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Abstract- Introduction: Plants has medicinal, pharmaceuticahd cosmetic potential, using it many
innovative products can be prepared useful for manaln present study herbal hand wash was foreuilat
using soxhlet fractions of different pla@cimum sanctum, Aloe vegel, Sapindus mukorosgReetha) fruit,
Azadirachta indica(Neem),Eucalyptus spp. (nilgirignd citrus fruit. These plants are traditionalhokn to
possess different medicinal properties.

Methods: Hand wash were prepared by three differeathods viz, using SDS (Sodium dodecyl sulphae) a
base and plant extracts (I), saponified Cummingl sgleand plant extracts (lI) and reetha fruitsragts and
plant extracts (lll). The antibacterial activity fafrmulated herbal hand wash and individual plattaets were
examined using agar well diffusion method.

Results: Among the plant extracts use&hpindus mukorossfReetha) and citrus fruits showed potent
antimicrobial activity against skin pathog&taphylococcus aureuflebsiella pneumoniaand Salmonella
typhimurium. All three herbal soap formulations showed antibd@ateactivity higher than commercially
available standard soap solution dettédmong the herbal formulations, hand wash with oekgracts (lll)
exhibit higher activity than other formulations. dlso possesses moistening properties due taltee vera
extracts reducing the dryness of the skin.

Conclusion: Quality enhanced herbal hand wash witlqjue aroma and potential antibacterial activitgsw
formulated.

Index Terms- Herbal Handwash; Antibacterial activity; Reetdoe vera; Oscimum Sanctum.
synthetic chemical and has side effect like dryredss
1. INTRODUCTION skin, rashes.

Plartlt _extr(_alctst ?jntd p:oducctjg .havef bet(_en lIJSfed dee therefore, prepared herbal hand wash usinggplant
ﬁZ?u?arxlleZylel rcislrlnoentis maes Igngétel:ggr:?n;n d ci)r? {Eée Ocimum sanctum, Aloe vef&apindus mukorossi

S ’ : eetha),Azardichta indica(Neem),Eucalyptus spp.
treatment of diseases’® The main advantage of IA a( ) yp PP

: ) ; . (nilgir) and citrus fruit as they possess different
using natural source is that they are easily avigila medicinal and chemical properties useful for

_crf;]eapf and harmlesshconl;pareq to Cheg“fal proguqqg/mulating herbal hand wasl®cimum sanctunis
crelore research has been increased tremendo ditionally used in many diseases and complicatio
towards making natural products with improve

ity et | : i e Effoct nd as antimicrobial activity, Aloe vera has
quailly yet 1ess expensive and no side efiec OVedrntiseptic effect, as well as possesses propdities
chemical products.

. . moisturizing for nourishing the sKin Sapindus
The. emergence .Of ba_lctenal resistance to the dllWenmukorossi(Reetha) is well-known plant in the Indian
available antimicrobial drugs necessitates furth

. . 'Shedicinal system and is a popular ingredient of
res_ea_rch in the discovery of new safe and eﬁeCt'nyurvedic shampoos and cleaneatso possesses
antimicrobial agents. In present study we formulat

. ) Eoam properties, detergent abilities and long-term
herball hand W‘f"Sh using d|ffe(ent plant extracmW'tpreservative efficady Neem possesses a wide
potential  antibacterial activity and thereby,

tablishing th tent antimicrobial i spectrum antibacterial activity and has been
establishing them as a potent antimicrobial agen Iextensively used in Ayurveda, Unani and
the formulation of herbal hand wash.

Skin, especially hands are needed to protect frOHomoeopathlc medicifie Citrus flavonoids have a

bacterial pathogens as they are the most exposéd p§r‘ge spectrum  biological - activity including

of the body. Proper hand hygiene is the single mo tibacterial, antifungal, and antioxidant actiVity

) tant. simolest d least ) calyptus (nilgiri) is another important ethno
important, - SImplest, and [east expensive means Qe yicinq)| plant having specific aroma and volatile

preventing health care ass_ociated infections. Mdst ails which has been previously used as expectdfants
the hand wash available in market are made fro%d has antibacterial activity against pathogenic

organism*?
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The antibacterial activity of herbal formulation sva Sodium dodecyl sulfate (SDS) is an organic
examined against the pathoger&taphylococcus compound commonly used in molecular biology
aureus, Klebsiella pneumonia, Salmonella laboratory. It is an anionic surfactant having
typhimurium. These pathogens are responsible foamphiphilic properties required for detergent. sed
food poisoning, human lung inflammation andin many cleaning and hygiene products. Extracts of
diarrhea, fever vomiting respectively. The herbatlifferent plants were mixed with final concentratio
formulation made examined for its antibacteriabf 10% to which 3% SDS was added. This
activity against these bacteria, results in po#énti formulation was further used to examine its
antibacterial activity. antibacterial activity at different concentration.

2.3.2 Preparations of Herbal hand wash using

2. METHODSAND MATERIALS Cummins seed il (11).

2.1 Collections of Plant Materials and Preparation

of Extracts All soap, whether hard or liquid starts with a sienp
chemical reaction between oils and an alkali. With

Aloe vera, Azadirachta indica, Eucalyptusas bars soaps, it's sodium hydroxide. With liquid sjap

collected from Sinhgad College campus (wadgaon), itis potassium hydroxide. In present study Cummins

month of September. Citrus fruBapindus mukorossi seed oil was used as a source of fatty acid. A

(reetha) andOcimum sanctunwere purchased from potassium hydroxide solution (5%) was added to

local market. All the plant materials collected wer neutralize the oil resulting in formation of thick

authenticated from Department of Botany, Sinhgaglurry. Plant extracts at concentration of 10% was

College of Science, Pune. Collected leaves oftplanadded in the liquid soap.

Azadirachta indica, Eucalyptuand whole plant of

Ocimum sanctumvere air dried and powdered using2.3.3 Preparation of Herbal hand wash using Reetha

mixer grinder. 100 g of powder was fractionatechgsi extracts (I11)

methanol followed by distilled water using soxhlet

apparatus. Finally solvents were recovered and Indian tradition reetha is used as detergent# as

extracts were lyophilized and stored afC4 possess surfactant activity. Reetha and other plant

Methanolic and aqueous soxhlet fractions were uséxtracts mixed together at 10% final concentration.

to examine antibacterial activity and to formulateThis was used as herbal liquid hand wash and used

herbal hand wash. Fruits dBapindus mukorossi further for its antibacterial activity.

(reetha) were dried, powdered and extracted using

distiled water. Gel ofAloe verawere drained and 3. RESULTS

collected, while juice pf citrus fruits was used to3_1 Physical properties of Herbal Hand wash

prepare herbal formulation.

Test organismsStaphylococcus aureus, Klebsiella

pneumonia, Salmonella typhimuriwvere used from

stock culture of Department of Biotechnology,

Sinhgad College of Science, Pune.

Herbal hand wash was made using three different
methods. Reetha and SDS are act as detergeng whil
soap was also made from Cummins seed oil. All the
soap showed surfactant activity in which organic
molecules of the skin were dissolved easily. The
colour of the hand wash was dark greenish. Odor of
all the hand wash was like aroma@dimum sanctum.

2.2 Antibacterial activity of Extracts

The antimicrobial activity of individual extractsas

tested using agar W.e” diffusion FeChmeﬁjeThe .3.2 Antibacterial activity of the different plant
plates were spread with test organism with badte”%xtractsand herbal hand wash
suspension of OD was 0.6 at 600 nm. Wells of 5 mm

diameter were then cut on plate. 100 ul of extra . .
were filled into each wells and incubated al@7or he antibacteria

24 hrs. Antimicrobial activity in terms of zone of

activity of the different plant
extracts, herbal hand wash and standard soapaoluti
inhibition (cm) was recorded after 24 hours ofS summarized in table 1 and 2. The results of well

incubation. The antagonistic action of each extrac fffusion method has revealed that, citrus juice,
: ; 9 Lo €ucalyptus leaves an8apindus mukorossextracts
was tested against test organism in triplicates.

showed broad spectrum antibiotic activity agairkt a
the pathogen examined among which citrus juice
exhibit higher activity than other extracts (Tab)e
Ocimum sanctuninhibits the growth ofSalmonella
typhimurium while Azadirachta indica stop the
growth of Staphylococcus aureusnly. Aloe vera
showed no antibacterial activity against any pagimog
examined (Table 1).

2.3 Preparations of Herbal Hand wash

2.3.1 Preparation of Herbal hand wash using SDS
asdetergent (1)
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The antimicrobial activity of the herbal hand washFormulation
also checked along with standard soap solutionl€Tdhill 253+0.06 | 1.00+0.08 = 2.40+0.0C
2). The one well for each 3% SDS, oil and distilledL0% Dettol | 1.13+0.15| -- 1.03+0.06

water kept as a control. The standard soap solution

Dettol (10% and 1%), was kept as positive control.

Results revealed that all the herbal hand wash stiow

antibacterial activity better than commercially

available standard soap solution. Zone of inhihitd 5. DISCUSSION
10% dettol is lower than the other herbal soap

solu_tion. 0.1% dett_ol showed no zone of inhibitiorMany medicinal plants have been found effective in
against any bacteria. Thus all the herbal hand waghe “cure of bacterial diseases, and has diverse
formulation showed potential antibacterial activitymedicinal propertiés Due to increasing antibiotic
(Table 2). Among the three different herbal handggistance in microorganisms and side effects of
wash; those prepared from only plant extracts eb(h'bsynthetic antibiotics; medicinal plants are nowniag

better antibacterial activity than other herbal hanyonyiarity in the treatment of bacterial infectibhs
wash made from SDS and saponification of oil (Tablgq prevent the bacterial infection it is importaot

2). ) ) ] o protect skin especially hands from bacterial patimsg
The comparative study of the antibacterial actiaty 5 they are the most exposed part of the body.

herbal hand wash and the individual plant extractsherefore herbal hand wash was formulate, which has
showed that combination of extracts that is herbgly side effect and with potential antibiotic adjvi
hand wash giving better activity than individuaaml  Formuylating the hand wash; saponification was done
extracts (Table 1 and 2) by three different methods (Formulation I, Il ariyl |
explain in methodology section and plant extracts
were added externally. Plants were selected on the
basis of their reported biological activity and ithe
traditional use in Indian medicine. Reetha
traditionally used as a detergEntand saponin
extracted from this fruit were used to formulatedha
wash lIl. Aloe veraused for its moisturizing activity

in  many cosmetic& Oscimum sanctutt’,
eucalyptus™'®*® Azadirachta indic&'® reported to
have anti bacterial activity. In addition to this

4. TABLES

Table 1 Zone of growth inhibition (cm) showing
antibacterial activity for different plants extract
against pathogenic bacteria

Plant Zone of inhibition in cm Oscimum sanctunand eucalyptus gives the unique
material aroma to the herbal hand wash formulation. Plargs a
Saureus | K.pneum- | Sityphimu | rich in potential secondary metabolites, such as
-oniae -rium flavonoids, tannins alkaloids polyphenols ext. Ehes
Ocimum compounds have diverse biological activity inclydin
sanctum -- -- 1.37+0.15 | antibacterial activity, Most of the polyphenols are
Aloe vera -- -- - extracted in the metharfl therefore methanol was
Sapundus used as solvents for extraction in the soxhlet
mukorossi 1.1340.12| 1.204#0.14 1.1040 apparatus.
Azardirachta | 1.33+ Antibacterial activity of the each plant extracésd
indica 0.42 -- -- three herbal soap solutions were tested against the
Citrus lemon | 2.80+0.26| 1.63+0.32 2.13+0.06 skin pathogen  Salmonella  typhimurium,
Eucalyptus | 1.50+0.26] 1.13+0.04 1.70+0.1¢ Staphylococcus aureus, Klebsiella pneumoriiae

results suggested that herbal extracts in mixture
giving higher activity than the individual extrac®he
combination of the antibacterial compounds from
SQifferent plant extracts may show synergistic ffec
enhancing their antimicrobial activity.Sapindus
mukorossi (Reethayhich is used as surfactant and as
a detergent in formulation 111.Ocimum sanctum

Table 2 Zone of growth inhibition (cm) showing
antibacterial activity for different herbal hand shka
formulations and standard liquid soap again
pathogenic bacteria

Zone of inhibition in cm _ selectively inhibits the growth of Salmonella

Handwash | S.aureus | K.pneumo | Styphimu- | typhimurium(Table 1)while Azadirachta indicastop

_ -niae -rum the growth ofStaphylococcus aurei$able 1) When
Formulation 2.07+0.06 | 1.24¢0.15 | 2.53+0.06 these extracts combined to formulate the herbadi han
| _ wash antibacterial activity enhance. These results
Formulation 1.27+0.06 | -- 2.03+0.06| Wwere also _compared to the commercially available
I soap solution ‘dettol. The results suggested that
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herbal soap solution has higher antibacterial agtiv
than 10 % dettoll.

Hand wash was also made using SDS as base and [4]
plants extracts were added as herbal ingredients

(Formulation 1). The antibacterial activity of tlees
formulations was less than the formulation 1l (Tab

2). This may be because the SDS may interfere the

activity of the extracts. Hand washes also prepbyed
saponification of the fatty acid that is Cumminede

oil with sodium hydroxide and the plant extractgeve
added as herbal ingredients. The antibacteriavigcti

of these hand wash also showed lesser activity than

the hand wash using only extracts (Table 2). Is thi

case

the potassium hydroxide

used for the

saponification of the fatty acids (Oils) may intd in
the antibacterial activity. Thus Herbal hand wash
prepared with only plant extracts showed maximum
antibacterial activity also because of only plant
extracts used it has no side effects like skin aasth
dryness.

Herbal

hand wash formulations prepared by three

methods has unique aroma may be dueuialyptus
and Ocimum sanctunextracts. It also has moistening
property reducing the skin dryness due foeAvera
As these formulations are made from only plants it
safe for human use.

6. CONCLUSION

All the herbal hand wash formulations showed more
or less antibacterial activity, among which handhkva
made only from plant extracts, using reetha (lll)

showed higher antibacterial activity.
moistening property reducing the skin dryness. Thus

It also has

quality enhanced herbal hand wash formulation with
unique aroma and potential antibacterial activigsw
prepared.
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