl)

Haemoglobin (%) 8.55+0.24 8.43+0.19 8.73+0.58 8.67+0.57 043  2.05 1.41

Cholesterol (mg/dl)* 166.03%+5.56 143.75+6.58 138.98+5.50 149.59°+2 .42 525 2488 17.12

Triglyceride(mg/dl) 61.05+4.84 53.33+1.36 51.37+2.61 57.78+3.96 346 1636 11.26

Glucose (mg/dl) 157.43+1.04 163.11+1.40 160.51£2.64 160.03+3.20 225  10.65 733

Total protein (g/dl) 3.36+0.14 3.26+0.16 3.35+0.16 3.3840.15 0.15 073  0.50

Albumin (g/dl) 1.50+0.02 1.57+0.18 1.58+0.08 1.47+0.08 0.10 051 035

Globulin (g/dl) 1.86+0.12 1.69+0.19 1.77+0.17 1.91+0.18 0.17 079  0.55

Serum glutamate pyruvate 25.05+3.72 26.08+3.81 25.93+4.85 25.34+2.62 383  18.14 12.49

transaminase (U/L)

Serum glutamate oxaloacetate 163.25+5.11 168.40+0.88 160.00+3.01 160.89+4.86 386  18.28 12.58

transaminase (U/L)

Serum Alkaline phosphatase (U/L)  84.53+1.51 85.91+1.64 83.10+0.98 80.02+3.20 2.01 9.54 6.56

4. values bearing the different superscripts in a row differ significantly from each other, * P<0.05.
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triglycerides concentration reduced non-significantly in (T,),
(T,) and (T,) group respectively, as compared tocontrol (T)).
These observations corroborated with those of Christaki et
al. (2011), Barazesh et al. (2013), Zomrawi et al. (2013),
Mohammed et al. (2014) and Mangal (2016) where in
dietary aniseed and ginger powder supplementation did not
affect significantly on serum triglycerides level which was
in accordance with the results of present study. The serum
total protein, albumin, globulin and albumin: globulin ratio
of broiler chicks was not influenced by dietary aniseed
and ginger rhizome powder incorporation. However, Al-
Shammari ef al. (2017) and Zomrawi et al. (2011) reported
that ginger and aniseed powder significant effect on serum
triglycerides level.

There were no significant influence of aniseed and
ginger rhizome powder in the diet of broiler chicks on
the activities of Serum glutamate pyruvate transaminase,
serum glutamate oxaloacetate transaminase and ALP
enzymes. These enzymes are a relatively specific indicator
of acute liver cell damage and pathological manifestation
of liver dysfunction Toghyani et al. (2011). The results
are similar with the findings of Soltan et al. (2008) and
Georgi et al. (2015b) who reported that dietary aniseed
and ginger rhizome powder did not show significant
effect on SGPT and SGOT enzymes activity. Georgi et
al. (2015a) also reported that inclusion of ginger powder
to broiler chickens diet had no significant effect on ALP
enzyme activity.

Table 3: Average values of cut-up parts of finisher broilers (% of live weight) fed diets incorporated with aniseed and ginger rhizome

powder
Treatments/ Groups
T T T T

Parameters Control (wlithout ’ . ’ 0.5 % Anisdeed +0.5 SEm CDat CDat

. . 1.0% 1.0% Ginger . . 1% 5%

aniseed and ginger . . % Ginger rhizome
. Aniseedpowder rhizome powder
rhizome powder) powder

Dressing percentage 64.74+0.64 66.33+0.60 64.77+0.65 66.38+0.26 0.56  2.66 1.82
Cuts-up parts (% of live weight)
Neck 3.61+0.13 3.63+0.08 3.62+0.08 3.43£0.18 0.12 058 040
Wing 6.33+0.12 6.29+0.11 5.98+0.09 6.31+0.11 0.11 0.51 0.35
Back 10.78+1.71 9.54+0.03 9.53+0.13 9.724+0.22 086 4.09 282
Breast 22.87£1.10 24.65+0.77 24.47+0.76 25.40+0.47 0.81  3.81 2.63
Thigh 9.89+0.63 10.52+40.15 9.81+0.30 9.97+0.18 037 173 1.20
Drumstick 10.15+0.12 10.11+0.22 9.79+0.15 9.83+0.19 0.17 082 0.56
Organ weight (% of live weight)
Heart 0.49+0.01 0.524+0.02 0.56+0.03 0.524+0.04 0.03 0.12  0.08
Liver 1.88+0.07 2.00+0.05 2.08+0.03 2.06+0.12 0.07 035 024
Gizzard* 1.99°+0.03 2.25%+0.04 2.1820+0.13 2.40%+0.06 0.07 039 024
Spleen 0.08+0.00 0.06+0.01 0.07+0.00 0.08+0.01 0.004 0.02 0.02
Processing losses (% of live weight)
Blood loss 2.53+0.42 2.51+0.29 3.19+0.41 2.07+0.51 042 198 1.36
Feather loss 6.24+0.11 6.46+0.23 6.39+0.29 6.42+0.28 024 113 078
Head 2.1340.23 2.27+0.11 2.37+0.04 2.70+0.17 0.16 073  0.50
Shank 4.3340.13 4.04+0.15 4.43+0.16 4.10+0.07 0.13 062 043
Abdominal fat 1.08+0.04 1.27+0.10 1.22+0.05 1.10+0.06 0.07 030 0.1
Chemical composition
Breast muscle
Dry matter (%) 28.13+1.94 25.98+0.39 27.33+1.00 26.60+0.20 1.11 527  3.62
Crude protein (%) 76.31+0.86 78.44+1.76 81.29+0.44 80.66+1.30 120 5.66  3.90
Ether extract (%)** 4.25°40.53 7.98+0.28 5.07+0.38 5.535+0.24 037 176  1.20
Thigh muscle
Dry matter (%) 24.3842.05 27.26+0.20 27.03+0.47 27.82+0.32 1.07 5.06 348
Crude protein (%) 64.33°+£0.87 66.51°£1.00 73.82%+0.14 70.05+1.30 093 439 3.02
Ether extract (%)** 21.03+0.50 21.02+0.09 20.33+0.87 19.05+0.17 051 241 1.66

a.beyvalues bearing the different superscripts in a row differ significantly from each other, * P<0.05.
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The carcass characteristics viz., dressing percentage
and cut-up parts viz., neck, wing, back, breast, thigh
and drumstick and organs weights such as heart, liver
and spleen were found statistically similar among the
different treatment’s groups (Table 3). However, there was
significant difference in the gizzard weight as per cent of
live weight among different treatment groups of broilers.
The gizzard weight in broilers fed diets incorporated with
0.50% aniseed + 0.50% ginger rhizome powder T, was
significantly maximum (2.40%) and it was minimum
(1.99%) in control group of broiler chicks. Similar to
the present findings, Ebrahimnezhad et al. (2014), Huda
(2015) and Mangal (2016) reported that ginger rhizome
powder supplementation in the diet of broiler chicks had no
significant effect on carcass characteristics. Simsek et al.
(2007) reported that aniseed powder had significant effect
on carcass characteristics of broiler chickens. They found
significant improvement in hot and cold carcass yield and
gizzard and liver weights due to supplementation of anise
oil in the diet of broiler chicks, whereas other parameters
for carcass characteristics were not affected. On the
contrary, Soltan et al. (2008), Amad et al. (2011), Hamdan
and Mukhtar (2017) reported that aniseed powder had
significant effect on dressing percentage and commercial
carcass cut-up parts (breast, drumstick and thigh) of
broiler chickens. Eltazi (2014a) found improved dressing
percentage and commercial carcass cut-up parts (breast,
drumstick and thigh) by using ginger powder as a feed
additive at the level of 1% in the diet of broiler chickens.

The dry matter content of breast and thigh muscles
of broilers were not influenced by aniseed and ginger

rhizome powder incorporation in the diet of broilers
(Table 3). However, there was significantly (P<0.05)
influenced by ginger rhizome powder supplementation
(T, and T,) in basal diets. The ether extract contents of
breast muscles of treatment groups T, T,, T, and T, were
4.25, 7.98, 5.07 and 5.53 per cent on dry matter basis,
respectively. The mean crude protein content in thigh
muscles of broiler chickens was significantly (P<0.05)
influenced by ginger rhizome powder supplementation
(T, and T,) in basal diets. The crude protein content of
thigh muscles in broilers of different treatment groups T ,
T,, T, and T, was 64.33, 66.51, 73.82 and 70.05 per cent,
respectively, on dry matter basis. Significantly maximum
crude protein content was recorded in treatment group T,
followed by T, and minimum in T,. The aniseed powder
supplementation had no significant effect on crude protein
content of thigh muscles. The results of this study are in
concurrence with those of Mangal (2016) who revealed
that dietary incorporation of ginger rhizome powder
resulted in significantly higher protein content in thigh
muscle of broiler meat compared with control group.

Sensory characteristics viz.,, appearance, flavour,
texture and overall acceptability of meat did not differ
significantly among various treatment (Table 4).
However, the juiciness of broilers meat showed significant
difference among the different treatment groups due to
supplementation of aniseed and ginger rhizome powder.
The juiciness of meat of broilers was 6.56, 6.31, 6.37
and 6.31, respectively, in treatment groups T,, T,, T, and
T, which showed decreasing effect in juiciness of meat
due to inclusion of aniseed and ginger rhizome powder

Table 4: Average values for sensory characteristics of meat of broiler chicks fed diets incorporated with aniseed and ginger rhizome

powder
Treatments/ Groups
T, T, T, T,
Dat CD at

Parameters Control 1.0% 0.5%Anisced  SEm 0 D3

(without aniseed 1.0% . . . 1% 5%

. . Ginger rhizome + 0.5 % Ginger
and ginger Aniseedpowder .
. powder rhizome powder

rhizome powder)
Appearance/colour 6.56+0.03 6.44+0.12 6.62+0.15 6.31+£0.01 0.10 0.46 0.32
Flavour 6.62+0.04 6.50+0.10 6.37+0.07 6.49+0.10 0.08 0.38 0.26
Juiciness* 6.56%+0.09 6.31+0.01 6.37°+0.07 6.31°+0.01 0.06 0.27 0.18
Texture 6.50+0.10 6.50+0.10 6.43+0.14 6.62+0.15 0.12 0.59 0.40
Overall acceptability 6.68+0.04 6.50+0.10 6.43+0.14 6.50+0.10 0.10 0.48 0.33
abvalues bearing the different superscripts in a row differ significantly from each other, * P<0.05
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alone or in combination in comparison to control group.
Which is in agreement with the findings of Huda (2015)
and Mangal (2016) reported that adding ginger powder to
the basal experimental diet of broiler chicks did not affect
sensory characteristics of broiler meat. Eltazi (2014b)
found that increased tenderness score of both thigh and
breast muscles due to aniseed powder inclusion in the diet
as compared to control group of broiler chicks.

CONCLUSION

It could be concluded that incorporation of aniseed and
ginger rhizome power of feed of broiler chicks reduced
serum cholesterol and triglyceride contents and improved
broiler meat quality by increasing protein content in thigh
muscle without inducing any abnormal colour or flavour.

REFERENCES

Afifi, N.A., Ramadan, A., EL-Kashoury, E.A. and EL-Banna, H.
A. 2014. Some pharmacological activities of essential oils of
certain umbelliferous fruits. Vet. Med. J. Giza, 42: 85-92.

Al-Jalay, B., Blank, G., McConnel, B. and Al-Khayat, M. 2011.
Antioxidant activity of selected spices used in fermented
meat sausage. J. Food Prot., 50: 25-27.

Al-Shammari, K.I.A., Batkowska, J. and Gryzinska, M.M. 2017.
Effect of various concentrations of an anise seed powder
(Pimpinella anisum L.) supplement on selected hematological
and biochemical parameters of broiler chickens. Revista
Brasileira de Ciencia Avicola., 19(1): 41-46.

Amad, A.A., Minner, K., Wendler, K.R., Neumann, K. and
Zentek, J. 2011. Effects of a phytogenic feed additive on
growth performance and ileal nutrient digestibility in broiler
chickens. Poult. Sci. J., 90(12): 2811-16.

AOAC. 1995. Official Methods of Analysis, 16™ Ed. Association
of Official Analytical Chemists. Washington, DC, USA.

Babu, P.S. and Srinivasan, K. 1997. Hypolipidemic
action of curcumin, the active principle of turmeric
(Curcuma longa) in streptozotocin induced diabetic rats.
Mol. Cell. Biochem., 166: 169- 75.

Barazesh, H., Pour, M.B., Salari, S. and Abadi, TM. 2013.
The effect of ginger powder on performance, carcass
characteristics and blood parameters of broilers. /nt. J. Adv.
Biol. Biomed. Res., 1(12): 1645-51.

Bergmeyer, H.U., Horder, M. and Rej, R. 1986. Approved
recommendation (1985) on IFCC methods for the

measurement of catalytic concentration of enzymes. J. Clin.
Chem. Clin. Biochem., 24: 497-520.

552

BIS. 2007. Requirement for Chicken Feeds. Bureau of Indian
Standards. 1S: 1374-2007. Manak Bhavan, 9, Bahadurshah
Zafar Marg, New Delhi, India.

Bunyapraphatsara, N. 2007. Utilization of medicinal plants in
animal production. 11" Int. Cong., Phytopharma. Leiden,
The Netherlands.

Christaki, E.V., Bonos, E.M. and Florou-Paneri, P.C. 2011. Use
of anise seed and/or a-tocopheryl acetate in laying Japanese
quail diets. S. Afr: J. Anim. Sci., 41(2):126-33.

Dieumou, F.E., Teguia, A., Kuiate, J.R., Tamokou, J.D., Fonge,
N.B. and Donogmo, M.C. 2009. Effect of ginger (Zingiber
officinale) and garlic (Allium sativum) essential oils on
growth performance and gut microbial population of broiler
chicks. Livest. Res. Rural. Dev., 21(8): 21-33.

Ebrahimnezhad, Y., Azarakhsh, V. and Salmanzadeh, M. 2014.
The effects of ginger root (Zingiber officinale) processed to
different levels on growth performance, carcass characteristics
and blood biochemistry parameters in broiler chickens. Bull.
Env. Pharmacol. Life Sci., 3(5): 203-08.

Eltazi, S.M.A. 2014a. Effect of using dietary antibiotic and anise
oil as feed additives on performance and carcass quality of
broiler chicks. Assiut Vet. Med. J., 60: 142-51.

Eltazi, S.M.A. 2014a. Effect of using ginger powder as natural
feed additive on performance and carcass quality of broiler
chicks. Assiut Vet. Med. J., 60: 136-41.

Eltazi, S.M.A. 2014b. Effect of using anise seeds powder as
natural feed additive on performance and carcass quality of
broiler chicks. Int. J. Pharm. Res. Allied Sci., 3(2): 160-64

Eltazi, S.M.A. 2014b. Response of broiler chicks to diets
containing different mixture levels of garlic and ginger
powder as natural feed additives. Int. J. Pharm. Res. Allied
Sci., 3(4): 27-35.

Fossati, P. and Prencipe, L. 1969. Serum triglycerides determined

colorimetrically with an enzyme that produces hydrogen
peroxide. Clin. Chem., 28: 2077-80.

George, O.S., Kaegon, S.G. and Igbokwe, A.A. 2015a. Effects
of graded levels of ginger (Zingiber officinale) meal as feed
additive on growth performance characteristics of broiler
chicks. Int. J. Sci. Res., 4(3): 805-08.

George, O.S., Kaegon, S.G. and Igbokwe, A.A. 2015b. Feed
additive effects of graded levels of ginger (Zingiber officinale)
on serum metabolites of broilers. J. Agric. Vet. Sci., 8(3): 59-
62.

Hamdan, M.I. and Mukhtar, M.A. 2017. Effect of essential oils
mixture derived from caraway and anise on performance and
carcass characteristics of broiler chicks. World J. Pharm.
Pharma. Sci., 6(8): 111-23

Huda, M. S. E. M. S. 2015. Evaluation of using garlic (4//ium
sativium), ginger (Zingiber officinale), spearmint (Meanthea

Journal of Animal Research: v. 11, n. 3, June 2021



Effect of aniseed and ginger rhizome on haemato-biochemical in broiler chicken . JY)

spicata) and hot red pepper (Capsicum fruitcences) powders
in broilers diets as natural growth promoters. M. Sc. Thesis
submitted to Sudan University of Science and Technology,
Sudan.

Jain, N.C. 1986. Schalms Veterinary Haematology. Lea and
Febiger, Philadelphia, USA, pp. 56-61.

Jamel, M. S., Arkan, B. M. and Maad, A. 2010. Effect of aqueous
extract of ginger (Zingiber officinale) on blood biochemistry
parameters of broilers. Int. J. Poult. Sci., 9(10): 944-47.

Johnson, A.M., Rohifs, E.M. and Silverman, L.M. 1999. Protein.
In: The Textbook of Clin. Chem. W.B. Saunders, Philadelphia.,
pp- 477-540.

Joshi, S.S., Ingle, P.B., Bhagwat, S.R., Pawar, M.M., Prajapati,
K.B. and Kulkarni, R.C. 2015. Effect of dietary addition of
ashwagandha (Withania somnifera) and guduchi (Zinospora
cordifolia) powder on broiler performance. Indian J. Anim.
Sci., 85(12): 1358-1361.

Keeton, J.T. and Feeding, E.A.A. 1984. Comparison of non-
meat proteins, sodium tripolyphosphate and processing

temperature effects on physical and sensory properties of
Frankfurters. J. Food Sci., 49: 1462-65.

Khajeali, Y., Kheiri, F., Rahimian, Y., Faghani, M. and Namjo,
A. 2012. Effect of use of different levels of caraway (Carum
carvi L.) Powder on performance, some blood parameters
and intestinal morphology on broiler chickens. World Appl.
Sci. J., 19: 1202-07.

Kikuzaki, H. and Nakatani, N. 2014. Antioxidant effects of some
ginger constituents. J. Food Sci., 58(6): 1407-1410.

Lawless, J. 2010. The Illustrated Encyclopedia of Essential Oils,
The Bridgewater Book Company Ltd., Shaftesbury, pp. 44—
45.

Leung, A.Y. and Foster, A. 2011. Encyclopedia of common
natural ingredients used in food, drugs and cosmetics.

Manesh, M.K. 2012. Influence of poly germander (Teucrium
polium) and watercress (Nasturtium officinale) extract on
performance, carcass quality and blood metabolites of male
broilers. Res. Opin. Anim. Vet. Sci., 2: 69-71.

Mangal, G.2016. “Effect of graded levels of dietary incorporation
of ginger (Zingiber officinale) powder as feed additive on
growth, nutrient utilization, carcass characteristics and
haemato-biochemical constituents in commercial broiler
chickens”. M.V.Sc. Thesis submitted to Govind Ballabh Pant
University of Agriculture and Technology, Pantnagar, India.

McGowan, M.W., Artiss, J.D., Strandbergh, D.R. and Zak, B.
1983. A peroxidase- coupled method for the colorimetric
determination of serum triglycerides. Clin. Chem., 29: 538-
42.

Journal of Animal Research: v. 11, n. 3, June 2021

Mohammed, H.A., Khadiga, A.A.A., Huwaida, E.E.M., Khalid,
M.E. and Bakheit, M.D. 2014. Ginger (Zingiber officinale)
root powder as natural feed additive for broiler chicks. Glob.
J. Anim. Sci. Res., 2(4): 383-89.

Platel, K. and Srinivasan, K. 2017. Influence ofdietary spices
and their active principles on pancreatic digestive enzymes in
Albino rats. Nahrung., 44(1): 42-46.

Sacks, D.B. 1998. Carbohydrate. In: Tietz Textbook of Clinical
Chemistry. 3" ed”. W. B. Saunders Company, U.S.A.

Sharma, I.J. and Singh, H.S. 2000. Student s Laboratory Manual
of Vet. Physio. Kalyani Publishers, New Delhi, pp. 26-28.

Shirin, A.P.R. and Prakash, J. 2010. Chemical composition and
antioxidant properties of ginger root (Zingiber officinale). J.
Med. Plants Res., 4(24): 2674- 79.

Simsek, U.G., Ciftci, M., Dalkilic, B., Guler, T. and Ertas,
O.N. 2007. The effects of dietary antibiotic and anise oil
supplementation on body weight, carcass characteristics and
organoleptic analysis of meat in broilers. Revue de Medecine
Veterinaire., 158(10): 514.

Snedecor, G.W. and Cochran, W.G. 1994. Statistical Methods.
8thedn., lowa State University Press, lowa.

Soltan, M. A., Shewita, R.S. and El-Katcha, M.I. 2008. Effect of
dietary anise seeds supplementation on growth performance,
immune response, carcass traits and some blood parameters
of broiler chickens. Int. J. Poult. Sci., 7(11): 1078-88.

Tietz, N.W. 1998. Fundamentals of Clinical Biochemistry. 3%
ed™. W.B. Saunders Company, USA.

Toghyani, M. and Gheisari, A. 2011. Evaluation of cinnamon
and garlic as antibiotic growth promoter substitutions on
performance, immune response, serum biochemical and
haematological parameters in broiler chicks. Livest. Sci., 138:
167-73.

Ziauddin, K.S., Rao, D.N. and Amla, B.L. 2013. Effect of lactic
acid, ginger extract and sodium chloride on quality and shelf
life of refrigerated buffalo meat. J. Food Sci. Tech., Mysore.
32(2): 126-28

Zomrawi, W.B., Abdel Atti, K.A., Dousa, B.M. and Mahala, A.G.
2011. The effect of ginger root powder (Zingiber officinale)
supplementation on broiler chick’s performance, blood and
serum constituents. Online J. Anim. Feed Res., (6): 457-60.

Zomrawi, W.B., Abdel Atti, K.A., Dousa, B.M. and Mahala,
A.G. 2013. The effect of dietary ginger root powder
(Zingiber officinale) on broiler chick’s performance, carcass

characteristics and serum constituents. J. Anim. Sci. Adv.,
3(2): 42-47.

553






