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INTRODUCTION 
Metabolic syndrome is defined as a group of 

symptoms related to changes in the body’s metabolism 
which can happen simultaneously. Metabolic syndrome 
includes conditions such as central obesity, dyslipidemia, 
insulin resistance, and blood pressure instability1. An 
increase in central obesity, hypertension, dyslipidemia, 
and diabetes mellitus throughout the world has made 
metabolic syndrome a global epidemic. According to 
epidemiology data from the International Diabetes 
Federation (IDF), the prevalence of metabolic syndrome 
in relation to the worldwide adult population ranges from 
20-25 %2. In Indonesia alone, the prevalence of metabolic 

syndrome has reached 23.34 % of the total population, 
with 26.6% of adult men and 21.4 % of adult women 
being affected3. As a worldwide clinical challenge, 
metabolic syndrome is often associated with 
urbanization (as a lifestyle and change in lifestyle), which 
has caused a rise in energy intake, obesity, and sedentary 
lifestyle choices4. Efforts to treat metabolic syndrome 
could be done through pharmacological or non-
pharmacological methods. Metabolic syndrome could be 
treated non-pharmacologically through food for special 
dietary uses, such as probiotic drinks5. 

Food for special dietary uses are foods that can 
contribute towards (aside from its basic nutrition) health 
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ABSTRACT 
Background: Metabolic syndrome is characterized as a collection of metabolic changes 
in the body that occur concurrently, including central obesity, dyslipidemia, insulin 
resistance, and blood pressure instability that can be improved through functional food 
products. One of the functional food products who prevents metabolic syndrome is 
honey kefir. 
Objectives: Analyzing the effect of goat milk kefir with the addition of randu honey on 
lipid profiles, specifically levels of total cholesterol, triglyceride and Low Density 
Lipoprotein (LDL) levels in diabetic rats. 
Methods: This study uses design true experimental research with pre-post test with 
control group design on 42 male Sprague Dawley rats which were randomly divided into 
6 groups, namely healthy control (KS), negative control (KN), quercetin positive group 
(K1), metformin group (K2), kefir group (P1), and preventive group (P2). Groups KN, K1, 
K2, P1, and P2 were induced with metabolic syndrome. Groups KN, K1, K2, P1, and P2 
were induced with streptozotocin (STZ) of 40 mg/kg BW. Group P2 was given 1.8 ml/200 
g BW honey kefir simultaneously during STZ induction and High Fat Diet (HFD). The 
treatment of each group was carried out for 21 days. Group P1 was given 1.8 ml/200 g 
BW honey kefir. Measurement of lipid levels used the Cholesterol Oxidase Para Amino 
Phenazone (CHOD-PAP) method for total cholesterol and LDL levels, and Gliseril Phospo 
Para Amino Phenazon (GPO-PAP) for triglyceride levels. The research data were 
analyzed using One Way ANOVA, and related data were further examined using 
Duncan's post hoc test. 
Results: After 21 days of intervention, P1 rats had cholesterol levels of 117.7±7.49 
mg/dl; triglycerides 106.82±7.79 mg/dl; LDL 43.57±1.89 mg/dl. Total cholesterol, 
triglycerides and LDL levels of P1 mice were not significantly different from K1 and K2 
(p-value>0.05). 
Conclusions: Honey kefir can improve the lipid profile of diabetic mice such as quercetin 
and metformin. 
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benefits such as aiding in improving health outcomes of 
several diseases6. Probiotics are considered as food for 
special dietary uses7. In Greek, probiotics were known as 
a substance or organism that had health benefits for 
human8. Several studies have shown the positive effects 
of probiotics on treating metabolic syndrome.  Probiotic 
intake in patients with metabolic syndrome has resulted 
in improvements of the patients’ body mass index (BMI), 
blood pressure, glucose metabolism, and lipid profile9. 
Probiotics have a role in inhibiting synthesis of the HMG-
CoA reductase enzyme. A decrease of this enzyme leads 
to a decrease in the synthesis and secretion of 
cholesterol10. Additionally, probiotics contain the 
metabolite product of fermented milk in the form of 
Conjugated Linoleic Acid (CLA), which is useful in lowering 
levels of triglyceride. Through CLA, triglyceride levels are 
reduced by increasing lipolysis and beta oxidation in fatty 
acids11. 

Kefir is one of many products that contain 
probiotics12. Kefir is made from the inoculation of kefir 
starters, which are Lactic Acid Bacteria (LAB) and yeast 
that undergoes the process of fermentation13. A number 
of studies have shown the positive effects of kefir as an 
antioxidant, immunomodulator, anti-dyslipidemia, and 
anti-inflammatory, which reduces levels of cholesterol 
and improves lactose intolerance14. The addition of randu 
flower honey in kefir made from goat’s milk has given an 
increase in aspects such as nutritional value, taste and 
antioxidant activity15. Honey is rich in flavonoid content, 
which works to reduce the total cholesterol and 
triglyceride content16. Kefir, added with randu flower 
honey (honey kefir), contains up to 26 mg QE/100 g of 
flavonoids. 

The effects of kefir in improving lipid profiles has 
been thoroughly researched. Studies using kefir made 
with goat’s milk, with the addition of porang/konjac flour, 
has shown a decrease in total triglyceride and cholesterol 
levels, and immunomodulating effects that lower the 
number of neutrophils and increases lymphocytes in rats 
suffering from metabolic syndrome17. Moreover, the 
intervention of kefir added with pisang batu (a type of 
seeded banana) throughout 3 weeks has shown a 
decrease in LDL cholesterol, total cholesterol levels and 
triglyceride, as well as an increase in levels of HDL 
cholesterol in rats with metabolic syndrome10. For this 
reason, a study on kefir made with goat’s milk with the 
addition of randu flower honey (honey kefir) is needed, 

to research on its improvement of the lipid profile due to 
its probiotic and flavonoid content. Specifically, this study 
was conducted in order to analyze the changes in total 
cholesterol, triglyceride and LDL levels in Sprague Dawley 
rats when given randu honey kefir. 
 
METHODS 

The researcher has used an experimental method 
with a randomized controlled pre-post test design model 
in this study, with the population consisting of male 
Sprague Dawley rats, aged 8-10 weeks, with a body 
weight of 120-150 g. The rats were obtained from the 
iRATco Laboratorium in Bogor. The sample was 
determined based on World Health Organization (WHO) 
standards, which stated that at least 5 test animals were 
needed in each group18. In addition to a reserve of two 
animals, anticipating the possibility of test animals dying 
during research (dropping out)19. Therefore, the total 
number of test animals in each group is 7, with a total of 
42 test animals used in this study. This study had received 
ethical approval from the UPNVJ Ethical Committee (KEP 
UPNVJ), with serial number 350/VIII/2024/KEP on August 
1st, 2024. 
 
Honey Kefir Production 

The production of honey kefir, as well as blood 
glucose testing was done at the iRATco Laboratorium in 
Bogor. Honey kefir is made up of three main ingredients, 
which are goat’s milk, kefir seeds, and randu flower 
honey. Honey kefir is made using a simple procedure, 
based on an existing procedure with several modified 
stages20–22. Before it is combined with other ingredients, 
the goat’s milk is pasteurized using the double boiler 
method. After pasteurization, the temperature of the 
goat’s milk would be conditioned until it reaches room 
temperature. Honey kefir relies on kefir grains with Lactic 
Acid Bacteria (LAB) content, which is added once the 
goat’s milk has been pasteurized and cools down to room 
temperature. Randu flower honey is added to the goat’s 
milk in a 1:3 ratio. The purpose of adding randu flower 
honey is to reduce any goaty/gamey odor, and adds 
organoleptic value, while also increasing the content of 
antioxidants in the honey kefir product. After honey is 
added to the kefir, it is then fermented in a closed, dark 
and non-humid container for 24 hours. The following 
steps were carried out:
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The following is documentation for the equipment used: 

    
(a) Glass Beaker (b) Heater (c) Thermometer (d) Container (Used for 

Fermentation) 
    

    
(e) Tube (f) Sieve (g) Scale (h) Wooden Spatula (for 

Stirring) 
 

Figure 1. Equipment Used in Making Honey Kefir 
 
The following is documentation for the ingredients used: 

 

  
(a) Goat’s Milk (b) Randu Flower Honey (c) Kefir Grains 

 
Figure 2. Ingredients Used in Making Honey Kefir 

 
The following is documentation for the production of honey kefir: 

   
(a) Preparation of Equipment and 

Ingredients 
(b) Pasteurization for 15 Seconds at 

72℃ using the Double Broiler Method 
(c) Cooling the Goat’s Milk at Room 

Temperature (±27℃ ) 
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(d) Adding Kefir Grains with a Ratio 

of: 50 g of Kefir Grains per 1000 ml of 
Goat’s Milk 

(e) Adding Randu Flower Honey with 
a Honey to Goat’s Milk Ratio of 1:3 

(f) Combining All the Ingredients 

   

 

 

 

 
(g) Fermentation of Honey Kefir for 24 

Hours in a Closed, Dark, and Non-
Humid Container 

 

 
Figure 3. Documentation of the Honey Kefir Production Process 

 
Preparation of Test Animals 

All test animals were acclimated for 7 days in 
order for them to adjust to the new environment, as well 
as to minimize stress before any testing was conducted23. 
The animals were cared for using a system of individually 
ventilated cages at 22 degrees celsius (with an added 
range of 3 degrees celsius), and a humidity ranging from 
50-60 %.  Regarding exposure to light, the researchers 
had provided 12 hours of darkness and 12 hours of light 
for the rats, with food and water given ad libitum. The 
rats were given the standard feed with a crude protein 
content of 18 %24.  

A total of 42 test animals were used, which were 
put into 6 groups, namely KS, KN, K1, K2, P1 and P2. KS 
had consisted of healthy rats who were only given the 
standard feed throughout the research. KN were sickly 
rats that only received induction of metabolic syndrome, 
K1 were rats with metabolic syndrome that were given a 
dose 15 mg/kg of body weight dose of quercetin, K2 were 
rats with metabolic syndrome that were given a 62.5 
mg/kg of body weight dose of metformin, P1 were rats 
with metabolic syndrome that were given a daily 1.8 
ml/200g of body weight dose of honey kefir, while P2 
were rats that were given a daily dose of 1.8 ml/200g of 
body weight dose of honey kefir since the start of the 
research, alongside the induction of metabolic syndrome.  

The doses of honey kefir were calculated based 
on previous studies that had shown 70 kg of human body 
weight had amounted to 200 g of body weight in test 

animals (rats) by multiplying the conversion factor. This 
equation produced a conversion factor of 0.018, in 
accordance with the human to animal conversion table23. 
In humans with a body weight of 70 kg, the dose of kefir 
needed was 100 ml25. which then converted to the daily 
dose of 1.8 ml/200 g of the rat’s body weight given to test 
groups P1 and P2. Honey kefir was given once a day in the 
afternoon through a gastric probe. Doses of honey kefir 
were administered for 21 days. The test animals’ body 
weight is then measured three times a day to see if any 
adjustments were needed to the doses. Throughout the 
study, test animals were given a standard 18% rodent 
feed and water ad libitum.  
 
Clinical Testing 

This study had conducted clinical testing for 3 
elements, which were total cholesterol, LDL and 
triglyceride levels. The first phase of testing was done 
through a blood sample, which was conducted after the 
rats were given HFD and a pre-test induction of STZ, as 
well as a post-test intervention through the plexus 
retroorbitalis, to analyze levels of triglyceride and total 
cholesterol. Triglyceride levels were determined through 
the GPO-PAP method with a wavelength of 505 nm, while 
cholesterol and LDL were determined through the CHOD-
PAP method with a wavelength of 500 nm. Before testing 
for said elements, blood plasma was centrifuged for 15 
minutes at 3000 rpm.  
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Data Analysis  
Data analysis of lipid profiles, namely triglyceride 

levels, LDL and total cholesterol were processed using 
SPSS. The researcher had used the Shapiro-Wilk test in 
order to determine the normality of data, due to it 
consisting of less than 50 items. Afterwards, a Lavene’s 
test was done to determine the homogeneity of data. Any 
differences in levels of triglyceride, LDL cholesterol or 
total cholesterol was analyzed through one-way ANOVA 
testing, or the alternative Kruskall-Wallis method if the 
conditions for one-way ANOVA testing was not fulfilled. 
Significant differences in groups were determined using a 
Duncan test, after one-way ANOVA testing or a post-hoc 
Mann-Whitney test after using the Kruskal-Wallis 
method. Any significant differences were determined 
through (p-value<0.05). 
 
RESULTS AND DISCUSSIONS 
Test Animals (Rats) Body Weight 

The researchers had measured the rats’ body 
weight once every 3 days in order to determine the dose 
of STZ and kefir. Homogeneity testing of body weight 

before and after the induction of metabolic syndrome 
had shown a p-value<0.05, which meant a massive 
variance in data, therefore a Kruskal-Wallis test was 
conducted. Results of Kruskal-Wallis testing found that 
the difference in body weight between groups had stayed 
the same (p-value>0.05).  After administering honey 
kefir, the change in body weight was analyzed using 
Kruskal-Wallis testing, which found that the differences 
in the rats’ body weight between groups KN, KS, K1, K2, 
P1 and P2 was (p-value<0.001). The highest increase in 
body weight on average was recorded in groups KS and 
KN, while the lowest increase of body weight on average 
was in group P2. 
 
Conditioning Rats with Metabolic Syndrome 

Conditioning of rats to develop metabolic 
syndrome was done through the administration of HFD 
and STZ injections. HFD and STZ clinically manifests in the 
form of fat buildup, insulin resistance and insulin 
deficiency. After 60 days of conditioning, the rats 
obtained had shown signs of metabolic syndrome, with 
the following biochemical data:

 
Table 1. Average results of triglyceride, LDL cholesterol and total cholesterol after pre-test conditioning of metabolic 
syndrome. 

Group Triglyceride (mg/dl) Cholesterol (mg/dl) LDL (mg/dl) 

KN 133.40±6.66b 147.42±5.12b 51.49±3.83b 

KS 98.63±6.95a 107.37±5.27a 38.56±2.78a 

K1 134.23±5.41b 147.56±2.57b 50.72±2.04b 

K2 148.13±12.49c 148.03±4.45b 50.19±1.41b 

P1 139.17±7.01b,c 146.74±2.96b 55.41±3.20c 

P2 101.85±12.36a 146.39±2.62b 38.72±2.03a 

   
Normal levels of triglyceride in rats ranges from 

20-114 mg/dl25. Groups KN, K1, K2 and P1 had shown an 
average triglyceride level of >114 mg/dl, while groups KS 
and K2 had average triglyceride levels of <114 mg/dl. 
Normal levels of fasting LDL in rats ranges from 7-27.2 
mg/dl25. Based on the data above, it can be concluded 
that all test rats had an above average level of LDL. 
Although, rats from groups KS and P2 consistently had 
lower levels. The test rats were then given a high-fat feed 
following the injection of streptozotocin, which caused 
the rats to develop hypertriglyceridemia and an increase 
in LDL, which fulfilled the conditions of metabolic 
syndrome.  

The provision of high-fat food for 60 days, as well 
as the 40 mg/kg of body weight streptozotocin injections 
were modeled after a diet that best described DM 
pathogenesis in humans. Several groups had developed 
metabolic syndrome due to the high-fat feed and STZ 
injections, namely the groups KN, K1, K2 and P1. The 
provided high-fat feed had caused the rats to develop a 
resistance to insulin, while the STZ injection had cytotoxic 
properties towards the pancreas’ β cells, which would 
cause stable hyperglycemia, akin to the effects of type 2 
diabetes mellitus. This model would clinically manifest in 
fat buildup, insulin resistance and insulin deficiency26. 
Insulin resistance is related to an incident of diabetes 
mellitus as one of the symptoms of metabolic syndrome.  

Insulin resistance in fat tissue leads to insulin 
being unable to prevent lipolysis. Lipolysis then causes a 
rise in free fatty acids (FFA) as well as the inhibition of the 
antilipolytic effects of insulin. FFA then increases the 
activation of kinate proteins within the liver, and 
stimulates reactions of gluconeogenesis and lipogenesis. 
Lipogenesis results in the re-esterification of FFA in the 
form of VLDL27. In large quantities, VLDL is transported by 
triglyceride to be converted into HDL. Through 
Cholesterol Ester Transfer Proteins (CEPT), HDL is then 
exchanged and transported by esterase cholesterol and 
converted into LDL. This causes a decrease in HDL levels28. 
Other than its effects on the liver, FFA also increases the 
activation of kinase proteins in muscle, which results in 
lower levels of glucose absorption. FFA also has lipotoxic 
properties towards the pancreas’ beta cells, which results 
in lower levels of insulin production29.  

Levels of triglyceride, total cholesterol and LDL 
after the intervention (post-test) were measured on the 
93rd day of research. Measurements were done in order 
to determine the effectiveness of honey kefir towards the 
total level of cholesterol, triglyceride and LDL after the 
rats had developed metabolic syndrome. Intervention 
was done in 6 groups for 21 days. Analyzing the levels of 
triglyceride, LDL and total cholesterol yields the results 
seen below:
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Pre-Test 
 

 

Post-Test 
 

 

Figure 4. Total cholesterol levels before (pre-test) and after (post-test) intervention 
 

Based on the figure above, there were no real 
differences (p-value>0.05) found in the average level of 
cholesterol, in every test group apart from KS. After 
receiving intervention for 21 days, cholesterol levels 
seemed to significantly decrease (p-value<0.05) in groups 
K1, K2, P1 and P2, nearing levels found in KS. Groups 

given randu honey kefir showed results that aligned with 
positive test groups K1 and K2, with the average value of 
total cholesterol being 117.77±7.49 mg/dl in P1, and 
118.87±6.49 in P2. No differences in cholesterol levels 
were found between groups P1, K1 and K2 according to 
the Duncan test.

 
Pre-Test 

 

 

Post-Test 
 

 

Figure 5. Triglyceride levels before (pre-test) and after (post-test) intervention 

 
According to pre-test data, the highest levels of 

triglyceride were found in groups KN, K1, K2 and P1, and 
had remained significantly the same (p-value>0.05). 
Levels of triglyceride found in group K2 showed no 
significant differences from group KS (p-value<0.05). 
Honey kefir administered in group P2 was able to act and 

prevented the rise of triglyceride levels. After receiving 
intervention for 21 days, triglyceride levels significantly 
decreased in groups K1 (104.68±16.89 mg/dl), K2 
(103.64±12.58 mg/dl) and P1 (106.82±7.79 mg/dl), with 
said results being realistically equal (p-value>0.05) to KS 
(101.56±6.07 mg/dl) and P2 (113.12±10.28 mg/dl).
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Pre-Test 
 

 

Post-Test 
 

 

Figure 6. LDL levels before (pre-test) and after (post-test) intervention 

 
 Levels of LDL prior to intervention showed 

results that aligned with levels of triglyceride, with the 
lowest levels of LDL found in groups KS and P2. Groups 
KN, K1, K2 and P1 had LDL levels that were realistically no 
different from one another (p-value<0.05). Honey kefir 
administered in group P2 had managed to prevent the 
rise of LDL levels. After receiving intervention for 21 days, 
a significant decrease of LDL levels were found (p-
value<0.05) in groups K1, K2 and P1. P1 (43.575±1.89 
mg/dl), a group that was administered with honey kefir, 
had shown better results than positive control groups K1 
(47.32±2.76 mg/dl) and K2 (45.97±2.28 mg/dl), although 
based on statistic tests said results showed no real 
difference (p-value>0.05). 

Kefir is a product of fermentation that could be 
an alternative in preventing and treating metabolic 
syndrome, as well as other accompanying disorders30. In 
a study done by Kardina et al., (2023) intervention using 
milk kefir added with buckwheat (sorgum) flour showed 
a decrease in total cholesterol levels between three test 
groups. After 21 days of intervention, group KS had 
experienced an increase of total cholesterol alongside 
levels of LDL. This condition is associated with enzymatic, 
pancreatic mRNA lipase, and lipid absorption which 
decreases as the rats age, which causes a rise in total 
cholesterol and LDL levels32. Due to aging, the group KS 
had experienced an increase in triglyceride, which is 
associated with lipid degradation caused by beta 
oxidation33. Meanwhile, the group KN had experienced 
an increase in total cholesterol, LDL and triglyceride levels 
as a consequence of the higher fat feed within 60 days 
following the STZ induction34. 

Changes in lipid fraction, in the form of 
decreasing levels of total cholesterol, LDL cholesterol and 
triglyceride had occurred in positive test groups (K1 and 
K2). Quercetin which was administered to the K1 group 
had decreased levels of total cholesterol and LDL through 
reducing the secretion of apolipoprotein in CaCo-22 cells, 
slowing down the activity of Microsomal Triglyceride 
Transfer Proteins (MTP) which inhibited the formation of 
lipoprotein, transferred lipids to APO B molecules, 
inhibition of cholesterol through HMG-KoA 
reductase35,36, and modulation of microbiota in the 
intestine in order to reduce levels of triglyceride37. 

Metformin in the K2 group had reduced cholesterol by 
being an activator of the Adenosine-Monophosphate-
Activated-Protein (APMK), which results in the inhibition 
of the acetyl coenzyme carboxylase. Acetyl coenzyme 
carboxylase plays a role in fat metabolism. Increased 
oxidation of fatty acids, in addition with the inhibition of 
enzymes that play a role in lipogenesis, had resulted from 
this mechanism38. Levels of triglyceride had also 
decreased due to metformin by inhibiting the synthesis 
of triglycerides39.  

The reduction of total cholesterol, LDL and 
triglyceride in groups P1 and P2 were initiated with the 
provision of honey kefir, a food for dietary use. The 
decrease in cholesterol levels was associated with a 
decrease in both triglyceride and LDL cholesterol levels40 
If abundant levels of triglyceride were found, a number of 
which would be diverted to the liver, which receives the 
components needed to produce cholesterol41. As a 
transporter of cholesterol, LDL levels would also increase. 
Likewise, if triglyceride levels decrease, total cholesterol 
and LDL levels would follow suit. In a study done by 
Maryusman et al., (2020), it was concluded that a 
decrease in triglyceride and blood cholesterol, within 
groups of test rats experiencing metabolic syndrome, was 
due to the administering of synbiotic kefir made from 
pisang batu flour. Furthermore, the results of this study 
has been complemented by another study which 
involved synbiotic goat’s milk kefir added with 
porang/konjac glucomannan, which resulted in a 
reduction of total cholesterol and triglyceride levels in 
rats that were given HFFD feed17.  

Honey kefir is a probiotic product with a BAL 
content reaching up to 3.50x1010 CFU/ml. The 
administering of honey kefir had resulted in a decrease of 
total cholesterol levels, which is attributed to its probiotic 
contents. Probiotics found in kefir consist of BAL, which 
contains Bile Salt Hydrolase (BSH) enzymes. BSH plays a 
role in deconjugating salt found in bile. The amount of 
bile acids in the liver decreases as it is excreted through 
feces after it has been conjugated.  The amount of bile 
acids excreted through feces increases the synthesis of 
bile salts, which causes cholesterol levels to fall43. In 
addition, BAL is also able to absorb cholesterol. 
Cholesterol absorption in the digestive system causes a 
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decrease in blood cholesterol levels 44. Short Chain Fatty 
Acids (SCFAs) such as acetic, butyric and propionic acids 
are also produced by probiotics, which are responsible 
for the inhibition of the enzyme HMG-CoA45. 

Kefir contains amino acids that play a role in 
reducing the expression of SREBP-1c, in order to suppress 
Fatty Acid Synthase (FAS) and control lipogenesis46. Aside 
from amino acids, kefir also suppresses PPARy, which is 
responsible for regulating the adipogenesis process 
(formation of adipocytes), which results in lipid oxidation 
and inhibits the process of adipogenesis and lipogenesis 
within adipocytes. Suppression of lipogenesis rates 
causes a decrease in fat buildup and size of adipose 
tissue. In addition, CLA found in kefir increases lipolysis 
and beta-oxidation of fatty acids, which reduces the level 
of triglycerides47.  

Randu flower honey, which was added to the 
kefir, contains ascorbic acids, flavonoids, phenolic acids, 
carotenoids, alongside amino acids and protein. Honey 
kefir contains up to 26 mg QE/100 g of flavonoids. Apart 
from probiotics, flavonoids are also responsible for 
inhibiting activity of the HMG KoA reductase enzyme48,49. 
As an exogen antioxidant, flavonoids donate H+ ions, 
which reduces oxidative stress. Repairing oxidative stress 
increases the sensitivity of insulin in glucose uptake. 
Improvements of insulin sensitivity results in repairs of 
the lipid metabolism.  

The advantage of this study is that it uses a 
preventative and curative design. Both of these designs 
are used in order to determine the role of kefir as a 
method of prevention, or to treat metabolic syndrome 
(especially on the issue of lipid levels). The weakness of 
this study is that it did not test for the optimal dose of 
honey kefir. 
 
CONCLUSIONS 

The administering of goat’s milk kefir, added with 
randu flower honey (group P1) for 21 days has shown a 
significant decrease in total cholesterol, LDL and 
triglyceride levels, akin to quercetin (group K1) and 
metformin (group K2). The administering of goat’s milk 
kefir added with randu flower honey alongside HFD for 60 
days and STZ induction (group P2) has managed to 
prevent metabolic syndrome, and is more optimal in 
reducing levels of triglyceride and LDL compared to other 
groups. This has shown that honey kefir is able to act 
simultaneously as a preventative and curative agent for 
metabolic syndrome. 
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