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Abstract

Introduction Oats have also recently been considered suitable for the diet of celiac patients.
Owing to their high nutritional value, oat-based food products like bread, biscuits, cookies,
probiotic drinks, breakfast cereals, flakes, and infant food are gaining increasing
consideration. (Pelinescu et al.,2009; Malek et al.,2012) Research and development on oat
and its products may be helpful in combating various diseases known to mankind. This
paper provides an overview of the nutritional and health benefits provided by oats as whole
grains and their value-added products. It is designed to provide insight into the processing
of oats and their effect on their functional properties. (Mital et al. 1974; Scalabrini et al.,
1998). Materials and Methods Isolation of lactic acid bacteria. Biochemical Test
Identification Indole Test Negative Methyl red Test Positive Voges-Proskauer Test Negative
Citrate Utilization Test Negative Catalase Test Negative Oxidase Test Negative
Carbohydrate fermentation test;The observation of a colour change from red to yellow
indicates positive lactose, maltose, and sucrose fermentation was there. Litmus milk test
;The litmus milk test was done and the change of colour change of violet to pink indicates
the fermentation of lactose and it is acidic. Molecular identification of the isolated strain
using 16SrRNA sequencing The isolated strain was identified using a 16SrRNA sequence

using Helini purefast DNA Bacterial genomic DNA minis pin prep kit (Helini biomolecules,
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Chennai, India). The strain was identified as Lactobacillus Salivarius. Safety Assessment
Haemolytic activity and DNase activity was done that is safety assessment tests and
Colonies were streaked on blood agar plates and DNase agar were incubated for 24 hours
and there is no haemolytic activity was observed. Bile tolerance was done and the culture
was tolerant of bile. Acid tolerance was done and the culture was tolerant to acid.
Antagonistic activity was done. Nutritional evaluation of oat yogurt Estimation of
carbohydrate Carbohydrate was estimated by anthrone method and the result was found
to be 46%. Estimation of protein; Protein was estimated by lowryes method and the result
was found to be 11% Estimation of aminoacid; Amino acid was estimated by ninhydrin
method and the result was found to be 0.1 mg/100ml. Summary And Conclusion In this
study the contents of oat milk yogurt were estimated, but no validated through the
experimental studies and animal studies. For the further or future study, the work has to
be validated for the experimental analysis and animal studies for identify the cholesterol
control ability of oat milk fortified yogurt. Probiotic oats yogurt was produced successfully.
Oat milk is obtained from oat flour and contains antioxidant substances that counteract
cellular aging and fibres that improve and facilitate digestion. Factors in Favor: having a low
sugar content, oat milk is highly recommended for people with diabetes. Compared to
traditional milk, it has a high quantity of fibre. Like soy milk, oat milk also contains a good

percentage of carbohydrates and vitamin E.
Keywords: Probiotic , oats milk ,Oat yogurt .
Introduction

Oats have also recently been considered suitable for the diet of celiac patients. Owing to their
high nutritional value, oat-based food products like bread, biscuits, cookies, probiotic drinks, breakfast
cereals, flakes, and infant food are gaining increasing consideration. (Pelinescu et al., 2009; Malek
etal.,, 2012) Research and development on oat and its products may be helpful in combating various
diseases known to mankind. This paper provides an overview of the nutritional and health benefits
provided by oats as whole grains and their value-added products. It is designed to provide insight into
the processing of oats and their effect on their functional properties. (Mital et al. 1974; Scalabrini et

al., 1998).

Purpose Interest in probiotic food products has constantly increased due to the awareness of

the importance of gut microbiome; an increasing demand has encouraged the development of other
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matrices such as cereals, vegetable, and fruit juices to deliver probiotics. The purpose of this paper is
to standardize and evaluate a ready-to-serve probiotic oats milk drink fermented with
microencapsulated Lactobacillus plantarum to be further used as a therapeutic module. (Coeuret et
al.,2003) Research limitations/implications Analysis of all the parameters was conducted only with
three samples; this was the potential limitation identified in this study as a large sample size always
be a better representative of the results. Practical implications Spice and strawberry flavoured non-
dairy oats milk drink facilitated to be a suitable carrier for microencapsulated L. plantarum with good
sensory attributes, low fat, moderate calorie, high fibre content, antioxidant potential, and a shelf life
of two-week period at 4°C. Originality/value The developed ready-to-serve, spice, and strawberry
flavoured non-dairy oats milk drink with compactly packed functional components inclusive of
beneficial probiotic organisms, R-glucan and antioxidants can be prescribed as therapeutic food for
many clinical conditions and would serve as a good probiotic option for vegans. (Miremadi, Sherkat

&Stojanovska et al., 2016).

Yogurt is a milk-based product manufactured by lactic acid fermentation enabled by symbiotic
yogurt cultures. Yogurt is largely considered to be a health product, and it is employed to
deliver probiotics and prebiotics to the consumer (Marsh et al., 2014; Kamal et al., 2018). However,
not all yogurts are probiotics, and neither are they all functional products. There is increasing demand
for health-promoting beverages, which is prompting the dairy industry to develop functional probiotic
yogurts to meet the demand. However, there seems to be a scarcity of reviews providing critical
information on regulatory frameworks in regions of the world, clinical trial outcomes, and
methodological approaches for enumerating multi-probiotic strains in yogurt (Cutrim et al.,
2016; Kamal et al., 2018). This review, relating to functional probiotic yogurt, covers the newest
information on the topic for the period mostly between 2014 and 2019. Probiotic yogurt is a popular
functional food product around the world. Delivering an appropriate number of viable probiotic
bacteria is critical in determining the health-improving properties of yogurt. The viability of probiotics
in yogurt can be affected by food components (e.g., sugars, proteins, fat, vitamins, minerals, flavoring
agents, antioxidants, and amino acids), processing-related factors (e.g., heat treatments,
homogenization, and fermentation temperature) and also microbiological factors (e.g., type of strains

and inoculum level). (Bisanz et al., 2014; Ray and Joshi, 2015; Moineau-Jean et al., 2019). This work is

for the production of probiotic oat milk-based yogurt production from Lactobacillus
Salivarius. Therefore, our objectives of this study were; to explore the use of oats in producing oat
milk and production of oat yoghurt by fermentation of oat milk with lactobacillus salivarius isolated

from oat milk.
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Materials and Methods
Isolation of lactic acid bacteria

De Man, Rogosa, and Sharpe (MRS) Broth were prepared and 1g of curd was put into it and
kept at incubation for 48 hours at 37°C. MRS Agar was prepared and culture from MRS Broth was
streaked on it and kept for incubation for 24 hours at 37°C. White glistening colonies on the MRS Agar
plate were observed. Plating out technique was used for isolation of Lactobacillus spp. The selected
colonies were purified using streak plate technique. Finally, the single colony of bacteria was isolated
by observing their colonial morphology and some physiological tests (Gram staining, indole, methyl

red, Voges-Proskauer Test, Citrate Utilization Test, catalase reaction and oxidase reaction).

Biochemical Test Identification
Indole Test Negative
Methyl red Test Positive
Voges-Proskauer Test Negative
Citrate Utilization Test Negative
Catalase Test Negative
Oxidase Test Negative

Carbohydrate fermentation test

The observation of a colour change from red to yellow indicates positive lactose, maltose, and sucrose

fermentation was there.

Litmus milk test

The litmus milk test was done and the change of colour change of violet to pink indicates the
fermentation of lactose and it is acidic.
Molecular identification of the isolated strain using 16SrRNA sequencing

The isolated strain was identified using a 16SrRNA sequence using Helini purefast DNA
Bacterial genomic DNA minis pin prep kit (Helini biomolecules, Chennai, India). The strain was

identified as Lactobacillus Salivarius.
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Safety Assessment

Haemolytic activity and DNase activity was done that is safety assessment tests and Colonies
were streaked on blood agar plates and DNase agar were incubated for 24 hours and there is no

haemolytic activity was observed.
Bile Tolerance

Bile tolerance was done according to Tsai et al.,, (2007). MRS Agar with 0.3% bile salt was
prepared and the pour plate method was used for the estimation of the survivability of Lactobacillus

salivarius. And the culture was tolerant of bile.
Acid Tolerance

Acid tolerance was done according to (Hofmann et al., 1994). MRS Agar acidified using 2N HCI
was prepared and the organism was pour-plated for the estimation of the survivability of Lactobacillus

salivarius kept for incubation for 24 hours at 37°C and the culture was tolerant to acid.

Antagonistic activity

ORGANISM ZONE OF INHIBITION
Staphylococcus aureus 15mm
Salmonella spp 3mm
E. coli 25mm
Klebsiella pneumoniae 19mm
Pseudomonas oxytoca 14mm
Bacillus spp 1Imm
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Production of oat milk

Oats soaking in distilled water and add alpha amylase for breaking down the starch and filter

the mixture using a sterile cloth and pasteurized at 72°C for 15 sec and the result was oat milk
Production of oat milk yogurt

Addition of probiotic bacteria and mixed well after the incubation of 37°C for 24 hours the oat

yogurt was collected.
Nutritional evaluation of oat yogurt
Estimation of carbohydrate

Carbohydrate was estimated by anthrone method and the result was found to be 46%.
Estimation of protein

Protein was estimated by lowryes method and the result was found to be 11%

Estimation of Fat

Estimation of aminoacid

Amino acid was estimated by ninhydrin method and the result was found to be 0.1 mg/100ml.
Result and Discussion

Lactobacillus spp. were isolated by adding 1g of curd into MRS broth, which
wasidentified based on their colony morphologies grown on MRS (Man, Rogosa and Sharpe) media
and on the basis of biochemical tests conducted in the laboratory. Based on biochemical
characteristics and further screen, these two isolates were selected for probiotic screening and further
study. Gram staining, Catalase test, Oxidase test, Sugar fermentation, Bile salt test, and pH tolerance
test were done by maintaining pH as 3.5 in this regard. (Md. Ahmadu Islam et al., 2018) Bile tolerance
was measured as described by Gilliland et al. (1984). Briefly, growth was measured in MRS broth
containing 0.05to 0.25% bile salt in 7 h by spectrophotometer (OD600nm) and bile salt-free MRS was
used as control. after the biochemical tests carbohydrate fermentation test was done for detecting
the ability of microorganisms to ferment a specific carbohydrate for this test 50 ml of peptone was
prepared with 0.2 mg of phenol red and in each of the 3-test tube added 5 ml of peptone broth and
in the three-test tube added lactose, maltose, sucrose respectively. And add the Durhams tubes in to
all the test tubes without any bubbles and incubated for 24 hours at 37°C. the positive result was
observed by colour change from red to yellow. (Farzana Akter et al., 2018) And the results are positive
for all the sugars. Litmus milk test was done for determining an organism’s ability to metabolize litmus

milk. the colour change of violet to pink indicates that the fermentation of lactose and it is acidic. By
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comparing with (Atanasova J &Moncheva P et al., 2014). For the results Pinkish-red: Acid reaction,
lactose fermentation Blue: Alkaline reaction, no fermentation, organisms attack nitrogenous

substances in the medium A clot or curd formation: Milk protein coagulation.

Oats milk was prepared by crushing oats while making the oats milk we are added some alpha
amylase into it for breaking down the starch content in to it and then Pasteurization was done by using
magnetic stirrer for 72°C for 15 min and keep the milk overnight. and oats yogurt was prepared by
addition of probiotic yogurt after one day incubation and incubate it again for 24 hours After

incubation the yogurt was cooled at refrigerator for hours and we will get the oats yogurt.

Carbohydrate was estimated to 1g of powdered sample in a refluxing flask add 10mL of cold
neutral detergent solution. Add 2mL of decahydronaphthalene and 0.5g sodium sulphite. Heat to
boiling and reflux for 60min.Filter the contents through sintered glass crucible (G-2) by suction and
wash with hot water. Finally give two washing with acetate. Transfer the residue to a crucible, dry at
100°C for 8h. Cool the crucible in a desiccator and weigh. (Goering, H D and Vansoest, et al.,1975).
Then protein was estimated Pipette out protein solution in the range of 0 to 200 mg/1 mL into d/f test
tubes. Make up the volume of all the test tubes to 1 mL with water. Add 5 mL of alkaline solution to
each test tube, mix thoroughly, and allow to stand at room temperature for 10 minutes. Add 0.5 mL
of dilute FC-reagent rapidly with immediate mixing. After 30 minutes read the extinction against the
appropriate blank at 650 nm. (Alberts B, Johnson A; et al., 2002). Finally, aminoacid was also estimated
to 0.1mL of extract, add 1mL of ninhydrin solution. Make up the volume to 2mL with distilled water.
Heat the tube in boiling water bath for 20min.Add 5mL of the diluents and mix the contents. After
15min read the intensity of the purple colour against a reagent blank in a colorimeter at 570nm. The
colour is stable for 1h. Prepare the reagent blank as above by taking 0.1mL of 780% ethanol instead
of the extract (Moore, S and Stein, W H et al., (1984)). Finally antagonistic activity was performed for
this test MRS agar plate was prepared and single streaked our lactobacillus spp and after one day of
incubation vertically streak with other organisms e.g.; staphylococcus, streptococcus aureus, E. coli,
salmonella, pseudomonas, Bacillus and identify after one another day of inoculation. The antagonistic
ability includes adhesion to the intestine, reduction of pathogenic bacterial adhesion to the intestine,
aggregation and coaggregation as well as production of antimicrobial substances such as bacteriocins

(Peres et al., 2012; Khan and Kang, 2016; Russo et al., 2017).
Summary And Conclusion

In this study the contents of oat milk yogurt were estimated, but no validated through the
experimental studies and animal studies. for the further or future study, the work has to be validated

for the experimental analysis and animal studies for identify the cholesterol control ability of oat milk
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fortified yogurt. Probiotic oats yogurt was produced successfully. Oat milk is obtained from oat flour

and contains antioxidant substances that counteract cellular aging and fibres that improve and

facilitate digestion. Factors in Favor: having a low sugar content, oat milk is highly recommended for

people with diabetes. Compared to traditional milk, it has a high quantity of fibre. Like soy milk, oat

milk also contains a good percentage of carbohydrates and vitamin E.
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