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Abstract

A study was conducted to evaluate the effect of dietary supplementation of
organic chromium on carcass characteristics and haemato-biochemical profile
in broiler chickens. Day old, 200 broiler chicks were divided into four
treatment groups with replicates of 10 chicks in each and were assigned into
four iso-nutritive diets, viz., T1: Control diet (feed without organic chromium
(CrPro) supplementation), T2: Control diet supplemented with CrPro @ 400
uglkg feed, T3: Control diet supplemented with CrPro @ 800 ug/kg feed and
T4: Control diet supplemented with CrPro @ 1200 ug/kg feed. The feeding
experiment was carried out for 42 days. Dietary supplementation of organic
chromium in broiler chicken diet had non-significant (P>0.05) effect on
carcass traits, dressing percentage and weights of liver, heart, gizzard, kidney
and spleen in broiler chickens. No significant (P>0.05) effect was found in
levels of haemoglobin, packed cell volume, total leukocyte count and total
erythrocyte count by the organic chromium supplementation. Significant
(P<0.05) reduction in concentrations of serum glucose, triglycerides and total
cholesterol were observed in organic chromium supplemented groups. Based
on results, it was concluded that organic chromium supplementation in
broiler chickens reduced serum levels of glucose, triglycerides and total
cholesterol, but did not affect carcass traits and haemato-biochemical
parameters.
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Introduction

Chromium is one of the essential minerals, which is required for enhancing production performance in poultry
because of its important functions in digestion, growth and reduction in serum lipids and protein peroxidation (Farag
et al., 2017). The most common chromium forms used as supplements to poultry and animal diets are chromium
picolinate, chromium nicotinate, chromium tri-picolinate, chromium yeast, chromium propionate and chromium tri-
chloride (Abd EI-Mageed et al., 2016). Chromium is employed in food, feed and pharmaceutical purposes owing to
its role in nutrient metabolism such as proteins, carbohydrates, fats, amino acids and nucleic acids (Anandhi et al.,
2006). Chromium was proposed to be a proactive piece of a bio-molecule called chromodulin, which is a piece of
the insulin flagging pathway and seems to influence sugar and lipid digestion (Vincent, 2000). The essential part of
chromium in digestion is to potentiate the activity of insulin through an organo-metallic particle called glucose
resistance factor (Kegley and Spears, 1995). Immunological capacity upgrades by trivalent chromium and its
belongings appear to be more articulated amid the seasons of stress (Borgs and Mallard, 1998). Supplemental dietary
chromium as chromium picolinate alters glucose metabolism (Haq et al., 2018). In addition, supplementation of
chromium increased serum total protein, albumin and insulin, but corticosterone and cholesterol concentrations were
decreased in blood. Reduction in corticosterone has positive effect in broilers by increasing the carcass quality since
corticosterone can affect protein synthesis in the muscles (Sahin et al., 2005).

Organic chromium sources have shown better beneficial impacts on heat-stressed birds in comparison with
inorganic sources due to their increased absorption and bioavailability (Moeini et al., 2011). Recent studies (Farag
et al., 2017; Haqg et al., 2017; Kulkarni et al., 2018; Ezzat et al., 2018; Kashyap et al., 2018; Trivedi et al., 2019)
have reported that dietary supplementation of organic chromium in the diet of chicken improved growth
performance, carcass characteristics, blood metabolic profile and immune response. Therefore, the present study
was conducted to assess the effect of dietary supplementation of organic chromium on carcass characteristics and
haemato-biochemical profile in broiler chickens.

Materials and Methods
Location of Study

The present experiment was carried out at Poultry unit of Instructional Livestock Farm Complex, College of
Veterinary Science and Animal Husbandry, Junagadh Agricultural University, Junagadh. It is located on the West
Coast of India in Gujarat State and lies between 20" 30' to 23° N latitude and 69° to 72° E longitude.

Birds and Experimental Design

Total 200 day-old broiler chicks of Vencobb 400 strain were wing banded and distributed randomly into four groups
having five replicates of 10 birds in each by completely randomized design and were assigned to four iso-nutritive
diets, viz., T1: Control diet (feed without organic chromium (CrPro) supplementation), T»: Control diet supplemented
with CrPro @ 400 pg/kg feed, Ts: Control diet supplemented with CrPro @ 800 pg/kg feed and T.: Control diet
supplemented with CrPro @ 1200 pg/kg feed. The feeding experiment was carried out for 42 days. Organic
chromium (KEMTRACE Chromium dry powder) was procured from Kemin Industries South Asia Pvt. Ltd.,
Chennai, India. Diets were formulated as BIS (2002) specifications. Ingredients composition of starter and finisher
broiler ration are presented in Table 1. Representative samples of feeds were analyzed for proximate composition
using standard methods of AOAC (1999). The experimental birds were reared under standard management
conditions.

Carcass Traits

On the 42" day of age, ten birds per treatment were randomly selected as per body weight closer to mean and
slaughtered to study the carcass characteristics. The birds were kept off feed for eight hours prior to slaughter but
drinking water was offered to them. The carcass parameters like dressing percentage, heart, liver, kidney, spleen
and empty gizzard weight was recorded and expressed as % of live weight.
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Table 1: Ingredients composition of feed

Ingredients Broiler Starter (kg) Broiler Finisher (kg)

Maize 61 64
Soybean meal 33.27 28.4
Calcite powder 1.25 1.25
DCP 1 1
Vitamins 0.05 0.05
Vitamin Bi» 0.01 0.01
Trace minerals 0.1 0.1
Choline Chloride 60% 0.1 0.1
Lysine 0.25 0.16
Methionine 0.18 0.15
Phytase 0.01 0.01
Enzyme 0.05 0.05
Salt 0.1 0.1
Sodium Bicarbonate 0.36 0.35
Liver Tonic 0.1 0.1
Immuno-modulator 0.05 0.05
Toxin Binder 0.1 0.1
Growth promoter 0.02 0.02
Anti-coccidial 0.05 0.05
Emulsifier 0.05 0.05
Oil 1.9 3.9

Total (Kg) 100 100

Haemato-Biochemical Parameters

Blood was collected randomly from ten birds from each treatment (two birds from each replicate) at the end of 6™
week. Blood was collected from the wing vein into labeled vial containing sodium ethylene diamine tetra acetic acid
(Na-EDTA) as anticoagulant for estimation of hematological parameters. Haemoglobin (Hb) was estimated by
Sahli’s acid hematin method, packed cell volume (PCV) by micro hematocrit method, while total leukocyte count
(TLC)and total erythrocyte count (TEC) were recorded using hemocytometer (Samour, 2006). For estimation of
biochemical parameters blood samples were also collected in another set of labeled vials without anticoagulant for
the separation of serum. Serum was separated by centrifugation of coagulated blood at 3000 rpm for 10 minutes for
the determination of aspartate amino transferase, alanine amino transferase, glucose, triglycerides and total
cholesterol in serum biochemical analyzer (Dia-CHEM 240 Plus) using diagnostic Kits.

Statistical Analysis

The data were subjected to statistical analysis using one-way ANOVA as described by Snedecor and Cochran
(1994). The significance of mean difference was tested by Tukey (1949) post hoc test.

Results and Discussion

Proximate Composition of Feed

The proximate composition of feed offered to the bird during starter and finisher phase is given Table 2. The crude
protein (CP) content (%) of starter and finisher feed was 22.30 to 22.44 and 20.21 to 20.47 as per the

recommendations of BIS (2002). All other nutrients were also within in the prescribed limit of BIS (2002)
specification.
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Table 2: Proximate composition of experimental feeds (on % DM Basis)

Treatments
Nutrient Starter Feed Finisher Feed
T1 T2 T3 Ta T1 T2 T3 Ta

DM 89.9 90.26 89.46 90 90.86 89.73 89.93 90.03
oM 93 92.6 92.6 92.5 92.8 93.1 92.7 92.4
CP 22.44 22.31 22.44 22.3 20.21 20.42 20.21 20.47
EE 4.33 5.33 4.49 4.49 4.5 4,99 4.16 4.99
CF 4.25 3.75 3.75 4.25 3 3 3.25 2.75
NFE 61.98 61.21 61.92 61.46 65.09 64.69 65.08 64.19
TA 7 7.4 7.4 7.5 7.2 6.9 7.3 7.6
Ca 0.92 0.95 0.94 0.93 0.98 0.93 0.97 0.95
P 0.46 0.51 0.53 0.52 0.53 0.51 0.52 0.54

EE: Ether extract, DM: Dry matter, OM: Organic matter, CP: Crude protein, CF: Crude fiber, NFE: Nitrogen free extract,
TA: Total ash, Ca: Calcium, P: Phosphorus

Carcass Characteristics

Evaluation of carcass characteristics in broiler production is of prime importance along with the economic traits like
gain in weight, feed consumption, feed conversion ratio, etc. Average values of live weight, dressed weight, dressing
per cent and liver, heart, gizzard, kidney and spleen weights are shown in Table 3. Results revealed non-significant
(P>0.05) effect of organic chromium supplementation on dressing percentage and weight of different organs (liver,
heart, gizzard, kidney and spleen) as compared to the control.

Table 3: Effect of dietary supplementation organic chromium on carcass characteristics of broiler chickens

Parameters T T, Treatments T T SEM P value
Live weight (g) 2148.80+52.11 | 2240.00+63.17 | 2208.40+103.58 | 2219.80461.72 768.63 0.83
Dressed weight () 1499.80+43.04 | 1577.80+44.96 | 1595.00+71.24 | 1657.20+56.72 209.96 0.28
Dressing per cent (%) 69.90+2.19 70.44+0.50 72.26+0.45 74.61+0.63 22.55 0.06
Liver weight (g) 32.40+0.80 34.70+0.78 33.50+1.38 37.00+1.92 19.43 0.11
Heart weight (g) 8.70+0.64 9.90+0.48 10.70+1.10 11.10+0.51 5.6 0.13
Gizzard weight () 51.00+2.28 52.20+3.14 48.70+3.21 53.40+1.84 20.11 0.64
Kidney weight (g) 9.76+0.26 10.50+0.55 10.70+0.30 11.10+0.22 1.58 0.09
Spleen weight (g) 3.20+0.38 2.80+0.25 2.80+0.20 3.30+0.37 0.35 0.54

NS = Non-significant

The results observed in present study are corroborated with the findings of Mohammed et al. (2014), Huang et al.
(2016), Zheng et al. (2016), Xiao et al. (2017),Haq et al. (2017) and Kulkarni et al. (2018) who reported non-
significant (P>0.05) effect of organic chromium supplementation in broiler chickens on carcass characteristics.
However, Samanta et al. (2008) and Ebrahimzadeh et al. (2013) found contrary results as compared to present
findings. Moreover, Sahin et al. (2003) reported that dietary addition of Cr was beneficial to augment the relative
yields of liver, heart, spleen and gizzard. Further, Guo et al. (1999) revealed that supplemental Cr as Cr-yeast and
Cr-chloride (2.0 and 10.0 mg/kg diet respectively) had positive effect on meat yield. Similarly, Chen et al. (2001)
accounted that Cr supplementation significantly increases the breast and thigh muscle yield.

Haemato-Biochemical Profile

Haemato-biochemical parameters are given in Table 4. Statistical analysis of Hb and PCV values of experimental
birds showed non-significant (P>0.05) difference among the different treatment groups. The parameters Hb and
PCV are indicators of erythrocytes’ normalcy and general well beings of birds. Levels of Hb and PCV value of
experimental birds observed in the present study were within the normal physiological range for poultry (Onyishi
et al., 2017). The feeding of organic chromium in broiler diet did not have any adverse effect on the hematological
parameters. The TEC and TLC values of experimental birds showed non-significant (P>0.05) difference among
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different treatment groups. Non-significant effect of organic chromium in present study haematological parameters
such as Hb, PCV, TEC and TLC is supported by Toghyani et al. (2012) who reported non-significant (P>0.05)
effect of chromium supplementation on haematological parameters of broilers. Whereas, Toghyani et al. (2006)
reported that value of Hb was significantly (P<0.05) higher in treatment groups as compared to control by
supplementation of chromium picolinate as contrary to present findings.

Table 4: Effect of dietary supplementation organic chromium on haemato-biochemical profile of broiler chickens

Parameters Treatments SEM P value
T1 T2 Ts Ta
Hb (g/dL) 10.84+0.22 11.83+0.49 12.15+0.45 12.35+0.38 2.25 0.07
PCV (%) 30.10+0.93 29.70+1.19 30.90+1.70 30.10+1.58 1.27 0.93
TEC (x 108 /uL) 2.73+0.20 2.77+£0.18 3.13+0.17 2.92+0.15 0.16 0.39
TLC (x 10% /uL) 28.00+0.89 28.27+1.06 28.11+1.03 29.15+1.24 1.37 0.86
AST (IU/L) 350.17+9.65 353.82+7.80 356.74+9.13 363.24+9.55 152.74 0.77
ALT (IU/L) 6.34+0.44 6.32+0.72 6.24+0.62 6.36+0.66 0.0134 0.99
Glucose (mg/dL) 257.90°+9.91 253.20°+1.97 246.32°+2.25 235.60%+2.69 | 468.95 0.04
Triglycerides (mg/dL) 83.90°+1.30 79.10°+1.90 75.00%°+1.41 71.40°42.40 144.81 0.001
Total cholesterol (mg/dL) | 170.80°+2.47 168.00°+2.74 160.80%+4.42 154.80°+2.27 260.8 0.009

Means within a row bearing different superscripts differ significantly.

The AST and ALT values of experimental birds showed non-significant (P>0.05) difference among different
treatment groups. Serum AST activity is present in both in cytoplasm and mitochondria and thus enzyme is released
even by mild degenerative changes that occur in acute and occasionally in chronic liver diseases but remarkably
higher values are recorded in muscle damage (Cruz et al., 2018). The activity of AST and ALT is an indicator of
damage to liver and muscles (Cruz et al., 2018). However, activities of both AST and ALT in the present study did
not show any adverse effect of supplementation organic chromium as a feed additive in the diets of broilers. Results
revealed significant (P<0.05) reduction in serum glucose level of birds due to organic chromium supplementation.
Serum glucose level in T4 group significantly (P<0.05) lowered as compared to the control group. In the present
study, decreased glucose concentration serves as evidence that chromium is essential for normal glucose
metabolism, work with insulin to move glucose into cells for glucose utilization (Colgan, 1993). Cupo and
Donaldson (1987) reported that chromium supplementation (20 ppm of CrCl3.6H,0) increased the rate of glucose
utilization by 16%. Steele and Rosebrough (1981) reported that turkeys fed a diet supplemented with chromium had
greater liver glycogen levels as a result of increasing activity of the enzyme glycogen synthase and that chromium
supplementation increased glucose transport by increasing insulin activity. In the agreement with present findings,
Patil et al. (2008), Al-Bandr et al. (2010), Mohammed et al. (2014), Sathyabama et al. (2017) and Haq et al. (2018)
also reported significant (P<0.05) reduction in glucose values on supplementation of chromium in broiler diets.
Whereas, Sahin et al. (2002) and Moeini et al. (2011) reported contrast results as compared to present findings.

The triglycerides and total cholesterol values showed significant (P<0.05) difference among the experimental
groups. Significantly (P<0.05) lowest values of triglycerides and total cholesterol were found in T4group, followed
by Ts T.and T, groups. Chromium favors the interactions between insulin and its specific receptors located in target
organs such as muscles and fat tissue (Moorandian and Morley, 1987) which might have led to lower triglycerides
and cholesterol levels in chromium supplementation groups. Lower cholesterol values were found due to the fact
that Cr improves lipoprotein lipase and lecithin cholesterol acyltransferase activity which in turn accelerated
cholesterol esterification and excretion (Brindley and Salter, 1991). In line with the present findings, Bakhiet and
Elbadwi (2007), Sathyabama et al. (2017) and Haq et al. (2018) also reported significant (P<0.05) decline in serum
triglycerides level on supplementation of chromium in broiler diets. Whereas, Al-Bandr et al. (2010) and Xiao et
al. (2017) reported contrast results in comparison with present findings. Regarding total cholesterol, Bakhiet and
Elbadwi (2007), Patil et al. (2008), Al-Bandr et al. (2010), Mohammed et al. (2014) and Haq et al. (2018) reported
similar significant (P<0.05) reduction in total cholesterol on supplementation of chromium in broiler diets. Whereas,
Suksombat and Kanchanatawee (2005), Sathyabama et al. (2017) and Xiao et al. (2017) reported contrary results
as compared to present findings.
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Conclusion

Based on the findings, it was concluded that organic chromium supplementation in broiler chickens reduced serum
levels of glucose, triglycerides and total cholesterol, indicating the positive health-effects. However,
supplementation of organic chromium did not have any impact on carcass traits and haematological parameters in
broilers.
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