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Recently people have started consuming kombucha tea as a healthful substitute to conventional fizzy 
drinks. The beneficial effects of kombucha tea on alloxan-induced hyperglycemia in rats is the aim of this 
research. In this study, kombucha tea was prepared using green and red tea, kambucha "mushroom 
and sugare. A total of 30 adult male Wistar Albino rats divided into 6 groups (5 rats each) were used in 
the current study. One group was fed basal diet only for 45 successive days and used as non-diabetic 
negative control group, while the other groups were used for induction of diabitic model after 
intraperitoneal injection of alloxan at a dose level of 150 mg/kg b.wt. One of the diabetic rat groups 
received only basal diet for the same period and used as positive control group, however other 4 diebtic 
groups were fed on 250 and 500 mg/kg b. wt., of kumbucha red and green tea, respectively. The 
obtained results revealed that all hyperglycemic rats then orally administered with kombucha red and 
green tea at two doses (250 and 500mg/kg b.wt.) showed significant increases in BWG, FER and HDL, 
whereas significant decreases in serum glucose, T.C, T.G, LDL, VLDL, AST, ALT, ALP, creatinine, urea 
and uric acid as compared to control positive group. The investigation concluded that kombucha red and 
green tea had hypoglycemic properties and could be used as folk remedies for hyperglycemia.  
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INTRODUCTION 

Diabetes charactised in which insulin is 
unable to exert its normal effect, therefore, several 
researches has been done and still going on for 
the cure of this disease. Many synthetic 
hypoglycaemic agents have been produced to 
overcome this problem. Before the advent of 
insulin and oral hypoglycaemic agents the major 
form of treatment involved the use of plants. More 
than 400 plants are known to have been 
recommended, and recent investigations have 
affirmed the potential value of some of these 
treatments (Marles and Farnsworth, 1995). 

Kombucha tea (KT) is a sweet refreshing drink 
that is produced from bacteria, yeast, tea and 
sugar (Kaewkod et al. 2019). 

KT is a lightly effective fermented drink of 
sweetened tea that has been consumed for 
thousands of years. It is produced by fermenting 
the tea using a symbiotic colony of bacteria and 
yeast. KT also contains antioxidants, can kill 
harmful bacteria and may help fight several 
diseases. Although also kombucha rich in 
beneficial probiotics is claimed to have several 
beneficial effects on health, these claims are not 
supported by scientific evidence (American 

http://www.isisn.org/
mailto:oashaikhomar@uqu.edu.sa


Bakr et al.                   Beneficial Effects of Kombucha Tea on Alloxan-Induced Hyperglycemia in Rats 

 

    Bioscience Research, 2021 volume 18(1): 429-438                                                             430 

 

Cancer Society, 2010). Despite reports of different 
yeast species being associated with the 
fermentation, little is known of the quantitative 
ecology of yeasts in kombucha (Teoh et al. 2004). 

Consumption of kombucha fermented tea 
revealed different health benefits as protecting 
against a vast number of metabolic and infectious 
diseases (Vīna et al. 2014). Moreover, the effect 
of KT on oxidative stress induced changes in rats 
showed that KT has potent anti-oxidant and 
immunopotentiating activities (Sai-Ram et al. 
2000). 

KT exhibits hypoglycemic effect by reducing 
the insulin requirements and improving insulin 
resistance. It can also increase the release of 
triglycerides from the liver and decrease the flux 
of free fatty acids from peripheral adipose tissue 
back to the liver. Thus resulting in total cholesterol 
concentration reduction and transaminase activity 
in serum. Furthermore, Kombucha had less 
susceptible to oxidation increasing the LDL 
resistance to oxidation (Ram et al. 2000). 
Therefore, this investigation aimed to evaluate the 
effect of oral administration of kombucha red and 
green tea on alloxan-induced hyperglycemia in 
rats. 
  
MATERIALS AND METHODS 

a. Materials: 
1. Ingredient items: The studied ingredients 

consisted of red and green tea collected from 
market in Cairo, Egypt. Meanwhile, Kombucha 
culture used as a starter of the fermentation 
process obtained from Agricultural Microbiology 
Department, Agriculture Faculty, Ain Shams 
University. 

2. Alloxan: Pure chemical fine (BDH, obtained 
from Sigma) was used for inducing diabetes in 
this study. 

3. Rats: Rats which used in the experiment 
were obtained from Laboratory of Animal Colony, 
Helwan, Egypt. 

4. Basal diet: Basal diet consisted of casein 
(12.5%), corn oil (10%), choline chloride (0.2%), 
vitamin mixture (1%) (Campbell, 1963), cellulose 
(5%), salt mixture (4%), sucrose (22%) and corn 
starch (up to 100%) according to the method 
described by Hegsted et al., (1941). 

b. Methods: 

1. Chemical Composition: 
Crude protein, oil and ash were determined 

according to methods outlined in A.O.A.C. (1995), 

while fiber was determined according to the 
method described by Pearson (1970). 
Carbohydrate content were calculated by 
difference. 

2. Preparation of Kombucha tea: 
Kombucha produced on red and green tea 

and prepared using the technique proposed by 
Abou-Taleb et al., (2017). Four grams of the 
substrate (red and green tea) soaked in 1 L of 
boiling tap water for 15 min, then filtered into a 
sterilized glass jar using filter paper Whatman No. 
1. This filtration inoculated with 10% of the 
fermentation broth resulting from the earlier 
fermentation of black or green tea produced. Time 
ferment the mixture depends on the temperature. 
This means that the tea cooks faster in the 
summer. It will usually be ready in about 6-10 
days, although I sometimes leave it longer for a 
sharp, vinegar tasting batch. 

3. Preparation of diabetic rats: 
Thirty male albino rats Sprague Dawley strain 

weighing 200±10g each, were housed in animal 
house of Faculty of Home Economics, Minufiya 
University. Diabetes was induced in normal 
healthy male albino rats via intra-peritoneal 
injection of alloxan 150 mg/kg body weight 
according to the method described by Desai and 
Bhide (1985). Twelve hours after the injection of 
alloxan, fasting blood samples were obtained by 
retro-orbital method to estimate fasting serum 
glucose. Rats having fasting serum glucose more 
than 192 mg/dl were considered diabetics (NDDG, 
1994). 

4. Experimental Design: 
The rats were divided into two main groups, 

the first main group (5 rats) fed on basal diet as a 
negative control, non diabetic, (Control -ve). The 
second main group (25 diabetic rats) were 
injected intra-peritoneal with alloxan 150 mg/kg 
body weight then divided into five groups (n=5) 
according to the following scheme: 
1-Diabetic control group (Control +ve) which fed 
on basal diet during all exepiremental period (45 
days). 
2-Diabetic rats fed on basal diet plus oral 
administration with kumbocha red tea 250 mg/kg 
b.w., for 45 consecutive days. 
3-Diabetic rats fed on basal diet plus oral 
administration with kumbucha red tea 500 mg/kg 
b.w., for 45 consecutive days. 
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4-Diabetic rats fed on basal diet plus oral 
administration with kumbucha green tea 250 
mg/kg b.w., for 45 consecutive days. 
5-Diabetic rats fed on basal diet plus oral 
administration with kumbucha green tea 500 
mg/kg b.w., for 45 consecutive days. 

During the experimental period (45 days), the 
food added for rats was recorded every day, body 
weight was recorded every week. At the end of 
the experimental period, rats were fasted 
overnight before sacrificing, then blood sample 
were collected from aorta, in dry clean centrifuge 
tube, and left for 15 minutes to clot at room 
temperature, then centrifuged for a 15 minutes at 
3000 r.p.m to separate serum. Liver, kidneys, 
heart, spleen and lung were removed, cleaned 
and weighted. 

5. Biological Evaluation: 
Biological evaluation was carried out by 

determination of body weight gain (BWG), food 
intake (FI) and feed efficiency ratio (FER) 
according to Chapman et al., (1950). Moreover, 
organs weight including liver, kidneys, heart, 
spleen and lung weight were weighed for every rat 
individually. 

6. Analytical Methods: 
Serum fasing glucose level was determined 

according to Trinder (1969), serum total 
cholesterol according to Allain (1974) and serum 
triglycerides according to Young and Pestaner 
(1975). Determination of HDLc was carried out 
according to the method of Friedewald (1972) & 
Gordon and Amer (1977). The determinations of 
LDLc and VLDLc were carried out according to 
the method of Lee and Nieman (1996) as follows: 
Very low density lipoprotein (VLDLc) = 
triglycerides/5. Colorimetric method used to 
determine AST and ALT according to Reitman 
and Frankel (1957); while determination of 
alkaline phosphates ALP activity according to 
Haussament (1977). Serum creatinine, urea and 
uric acid were determined according to (Henry, 
1974), (Pattn and Crouch, 1977) and (Schultz, 
1984), respectively. 

7. Statistical Analysis:  
The results were expressed as Mean ± 

Standard Error (SE) statistical analysis of the 
results was performed using the statistical 
package software - statistical package for social 
science (SPSS), version 24 for windows. Paired-
sample t-test was used to compare the 
parameters between control positive group and 

diabetic rats groups. A P-value less than 0.05 was 
considered statistically significant. 

 
RESULTS AND DISCUSSION 

1. Chemical composition of kombucha 
Kombucha contains multiple species of yeast 

and bacteria along with the organic acids, active 
enzymes, amino acids, and polyphenols produced 
by these microbes. The precise quantities of a 
sample can only be determined by laboratory 
analysis and vary depending on the fermentation 
method, but kombucha may contain any of the 
following: Acetic acid, Ethanol, Gluconic acid, 
Glucuronic acid, Glycerol, Lactic acid, Usnic acid 
and B-vitamins. It was also found that kombucha 
contains about 1.51 mg/mL of vitamin C. (Bauer-
Petrovska and Lidija, 2000). 

2. Biological evaluation  

2.1. Effect of kombucha tea on FI, FER and 
BWG in hyperglycemic rats: 

Data listed in table (1) show the effect of 
kombucha red and green tea on body weight gain 
(BWG), food intake (FI), and feed efficiency ratio 
(FER) in hyperglycemic rats. 

It could be concluded that body weight gain 
(BWG), food intake (FI), and feed efficiency ratio 
(FER) for (C +ve) group were 2.82±0.73g/45days, 
11.89±0.39g/day and 0.02±0.001, respectively but 
in (C -ve) group were 31.22±3.83g/45days, 
12.75±0.31g/day and 0.08±0.008, respectively. 
These results showed that there were significant 
decrease (P<0.001) in body weight gain and feed 
efficiency ratio but non-significant changes in food 
intake in control positive as compared to control 
negative groups. All rats with hyperglycemia then 
orally administered with kombucha red tea at two 
doses (250 and 500mg/kg b.wt.) and kombucha 
green tea at two doses (250 and 500mg/kg b.wt.) 
showed significant increases in BWG and FER as 
compared to control positive groups but in 
kombucha green tea at two doses (250 and 
500mg/kg b.wt.) showed non-significant changes 
in FI as compared to control positve groups. 

These results confirmed by the findings of 
Hartmann et al., (2000) who concluded that 
kombucha as a highly fermented tea beverage is 
popularly consumed as a folk remedy for 
numerous ailments for enhancing cognition, aid 
weight loss, and prolonged life. 

Moreover, Nooman et al., (2008) 
demonstrated that green tea had antioxidant and 
free radical scavenging properties according to 
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mainly attributed to its polyphenolic content. 
Furthermore, Bellassoued et al., (2015) who 
reported that kombucha tea (KT) exhibited a 
pronounced hypocholesterolemic effect, reduced 
the lipid peroxidation process, moreover, 
enhanced the antioxidant defense system in the 
experimental a therogenic rats. 

2.2. Effect of KT on organs weight in 
hyperglycemic rats: 

Effect kombucha red and green tea on organs 
weights (Liver, kidneys, heart, spleen and lung) 
for hyperglycemic rats are shown in table (2). 

It could be noticed for control negative (C +ve) 
groups that there were non-significant changes in 
liver, kidneys, heart and spleen weights but 
significant decrease (P<0.05) in lung weight when 
compared to control positive (C +ve) groups. In 
treated groups, there were significant decrease in 
kombucha red tea at two doses (250 and 
500mg/kg b.wt.) and kombucha green tea at a 
dose of 500mg/kg b.wt., but non-significant 
differences in kombucha green tea at a dose of 
250mg/kg b.wt., in liver weight as compared to 
control positive group. Regarding kidneys and 
heart weights, there were significant decrease in 
kombucha red tea at a dose of 250 mg/kg b.wt., 
and kombucha green tea at a dose of 500mg/kg 
b.wt., but non-significant differences either in 
kombucha red tea at a dose of 500 mg/kg b.wt, or 
kombucha green tea at a dose of 250mg/kg b.wt., 
when compared to (C +ve) groups. Relating 
spleen weight, there were significant decrease in 
kombucha red tea at two doses (250 and 
500mg/kg b.wt.) and kombucha green tea at a 
dose of 500mg/kg b.wt., but non-significant 
differences in kombucha green tea at a dose of 
250mg/kg b.wt. Moreover, lung weight showed 
significant decrease in kombucha red tea at a 
dose 250 mg/kg b.wt., and kombucha green tea at 
two dose of (250 and 500mg/kg b.wt.) but non-
significant differences in kombucha red tea at a 
dose of 500mg/kg b.wt. 

Similar results were obtained by Besty and 
Sanford (2016) who reported that kombucha had 
many beneficial health effects like improved 
energy levels, weight loss, detoxifier, antioxidants 
as well as antimicrobial activity against different 
types of bacteria like Escherichia coli, 
Staphylococcus aureus, Helicobacter pylori and 
Agrobacterium tumefaciens. 

3. Biochemical evaluation 

3.1. Effect of KT on serum glucose, T.C and 
T.G in hyperglycemic rats: 

The effect of kombucha red and green tea on 
serum glucose, T.C and T.G in hyperglycemic rats 
are recorded in table (3). 

It is clear from the table that serum glucose, 
total cholesterol and triglycerides in normal rats (C 
-ve group) were very high significant increase 
(P<0.001) as compared to hyperglycemic rats 
without treatment (C +ve group) which were 
103±2.48, 82.50±4.94, 59.17±5.21, 192.33±1.54, 
135.0±4.09 and 84.00±1.09, mg/dl, respectively. 
Rats of hyperglycemia and orally injected with 
kombucha red tea at two doses (250 and 
500mg/kg b.wt.) and kombucha green tea at two 
doses (250 and 500mg/kg b.wt.) showed very 
high significant decrease (P<0.001) in serum 
glucose and triglycerides as compared to (C +ve). 
With regard to triglycerides, all rats of 
hyperglycemia and orally injected with kombucha 
red tea at a dose of 250mg/kg b.wt., and 
kombucha green tea at two doses (250 and 
500mg/kg b.wt.) showed very high significant 
(P<0.001) as compared to (C +ve), while 
kombucha red tea at a dose of 250mg/kg b.wt.) 
group showed non-significant difference as 
compared to control positive group which was 
74.00±6.17 and 84.00±1.09 mg/dl, respectively. 

These findings were in agreement with that of 
Ram et al., (2000) who demonstrated that KT 
exhibit hypoglycemic effect by reducing the insulin 
requirements and improving insulin resistance and 
increasing the release of  triglycerides from the 
liver and decreasing the flux of free fatty acids 
from peripheral adipose tissue back to the liver 
resulted in total cholesterol concentration 
reduction and transaminase activity in serum. 
Furthermore, Kombucha had less susceptible to 
oxidation increasing the LDL resistance to 
oxidation. 

Kombucha, especially when made with green 
tea, appears to have antioxidant effects in your 
liver. Rat studies consistently find that drinking 
kombucha regularly reduces liver toxicity caused 
by toxic chemicals, in some cases by at least 70% 
(Pauline et al., 2001, Bhattacharya et al. 2011). In 
a study by Bellassoued et al. (2015), there were 
significant decrease in the serum antioxidant 
potential in rats fed with cholesterol compared 
with the control group. In another study by Doudi 
et al. (2020), they found that the administration of 
kombucha significantly reduced plasma 

triglycerides (TG) levels in kombucha tea treated 
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group when compared with the animals only 

received standared diet, concluding that the 
beneficial effects of KT were occurred according 
to the presence of tea polyphenols, gluconic acid, 
glucuronic acid, lactic acid, vitamins, amino acids, 
antibiotics, and a variety of micronutrients 
produced during fermentation. 

3.2. Effect  of kombucha tea on HDL, LDL and 
VLDL for hyperglycemic rats: 

Data illustrated in table (4) show the effect of 
of kombucha red and green tea on HDL, LDL and 
VLDL for hyperglycemic rats. 

Apparently from the table that normal rats 
(control negative groups) showed non-significant 
differences in serum HDL, LDL and VLDL when 
compared to hyperglycemic rats without treatment 
(control positive groups). All treated groups 
showed significant increase in serum HDL as 
compared to (C+ve) and the very high significant 
was recorded in kombucha green tea at a dose of 
500mg/kg b.wt., group. Moreover, all treated 
groups showed very high significant (P<0.001) 
decrease in LDL except kombucha green tea at a 
dose of 500mg/kg b.wt., group which showed non-
significant differences as compared to (C+ve). 
Meanwhile, there were non-significant differences 
in all treated groups in VLDL as compared to 
control positive group. 

These results obtained in the study agreed 
with that of Libby, et al. (2000) who revealed that 
KT contributed in lowering levels of TC and LDL-C 
and improving level of HDL-C which had been 
linked to a lower risk of cardiovascular disease 
(CVD). Meanwhile, Young et al. (2004) reported 
that the decrease in LDL-C concentration and the 
increase of HDL-C level could fasten the removal 
of cholesterol from peripheral tissues to liver for 
catabolism and excretion. 

Furthermore, kombuchaa tea (KT) as a 
source of antioxidants able to reduce the 
frequency of cardiovascular diseases as attributed 
to its potent hypocholesterolemic property, as well 
as antioxidant potential. (Bellassoued et al., 
2015). In support of that, the anti-atherosclerotic 
effect of kombucha demonstrated in rabbits on a 
high-lipid diet related to suppression of 
inflammation and decreasing the concentration of 
triglycerides (TG) and LDL-C and improved the 
level of HDL-C that has been linked to a lower risk 
of coronary heart disease (Atwa, 2010). Moreover, 
kombucha induced lowered serum levels of TC, 
TG, VLDL-C, and LDL-C by 26%, 27%, 28%, and 
36%, respectively, and increased the serum level 
of high-density lipoprotein cholesterol. (Aloulou et. 

al. 2012). 

3.3. Effect of kombucha tea on AST, ALT and 
ALP in hyperglycemic rats: 

Data recorded in table (5) show the effect of 
kombucha red and green tea on AST, ALT and 
ALP for hyperglycemic rats. 

With regard to liver enzymes (AST, ALT and 
ALP) there were very high significant increase 
(P<0.001) in serum levels of all mentioned 
enzymes for normal rats as compared to 
hyperglycemic rats. All hyperglycemic rats 
showed very high significant decrease (P<0.0001) 
in serum AST and ALP levels when compared to 
control positive groups. Furthermore, All treated 
groups showed very high significant decrease 
(P<0.0001) in serum ALT level except kombucha 
red and green tea at low doses (250mg/kg b.wt.) 
which showed non-significant changes as 
compared to control positive group (C+ve). 

These results agreed with Murugesan et al. 
(2009) who revealed that KT is claimed to have 
various beneficial effects on human health 
recommending that antioxidant molecules 
produced during the fermentation period could be 
the reason for the efficient hepatoprotective and 
curative properties of KT against CCI4-induced 
hepatotoxicity. Furthermore, Yong et al., (2014) 
concluded that D-saccharic acid-1,4-lactone 
(DSL) found in kombuchaa tea might be the key 
functional component for the hepatoprotective 
property in KT. 

In addition, Green tea (GT) or KT proved 
remarkably efficient in decreasing of the liver and 
kidney dysfunction indices in  surviving 
hypercholesterolemic rats, namely the AST, ALT, 
and GGT activities and the urea and creatinine 
levels. Bellassoued et al. (2015). Moreover, KT is 
rich with nutritive properties, beneficial bacteria, 
multivitamins, enzymes and essential organic 
acids such as acetic acid, lactic acid, folic acid, 
gluconic acid, glucuronic acid, usnic acid, ascorbic 
acid and oxalic acid which helps liver in removing 
toxic substances (Chen and Liu 2000). 

3.4. Effect of KT on creatinine, urea and uric 
acid for hyperglycemic rats: 

Data recorded in table (6) show the effect of 
kombucha red and green tea on creatinine, urea 
and uric Acid for hyperglycemic rats. 

It could be concluded from the table that there 
was very high significant increase (P<0.001) in 
serum creatinine and significant increase in serum 
uric acid (P<0.05) but non-significant differences 
of serum urea in control negative groups (C -ve) 
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as compared to control positive groups (C +ve 
group) 

 

 
 

Table 1: Effect of kombucha tea on food intake, FER and BWG in hyperglycemic rats 

Groups 

Parameters 

BWG (g/45days) 
Mean ±SE 

FI (g/day) 
Mean ±SE 

FER 
Mean ±SE 

Control (-) 31.22±3.83*** 12.75±0.31 NS 0.08±0.008*** 

Control (+) 2.82±0.73 11.89±0.39 0.02±0.001 

Red tea 250 mg/kg b.wt. 17.22±0.38*** 10.49±.08** 0.05±0.001*** 

Red tea 500 mg/kg b.wt. 38.08±3.56*** 10.65±0.11** 0.12±0. 011*** 

Green tea 250 mg/kg b.wt. 31.80±3.93*** 11.37±0.35NS 0.09±0.009*** 

Green tea 500 mg/kg b.wt. 18.63±2.11*** 11.63±0. 32NS 0.05±0.005*** 

*Differences are significant at 5% (P<0.05).   **Differences are significant at 1% (P<0.01).  *** Differences are 
significant at 0.1% (P<0.001). 

 
Table 2: Effect of kombucha tea on organs weights (Liver, Kidneys, heart, spleen and lung) in 

hyperglycemic rats. 
 

Groups 

Parameters 

Liver(g) 
Mean ±SE 

Kidneys(g) 
Mean ±SE 

Heart(g) 
Mean ±SE 

Spleen(g) 
Mean ±SE 

Lung(g) 
Mean ±SE 

Control (-) 6.72±0.75 NS 1.53±0.17 NS 0.67± 0.08 NS 1.02± 0.19 NS 1.45± 0.03* 

Control (+) 6.93±0.26 1.45±0.06 0.82±0.06 0.93±0.06 1.67±0.09 

Red tea 250 mg/kg b.wt. 4.97±0.14*** 1.17±0.06 ** 0.67±0.02* 0.62±0.04*** 1.18±0.05*** 

Red tea 500 mg/kg b.wt. 6.10±0.20* 1.37±0.06NS 0.87±0.04NS 0.77±0.04* 1.52±0.28 NS 

Green tea 250 mg/kg b.wt. 6.65±0.28NS 1.40±0.04 NS 0.78±0.04NS 0.83±0.03NS 1.38±0.05* 

Green tea 500 mg/kg b.wt. 4.65±0.09*** 1.10±0.01*** 0.65±0.01* 0.65±0.01*** 1.10±0.01*** 

*Differences are significant at 5% (P<0.05).   **Differences are significant at 1% (P<0.01).  *** Differences are 
significant at 0.1% (P<0.001). 

 
Table 3: Effect of kombucha tea on serum glucose, total cholesterol (T.C) and tri glycerides (T.G) 

in hyperglycemic rats. 
Groups Parameters 

Glucose (mg/dl) 
Mean ±SE 

T.C (mg/dl) 
Mean ±SE 

T.G (mg/dl) 
Mean ±SE 

Control (-) 103.00±2.48*** 82.50±4.94*** 59.17± 5.21*** 

Control (+)                          192.33±1.54 135.0±4.09 84.00±1.09 

Red tea 250 mg/kg b.wt. 137.00±2.22*** 83.67±0.51*** 49.00±6.39*** 

Red tea 500 mg/kg b.wt. 129.00±0.64*** 77.00±1.96*** 74.00±6.17NS 

Green tea 250 mg/kg b.wt. 143.00±6.03*** 88.83±2.01*** 63.50±3.59*** 

Green tea 500 mg/kg B.W.       112.00±1.85*** 76.50±1.28*** 49.00±0.43*** 

*Differences are significant at 5% (P<0.05).   **Differences are significant at 1% (P<0.01).  *** Differences are 
significant at 0.1% (P<0.001). 

Table 4: Effect of kombucha tea on HDL, LDL and VLDL in hyperglycemic rats 

Groups 

Parameters 

HDL (U/L) 
Mean ±SE 

LDL (U/L) 
Mean ±SE 

VLDL (U/L) 
Mean ±SE 

Control (-) 31.17±0.37 NS 81.43±6.97 NS 11.27± 0.86 NS 

Control (+) 30.33±0.73 83.53±5.35 11.83±1.32 

Red tea 250 mg/kg b.wt. 34.67±1.42* 39.20±.43*** 9.80±1.28NS 

Red tea 500 mg/kg b.wt. 39.67±3.28* 22.53±2.59*** 14.80±1.23NS 

Green tea 250 mg/kg b.wt. 53.17±6.49** 43.70±4.17*** 12.80±0.77 NS 

Green tea 500 mg/kg b.wt. 35.33±0.72*** 78.53±4.07NS 9.80±0.86 NS 

*Differences are significant at 5% (P<0.05).   **Differences are significant at 1% (P<0.01).  *** Differences are 
significant at 0.1% (P<0.001). 
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Table 5: Effect of kombucha tea on AST, ALT and ALP in hyperglycemic rats 
 

Groups 

Parameters 

AST (U/L) 
Mean ±SE 

ALT (U/L) 
Mean ±SE 

ALP (U/L) 
Mean ±SE 

Control (-) 37.17±0.84*** 36.67±0.69*** 68.33± 1.12*** 

Control (+) 77.00±2.15 54.50±1.96 135.0±7.17 

Red tea 250 mg/kg b.wt. 58.17±1.08*** 58.00±1.03NS 95.83±0.41*** 

Red tea 500 mg/kg b.wt. 52.67±0.57*** 54.00±0.78*** 84.67±0.38*** 

Green tea 250 mg/kg b.wt. 51.00±60.39*** 52.00±0.60NS 91.17±0.32*** 

Green tea 500 mg/kg b.wt. 42.66±1.11*** 45.00±1.14*** 81.50±0.29*** 

*Differences are significant at 5% (P<0.05).   **Differences are significant at 1% (P<0.01).  *** 
Differences are significant at 0.1% (P<0.001). 

 
Table 6: Biochemical effect kombucha tea on creatinine, urea and uric acid in hyperglycemic rats 

 

Groups 

Parameters 

Creatinine (U/L) 
Mean ±SE 

Urea (U/L) 
Mean ±SE 

Uric Acid (U/L) 
Mean ±SE 

Control (-) 0.78±0.017*** 35.50±0.42NS 2.13± 0.12* 

Control (+) 0.91±0.011 36.00±0.65 2.48±0.10 

Red tea 250 mg/kg b.wt. 0.70±0.011*** 31.67±1.16** 1.39±0.05 

Red tea 500 mg/kg b.wt. 0.75±0.007*** 34.67±1.85NS 1.81±0.17** 

Green tea 250 mg/kg b.wt. 0.66±0.009*** 30.00±2.49* 2.41±0.25NS 

Green tea 250 mg/kg b.wt. 0. 67±0.009*** 26.50±1.36*** 1.65±0.02*** 

*Differences are significant at 5% (P<0.05).   **Differences are significant at 1% (P<0.01).  *** 
Differences are significant at 0.1% (P<0.001). 

 
Rats of hyperglycemia and orally administered 

with kombucha red tea at two doses (250 and 
500mg/kg b.wt.) and kombucha green tea at two 
doses (250 and 500mg/kg b.wt.) showed very 
high significant decrease in serum creatinine as 
compared to control positive group. Meanwhile, 
the hyperglycemic rats then orally injected with 
kombucha red tea at a dose of 250 mg/kg b.wt., 
and kombucha green tea at two doses (250 and 
500mg/kg b.wt.) showed significant decrease in 
serum urea as compared to control positive group, 
but kombucha red tea at a dose of 500mg/kg 
b.wt., showed non-significant changes in serum 
urea as compared to control positive group. 
Furthermore, hyperglycemic rats then orally 
administered with kombucha red tea at a dose of 
500mg/kg b.wt., showed very high significant 
decrease and kombucha green tea at a dose of 
500mg/kg b.wt., showed high significant decrease 
in serum uric acid as compared to control positive 
group, but kombucha red and green tea at low 
doses of 250mg/kg b.wt., showed non-significant 
differences as compared to control positive. 

These results agreed with Aloulou et al., 
(2012) who revealed that KT administration 
induced attractive curative effects on diabetic rats, 

particularly in terms of liver-kidney functions 
considered as a functional supplement for the 
treatment and prevention of diabetes. Moreover, 
Semjonovs et al., (2014) who recorded that the 
consumption of kombucha fermented beverages 
could be suitable for prevention of some metabolic 
disorders, like cardiovascular diseases or liver 
disorders, attributed to unhealthy lifestyle like 
high-fat diet. 

Furthermore Blanc (1996) demonstrated that 
kombucha had benificial minor constituents 
organics acids like glucuronic, folic, usnic acid, 
amino acids and vitamins (B1, B2, B3, B6, B12 
and C) and also contains various antioxidant 
constituents like phenolic compounds and 
carotenoids. 

Accordingly, recent studies have 
demonstrated that Kombucha possesses 
antioxidant (Dipti et al. 2003; Yang et al. 2009; 
Ram et al. 2010), hepatoprotective (Murugesan et 
al. 2009; Abshenas et al. 2012), and 
hypocholesterolaemic properties (Yang et al. 
2009; Adriani et al. 2011; Aloulou et al. 2012). 

CONCLUSION 
The investigation concluded that kombucha 

red and green tea play an important role in 
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lowering the levels of blood glucose as it had 
hypoglycemic properties and could be used as 
folk remedies for hyperglycemia. 
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