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Abstract

Twelve substitutes for chemical disinfectants. The creation and assessment of a hand sanitizer
utilizing Tridax procumbens, also referred to as Tridax daisy, which is known for its antibacterial
and wound-healing qualities, is the main objective of this work. Tridax procumbens leaf extracts
were added to a gel-based hand sanitizer, and the product's effectiveness against common diseases
was evaluated. The presence of bioactive substances such flavonoids, tannins, and alkaloids—
which support its antibacterial activity—was verified by phytochemical screening. The hand
sanitizer was non-toxic and skin-friendly, and it showed strong antibacterial action on par with
commercial products. This study emphasizes Tridax daisy's potential as a sustainable and potent
ingredient in herbal hand sanitizers, supporting the utilization of natural resources while also
improving public health.
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Introduction

The goal of hand sanitizer is to eliminate or lessen dangerous bacteria on the skin, especially the
hands. It is frequently used as a substitute for soap and water and is frequently offered in liquid,
gel, or foam form. This is particularly true in circumstances where access to conventional hand
washing facilities is restricted or non-existent. Alcohol- active chemicals, like ethanol or
isopropanol, are commonly included in the most effective hand sanitizers in concentrations
between 60% and 95%. These compounds have been shown to eradicate a variety of bacteria,
viruses, and fungi. To avoid skin dryness and irritation from regular usage, several formulas
contain hydrating ingredients like glycerine and aloe vera in addition to alcohol. (1)

The popularity and importance of hand sanitizers have grown significantly in recent years,
particularly during global health crises such as the COVID-19 pandemic. During such times, hand
sanitizers became a frontline defence against the spread of infectious diseases. They are used
extensively in public spaces, healthcare settings, educational institutions, offices, and homes. The
ease of use, portability, and rapid action of hand sanitizers have made them a convenient and
essential hygiene product in everyday life. In addition to their use in personal hygiene, hand
sanitizers also play a crucial role in maintaining infection control standards in medical and food
service industries. Their ability to reduce microbial presence on the skin helps minimize the risk
of contamination and disease transmission, protecting both service providers and the public.
While hand sanitizers are highly effective against many pathogens, they are not a complete
substitute for handwashing, particularly when hands are obviously oily or filthy. Nonetheless,
their role in promoting public health, especially in high-risk environments, underscores their
significance in modern hygiene practices (6)

Even though it's generally advised to wash your hands with soap and water, hand sanitizer is a
useful alternative in cases where these supplies are unavailable. However, it is less effective
against some pathogens, like norovirus and Clostridium difficile, because it cannot physically
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remove harmful compounds. Some sanitizers with low alcohol concentrations are less effective
than others, and improper use—such as wiping off the sanitizer before it dries—can also lessen its
efficiency.

Furthermore, dermatitis can result from frequent hand sanitizer use that alters the skin's
microbiome (8).

Alcohol concentrations between 60% and 95% are the most effective, and isopropyl alcohol,
ethanol, or n-propanol are frequently combined in the composition of alcohol-based hand
sanitizers. These flammable sanitizers are effective against a broad range of bacteria, but not
spores. Compounds like glycerol may be added to prevent dry skin, and some formulations
contain perfumes, though this is not advised because of the possibility of allergic reactions.
Versions without alcohol are less effective and should be used sparingly. Alcohol has been used
as an antiseptic since at least 1363, and evidence of its use began to surface in the late 1800s. By
the 1980s, alcohol-based hand sanitizers were widely used throughout Europe, and they are now
listed as essential medicines by the WHO. (18)

For thousands of years, people have utilized turmeric, a bright yellow spice, as a medicinal herb
and as a main ingredient in cookery. It is derived from the root of the ginger-family plant
Curcuma longa. Turmeric is indigenous to Southeast Asia, especially India, and is well-known for
its unique flavour, colour, and possible health benefits. In addition to its culinary applications,
turmeric's anti-inflammatory, antioxidant, and restorative qualities have earned it great respect in
Ayurvedic and Traditional Chinese medicine. (3)

4. Material And Method:
A)Pre-Formulation Study:

Materials:
e Tridax daisy leaves obtained from the local garden
e Tridax daisy powder, glycerine, ethanol, turmeric, essential tea tree oil, aloe vera gel used
to manufacture tridax daisy hand sanitizer [6].

Ingredient used in tridax daisy hand sanitizer:

Sr.no MATERIAL USED

1) Tridax daisy Extract antimicrobial

2) turmeric antimicrobial

3) Glycerin Soften &hydrate skin
4) Ethanol To kill germs

5) Essential oil fragrance

6) Distilled water As a solvent

7) Aloe vera Skin moisturization

Table No.1 Pre-Formulation Study
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Fig No. Tridax daisy plant:
Method:

A) Extraction of Tridax procumbens:
e Qathering and getting ready

e New Tridax foliage was gathered.
e They were washed thoroughly and shade-dried for 5-7 days.
e The dried leaves were then powdered.
2) Extraction Process:
® maceration method was used.
e The solvent used was ethanol or distilled water, depending on the desired extract type.
e The extraction took six to eight hours to complete.
e After filtering the mixture, the solvent was removed using a water bath or rotary
evaporator.

e The concentrated extract was stored in a refrigerator.
3) storage condition

Experimental Work:
6.1 Formulation:
Sr. No drug F1 F2 F3*

1) ethanol 30ml 28ml 30ml
2) Tridax daisy extract Sml 2ml 2ml
3) Aloe vera gel Sml Sml 3ml
4) glycerin 2ml 2ml 2ml
5) Essential oil 3drop 2drop 2drop
6) Distilled water 3ml Sml 9ml
7) Turmeric 2ml Iml 2ml

Table no.2 Experimental Work
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Physicochemical Evaluation of the tridax daisy :

Physicochemical
parameter F1 F2 F3
PH 5.2 4.6 6,1
viscosity 1350-1380 1380-1420 1375-1430
spreadbility 5.8-0.2 5.9-0.1 5.7-0.2
Microbial load
(CFU/ml) absent absent absent

PH:

Batch 1 (pH 5.2): Closest to ideal. Likely well-balanced extraction and

formulation.

Batch 2 (pH 4.6): Slightly more acidic—possibly due to higher concentration of
plant acids in the extract.

Batch 3 (pH 6.00): Could be due to dilution, additives (like glycerine or aloe vera),

or less acidic extract.
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7.3 Viscosity:
Batch 1 was too thin—prone to dripping

Batch 2 had ideal viscosity for a hand sanitizer, balancing ease of application with
skin feel.

Batch 3 was too thick—may feel greasy or take longer to dry.Proper carbomer
concentration and pH adjustment is critical for achieving desired Ostwald
viscometer

Fig. No.9 Ostwald viscometer
7.2 Spreadibility:

Batch B (5.9 + 0.1 cm) showed the highest spreadability, indicating that it
spreads more easily than the other two batches. The smaller standard deviation
(£0.1) also suggests better formulation uniformity.

Batch A (5.8 £ 0.2 cm) had slightly lower spreadability than Batch B but was still
within an acceptable range. The higher deviation (+0.2) indicates slightly less
uniform texture, which may be due to minor differences in gel structure or
thickening agent dispersion.

Batch C (5.7 = 0.2 cm) showed the least spreadability, although the difference is
minor. It may feel a little more viscous or thicker on the skin but still spreads
effectively.

Fig.No.10 Spreadability
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7.3Microbial load CFU/ml:

Batch A —: Absent No microbial growth (bacteria or fungi) was detected. Indicates
effective antimicrobial action and aseptic manufacturing. Confirms that ingredients
(especially alcohol and Tridax daisy extract) worked as preservatives.

Batch B —: Absent Like Batch A, this batch also showed complete absence of
microbial contamination. Suggests good batch-to-batch consistency and controlled
production environment. Proves that the formulation remains stable and hygienic.

Batch C —: Absent Again, no microbial load detected. Supports that even the third
batch maintains the same microbial safety and preservation quality.

Tridax daisy extract
hand sanitizer

Tridax daisy extract
hand sanitizer

c a» c 5> © ©

Staphylococcus aureus E. coli

Fig. No. 11microbial tests

Fig No.12 Hand Sanitizer

8 Summary And Conclusion:

Antibacterial Efficacy: Extracts of Tridax procumbens have demonstrated
significant antimicrobial action against a range of microorganisms, such as
Staphylococcus aureus, Escherichia coli, The ethyl acetate extract, in particular,
showed strong inhibitory effects, attributed to bioactive compounds such as
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flavonoids, fatty acids, and sterols. A possible natural substitute for traditional hand
sanitizer formulations is provided by the addition of Tridax procumbens. Its many
qualities—antibacterial, antioxidant, and wound healing—help to maintain good
hand hygiene while reducing the possibility of negative side effects from synthetic
substances. Regular usage is appropriate for polyherbal hand sanitizers that
contain Tridax procumbens because they not only guarantee microbiological safety
but also support skin health. The incorporation of Tridax procumbens into hand
sanitizer formulations offers a promising natural alternative to conventional
products. Its multifaceted properties—antibacterial, antioxidant, and wound-
healing—contribute to effective hand hygiene while minimizing potential side
effects associated with synthetic ingredients. Polyherbal hand sanitizers containing
Tridax procumbens not only ensure microbial safety but also promote skin health,
making them suitable for regular use. Tridax Daisy extract can be used as an
effective antibacterial agent in hand sanitizer formulations. It presents a potential
natural alternative to synthetic chemicals.

Tridax Daisy is a valuable plant with a rich history of traditional use and a
promising future in modern medicine and research. Its antimicrobial, anti-
inflammatory, and antioxidant properties make it an excellent candidate for the
creation of novel medications and therapies. To fully explore the plant's potential
and create new products and treatments, more research is required.

Tridax procumbens extract shows encouraging antibacterial activity in the
formulation of a herbal hand sanitizer, suggesting that it could be a safe and
efficient substitute for sanitizers sold in stores. Tridax daisy has antibacterial
qualities that are greatly enhanced by the presence of bioactive substances
including flavonoids and tannins. This herbal sanitizer 1is affordable,
environmentally friendly, and has a low chance of irritating skin, so it's safe to use
on a regular basis. Its use in public health and hygiene may be supported by
additional research on stability, shelf life, and large-scale manufacturing.

9. Reference:
1) Saraf S, Pathak A, Dixit VK. Hair growth promoting activity of Tridax procumbens.
Fitoterapia 1991; 62: 495-498.

2) Taddei A, Rosas-Romero AJ. Bioactivity studies of extracts from Tridax procumbens.
Phytomedicine 2000; 7: 235-238.

3) Tiwari U, Rastogi B, Singh P, Saraef DK, Vays SP. Immunomodulatory effects of aqueous
extract of Tridax procumbens in experimental animals. J Ethnopharmacology 2004; 92: 113-119.

4) Salahdeen HM, Yemitan OK, Alada ARA. Effect of aqueous leaf extract of Tridax procumbens
on blood pressure and heart rate in rats. African J Biomed Res 2004; 7:2729.

5) ainst d-galactosamine/ lipopolysaccharide- induced hepatitis in rats. J Ethnopharmacology
2005; 101:55-60. [12] Hemant P, Sameer S, Balvant SK, Kusum J, Jain GC. Evaluation of
hypoglycaemic and anti-hyperglycaemic potential of Tridax procumbens (Linn.). BMC
Complementary and Alternative Medicine 2009; 9: 48-55

Volume 31, Issue 6, 2025 220 http://www.gjstx-e.cn/



High Technology Letters ISSN NO : 1006-6748

6) Farnsworth NR, Akerele O, Bingel AS, Soejarto DD, Guo Z. Medicinal plants in therapy. Bull
World Health Organ. 1985; 63(6): 965

7) Karimi A, Majlesi M, Rafieian-Kopaei M. Herbal versus synthetic drugs; beliefs and facts. J
nephropharmacol. 2015; 4(1): 27.

8) Kethamakka SR, Deogade MS. Jayanti Veda (Tridax procumbens): Unnoticed medicinal plant
by Ayurveda. J Indian Sys Medicine. 2014; 2(1): 6.

9) Udupa SL, Udupa AL, Kulkarni DR. Influence of Tridax procumbens on lysyl oxidase activity
and wound healing. Planta Medica. 1991; 57(04): 325-327.

10) Bhagwat DA, Killedar SG, Adnaik RS. Anti-diabetic activity of leaf extract of Tridax
procumbens. Int J Green Pharm. 2008; 2(2)

11) Pai C, Kulkarni U, Borde M, Murali S, Mrudula P, Deshmukh Y. Antibacterial activity of
Tridax procumbens with special reference to nosocomial pathogens. Br J Pharm Res. 2011; 1(4):
164.

12) Appiah-Opong R, Nyarko AK, Dodoo D, Gyang FN, Koram KA, Ayisi NK. Antiplasmodial
activity of extracts of Tridax procumbens and Phyllanthus amarus in in vitro Plasmodium
falciparum culture systems. Ghana Med J. 2011; 45(4).

13) Hemalatha R. Anti-hepatotoxic and anti-oxidant defense potential of Tridax procumbens. Int J
Green Pharm. 2008; 2(3): 164.

14) Mundada S, Shivhare R. Pharmacology of Tridax procumbens a weed. Int J] Pharm Tech Res.
2010; 2(2): 1391-1394.

15) Poll E. Medicinal and aromatic plants of Guatemala and the need for their conservation. III
WOCMAP Congress on Medicinal and Aromatic Plants. 2003; 167- 170.

16) Raghavan TS, Vinkatasubban KR. Contribution to the cytology of Tridax procumbens Linn.
Proceedings of the Indian Academy of Sciences. 1941; 13(2): 85-108.

17) Powell AM. Taxonomy of Tridax (Compositae). Brittonia. 1965; 47- 96.

18) Ananthakrishnan TN, Varatharajan R, Gopinathan K. Pollination in Wedelia chinensis
(Osbeck) Merr and Tridax procumbens L. (Compositae) by thrips (Thysanoptera: Insecta). Proc
Indian Natl Sci Acad. 1981; 47(2): 159. 14.

19) Chauhan BS, Johnson DE. Germination ecology of two troublesome Asteraceae species of

rainfed rice: Siam weed (Chromolaena odorata) and coat buttons (Tridax procumbens). Weed
Science. 2008; 56(4): 567-573.

Volume 31, Issue 6, 2025 221 http://www.gjstx-e.cn/



High Technology Letters ISSN NO : 1006-6748

20) Ravikumar V, Shivashangari KS, Devaki T. Hepatoprotective activity of Tridax procumbens
against d-galactosamine/lipopolysaccharide-induced hepatitis in rats. J Ethnopharmacol. 2005;
101(1-3): 55-60. Vol 13, Issue 5, Apr May, 2022 Systematic Review Pharmacy Dattaray D:
Traditional Uses and Pharmacology of Plant Tridax procumbens: A Review 517

21) Saxena VK, Albert S. B-Sitosterol-3-O-B-D-xylopyranoside from the flowers of Tridax
procumbens Linn. J Chem Sci. 2005; 117(3): 263- 266.

21) Saxena VK, Albert S. B-Sitosterol-3-O-fB-D-xylopyranoside from the flowers of Tridax
procumbens Linn. J Chem Sci. 2005; 117(3): 263- 266.

22) Sureshkumar J, Silambarasan R, Ayyanar M. An ethnopharmacological analysis of medicinal
plants used by the Adiyan community in Wayanad district of Kerala, India. Eur J Integr Med.
2017; 12: 60-73.

23) Gamboa-Leon R, Vera-Ku M, Peraza-Sanchez SR, Ku-Chulim C, Horta-Baas A,
RosadoVallado M. Antileishmanial activity of a mixture of Tridax procumbens and Allium
sativum in mice. Parasite. 2014; 21.

24) Diallo D, Hveem B, Mahmoud MA, Berge G, Paulsen BS, Maiga A. An ethnobotanical survey
of herbal drugs of Gourma district, Mali. Pharm Biol. 1999; 37(1): 80-91.

25) Céceres A, Lopez B, Gonzélez S, Berger I, Tada I, Maki J. Plants used in Guatemala for the
treatment of protozoal infections. I. Screening of activity to bacteria, fungi and American
trypanosomes of 13 native plants. J Ethnopharmacol. 1998; 62(3): 195-202.

26) Adeshina I, Abdel-Tawwab M, Tijjani ZA, Tiamiyu LO, Jahanbakhshi A. Dietary Tridax
procumbens leaves extract stimulated growth, antioxidants, immunity, and resistance of Nile

tilapia, Oreochromis niloticus, to monogenean parasitic infection. Aquaculture. 2021; 532:
736047.

27) Agrawal S, Mohale D, Talele GS. Pharmacological activities of Tridax procumbens
(Asteraceae). Med Plants-Int J Phytomed Relat Ind. 2010; 2(2): 73-78.

28) Udupa AL, Kulkarni DR, Udupa SL. Effect of Tridax procumbens extracts on wound healing.
Int J Pharmacogn. 1995; 33(1): 37-40.

29) Nia R, Essien EE, Oladimeji OH, Iyadi KC, Franz G. Investigation into in vitro radical
scavenging and in vivo anti-inflammatory potential of Tridax procumbens. Niger J Physiol Sci.
2003; 18(1): 39-43.

30) Ingle NA, Dubey HV, Kaur N, Gupta R. Tridax procumbens: A multiuseful weed a review. J
Adv Oral Res. 2014; 5(1): 14-16. 26. Fabricant DS, Farnsworth NR. The value of plants used in
traditional medicine for drug discovery. Environ health perspect. 2001; 109(1): 69-75

Volume 31, Issue 6, 2025 222 http://www.gjstx-e.cn/



