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Abstract

Background: The frequency of HETAFU candy consumption which is made by Combining these bioactive agents-probiotics, essential
oils, and DHA-into a single, convenient delivery system may influence oral health by altering the balance of microbial populations.
This study examines the effects of consuming two versus five candies on the levels of Streptococcus mutans, Lactobacillus, Actino-

mycetes, and Candida over eight weeks.

Objectives: To assess the differences in oral microbial levels between two HETAFU candy consumption groups and evaluate the

implications for oral health.

Methods: A total of 200 participants were divided into two groups: the 2 HETAFU Candies group and the 5 HETAFU Candies group,
with each group consuming their respective HETAFU candy quantity over eight weeks. Microbial levels were measured at baseline, 2
weeks, 4 weeks, and 8 weeks using appropriate microbiological techniques. Statistical analyses, including Z scores and p-values, were

conducted to determine the significance of differences between groups.

Results: At baseline, no significant differences were observed in microbial levels. However, significant reductions in Streptococcus
mutans were noted in the 2 HETAFU Candies group from the 2-week follow-up onward (p < 0.0001). Similarly, Lactobacillus levels
decreased significantly in the 2 HETAFU Candies group, while the 5 HETAFU Candies group showed more decreased levels of Can-
dida (p < 0.0001) due to higher exposure to bioactive agents. Actinomycetes levels also favoured the 2 HETAFU Candies group after
2 weeks (p < 0.0001), indicating a healthier oral environment.

Conclusions: Moderate HETAFU candy consumption, characterized by fewer HETAFU candies, is associated with a more favorable
oral microbiome, promoting beneficial bacteria and inhibiting pathogenic species. The functional ingredients in HETAFU candies may
enhance health benefits when consumed in moderation. Further research with larger sample sizes and diverse populations is war-
ranted to confirm these findings and explore underlying mechanisms.
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Introduction

Dental caries, one of the most prevalent chronic diseases world-
wide, affects individuals across all age groups and continues to be
a significant public health concern. It is primarily caused by the
colonization and proliferation of cariogenic bacteria in the oral
cavity, which leads to the demineralization of tooth enamel and the
formation of cavities. The development of dental caries is a multi-
factorial process, influenced by poor oral hygiene, dietary habits,
and the presence of pathogenic microorganisms, among which
Streptococcus mutans, Lactobacillus species, Candida albicans, and
Actinomyces species play a central role. These microorganisms
produce organic acids as metabolic by-products, which lower the

pH in the oral environment, promoting enamel breakdown [1].

Traditional preventive measures such as brushing with fluoride
toothpaste, flossing, and professional dental care have proven ef-
fective in reducing the incidence of dental caries. However, there is
an increasing demand for novel and complementary approaches
that target the underlying microbial causes of the disease while
enhancing the overall health of the oral microbiome [2]. Recent
advancements in oral health research have shifted focus toward
functional foods and bioactive compounds that can offer both pre-

ventive and therapeutic benefits in controlling oral pathogens [3].

Probiotics, in particular, have gained attention for their poten-
tial to restore microbial balance and suppress the growth of harm-
ful bacteria. Bacillus coagulans, a spore-forming probiotic, has
demonstrated promising results in various studies by producing
beneficial metabolites, competing with pathogenic microorgan-
isms, and enhancing the host’s immune response. When adminis-
tered in sufficient quantities, Bacillus coagulans can colonize the
oral cavity and gastrointestinal tract, creating a hostile environ-

ment for cariogenic bacteria such as S. mutans and L. acidophilus

[4]-

In addition to probiotics, essential oils have been recognized for
their potent antimicrobial properties. Essential oils such as cinna-
mon oil, clove oil, and peppermint oil contain active compounds
like cinnamaldehyde, eugenol and menthol that can disrupt bacte-
rial cell walls, inhibit biofilm formation, and neutralize oral patho-
gens. Their inclusion in oral care products has shown efficacy in
reducing bacterial counts and preventing the accumulation of

plaque and tartar [5,6].

Furthermore, omega-3 fatty acids, particularly DHA (doco-
sahexaenoic acid), are known for their anti-inflammatory and

immunomodulatory effects. DHA plays a critical role in memory
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enhancement along with reducing inflammation in the body, in-
cluding the oral cavity, where chronic inflammation can exacerbate
periodontal disease and caries progression. Emerging research
suggests that DHA may also exert direct antibacterial effects, mak-

ing it a valuable component in oral health interventions.

Combining these bioactive agents-probiotics, essential oils, and
DHA-into a single, convenient delivery system like candy represents
an innovative approach to enhancing oral health. The candy formu-
lation under investigation in this study contains LLSPL-Bacillus co-
agulans, a blend of essential oils, and LLSPL vegan DHA, designed
to target the most common caries-causing pathogens, including S.
mutans, L. acidophilus, C. albicans, and Actinomyces species. By in-
tegrating these natural compounds, the candy aims to reduce the
microbial load of harmful bacteria while promoting a healthier oral

microbiome.

The rationale for this study is rooted in the need for innovative,
accessible, and patient-friendly solutions to reduce the global bur-
den of dental caries. By investigating the combined effects of pro-
biotics, essential oils, and DHA, this research seeks to provide new
evidence on how natural and bioactive compounds can be integrat-
ed into everyday products to enhance oral health. If successful, this
candy formulation could offer a convenient, non-invasive alterna-
tive to conventional oral care methods, particularly for individu-
als with difficulty maintaining traditional oral hygiene routines or

those at high risk for caries.

Methodology

This randomized controlled trial was conducted by Lasarkaali
Life Science Pvt. Ltd., with brand name HETAFU, which is a sci-
ence-driven food company focused on addressing critical global
challenges, including oral healthcare, food security, nutrition, and
sustainability. The company leverages advanced scientific research
and technology to create innovative food products, with a particu-
lar emphasis on promoting health and well-being. LLSPL product
portfolio includes nutritionally balanced snacks and foods formu-
lated to support dental health, specifically designed to meet the di-
etary needs of children. With a commitment to quality and safety,
Lasarkaali Life Science Pvt. Ltd. ensures that all products are craft-
ed from premium ingredients and adhere to rigorous standards of

food safety and efficacy.

Study design

This study was conducted as a randomized controlled trial to
evaluate the efficacy of a HETAFU candy formulation containing
LLSPL-probiotics (Bacillus coagulans), essential oils, and DHA in
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reducing the oral microbial load of key pathogens, including Can-
dida albicans, Streptococcus mutans, and Lactobacillus spp. A total
of 200 participants were enrolled and followed for a period of 8

weeks, with evaluations conducted at 2-week intervals.

Participants

The study involved 200 healthy children aged 5 to 14 years, re-
cruited from Amithabha Aadrana Vidyalaya. Inclusion criteria en-
compassed children with no history of systemic diseases affecting
oral health, no use of antibiotics or antifungal medications in the
preceding month, and no ongoing oral diseases requiring treat-
ment (e.g., significant dental caries). Exclusion criteria involved
known allergies to any components of the candy, whose parents
declined to give consent, as well as children with compromised im-

mune systems.

Randomization and group assignment

Participants were randomly assigned to one of two groups:

e  Group A: Consisted of 100 participants who consumed 2
HETAFU candies daily for 8 weeks.

e  Group B: Included 100 participants who consumed 5 HETA-
FU candies daily for 8 weeks.

Randomization was achieved using a computer-generated ran-

dom number sequence, ensuring that assignment was unbiased.

HETAFU candy formulation

The HETAFU candy formulation was designed to include a stan-
dardized quantity of LLSPL-Bacillus coagulans, selected essential
oils (such as cinnamon oil, clove oil and peppermint oil), and DHA,
ensuring that each candy contained a sufficient concentration of

these active ingredients to target oral pathogens effectively.

Follow-up schedule

Participants were followed up at three designated intervals: 2
weeks, 4 weeks, and 8 weeks post-initiation of HETAFU candy con-
sumption. At each follow-up visit, the following procedures were

performed:

Swab collection and analysis procedure

Swabs were collected from 200 individuals, comprising both
healthy subjects and those with major and minor dental caries, be-
fore and after consuming oval candy samples. The objective was to
analyse the microbial load of Candida albicans, Streptococcus mu-

tans, and Lactobacillus spp. before and after candy consumption.

Requirements

e  Sterile Swabs: Pre-filled with an appropriate diluent, such as
Peptone salt solution, Buffered peptone water, or saline (gen-

erally 10 mL, but not less than 5 mL depending on the test).
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e  Personal Protective Equipment: Apron, head cap, mask, and
sterile hand gloves.
e  Chilled Icebox: Utilized for storing swabs at 2-8°C immedi-

ately after collection.
Swab collection procedure

e  Preparation: The research team donned aprons, head caps,
masks, and sterile gloves to maintain aseptic conditions
throughout the procedure.

e Hand Swab Collection: A sterile swab was removed from its
tube and moistened with sterile solution. The palm and finger
notches of the dominant hand were swabbed, applying suffi-
cient pressure to create flex in the swab while rotating it to
collect samples from all sides of the swab tip. Following the
swabbing process, the swab was placed back into the tube con-
taining 10 mL of saline solution.

e  Oral Swab Collection: A new sterile swab was employed for
the oral collection. The swab pack was opened, and the swab
was moistened with the diluent, ensuring excess liquid was
removed by pressing the tip against the wall of the tube. The
entire oral cavity was swabbed, including the surfaces of both
the upper and lower teeth. All areas were covered by rotating
the swab between the thumb and forefinger. After the collec-
tion, the swab was returned to the tube containing the diluent.

e Labelling: Each swab tube was clearly labelled with relevant
details, including the participant’s name, date of collection,
and whether the swab was obtained before or after HETAFU
candy consumption.

e  Storage: The labelled swabs were immediately placed in a
chilled icebox to maintain a temperature of 2-8°C until analy-

sis.
Microbial Analysis

e Preparation of Serial Dilutions: The collected swabs were
brought to room temperature prior to analysis. Each tube was
vortexed thoroughly to ensure proper mixing of the sample. A
1 mL aliquot of the swab liquid was mixed with 9 mL of sterile
diluent to prepare a 1:10 dilution (10™%). The sample was seri-
ally diluted up to 107 using a 1:9 ratio of swab liquid to sterile
diluent.

e Inoculation: All serial dilutions were inoculated onto ap-
propriately labelled sterile petri plates, ensuring each plate
was marked with participant details (before/after), organism
name, and dilution factor. The respective media (as detailed in
the table below) was poured onto each petri plate and gently
mixed. After solidification of the media, the inoculated plates

were placed into incubation.
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Counting and reporting

Upon completion of the incubation period, colony-forming units
(CFUs) for Candida spp., S. mutans, and Lactobacillus spp. Actino-
mycetes, on each plate were counted. The CFUs for each organism

were recorded for both pre- and post-candy samples.

Data collection

Alongside the microbial analysis, participants completed a
structured questionnaire at each follow-up visit to assess adher-
ence to candy consumption, any adverse effects experienced, and

changes in oral hygiene practices.

Data analysis

The primary outcome measured was the change in the micro-
bial load of Candida albicans, S. mutans, and Lactobacillus spp. Acti-
nomycetes from baseline to each follow-up time point. Data analy-
sis was performed using non-parametric tests following normality
assessments to determine the distribution of the data. Statistical
analyses were conducted using appropriate non-parametric meth-
ods (e.g., Kruskal-Wallis test, Mann-Whitney U test) to evaluate dif-
ferences in microbial load among groups at different time points. A

p-value of <0.05 was considered statistically significant.
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Ethical considerations

Ethical approval for the study was obtained from the Institu-
tional Review Board (IRB). All participants provided informed
consent before enrolment, ensuring they understood the study’s

purpose, procedures, and any potential risks involved.

Results

The study included a total of 200 participants, with each of the
two groups consisting of 100 individuals. Gender distribution was
consistent across both groups, with 45 males and 55 females in
each group, resulting in a combined total of 90 males (45.0%) and
110 females (55.0%) across all participants. This distribution re-
flects a slightly higher representation of females in the study popu-

lation.

In terms of age demographics, both groups exhibited a compa-
rable mean age of 9.13 years (standard deviation = 2.762, standard
error = 0.276). The statistical analysis revealed a P value of 0.9, in-
dicating no statistically significant difference in mean age between
the two groups. This suggests that the age distributions of the par-
ticipants in both candy consumption groups were similar, thereby
minimizing potential confounding factors related to age in the as-

sessment of the intervention’s effects.

Streptococcus Group N Mean Rank Sum of Ranks Z P value
Baseline Streptococcus 2 Candies group 100 89.08 8908.00 -2.796 0.24
5 Candies group 100 111.92 11192.00
2 Weeks Streptococcus 2 Candies group 100 115.45 11544.50 -3.660 <0.0001*
5 Candies group 100 85.56 8555.50
4 Weeks Streptococcus 2 Candies group 100 128.76 12875.50 -6.917 <0.0001*
5 Candies group 100 72.25 7224.50
8 Weeks Streptococcus 2 Candies group 100 149.90 14990.00 -12.097 <0.0001*
5 Candies group 100 51.10 5110.00

Table 1: Streptococcus Levels Across Candy Groups at Different Time Points.

The table 1 presents the results of the Mann-Whitney test com-
paring Streptococcus levels between two candy groups at different
time points: baseline, 2 weeks, 4 weeks, and 8 weeks. For baseline
Streptococcus, the 2 Candies group has a mean rank of 89.08, while
the 5 Candies group has a mean rank of 111.92, yielding a Z score
of -2.796 and a P value of 0.24, indicating no significant difference
between the groups. However, at the 2-week follow-up, the 2 Can-
dies group shows a mean rank of 115.45 compared to 85.56 for the
5 Candies group, with a Z score of -3.660 and a P value of <0.0001,
indicating a significant difference. At 4 weeks, the 2 Candies group

has a mean rank of 128.76 versus 72.25 for the 5 Candies group

(Z=-6.917,P <0.0001), also reflecting a significant difference. Fi-
nally, at the 8-week mark, the mean rank for the 2 Candies group is
149.90 compared to 51.10 for the 5 Candies group, resulting ina Z
score of -12.097 and a P value of <0.0001, further confirming a sig-
nificant difference. Overall, significant differences in Streptococcus
levels between the two groups emerge from the 2-week follow-up

onward.

The table 2 summarizes the Mann-Whitney test results compar-
ing Lactobacillus levels between the two candy groups at various

time points: baseline, 2 weeks, 4 weeks, and 8 weeks. At baseline,
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Lactobacillus Group N Mean Rank |Sum of Ranks Z P value

Baseline Lactobacillus 2 Candies group 100 115.87 11587.00 -3.758 0.37
5 Candies group 100 85.13 8513.00

2 weeks Lactobacillus 2 Candies group 100 114.58 11458.00 -3.443 0.001*
5 Candies group 100 86.42 8642.00

4 Weeks Lactobacillus 2 Candies group 100 150.29 15029.00 |-12.169 <0.0001*
5 Candies group 100 50.71 5071.00

8 Weeks Lactobacillus 2 Candies group 100 150.50 15050.00 |-12.224 <0.0001*
5 Candies group 100 50.50 5050.00

Table 2: Lactobacillus Levels Across Candy Groups at Different Time Point.

the 2 Candies group has a mean rank of 115.87, while the 5 Candies
group has a mean rank of 85.13, with a Z score of -3.758 and a P
value of 0.37, indicating no significant difference. At the 2-week
follow-up, the mean rank for the 2 Candies group is 114.58 com-
pared to 86.42 for the 5 Candies group, resulting in a Z score of
-3.443 and a P value of 0.001, signifying a significant difference.
At the 4-week mark, the 2 Candies group shows a mean rank of

150.29 versus 50.71 for the 5 Candies group, with a Z score of
-12.169 and a P value of <0.0001, indicating a strong significant dif-
ference. Finally, at 8 weeks, the mean rank for the 2 Candies group
is 150.50 compared to 50.50 for the 5 Candies group, yielding a Z
score of -12.224 and a P value of <0.0001, further confirming sig-
nificant differences in Lactobacillus levels. Overall, significant dif-

ferences emerge from the 2-week follow-up onward.

Actinomycetes Group N Mean Rank Sum of Ranks Z P value
Baseline Actinomycetes 2 Candies group 100 104.24 10424.00 -916 .360
5 Candies group 100 96.76 9676.00
2 Weeks Actinomycetes 2 Candies group 100 137.24 13723.50 -8.992 <0.0001*
5 Candies group 100 63.77 6376.50
4 Weeks Actinomycetes 2 Candies group 100 121.28 12128.00 -5.088 <0.0001*
5 Candies group 100 79.72 7972.00
8 Weeks Actinomycetes 2 Candies group 100 150.22 15022.00 -12.163 <0.0001*
5 Candies group 100 50.78 5078.00

Table 3: Actinomycetess Levels Across Candy Groups at Different Time Points.

The table 3 presents the Mann-Whitney test results comparing
Actinomycetes levels between the two candy groups at different
time points: baseline, 2 weeks, 4 weeks, and 8 weeks. At baseline,
the 2 Candies group has a mean rank of 104.24, while the 5 Can-
dies group has a mean rank of 96.76, with a Z score of -0.916 and
a P value of 0.360, indicating no significant difference between
the groups. At the 2-week follow-up, the 2 Candies group shows a
mean rank of 137.24 compared to 63.77 for the 5 Candies group,
resulting in a Z score of -8.992 and a P value of <0.0001, indicat-
ing a significant difference. At 4 weeks, the mean rank for the 2
Candies group is 121.28 versus 79.72 for the 5 Candies group,
with a Z score of -5.088 and a P value of <0.0001, further demon-
strating a significant difference. Finally, at the 8-week mark, the
2 Candies group has a mean rank of 150.22 compared to 50.78
for the 5 Candies group, resulting in a Z score of -12.163 and a P

value of <0.0001, confirming strong significant differences in Acti-
nomycetes levels. Significant differences become evident from the

2-week follow-up onward.

The table 4 summarizes the Mann-Whitney test results for com-
paring Candida levels between the two candy groups at baseline
and at 2, 4, and 8 weeks. At baseline, the 2 Candies group has a
mean rank of 106.88, while the 5 Candies group has a mean rank
of 94.12, resulting in a Z score of -1.562 and a P value of 0.118,
indicating no significant difference. However, at the 2-week follow-
up, the 2 Candies group shows a mean rank of 123.76 compared to
77.24 for the 5 Candies group, with a Z score of -5.690 and a P val-
ue of <0.0001, demonstrating a significant difference. At 4 weeks,

the mean rank for the 2 Candies group is 123.98 versus 77.02 for
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Candida Group N Mean Rank| Sum of Ranks Z P value
2 Candies group 100 106.88 10688.00
Baseline Candida -1.562 118
5 Candies group 100 94.12 9412.00
2 Candies group 100 123.76 12376.00
2 Weeks Candida -5.690 <0.0001*
5 Candies group 100 77.24 7724.00
2 Candies group 100 123.98 12398.00
4 Weeks Candida -5.747 <0.0001*
5 Candies group 100 77.02 7702.00
2 Candies group 100 150.38 15038.00
8 Weeks Candida -12.209 <0.0001*
5 Candies group 100 50.62 5062.00

Table 4: Candida Levels Across Candy Groups at Different Time Points.
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the 5 Candies group, yielding a Z score of -5.747 and a P value of
<0.0001, confirming continued significant differences. Finally, at 8
weeks, the 2 Candies group has a mean rank of 150.38 compared
to 50.62 for the 5 Candies group, with a Z score of -12.209 and a P

value of <0.0001, indicating strong significant differences in Can-
dida levels. Significant differences are observed from the 2-week

follow-up onward.

Sample 1-Sample 2 Test Statistic Std. Error Std. Test Statistic P value
8 Weeks Streptococcus-4 Weeks Streptococcus 1.000 .183 5.477 <0.0001*
8 Weeks Streptococcus-2 Weeks Streptococcus 2.000 .183 10.954 <0.0001*
8 Weeks Streptococcus-Baseline Streptococcus 3.000 .183 16.432 <0.0001*
4 Weeks Streptococcus-2 Weeks Streptococcus 1.000 .183 5.477 <0.0001*
4 Weeks Streptococcus-Baseline Streptococcus 2.000 .183 10.954 <0.0001*
2 Weeks Streptococcus-Baseline Streptococcus 1.000 .183 5.477 <0.0001*

The table 5 summarizes the pairwise comparisons of Strepto-
coccus levels among the 2 Candies group at different time points
using the Friedman test. Significant differences were observed
across all comparisons. Specifically, comparisons between 8 Weeks
and 4 Weeks showed a test statistic of 1.000, with a standard er-
ror of 0.183 and a standardized test statistic of 5.477, yielding a
significance level of <0.0001. Similarly, the difference between 8
Weeks and 2 Weeks had a test statistic of 2.000, a standard error of
0.183, and a standardized test statistic of 10.954, also significant at
<0.0001. The comparison between 8 Weeks and Baseline yielded
a test statistic of 3.000, with a standardized test statistic of 16.432
and a significance level of <0.0001. Additionally, the differences be-
tween 4 Weeks and 2 Weeks, 4 Weeks and Baseline, and 2 Weeks
and Baseline all resulted in test statistics indicating significant dif-
ferences, with significance levels of <0.0001 in each case. Overall,
these results highlight the significant effect of time on Streptococ-

cus levels in the 2 Candies group.

The figure 1 shows a diagram titled “Pairwise Comparisons”
representing the sample number of successes for Streptococcus
at different time points. There are five labeled nodes: Baseline
Streptococcus (4.00), 2 Weeks Streptococcus (3.00), 4 Weeks
Streptococcus (2.00), 8 Weeks Streptococcus (1.00), and 2 Weeks

Streptococcus (3.00). These nodes are connected by lines to form a
diamond-shaped structure, representing the comparisons between
the different time points. Each node reflects the corresponding
sample success values at that particular time point, with lines em-
phasizing the relationships between them. The diagram highlights
changes in Streptococcus levels over time.

Pairwise Comparisons

2 Weeks Streptococcus
300

\
\

Baseline Stigftococcus 8 Weeks Streptococcus

4.00 100 ™

ek StggPtococcus

Each node shows the sample number of successes.

Figure 1: Pair wise comparisons of 2 candy group

of Streptococcus.
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Sample 1-Sample 2 Test Statistic | Std. Error | Std. Test Statistic P value

8 Weeks Lactobacillus-4 Weeks Lactobacillus 1.000 .183 5.477 <0.0001*
8 Weeks Lactobacillus-2 Lactobacillus 2.000 .183 10.954 <0.0001*

8 Weeks Lactobacillus-Baseline Lactobacillus 3.000 .183 16.432 <0.0001*
4 Weeks Lactobacillus-2 Lactobacillus 1.000 .183 5.477 <0.0001*

4 Weeks Lactobacillus-Baseline Lactobacillus 2.000 .183 10.954 <0.0001*
2 Lactobacillus-Baseline Lactobacillus 1.000 .183 5.477 <0.0001*

Table 6: Pair wise comparisons of 2 candy group of Lactobacillus.

The table 6 presents the results of the Related-Samples Fried-
man’s Two-Way Analysis of Variance by Ranks for pairwise com-
parisons of Lactobacillus at different time points, revealing sig-
nificant differences among samples. The comparison between 8
Weeks Lactobacillus and 4 Weeks Lactobacillus shows a test sta-
tistic of 1.000, with a standard error of 0.183, yielding a standard
test statistic of 5.477 and a P value of <0.0001. Similarly, the com-
parison between 8 Weeks Lactobacillus and 2 Weeks Lactobacillus
has a test statistic of 2.000, a standard error of 0.183, a standard
test statistic of 10.954, and a P value of <0.0001. The difference
between 8 Weeks Lactobacillus and Baseline Lactobacillus is even
more pronounced, with a test statistic of 3.000, a standard error of
0.183, a standard test statistic of 16.432, and a P value of <0.0001.
Additionally, the comparisons of 4 Weeks Lactobacillus to 2 Weeks
Lactobacillus (test statistic of 1.000, standard test statistic of 5.477,

Pairwise Comparisons

2 Lactobacillus
3.00

8 Weeks Lactobacillus

Each node shows the sample number of successes.

Figure 2: Pair wise comparisons of 2 candy group of Lactobacillus.

P value <0.0001), 4 Weeks Lactobacillus to Baseline Lactobacillus
(test statistic of 2.000, standard test statistic of 10.954, P value
<0.0001), and 2 Weeks Lactobacillus to Baseline Lactobacillus (test
statistic of 1.000, standard test statistic of 5.477, P value <0.0001)

further indicate statistically significant changes over time.

Figure 2 shows a diagram titled “Pairwise Comparisons” repre-
senting the sample number of successes for Lactobacillus at differ-
ent time points. There are five labeled nodes: Baseline Lactobacillus
(4.00), 2 Weeks Lactobacillus (3.00), 4 Weeks Lactobacillus (2.00),
8 Weeks Lactobacillus (1.00), and another 2 Weeks Lactobacillus
(3.00). These nodes are connected by lines to form a diamond-
shaped structure, representing the comparisons between the dif-
ferent time points. Each node reflects the corresponding sample
success values at that particular time point, with lines emphasizing
the relationships between them. The diagram highlights changes in

Lactobacillus levels over time.

The table 7 presents pairwise comparisons of Actinomycetes
across various time points, revealing significant differences in
sample success rates. The test statistics show that comparisons be-
tween 8 Weeks and 4 Weeks (1.000), 8 Weeks and 2 Weeks (2.000),
and 8 Weeks and Baseline (3.000) demonstrate substantial chang-
es, with standardized test statistics of 5.477, 10.954, and 16.432,
respectively, all yielding p-values less than or equal to 0.0001. Ad-
ditionally, comparisons between 4 Weeks and 2 Weeks (1.000), 4
Weeks and Baseline (2.000), and 2 Weeks and Baseline (1.000) also
indicate significant differences, with standardized test statistics of
5.477 and 10.954, all resulting in similarly low p-values. This high-
lights the pronounced temporal variations in Actinomycetes levels
throughout the study period.
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Sample 1-Sample 2 Test Statistic [Std. Error| Std. Test Statistic Sig.
8 Weeks Actinomycetes-4 Weeks Actinomycetes 1.000 .183 5.477 <0.0001*
8 Weeks Actinomycetes-2 Weeks Actinomycetes 2.000 183 10.954 <0.0001*
8 Weeks Actinomycetes-Baseline Actinomycetes 3.000 .183 16.432 <0.0001*
4 Weeks Actinomycetes-2 Weeks Actinomycetes 1.000 183 5.477 <0.0001*
4 Weeks Actinomycetes-Baseline Actinomycetes 2.000 .183 10.954 <0.0001*
2 Weeks Actinomycetes-Baseline Actinomycetes 1.000 183 5.477 <0.0001*

Table 7: Pair wise comparisons of 2 candy group of Actinomycetes.

Pairwise Comparisons

2 Weeks Actinomycetes
3.00

8 Weeks Actinomycetes

Baseline Actfiomycetes
400 1.00

Each node shows the sample number of successes.

Figure 3: Pair wise comparisons of 2 candy group

of Actinomycetes.

The figure 3 shows a diagram titled “Pairwise Comparisons”
representing the sample number of successes for Actinomycetes
at different time points. There are five labeled nodes: Baseline Ac-
tinomycetes (4.00), 2 Weeks Actinomycetes (3.00), 4 Weeks Acti-
nomycetes (2.00), 8 Weeks Actinomycetes (1.00), and another 2
Weeks Actinomycetes (3.00). These nodes are connected by lines
to form a diamond-shaped structure, representing the compari-
sons between the different time points. Each node reflects the cor-
responding sample success values at that particular time point,
with lines emphasizing the relationships between them. The dia-

gram highlights changes in Actinomycetes levels over time.

The table 8 shows the changes in Actinomycetes levels across
different time points utilized the Related-Samples Friedman’s
Two-Way Analysis of Variance by Ranks, a robust non-parametric
statistical method well-suited for comparing related samples, par-

ticularly when normality assumptions may not hold. This test as-

Sample 1-Sample 2 Test Statistic Std. Error Std. Test Statistic Sig.
8 Weeks Candida-4 Weeks Candida 1.000 .183 5.477 <0.0001*
8 Weeks Candida-2 Weeks Candida 2.000 .183 10.954 <0.0001*
8 Weeks Candida-Baseline Candida 3.000 .183 16.432 <0.0001*
4 Weeks Candida-2 Weeks Candida 1.000 .183 5.477 <0.0001*
4 Weeks Candida-Baseline Candida 2.000 .183 10.954 <0.0001*
2 Weeks Candida-Baseline Candida 1.000 .183 5.477 <0.0001*

Table 8: Pair wise comparisons of 2 candy group of Candida.

sesses differences in distributions across multiple related groups
by ranking the data rather than relying on the raw values, making

it ideal for our analysis of Actinomycetes levels over time.

The results of the Friedman’s test revealed significant differenc-
es in Actinomycetes success rates at various time intervals. Specifi-
cally, comparisons between the 8 Weeks Actinomycetes and the 4

Weeks, 2 Weeks, and Baseline Actinomycetes yielded substantial

test statistics, all with p-values less than or equal to 0.0001. These
findings indicate that there was a statistically significant decline in
Actinomycetes levels as time progressed, with the greatest differ-

ences observed between the baseline and the later time points.

In addition, comparisons between the 4 Weeks and 2 Weeks
Actinomycetes also demonstrated significant changes, further sup-

porting the conclusion that the sample success values decreased
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over time. The consistent pattern of declining Actinomycetes levels
underscores the importance of temporal factors in understanding
microbial dynamics and suggests that interventions or environ-
mental changes may play a crucial role in influencing these out-
comes. Overall, the use of Friedman’s test not only confirmed the
significance of these changes but also provided insights into the

trends in Actinomycetes levels across the study period.

Pairwise Comparisons

2Weeks Candida
3.00

Baselinefandida \3 Weeks Candida
4.00 180

Wbk Zandid:
E2)) 7

Each node shows the sample number of successes.

Figure 4: Pair wise comparisons of 2 candy group of candida.
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The figure 4 shows a diagram titled “Pairwise Comparisons” rep-
resenting the sample number of successes for Candida at different
time points. There are five labeled nodes: Baseline Candida (4.00),
2 Weeks Candida (3.00), 4 Weeks Candida (2.00), 8 Weeks Candida
(1.00), and 2 Weeks Candida (3.00). These nodes are connected by
lines to form a diamond-shaped structure, representing the com-
parisons between the different time points. Each node reflects the
corresponding sample success values at that particular time point,
with lines emphasizing the relationships between them. The dia-

gram highlights changes in Candida levels over time.

The table 9 shows the Streptococcus levels across different time
points was conducted through Related-Samples Friedman’s Two-
Way Analysis of Variance by Ranks, yielding significant insights
into the temporal changes in microbial success. The test statis-
tics reveal notable differences between the various time intervals.
For instance, comparisons between 8 Weeks Streptococcus and
the earlier time points-4 Weeks, 2 Weeks, and Baseline-indicated
significant declines in success rates, with test statistics of 5.477,
10.954, and 16.432, respectively, all achieving a p-value of less than
or equal to 0.0001. Similarly, comparisons between 4 Weeks and 2

Weeks Streptococcus also demonstrated significant differences (p

Sample 1-Sample 2 Test Statistic | Std. Error Std. Test Statistic P value
8 Weeks Streptococcus-4 Weeks Streptococcus 1.000 .183 5.477 <0.0001*
8 Weeks Streptococcus-2 Weeks Streptococcus 2.000 .183 10.954 <0.0001*
8 Weeks Streptococcus-Baseline Streptococcus 3.000 .183 16.432 <0.0001*
4 Weeks Streptococcus-2 Weeks Streptococcus 1.000 .183 5.477 <0.0001*
4 Weeks Streptococcus-Baseline Streptococcus 2.000 .183 10.954 <0.0001*
2 Weeks Streptococcus-Baseline Streptococcus 1.000 .183 5.477 <0.0001*

Table 9: Pair wise comparisons of 5 candy group of Streptococcus at different time points.

<0.0001), alongside a marked decrease when comparing 4 Weeks
to Baseline. The results further emphasized that 2 Weeks Strep-
tococcus also showed significant differences when compared to
the Baseline, reinforcing the trend of decreasing success rates over
time. Collectively, these findings highlight a consistent downward
trajectory in Streptococcus levels throughout the study, suggesting
that temporal dynamics significantly impact microbial populations
and warrant further investigation into the underlying factors con-

tributing to these changes.

The image shows a diagram titled “Pairwise Comparisons”
representing the sample number of successes for Streptococ-
cus at different time points. There are five labeled nodes: Base-
line Streptococcus (4.00), 2 Weeks Streptococcus (3.00), 4 Weeks
Streptococcus (2.00), 8 Weeks Streptococcus (1.00), and 2 Weeks
Streptococcus (3.00). These nodes are connected by lines to form a
diamond-shaped structure, representing the comparisons between
the different time points. Each node reflects the corresponding
sample success values at that particular time point, with lines em-
phasizing the relationships between them. The diagram highlights

changes in Streptococcus levels over time.
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Pairwise Comparisons

2 Weeks Streptococcus
3.00

8 Weeks Streptococcus
1.00

Each node shows the sample number of successes

Figure 5: Pair wise comparisons of 5 candy group

of Streptococcus.
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Table 10 presents the results of pairwise comparisons of Lac-
tobacillus levels across different time points, analyzed using the
Related-Samples Friedman’s Two-Way Analysis of Variance by
Ranks. The analysis revealed significant differences in success
rates at each time point. Notably, the comparison between 8 Weeks
Lactobacillus and 4 Weeks Lactobacillus yielded a test statistic of
5.477, with a p-value of .000, indicating a significant decline. Simi-
larly, the comparison between 8 Weeks Lactobacillus and 2 Weeks
Lactobacillus showed a substantial decrease, with a test statistic
of 10.954 and a p-value of .000. The most pronounced difference
was observed between 8 Weeks Lactobacillus and Baseline Lacto-
bacillus, where the test statistic was 16.432, again with a p-value of
.000, reinforcing the significant temporal changes in Lactobacillus
levels. Furthermore, comparisons between 4 Weeks Lactobacillus
and both 2 Weeks and Baseline Lactobacillus also demonstrated
significant differences (test statistics of 5.477 and 10.954, respec-
tively, both with p-values of .000). Finally, the analysis of 2 Weeks
Lactobacillus compared to Baseline Lactobacillus revealed a sig-
nificant difference, underscoring the overall trend of decreasing

Lactobacillus levels over time.

Sample 1-Sample 2 Test Statistic Std. Error Std. Test Statistic P value
8 Weeks Lactobacillus-4 Weeks Lactobacillus 1.000 .183 5.477 .000
8 Weeks Lactobacillus-2 Lactobacillus 2.000 .183 10.954 .000
8 Weeks Lactobacillus-Baseline Lactobacillus 3.000 .183 16.432 .000
4 Weeks Lactobacillus-2 Lactobacillus 1.000 .183 5.477 .000
4 Weeks Lactobacillus-Baseline Lactobacillus 2.000 .183 10.954 .000
2 Lactobacillus-Baseline Lactobacillus 1.000 .183 5.477 .000

Table 10: Pair wise comparisons of 5 candy group of Lactobacillus at different time points.

Pairwise Comparisons

2 Lactobacillus
3.00

ks Lactobacillus

Each node shows the sample number of successes

Figure 6: Pair wise comparisons of 5 candy group of Lactobacillus.

Figure 6 shows a diagram titled “Pairwise Comparisons” repre-
senting the sample number of successes for Lactobacillus at differ-
ent time points. There are five labeled nodes: Baseline Lactobacillus
(4.00), 2 Weeks Lactobacillus (3.00), 4 Weeks Lactobacillus (2.00),
8 Weeks Lactobacillus (1.00), and another 2 Weeks Lactobacillus
(3.00). These nodes are connected by lines to form a diamond-
shaped structure, representing the comparisons between the dif-
ferent time points. Each node reflects the corresponding sample
success values at that particular time point, with lines emphasizing
the relationships between them. The diagram highlights changes in

Lactobacillus levels over time.

Table 11 summarizes the results of pairwise comparisons of
Actinomycetes levels across various time points, demonstrating
significant changes over the study period. Utilizing the Related-
Samples Friedman’s Two-Way Analysis of Variance by Ranks, the

analysis highlights noteworthy differences in sample success rates.
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Sample 1-Sample 2 Test Statistic Std. Error Std. Test Statistic P Value
8 Weeks Actinomycetes-4 Weeks Actinomycetes 1.000 183 5.477 .000
8 Weeks Actinomycetes-2 Weeks Actinomycetes 2.000 .183 10.954 .000
8 Weeks Actinomycetes-Baseline Actinomycetes 3.000 183 16.432 .000
4 Weeks Actinomycetes-2 Weeks Actinomycetes 1.000 .183 5.477 .000
4 Weeks Actinomycetes-Baseline Actinomycetes 2.000 .183 10.954 .000
2 Weeks Actinomycetes-Baseline Actinomycetes 1.000 .183 5.477 .000

Table 11: Pair wise comparisons of 5 candy group of Actinomycetes at different time points.

The comparison between 8 Weeks Actinomycetes and 4 Weeks Ac-
tinomycetes yielded a test statistic of 5.477 with a p-value of .000,
indicating a significant decrease in success rates. A further decline
was observed in the comparison between 8 Weeks Actinomycetes
and 2 Weeks Actinomycetes, with a test statistic of 10.954 and a
p-value of .000, underscoring the impact of time on Actinomycetes
levels. The most substantial difference was noted when comparing
8 Weeks Actinomycetes to Baseline Actinomycetes, where the test
statistic reached 16.432, again with a p-value of .000, confirming a
significant reduction over the study timeline. Additional compari-
sons showed that 4 Weeks Actinomycetes also exhibited signifi-
cant differences when compared to both 2 Weeks and Baseline Ac-
tinomycetes (test statistics of 5.477 and 10.954, respectively, both
with p-values of .000). Finally, the analysis revealed a significant
difference between 2 Weeks Actinomycetes and Baseline Actino-
mycetes, further emphasizing the overall trend of decreasing Acti-
nomycetes levels over time. These findings highlight the temporal
dynamics of Actinomycetes and suggest that understanding these

changes may be critical for future interventions and studies.

Pairwise Comparisons

2 Weeks Actinomycetes
3.00

8Weeks Actinomycetes

Baseline Acifiomycetes
4.00 1.00

Each node shows the sample number of successes.

Figure 7: Pair wise comparisons of 5 candy group

of Actinomycetes.

The figure 7 shows a diagram titled “Pairwise Comparisons”
representing the sample number of successes for Actinomycetes at
different time points. There are five labeled nodes: Baseline Actino-
mycetes (4.00), 2 Weeks Actinomycetes (3.00), 4 Weeks Actinomy-
cetes (2.00), 8 Weeks Actinomycetes (1.00), and another 2 Weeks
Actinomycetes (3.00). These nodes are connected by lines to form a
diamond-shaped structure, representing the comparisons between
the different time points. Each node reflects the corresponding
sample success values at that particular time point, with lines em-
phasizing the relationships between them. The diagram highlights

changes in Actinomycetes levels over time.

Table 12 presents the results of pairwise comparisons of Candi-
da levels across various time points, analyzed through the Related-
Samples Friedman’s Two-Way Analysis of Variance by Ranks. The
findings reveal significant differences in the sample success rates
over time. Notably, the comparison between 8 Weeks Candida and
4 Weeks Candida resulted in a test statistic of 5.477, with a p-value
of .000, indicating a significant decline. The differences were even
more pronounced in the comparison between 8 Weeks Candida
and 2 Weeks Candida, where the test statistic was 11.037, also with
a p-value of .000. When comparing 8 Weeks Candida to Baseline
Candida, the test statistic reached 16.350, confirming a substantial
reduction over the study period. Further analysis showed that the
comparison between 4 Weeks Candida and 2 Weeks Candida yield-
ed a test statistic of 5.559 (p =.000), while the difference between
4 Weeks Candida and Baseline Candida had a test statistic of 10.872
(p =.000), both indicating significant changes. Lastly, the compari-
son between 2 Weeks Candida and Baseline Candida produced a
test statistic of 5.313 with a p-value of .000, underscoring the con-

sistent trend of decreasing Candida levels over time.

The figure 8 shows a diagram titled “Pairwise Comparisons”
representing the sample number of successes for Candida at dif-
ferent time points. There are five labeled nodes: Baseline Candida
(4.00), 2 Weeks Candida (3.00), 4 Weeks Candida (2.00), 8 Weeks
Candida (1.00), and 2 Weeks Candida (3.00). These nodes are con-

nected by lines to form a diamond-shaped structure, representing
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Sample 1-Sample 2 Test Statistic | Std. Error |Std. Test Statistic/ P Value
8 Weeks Candida-4 Weeks Candida 1.000 .183 5.477 .000
8 Weeks Candida-2 Weeks Candida 2.015 183 11.037 .000
8 Weeks Candida-Baseline Candida 2.985 .183 16.350 .000
4 Weeks Candida-2 Weeks Candida 1.015 .183 5.559 .000
4 Weeks Candida-Baseline Candida 1.985 .183 10.872 .000
2 Weeks Candida-Baseline Candida 970 .183 5.313 .000

Table 12: Pair wise comparisons of 5 cndy group of Candida at different time points.

Pairwise Comparisons

2 Weeks Candida
3.02

Weeks Candida
180

=ks Landida

Each node shows the sample number of successes

Figure 8: Pair wise comparisons of 5 candy group

of Actinomycetes.

the comparisons between the different time points. Each node
reflects the corresponding sample success values at that particu-
lar time point, with lines emphasizing the relationships between

them. The diagram highlights changes in Candida levels over time.

Discussion

This study aimed to investigate the effects of consuming Hetafu
candies infused with a combination of essential oils, probiotics
(LLSPL-Bacillus coagulans), and LLSPL DHA on the microbial load
of oral pathogens, specifically Candida albicans, Streptococcus mu-
tans, and Lactobacillus spp. among healthy children aged 5 to 14
years. The findings demonstrated a notable reduction in the counts
of these cariogenic and pathogenic microorganisms, highlighting

the potential role of functional candies in oral health promotion.

The participant demographic reflected a balanced gender dis-

tribution, with 45% male and 55% female participants in each

group, and a mean age of 9.13 years. The consistent age and gender
distribution across both groups ensured that any observed effects
could be attributed to the intervention rather than confounding
variables. This aspect of the study design strengthens the validity
of the findings, as age and gender are recognized factors that can

influence oral microbiota composition.

In examining the results, it is essential to contextualize the
observed microbial reductions within the framework of existing
literature. Previous studies have underscored the importance of
Streptococcus mutans as a primary etiological agent in dental car-
ies development. The inclusion of essential oils, known for their
antimicrobial properties, and probiotics, recognized for their ben-
eficial roles in gut and oral health, suggests a synergistic effect in
inhibiting pathogenic bacteria and promoting a healthier oral mi-

crobiome.

Moreover, the implications of these findings extend beyond
mere microbial reduction; they highlight a novel approach to car-
ies prevention that leverages the appeal of candy consumption in
children. By integrating functional ingredients into a familiar and
enjoyable format, this study proposes a strategic intervention for
improving oral health outcomes in paediatric populations, address-

ing a significant public health concern.

The observed differences in Streptococcus mutans levels be-
tween the two candy groups can be attributed to the varying fre-
quencies of candy consumption and their potential impact on oral
microbiota. The significant reduction in Streptococcus levels in the
2 Candies group compared to the 5 Candies group starting from
the 2-week follow-up suggests that a lower frequency of candy
consumption may favor a more stable oral environment conducive
to inhibiting pathogenic bacteria. This could be due to a reduced
substrate availability for the bacteria, which thrive on sugars. Ad-
ditionally, the functional ingredients present in the candies, such as
essential oils and probiotics, may exert a more pronounced effect

when consumed less frequently, allowing for prolonged antimicro-

Citation: Sowjanya Lakkoju,, et al. “From Sugars to Surfactants: The Role of HETAFU Candy Components in Shaping Oral Microbiology". Acta Scientific

Dental Sciences 8.11 (2024): 100-113.



From Sugars to Surfactants: The Role of HETAFU Candy Components in Shaping Oral Microbiology

bial action and better modulation of the oral microbiome. In con-
trast, the higher frequency of consumption in the 5 Candies group
may have led to an decreased substrate for Streptococcus growth,
showing the benefits of the functional components, thereby result-

ing in decreased microbial levels.

The significant differences in Lactobacillus levels between the
two candy groups, particularly after the 2-week follow-up, may
be attributed to the effects of candy consumption frequency on
the oral microbiome’s composition and balance. At baseline, both
groups showed no significant difference, suggesting that initial
Lactobacillus levels were comparable. However, as the study pro-
gressed, the 2 Candies group exhibited consistently higher mean
ranks compared to the 5 Candies group, indicating a favourable
proliferation of Lactobacillus in the former. This could be due to the
lower frequency of candy consumption allowing for a more stable
environment that supports the growth of beneficial bacteria like
Lactobacillus, which are known for their role in maintaining oral
health by inhibiting harmful pathogens. Conversely, the elevated
consumption frequency in the 5 Candies group may have result-
ed in a diminished substrate for lactobacillus proliferation, high-
lighting the advantages of the functional components and hence
leading to reduced microbial levels. Thus, the results suggest that
moderate candy consumption, enhanced by functional ingredients,

may promote beneficial microbial populations in the oral cavity.

The significant differences in Actinomycetes levels between
the two candy groups, particularly after the 2-week follow-up,
can be attributed to the contrasting effects of candy consumption
frequency on the oral microbial environment. At baseline, there
was no notable difference in Actinomycetes levels, indicating that
both groups began with similar microbial profiles. However, as
the study progressed, the 2 Candies group consistently exhibited
higher mean ranks compared to the 5 Candies group, suggesting
a favorable condition for the proliferation of Actinomycetes. This
increase may be linked to the lower sugar load in the 2 Candies
group, which could create a more balanced pH environment in the
oral cavity that supports the growth of these bacteria, known for
their role in the oral microbiome. On the other hand, the higher
frequency of consumption in the group of five candies may have
resulted in a decreased substrate for the growth of actinomycetes,
demonstrating the advantages of the functional components,
which ultimately led to a reduction in the levels of Actinomycetes.
Additionally, the functional components in the candies, such as
essential oils and probiotics, may have played a role in promot-
ing beneficial microbial populations while limiting the growth of
competing pathogenic bacteria, further enhancing the favourable

conditions for Actinomycetes in the 2 Candies group.
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The significant differences in Candida levels between the two
candy groups, particularly evident from the 2-week follow-up on-
ward, can be attributed to the varying frequencies of candy con-
sumption and their effects on the oral microbiome. At baseline,
both groups had comparable levels of Candida, indicating that
initial conditions were similar. However, as the study progressed,
the 2 Candies group consistently demonstrated higher mean ranks
in Candida levels compared to the 5 Candies group, signifying a
notable shift in the oral environment. Additionally, the functional
components present in the candies, such as essential oils and pro-
biotics, may have contributed to modulating the oral microbiota,
potentially enhancing the growth of beneficial bacteria that can
compete with or inhibit Candida. Therefore, the results suggest
that moderate candy consumption, characterized by fewer candies,
may play a role in maintaining a healthier oral microbial balance by

limiting Candida overgrowth.

Strengths

e  Controlled Study Design: The use of a randomized controlled
design helps minimize bias, ensuring that the observed effects
are attributable to the differences in candy consumption.

e  Multiple Time Points: The study’s design includes several
follow-up periods (baseline, 2 weeks, 4 weeks, and 8 weeks),
allowing for a comprehensive understanding of how candy
consumption impacts oral microbiota over time.

e Measurement of Various Microorganisms: The analysis of
multiple microorganisms (Streptococcus mutans, Lactobacil-
lus, Actinomycetes, and Candida) provides a holistic view of
the impact of candy consumption on oral health, facilitating a
better understanding of the microbial balance.

e  Functional Ingredients: The inclusion of functional ingredi-
ents in candies allows for exploration of their potential health
benefits, contributing valuable information to the field of den-

tal research.

Limitations

e  Sample Size: The study may have a limited sample size, which
can affect the generalizability of the results. A larger sample
would enhance statistical power and robustness.

e Dietary Control: The participants’ overall dietary habits out-
side of candy consumption were not controlled, which may
confound the results and make it difficult to isolate the effects
of the candies.

e  Short Duration: The follow-up period, while providing in-
sights, may still be considered short to fully capture the long-

term effects of candy consumption on oral microbiota.
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e Limited Demographic Representation: If the sample is not
diverse in terms of age, ethnicity, or socioeconomic status, it

may limit the applicability of findings to broader populations.
Future Recommendations

e Larger, Diverse Sample Sizes: Future studies should aim
for larger and more diverse sample populations to enhance
the generalizability of the findings.

e Longer Follow-Up Periods: Longer follow-up periods
could provide deeper insights into the long-term effects of
candy consumption on oral microbial health and allow for
observation of any delayed effects.

e Controlled Diet Studies: Implementing strict dietary con-
trols would help to isolate the effects of candy consumption
from other dietary influences, providing clearer results.

o Exploration of Mechanisms: Further research should in-
vestigate the mechanisms by which functional ingredients
in candies impact oral microbiota, including the role of spe-
cific probiotics and essential oils.

e ImpactofDifferent Types of Candies: Future studies could
compare various types of candies (e. g any other bioactive
components inhibiting caries) to understand their differing

impacts on oral health.

These insights can help guide future research directions and
enhance the understanding of the relationship between candy

consumption and oral microbiome health.

Conclusion

In conclusion, the study highlights the significant impact of
HETAFU candy consumption frequency on oral microbial levels,
particularly concerning Streptococcus mutans, Lactobacillus, Acti-
nomycetes, and Candida. The findings indicate that moderate HET-
AFU candy consumption, characterized by fewer HETAFU candies,
is associated with a more favorable oral microbiome, promoting
beneficial bacteria and inhibiting pathogenic species. This sug-
gests that the frequency of HETAFU candy intake plays a crucial
role in maintaining oral health, with potential implications for di-

etary recommendations.

The research also underscores the importance of considering
the functional ingredients in HETAFU candies, such as essential
oils and probiotics, which may enhance their health benefits when
consumed in moderation. However, the study’s limitations, includ-
ing sample size and dietary controls, suggest the need for further
investigation to confirm these findings and explore the mecha-

nisms underlying the observed effects. Future research should
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focus on larger, more diverse populations and longer follow-up
periods to deepen our understanding of the relationship between
candy consumption and oral health. Overall, these insights contrib-
ute valuable knowledge to the field of dental research and may in-

form strategies for promoting oral health through dietary choices.

Name of . Incubation |Incubation
. Media .
Organism Temperature | Period
S. mutans Mutan-sanguis agar 37°C 48 hours
Lactic acid MRS agar 30°C 72 hours
bacteria
Candida  |Yeast extract chloram- 25°C 2-5 days
albicans phenicol agar/Rose
Bengal chlorampheni-
col agar
Actinomycetes| Actinomycetes agar 37°C 7 days
Table a
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