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Abstract

This study was conducted to evaluate the serum lipid profile of
albino rats fed with differently processed N. sativa-based diets.
Thirty male albino rats (Ratus norvegicus) randomly divided into
five groups of six each and kept in the separate cages were used for
the study. The treatment groups were given rat chow pellets
containing raw (RAW), parboiled (PAN), boiled (BON) and
roasted (RON) N. sativa dose at 10% supplementation while the
control group (NOD) was fed with rat chow pellet without
supplementation with N. sativa. The rats were sacrificed, at the
end of 35 days, to collect blood samples for serum lidips
evaluation. The plasma levels of Total cholesterol (TC),
Triglycerides (TG), High-density lipoprotein (HDL) and Low-
density lipoprotein (LDL) were determined. The results showed
that RAN gave the highest value (in mg/dl) for TC (56.08+1.72)
while BON gave the lowest value (45+1.90). The highest value for
TG (72.66+5.32) by RAN and the lowest value by PAN. RAN gave
the highest value (28.15£0.83) for HDL and the lowest value by
BON (22.83%2.34); for LDL, PAN gave the highest value (13.6+0.94)
and the lowest by BON (10.03%0. 90). Decrease in HDL and a
concomitant increase in LDL and serum cholesterol is indicative
of hyperlipaemia, a risk factor of cardiovascular diseases. The
increase in total cholesterol observed in the rats fed RAN, PAN,
RON-formulated diets above NOD, decrease in the HDL observed
in PAN, BON and RON, and increase in the levels of LDL in PAN,
RAN and RON, though not too significant, may predispose
animals to arthrosclerosis and other related diseases. The results,
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however, showed that the N. sativa seeds processed in any of the
methods used in this study is safe for consumption as far as lipid
profile is concerned.

Introduction

Plants are the richest bioresources of drugs for traditional systems of medicine, food
supplement, pharmaceutical intermediates, folk medicines and chemical entities for synthetic
drugs (Arunkumar and Muthuselvan, 2009). Plant are extensively used in agriculture, human
therapy, veterinary and related scientific research (Manssor et al., 2002). Examples of such plant
are; garlic, oat, gingko biloba, ginger, pigeon pea, Nigella sativa, etc (Sultan et al., 2009). Nigella
sativa Linn is an annual herb that belongs to the family Ranunculaceae and is most extensively
investigated for its therapeutic purposes (Aggarwal et al.,, 2008; Kamal et al., 2010). Nigella's
original name originates from the Latin word "niger," which means "black," referring to the
plant's seed colour (Mahr, 2009). Black cumin is a genus of annual plants in the Ranunculaceae
family with approximately 14 species. English common names of N. sativa L. are black cumin,
fennel flower, nutmeg flower, black seed, black caraway, Roman coriander, damascena, devil in-
the-bush, and wild onion seed (Kulloli, 2016; Sultana et al., 2015). The hierarchal classifications
of black cumin are plants (kingdom), vascular plants (subkingdom), seed plants (super
division), flowering plants (division), Dicotyledons (class), Magnoliidae (subclass),
Ranunculales (order), Ranunculaceae (family), Nigella (genus), and Nigella sativa L. (species)
(Kartesz, 2019). A number of works had been carried out and reported by many researchers on
the nutritional qualities and medicinal purposes of the seeds using oils or extracts of the Nigella
sativa seeds. This work, however, aims looking at the effects of the seeds on the lipid profile of
albino rats and so evaluating the toxicological testing of the seeds in another direction by using
whole seeds of N. sativa used as raw, parboiled, boiled and roasted by using them to formulate
diets that were be used to feed albino rats and compare the effects of the different diets on the
lipid profiles and those of the normal rat diets.

Materials and methods

Area of the study: The study was carried out in the Department of Science Laboratory
Technology (Chemistry Option) of the Oyo State College of Agriculture and Technology,
Igboora.

Nigella sativa seeds (imported from Saudi Arabia) was purchased from a local herb store in Oyo
Town, Oyo State, Nigeria. The seeds were cleaned under running tap water for 10 minutes,
rinsed twice with distilled water and air dried in an oven at 40°C overnight until a constant
weight was attained. N. sativa seeds were divided into four portions and the different portions
were treated as: Raw seeds, seeds that were parboiled, seeds that boiled and seeds that were
roasted. The processed dried seeds were milled and kept in an air tight container to avoid
moisture absorption. Each portion was mixed with rat pellet powder and water into different at
10% and the dough was baked in an oven at 40°C until constant weight was obtained
Experimental animals: Thirty (30) male albino rats, aged 7-9 weeks were used for the study.
The animals were kept in metabolic cages in groups in hygienic environment. A total of thirty
rats, divided into five groups, six rats in each group.
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Normal rat feed purchased from commercial rat feed supplier in Ibadan. The different
experimental feeds were formulated with commercial rat feed plus 10% differently processed N.
sativa seed powder. The animals were fed with diets formulated with:

Group 1: Normal rat diet (DON)- (Control group)

Group 2: Raw N. sativa seeds (RAN)

Group 3: Parboiled N. sativa seeds (PAN)

Group 4: Boiled N. sativa seeds (BON)

Group s5: Roasted N. sativa seeds (RON)

All animals were served with water

Experimental procedure: Animal were weighed on the first day of the experimental feeding
as initial weight. Then weekly weighing were systematic done until the end of the seventh week
where the final weight was recorded. Feed intake were determined weekly for each replicate by
weighing feed that was supplied minus the residue feed. At the end of the experiment, the
animals were sacrifized by anaestizing and dissecting from the lower abdomen to the upper
thoracic region.

Five ml of blood were collected from the cut aorta of rat/replicate into separate EDTA sample
bottles. The serum was obtained by centrifugation of whole blood. All samples were stored at -
4°C for later serum analysis

The determination serum lipids was carried out as follows: The total cholesterol (TC) in serum
was determined using the enzymatic end-point method of Siedel et al. (1983); serum triglyceride
(TG) was determined by the enzymatic colorimetric according to the method of Tietz (1990)
using commercial kit from Randox Laboratories; serum HDL cholesterol was determined
following the of Jacobs et al. (1990). and serum LDL concentration was calculated applying the
Friedwald equation (Friedwall et al. 1972).

Statistical analysis: Data will be presented as Mean * standard error of mean. Group
comparison will be analysed using ANOVA and significant difference between control and
experimental groups will be done by least significant difference(LSD) and student’s t-test

Results and discussion

Table 1 showed the lipid profile of albino rats fed with differently processed Nigella sativa-based
diets while Table 2 showed the ratios of lipid fraction. From Table 1, it could be seen that the
total cholesterol (TC) values ranged between 45.33 mg/dl and 56.08 mg/dl; with the rats fed
with the diet supplemented with raw N. sativa seeds (56.08 mg/dl) having the highest value
while rats fed with diet supplemented with boiled N. sativa seeds had the lowest value (45.33
mg/dl); the normal rat diet gave a value of 49.50 mg/dl. The highest value for triglycerides (TG)
was given by raw N. sativa-based diet while the parboiled N. sativa-based diet gave the lowest
value. These values are however lower than the normal values for albino rats which was given
by Ihedioha et al. (2013), which isu3.02 mg/dl. For high density lipoproteins (HDL), the highest
value (28.15 mg/dl) was recorded for the raw N. sativa-based diet and the lowest (22.83 mg/dl)
for boiled N. sativa-based diet. The highest value of 13.60 mg/dl was given for low density
lipoprotein by the parboiled seed while the lowest value (12.44 mg/dl) was recorded for normal
rat diet. Thedioha et al. (2013) reported 50.28 mg/dl as the normal value for albino rats. In terms
of toxic effects of the differently processed diets, the values given by the TG, TC/HDL and
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LDL/HDL are very useful. According to Hodis et al. (1999), elevated plasma triglycerides (TG)
had been implicated in the development of cardiovascular diseases (CVD) and such elevation is
associated with obesity, pro-inflammatory and pro-thrombic biomarkers and type II diabetes
which predispose to CVD. So the elevated level of TG in the raw seeds is a pointer that if taken
in large quantity in the form it can lead to incidence of CVD. The TC/HDL and LDL/HDL ratios
correlate with cardiovascular diseases and are thus useful indices for atherogenicity (Kamisah
et al., 2005; Oladipo et al., 2005). Elevated ratios of TC/HDL were recorded in the test diets, but
the levels are not as high as to cause any damage to the organs of the body. The same things
were seen in the LDL/HDL ratios for test diets. It had also been reported that HDL- cholesterol
does not contribute to artherosclerosis (hardening of the artery due to deposition of thrombotic
plague in the artery) because it favours the delivery of cholesterol from peripheral sites to the
liver for elimination (Lawn, 1992).

Table 1: Lipid profile of albino rats fed with differently processed Nigella sativa-based
diets

Experimental group Total cholesterol Triglyceride HDL LDL
(mg/dl) (mg/dl) (mg/dl) (mg/dl)

Normal rat diet 49.50£5.89 59.14%8.32 25.58+3.29  12.44+1.65
Raw N. sativa-based diet [E{XeFaty») 72.66%3.33.  28.15+0.83 12.60+0.75
Parboiled N. sativa- [GONVLEEHL) 58.48+1.07  24.92+2.11  13.60+0.94
based diet

Boiled N. sativa-based EESEIRs 63.05+8.29  22.83+0.95 10.03%0.90
diet

Roasted N. sativa-base [G{RLCEINCE] 62.05+3.11 24.65+0.92 12.48+0.68

diet
HDL=High Density Lipoprotein; LDL= Low Density Lipoprotein

Table 2: Ratios of lipid fractions
Experimental group TC/HDL LDL/HDL

Normal rat diet 0.15 0.48
Raw N. sativa-based diet 1.99 0.44
Parboiled N. sativa-based diet 2.03 0.54
Boiled N. sativa-based diet 1.98 0.43
Roasted N. sativa-base diet 2.03 0.51

TC = Total cholesterol; HDL=High Density Lipoprotein; LDL= Low Density Lipoprotein

Conclusion

The findings of the this study with differently processed N. sativa-based diets showed that
Nigella sativa has no appreciable toxicity, but beneficial effects on the predisposition of
sustained intake to the plasma lipid profile as it relates to TC levels; meaning that the
consumption of N. sativa seeds, in whatever methods as considered by this work does not
contribute to the aetiology of cardiovascular disease, arising from alterations in plasma TC
concentrations and TC/HDL ratio. The consumption of N. sativa seed is, therefore, good for the
body.
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