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Abstract  The toxicological effect of laboratory prepared fruit wines (Pawpaw wine and Pineapple wine) at different 
alcoholic content on enzyme activities of albino rat (Wistar strain) was investigated. Sixty rats were divided into four groups: 
group I (negative control) received no wine, group II subdivided into three subgroup A, B and C received 6.25ml/mg body 
weight of 5, 7.5 and 10% alcohol content of Red wine (positive control) respectively , group III subdivided into three sub-
group A, B and C received 6.25ml/mg body weight of 5, 7.5 and 10% alcohol content of Pawpaw wine respectively, while, 
group IV subdivided into three subgroup A, B and C received 6.25ml/mg body weight of 5, 7.5 and 10% alcohol content of 
Pineapple wine respectively for eighteen days. Enzyme activities indicated that both red wine and the fruit wines (Pawpaw 
wine and Pineapple wine) at 7.5 and 10% alcohol induced marked liver failure characterized by a significant increase (p< 
0.05) in serum aspartate trnsaminase (AST, EC 2.6.1.1), alanine transaminase (ALT, EC 2.6.1.2), Lactate dehydrogenase 
(LDH ,EC 1.1.1.27) and Gamma glutamyl transpeptidase (GGT , EC 2.3.22) activities . In conclusion, 5% alcohol content of 
the Pawpaw wine and Pineapple wine showed no apparent disruptions of the normal liver structure by enzyme activities 
assessment. 
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1. Introduction 
Wine is an alcoholic beverage, made of fermented fruit 

juice, usually from grapes. The natural chemical balance of 
grapes lets them ferment without the addition of sugars, acid, 
enzymes, or nutrients[1]. Apples, berries and blackcurrants 
are sometime also fermented for wine production. Non-grape 
wines are called fruit wine or country wine[2]. Examples are: 
“apple wine” or “elderberry wine”. Wines are categorized 
using a number of different methods. Sometimes they are 
grouped into different categories by grape variety, region of 
origin, by colour, by name of the wine maker or viticul-
turalist, or by production technique. Three basic groups of 
wines are most easily distinguishable for the consumer: table 
wines, sparkling wines and fortified wines[3]. 

Studies have shown that alcohol may benefit many bodily 
organs, including the heart and the brain. However, the 
benefits are available only when wine is taken in moderation 
as over consumption of alcohol including wine can cause 
some diseases including cirrhosis of the liver and alcohol-
ism[4]. Pineapple (Ananas comonsus(L.) Merr, Syn)is a fruit 
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bearing plant of the family Bromeliaceae native to tropical 
and sub-tropical. It has 30 to 40 stiff succulent leaves closely 
spaced in a rosette on a thick, fleshy stem. With commercial 
varieties, a determinate inflorescence forms about 15 to 20 
months after planting in a flower stock 100 to 150 mm (4 to 6 
inches) in length. The original separate lavender flowers 
together with their bracts, each attached to a central axis core, 
become fleshy and fuse to form the pineapple fruit which 
ripens in five to six months, after flowering begins[5]. 

The fruit contains vitamin C, iron and other minerals. It 
acts as an effective laxative. Juice of the ripe fruit cures 
gastric irritability in fever and is very helpful in jaundice. It 
contains a proteolytic enzyme bromelain, which digests food 
by breaking down protein. Pineapple is a good source of 
manganese, as well as containing significant amounts of 
Vitamin C and Vitamin B1. Pineapples are rich in manga-
nese, a trace mineral that is needed for body to build bone 
and connective tissues[6]. 

Pawpaw (Carica papaya) belongs to the family Carica-
ceae, a native of tropical America, but now spread all over 
the tropical regions of the world. It is know by different 
names in different countries, such as Mamao (Brazil), 
Cechoso (Venezuela), Frutabomba (Cuba), papaya in Ma-
laysia and Thailand[7, 8 ]. Pawpaw is grown mostly for fresh 
consumption or for production of latex. Pawpaw fruit is a 
good source of carbohydrate, vitamins (Vc and Va) and 
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minerals (copper and magnesium)[9]. The skin is smooth 
and thin, shady from deep orange or yellow when ripe to 
green. The flesh varies from 2.5 to5.0 cm in thickness, it is a 
very wholesome fruit and relished for the attractive colour, 
flavour, succulence and characteristic aroma[10]. Fresh 
pawpaw fruits are very perishable, thereby making their 
export problematic. Large quantities of these fruits are pro-
duced yearly in Nigeria in amount that are in excess of their 
consumption and are disposed off  due to non- availability 
of or poor storage facilities. The nutrients that are so lost can 
be harnessed and made available all year round, if the fruits 
are put to other use such as wine production. 

This study is an investigation of the toxicological effect of 
laboratory produced wines from Pawpaw and Pineapple 
compared with red wine. 

2. Materials and Methods 
2.1. Wine Samples 

Pawpaw and Pineapple wine were produced in the labo-
ratory of the Department of Microbiology University of 
Ilorin, Ilorin, Nigeria using Saccharomyces cerevisae pur-
chased from E. C Kraus USA as a fermenting organism[3]. 
Red wine (Carlo Rossi) imported from USA was used as a 
control for this work. 

The experiments were performed during 2009 to 2010 in 
the Microbiology laboratories of University of Ilorin and 
Ajayi Crowther University, Oyo Nigeria. 

Ten Kilogram (10 kg) of ripe, fresh and healthy peeled 
pawpaw and pineapple fruits was , blended with sterilized 
blender to give the fruit pulp and mixed with warm water 
(450c) in the ratio (1:2) to give the ‘must’ needed for wine 
production. The must was sterilized with sodium metabi-
sulphate solution to remove microbial contaminants. Stan-
dardized campdentablet, 30% sucrose and yeast nutrient 
were added to the must and allowed to stay for 24 hours, 
after which yeast was added[11]. 

2.2. Fermentation Process 

Standardized amount of yeast was added to must in a 
fermenting jar by sprinkling it over the surface of the juice. 
The inoculated must was covered with muslin cloth and 
incubated at room temperature (29±20C). The fermenting 
must was aerated daily by stirring twice to encourage yeast 
multiplication[11]. Aerobic fermentation was terminated 
after 6 days and the must was sieved to remove the shaft 
and debris of the crushed fruits. 

The filtrate obtained after sieving the must was trans-
ferred into anaerobic fermentation jar and incubated at room 
temperature. An air trap was fixed to the fermenting jar to 
indicate the end of fermentation. Campdentablet was added 
to the filtrate to supply sulfur dioxide gas. Fermentation was 
terminated after six weeks. The produced wine was then 
stored at room temperature to allow the yeast to flocculate. 
The wine was racked monthly for three months to clear the 

wine and then aged. After aging for 6 months, the wine was 
filtered using pressurized filtering kit, decanted into sterile 
bottles and corked. 

2.3. Animals and Treatments 

Animals weighing an average of 160g were bred and 
housed in the Animal House of the Department of Chemical 
science, Ajayi Crowther University, Oyo, Nigeria. They 
were kept in wire meshed cages and fed with commercial 
rat chow (Bendel feeds Nigeria ltd) and supply water ad 
libitum. 

Sixty (60) albino rats (wistar strain) were divided into 
four groups: 

group I consist of only 6 rats served as the negative con-
trol to which only distilled water (no wine) was adminis-
tered orally. 

group II consist of 18 rats divided into 3 subgroups A, 
B,C received 6.25 ml/kg body weight of 5%, 7.5% and 10% 
alcohol content of the Red wine (positive control) respec-
tively for eighteen days. 

group III consist of 18 rats divided into 3 sub groups A, 
B,C received 6.25 ml/kg body weight of 5%, 7.5% and 10% 
alcohol content of the Pawpaw  wine respectively for 
eighteen days. 

group IV consist of 18 rats divided into 3 sub groups A, 
B,C received 6.25 ml/kg body weight of 5%, 7.5% and 10% 
alcohol content of the Pineapple wine respectively for 
eighteen days. 

2.4. Determination of Liver and Serum AST and ALT 
Activities 

Liver and Serum AST and ALT activities were determined 
using Randox diagnostic kits. Determination of AST and 
ALT activities were based on the principle described by[12]. 

2.5. Determination of Liver and Serum LDH Activities 

Liver and Serum LDH activities were determined using 
Randox diagnostic kits following the principle described by  
[12]. 

2.6. Determination of Liver and Serum GGT Activities 

Liver and Serum GGT activities were determined using 
Randox diagnostic kits following the principle described 
by[13]. 

2.7. Statistical Analysis 

The data were analyzed using one way ANOVA followed 
by Duncan multivariable post-hoc test for comparison be-
tween control and treated rats in all groups. P values less than 
0.05 were considered statistically significant. 

3. Results 
Figure 1A showed the effect of different wines of varying 

alcoholic contents on liver AST activities, while figure 1B 
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shows the effect of repeated, oral administration of wines of 
different alcoholic contents on serum AST. While the effect 
of different wines of varying alcoholic contents on liver ALT 
activities was presented in Figure 2A .Figure 2B Shows the 
effect of repeated, oral administration of wines of different 
alcoholic contents on serum ALT. Figure 3A and 3B showed 
the effect of different wines of varying alcoholic contents on 
liver and serum LDH activities respectively. Effect of re-
peated oral administration of wines of different alcoholic 
contents on liver and serum GGT activities respectively was 
presented in figure 4A and 4B. All the results showed that 
there were a significant increased (p<0.05) in the level of all 
the four enzymes activities in those rats treated with wines of 
7.5 and 10% alcoholic content when compared with the 
control. However, at 5% alcoholic content the wine show no 
significant effect on the enzymes activities when compared 
with the control. 

 

Key: W = Water; RW = Red Wine; PW = Pawpaw Wine; PI = Pineapple Wine 
The values are the Means ± SD (range) for six rats in each group. 
* Significantly different from the control, p<0.05 (Duncan’s multiple comparison 
test). 
Figure 1A.  Effect of Different wines of varying alcoholic contents on 
liver AST activities 

 

Key: W = Water; RW = Red Wine; PW = Pawpaw Wine; PI = Pineapple Wine 
The values are the Means ± SD (range) for six rats in each group. 
* Significantly different from the control, p<0.05 (Duncan’s multiple comparison 
test) 
Figure 1B.  Effect of Different wines of varying alcoholic contents on 
serum AST activities 

 

Key: W = Water;  RW = Red Wine; PW = Pawpaw Wine; PI = Pineapple Wine 
The values are the Means ± SD (range) for six rats in each group. 
* Significantly different from the control, p<0.05 (Duncan’s multiple comparison 
test) 
Figure 2A.  Effect of Different wines of varying alcoholic contents on 
liver ALT activities 

 

Key: W = Water; RW = Red Wine; PW = Pawpaw Wine; PI = Pineapple Wine 
The values are the Means ± SD (range) for six rats in each group. 
* Significantly different from the control, p<0.05 (Duncan’s multiple comparison 
test). 
Figure 2B.  Effect of Different wines of varying alcoholic contents on 
serum ALT activities 

 

Key: W = Water;  RW = Red Wine; PW = Pawpaw Wine; PI = Pineapple Wine 
The values are the Means ± SD (range) for six rats in each group. 
* Significantly different from the control, p<0.05 (Duncan’s multiple comparison 
test). 
Figure 3A.  Effect of Different wines of varying alcoholic contents on 
liver LDH activities 
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Key: W = Water;  RW = Red Wine; PW = Pawpaw Wine; PI = Pineapple Wine 
The values are the Means ± SD (range) for six rats in each group. 
* Significantly different from the control, p<0.05 (Duncan’s multiple comparison 
test). 
Figure 3B.  Effect of Different wines of varying alcoholic contents on 
serum LDH activities 

 

Key: W = Water;  RW = Red Wine; PW = Pawpaw Wine; PI = Pineapple Wine 
The values are the Means ± SD (range) for six rats in each group. 
* Significantly different from the control, p<0.05 (Duncan’s multiple comparison 
test). 
Figure 4A.  Effect of Different wines of varying alcoholic contents on 
liver GGT activities 

 

Key: W = Water; RW = Red Wine; PW = Pawpaw Wine; PI = Pineapple Wine 
The values are the Means ± SD (range) for six rats in each group. 
* Significantly different from the control, p<0.05 (Duncan’s multiple comparison 
test). 
* Significantly different from the control, p<0.05 (Duncan’s multiple comparison 
test). 
Figure 4B.  Effect of Different wines of varying alcoholic contents on 
serum GGT activities 

4. Discussion 

Alcohol is one of the factors most frequently associated 
with increased liver enzyme and the association between 
alcohol intake and alcohol-induced liver disease is well 
known. The Italian Dionysos study showed that alcohol was 
suspected to be the cause in 23% of all cases of liver disease, 
with a dose-dependent increase in the risk of developing 
liver disease[14, 15]. 

The measurement of the activities of various enzymes in 
the tissues and body fluids play a significant role in disease 
investigation and diagnosis and detection of tissue cellular 
damage[16]. Tissues enzyme assay reveals tissue damages 
even before structural damages are detected by conventional 
histological techniques[17]. The marker enzymes assayed 
are specifically located in some cell; however, they can leak 
into the serum or other parts as a result of injury to the cell 
where they are located[18, 19]. 

The values of AST and ALT activities in the liver and 
serum respectively (Figures 1, 2, 5 and 6) showed that ad-
ministration of the red wine and fruit wines had effect on the 
liver when compared to the control. Low levels of AST is 
normally found in the blood, however, when the liver or 
heart is damaged additional AST is released into the blood-
stream. It rises within 6 to 10 hours and remains high for 4 
days[18]. ALT is produced within the cells of the liver and is 
the most sensitive marker for liver cell damage[19-21]. Any 
form of hepatic cell damage can result in an elevation in the 
ALT; as the cells are damaged, the ALT leaks into the 
bloodstream leading to a rise in the serum levels. Therefore, 
the high AST and ALT levels in the serum of rats to which 
the wines (red wine and fruits wine produced) were admin-
istered are indications of leakage into the bloodstream due to 
liver damage[22]. Although ALT is present in several organs 
and in muscle, the highest levels are in the liver, which 
makes this enzyme a more specific indicator of liver injury. 
Both AST and ALT are released into the blood in greater 
amounts when hepatocytes are damaged. 

GGT is a membrane enzyme and the most sensitive 
marker of hepatobiliary disease. However, its routine clinical 
use is not recommended, as it cannot by itself indicate a 
specific cause of liver disease, although measuring the GGT 
level can help determine a hepatic origin for an isolated 
elevation of alkaline phosphatase[23]. 

Lactate dehydrogenase (LDH) is an enzyme found in the 
cells of many body tissues, including the heart and liver[20]. 
Owing to its widespread distribution in the tissues, elevation 
of the total LDH in the serum is generally of little value in 
diagnosis. High values commonly occur after myocardiac 
infarction, in megaloblastic anemia, progressive muscular 
dystrophies and in neoplastic diseases especially widely 
disseminated forms[4]. 

The result of the enzyme activities clearly demonstrated 
that the effect of the wines was dose dependent. 

5. Conclusions 
This study has shown that the locally available fruits can 
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be used to produce wines that are comparable to imported. In 
view of the toxicological effect of alcohol, it is recom-
mended that if wine must be consumed, it should be at a 
maximum of alcohol content of 5% to minimize liver dam-
age. 
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