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Abstract: The effect of feeding Shea butter based diet on plasma, liver and kidney enzymes as well as the plasma lipid profile 

was studied. Twenty one weaned male rats weighing 35g to 45g were divided into three groups: control, test one and test two, 

each containing seven rats. Control group was given feed containing soya bean oil as lipid source ad libitum. In test groups one 

and two, Shea butter in 5% and 15% (w/w) respectively, replaced soya bean oil. The feeding lasted for 28 days after which the 

rats were sacrificed and the plasma as well as tissue samples from liver and kidney were collected. From the plasma, lipid profile; 

aspartate and alanine aminotransferases, alkaline phosphatase and total protein were assayed. From the tissue samples, aspartate 

and alanine aminotransferases, alkaline phosphatase and total protein were assayed. Significant decrease (P < 0.05) was observed 

in the total cholesterol (TC), high density lipoprotein (HDL), low density lipoprotein (LDL) and Triglyceride (TG) upon feeding 

with Shea butter based diet. Feeding with Shea butter did not pose any threat to hepatic and renal tissues. 
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1. Introduction 

Shea butter is an off-white or ivory-coloured fat extracted 

from the nut of African Shea tree (Vitellaria paradoxa 

formally Butryspermum paradoxum) [1]. Shea tree is a plant 

that is locally abundant in Nigeria in the derived savannah 

Zones, particularly near towns and village [2,3]. It is 

considered a sacred tree by many communities and ethnic 

groups and plays important roles in religious and cultural 

ceremonies where it is also believed to have some spiritual 

protective powers [4,5]. Different parts of the plant including 

leaves, roots, seeds, fruit and stem bark have been used in the 

treatment of enteric infections such as diarrhea, dysentery, 

helminthes and other gastrointestinal tract infections, skin 

diseases and wound infections [6]. Its nut is rich in oil and 

together with the oil palm serve as sources of edible oil for 

many households in many parts of the Sahel Africa, 

particularly Northern Nigeria [3,7]. 

Shea butter is renowned for its use as a component of 

cosmetic formulations [8] and as a substitute for Cocoa butter 

in chocolate industries [9], although the taste is noticeably 

different [10]. In addition to a stearic and oleic acids rich 

saponifiable fraction [11], Shea butter contains an 

unsaponifiable fraction composed of bioactive substances 

that are responsible for Shea butter’s medicinal properties 

[12]. There are no reports of allergic reaction owing to 

consumption of Shea butter or its produce [13,14]. Shea 

butter has been appreciated for its hypercholesterolemic 

actions [15,16]. This study however evaluates the effect of 

dietary consumption of Shea butter on hepatic and renal 

functions as well as on plasma lipid profile. 

2. Materials and Methods 

2.1. Sources of Materials 

Weaned male albino rats of four weeks old were obtained 

from the Animal house unit of the Department of 

Biochemistry, University of Ilorin, Kwara State, Nigeria. 

Grower’s marsh was a Vital Feed brand of UAC of Nigeria Plc 

containing 54% carbohydrate, 10% protein, 3% fats, 20% 

normal supplement. Soya meal and soya bean oil were 

products of JOF ideal family farms, Owo, Ondo state, Nigeria. 

Maize grains (Zea may) purchased from Ado-Ekiti local 

market, was soaked for 5 days, wet milled, sieved and was sun 

dried to produce corn starch. The vitamin-mineral mixture is a 

product of Anglican Nutrition Company, England. Sucrose 

was purchased from Ado-Ekiti local market. Traditionally, 
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extracted Shea butter was purchased from Ogbagi-Akoko, 

Ondo state, Nigeria. 

2.2. Feeding Regime 

Twenty one male rats weighing 35g to 45g were selected for 

the experiment. After seven days of acclimatization with 

grower’s mash, the rats were randomly distributed into three 

groups and fed ad libitum for twenty eight days with weight 

gained and field intake monitored. 

Table 1. Diet Composition (g/kg) 

 Control (grams) Group 1 (grams) Group 2 (grams) 

Soya mill 510 510 510 

Corn starch 290 290 190 

Vitamin-Mineral mixture 50 50 50 

Sucrose 100 100 100 

Shea butter -- 50 150 

Soya bean oil 50 -- -- 

Vitamin-mineral mix composition: vitamin A. 15,000,000, vit b6 2,350mg, vit b12 11,350mg, vit c 100mg, nicotinamide 16,700mg, calcium pantothenate 

5,350mg, potassium chloride 87,000mg, sodium sulphate 212,000mg, sodium chloride 50,000mg, magnesium sulphate 12,000mg, copper sulphate 12,000mg, 

zinc sulphate 12, 000mg, manganese sulphate 12,000mg, lysine HCl 15,000mg- methionine 1000mg, exponent Q.S 1000g. 

2.3. Preparation of Serum and Tissue Homogenate 

At the end of the feeding regime, rats were fasted overnight, 

anaesthesized and blood samples were collected by cardiac 

puncture into lithium-heparin bottles. It was centrifuged at 

3,000 rpm for 10 minutes and the serum was separated and 

kept until required for analysis.  

The rats were then sacrificed and the kidneys as well as 

liver was carefully removed, cleaned and homogenized with 

sucrose (0.25M) and centrifuged at 1500rpm for 15 minutes to 

remove cell debris. The supernatant was kept for analysis. 

2.4. Biochemical Analysis 

Total cholesterol (TC), High density lipoprotein (HDL), 

low density lipoprotein (LDL) and Triglyceride (TG) were 

estimated from the plasma. Plasma TC was estimated using 

Randox laboratory kit based on the enzymatic end point 

method. The HDL was determined by the method of Steins 

and Meyer [17]. LDL-Cholesterol was calculated with the 

Friedewald formula [18]. Total protein (TP), alanine 

aminotransferase (ALT), aspartate aminotransferase (AST) 

and alkaline phosphatase (APT) were assayed with 

colorimetric or enzymatic methods using kits. 

2.5. Statistical Analysis 

The results are expressed as mean ± S.D. Analysis of 

variance was used to test for differences in the groups. XLStat 

was used for statistical analysis of results. Differences were 

considered to be statistically significant at P < 0.05. 

3. Results and Discussion 

Table 2. Feed Intake and Growth Performance of Rats Fed with Butter 

Based Diet  

 Control 5% Shea butter 15% Shea butter 

Feed intake per 

day (grams) 
12.01±3.24b 13.92±3.12a 12.84±2.23b 

Weight gain per 

day (grams) 
1.61±0.15b 2.22±0.23a 1.76±0.20b 

� Values are mean ± standard deviation. 

� Mean (s) with the same super script in each row are not significantly 

different at 5% level of significance (P<0.05). 

As shown in table 2, rats fed on Shea butter based diet 

presented a higher feed intake and consequently a better 

growth performance compared to the control rats fed on soy 

bean oil.  This might be due to preference of Shea butter’s 

flavor relative to soy bean oil’s. Elizalde and Sclafani [19] and 

Ackroff et al [20] also experienced preference of feed due to 

flavor with rats. 

Table 3. Plasma Lipid Profile of Rats Fed with Butter Based Diet 

 Control 5% Shea butter  15% Shea butter 

HDL(mmol/L) 0.90±0.03a 0.70±0.10b 0.55±0.07c 

TG (mmol/L) 1.20±0.00a 0.70±0.20 b 0.55±0.07b 

LDL (mmol/L) 0.80±0.09a  0.57±0.12 b 0.48±0.07c 

TC(mmol/L) 2.50±0.14a 1.45±0.21b 1.20±0.30b 

TC/HDL ratio 2.78±0.11a 2.07±0.09b 2.18±0.08b 

LDL/HDL ratio 0.89±0.02a 0.81±0.05a 0.87±0.03a 

� Values are mean ± standard deviation. 

� Mean (s) with the same super script in each row are not significantly 

different at 5% level of significance (P<0.05). 

� HDL - high density Lipoprotein, TG - triglyceride, LDL - low Density 

Lipoprotein and TC -  total Cholesterol. 

The result presented in Table 3 showed a significant 

decrease in HDL, TG, LDL and total cholesterol when rats fed 

with Shea butter were compared with the control. This concurs 

with the work of Akinwale and co-workers [16]. A 1% drop in 

serum cholesterol reduces the risk for Coronary Heart Disease 

(CHD) by 2% [21]. Kinosian et al. [22], Panagiotakos et al. 

[23] and Natarajan et al. [24] have reported that changes in 

ratios of TC/HDL and LDL/HDL are better predictors of CHD 

risk reduction than changes in levels. As depicted in Table 3, 

feeding with Shea butter did alter these ratios in a 

cardio-protective (decreasing) direction. The hypolipidemic 

effect of Shea butter has been attributed to the presence of 

saponins in it [16]. Shea butter has been reported to contain 

saponin [11,25]. A number of sources have shown that 

saponins from different sources lower serum cholesterol levels 

in variety of animals including human subjects [26]. Saponins 

have been reported to form mixed micelles with cholesterol 
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and bile acids in the intestine thereby inhibiting its absorption, 

increasing its excretion, and indirectly decreasing the 

cholesterol level in the blood when saponin-rich foods such as 

soyabean, lucerne and chickpea are consumed [27-29]. 

Matsuura [30] also reported that saponin reduced more 

harmful LDL-cholesterol selectively in the serum of rats, 

gerbils and human. Other suggested mechanisms of 

antihypercholesterolemic action of saponins include delaying 

the intestinal absorption of dietary fat by inhibiting pancreatic 

lipase activity [31]. The antihypercholesterolemic effect might 

also be in part due to Linoleic acid which has been reported to 

be present in Shea butter [32]. Linoleic acid has been reported 

to possess a pronounced hypocholesterolemic effect [33, 34]. 

It is therefore possible that the cumulative effect of long term 

consumption of Shea butter could prove cardio-protective and 

help lower coronary heart disease. 

Table 4. Plasma, Hepatic and Renal Enzyme Activities of Rats Fed with Butter Based Diet 

  Control 5% Shea butter 15% Shea butter 

Plasma ALT(U/L) 4.00±0.00b 8.00±0.00a 9.00±0.00a 

 AST (U/L) 44.00±4.24a 33.50±3.54 b 33.00±5.90b 

 ALP (U/L) 427.88±16.89a 153.10±5.00 b 235.50±3.54b 

 TP(g/100ml) 77.35±5.44a 62.50±4.80b 65.10±2.40b 

Liver ALT(U/L) 116±5.66b 138.5±3.53a 118.0±2.82b 

 AST (U/L) 106.0±5.66a 82.5±7.78b 74.5±3.54b 

 ALP (U/L) 74.3±5.80a 39.5±3.30b 46.02±1.01b 

 TP(g/100ml) 32.9±2.70a 32.9±0.00a 13.55±2.70b 

Kidney ALT(U/L) 4.00±0.00b 6.70±.20a 4.00±0.00b 

 AST (U/L) 100.50±2.12a 96.00±0.00 a 33.00±5.90b 

 ALP (U/L) 2416.82±194.71a 1471.69±13.77 c 1825.00±185.80b 

 TP(g/100ml) 18.67±1.10a   15.50±0.30b 10.65±1.34c 

 
� Values are mean ± standard deviation. 

� Mean (s) with the same super script in each row are not significant 

different at 5% level of significance (P<0.05). 

� ALT stands for Alanine Aminotransferase, AST for Aspariate 

Aminotransferase. ALP for Alkaline phosphatase and TP for Total 

Protein. 

Table 4 shows the marker enzymes activities and total 

protein concentration in both liver and kidney as well as in the 

plasma. Marker enzymes are important biochemical tools for 

diagnosing damage to internal organs [35-37]. Under state of 

stress, damage to liver, kidney and other organs leads to the 

rupture of plasma membrane hence the release of enzyme 

from the cells. These enzymes may be liberated into the blood 

[38]. Determination of the activities of aminotransferase 

enzymes thus provides valuable confirmatory or suggestive 

evidence of damage to internal organs [36]. The elevation in 

the activity of either alanine or aspartate aminotransferase in 

the plasma complemented by decreased activity in the liver is 

often useful as an index of liver cell damage [39]. The 

significant reduction in liver activity of AST, as shown in 

Table 4, is therefore not suggestive of damage to the liver 

since it is not complemented by an increase in the plasma 

activity of the enzyme. Moreover, ALT is a more specific 

index of hepatic cell damage than AST because of its selective 

concentration in the liver tissue [40]. ALT, as evident in Table 

4, presented a higher liver and plasma activities in animals fed 

with Shea butter relative to the control. Hence no damage to 

the liver can be alleged. 

Alkaline phosphatase is a marker enzyme for the plasma 

membrane and endoplasmic reticulum of the renal tissue 

[35,41]. Damage to the kidney will therefore lead to a 

decreased renal ALP activity and consequently increase the 

plasma ALP activity. The observed decrease in renal ALP 

activity, shown in Table 4, is not confirmatory of damage to 

the kidney since it is not accompanied by a corresponding 

increase in plasma activity of the enzyme. However, the 

reduction in the kidney and plasma activities of ALP may be 

suggestive of reversible side effects of the substances which 

may inhibit some cardiovascular disease, platelet aggregation 

and phagocytosis [42].  

The significant reduction in the total protein of rats fed with 

Shea butter as presented in Table 4 can be attributed to the 

presence of saponins in the oil. Saponins reduce protein 

digestibility by the formation of sparingly digestible 

saponin-protein complexes in the intestine [43,44].  

4. Conclusion 

In conclusion, discoveries arising from this study affirm 

that Shea butter as a dietary source of lipid pose no threat to 

hepatic and renal functions and agree with previous study on 

the hypolipidemic and antihypercholesterolemic abilities of 

Shea butter, therefore jointly postulating the possibility that 

the cumulative effect of long term consumption of Shea butter 

could prove cardio-protective and help lower coronary heart 

disease. 
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