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ABSTRACT

Today, most people suffer from insomnia and anxiety. Home-fermented yoghurt is a natural
source of probiotic bacteria which can help in reducing anxiety and insomnia by regulating
the gut brain axis. The present study aimed at isolating the colonies of rod-shaped gram-
positive bacteria obtained from yoghurt, optimizing growth conditions and analyzing
probiotic properties. The optimum growth conditions were observed to be at pH6-7 and
temperature 25-35" C. They also exhibited excellent properties such as gamma-haemolysis,
resistance to antibiotics and antimicrobial susceptibility. A study conducted to analyze its
effect on anxiety and insomnia showed that out of 41.8% people who do not consume
yoghurt 45.7% people had issues falling asleep, 61.9% had issues of waking up multiple
times and 76.2% had anxiety and unspecified stress amidst sleep. Whereas, out of 58.2%
people who consume yoghurt regularly the percentage was lesser. At the end of a controlled
study conducted on 10 individuals for 8 weeks, significant results were produced. The present
study shows that consumption of home-fermented unprocessed yoghurt on a regular basis can

control anxiety and insomnia and can also improve overall health.

Keywords: Anxiety; Insomnia; Probiotic; Yoghurt; Survey

3287
IJBPAS, Juby, 2022, 11(7)



Sruthi C* And Shruthi S

Research Article

INTRODUCTION

Anxiety is a condition of emotional distress
and excessive worry which has become a
persistent issue over the last decade.
Studies show that 33.7% of the population
experience anxiety disorder during their
lifetime [1]. Insomnia is a state of
sleeplessness. Both onset insomnia and
maintenance insomnia have increased at
alarming rates over the last 15 years [2].
Studies show that insomnia is highly
prevalent in anxiety disorders and vice
versa [3]. There exists a bidirectional
communication between the central and the
enteric nervous system, which links the
emotional and cognitive centers of the brain
with peripheral intestinal functions, called
the Gut-Brain Axis (GBA) [4]. The diverse
range of microorganisms, naturally present
in the gut, establish a connection with the
brain through the GBA called the
Microbiome-Gut-Brain ~ (MGB) axis,
impairment of which affects significant
centers of the brain resulting in a disrupted
state of mind [5]. Probiotics are living
microorganisms that have a health benefit
on the host when administered. These
microbes help in activating the gut micro
biome to restore a healthy MGB axis and
brings about a balance in the emotional
state of mind. It can reduce anxiety,
insomnia, stress and also

health of the

depression,
improves the overall

individual [6].

Yoghurt is an excellent source of various
bacteria that help in the restoration of the
MGB axis and thus provide a healthier state
of mind [7]. Unfortunately, commercial
yoghurt contains harmful additives and
preservatives. The results of a study
indicated higher levels of benzoic acid and
sorbic acid than those set by regulatory
agencies, used in yoghurt production [8].
Fermentation of milk into yoghurt is an
easy process as well involving no
mandatory expertise and is an easily
affordable, unprocessed, safe source of a
wide range of probiotic bacteria [9].

The current study aimed at introducing use
of unprocessed yoghurt as a probiotic
supplement as it iseasily available,
affordable and would produce least side
effects with significant results in curing
anxiety and insomnia. Objectives of the
study were to test the various probiotic
characteristics of microbes present in
home-fermented yoghurt — by optimization

of  conditions, haemolytic

property,

antibiotic susceptibility and antimicrobial

activity — and to study its effect on anxiety

and insomnia by means of a survey.

MATERIALS AND METHODS

A. Isolation and Analysis of probiotic
properties of bacteria in yoghurt

Isolation of bacteria from home-made

yoghurt on MRS agar
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de Man, Rogosa and Sharpe (MRS) agar,
measuring 50ml was prepared and
autoclaved [10]. The solution was poured
into 2 petri plates and allowed to solidify.
A stock solution of home-fermented
yoghurt was serially diluted to 10” and 10”
6 0.1ml of these samples were inoculated
on the agar plates using an L-rod and
incubated.

Gram Staining of the isolated colonies

The isolated bacteria were Gram stained
and visualized under the microscope [11].
Optimization of pH and temperature for
the isolated bacteria

Optimization of conditions was done by
modifying the work of Ashrafuzzaman et
al. [12] Twelve test tubes with each 5ml
nutrient broth were taken. Seven of these
test tubes were adjusted to a pH of 3-9
respectively. The test tubes were
autoclaved and the inoculum was added to
all the test tubes. The 7 test tubes were
incubated at 30°C. The remaining 5 were
incubated at temperatures 50, 250, 300, 40°
and 50°C respectively. The absorbance was
measured after an incubation of 24 hours at
600nm wavelength using a
spectrophotometer.

Culturing isolated bacteria on blood agar
to test haemolytic properties

Haemolytic property of the microbes was
assessed by modifying the protocol
followed by Halder et al. [13]. 25ml of

Nutrient agar was prepared and autoclaved.

2ml of mammalian blood was added to the
nutrient agar and poured to a petri plate.
The inoculum was streaked and the
haemolysis capacity was analyzed by
viewing the plates under UV light.
Test for antibiotic susceptibility of the
isolated bacteria
Nutrient broth, measuring 25ml, was
prepared and autoclaved. The broth was
then cooled and a pinch of Streptomycin
(2mg/100ml conc.) was added to the broth.
The broth was inoculated with the isolated
sample. Absorbance was measured after an
incubation of 24 hours at 600nm
wavelength using a spectrophotometer
[12].
Test for antimicrobial activity of the
isolated bacteria
MRS agar, measuring 25ml, was prepared
and autoclaved. A pour plate was made
with Staphylococcus aureus and a well was
made in the center. The well was filled
with the isolated sample. The plate was
incubated for 24hours and was observed
for zone of inhibition [12].
B. Survey and Analysis - to study the
effect of yoghurt on human health
A survey study was conducted to assess the
effect of yoghurt on human health by
modifying the work of Kitano et al. [14].
General Survey
A general survey was conducted within the
age group of 18-60 to analyze the sleep

patterns and level of anxiousness in regular
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and irregular consumers of yoghurt. The
survey was conducted on 5 aspects: (i)
Ability to fall asleep (i) Ability to stay
asleep - no. of times individual wakes up
during sleep (iii) General feeling of anxiety
and stress (iv) Inability to sleep due to
experience of anxiety amidst sleep, and (v)
Experience of frequent headaches. The
data thus obtain was analyzed.
Controlled study using convenience
sampling technique
A group of 20 individuals (age 18-60)
experiencing insomnia and frequent anxiety
were selected for the study. It was made
sure that the subjects did not have disorders
such as lactose intolerance, dairy allergy or
any other discomfort pertaining to the
consumption of yoghurt. Ten subjects were
treated as the control. The remaining 10
individuals were asked to consume 100g
yoghurt after consumption of food at night
before sleep for 3 weeks and the quantity
was increased to 150g for 5 weeks. A
questionnaire (Table 1) was made and the
subjects were asked to score the intensity/
frequency on scale of 1-10 (1 being lowest
and 10 being highest). This was done at the
beginning and at the end of 8 weeks.
Observations were made as follows:
a. The mean score of all individuals
along with percentage change for
every category was calculated before

and after the study.

b. The cumulative scores of each
individual before and after the 8
weeks study was calculated in order
to evaluate the improvement of the
overall sleep patterns and levels of
anxiety of each individual. The data
thus obtained was plotted on a graph.

RESULTS AND DISCUSSION

A. Analysis of probiotic properties of
bacteria in yoghurt

Isolation of bacteria from home-fermented

yoghurt

The bacteria isolated on the MRS agar were

observed as white pin-headed colonies

(Figure 1).

Gram staining of the isolated bacteria

The isolated bacteria were found to be

Gram- positive bacilli (Figure 2).

Optimisation of pH and temperature

The absorbance at different pH and

temperature conditions (Table 2) indicated

the optimum conditions for growth of the

isolated bacteria to be pH 6 and

temperature 25 C (optimum range of 25 -

35°C).

Haemolytic properties of isolated bacteria

The blood agar plate displaying gamma

hemolysis (Figure 3), appearing brownish

indicates they are  non-pathogenic

probiotic bacteria.

Antibiotic susceptibility of the isolated

bacteria

Thebroth containing antibiotic showed+

0.080absorbance. This shows that the

IBPAS, July, 2022, 11(7)

3290



Sruthi C* And Shruthi S

Research Article

bacteria are susceptible to antibiotics and

show significant growth resisting them.

Antimicrobial activity of the isolated

bacteria

The incubated plate showed an 8mm wide

zone of inhibition (Figure 4).

B. Survey and Statistical Analysis - to
study the effect of yoghurt on human
health

General survey

Out of a population of 150 people within

the age group of 18-60, 58.2% (87/150)

were regular consumers of yoghurt while

41.8% (63/150) were people who do not

consume yoghurt regularly.

Overall, it is seen that the percentage of

population under stress, anxiety and

insomnia is significantly high in the case of
irregular consumers of  yoghurt.

Particularly, the percentage of population

experiencing insomnia due to anxiety

amidst sleep is drastically high in the case

(76.2%) in
comparison to the regular consumers
(49.5%).

Controlled  study

of irregular consumers

analysis using

convenience sampling technique

a. The percentage change in the mean
score for each category calculated was
negative, Negative percentage change
indicates a net decrease in the
percentage of population with respect to
each category. It clearly proved that
regular  consumption of  home-

fermented yoghurt over a period of 8

considerable

weeks can  produce

improvement in the anxiety and
insomnia levels of the individual
(Table 4).

The total scores calculated before and
after 8 weeks for each individual clearly

shows a decrease over 8 weeks (Figure

5).

Table 1: Questionnaire used for the controlled study

QUESTIONNAIRE
Indicate your agreement or disagreement with the following sentences using numbers 1-10
(1- Very Low----10- Very High)

I have an issue falling asleep

I have an issue staying asleep (waking up multiple times)

I experience stress

I experience sleeplessness due to anxiety and unspecified stress at night

A R Bl I

I experience frequent headaches (excluding cases of migraine)
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Figure 1: White pin-headed colonies observed on MRS Agar

B

Figure 2: Colonies observed under 100X magnification after Gram Staining

Table 2: Absorbance values at different pH and temperature conditions

pH O.D at 600nm Temperature ("C) 0O.D at 600nm

3 0.021 5 0.021
4 0.032 25 0.032
5 0.049 30 0.049
6 0.208 35 0.208
7 0.105 40 0.105
8 0.076 50 0.076
9 0.050

Figure 3: y-haemolysis observed on blood agar with inoculation of isolated bacteria
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Figure 4: 8mm zone of inhibition on agar plate with Staphylococcus aureus inoculated with isolated bacteria

Table 3: Percentage of population that experience sleep related issues in consumers

Regular consumers Irregular consumers
Difficulty falling asleep 32/87 37.3% 29/63 45.7%
Difficulty Staying asleep (waking up 40/87 45.5% 39/63 61.9%
multiple times)
General stress 47/87 54.3% 41/63 65.6%
Inability to s!eep due to anxiety 43/87 49.5% 48/63 76.2%
amidst sleep
Experience of frequent headaches 15/87 16.7% 15/63 24%
Table 4: Calculations of the mean scores and percentage change form questionnaire
Mean Scores
Percentage change
Before After
-x
Category ) o) Yy - % 100
Issue falling asleep 7.7 3.7 -51.94%
Issue staying asleep (waking up multiple 6.9 43 37.68%
times)

General stress 7.5 4.9 -34.67%

Feeling anxiety amidst sleep 7.9 3.8 -51.89%

Experience of. freql}ent ‘headache 4.1 3.2 21.95%

(excluding migraine)

Analysis of cummulative scores
45
40 ‘\\ //\
z 35 /\\\/
2 \/ "
: 25 A /7
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S 20 -\\ / }\‘-\ i N
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g 15 V N
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5
0
1 2 3 4 5 6 7 8 9 10
—+—Before| 41 32 27 38 33 32 37 40 28 33
—m—After | 22 20 11 22 19 14 17 24 16 25

Figure 5: Chart showing the overall improvement in scores before and after the study over 8 weeks
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CONCLUSION

The use of probiotic supplements is a rising
trend due to its beneficiary properties and
fewer side effects produced. However,
synthetically manufactured supplements
invariably contain components that produce
side effects in the long run. Various
harmful additives have been isolated from
commercial yoghurt like non- nutritive
sweeteners [15], and additives are found to
be added as protective agents for
preservation [16]. Thus home-fermented
yoghurt is definitely a safer, un-adulterated
supplement, showing significant probiotic
properties.

As against the work of Sharifan et al. [17]
and Jaatinen et al. [18], the present study
indicated that normal yoghurt without any
fortification or presence of bioactive
compounds also had significant
improvement in insomnia and quality of
life. The survey study showed that the
percentage of population facing sleep and
anxiety issues could be significantly
reduced by consumption of yoghurt
regularly. Therefore, it can be concluded
that regular consumption of home-made
unprocessed yoghurt can be used as an
effective probiotic supplement to cure
anxiety and insomnia.
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