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ABSTRACT 
 
Background and Objective: The increase in diabetes in Indonesia is largely due to poor food 
patterns and ingredients. Soybeans as a traditional Indonesian food contain                                                 
good food ingredients and are believed by the public to prevent damage to pancreatic cells and to 
maintain the balance of the insulin hormone so as to reduce glucose                                           
levels in the blood. This study aims to determine the effect of soy infusion on blood glucose levels 
(Study on Wistar-strain rats loaded with glucose).  
Methods: This study is a True Experiment with using a pretest and posttest design with control 
group design. The research subjects used in this study were 3 months old male Wistar rats with 
glucose load intervention 1.35 mg with a concentration of 25%, 50%, 100% for 30 minutes, 60 
minutes and 120 minutes.  
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Results: showed that there were significant differences between groups, p value <0.05.                          
The effectiveness of reducing glucose levels in test animals based on the regression                            
test showed that the best treatment with intervention dose glucose load was 50%, with trend / time 
of observation y = -1.3251 + 150.3.  
Conclusion: This study concluded that the effect of soybean infusion had an effect on decreasing 
blood glucose levels of the tested animals. 
 

 
Keywords: Diabetes Mellitus; soybean, soybean infusion; blood glucose levels; blood sugar reduction 

trend. 
 

1. INTRODUCTION 
 
Diabetes Mellitus is a metabolic disease caused 
by several factors, including genetic, 
immunological, environmental and lifestyle [1]. 
This disease is characterized by hyperglycemia, 
a condition that is closely intertwined with 
damage to large blood vessels (macrovascular) 
and small blood vessels (microvascular), which 
results in failure, damage or impaired organ 
function [2]. Microvascular changes are believed 
to be exist when the blood glucose level of a 
person with diabetes exceeds 126 mg / Dl [3], 
while macrovascular abnormalities did not 
appear until a few years later.  Microvascular 
changes affect the eyes and kidneys causing 
retinopathy and nephropathy. Macrovascular 
disorders mainly affect the cardiovascular system 
and atherosclerosism [4].

 
The prevalence of 

atherosclerosis in Indonesia currently reaches 
8.3 / 1000 population [5]. 
 

The use of natural ingredients as alternative 
therapies is very helpful for the treatment of 
diabetes mellitus sufferers, especially the 
ingredients that are easily available in the 
environment [6]. One of the best and most 
accessible types of therapy for sufferers diabetes 
mellitus is the use of soy foods [7]. 
    
Soybeans have many chemical constituents 
including lecithin which can be used as an 
alternative herbal remedy to lower blood sugar 
(diabetic) [8]. Lecithin is believed to prevent 
damage in pancreatic cells, and Lecithin is 
believed to prevent damage to pancreatic cells 
and is able to maintain the balance of the insulin 
hormone so that it can reduce glucose levels in 
the blood [9]. therefore consumption of soy 
protein can prevent the risk of                            
cardiovascular disease including lowering blood 
triglycerides, total LDL cholesterol levels [10]. 
increases High Density Lipoprotein ( HDL 
cholesterol)  and  High Density Lipoprotein ( HDL 
cholesterol) /Low Density Lipoprotein (LDL)  ratio 
[11]. 

Experimental research using genistein soybean 
intervention in experimental animals (mice) is a 
type of research before it is applied to humans or 
primates that must be tested on experimental 
animals. Mice (wistar strain mice) are 
experimental animals that are widely used in the 
study of metabolic disorders (diabetes) and 
cardiovascular disorders. This is because mice 
have a physiological system similar to humans, 
available in large quantities, economical prices, 
and varying strains [12]. Experimental research 
on soybean genistein in experimental animals 
(rats) showed a decrease in blood sugar levels, 
prevent diabetes mellitus and prevent 
nephropathy. Genistein can cure some 
symptoms of diseases that accompany diabetes 
complications. Likewise, the content of soy 
isoflavones can suppress lipid peroxidation and 
act as antioxidants in the liver and kidneys of 
diabetic rats. Genistein isoflavones play a role in 
pancreatic beta-cell function by stimulating 
regeneration in pancreatic beta-cell proliferation. 
With the regeneration of pancreatic beta cells, 
insulin production will increase which can reduce 
blood sugar levels in diabetics [13]. Research 
shows a decrease in blood sugar levels, prevent 
diabetes mellitus and prevent nephropathy. 
Genistein can cure several symptoms of 
diseases that accompany complications of 
diabetes. Likewise, soy isoflavones can suppress 
lipid peroxidation and act as antioxidants in the 
liver and kidneys of diabetic rats. Genistein 
isoflavones play a role in pancreatic beta cell 
function by stimulating regeneration in pancreatic 
beta cell proliferation. With the regeneration of 
pancreatic beta cells, insulin production will 
increase which can reduce blood sugar levels in 
diabetics [14]. Research on diabetic                
rats decreased plasma insulin levels, liver 
glycogen levels and decreased glucokinase 
enzyme activity after soy intervention [15]. 
 
Based on these data, this study aims to 
determine the effect of soybean infusion on blood 
glucose levels on an invivo experimental scale. 
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2. MATERIALS AND METHODS 
  
This research is a true experiment research with 
a pretest-postest research design with Control 
Group Design. This research was conducted at 
the Biology Laboratory of the Faculty of 
Mathematics and Natural Sciences, Semarang 
University-Indonesia.  The animal work was done 
using 24 male Wistar strain rats with a 
bodyweight of 150-250 gm. The sample was 
divided into 4 groups, each of which consisted of 
6 rats. All test animals were treated with glucose 
monohydrate as much as 1.35 mg / rat. 
 
Sampling was done by random sampling. The 
inclusion criteria used were male rats, in normal 
health and physical condition, active in motion, 
able to eat and drink normally, no injuries with a 
bodyweight of 15 grams-250 grams. The 
independent variable in this study was soybean 
infusion with a dose of 25%, 50%, and 100% with 
an ordinal scale. The dependent variable was 
blood glucose levels in rats as measured by 
glucometer with a duration of 30, 60, and 120 
minutes with a ratio scale. Group, I was the 
control group which was given glucose 
monohydrate only 1.35 g / mouse, then group II 
was the treatment group which was given loading 
glucose plus soybean infusion at a dose of 25% 
(0.9 ml/gm body weight of rats), Group III was 
given loading glucose plus soy infusion. 50% 
dose (1.8 ml/gm body weight) and Group IV was 
given glucose loading plus soybean infusion at a 
dose of 100% (3.6 ml/gm body weight). Before 
the study, all rats were adapted to their 
environment in the Biology Laboratory for 7 days 
and then fasted for 16 hours. Blood glucose 
levels before (pretest) and after (postest) 
treatment with a duration of 30 minutes, 60 
minutes, and 120 minutes were measured. 
 
The data obtained from the study were analyzed 
by univariate and bivariate analysis. The 
univariate analysis stage was carried out to 
describe the data for each variable using a 
frequency distribution table, average value, 
minimum and maximum blood glucose levels. 
Bivariate analysis was used to test the normality 
and homogeneity of the data from each                      
variable. Linear regression analysis to              
determine the rate of glucose reduction in each 
treatment. 
 
3. RESULTS AND DISCUSSION 
 
Based on the results of observations, the 
following research data were obtained: 

The results of  blood glucose levels in this study 
showed that the average blood glucose levels in 
the group receiving soy infusion treatment were 
lower than the group that did not receive soy 
infusion (control group). The decrease in average 
blood glucose levels was caused by the effect of 
soybean infusion at doses of 25%, 50% and 
100% with a linear trend as follows: 
 

1) Trend without treatment  y = 3.1362 x + 
281.71 

 Trend of glucose levels in test animals 
shows an increase in glucose levels (+) 

2) Trend with soybean infusion treatment 
(25%) y = - 0.9401 x + 201.54 

 Trend of glucose levels in test animals 
shows a decrease in glucose levels (-) 

3) Trend with soybean infusion treatment 
(50%)  y = - 1.3251 x + 150.3   

 Trend of glucose levels in test animals 
shows a decrease in glucose levels (-) 

4) Trend with soybean infusion treatment 
(100%)  y = - 1.161 x + 150.3   

 Trend of glucose levels in test animals 
shows a decrease in glucose levels (-) 

 
All treatments had a negative tendency; this 
shows that treatment with soy infusion reduced 
blood sugar levels in experimental animals. The 
highest trend in soybean infusion treatment was 
50% y = - 1.3251 x + 150.3. 
 
Excessive soybean infusion interventions can 
trigger allergic reactions (anaphylactic) and 
malabsorption [16]. Soy lecithin may not be 
suitable for everyone and can have side effects if 
it is used excessively. Soybean intake is 
recognized as safe by the Food and Drug 
Administration when given in reasonable 
quantities. 
 
The decrease in blood glucose levels in test 
animals was caused by the nutritional content of 
soybeans, including the content of lecithin, 
arginine, and fiber. Lecithin contains unsaturated 
fatty acids which function to treat excessive fat 
buildup in blood vessels [17]. Lecithin has the 
ability to keep pancreatic cells from being 
damaged by oxidation and regenerate damaged 
cells [18]. The presence of arginine in soybeans 
also plays a role in maintaining the balance of 
the insulin hormone. Arginine acid is very useful 
because it is able to maintain the balance of the 
insulin hormone [19]. The presence of arginine in 
soybeans also plays a role in maintaining the 
balance of the insulin hormone. Arginine is a 
substrate for the production of Nitric Oxcide, 



 
 
 
 

Beyna and Slamet; AJOB, 11(3): 1-6, 2021; Article no.AJOB.65951 
 
 

 
4 
 

which plays an important role in maintaining 
vasodilation of blood vessels [20]. Soybeans also 
contain lots of fiber (0.1 mg / 100 grams of 
soybeans) which serves to slow down glucose 
absorption and increase the thickness of the 
intestinal contents, so that it can indirectly reduce 
the diffusion rate of the intestinal mucosa surface 
so that blood sugar levels decrease slowly and 
the need for insulin is also reduced [21].  
 
Soybean extract can reduce blood sugar levels 
because it has components with a  hypoglycemic 
effect [22]. Soy components that can cause 
hypoglycemic effects are lecithin, protein, 
isoflavones, and genistein [23]. The protein 
content of soybeans is known to be rich in the 
amino acids such as arginine and glycine. These 

two amino acids are components of the insulin 
hormone secreted by the pancreas gland. 
Therefore, the higher the protein intake                       
from soy milk, the secretion of the insulin 
hormone into the body's tissues will increase. 
Other soy components that have                 
hypoglycemic effect are isoflavones and 
genistein. Isoflavones are phytoestrogens in soy, 
which have a structure similar to estrogen. 
Isoflavones can act as estrogens that                           
bind to estrogen receptors in pancreatic beta 
cells. The presence of estrogen                        
receptors on pancreatic beta cells will cause 
insulin release [24]. Genistein and daidzein in 
soy can inhibit glucose absorption into the lumen 
of the small intestine, thereby reducing 
hyperglycemia [25]. 

 

Table 1. Average blood glucose levels (mg / dL) 
 

Group                                           Average 
30 minutes 60 minutes 120 minutes 

I control 283.5 325.8 324.8 
II 25 % 211.1 195.8 175.6 
III 50 % 152.0 137.6 122.6 
IV 100 % 114.1 101.0 90.3 

 

Table 2. ANOVA test results of blood glucose levels 
 

Variable F P-value Ket 
Glucose levels at 30 minutes 40.508 0.000 There were differences in the 

average blood glucose levels 
between groups 

Glucose levels at 60 minutes 96.545 0.000 
Glucose levels at 120 minutes 132.47 0.000 

 

 
 

Fig. 1. Trend of average blood glucose levels (mg / dL) in test animals 

Inf 25%, y = -0,9401x + 202,54

Inf  50%, y = -1,3251x + 150,03

Inf 100%, y = -1,161x + 112,86

Control, y = 3,1362x + 281,71
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4. CONCLUSION 
 
Based on the results of the study, it was 
concluded that the best soybean infusion 
treatment that could reduce blood glucose in 
Wistar strain Animal Test rats was 50% infusion 
treatment, with a decrease tendency based on 
linear equations, is  y = - 1.3251 x + 150.3 
 

ETHICAL APPROVAL 
  
Animal Ethic committee approval has been taken 
to carry out this study. 
 

ACKNOWLEDGEMENT 
 
The author would like to thank the biology 
laboratory of Semarang State University, 
Department of Nutrition, Health Polytechnic of 
Tasikmalaya and the health faculty, Dian 
Nuswantoro University for supporting this 
research. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Kolb H, Martin S. Environmental/lifestyle 

factors in the pathogenesis and prevention 
of type 2 diabetes. BMC Med. 
2017;15(1):131.  

2. Martinovic T, Ciric D, Pantic I, Lalic K, 
Rasulic I, Despotovic S, et al. Unusual 
shape and structure of lymphocyte nuclei 
is linked to hyperglycemia in type 2 
diabetes patients. Tissue Cell. 
2018;52:92–100.  

3. Khandani AH, Bravo IM, Patel PS, Ivanovic 
M, Kirk D. Frequency of high blood glucose 
prior to FDG PET. Abdom Radiol. 
2017;42(5):1583–5.  

4. Wang Y, Jiang L, Wang X, Chen W, Shao 
Y, Chen Q, et al. Evidence of altered brain 
network centrality in patients with diabetic 
nephropathy and retinopathy: An fMRI 
study using a voxel-wise degree centrality 
approach. Ther Adv Endocrinol Metab. 
2019;10:2042018819865723.  

5. Shah S, Abbas G, Hanif M, Anees-Ur-
Rehman, Zaman M, Riaz N, et al. 
Increased burden of disease and role of 
health economics: Asia-pacific region. 
Expert Rev Pharmacoecon Outcomes Res. 

2019;19(5):517–28.  
6. Ochieng PJ, Kusuma WA, Rafi M, 

Sumaryada T. Deciphering the action 
mechanism of Indonesia herbal decoction 
in the treatment of type II diabetes using a 
network pharmacology approach. Int J 
Pharm Pharm Sci. 2017;9(3):243–53.  

7. Tanto A, Syarfina F, Azis FDA, Alifian P, 
Adilla S. Tackling Indonesia’s diabetes 
challenge with indonesian traditional herbs 
as dietary supplementation to reduce 
development of cardiovascular 
complications: promotion the use of natural 
product. In: ASEAN/Asian Academic 
Society International Conference 
Proceeding Series; 2017.  

8. Jafari F, Agh N, Noori F, Tokmachi A, 
Gisbert E. Effects of dietary soybean 
lecithin on growth performance, blood 
chemistry and immunity in juvenile stellate 
sturgeon (Acipenser stellatus). Fish 
Shellfish Immunol. 2018;80:487–96.  

9. Cho EY, Ryu JY, Lee HAR, Hong SH, Park 
HS, Hong KS, et al. Lecithin nano-
liposomal particle as a CRISPR/Cas9 
complex delivery system for treating type 2 
diabetes J Nanobiotechnology. 
2019;17(1):19.  

10. Ramdath DD, Padhi EMT, Sarfaraz S, 
Renwick S, Duncan AM. Beyond the 
cholesterol-lowering effect of soy protein: a 
review of the effects of dietary soy and its 
constituents on risk factors for 
cardiovascular disease. Nutrients. 
2017;9(4):324.  

11. Adriani L, Fransiska Y, Latipudin D, 
Supratman H. Improving milk and soybean 
fermented with probiotic bacteria on HDL 
and LDL broiler blood. Sci Pap Ser D, 
Anim Sci Int Sess Sci Commun Fac Anim 
Sci. 2017;60.  

12. Tsutsumi K, Hagi A, Inoue Y. The 
relationship between plasma high density 
lipoprotein cholesterol levels and 
cholesteryl ester transfer protein activity in 
six species of healthy experimental 
animals. Biol Pharm Bull. 2001;24(5):579–
81.  

13. Ghadimi D, Hemmati M, Karimi N, Khadive 
T. Soy Isoflavone Genistein Is a Potential 
Agent for metabolic syndrome treatment: a 
narrative review. J Adv Med Biomed Res. 
2020;28(127):64–75.  

14. Ghorbani A, Rashidi R, Shafiee-Nick R. 
Flavonoids for preserving pancreatic beta 
cell survival and function: A mechanistic 
review. Biomed Pharmacother. 



 
 
 
 

Beyna and Slamet; AJOB, 11(3): 1-6, 2021; Article no.AJOB.65951 
 
 

 
6 
 

2019;111:947–57.  
15. Clark JL, Taylor CG, Zahradka P. 

Rebelling against the (insulin) resistance: 
A review of the proposed insulin-
sensitizing actions of soybeans, chickpeas, 
and their bioactive compounds. Nutrients. 
2018;10(4):434.  

16. Skochelak SE. Health systems science e-
book. Elsevier Health Sciences; 2020.  

17. Xie M, Dunford NT. Lipid composition and 
emulsifying properties of canola lecithin 
from enzymatic degumming. Food Chem. 
2017;218:159–64.  

18. Priyadarshine JL. Zade KV, Gulkari VD. 
Asian J Biomed Pharm Sci. 2019;9(67):24.  

19. Erion KA. Nutrient regulation of insulin 
secretion: Implications for 
hyperinsulinemia. Boston University; 2016.  

20. He HY, Henderson AC, Du YL, Ryan KS. 
Two-enzyme pathway links L-arginine to 
nitric oxide in N-Nitroso biosynthesis. J Am 
Chem Soc. 2019;141(9):4026–33.  

21. Fuhrmann G. Luminal coating of the 
intestine. Nat Mater. 2018;17(9):754–5.  

22. Feizollahzadeh S, Ghiasvand R, Rezaei A, 
Khanahmad H, Hariri M. Effect of probiotic 
soy milk on serum levels of adiponectin, 
inflammatory mediators, lipid profile, and 
fasting blood glucose among patients with 
type II diabetes mellitus. Probiotics 
Antimicrob Proteins. 2017;9(1):41–7.  

23. Chekkal H, El Imane Harrat N, Affane F, 
Bensalah F, Louala S, Lamri-Senhadji M. 
Cactus young cladodes improves 
unbalanced glycemic control, dyslipidemia, 
prooxidant/antioxidant stress biomarkers 
and stimulate lecithin-cholesterol 
acyltransferase and paraoxonase           
activities in young rats after                       
cafeteria diet exposure. Nutr Food Sci; 
2019. 

24. Duru KC, Kovaleva EG, Danilova IG, Van 
der Bijl P, Belousova A V. The potential 
beneficial role of isoflavones in type 2 
diabetes mellitus. Nutr Res. 2018;59:1–15. 

25. Al-Nakkash L, Kubinski A. Soy                
Isoflavones and Gastrointestinal Health. 
Curr Nutr Rep; 2020. 

_________________________________________________________________________________ 
© 2021 Beyna and Slamet; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 

 
 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/65951 


