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Abstract: Introduction: Plaque is the chief precursor of many periodontal diseases, and its effective control is crucial for maintaining
oral health. While mechanical plaque removal remains the cornerstone of oral hygiene, chemical adjuncts can enhance biofilm disruption
and prevent microbial accumulation. Natural agents such as green tea, with its antioxidant, anti-inflammatory, antibacterial,
anticariogenic, and anti-plaque properties, and propolis, a resinous substance with broad antimicrobial and anti-inflammatory activity,
have shown promise as supportive measures in periodontal care. In contrast, zinc ions, known for their antimicrobial effects, and arginine,
which potentiates zinc’s antibacterial action, are widely incorporated into conventional oral hygiene products. Therefore, this study aimed
to compare the effectiveness of toothpaste containing green tea and propolis with that of toothpaste formulated with dual zinc and arginine.
Aims and objectives: To compare the antiplaque efficiency of toothpaste containing a combination of green tea and propolis (ATOMY®)
with that of dual zinc arginine containing tooth paste (COLGATE TOTAL ADVANCED ®) Materials and methodology: Single Blinded,
Randomized controlled clinical trial, of 100 Patients, divided into 2 groups, patients within age group of 18 to 25, patients are randomly
allotted into 2 groups _Group A— 50 (ATOMY ®) and GROUP B — 50 (COLGATE TOTAL ADVANCED ©® )Patients were allotted based
random sequence generator ( random.org.) followed by chit method and adverse reactions if any were also noted, using adverse reaction
reports. Results: A total of 100 patients were assessed at baseline and after 2 weeks using the plaque index and OHI-S index. In Group A,
the average reduction from the baseline score is 0.51 (0.5), while in Group B, it is 0.74 (0.67). The decrease in OHI-S scores in Group A
is 0.97 (0.88), compared to 1.55 (1.26) in Group B. Conclusion: In conclusion, both toothpaste formulations were effective in reducing
plaque and improving oral hygiene within two weeks; however, the dual zinc—arginine toothpaste demonstrated greater reductions in
Plaque index and OHI-S scores compared to the green tea—propolis toothpaste, indicating superior efficacy in biofilm control and oral
hygiene improvement.
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concentration and bioavailability of active constituents,
necessitating precise formulation. Among notable examples,
catechins—especially epigallocatechin gallate (EGCG) from
green tea- exhibit potent antimicrobial and antioxidant
activity, while propolis, a natural resinous bee product,
provides broad-spectrum antibacterial effects that help curb
microbial growth™ Propolis also have been reported to
exhibit various bioactivities, including antioxidant,

anticancer, antibacterial, anti-inflammatory, and anti-fungal
o).

1. Introduction

Plaque is the primary reason for the development of
periodontal diseases thus, keeping it in check becomes
essential in the prevention of periodontal diseases. " While
thorough mechanical plaque removal remains the cornerstone
of maintaining oral health, formulations such as toothpastes
and mouth rinses containing active agents serve as valuable
adjuncts in minimizing bacterial accumulation and
controlling periodontal disease.?> However, compared to
chemical formulations herbal formulations offer antibacterial,
antioxidant, anti-inflammatory, and antiallergic properties,
offering therapeutic benefits with fewer side effects especially
with long term use. ® Their primary advantage lies in being

Conversely, metal salts such as zinc and tin have attracted
considerable interest due to their recognized antibacterial
activity and favourable safety profile. Numerous

better suited for individuals with sensitive oral tissues or
allergies to synthetic additives. Environmentally, these
products often rely on biodegradable ingredients, thereby
reducing ecological burden. Nonetheless, certain limitations
exist, as their therapeutic efficacy depends on the

investigations have demonstrated that dentifrices containing
zinc salts can effectively inhibit plaque formation, and these
compounds are incorporated into a wide range of
formulations either as standalone agents or in combination
with other active ingredients.®

Volume 15 Issue 2, February 2026
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
www.ijsr.net

Paper |D: SR26220025941

DOI: https://dx.doi.org/10.21275/SR26220025941

1377


http://www.ijsr.net/
mailto:drsaspalli@gmail.com
mailto:nagunags@yahoo.co.in

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2025: 7.089

Dual Zinc Arginine (DZA) technology combines zinc citrate
and zinc oxide to deliver a dual zinc effect with proven
antibacterial activity. Arginine, an amino acid, plays a
complementary role by helping regulate plaque biofilm and
enhancing the overall efficacy of the formulation. Clinical
evidence from a randomized, double-blind trial demonstrated
that a toothpaste containing DZA technology (0.96% dual
zinc and 1.5% arginine, together with 1450 ppm sodium
fluoride) produced significantly greater reductions in plaque
and gingivitis at both 3 and 6 months compared with a
conventional sodium fluoride toothpaste containing the same
fluoride concentration. P The present study was aimed to
evaluate and compare the antiplaque effectiveness of a
toothpaste containing green tea—propolis with that of a
formulation based on dual zinc arginine technology

Aim and Objectives: To compare the antiplaque efficiency
of toothpaste containing a combination of Green tea and
propolis (ATOMY®) with that of Dual Zinc Arginine
containing tooth paste (COLGATE TOTAL ADVANCED®)

2. Materials and Methods

Single-blinded, Randomised controlled clinical trial, A
sample of 100 Patients, divided into 2 groups: Group A — 50
(ATOMY ®), GROUP B —_50 (COLGATE TOTAL
ADVANCED ®). Patients were allotted based random
sequence generator (random.org) and chits method. This
study obtained ethical clearance from institutional ethical
committee with reference number “AME/DC/302/24-25”

Sample size derivation by keeping Level of significance =
5%, Power = 80%, Formula for calculating sample size is:
Sample size for clinical trial (outcome variable on ratio scale
and testing null hypothesis

e e e e ol o o
L3 5 - P A

T

S2(z1+ z2)2
n =
(M1 — M2)?2
A power analysis was established by G*Power version
3.0.1(Franz Faul, Universitit Kiel, Germany). Total

calculated sample size of 100 subjects (50 subjects — Group
A, 50 subjects — Group B).

All patients who expressed interest in participating in the
study provided informed written consent. Patients were
evaluated for Plaque index (Sillness and Loe) and OHI-S
(Oral Hygiene index simplified given by Greene and
Vermillion) at baseline and after 2 weeks. Plaque index was
evaluated with the help of 2 tone dye. And the adverse event
reporting questionnaire was also recorded. Tooth paste were
wrapped with brown plaster for blinding purposes, and soft
tooth brushes of the same brand and type were given to
patients.

Figure 1: Representing commercially available toothpastes
used in this study
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Figure 3: Representing number coded chits which were randomly picked up by patient.
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ADVERSE EVENT REFORTING QUESTIONNAIRE

PARTICIPANT -

DATE-

1 Hanw vou axparisnced asy of the followisg wymptoms wnce uusg tocthparte? (valect all that spply)
a) Oral @ritation (e.p mouth ulcers, redness, swellingy

b) Grum bleeding and inflamsaation

) Tooth sensitivity

diAllergic reactions (2.g. hives, itehing, diffieulty in breathing)

Mean OHIS in Group A, 1.17 (1.02) at baseline and post 2
weeks, 0.97 (0.88) and in Group B at baseline, 1.79 (1.3) and
post 2 weeks, 0.24 (0.17). The mean reduction in Group A is
0.97 (0.88) and Group B is 1.55 (1.26).

Table 1: Comparison of Plaque Index (Silness and Loe,
1964) between Group A and Group B respectively

&) Depaative sinvas (o f., sesias, vemting, dismbas)
) Others (please specify):
) Mans

21 yes, please describe the symptoms . detail:

5) Loestion (o g Mowth, poma, teath)

b)) Severity (mild, moderate, vevers)
e)Durwtion (how long d5d the svmpesm Lia™)
dlAzy teatment or relisf meavures taken

) Mese.

3 Ha'e you experienced amy serious adverve wvents {e.g, hospitalization, life threatening conditions)™
) Yas B Mo

If ves, please provide details:

2) Duseription of tha #vest

b) Date of the evest

) Treatenist resevsd

) Duteonse

4 Have you siopped wsing iocthpasie due to 2=y adverss evens?
2) Yeu b Ms

S Addsticeal eommsents or concenm:

SICATURE:

Figure 4: Representing adverse event report questionnaire
3. Results

In this current study, 100 patients were studied, allotted
randomly into 2 Groups:

Group A: 50 patients Green tea — propolis containing
toothpaste and Group B: 50 patients zinc -arginine containing
toothpaste. Plaque index was evaluated at baseline and after 2
weeks with the help of two tone dye.

Mean plaque index in Group A at baseline was 0.79 (0.49) and
post 2 weeks was 0.28 (0.21), the mean reduction post 2
weeks was 0.51 (0.5). Whereas in Group B, mean scores at
baseline were 1.22 (0.71), and post 2 weeks was 0.48(0.41),
the mean reduction in plaque index scores is 0.74 (0.67).

Plaque Index Baseline After 2 leferf:nce/
weeks | Change in score

Group A 0.79 (0.49) [0.28(0.21)| 0.51(0.5)

Group B 1.22 (0.71)[0.48 (0.41)| 0.74 (0.67)

Unpaired t test | t=-0.714 t=-1.620 t=-1.067

Sig n\lfglc‘;’we p=0.066 |p=0.048* | p=0.028*

*p<0.05- Significant

p>0.05- no Statistical significant difference

MEAN PLAQUE INDEX SCORE

Group A

# Group B

Figure 5: Representing graph comparing Plaque Index
difference among groups between baseline and 2 weeks

Table 2: Comparison of OHI- S Score between Group A and

Group B respectively

OHI- S Baseline After 2 Differ.ence/
weeks | Change in score

Group A 1.17 (1.02) [0.19 (0.26)| 0.97 (0.88)

Group B 1.79 (1.3) |0.24(0.17)| 1.55(1.26)

Unpaired t test | t=-1.152 =-0.608 =-1.442

Sign\i/glclﬁice p=0.158 | p=0.548 | p=0.041%

*p<0.05- Significant

MEAN OHI-S Score

1.79

Baseline

Group A

After 2 weeks

W Group B

Difference/ Change in score

p>0.05- no Statistical significant difference

Figure 6: Representing graph comparing OHIS Index difference among groups between baseline and 2 weeks
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4. Discussion

In the current study, 100 participants were divided into 2
groups, each group 50 patients. Group A - Green tea —
propolis containing toothpaste, Group B — Dual zinc —
arginine containing toothpaste, both have shown good
efficiency in the reduction of Plaque and OHIS score.
However, Dual zinc arginine have shown better reduction in
the Plaque and OHIS scores. This study is unique in its
approach, as it represents the first exploration of the
combination of green tea and propolis toothpaste and also
there is limited research available on the new formulation of
Colgate Total Advanced toothpaste, particularly following the
substitution of its primary ingredient, triclosan, with a dual
zinc-arginine complex.

Green tea exhibits anti-inflammatory, antibacterial, and
antioxidant properties. In a clinical study by T. S. Hrishi et al.,
30 patients were divided into two groups to compare a green
tea—based toothpaste with a fluoride—triclosan formulation.
After four weeks post-SRP, the green tea toothpaste showed
greater improvement in clinical and biochemical parameters
of periodontitis than the fluoride—triclosan toothpaste. ®

Propolis, a bee-derived product with antibacterial,
anti-inflammatory, and antioxidant properties, has shown
promise in dental applications. In a systematic review and
meta-analysis, Magdalena Sycinska-Dziarnowska and
colleagues evaluated the effectiveness of propolis-containing
mouthwashes and toothpastes in reducing plaque and gingival
inflammation. Seven randomized controlled trials were
analyzed, assessing plaque index (PI) and gingival index (GI).
The review concluded that propolis-based oral care products
may serve as a valuable adjunct in preventive dental strategies
by reducing plaque and supporting periodontal health.(!?)

Formulations incorporating Dual Zinc Arginine (DZA), such
as the new Colgate Total®, exert antibacterial effects by
binding to oral tissues and interfering with bacterial nutrient
metabolism, while also enhancing soft-tissue defences
through barrier formation. In a double-blind study, Bernal
Stewart et al. demonstrated the antimicrobial efficacy of DZA
toothpaste over six months. Similarly, Kakarla V. V. Prasad et
al. conducted a randomized, single-centre, three-cell,
double-blind trial with 180 subjects, comparing DZA, zinc
citrate/zinc oxide, and sodium fluoride formulations. Oral
samples collected from multiple sites showed that the DZA
group achieved statistically significant reductions in viable
bacteria across teeth, tongue, cheeks, gums, and saliva
compared with fluoride alone. These findings highlight the
superior antimicrobial performance of dual zinc arginine®.

The study is well-structured for a short-term clinical
comparison and provides useful insights into the relative
efficacy of natural vs. conventional formulations. However,
its limitations- particularly the short duration, narrow age
group, and lack of microbiological data- mean that
conclusions should be interpreted cautiously. It’s a strong
pilot study, but further long-term, multicentre, and
microbiologically supported trials are needed to validate and
expand these findings.

5. Conclusion

While both dentifrices showed potentiality in plaque
reduction and improving oral hygiene, the zinc—arginine
group achieved statistically significant improvements,
highlighting the effectiveness of zinc ions combined with
arginine in disrupting plaque biofilm. Green tea—propolis
toothpaste, though less effective comparatively, still provided
measurable plaque control, suggesting potential benefits for
patients seeking natural alternatives. Overall, zinc—arginine
toothpaste may be recommended as a more reliable option for
routine plaque control, whereas green tea—propolis toothpaste
could serve as an adjunct for patients preferring herbal
formulations and sensitive to these chemical formulations.
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