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Abstract

Toilet soaps are a part of our daily life of their cleaning
properties also due to their cosmeticaspects. Due to the increasi ng
qwareness and importance of cleanliness and health, the use
ofherbal products is also incre

asing. In the present study, the
antimicrobial activity of handmade herbalsoaps and commercial
markel soaps were determined against bacterial is

on theskin surface like Escherichia coli and Staphylococcus usi ng
the agar well diffusion method Results show that the soaps have
antimicrobial activity, though to varying degrees as indicatedby
the inhibition of the growth pattern of the isolates. Some gualiry
rarameters of soap weredetermined such as total fatty matter
content (TMF), Alkali content, foamability and pH insoap. Values
1o pH ranged between 6.5 to 7; total fatty matter 71.5-75%; total
wkalinity conteny2. 08 -2.42 % and the foam height was me

JE____H angeof 3.7-4.7 em. The ana
;.:.F.___m _:.__..u

olates present

asured
lyzed sampleswere found to fall
Standard values recommended.

_EJ.__EH En:hsnnﬁ Herbal Soaps
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WCTION

s the salt which s produceq §,

yhstance W ith a :..:.e. acid. The :_:._,_._._.. |

“our daily life and whi, Fo ,” rif

' _..._..__m_..r aboul ol vears. There are _=_____..; :

by wome Production of :_,5:.,_._ "

addinen © ash .—.: fatty acids M S |y, _.._‘___.._._,_

H n.w_wz.n.w __.___.._.,._u..___..“__..:u_ o) “__...__q__“ A u.,. 1t was able 1, My |

_._E_._E..m__.am_ production. Scientific s0ap productioy hF:, .

the 1§th cenfury with the contributions of ool
production was turned intoarey| _a__.__““_,

Chevreul and s0ap -
Caking consists of washing, cOOKIE. liquy,,

.ﬁu._”_é.m&n% stages of mu&.:Emm_HmEzﬁamESE_.
alive ail. _-.E_Eun_m oil, sunflower ._“__m_w peanut oil, palm rn?ﬁ_u.
with alkalis. Many different methods are used in soap EE“
and the most common being the cold process and the iy,
method so-called Marseille type. Other internationl mu#a.._h
methods include the Clayton method, Gunther Jacobs's
method, the Du Pont de Nemours method and the Mansa,
method, Potassium s0aps areobtained.

Hand washing is a simple and very effective meto
protecting people from pathogens and infections. Today, there &
many commercial soaps with antimicrobial content that ¥t <
for this purpose. These soaps contain antiseptic active ungreditt
in very low concentrations, Bacteria from cityironmentl
can accumulate on the skin surface and may cause skin pfecti®
Mﬂﬂmﬁaﬂh such bacteria are Pseudomoiits znatﬁﬁhﬂ
Eﬁnnw__ E:“”.._ BITEUS: Hand washing is even Euw_.. il _
D aw__mg associated with possible nEv_....-E_:___a ™’
hygiene is v ogenic bacteria. Providing nnan.za___.u

ery important for preventingcontamind®"



|
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Chemically soaps ore a combination of fats, oils (of animal

or vegetable origin and Sakt [2]. Soaps are peneenlly salis of free
Fafty acrd made vig sapamification, where alkaline ,..._u__.F::._nnw react
with fatty acids in fats or oils. Other substances are then added to
this salt of free iy acid or sonupe Bvser, bey produce the different
Iypes of soaps we have. They are mainly used as surfactants for
washing. bathing and cleaning [3]. Soaps are either non-
u:.:__-u_.....u.n_n_u.u-_ SMIPE  OF arilimicrobaal RO, al=tv known as
antiseptic or medicated soap. Antibactenal soap can remove 65%,
1o 85% of bacteria from human skin[4],

Antiseptic soaps are incorporated with a specified number of
mﬁ_ﬁnmniu_ substances in addition to the ordinary soap base o
increase their antibacterial activity, These antiseptic substances
ampart the ability for the soap to kill germs even afier it F.,..n. .a.nnq._
used as residual antiseptic substances remain on the skin. It is
_uaqnn ﬂu_unln_n:ﬁ:u, that antibacterial soaps kil En _uwﬂ.ﬁﬁ ata
specific concentration; they also have bacteriostatic activity E...__u
n inhibit the growth of bacteria. Herbal soaps are prepared by
slding dried herbs, flowers and stems into the soap base. I.E_“_m are
ustural products that can be found in the freatment E almost
Jldiseases and skin problems owing to their high medicinal value,
steflectiveness, availability and compatibility [3, 6].

Different methods are used in soap production and the most

|
| smon being the cold process and the classical method so-called
|

“eseille type. Other international soap-making methods EﬂEw..
- %Clayton method, Gunther Jacobs's JPC method, the m.:. F._.H___._ n
"iars method and the Monsavon method [3). 15.5%,:5 ,uEﬂ.._
| ¥ Mg when KOH base is used instead of base NaOH.
e . . . caans used in the field of
thy soaps are classified as soaps uscd 1 ;
_H_E_t and cosmetic soaps [2]. While soap 13 EE_.HJ,
s added which has a softening effecton the soap tissue. I
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5 used for transparency, Tit); for

[
hon for antibacterial Py Pacyg,

. ditoams =5 ar )

_,_wn._._n__:_._.w?.:_ﬂ_...ﬁ_...““_:”ai_::? milk/aloe vera, _:.znu___. q.._._:w___»:_ T_“_“_._
.....m_..u:u_ :__,____ra {or moisture and  soltening _,.:..__,__:____._“__ | ,
g 8 U0 and very effective. Hence it b 4 by,
=m_&=__l.,__h Ln .m:_\__.:___..... of the svap melude gentleney, nf..._ ' gy
s e _.__..__.u___._..ﬁ:__.___.. umu_:._..._ skin disorders ::n_:___.._._ The ._r_,.
_,_ﬁ:,_ﬁm_ m._:_ ccabics), treatment ol skin _.ﬁ__ﬁ.‘._,ﬁ..:::Eﬁﬁ Fithe
”_:ﬂﬁﬁiﬂ and protection of even skintoning ang ..”..Ei“_w_, _.
he skin[7]- ke

The soap should have good ingredients whigy "
acteria but not damage body tissues. Several bacteria jpg) E._“
Gram Positive and Gram-negative are deposited fron h
-pvironment on the surface of the skin and cause skin inficty,
Fxamples of these bacteria include Staphylococcus aureys 5
Hacillus subtilis and Pseudomonas aeruginosa [9]. The spread s
nfection by such bacteria can be prevented by the use of antisep
spaps, 8s It contains antimicrobial chemicals, but overuse of soes
might result in antimicrobial resistance and even render a persn
more sensitive to allergies, 202 skin rashes [10]. The press
research work aims to compare the efficacy of locally availb®
market herbal soaps and antiseptic soaps against skin infect
human pathogenic bacteria such as Staphylococcus aureds, 2
Pseudomonas acruginosa, Bacillus subtilis and E.col.

into ,_____:E hydrolysis of animal/vegetable oils, the’ e
m.&m yeerol and fatty acids, Following the release Euu_u. It
E.Eﬁmn:“_m react with the alkali to form metal salls called q
EEEH...&E Eﬂ.m are more than 100 oils that 3 ,_.Emau_u
i 1on which oceur in most varieties [ Ampon® _—
ind Unfortunately, most soaps form E:.mu_uuu.,mmq_n du
Canmog be Suitahle for m_ﬂ.-_—_... —u_.&._.—_u.ﬁﬁ:. In spap _.u._.ﬁ_



a‘l‘ll!!iullmiq;ini :

1._,__i,=._..u.m orfoils are :...E._E.;_R;:__ proscuce nhigh quality product
Some __.._”._2:.._55:.___“_ nf these combanatinns may ol under
hyidrolvsis saponification and My he fell oot b rhe ET ..
vrreacted fatty acids | Ahmed 1984 ¢ al 1
Skin irritation can be camsed by the short chaim of farty
in soaps. As there occurs a tesddency to hleach the <kin with
_.3£=.,.__u.n._:. 1 I8 necessary 10 wash out the unrcacied use of alkal
i ._..____.__.._.::mun..n.._... fivr M [P0, mrmoest SOEp producers sicnlice LTI
and retam unrcacted soap alkali [ Idoko 2018 & al.. ] Somefimies
o produce a soap ihar bleaches, the alkals i< left in the soap Seap |
3 mixture of Na+ or K+ jons with fatty acids chemically It i

?ﬂm_.En to classify fatty acids into saturated and unsaturated farr
qcids. The most abundant saturated fatty acids are palmitic an

earic acids, whercas the most abundant unsaturated fatry acid
are oleic and linoleic acids. Production of quality soap consist

lrgely of choosing the right proportions of the right oils with the:

different fattyacids.

I, METHODOLOGY
Materials required for the production of Soap are, Soap basc
moulds or containers, Cups or spoons for mixing, Mortar an:

restle/mixer jar. Collections of plants are done by nearby focaliie
o fiom plant shops. Aloe vera plants, Neem leaves, Tulst leaves

ind Ixora flowers are used in the process.

:EE__E__:E._ production is as follows:

* Aloe vera soap

. Take 150 g soap base and 2 tablespoons alveverd m.ﬂ {alo

.._..“m____ taken from the plant a nd m__:r.._ by using a Ez...nq Jar or b

b .H_“Ea.u&:n‘__. Add | spoon of coconut oil 1© 18 E_.,_., aloe ver
" very well so that the soap comes out casily. Melt sod

il

SIEAT
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i 5..11._.1 Enargy Education bayond Centarystie,
using the
{aine

double boiling method. Afie,
¢ is taken and greased with :____g___T
iy,

b. Neem soap

a :Ea_.:_. o :.ﬁ: neem leaves g
_m.__.ﬁ,.:_r._.,_u... Put them nto @ mixture jar'by inorty & Wanh o
sicnd them into a paste. Afler that take a soap ::E_;a Peul,
and grease i1 th coconut oil, Then take 150 g soap _._.:.4 Cima,
i by double hoiler method. Add | teaspoon of En_:ﬂ__ im
and 1 spoon of coconut oil into the melted soap base 5_.,.“.;.# Py
setting. ==
c. Mixed herbalsoap

Neem leaves, Tulsi leaves and Ixora flower
proportion. Make them into a paste by EE 2
and pestle without using water. The 150 m”a;
‘soub]e boiling methiod. Add the pasess
or container for setting.

Take

Aloe vera,
raken in an equal
mixer jar/mortar
hase is melted using a
Then pourit into the mould

[1. EVALUATION OF HERBALSOAPS

..ﬂﬂnﬁ physicochemical properties and anii-micrhs
activity of soaps will be analyzed. The physicochemical proper

include:
+ Determination of colour and odour

x The colour was checked by naked eyes against 4 whis
ground, the odour was smelled.
* Determination of pH

sndalso "

The pH was determi .
: ined by using pH pape’
done by using a pH meter, yiogFe s



N P
L STII
LIS —..._.-..l :_.._...__'.l.._._l_-u-l
.._#-‘.I 1] R i i -.—-.ﬁu_—: ‘J_. ....__I._rr._.._._:l.
rrnielu ™ eng)
.T =:..,___ﬂ.___._...._h.._:.q_:_._n : _.._____T__.__.___..__i..__..._._._.
Fhe mixiyy,. ¥linele, | i * Aelibar]
p i Wy _-—__._-r_u.- _-qn_u:q_._._. &1 LTI VA | fw, FHY
.._z_.._rq:.n b___: :.___::__ 4 Wiyegy _.__r.::E____.__. din e il il i Vi
8 Wpfg 5 ETale [
"L.r___.: ._.= -_-_::qn-._. -L.I.. __._.-_..“.t_u_-_a I _._1:._._qq.._r.=:.-__:”._. iy " ey
pracrseireel s ERTETT Y P ™ the

121 ::._E._.::.x._:: o Taty) Fati

Soaap (5.0 g} wigg Wenghed oy
added then thwas shaken wel) . 1 dlireey|

[hen __._::..;,.4.“_::....__.;‘::._:.n acid Was added unij g, ATty acid 1y
armled. The solition way lilterey by Using filter -
“p 4 T Paper and
ransferred to a preweighed petrt dish. Finally, th, CONtEn wis

evaporated in an electric oven and the resigye Was weighed.
Calculation of the total fatty matter content (TMF) 15 done

with the following equation. TMF = (y-x) = 100 « weight of soap
sample.

¥ ?..-:...1...1....... Trw,

| the Waler (], o] g

¥ leir 2 (T - _

x-weight of the petni dish, y-weight of petri dish and soap
dfer drying. |
112 Determination of alkali content in soap

Determination of Total Alkali Content _=_ﬁ._”nnmmquawmﬂ:ﬁ“
‘m of soap sample is dissolved in 100 ml of c,_._.__.. e i
“ml of 0.5 N HNO3 is added to make it acidic. L
e upgj| fatty acids are floating as a layer m._E,,.,M.w B il
‘led in ice water to solidify the fatty acids. ted with 50 ml
T “narated and the aqueous solution was :Mn The aqueous
oo 1o remove the remaining _.n:wﬂmm_ﬂm M?Fuﬁ_c_mzzm
easured and 10 ml of it was Utr ¥ r value,
ethy] M____H.Hmﬁ as an indicator and from the It

L}
f

g,
._._._._.
) Wis m

1
! :___"._m m
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H

n.—.-r. 1 E-H _ i qrh

ol comtent was delermined

3.2.3 Antimicrobial Activity

the aminm

Reagents, chemeals and other T _
serobial susceptibility esting K Ny, ey,
Auller-Himton agar

syutrient broth

Methanol
Sierle distilled water

Sienle cotton swabs
Standard antibiotic (Amoxycillin- Img/ml)
Laminar air flow

Incubator
Bacterial strains used- Escherichia coli, Staphylocyec,,.

Preparation Of Extract

The methanolic and aqueous extracts were prepars: -
dissolving 100 mg soap powder separately in | ml of metn.
and water respectively. The contents were kept in a shax=
24 h (stock concentration of the extract; 100mg/mL

After 24 hours, the supernatant was filtered and used r -
study.

Dilutions and Inoculum Preparations
pacl

* From the stock concentration (100 mgmbL)

d

concentration of 50 mg/mL was prepared.

1 TR r.
The inoculum of Escherichia coli and Staphy _EHTE“
were prepared in nutrient broth medium and wnﬂ”ﬂﬂaﬁﬁ
37°C for § hours, After growth was observed!

stored in the refrigerator at 2-8°C for analysts:
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Antibacterinl Sereening Using the Agar Well DifTusion Method
. p " i
=0 mlofsterilized Muller Hinton Aprar wns pored inte aosterile

Metri . i e
a iy E__:__.. nler solidilication, 144 _._ 0% Fudml) of fest
TRANISMN were swabbed on the respective plates

o Wells of n ; .
nm dinmeter were punched into the agar medium

nd fille
,_.”,q PO :.H.E_,_: :.:. ol plant extract fof 100 mg/ml. and 5
grmi. concentration), antibiolic solution (positive control )

and solvent blank (methanol and water) (negative control)
. The plates were incubated for 24 hoursal 377,

,  After wun..._..ﬁﬂ,__u: the diameter of inhibitory zones formed
around cach disc was measured in cm and recorded.

v, RESULTSAND DISCUSSION

The physicochemical properties of handmade soaps (aloe
era, neem and mixed herbal soaps) were evaluated. The chemical
nalysis includes onsite analysis (colour and odour, pH) and in-
shoratory analysis (Foam retention, TFM and Total Alkah

“ontent) of the handmade soaps. These properties were evaluated
s compare the values on quality criteria for Ph, Alkali content and

aal fatty matler.

' Determination of colour and odour

L
The colour of aloe vera soap turned out to be transparent and here

: T he dark
“apleasant odour. The colour of neem soap 18 aﬂ::wnﬂ“&m -
" 1o dark brownish and has an odour of neem . ._ﬁ.am___ﬁ
d herbal soap has the odour of the herbals anc &

"iwnigh
F_#EF.&E. ofpH
 made and
- Ty _ h sample Was
i, "€ PH was tested, Solution of €3¢ himportant 10 gIve

_.__“u____m | 2
_._.___..mw:_.ﬁ_ F_m_.:m —...I paper. [t1s very muc



wr

Maiisag g [#5m ran i T T

jo pl beeiuse the
it elinads should neyer s

skin produces som, Ty,
),
§
M
___

prelerence .
e, A
ey,

. ids,
ghil o gohi
...L__;:L::,__.__.E._r_.:_.hp;:._.._______

I3[ Terent soas have difterent pH valyes But ¢,

basts soaps are naturally basic (thatt is overa pi op)

T an n_fnd.._._
The pli was found (o he:

Aloe ventsoap: pH paper shows a range 0f 6,57

Neem soap: pH paper shows arange o657

Mixed herbal soap: pH paper shows a range of6.5.7

Plate 2: pH of soaps
4.1 Determination of Foamability

For the determination of the herbal soaps for their ability 4
form foam, about 2 gm of soap was taken and dissolved in water
(about 50 ml) in a 100 ml graduated measuring cylinder The
measuring cylinder was then shaken for about 2-3 minutes and i
was allowed to stand for about 10 min. Foam height was measured
and the results were 3.7, 4.2, and 4.7 for aloe vera soap, neem soap
and mixed herbal soaps respectively. Recorded the observation for

three consecutive experiments and the mean was taken.

4.2 Determination of total fatty matter content i.m.@l -

SLNo.  Nameof  Weightof  Weightof %offiid
Soap petridish  petridish+

(g) (x) soap after _HH__.M.._

drying (@ () 1%

I Mixedherbal 4251 42657 -ﬁ.ﬁ
_ Mixedherbal B 51~
2 Neem 42.51 Mum,mw.-----ﬂ_m.r.
3 Aloevera 42.51 4266

Table 1: u.nﬂh fatty matter content (TFM)



the total fiy 2
¥ maner pe. :
I has good n:m:._u__w___,_“ SN them, [y yg g
: vond Trn.
50% fits grader 1), * fits grade __.;zq”“_ L W ke
L AP e

Higher TFM conp
; e Hirms that «
._...._.n:..m. __”-n_........ TFM means very _E_.:u_“ﬂ”___.i e o damagmg 1 the
moisture in the skin thay P BOAD, S0ap captyres ey
ixed h kesit dry. T FM iz ohge 2
for Mix erbal s0ap,71.5% for Neem f..._ﬂ_u m:”.m_,.“_.___.rﬂ S
: = n Tor Alos

yerd soap.
the study, it
From the study, it 15 found that the s0aps belong 1o the Grade
7 category
43 Determination of Total Alkali Content in theSoap
& Name  Volume Burettereading

.ﬂ.. ofSoap  ofSoap Initial  Final Volume  %of
. (ml) of NaOH  Alkalinity
| Mixedherbal 10 0 0.6 0.6 242%
2 Neem 10 0 (.6 0.6 2.44% -
i Aloevera 10 0 1 1 208%
Table 2: Total Alkali Content in the Soap Samples
aline

Toul alkalinity means the prescnce of 108 FEL,
e e, 08 1) 008,
E?ﬁﬁ_, in.the finishen) 90+ . thave less than 3o

“nSundards (BIS), good quality s0aps ™

Ualicoptent, ;e i 8
g e obtained data for the Ennﬁnm SoBps _ﬁaéﬁm s0aps
W lkg); content is in the range 0f 2.08 % 0 2.44%.
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cannot be considered harmiul since (he Amog
at acceptable levels. MO alky,
“_ﬂ... .._L_.::._.n. Colour  {rdour Appear- pH e "y,
g, of Soap ance _inﬁ Fiyy
[T
- __.ﬁ.-.-.: " 5 o
_ parxoed Irark The Ciood /5.9 o _._:_.:_
herbal  brow- odour " MNar,
msh  of herbs
u .a.._._...._.n-_._- _.u_'._l.. .:.__r. :_u_.”__”_ h.5 ”._. .m_. i
green do odour Tl A
Brow- of neem
nish
.“I Aloe  Trans- Pleasant Good 6.5.7 w.”__ —
vera  parent odour i
colour

Tahle 3: Observations of the total physico n_su_ruﬂ_ ___. -
the handmade soaps FOperties

Ina m.mz_nw done by Tyebkhan G, in which PH paper ws -
for measuring the pH of soaps/cleansers, it was found thy; .
soaps commonly used by the population at large have a pH rangy,
between 7 and 9. Also, only 3 samples of those tested had a i -
keeping with the normal skin. But in our study, it 1s found tha
soap samples had a pH ranging between 6 and 7.5. The s
samples tested had a pH corresponding to that of the skinpH ©
perceive the physical and chemical charactensics &
commercially available soap prepared and sold in the Banglacet
market, research was supervised by analyzing five toile ._.E__ __r_y
aundry soap samples. The obtained results for total m_wr_._,__ _.H_,_gn_
ftoilet soap samples were observed from 0.00%10 1475 )
1€ results found for laundry soaps were between
Otal fatty matter values of the toilet soaps Were ° 58330
.37% 10 100%, while laundry soaps showed fro™ _un__%_:a
.37%.In our study tota] alkalinity is found in 8730E°



244 )
._wm and the total Gty malter is m the range of 715 075 %, The
Physicochepi. ¥l . .
it mical propertics are shiswn in tahle 3 I the analysrs,
standard methods of - a
T weds of gnnlysis were ased  From the study, it s
discovered 1y !
ith the St obimined values have shoswin soame proximily
WiR the resuliy repored in nrevions literature. § hservation has
shown that the n ahire., g
fthe i .... varmhions mc wiclespiread even mrmangs the resnilis
nvies .
o o r.._““._.ﬁ:.::z [NATITY (TR T presionsly. The test values have
sl that i ._=_....f__.=_._4 ___.:._?_.ﬁ..__._ g E._I__"_.____-:?:_ [ wried ar e
used as torlet soaps,

4.3 Antimicrobial activity

§1.No. Name of Soap Organism Conconiratian _.“H”_._:“.__..._
- 50 mg _
. Staphylococcus 00 mg i~
I Mizxed herbal T o
BN Toomg 1

S0mg ).

..l|].|.|.|]||.|
Staphylococcus  — e _

I

2 Neem : 50 my
E Coli —Joomg 1

a

- ot somg
StaphylocofCS “oomg |__..,,
S T . I
verd ; Somg -
B s_u_.._ﬁﬁ E Coli - __ﬁtlu_l_._..lm- - _.._.. .
o ——am
- §taphylococet® |00 me 53
_— mg =
: o : - . Lo
Dove E Coli [ (M) mE :
e : 50 mg |
T guphylococe® j00me
O H S Smg__——
amam “jo0mg

E Coli

155
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Ramagining ine purpake s
-_: ___.—._.

Stapliv B i iy
:1_..:“._

ey
_.- _ [} _—.“._ -..: =___._.
11ty Hiy

Tuble 4: Observed results ol anthmle pypg
handmade and commercig) .:.-_:_.__ thyj

A simlar study on to determine the LT,
antiseptic soaps like Deniol, Savion, _._rr.?::w_ _h___”._..:.
soaps like Haldi Chandan, Aloe Ve gy Nee, i
microflora isolates Staphylococeus aureus, _:..F______.“._,:w..
coliand Pseudomoniis acruginosa was obserye Nl

Results :_u_..:__.ﬁn from the study showed that [jen
found to be most effective against all the pathogenic :E:“h._ "
having the highest zone of inhibition (42mm, h.__ 1_
Staphylococcus aureus and 30 mm against Bacillus .,E_u__:,__.h.“_....
highest concentration of 500 mg/ml when used, Follows: ,
Dettol, Savlon also inhibits the growth of Staphylococeus b
least zone appeared for Bacillus species. Among the antep,
soaps, Lifebuoy Plus showed the least zone of inhibition agans
Staphylococcus and Bacillus but it inhibits the growth of E. w0

and Pseudomonas species.
Among the different herbal soaps studied Neem showed e
highest antimicrobial activity against all pathogens swdie! =
compared to Haldi Chandan soaps. Haldi Chandan ﬁw.__a__,.__h _=
least antibacterial activity with a zone of inhibitions 0! E.t. _.___”_
for S, aureus, 1 1.4 mm for Bacillus and 1 1.8 for E. colispe™ i
main aim of this study was to identify the antimicrobial ...__.._H “.,_r__,_
antiseptic soaps and herbal soaps. The herbal s ©

similar antimicrobial activity to that of antiseptic sO4p> o
led that handma®

ol

Results obtained from our study revea
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Lommg
.Uhu.._.ﬂ_nn..ulr £

LE s P |
“oaps have antimicrobial acti ity The soaps were

d AL e T
K ] | -
ﬂq.ﬁ-.u.—u..w..‘..u.......-n._.. n-un _.._..__.-__.._m .r.—_"_: :._.__.-._ ﬂ..._n.__....._.q..... il g

X LFLS o A T
:__”.___.m. _..._"_:-.:..._ .“..q.”,._ %) The sk in carmes large mimbers of hae teria
aurens u.! Pt i .ﬂ_-._._ —_._;......____.n. el @ I - e gt v Tiask
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This book constitules the refereed proceedings of the First International
Conference on Sustainable Energy Educaton, ICSEE 2021, held in
Department of Education, University of Kerala, on 10-12, January, 2022 in
the online mode. The conference discussed "WHAT™ of energy education -
should be. It then asks the contributors to bang forth their best ideas regard-
ing "HOW" to implement the education process, and finally “WHY" we
should be educating about energy. We hope that the interesting scholarly
work and case studies that the contributors have brought us, will tngger an
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