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ABSTRACT

The study was conducted to evaluate the effect of turmeric (Tr), garlic (Ga), ginger (Gn) powder and
their combinations on cholesterol, triacylglycerol, high density and low density lipoproteins of rabbit
meat. Forty-eight weaner rabbits (8 weeks) were randomly allotted into eight dietary groups
designated T1 to T8 in a completely randomized design. T1 contained 0% phytobiotic, T2, T3 and T4
contained 0.6% Tr, Ga and Gn powder respectively, T5, T6 and T7 contained combination of 0.3%
each of Tr+Ga, Tr+Gn and Ga+Gn while T8 contained 0.2% each of the three. Data were collected
on cholesterol, triacylglycerol, HDL and LDL. There was an increase in cholesterol concentration
associated with feeding phytobiotic blends in 3gGaGn (65.40 mg/g) when compared to Control and
6gTr meat samples where a reduced values of 37.70 and 44.53 were recorded. However, meat samples
from 3gTrGa had elevated triacylglycerol of 183.30 while Control, 6gTr, 6gGa and 6gGn had
comparable reduced values (66.87, 107.57, 100.70 and 110.77 respectively). Data pooled for HDL
showed significant (p< 0.01) increase in 3gTrGa (40.65) and 3gGaGn (41.10) while 6gTr and 6gGn
groups recorded minimal value of 25.27 and 27.20 HDL respectively. Elevated LDL concentration
was recorded in 3gTrGa (23.27mg/g) as compared to Control (9.87), 6gTr (10.87) and 3gTrGn
(10.47) where a comparable lower LDL were recorded. It was concluded that dietary phytobiotics
improved rabbit meat quality and 6g turmeric is recommended for lower meat cholesterol while
combinations (turmeric and or garlic) at 3g will increase the nutritional composition, evident with
higher HDL.
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INTRODUCTION

For many years, synthetic antioxidants (SA) are being used as supplements in meat processing for
preservation and improvement (Jayathilakan et al, 2007). Recently, their usage has fallen under
scrutiny due to their potential toxicological and deleterious effects on live (Naveena et al., 2008) and
traces of drug residues in meat (Issa and Omer, 2012) which subsequently necessitates many countries
to minimize or prohibit their use. Phytobiotics are plant derived products added to the feed in order to
improve performance of livestock and quality of animal product. (Harris et al., 2001; Okanlawon et
al., 2020).

The use of turmeric, garlic and ginger have been studied for their antioxidant and antimicrobial
properties in livestock diets and in food preservation (Jo et al., 2003; Mancini, et al. 2017), however,
there is dart of information on the cumulative effects of these phytobiotics on finished meat products
when fed to meat animals and owing to variation in the composition of their constituents, there is need
for combination to enhance stability, establish complementary action for optimal improvement of
physico-chemical properties and shelf life of meat and meat products when used in powdered form
either singly or in blends. Moreover, there is also a need to establish convincing effects of the active
compounds, the alkaloids, phenolic compounds and aromatic oils on the lipid profile and
characteristic flavor of rabbit meat.

Materials and methods

The meat analysis was carried out at the meat processing laboratory of the Department of Animal
Production and Health, Federal University of Agriculture, Abeokuta. Forty-eight 8 weeks old weaner
rabbits were used for the study and were randomly allotted into eight (8) dietary groups designated T1
to T8 in a completely randomized design (CRD) with each treatment having 3 replicates of two (2)
rabbits each. T1 (control) is with 0% phytobiotic, T2, T3 and T4 contained 0.6% each of turmeric
(Tr), garlic (Ga) and ginger (Gn) powder respectively while T5, T6 and T7 contained combination of
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0.3% each of Tr+Ga, Tr+Gn and Ga+Gn while T8 contained a blend of 0.2% each of the three test
ingredients (Tr, Ga and Gn). Phytobiotic powders were added at different graded levels as treated diets
while the feeding trial lasted 12 weeks.

Determination of Rabbit meat Lipoprotein (Cholesterol, triglycerol, HDL and LDL) Profile

For each sample, three grams (3g) were saponified and subjected to high-performance liquid
chromatography analysis (HPLC). A lipid extraction procedure was used to analyze cholesterol. Thigh
muscle composite paste was made using a 1:1 (v/v) combination of methanol and chloroform in a
specified quantity. After filtering and rinsing the resultant paste solvent combination with further
mixed homogenate, it was left to stand for five minutes. After equilibrating the filtered homogenate to
exclude non-lipid components, the aqueous layer was treated with 2% (0.32M) w/v KCL solution.
After centrifuging the filtrate, the lipid extract was decanted. Chloroform was subsequently added to
the extract to get it up to a final volume. The resultant decanted mixture was subjected to AOAC
(2005) HPLC analytical protocols to determine the levels of cholesterol, triglycerol, and high and low
density lipoprotein. Data collected were analysed using analysis of variance (ANOVA) as contained in
SAS (2002). Significant means were separated using Duncan Multiple Range Test as contained in
SAS (2002).

RESULTS AND DISCUSSION

Table 1 show the effect of phytobiotic additive on lipid profile (Cholesterol, Triacylglycerol, High and
Low Density Lipoproteins) of the experimental rabbit meat. There was an increase in cholesterol
concentration associated with feeding phytobiotic blends in 3gGaGn (65.40 mg/g) group when
compared to Control and 6gTr meat samples where a reduced values of 37.70 and 44.53 meat
cholesterol levels were recorded. However, meat samples from rabbit group fed 3gTrGa had elevated
volume of triacylglycerol of 183.30 while Control, 6gTr, 6gGa and 6gGn had comparable reduced
values of 66.87, 107.57, 100.70 and 110.77 respectively (p>0.01). When data was pooled for HDL, it
showed a significant (p< 0.01) increase in 3gTrGa (40.65) and 3gGaGn (41.10) groups while meat
samples from 6gTr and 6gGn groups recorded the minimal value of 25.27 and 27.20 HDL
respectively. Moreover, there was a significant (p < 0.05) increase in LDL concentration in 3gTrGa
meat sample group (23.27mg/g) as compared to Control (9.87), 6gTr (10.87) and 3gTrGn (10.47)
where a comparable lower concentration of LDL were recorded. The decrease in the level of
cholesterol when the three phytobiotics were incorporated and at reduced level (2g/kg) could indicate
that the blends plays a role in cholesterol metabolism in rabbits and subsequently influenced the meat
product. Taken further, it means that inclusion of the three phytobiotics in diets may have reduced the
cholesterol content of rabbit meat since research abound that phytogenic feed additives inclusion in
diet could minimize the cholesterol content of meat from animals such as rabbit meat and
subsequently influenced the levels in its product. Furthermore, garlic powder can facilitate activity of
enzymes which are involved in conversion of cholesterol to bilious acids and subsequently, resulted in
less cholesterol in the carcass (Chowdhury et al., 2002). According to Mesa et al. (2003) oral
administration of a nutritional dose of Curcuma longa extracts or powder reduces the susceptibility to
oxidation of erythrocyte and liver microsome membranes in vitro preventing the adverse effects
caused by a diet high in fat and cholesterol in blood and liver during the development of
atherosclerosis. Turmeric lowers blood levels of cholesterol and triglycerides, lessens the vulnerability
of low-density lipoproteins (LDL) to lipid peroxidation, and prevents platelet aggregation, according
to Ahmadi (2010). Inclusion of 6g garlic (6gGa) resulted in healthier high density lipoproteins (HDL)
compare to others despite the highest total cholesterol recorded in the sausage batch. This improved
HDL is then attributed to the cholesterol lowering ability of allicin, the principal bioactive compound
in garlic that is reported to be able to influence both the serum and meat cholesterol when fed to
animal (Prasad et al., 2009). Garlic contains significant quantity of insulins, sulphur and
fructooligosaccharides and its biological responses are reported to include reduction of risk factors of
cardiovascular diseases, stimulation of immune function, detoxification, and cholesterol-lowering
properties (Amagase et al., 2001). It is capable of decreasing and retarding certain diseases caused by
immune dysfunction, Controls oxidation of low density lipoprotein as well as bio activation of
carcinogens by its S-allylcysteine content (Ahmed et al., 2001). This result is in line with the report of
Shang et al. (2019) that the cholesterol-lowering effect of garlic in human and animals is due to the
presence allicin as well as sulphur containing bioactive compounds in its homogenates (Chowdhury et
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al., 2002). Although, Lim et al., 2013, reported that the level of HDL cholesterol was not influenced
by feeding garlic powder at 1, 3, and 5%, it is still evident in this study but the effect was amplified at
6g/kg and this gives credence to this research study:.

Table 1: Effect of diets on Cholesterol, Triacylglycerol, High and Low Density Lipoproteins
(HDL and LDL) of Rabbit Meat

Experimental Diets

Parameters (mg/100g)  Control 6gTr 6gGa 6gGn 3gTrGa  3gTrGn  3gGa/ 2gTr/Ga/  SEM  P-value
Gn Gn

Cholesterol 37.704 44.534 56.77% 57.20%  64.37% 57.20%  65.40° 53.27¢ 2.07 0.000%**

Triacylglycerol 88.87¢ 107.57° 10070 110.77¢  183.30*  141.10>  152.80° 134.77° 6.37  0.000%**

HDL 27.90%¢  2527¢  29.50%¢  27.20¢  40.65° 3630 41.10° 3567  2.17  0.000**

LDL 9.87¢ 10.87¢ 11.90¢ 16.87¢ 23.27° 10.474 21.20% 18.87% 1.24 0.000%**

abed Means in the same row with different superscripts differ significantly (0<0.05)

**: Significant difference at 1% (P<0.01)

Control: Basal diets, 6gTr- Basal diet + 6g of turmeric powder, 6gGa- Basal diet + 6g garlic powder,
6gGn- Basal diet + 6g ginger powder, 3gTrGa- Basal diet + 3g each of turmeric and garlic powder,
3gTrGn- Basal diet + 3g each of turmeric and ginger powder, 3gGaGn- Basal diet + 3g each of ginger
and garlic powder, 2gTrGaGn- Basal diet + 2g of turmeric, ginger and garlic powder. HDL: High
Density Lipoproteins; LDL: Low Density Lipoproteins

CONCLUSION AND RECOMMENDATION

Feeding diets containing turmeric, garlic and ginger improve the meat quality. It is therefore
recommended that inclusion of 6g of turmeric will lower meat cholesterol content while turmeric and
or ginger at 3g will increase the nutritional composition of rabbit meat which is evident with higher
HDL.

3g and 6g of additive... is it per kg diet? It is not explained in the conclusion. I think the inclusion
levels of the additive in the diets should be maintained 100kg of diet???
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