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Abstract: This present research is aimed at evaluating the impact of a multi-fruit wine obtained from a blend of 

five fruits on serum urea, albumin and total tissue protein in albino Wistar rats. Seventy (70) albino Wistar rats 

were randomly divided into seven (7) study groups of ten rats per group (n=10). The animals were placed on 

either low (corresponding to four standard drinks) or high (six standard drinks) doses of multi-fruit wine with 

additives (MFWA) or plain wine (MFWP), low doses of red wine or cashew wine. All animals had free access to 

normal rat feed and drinking water. The feeding regimens lasted for 2 weeks. The result showed no significant 

difference (p≥0.05) in serum urea, protein homogenate and supernatant tissue protein among groups 
administered the multi-fruit wine. High dose of multi-fruit wine plain (H-MFWP) and low dose of red wine (STD 

1) increased serum albumin concentrations significantly (p<0.05) compared with the control. Results of the 

investigation showed no adverse alteration in the biochemical parameters of the experimental animals following 

administration of the multi-fruit wine, suggesting that the multi-fruit wine can be used alongside other 

therapeutic purposes associated with the maintenance of the kidney and liver function.  
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I. Introduction 
 It has been estimated that the medicinal use of wine dates back to 2200 B.C, making it the oldest 

known medicine [1]. Historically, wine has been used as an antiseptic, a painkiller, and to treat dermatological 
conditions and digestive disorders [1, 2]. 

 The mechanisms responsible for the healthful effects of wine are extremely complex. Both the alcohol 

and the polyphenol components have been extensively studied and there is controversy over which component is 

more important [3, 4]. It has been well documented that a moderate intake of alcoholic beverages produces posi-

tive effects on antioxidants, lipids, and platelets [5]. Other studies provide evidence that wine demonstrates 

beneficial properties that are independent of the presence of alcohol, which has been attributed to the polyphenol 

content of wine [6, 7].  

 Although, the positive health effects of wine are many, the evidence is clear that these benefits are the 

highest for those who drink red wine in moderation (two drinks per day for men and one drink per day for 

women) over extended periods of time. Three or more drinks per day may increase the risk of 

neurodegeneration, depressive disorders, and obesity, weakening of bones, hypertriglyceridemia, heart disease, 
hypertension, stroke, breast cancer, suicide, and injuries [8]. Wine consumption in any amount is 

contraindicated for pregnant women, children, patients with liver disease, and in combination with certain 

medications [2].  

 Red wine has been shown to decrease bioavailability of cyclosporine,  nifedipine (an antihypertensive 

drug) and lovastatin, an antilipemic drug [9, 10] but increase the bioavailability of niacin another anti-lipemic 

[10] or increase the concentration of a calcium channel blocker felodipine [11]. 

   In one study, drinking two glasses of red or white wine in the evening did not significantly increase the 

risk of suppression of coagulation function the next day [12]. Wine has been associated with various impacts on 

some biochemical compounds. Multi-fruit wine by extension is wine made from fruits other than grape and 

classified as fruit wines [13]. The interactions exhibited by wines made from sources other than grape are of 

imminent interest especially in the part of the world where grape is not grown. Therefore knowing the effect of 

multi-fruit wine on some biochemical parameters using standard wines (red wine and cashew wine) as guides in 
this research on albino rats is of particular interest.  
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II. Materials and Methods 
2.1 Preparation of Multi-Fruit Wine 

The Multi-fruit wine was prepared from a blend of five fruit extract namely, Lycopersicon esculentum 

(tomato), Citrus sinensis (orange), Citrus lemon (lemon), Chrysophyllum africanum (African star apple) and 
Prunus amygdalus var dulcis (almond). The samples so collected were processed for the production of the 

multi-fruit wine as described by Asuk et al. [14]. The fermentation media was obtained and ‘must’ prepared. 

Briefly, 20 balls of tomato weighing 1kg were thoroughly washed with clean water and ground with a blender, 

70g of the almond nut was weighed and also ground with a blender, while 20 balls of orange weighing 3kg, 10 

balls of lemon weighing 800g and 20 balls of African star apple weighing 2kg were all squeezed out manually to 

obtain their respective juice and then covered in pre-sterilized containers. The respective fruit blends of tomato, 

orange, almond, African star apple and lemon were all mixed together in a 20 litre fermentation jar which was 

filled to the mark with distilled water. Seven (7g) of instant baker’s yeast, 3.06g of sodium metabisulphite, 

3.45g of ammonium sulphate were all added and finally, 3.90kg of granulated sugar was also added to induce 

fermentation by the baker’s yeast. The specific gravity of the resultant mixture in the fermentation jar containing 

the above mixture of the must was taken at 1.085 at the start of the experiment. On the sixth day of the 

experiment, the primary fermentation stopped when the specific gravity dropped to 1.000 and remained 
unchanged. The young fruit-wine was racked (decanted) every week after the primary fermentation stopped, to 

separate sediments of the wine in order to achieve clarity. The multi-fruit wine was bottled and allowed to age 

for about six (6) months. It was later stored in the refrigerator at 10-15oC until when required for use. This 

method is a subject of an earlier report described by Asuk et al. [14]. 

To four (4) liters of the multi-fruit wine were added 0.4% citric acid, 6% caramel, 0.003% potassium 

metabisulphite and 3% sugar. The wine was then filtered (using a Whatman No. 1 filter paper) and bottled to 

obtain a standard wine referred to as ‘wine with additives’. Another set of wine not treated with additives was 

left as plain wine. The standard wines vis-à-vis cashew wine and red wine were obtained from CRIN Ibadan and 

Rabana Supermarket, Calabar respectively. The multi-fruit wine was then characterized or standardized, the 

alcohol content was determined as 12% with a corresponding value for the red and cashew wines (which were 

indicated on their bottles). The phytochemical screening was also done for all the wine samples (including red 
and cashew wines) as indicated in Asuk et al. [14]. 

 

2.2 Experimental Animals  

 A total of seventy (70) albino Wistar rats used for this study were obtained from the animal house of 

the Faculty of Agriculture, University of Calabar, Calabar, Cross River State, Nigeria. The study was approved 

by the Animal House Committee of the University. All conditions of animal use were also as approved by 

United States National Institute of Health (NIH) guide for Care and Use of Laboratory Animals and in 

accordance with the recommendation of IASP [15] The animals were reared with a commercial stock diet – 

guinea feeds rat chow (Guinea Feeds Nigeria Ltd, Benin) until they weighed 100 – 250g when they were used 

for the experiment. They were housed in wooden box cages (size 1m x 0.5m x 0.2m). The beddings were 

changed regularly. The animals were kept in the Department of Biochemistry animal house under adequate 

ventilation with a temperature and relative humidity of 26 ± 2oC and 46% respectively to acclimatize for 7 days. 
Feed and water were provided ad libitum.  

 

2.3 Experimental Design   

 This involved animal experimentation and treatment with mixed fruit wine obtained from a blend of 

tomato, orange, African star apple, lemon and almond to determine some physiochemical changes. 

Seventy (70) albino Wistar rats were randomly assigned on the basis of body weight and sex into 7 study groups 

of 10 rats per group and treated according to the doses schedule below: 

Group I - C: Control group given normal diet + water only 

 

Group II - L- MFWA: Low dose of wine produced with additives administered at 5.71ml /kg body weight of 

experimental rat  
 

Group III - H – MFWA: High dose of wine produced with additives administered at 8.57ml/ kg body weight of 

experimental rat 

 

Group IV - L – MFWP: Low dose of wine produced without additives  administered at 5.71ml/kg body weight 

of experimental rat. 

 

Group V – H – MFWP: High dose of wine produced without additives  administered at 8.57ml/kg body weight 

of experimental rat 
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Group VI – STD 1: Low dose of standard red wine administered at 5.71/kg body weight of experimental rat 

 

Group VII – STD 2: Low dose of standard cashew wine administered at 5.71ml/kg body weight of experimental 

rat 

 

The dose levels used for the animal wine administration was based on the AGDHA on ‘Standard drinks guide’ 
for levels considered to be low-risk for a 70kg man [16]. The experimental regimes lasted for 2 weeks. 

 The body weights were monitored every two days throughout the duration of the experiment, all the 

experimental animals was finally denied access to feed for 18 hours prior to sacrifice. 

 

2.4 Collection of Blood and Liver Samples  

 Blood samples were collected via cardiac puncture under chloroform (5%) inhalation. Blood samples 

were placed in sterile EDTA sample bottles and briskly agitated to present clotting. The samples were used for 

the estimation of urea, albumin. Liver samples were also collected, weighed, homogenized and used for the 

estimation of tissue protein. 

 

2.5 Estimation of Urea, Albumin And Total Tissue Protein 
Serum urea was determined by the use of Randox Laboratory reagent kit method. In principle, urea in 

serum is hydrolysed to ammonia in the presence of urease.  

The ammonia is then measured photometrically by Berthelot’s reaction  

Urea  +  H2O  Urease  2NH3  +  CO2  

The albumin and tissue protein concentration was estimated by biuret method using Dialab reagent kit method 

[17]. 

Cupric ions, in an alkaline medium, interact with protein peptide bonds resulting in the formation of a colour 

complex known as biuret. Biuret absorb light maximally at 540 nm and the absorbance measured 

spectrophotometrically is used in the quantification of protein.  

 

2.6 Statistical Analysis   
 Data obtained were subjected to statistical analysis using standard computerized Statistical Package for 
Social Science (SPSS) version 11. ANOVA, post hoc (least standard deviation multiple comparison) test were 

carried out and values expressed as mean ±SEM.  Statistical significance was accepted at p<0.05. 

 

III. Results 
 The values of serum urea, albumin and tissue proteins of albino Wistar rats are shown in figures 1 to 2. 

The values of serum urea showed no significant (p≥0.05) difference among the groups, Fig 1. 

  The values of serum albumin showed significant (p<0.05) increase in H-MFWP and STD1 when compared 

with the normal control, serum albumin in H-MFWA was significantly (p<0.05) lower compared with the 

standard control group STD1, whereas H-MFWP had significantly (P<0.05) higher serum albumin levels when 
compared to STD2, Fig 2.  

The tissue proteins were done for both the whole homogenate and the supernatant. The values of the 

whole homogenates and supernatant of tissue proteins of all the test groups  were not significant (P≥0.05) 

compared with the normal control, but the whole homogenates of H-MFWP and the supernatants of L-MFWA, 

L-MFWP and H-MFWP  showed significant (P<0.05) increase when compared with STD2, Fig 2. 
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FIG. Urea concentration of different experimental groups of rats. 

Values are mean + SEM, n = 10. 
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Fig 1: Urea concentrations of different experimental groups of rats 

 

FIG. Albumin, whole protein homogenate and supernatant tissue protein levels of different 

experimental groups of rats.  Values are mean + SEM, n = 10. *p<0.05
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Values are mean ± SEM, n = 10. *p<0.05  

Fig 2: Albumin, whole protein homogenate (TPW) and supernatant tissue protein (TPS) of different 

experimental groups of rats 

 

IV. Discussion 
 The biochemical indices monitored vis-à-vis serum urea, albumin and tissue protein are helpful 

biomarkers in the investigation, diagnosis or prognosis of diseased conditions, hence the need to determine the 

effect of the multi-fruit wine on albino rats’ population. 

 Urea is a non-protein nitrogenous compound formed as an end product of protein metabolism and must 
be removed from the body to ensure continued normal protein metabolism in the cells. During renal failure, the 

concentration of serum urea in humans can rise to as high as 10 times the normal within 1 to 2 weeks [18] 

 The urea values of the albino rats’ population showed no significant difference when compared with 

the control. This is an indication that there was no renal dysfunction.     

Albumin is a soluble plasma protein which is formed in the liver with the aim of providing colloid osmotic 

pressure in the plasma and prevents plasma loss from the capillaries [18]. Albumin is the protein with the 

highest concentration in the plasma. It transports many molecules in the blood. It prevents the fluid in the blood 

from leaking out the tissue [19]. Albumin levels are decreased in chronic liver disease such as cirrhosis or 

nephrotic syndrome. 

 The population of albino wistar rats showed no significant difference in serum albumin concentration; 

however H-MFWP and STD1 of the population showed significant increase in serum albumin compared with 
the control. The significant increase in these groups may have been as a result of dehydration or reduced intake 

of water, therefore the increased formation of albumin by the liver to prevent plasma loss, indication that the 
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multi-fruit wine may promote good functioning of the liver or possess a hepatoprotective role and may help 

calcium in the blood stream regulate the movement of water in the blood stream into body tissue [20].  

Tissue proteins are important in maintaining body mass and tissue structure of organs and could be increased 

during growth and decreased during starvation, wasting or protein catabolism. The increase or decrease in tissue 

proteins on administration of the multi-fruit wine, may have been influenced by several factors which include 

the secretion of growth hormones, particularly glucocorticoids and phytochemicals signaling [18, 21, 22]. 

The increase in glucocorticoids secretion promotes increase in liver tissue production of proteins and other 
metabolites, while the decreased secretion encourages ketogenesis and gluconeogenesis [18] probably as a result 

of organ preference formation of proteins in the muscles.    

 

V. Conclusion 
This research addressed the implications of multi-fruit wine administration when sex is ignored. It 

looked at what will generally happen in the human population with the use of rats as a model without sex 

differentiation. The biomarkers applied in this research vis-à-vis  urea, albumin and tissue protein homogenates 

showed no adverse alteration in groups of experimental animals on administration of multi-fruit wine (with or 

without additives) hence it can be suggested for therapeutic purposes associated with the maintenance of kidney 
and liver function. Further research on the histopathology will help elucidate these facts.  
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