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Abstract  

Glucan was extracted from acid-alkaline-based yeast samples Hydrolysis method; the dry weight of 

glucan was 4.8g/100g of Yeast.  Carbohydrate and protein contents were determined for the glucan 

sample and the results indicated that the carbohydrate and protein ratio in the glucan was 44% and 

0.45% ,respectively. Glucan  A  analyzed by FT-IR and the results   confirmed that the extracted 

glucan showed a high degree of similarity and purity compared to the standard and the extracted 

glucan was considered β glucan examination of the compound extracted by FTIR in the diagnosis of 

some major groups involved in the composition of the compound ,and the peak of   Absorption at 

1074   cm-1 and peaks at 1156-1165 cm-1 which is the hallmark of the β-glucan structure that 

extends with the standard 1051 cm-1 indicates the linear structure of β-glucan and the compound was 

also examined by ultraviolet light to estimate the carbohydrate and protein contents .The results 

indicated the the ratio A Carbohydrate and protein of the extracted glucan were 44 %and 0.45% 

respectively as components of both glucose and protein A important indicators of the purity of 

glucan and a high amount of sugars with of protein content and compare the the the standard 

compound and the results showed that the compound extracted matches the standard complex .The 

ability  of  the compound extracted in of concentrations (10 mg/body weight and 40 m / body weight) 

to lower blood lipid levels was tested in the laboratory ,where the concentration of 10 mg/body 

weight extracted from the yeast S.cerevisiae showed a significant effect in lowering the ratio of 

cholesterol, where the percentage of decrease was (123) compared to positive control therapy (mg/dl 

262) in contrast to the concentration of 40mg / bw ,where cholesterol decreased by (184.7 mg/dl) 

compared to positive control factor..  
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Introduction 

β-glucan is one of the important natural 

substances due to its biological activity, 

immune and healthy reactions and when 

applied in different systems in vivo and in 

vitro (1) β-glucan is a complex polysaccharide 

found in the cell wall of organisms from 

various sources, including algae, which are 

single-celled organisms It carries out 

photosynthesis (2, 3). Yeasts like S. cerevisiae 

(4), (5),  plants such as oats (6), and barley (7). 

Yeast S. cerevisiae is a fungus commonly used 

in baking and fermentation. It contains a 

unique type of carbohydrate known as β-

glucan, which are long chains of glucose 

molecules bonded together. This glucan has 

many health benefits,  including boosting the 

immune system,  lowering cholesterol levels, 

and improving gut health. β-glucan found in 

yeast is particularly effective in stimulating 

the immune system. This is done by activating 

certain cells in the body, especially connective 

tissue, which are responsible for the 
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identification and destruction of harmful 

pathogens. This activation increases the 

production of cytokines, molecules that 

indicate that they help regulate the immune 

response β Glucan yeast is produced in 

copious quantities and is considered safe to 

consume without side effects. 

S. cerevisiae yeast has a thick cell wall 

composed of sugars and proteins that protect 

the internal parts of the cell (8). The cell wall 

consists of up to 55% glucan β (1-3) 

connected and 12% glucan β (1-6) (8). Yeast-

derived β-glucan has a linear backbone of 1-3 

D-glucose (β), connected by side chains (1-6 

β,) of different lengths. Figure 8 shows the 

chemical composition of the compound. 

Yeast fungus consists of β-glucan on its cell 

wall because most of its cell walls are made up 

of β-glucan. The S. cerevisiae cell wall 

contains proteins bound to glucose 

components such as glycoproteins and 

proteins and contains aphids, chitin, β-1,3-

glucans and β-1,6-glucans that have the 

function of strengthening cell structure and as 

food stores (9) 

 

3- Materials and methods 

3-1 Preparation and activation of yeast S. 

Cerevisiae 

Five grams of yeast was cultured in the 

medium of SDA (Sabouraud dextrose broth) 

and incubated in a vibrating incubator for two 

days. After the end of the incubation period, a 

swab was taken from the medium and 

distributed on a plate to ensure the 

effectiveness of the yeast. 

3-2 Glucan β extract from S. cerevisiae 

S. cerevisiae yeast from Angel Yeast was 

obtained from domestic markets. Yeast was 

prepared and the extraction process took place 

as reported in (10). 30 g of yeast was mixed 

with 5times the amount of pre-prepared 

sodium hydroxide solution, the mixture was 

heated at 80 ° C with continuous magnetic 

stirring for two hours and then centrifuged at 

6000 cycles / 15 minutes at 4 °C. To separate 

the outer membrane of yeast. The precipitate 

was washed twice in distilled water, followed 

by 5 ml of acetic acid (CH3COOH) 0.5N to 

the precipitate, with continuous magnetic 

stirring at a temperature of 80 ° C for two 

hours. It was then centrifuged at 6,000 cycles / 

15 minutes, then the precipitate was washed 

with distilled water twice and dried in a 

convection oven at 60 ° C for 48 hours. 

Absorption was measured at 480 nm using a 

spectrophotometer, and the product 

concentration was measured based on the 

standard curve. 

3-3 Laboratory feeding with β-glucan 

extract and studying its health effects 

After the approval of the Ethical Committee to 

conduct animal studies at the University of 

Kufa and the experimental protocol, all 

animals (mice) were taken care of in the 

animal house of the Faculty of Science - 

University of Kufa according to the 

instructions of the Animal Welfare Council as 

shown in the annex to the care guide No. (10) 

The experiments were 15 male mice, 60 days 

old, weighing (180 to 200 g), placed in special 

breeding cages in a clean, environmentally 

controlled room with a temperature of (2±20) 

° C over 42 hours. The mice received water 

and a diet. allocated for them for two weeks to 

adapt before the start of the experiment.  

3-4 Diet 

Adaptation of the high-fat diet Based on the 

formula given by Levin and Dan Meynell 

According to (11) the high-fat diet shown in 

Table (3-4) all components of the high-fat diet 

were well mixed. The stomachs of mice are 

high in fat, causing high cholesterol for 4 

weeks. 
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Table (1-1). Shows the normal regimen and the high-fat system and their components(12).  

High-fat diet Natural normal diet 

Nutrients 
100% 

sadness 
Nutrients 

100% 

sadness 

Carbohydrate 43 Carbohydrate 48.8 

protein 17 protein 21 

fat 40 fat 3 

 Ingredients of 100g/g High Fat 

Diet 

Ingredients 100g/g Natural Normal 

Diet 

Crushed rat feed 68.0 Calcium 0.8 

oil 6.0 Phosphorus 0.4 

Call 6.0 Fibers 5 

Milk powder 20.0 
Moisture content 13 

ashes 8 

Total Power 

(kcal / 100 depression) 
414.0 

Total Power 

(cal / 100 g) 
2.6.4 

 

3-5 Animal Study Design: 

The weight and body mass index of the group 

of rats on a high-fat diet were compared with 

the control group, the negative control of the 

rats after 4 weeks of induction of obesity, and 

the body weight and BMI of the obese were 

considered obese (13). The rats were dosed 

orally with the compound every day for a 

month.  

 

Table (1-2). Shows the experimental design of rat groups. 

Treatment Group 

Control diet for standard (-) negative 

control rats (normally fed rats) 
first group 

Standard positive (+) cholesterol control 

(high-cholesterol diet fed rats) 
second group 

Positive control use of Atorvastatin (10 

m/kg) 
third group 

β-glucan extract from S. cerevisiae 

(10mg/Bw) 
Fourth group 

β-glucan extract from S. cerevisiae 

(40mg/Bw) 
Fifth group 

 

3-6 Collection of blood samples 

The rat was injected intramuscularly with 

(0.25 ml xylazine / 100 g body weight and 5 

mg ketamine/100g) to relieve and reduce any 

pain. Blood samples were taken, as blood 

samples were drawn from the heart of all 

groups used in the experiment using sterile 

medical syringes with a capacity of 10 ml. 

From the blood, the samples were transferred 

to tubes containing an anticoagulant substance 

for the purpose of measuring physiological 
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parameters, while the other part of the blood 

was placed in special tubes devoid of any 

anticoagulant substance and left at the 

laboratory temperature for 10-15 minutes. The 

blood serum is separated from the rest of its 

components and placed in test tubes. 

4- Results and Discussion 

4-1 β-glucan extract from S. cerevisiae by 

Alkaline-acid method 

β-glucan compound was obtained from S. 

cerevisiae yeast and was about five grams. 

The β-glucan gel was of a mucilaginous 

consistency, light creamy color, and tasteless, 

insoluble in water, while its powder, after 

drying at 60°C for 48 hours, had a brownish 

color using the alkane method. As this method 

was adopted by (13), the resulting compound 

was examined and verified with standard β-

glucan using the FTIR test and photographic 

total sugar. 

4-2 Effect of β-glucan on cholesterol level 

The current results showed that β-glucan 

extracted from S. cerevisiae yeast had a 

significant effect on lowering cholesterol 

levels. (F(4, 14) = 44.91, P < .001) β-glucan 

extracted from S. cerevisiae as the results 

showed, the concentration of 10 mg/ Bw 

extracted from the yeast S.cerevisiae gave a 

significant effect in reducing cholesterol, as 

the percentage of decrease was (123) 

compared to the positive control treatment, 

unlike the concentration of 40 mg/ Bw, as it 

reduced cholesterol by (184.7) compared to 

the positive control treatment ( 262). On the 

other hand, the concentration of 40 mg / Bw of 

the mixture of yeast and bacteria gave a 

significant effect in reducing the average 

cholesterol to (103.4) compared to the positive 

control treatment. On the contrary, it did not 

show a high efficacy in lowering cholesterol at 

a concentration of 10 mg/Bw of the mixture 

between the compound extracted from yeast 

and bacteria, as it reduced cholesterol by 

(144.7) compared to the positive control 

treatment. In a study conducted by (14) it was 

found that the level of total cholesterol 

decreased in the blood plasma of laboratory 

rats Sprague Dawley, as the level of decreased 

cholesterol was determined and measured 

using the enzymatic method. (14)  indicated 

that crude β-glucan extracted from S. 

cerevisiae yeast at mg/bw10 concentration can 

lower total cholesterol levels to an extent close 

to the normal level of cholesterol in blood 

plasma and liver of S. Dawley rats. It was 

found that β-glucan It lowers blood cholesterol 

by increasing the viscosity of the 

gastrointestinal tract, thereby reducing, or 

affecting cholesterol absorption and bile acid 

reabsorption, as well as through other effects 

on cholesterol homeostasis (15) and (16). β-

glucan can also reduce blood cholesterol by 

blocking the absorption of cholesterol from 

food in the stomach and intestines (17). 

 On the other hand, it was found that 

treating rats with atorvastatin, which acts as a 

catalyst in the formation of cholesterol, which 

is in the form of 3-hydroxy-s3-methyl-

glutaryl-coenzyme A (HMG-CoA), did not 

significantly affect the reduction of cholesterol 

level compared to the control treatment. 

positivity (the rats were fed high-fat food as 

well as the rats were not dosed with β-glucan) 

as well as compared to the treatment of rats 

with β-glucan extracted from yeast at a 

concentration of 10 mg/dw. 

4-3 The effect of β-glucan on the level of 

triglycerides 

The current results showed that β-glucan 

extracted from S. cerevisiae had a significant 

effect on reducing the level of triglycerides (F 

(2, 12) = 23.80, P< <.001). the concentration of  

10 mg/Bw β-glucan  had a significant effect 

on reducing triglycerides by (49.64) compared 

to the positive control treatment (162.3). On 

the other hand, the concentration of 40mg/Bw 

of the yeast compound was not highly 

effective in reducing triglycerides compared to 

the positive control treatment, as the 

percentage of reduction for fats was ( 91.28). 

In a clinical trial of 268 men and women with 
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high cholesterol, oat beta glucans were found 

to lower cholesterol and triglycerides, thereby 

reducing the risk of cardiovascular disease 

(18). In a study conducted by (19), which 

aimed to determine whether consuming 6 g 

per day of barley beta-glucan could have a 

favorable effect on intestinal metabolism, it 

was found that β-glucan had a significant 

effect in improving the metabolism of barley. 

intestines and lowering cholesterol and 

triglycerides (19)On the other hand, it was 

found that low doses of β-glucan led to an 

increase in body weight, elevated levels of 

glucose in plasma and levels of triglycerides, 

while higher doses of β-glucan gave a 

beneficial and different effect from the effect 

of lower concentrations (20).  

4-5 Effect of β-glucan on High-density 

Lipoprotein (HDL) 

The current results showed that although there 

were significant differences between the 

treatments in increasing the rate of good fats 

(HDL) (F (4, 14) = 11.03, P< 0.001), the β-

glucan A  extracted at a concentration of 40 

mg/Bw from yeast. S. cerevisiae (65.63) had a 

significant effect like the positive control 

treatment (about 74), respectively, compared 

to the average of the negative control (68.46) 

with the positive comparison treatment, as 

shown in figure (1). (17) demonstrated that β-

glucan reduces LDL cholesterol and increases 

HDL, which may alleviate insulin resistance 

(17). (21) indicated that the mechanism of 

action of β-glucan isolated from oats that 

would reduce LDL and TC triglyceride levels 

differs from that which may affect HDL. 

High-density lipoprotein (HDL) can be 

reduced due to several factors such as being 

overweight, excess saturated fat, and calorie 

intake, while other factors can lead to 

increased HDL levels, such as increased 

physical activity and consumption of 

unsaturated fats (22). These changes occur due 

to adaptations in lipid metabolism, which 

increases lipoprotein enzymatic activity, and 

thanks to greater hydrolysis of TG-rich 

lipoproteins, thus causes less formation of 

hardened LDL and increases serum 

concentrations of nascent HDL (23). 

4-6 The effect of β-glucan on low-density 

lipoprotein (LDL) 

The present results showed that β-glucan 

extracted from S. cerevisiae had a significant 

effect on reducing LDL (F (4, 14) = 11.03, P< 

0.001.) The β-glucan extracted from yeast at a 

concentration of 10 mg/Bw at a ratio of 

(43.41) had a normal effect compared to the 

negative control treatment (47.16) as well as 

the concentration of β-glucan extracted from 

yeast at a concentration of 40 mg / Bw with a 

ratio of (10.44) , as shown in figure (1). 

 

4-7 Effect of β-glucan on Very Low-density 

Lipoprotein (VLDL) 

The current results showed that β-glucan 

extracted S. cerevisiae had a significant effect 

on reducing VLDL. (F(4, 14) = 29.91, P<0.001.) 

at a concentration of 10 mg/Bw ratio of (9.93) 

The showed that the rate of VLDL decreased 

compared to its rate (32.47 ) in the positive 

control treatment (control +), as shown in 

figure (1), while there is no significant 

difference and the rate of VLDL in the 

treatment of 2.  mg/Bw compared with a 

control sample of the drug. 
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 Figure 

1:The level of lipids in the blood of rats after ingestion of β-glucan extracted from S.cerevisiae 

yeast and atorvastatin treatment for 30 days. The different letters indicate a significant 

difference at the 1% level of significance. 
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4-8 Effect of β-glucan on white blood cells 

(WBCs) 

Although the results of the current study 

showed that β-glucan extracted from yeast (S. 

cerevisiae) had an insignificant effect in 

reducing the rate of WBCs (F (4, 14) =  2.65, P< 

0.096), the rate of white blood cells (WBCs) 

White blood (WBCs) decreased at a 

concentration of 10 mg/Bw of a β-glucan 

compound extracted from yeast to about (7.43) 

compared to an average of 14.53) with 

(Atorvastatin) treatment at a concentration of 

10 mg/kg. On the other hand, there were no 

significant differences. In the rest of the 

treatments, a concentration of 40 mg/Bw 

reduced the rate of white blood cells (WBCs) 

compared to the positive control treatment 

(9.05) as in Figure (2). It was found that β-

glucan can enhance the participation of white 

blood cells in the immune response, which 

increases Cell activity that improves 

phagocytic activity and cytokine secretion, 

which in turn stimulates the formation of new 

white blood cells. This may be the reason for 

the high rate of white blood cells. In a study 

conducted by Zhu on catfish, supplementation 

of at least V-containing compounds 25% of β-

1,3/1,6 glucans in the feedstock can improve 

the phagocytic system through increased 

phagocytic activity (24). Biological factors 

modulating the immune response such as 

β1,3/1,6 glucans have the potential to be 

widely induced in organisms in both specific 

and nonspecific immune systems (25).  

4-9 Effect of β-glucan in NEU 

The current results showed that the β-glucan 

extracted from S. cerevisiae had a non-

significant effect on the rate of Neutrophils (F 

(2, 12) =  3.62, P< 0.045). It was found that the 

rate of (NEU) increased in the treatment of 

yeast S. cerevisiae at a concentration of 10 

mg/Bw at a rate of about (4.09), compared to a 

rate of (2.22) in the standard positive control 

treatment. On the other hand, it did not show a 

significant increase in the rate of NEU in the 

treatment of yeast S. cerevisiae at a 

concentration and at a concentration of 40 

mg/Bw at a rate of (1.10). Compared to the 

positive control treatment (2.22) as in Figure 

(4). 

4-10 Effect of β-glucan in Lymphocytes 

The current results showed that the β-glucan 

extracted from S. cerevisiae had a non-

significant effect on the rate of Neutrophils (F 

(2, 12) =  5.43, P 0.014). The β-glucan extract 

from S. cerevisiae yeast, at a concentration of 

10 mg/Bw, showed a decrease in the rate of 

lymphocytes (Lym) at a rate of (5.56) 

compared to the control treatment of the drug 

(14.05). 

4-11 Effect of β-glucan in Monocytes 

The present results showed that β-glucan 

extracted from S. cerevisiae yeast and the 

mixture had a significant effect on the rate of 

monocytes (F (2, 12) = 8.86, P < 0.003). It was 

found that the rate of monocytes (MON) 

increased in the positive comparison treatment 

(Control) at a rate of about (1.24) compared to 

a rate of (0.0) in the treatment at a 

concentration of (40mg/bw) as in Figure )2). It 

was found that β-glucan acts as a cofactor, 

enhancing the immune response and 

increasing monocytes after vaccination (26), 

and in an animal study conducted by Wang et 

al., pigs showed a significant improvement in 

antibodies at 30 days after vaccination (27).  

4-12 Effect of β-glucan on Hemoglobin 

The current results showed that β-glucan 

extracted from S. cerevisiae had a significant 

effect on the hemoglobin rate (F (2, 12) = 5.31, 

P< 0.015). It was found that the hemoglobin 

rate was almost constant among all treatments, 

except for the positive control treatment 

(Control +), in which the hemoglobin rate 

decreased to about (6.83), , as shown in figure 

)2).The study (28) showed that the 



Euphrates Journal of Agricultural Science-15 (2): 424-433 , (2023)                                      Najm& Muhsen      

 
  ISSN 2072-3857           

 
431 

consumption of oat bran by diabetic patients 

did not cause a significant difference in 

hemoglobin levels. On the other hand, 

consumption of oat bran resulted in better 

control of weight gain in diabetic pregnant 

mothers and subsequently improved their BMI 

status (28). 
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Figure 2: Blood cells in the rats after ingestion of β-glucan extracted from S. cerevisiae and 

atorvastatin treatment for 30 days. Different letters indicate a significant difference at the 1% 

level of significance. 

 

Conclusion 

Among the considered methods for beta-

glucan isolating, the most promising is the use 

of standard alkaline-acid extraction method for 

cell disintegration. It gives the highest yield 

and significantly reduces the production time 

compared with other method 

Studies have shown that yeast beta-glucan, 

obtained from baking yeast, can be 

successfully used as  lowering cholesterol in 

conclusion, the results of our investigation 

Demonstrated that highly purified, yeast-

derived beta-glucan modify plasma cholesterol 

levels as well as  the fact that these glucans 

also strongly stimulate monocytes and 

macrophages supports the hypothesis of the 

macrophage-cholesterol axis. 

   

References  

1. Chaichian S, Moazzami B, Sadoughi 

F, Haddad Kashani H, Zaroudi M, Asemi Z. 

Functional 2020;13:1-12. activities of beta-

glucans in the prevention or treatment of 

cervical cancer. Journal of Ovarian Research.  

2. Russo M, Fabersani E, Abeijón-

Mukdsi MC, Ross R, Fontana C, Benítez-

Páez A, et al. 2016  Lactobacillus fermentum 



Euphrates Journal of Agricultural Science-15 (2): 424-433 , (2023)                                      Najm& Muhsen      

 
  ISSN 2072-3857           

 
432 

CRL1446 Ameliorates Oxidative and 

Metabolic Parameters by Increasing Intestinal 

Feruloyl Esterase Activity and Modulating 

Microbiota in Caloric-Restricted Mice. 

Nutrients.;8(7). 

3. Zhao X, Zhong X, Liu X, Wang X, 

Gao X. 2021 Therapeutic and improving 

function of lactobacilli in the prevention and 

treatment of cardiovascular-related diseases: A 

novel perspective from gut microbiota. 

Frontiers in nutrition.;8:693412. 

4. Borchani C, Fonteyn F, Jamin G, 

Paquot M, Blecker C, Thonart P. 2014 

Enzymatic process for the fractionation of 

baker's yeast cell wall (Saccharomyces 

cerevisiae). Food Chem.;163:108-13. 

5. Vitlic A, Sadiq S, Ahmed HI, Ale EC, 

Binetti AG, Collett A, et al. 2019; Isolation 

and characterization of a high molecular mass 

β-glucan from Lactobacillus fermentum Lf2 

and evaluation of its immunomodulatory 

activity. Carbohydr Res. 476:44-52. 

6. Yoo HU, Ko MJ, Chung MS. 2020  

Hydrolysis of beta-glucan in oat flour during 

subcritical-water extraction. Food 

Chem.;308:125670. 

7. Kim HJ, Kim HJ. 2017  

Physicochemical characteristics and in vitro 

bile acid binding and starch digestion of β-

glucans extracted from different varieties of 

Jeju barley. Food Sci Biotechnol.;26(6):1501-

10. 

8. Wang J, Li M, Zheng F, Niu C, Liu 

C, Li Q, et al 2018 . Cell wall 

polysaccharides: before and after autolysis of 

brewer's yeast. World J Microbiol 

Biotechnol.;34(9):137. 

9. Aimanianda V, Clavaud C, Simenel 

C, Fontaine T, Delepierre M, Latgé JP2009 . 

Cell wall beta-(1,6)-glucan of Saccharomyces 

cerevisiae: structural characterization and in 

situ synthesis. J Biol Chem.;284(20):13401-

12. 

10. Pengkumsri N, Sivamaruthi BS, 

Sirilun S, Peerajan S, Kesika P, Chaiyasut 

K, et al. 2016  Extraction of β-glucan from 

Saccharomyces cerevisiae: Comparison of 

different extraction methods and in vivo 

assessment of immunomodulatory effect in 

mice. Food Science and Technology. 

v;37:124-30. 

11. Levin BE, Dunn-Meynell AA 2002 . 

Defense of body weight depends on dietary 

composition and palatability in rats with diet-

induced obesity. Am J Physiol Regul Integr 

Comp Physiol.;282(1):R46-54. 

12. Abdul Kadir NAA, Rahmat A, 

Jaafar HZ 2015 . Protective effects of 

tamarillo (Cyphomandra betacea) extract 

against high fat diet induced obesity in 

Sprague-Dawley rats. Journal of obesity.;2015. 

13. Vyrova D, Selezneva I, editors. 2019  

Isolation of beta-glucan from yeast and its use 

as a dietary supplement for low-fat yoghurt 

manufacturing. AIP Conference Proceedings; 

AIP Publishing LLC. 

14. Kusmiati, Dhewantara FX 2016; 

Cholesterol-Lowering Effect of Beta Glucan 

Extracted from Saccharomyces cerevisiae in 

Rats. Sci Pharm. 84(1):153-65. 

15. Mälkki Y, Virtanen E  2001. 

Gastrointestinal Effects of Oat Bran and Oat 

Gum: A Review. LWT - Food Science and 

Technology.;34(6):337-47. 

16. Battilana P, Ornstein K, Minehira K, 

Schwarz J, Acheson K, Schneiter P, et al 

2001 . Mechanisms of action of β-glucan in 

postprandial glucose metabolism in healthy 

men. European Journal of Clinical 

Nutrition.;55(5):327-33. 

17. Rahar S, Swami G, Nagpal N, 

Nagpal MA, Singh GS 2011. Preparation, 

characterization, and biological properties of 

β-glucans. J Adv Pharm Technol Res.;2(2):94-

103. 



Euphrates Journal of Agricultural Science-15 (2): 424-433 , (2023)                                      Najm& Muhsen      

 
  ISSN 2072-3857           

 
433 

18. Theuwissen E, Mensink RP  2008. 

Water-soluble dietary fibers and 

cardiovascular disease. Physiol 

Behav.;94(2):285-92. 

19. Velikonja A, Lipoglavšek L, Zorec 

M, Orel R, Avguštin G  2019; Alterations in 

gut microbiota composition and metabolic 

parameters after dietary intervention with 

barley beta glucans in patients with high risk 

for metabolic syndrome development. 

Anaerobe. 55:67-77. 

20. Gamel TH, Abdel-Aal E-SM, Ames 

NP, Duss R, Tosh SM 2014. Enzymatic 

extraction of beta-glucan from oat bran cereals 

and oat crackers and optimization of viscosity 

measurement. Journal of Cereal 

Science.;59(1):33-40. 

21. de Morais Junior AC, Schincaglia 

RM, Viana RB, Armet AM, Prado CM, 

Walter J, et al 2022. The separate effects of 

whole oats and isolated beta-glucan on lipid 

profile: a systematic review and meta-analysis 

of randomized controlled trials. Clinical 

Nutrition ESPEN. 

22. Ineu ML, Manenti E, Costa JLVd, 

Moriguchi E 2006. Manejo da HDL: avanços 

recentes e perspectivas além da redução de 

LDL. Arquivos brasileiros de 

cardiologia.;87:788-94. 

23. Prado ES, Dantas EHM 2002. 

Efeitos dos exercícios físicos aeróbio e de 

força nas lipoproteínas HDL, LDL e 

lipoproteína (a). Arquivos Brasileiros de 

Cardiologia.;79:429-33. 

24. Zhu H, Liu H, Yan J, Wang R, Liu L 

2012. Effect of yeast polysaccharide on some 

hematologic parameters and gut morphology 

in channel catfish (Ictalurus punctatus). Fish 

physiology and biochemistry.;38:1441-7. 

25. Barandica L, Tort L 2008. 

Neuroendocrinología e inmunología de la 

respuesta al estrés en peces. Rev Acad Colomb 

Cienc.;32(123):267-84. 

26. Ferreira LG, Endrighi M, Lisenko 

KG, de Oliveira MRD, Damasceno MR, 

Claudino JA, et al 2018. Oat beta-glucan as a 

dietary supplement for dogs. PLoS 

One.;13(7):e0201133. 

27. Wang Z, Shao Y, Guo Y, Yuan J 

2008. Enhancement of Peripheral Blood CD8+ 

T Cells and Classical Swine Fever Antibodies 

by Dietary β‐ 1, 3/1, 6‐ glucan 

Supplementation in Weaned Piglets. 

Transboundary and Emerging Diseases.;55(9‐
10):369-76. 

28. Shahzeidi M, Nadjarzadeh A, 

Rahmanian M, Salehi Abargouei A, 

Fallahzadeh H, Mogibian M  2019. The 

Effect of Oat Bran Supplement on Fasting 

Blood Sugar and Glycosylated Hemoglobin in 

Patients with Gestational Diabetes Mellitus: 

Single-blind Randomized Clinical Trial. 

Journal of Nutrition and Food Security.;4(1):7-

16. 

 

 

 


