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ABSTRACT

The type of lipid in the diet is essential for the proper functioning of the body system. This study was
conducted to investigate the effects of administration of soybean oil, olive oil and margarine on the serum
levels of calcium, iron and zinc. Group 1 received standard feed and tap water, while groups 2, 3, and 4
rats received 2 mil/kg body weight of soybean oil, olive oil and margarine respectively, orally for 21 days.
Rat fed on diet containing soya bean oil had a significant (p<0.05) increase in serum calcium (mg/dl)
levels while rats fed on olive oil and margarine had a significant (p<0.05) decrease compared to the
control group. Diet with margarine caused significant (p<0.05) increases in serum zinc (pg/dl) levels
whereas the group fed olive oil had significant (p<0.05) decreases in serum zinc compared to the control
group. There was no significant (P>0.05) difference in the serum zinc levels for the group fed soya bean
oil as compared with the control group. The results showed significant (p<0.05) increases in the serum
iron levels with margarine producing the highest increase (485.25+26.19mmol/l) relative to the control
group (281.0+6.12mmol/l). The margarine fed group had significant (p<0.05) increase on serum zinc
levels (191.85+4.33ug/dl) whereas the group fed olive oil had significant (p<0.05) decrease in serum zinc
(144.7745.23ug/dl) relative to the control group (179.90+4.56ug/dl). It can be concluded that the
administration of soy bean oil increased the serum calcium levels which could be beneficial in preventing
osteoporosis. The incorporation of these lipids in normal diet will serve as a good source of some vital
minerals.
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INTRODUCTION

Dietary fats and oils are known to provide concentrated source of energy for human metabolic processes
(Rezq et al., 2010). Dietary lipids are known as macronutrients and are not only fundamental energy-
providing nutrient for human metabolic processes, but also greatly impact specific cell functions. In
addition, they are the main source of fat-soluble vitamins (Sanchez-Muniz and Bastida, 2006). Dietary
lipids are composed of different types of fatty acids. Animal studies indicate that high-fat diets can
adversely affect bone health (Hoffman et al., 1999). Report (Parhami, 2003) shows that saturated fatty
acids could weaken bone health while some studies show that long-chain polyunsaturated fatty acids
influence bone mass in different animal models (Watkins et al., 2003). The effect of dietary lipids on the
bone has been hypothesized to include alterations in calcium absorption, prostaglandin synthesis,
osteoblast formation and lipid oxidation (Rezq et al., 2010; Hag et al., 2003). The absorption of dietary
minerals is influenced by nutritional needs of the organism, by the amount present in the diet and factors
influencing the bioavailiability and utilization of the minerals. Whereas nutritional requirements tend to
modulate homeostatic mechanisms of absorption, bioavailability of minerals is principally influenced by
exogenous factors (Lukaski, 2007). However because dietary fat represent a significant fraction of daily
energy intake and because the in vivo physiological interactions between fatty acids and minerals have
been reported, there is increasing interest in examining the effects of dietary lipids on the bioavailiability
of minerals (Lukaski, 2007). The purpose of this study is to evaluate the effects of different dietary lipids
administration on some essential minerals including calcium, zinc, and iron.
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MATERIALS AND METHODS

Chemicals and reagents: All chemicals and reagents that were used in this work were of analytical
grade. Serum calcium was determined using Randox laboratory kit reagents. Serum zinc was estimated
using zinc fluid monoreagent produced by Centronic GmbH; serum iron was determined by iron/TIBC
reagent set produced by TECO Diagnostics. The absorbance’s of all the tests were determined using
spectrophotometer.

Oils and fat: Soya bean oil (Royal soya bean oil; Argentina), Olive oil (Goya extra virgin oil) and
margarine (Blue band) were purchased from the local market in Umuahia, Abia state. These were the
three sources of dietary lipids (polyunsaturated fatty acid, monounsaturated fatty acid and saturated fatty
acids respectively) used in the study.

Experimental design: Sixteen female Wistar albino rats weighing between 160-165¢g (12 -13 weeks old)
were purchased from the laboratory animal center of department of Zoology, University of Nigeria
Nsukka, Enugu State. The rats were kept in cages for two weeks to acclimatize and were allowed free
access to food and water ad libitum. The protocol was approved by the experimental animal ethics
committee of the College of Natural and Applied Sciences, Michael Okpara University of Agriculture,
Umudike, Abia State, Nigeria. The rats were randomly distributed into four groups of four animals each
(1-4). Group 1 (control group) received standard feed (Grand cereal Ltd, Nigeria) and tap water, group 2
received 2 ml/kg body weight of soybean oil, group 3 received 2 ml/kg body weight of olive oil, while
group 4 received 2 ml/kg body weight of margarine respectively, orally for 21 days.

Sample collection: overnight prior to collection of samples, the animals were starved of food. Blood was
collected from ocular median-cantus vein of the rats with the aid of capillary tubes and transferred to test
tubes and allowed to clot and subsequently centrifuged at 2000rpm for 10 minutes to obtain the serum
component. The separated serum was stored 2-8°C in a refrigerator. All analyses were completed within
24 hours of sample collection.

Statistical analysis: Data collected were subjected to analysis of variance (ANOVA) using the paired t-
test statistics. The mean = SD of each parameter was taken for each group. Test probability value of
p<0.05 was considered significant. The analysis was carried out on SPSS for windows version 14.

RESULTS AND DISCUSSION

Results

The effect of some dietary lipids on serum calcium is depicted in Figure 1. The results showed that serum
calcium was significantly (p<0.05) increased in rats fed soya bean oil (16.60+0.40mg/dl) compared to the
control group (8.09£0.47mg/dl). There was a significant (p<0.05) decrease on the serum calcium level
(5.42+0.21mg/dl) in the group administered margarine while the administration of olive oil could not
elicit a significant (p>0.05) decrease in the serum calcium level (7.76+0.20mg/dl). The effect of the
administration of dietary lipids on the serum iron levels is depicted in Figure 2. The results showed
significant (p<0.05) increases in the serum iron levels with margarine producing the highest increase
(485.25+26.19mmol/l) relative to the control group (281.0+6.12mmol/l). The results in Figure 3 showed
that rats fed on margarine had significant (p<0.05) increase in serum zinc levels (191.85+4.33ug/dl)
whereas the group fed olive oil had significant (p<0.05) decrease in serum zinc (144.77+5.23ug/dl)
relative to the control group (179.90+4.56ug/dl). The results also indicated that serum zinc ion level of
the soybean oil fed group also decreased (173.4+2.11ug/dl) non significantly (p>0.05) compared to the
control group (179.9+4.56ug/dl).

Discussion

Because dietary fats and lipids represent a significant fraction of daily energy intake the aim of the
present study was to investigate the effects of supplementation of diets with soybean oil, olive oil and
margarine on serum availability of some serum minerals and electrolyte.

Calcium is a very important mineral in human metabolism. In addition to its widely known role in bone
structure; calcium is used to help control muscle and nerve function, as well as, to manage acid/base
balance in the blood stream. About 99% of the total body calcium stores are found in bones and teeth
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(Zhu and Prince, 2012). Other nutrients provide important support to help absorb and use calcium in the
bones. Those nutrients include Vitamin D, potassium and magnesium (Christakos et al., 2011). We
observed from our results (Figure 1) that the administration of margarine significantly reduced the serum
calcium levels with olive oil also reducing it although non-significantly. Our result is in line with previous
report that margarine and olive oil diets significantly decreased serum concentration of calcium in mice
(Rezq et al., 2010). The positive effects of olive oil on serum calcium may be attributed to its higher
contents of monounsaturated fatty acids, which had a positive association with bone mineral density
(Trichopoulou et al., 2002). Olive oil and its main phenolic micronutrient (oleuropein) prevent
inflammation-induced bone loss in the ovariectomised rat (Puel et al., 2004). Our results is in contrast to
another finding which reported increased serum levels of vitamin D and calcium ion in young men after
replacement of butter with soft margarine in usual diet (Kozlowska-Wojciechowska et al., 2002). This
findings show that the type of fat in the diet play an important role in bone health. The beneficial effects
of margarine on bone mineral content, histology and mechanical properties may be attributed to their
decreased PGE2 production and induced bone resorption (Liu et al., 2003). We also reported a significant
increase on the serum calcium concentration induced by the administration of soybean oil. Rezq et al.,
(2010) reported increased serum calcium concentration in mice administered soybean oil. The result from
our study is consistent with the report of Zhog et al., (2000) which stated that soy bean oil in the diet have
a role in the prevention of osteoporosis as it reduced bone loss and increase bone density. Hala and
Mogbolal (2013) reported that feeding of ovariectomized rats with diet containing 5% soy bean oil
significantly restored the decreased serum calcium and phosphorus levels induced by ovariectomy to
normal levels. The findings suggest that supplementation with soybean oil was more effective in
inhibiting bone resorption and increasing bone formation (Hala and Mogbolal, 2013). These findings are
consistent to those of (Shuid et al.,; Boulbaroud et al.,; Byun and Lee, 2010) which reported that
vegetable oils contain omega-3 and omega-6 polyunsaturated fatty acids which increased serum calcium
and phosphorus concentrations and reduced urinary calcium and phosphorus excretion, thus enhanced
bone formation. These results may be attributed to the high content of polyunsaturated fatty acids found
in soya bean oil which are beneficial in inhibiting the activity of osteoclast and enhancing the activity of
osteoblasts in animals (Watkins et al., 1997). Studies in laboratory rats, although inconclusive, indicate
two trends. Calcium absorption and utilization are impaired when fat intake exceed 10% of the energy
intake. Saturated fatty acids or triglycerols made up of saturated fatty acids lower calcium utilization
(Lukaski, 2007). Feeding rats with olive oil, significantly improved serum iron levels. This result agreed
with previous result that legumes in general and soya bean in particular have a high iron and ferritin
content (Lobreaux and Briat, 1991). Previous studies measuring soya bean iron bioavailability appear to
be conflicting. For example, Lynch et al., (1984) reported a very small absorption of iron from soy meal,
while Sayers et al., (1973) showed a much larger percentage of iron absorption. Another study reveals
that iron in soya bean is an available source of iron (Laura et al., 2003). The study of Laura et al., (2003)
closely resembles that of Sayers et al., (1973) who used intrinsic isotope labeling, ferritin as the food iron
form, and females as the study participants. Overall, the women in the Sayers et al., (1973) study had a
lower iron status than the women in Laura et al., (2003) study. The result of the present study agrees with
that of Sayers et al., (1973) which showed that iron in soya beans is in fact a bio available source of iron
for iron-deficient humans. The result of Pabon and Lonnerdal (2001) suggests that saturated fats may
increase iron absorption and that part of this may be achieved by changes in the fatty acid composition of
intestinal mucosa. From our result there was improved serum level of iron in the rats fed olive oil. It has
also been revealed that eating healthy fats in olive oil can provide adequate iron and lower the risk of
disease. Olive oil also helps to boost iron intake as they combine iron-rich foods with foods that help
increase iron absorption. Also margarine improved serum levels of iron. Another study revealed that iron
fortification of margarine with micronized ground ferric pyrophosphate (MGFePP) or sodium iron edetate
(NaFeEDTA) improved body iron stores in women of reproductive age (Maria et al., 2010). The report of
Perez-Granados et al., (2001) showed that there was no difference on the iron-binding capacity and
haemoglobin values in rats administered unused olive oil and olive oil used in frying.
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Figure 1: Effect of dietary lipids administration on serum levels of calcium(mg/dl)
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Figure 2: Effect of dietary lipids administration on serum levels of iron(mmol/l)
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Figure 3: Effect of dietary lipids administration on serum levels of zinc (ug/dl)

With regard to the effect of soya bean oil on serum zinc levels, this study agrees with previous studies on
zinc absorption (Greger et al., 1978) which showed that soy isolate did not have any significant effects on
the bioavailability of dietary zinc. This observation was supported by Vanstratum and Rudrum (1979).
Also previous studies on zinc bioavailability in soy bean meal also revealed that zinc-antagonizing
components, primarily phytate, in soy products reduce the utilization of inorganic zinc added to soy-
containing diets (Edward and Barker, 2000). Based on this study, serum zinc levels were increased in
margarine fed rats while olive oil induced a significant decrease in serum zinc. Zinc, an essential trace
element, has been shown to have a potent stimulatory effect on bone formation (Yamaguchi et al., 1987;
1994). Zinc can stimulate protein synthesis in osteoblastic cells and bone tissue culture systems in vitro
by means of activating aminoacyl-tRNA synthetase (Yamaguchi et al., 1987; 1994). Zinc has also been
shown to inhibit osteoclastic bone resorption (Yamaguchi et al., 1998). The findings from these animal
studies indicate that consumption of a diet consisting of polyunsaturated fatty acids can depress zinc and
calcium ions status (Lukaski, 2007).

It can be concluded that the administration of soy bean oil increased the serum calcium levels which
could be beneficial in preventing osteoporosis. The incorporation of these lipids in normal diet will serve
as a good source of some vital minerals.
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