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Abstract, The layver cobe 05 one of the traditional cakes thar are very popalar with the
commrrerraly, The addition of Moringa seeds 1 expected to exvend the storage period and the

OO of :.'l:l. mirition_sar be increaied. Moringa .'mn'.fmumiﬂ an
aontibmacterial compod Snat & the resull of secondary metaboline s co d consiss
of alkaloids, sapeanins, favoroids, taening, ferperoldy, and otliers. The purpaze af tiis seudy
was ior determing the §hibacteriol properties of Moringa feaves added o luver ke agoins
pathogents boclerla Exchenichia Coli and Slephvlociscus Aurens. Kesearch by been
impplemneneied an Agell = May 3009, The resiling of anrfBacenal aoiviry by wsiig Sesmar
rrctlonel, The el sloveed thar the laver cole with the addife of 4% Monnes leaves
indicated the high inhibiion oone on the bocteria £ Coli by 1007 vun and £ Asrens by 0.7
e wrten cornprered with the oddinion of 19, 2%, amd 3 % Moriga feaves. The resmlt of
bacterial pathogens thar @ e tested in Moringa leaves showed thar the bacteria £, Coli had
@i sivnce o more robest comprared with 8, Aurews, Thiv i felivased by the fohifetion zone of
£ Cold fard is greader than 8. Awreus bacieria

Kevwords: moringa feaf: laver coke - eschericMa goll taphicocens eurous-beee e i,
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I] Incedactinn
The we of Motinga in Dsdonesia 18 m widely known, genenlly, oaly it & known

as one of the vepetable menusi.l,n..ldﬂinm e direct consumplion in the fresh fom, Morngs
can ilso beamcesmd it the fartn of powder. Furthermare. it cin be wsed as the macerial for
!1rli|1cu:|lwim1.lzl o prowide sucicnts for varioss food product, sech as processed
puddeng, MQ,EE[S hiscuit, crackers, and other proceseed producs [1].

Buactive compounds e Mormega leaves couse Moringa 10 have pharmacological
properties. Besades, i1 has been identified that Monnga |mn.-;‘7:‘mmf_uy1 antiokidan and
amitncterial properies. Therelfare, Moringa has the function as the aanira) preservaive and
exiend b5 storage period. Smack foods sodd of iraditsemal markeds ane diverse, one of them s a
Byer cabe. A laver coke s one vpe of taditeomal snacks that ace knowon and cieculiaed in the
communiy [2].

In previous studies, Moringa leaves were used as the preservative catfish nugget. At the
beginning of storage for all the eomcenteation of Moringa leaves, thers were no bactena
feund. However. afier being stored for two days, some bacteria grew. on the fourth day, i
even tends fo multiply | Furthermone, it can be seen thet concentrations of (o, 25 ¢, and 30 g




are visible that the bomger o a5 stomed, the more of e 1ot mmber of bacteria 85 inoreasing.
Haowvaver ., at the concentsatioa of Eﬁing: leaves 33 g and 40 g on the fourth day, the total
number of hacteria decreases |3). Based on the data above. this stndy con the test of
Morings leaves antthacteriol on layer cake production sgae the I-'w::uri.'ifﬁmmﬂ;_pﬂli
il Staphvkococcus aufeus,

This research was conducted to detzrmine the antthactenal progeriies of Moringa leaves
aided to layer cake agaasst pathogenic bacena Escherichia coli and Stephylecoceus aireus

with 1l coneentrations of 0% <83% Moringa beal powder,

2. Muethods

Tisnnls udli'laterh!ﬁ

"I'himﬂ.hﬁhmn carried our ot the Agriculiueal Product Technology Laboraory of
the Universitas Ehxsnke and the Agriculiural Product Micrebiclogy amd Bistechnaelogy
Labhorstory of Universitas Andalas Lhn‘-'!.[ll‘.l] - May 2019. This rescarch used the explorative
study design by nsing the collection of Eschenchin coli and Stephviococcws aurens bacterial
isolaes from the Agricultuml Prosdec Microbiology and Bistechnofogy Labortory, Feculty
of Agriculiural Technolegy . Universitas Andala

The main ingredients used in thas swdy were dark green Momaga leal 3600 g and othar
|r1t:rcl.limth1.namcj;.l rige fhowr (Rose Brand) T3 g, starch (Pak Tani Gunung) S0 op, Materials
used for pntibacterinl anaysis are the growth test bacterin (Escherichin coli and
Staphylecoocus avreus) and jelly nursent media (Merck, Darmseadt, Germuany), The 1ools
s Frer rmh:ing layer cuke are the haking an :-L1irri1'|g_ s hasim, shovwe, :-.re:nu*i at,
napkin, messunag spoot. md measuring uur} Ihe uols used Lor making Morings leaf
powder are the basin, drainer, hl:m:.!mi (Vitara), B0 mesh sieve, and scale, Lammar arflow
sl terial test equipment (Telster BVS100 Spain amalvtical balance (Kem aBJ 22004 M,
awoclave (Heclave HVE - 50 Himmyams. Jepan), oven (Memen, Germony )y, Petd dish, T

nzadie. Eunﬁ&li.wm}w 250 ml (Twaks TE-&! Pyrex, Japun ). s ube (Iwaki TE-32

Pyres. lapanh. micropipetie, vortes, iuruhmu:L IMemmert. Model | LT
Gy b, hotplate stiemer (ARBC Velp Scwnnfich, Evwope), Colony Couater (Philip Horris,
England). callipers, cotwon, plasic wrap, aluminnem (ol and tweezers.
Research design

This research wses explomiory design through experiments in the laboratory with the
sddition of Morimey lewf powder nohe loyer cake, which wre (1, 203 wmd 4% ). Ehta"ngli

collected using direct observation after the treatment is given (o the research objects, amd then
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perfeemung a serics of w@esis,
Body Text

Procedure for oltaming Moringa leaf powder sccording to [4) (1) pick :J:rkl Zreen
Morings beaf as much as 3600 g, 12) wash frech obd Moringa leaves using chean warer and
drain thase leaves, (3 spread e this Tresli old Morings leaves in the drving contamer, the
drying process is completed at m:|r¢:rgm.1|:mp¢r.|1urt. The firal product must be very dry. {4}
wrind the fresh, dried Morinza Baves by aeing the Blender and sieved witl 80 mcsh sieve {(5)
Moringa feaf pnwuur
Making layer cakes by adding Moringa |

The procedure in making layer cakes by adding Morings keaf powder as the natural
preservative is as follows: (10 stir in 275 ml coconue milk with 50 g sugar and 2 g salt, until
the sagar dessalves for 3-5 minutes, (20 mix in the container: 75 g noe ﬂu-url;mdjﬂ' g stanch.
Boil coconut milk linde by little, qir until the dough mixad thoroughly. (31 add the powdar
wecording to the treatment, (4) beat the sleamer pur until the water boals, spredd the pan with
cocking oal, {3) After Sleaming pum slehms & lof, poor the misiure aecondimg o e desired
layer with e thickness _gof (1.5 cm.
Testing the Inhibition Lone Activity of E. Coli and 5. Aureus Bacteria [5)
Making the media

lanted jelly medis is

y way dissolving Nutrient Agsr (NA) shout 2 orams in
O el o disrilied water using BEfdenmey gﬂgl?.ﬂm mixiure 18 bomogenized with
thie stirmer o dhee bow plabe stinres kil it osls, Aol of 5 ml wie poured eacls in 3 stenle wes
tubes and coversd with alominum Foil. The media is sterilized in the sutociove st llln'lﬂﬂ;[
15 rdnutes, then left @ mom temperature for + 30 minwes until the media solidifes 8 the
slint of 300, The slanbed jelly media 1= wsed for bacterial incenlation,

Media base is made by weighing Muinient order (MA) as much as 6 grams. then
dissolved in 30 ml of digilled water vsing Edenmeyer {lask] After ihat, the media is
homogenized with the stirrer op the hot plate stireer until & bails. 3 peoes media
ore sterilized im an autcclnve w 12100 for 15 minutes, then cooled o o tfemperatore of £ 45-
S, Thi:i,mﬂi;_iz ready for use by adding bactena as much as 0.2 ml for every 100 ml of
medl ie
Freparation of standard turbddity of solution | MoFarlamd's solutien)

995 mi of H2S04 .36 N solution was maxed with a solution of BaCl22H20 1.175%
as moghas 0.5 ml in an Erlenmeyes Mask, Then shake wtll te turbid solution is formed, This
turbidity is used as the stundard for standord furkidity saspension test bocteria,
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Making Test bacleria suspension

Test bacteria that have been inoculated are token with sterile ose wires and then
suspendad inte a tube containing 2 mi of 0.9% NaCl solation until webidity is obtained which
15 the =nme as the srandand turbadity of Mo, Farland solunen. The same trestment was carried
OV el Ty OF T2l BaCteri

Making testing med

The base: layer 15 made by pournng Tma;mm adding with TP :
Leave §f vl the media wlidifies on Aar afeflow, Furthermone, surirs e made

mecording to their samgle amount h-_'.luim_; sterile pipette bases until mn‘s.ln‘f’ﬂ:q.‘;h::* e in

amtibacterial testing are formed |
Anti-hacterial sctivity fest In-vitro

Laver cake test wlu[?“! with variows sdditions of Monnga leal powder (1%, 2%, 3%,
amd 4 %h distilled water soliion & a ﬂ&,!llibhbﬂﬂtfﬂ: amoxicillin selution as positive
controls respectively dropped on different sumurs Esgueh as 0, 2 mil, Then the petrt dizh was
incubated @ 3ol for 24 howrs,
Oih=ervation and Measuremenst
Observations were made after 24 bours of the inculbaton period. A clear area s 2 sign
of bacterlal sgnsitiviey ro antibactenial marerial tsed as @ s matenal expresssd by the wulth
of the nhibitory zone dinmeter. The 'hil:l'ninn zone dismeter is measured in millimeters

(min ) using calipers by the calculation of the 1ol dimmerar mines the -.umm‘;}%ﬁrl'[‘h&n
the dismeter of g inhibition sone is calegetized based v the strength of the T !
power based on Davis and Stout classifscation.

3. Resulisand Discussion

Antibacierial activity leshing s camied oul using ihe '-vcll+mmud by _observing the
resulting clear eone. Asatiboctenial teatang with the diffusion nmznm caried oot
using several additions of Moringa Icufaa'.l.'d.zr- namely 1. 2. 3 and PR While the positive
control ased i the form of amoxizillin and negative conrl in the form of genle squsdes
The positive contmol serves as a compacizon whether the lover cake with MMosnga |
powder that 15 used 15 feasible or ned. &:m on the results of antibactenal tesung of
Escherichiacoli and Staphybkcoocus aupcus can be scen in Table 1.

Table |.The resulis of the acrivity analysis of Moringa leaf layer cuke toward E. Coli and 5.

AuTeEs
Total digmeer dmmd of  The diamcser &F The e
Treatment :
5 dwwens s
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A (%) i) i

Bl .2 il

L2 T.h 4.0

D3 ) 6.4

E {4 )% 1z a7

Maringa leaf powder 166 5.1

Poaitive contml an? i
_ Meputive contm) 1] i

Mote: poaitive control with smaoxicllin tabletis unda:gau’rc corninel wm*;:;,;q; alisti e waker

Froom the tost results, it can be soen that the addition umm*-gl lenf powder in
different nac:mntum: can become the antibacterial in procsssed cake layers. Antibacterial
sctivity ar differant eoncemrations of Moringa beal powder on Iu:.n::l vitks u,g.ma E. Culi
bacterin resulied in digmeters mnging from 0-9.7 mm, Monngn leof peeder 151 mm, ond
positive control 275 mm. Antibactenal nctivity against 5, Avrews bactenin produeced o
diameter ranging froen 0= 10,7 mm, while Hmingc*lnaf.pm‘derprmm a diameter of 164
mm und positive contmi m the fom of amocicillin’ preduced was 302 mm. This shows thas
the emount of addition of different Moringa leal’ powder affeets the clear zme produsce
where there s an ingrease in the active companent of the making of layer cake -A-hi-::hii
miarked by the clear sone produced at different levels of Moringa leaf powder asddition] The

amtibacierial test resalts are in Figure |

Figure | (&) Result ial actwily festing with surmir
@vemal pertentages of the addition of Moringa leat pow :
€ zative controd () and positive contrel (41 on the growth of E. Coli bacteria. (B)
The resulis of the antimicrobial activity test with the su munm:ﬁ"ju'pn method for
@veral percentages of e addition of Moringa keal powdar {1, 2, § md 4%),
negatlve control (-1 and positive concral (+) onoise growih of 5. Aureds bacerla.
1
The data obtained thal Moringa leal p-crw:l::r!m inhibie the amibecierial activicy of E.

Coli with the addirien of Morioga leal powder 2 - 4% and is cateporized o moderate, but the
addition of 1% Moringas leal pewder has mor been alle a inhibin bacterial growih, wt:mﬁ
for 5. Awrcis bacteria the percentage of addition 1 - Y% can wshibit bacterial growth and is
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classificd as baving modersic amibactenal activity, and on the addition of Boringa leaf
p-;»iie- the concentratzon of 4% i classified ino grong. antsadenal actvity. The grouping

of anti b d‘: based on the opinion of [6]. the critedia for the strength of
amtibacterial poswer i inhibiti i dinmerer of § mm oor less iz cafegonzed ae weak,
inhabition zome 3-10 mm i arired &6 moderate, The inhibition sone of 10-20 mim is

cateponized o= strong and the inhibition 2one of 20 mm or mone 5 categonzed as yery stoong.

Amtimierobal composnds in plamts ae the resull of secondary  metabalites, these
compoends consist of alkaloids, phunulsl. and others [T) Ome of the coments in Mornga
feives is ;ﬂx‘n-:r‘ml:l:p:mnd. The conteni of phenol fresh Moringa leaves is 3 4%, As it is
known that phenalic compounds are one of the compounds that cen inhibit bacterial growth.

I. Moninga lenves con in darge quanfities which can be used as antibacierial,
Phemlic compounds have ads. Phenalic componnds will nteract with bacterial
cell membrane proteins through the process of adsorplion by binding to the bydrophilic pan
of the cell membrone. Phenaslic compounds will then enter the cell membrme and cause cell
prodein ecipltaon, This dismurbs the permeatality of cell membranes, so call membranes
can undergoe bveis [,

In the processing of layer cake. dunng the process of cooking layed cake added with
Morings leal powder, it will be a linle greasy, The mare addition af Moeings leaf powder, the
more il will be formed in the laver cake. Acconding H the results of research [10], leaf oil
and !'.-T:':'i&a seeds are the hest natiral ingredienrs thal play am imporant eole in watsr
treatiee it b nhilhe e prosveh of B, Coli bucterin, This meeoms tht e oal pooduced Gro the:
baking process layer serves @ an antibactenial ingredient. [11] reported that M. Obeifera
extrmt had antibacterial  sctivity a%mu Bacillus Ceeus, Enferococcus Faecalis and

Escherichino Yoli, with inhabition zenes between 7 - ¥ mm.at eoncentrations of 30 mg'ml.

4. Conclushons
The results showed that a layer cake with the addison of Moringa leaves as much o
A% showed inhibition zone on the bacteria 5, Aureus by 1.7 mm and E. Coli by 97 mm
high if compored sith the sdditlon of Morings keaves 1%, 2%, 3%, On baoth bacterial
pathogens were tested on Moringa leat powder that the bacterium b, Cofe showed resistance
to more rohust compared with 3. Aureus. This = demensinsted by the inhibigon zone Ecoli

much smaller than baciena 8. Aurcus
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MORINGA LEAF ANTIBACTERIAL TEST IN LAYER CAKE
PRODUCTION AGAINST THE STAPHYLOCOCCUS AUREUS AND
ESCHERICHIA COLI BACTERIA

Abstract. The layer cake is one of the traditional cakes that are very popular with the
community. The addition of Moringa seeds is expected to extend the period of storage
and the components of the nutrition can be increased. Moringa leaves indicate to
contain an antibacterial compound that is the result of secondary metabolites. This
compound consists of alkaloids, tannins, flavonoids, terpenoids, saponins, and others.
The purpose of this study was to determine the antibacterial properties of Moringa
leaves added to layer cake against pathogenic bacteria Staphylococcus Aureus and
Escherichia Coli. Research has been implemented on April - May 2019. The testing of
antibacterial activity by using Sumur method. The results showed that the layer cake
with the addition of 4% Moringa leaves indicated the high inhibition zone on the
bacteria E. Coli by 10.7 mm and S. Aureus by 9.7 mm when compared with the addition
of 1%, 2%, and 3 % Moringa leaves. The result of bacterial pathogens that were tested
in Moringa leaves showed that the bacteria E. Coli had resistance to more robust
compared with S. Aureus. This is indicated by the inhibition zone of E. Coli that is
greater than S. Aureus bacteria.

Keywords: Moringa leaf; layer cake; Staphylococcus Aureus; Escherichia Coli.

1. Introduction

The use of Moringa in Indonesia is still not widely known, generally, only it is
known as one of the vegetable menus. In addition to direct consumption in the fresh
form, Moringa can correspondingly be processed into the form of powder. Furthermore,
it can be used as the material for fortificant ingredients to provide nutrients for various
food products, such as processed pudding, cake, nuggets, biscuit, crackers, and other
processed products (Aminah et al, 2015).

Bioactive compounds in Moringa leaves cause Moringa to have pharmacological
properties. Besides, it has been identified that Moringa leaves have high antioxidant and
antibacterial properties. Therefore, Moringa has the function as the natural preservative
and extend its storage period. Snack foods sold at traditional markets are diverse, one of
them is a layer cake. A layer cake is one type of traditional snacks that are known and
circulated in the community (Nuraya & Nindya, 2017).

In previous studies, Moringa leaves were used as the preservative catfish nugget. At
the beginning of storage for all the concentration of Moringa leaves, there were no
bacteria found. However, after being stored for two days, some bacteria grew. On the
fourth day, it even tends to multiply. Furthermore, it can be seen that the addition of
Moringa leaves with concentrations of 0 g, 25 g, and 30 g is clearly visible the longer it

is stored then the total number of bacteria increases, but at the concentration of the
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addition of Moringa leaves 35 g and 40 g on the fourth day, the total number of bacteria
decreased, the total number of bacteria decreases (Putri & Efendi, 2016). Based on the
data above, this study conducted the test of Moringa leaves antibacterial on layer cake
production against the bacteria Staphylococcus aureus and Escherichia coli.

This research was conducted to determine the antibacterial properties of Moringa
leaves added to layer cake against pathogenic bacteria Staphylococcus aureus and

Escherichia coli with total concentrations of 1% -4% Moringa leaf powder.

2. Material and Methods

2.1. Tools and Materials

The research has been performed at the Agricultural Product Technology Laboratory
of the Universitas Ekasakti and the Agricultural Product Microbiology and
Biotechnology Laboratory of Universitas Andalas in April - May 2019. This research
used the explorative study design by using the collection of Staphylococcus aureus and
Escherichia coli bacterial isolates from the Agricultural Product Microbiology and
Biotechnology Laboratory, Faculty of Agricultural Technology, Universitas Andalas

The main ingredients used in this study were dark green Moringa leaf and other
ingredients namely rice flour, starch. Materials used for antibacterial analysis are the
growth test bacteria (Escherichia coli and Staphylococcus aureus) and jelly nutrient
media (Merck). The tools used for making layer cake are the baking pan, stirring spoon,
basin, stove, steamer pot, napkin, measuring spoon, and measuring cup. The tools used
for making Moringa leaf powder are the basin, drainer, blender, 80 mesh sieve. Laminar
airflow antibacterial test equipment (Telster BV-100), analytical balance (Kern ABIJ
220-4 M), autoclave (Hiclave HVE - 50), oven (Memert), Petri dish, ose needle, Bunsen
lamp, Erlenmeyer 250 ml, test tube (Iwaki), micropipette, vortex, incubator (Memmert),
hotplate stirrer (AREC Velp Scientifica, ), Colony Counter (Philip Harris), callipers,
cotton, plastic wrap, aluminium foil and tweezers.
2.2. Research Design

This study used an exploratory design through experiments in a laboratory with

the addition of Moringa leaf powder to layer cakes (1, 2, 3 and 4%). Data were collected
by direct observation after the research object was given treatment and repeated three
times, then conducted a series of tests.
2.3. Making Moringa Leaf Powder

Procedure for obtaining Moringa leaf powder according to Broin (2010): (1) pick
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dark green Moringa leaf as much as 3600 g, (2) wash fresh old Moringa leaves using
clean water and drain those leaves, (3) spread the thin fresh fresh moringa leaves in the
drying container, drying at room temperature of 27 degrees Celsius for three days. The
final product must be very dry, (4) grind the fresh, dried Moringa leaves by using the
blender and sieved with 80 mesh sieve, (5) Moringa leaf powder.

2.4. Making Layer Cakes by Adding Moringa Leaf Powder

Making dough is separated based on Moringa leaf powder. one part does not use
Moringa leaves and one part uses Moringa leaves according to concentration. The
procedure in making layer cakes by adding Moringa leaf powder as the natural
preservative is as follows: (1) stir in 275 ml coconut milk with 50 g sugar and 2 g salt,
until the sugar dissolves for 3-5 minutes, (2) mix in the container: 75 g rice flour and 50
g starch. Boil coconut milk little by little, stir until the dough mixed thoroughly, (3) add
the powder Moringa leaves according to the treatment, (4) heat the steamer pan until the
water boils, spread the pan with cooking oil, (5) After steaming pan steams a lot, pour
the mixture according to the desired layer with the thickness of 0.5 cm for 25 minutes.
2.5. Testing the Inhibition Zone Activity of S. Aureus and E. Coli Bacteria
(Muljono, Fatimawali &Manampiring, 2016)

The research has been performed at the Agricultural Product Technology Laboratory
of the Universitas Ekasakti and the Agricultural Product Microbiology and
Biotechnology Laboratory of Universitas Andalas in April - May 2019. This research
used the explorative study design by using the collection of Staphylococcus aureus and
Escherichia coli bacterial isolates from the Agricultural Product Microbiology and
Biotechnology Laboratory, Faculty of Agricultural Technology, Universitas Andalas

a) Making the media (Muljono, Fatimawali &Manampiring, 2016)

Slanted jelly media is made by way dissolving Nutrient Agar (NA) about
2 grams in 100 ml distilled water using Erlenmeyer flask. After that, the
mixture is homogenized with the stirrer on the hot plate stirrer until it boils.
A total of 5 ml was poured each in 3 sterile test tubes and covered with
aluminum foil. The media is sterilized in the autoclave at 121° C for 15
minutes, then left at room temperature for = 30 minutes until the media
solidifies at the slant of 30° C. The slanted jelly media is used for bacterial
inoculation.

Media base is made by weighing Nutrient order (NA) as much as 6

grams, then dissolved in 300 ml distilled water using Erlenmeyer flask. After
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b)

c)

d)

f)

that, the media is homogenized with the stirrer on the hot plate stirrer until it
boils. These homogeneous media are sterilized in an autoclave at 1210C for
15 minutes, then cooled to a temperature of + 45-500C. This media is ready
for use by adding bacteria as much as 0.2 ml for every 100 ml of media.
Preparation of standard turbidity of solution (Muljono, Fatimawali
&Manampiring, 2016)

Making This turbidity standard is based on Mc Farland's solution. 99.5
ml of H,SO, 0.36 N solution was mixed with 0.5 ml solution of BaCl,.2H,O
1.175% in an Erlenmeyer flask. Then shake until the turbid solution is
formed. This turbidity is used as the standard for standard turbidity
suspension test bacteria.

Making Test bacteria suspension (Muljono, Fatimawali &Manampiring,
2016)

Test bacteria that have been inoculated are taken with sterile ose wires
and then suspended into a tube containing 2 ml of 0.9% NaCl solution until
turbidity is obtained which is the same as the standard turbidity of Mc.
Farland solution. The same treatment was carried out on each type of test
bacteria.

Making testing med (Muljono, Fatimawali &Manampiring, 2016)

The base layer is made by pouring 75 ml NA each and adding with
bacterial suspense. Leave it until the media solidifies on laminar airflow.
Furthermore, sumurs are made according to their sample amount by using
sterile pipette bases until sumurs to be used in antibacterial testing are
formed.

Anti-bacterial activity test In-vitro (Muljono, Fatimawali &Manampiring,
2016)

Layer cake test solution with various additions of Moringa powder (1%,
2%, 3%, and 4 %); distilled water solution as a negative control; amoxicillin
solution as positive controls respectively dropped on different sumurs as
much as 0, 2 ml. Then the petri dish was incubated at 370C with the duration
24 hours.

Observation and Measurement (Muljono, Fatimawali &Manampiring, 2016)

Observations were made after 24 hours of the incubation period. A clear

area is a sign of bacterial sensitivity to antibacterial material used as a test
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material expressed by the diameter of inhibitory zone. The inhibition zone
diameter is measured in millimeters (mm) using calipers by means of the
overall diameter minus the diameter of the well. Then the diameter of the
inhibition zone is categorized by the strength of the antibacterial power

based on Davis and Stout classification.

3. Results and Discussion
Antibacterial activity testing is performed by using the wells method by observing
the resulting clear zone. Antibacterial testing with the well diffusion method was carried
out using several additions of Moringa leaf powder, namely 1, 2, 3 and 4%. While the
positive control used in amoxicillin form and negative control in sterile aquades form.
The positive control serves as a comparison whether the layer cake with MMoringa leaf
powder that is used is feasible or not. Data on the results of antibacterial testing of

Escherichia coli and Staphylococcus aureus can be viewed in Table 1.

Table 1. The results of activity analysis on Moringa leaf layer cake toward
S. Aureus and E. Coli

Treatment Total diameter (mm) of  The diameter of sumur
S. Aureus (mm) E. Coli

A (0%) 0 0

B (1)% 6.2 0

C2)% 7.8 4,6

D (3)% 9 6.9

E (@)% 10.7 9.7

Moringa leaf powder 16.6 15.1

Positive control 30.2 27.5

Negative control 0 0

Note: positive control with amoxicillin tablets and negative control on sterile distilled water

From the test results, it can be seen that the addition of Moringa powder in different
concentrations can become the antibacterial in processed cake layers. Antibacterial
activity at different concentrations of Moringa powder on layer cake against E. Coli
bacteria resulted in diameters ranging from 0-9.7 mm, Moringa leaf powder 15.1 mm,
and positive control 27.5 mm. Antibacterial activity against S. Aureus bacteria produced
a diameter ranging from 0 - 10.7 mm, while Moringa leaf powder produced a diameter
of 16.6 mm and positive control in amoxicillin form produced was 30.2 mm. This
shows that the amount of addition of different Moringa leaf powder affects the clear
zone produced where there is an increase in the active component of the making of layer
cake which is marked by the clear zone produced at different levels of Moringa powder

addition. The antibacterial test results are in Figure 1
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Figure 1. (A) Results of antimicrobial activity testing with sumuran diffusion method on
several percentages of the addition of Moringa powder (1, 2, 3 and 4%), negative
control (-) and positive control (+) on the E. Coli bacteria growth. (B) The results of
antimicrobial activity test with the sumuran diffusion method for several percentages of
the addition of Moringa powder (1, 2, 3 and 4%), negative control (-) and positive
control (+) on the growth of S. Aureus bacteria.

The data obtained that Moringa leaf powder can inhibit the E. Coli antibacterial
activity with the addition of Moringa powder 2 - 4% and is categorized as moderate, but
the addition of 1% Moringa leaf powders have not been capable to inhibit bacterial
growth, whereas for S. Aureus bacteria the percentage of addition 1 - 3% can inhibit
bacterial growth and is classified as having moderate antibacterial activity, and on the
Moringa powder addition of the concentration of 4% 1is classified into strong
antibacterial activity. The grouping of antibacterial power is based on the opinion of
Davis and Stout (1971), the criteria for the strength of antibacterial power is 5 mm
inhibition zone diameter or less is categorized as weak, inhibition zone 5-10 mm is
categorized as moderate. The inhibition zone of 10-20 mm can be categorized as strong,
and the inhibition zone of 20 mm and more is categorized as very strong.

Antimicrobial compounds in plants are the result of secondary metabolites, these

compounds consist of alkaloids, phenols, and others (Rahman et al, 2009). One of the
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contents in Moringa leaves is phenol compound. The content of phenol fresh Moringa
leaves is 3.4%. As it is known that phenolic compounds are the compounds that can
inhibit bacterial growth (Verma, 2009). Moringa leaves contain phenols in large
quantities which can be used as antibacterial. Phenolic compounds have glycoside
bonds. Phenolic compounds will interact with bacterial cell membrane proteins through
the process of adsorption by binding to the hydrophilic part of the cell membrane.
Phenolic compounds will then enter cell membrane to cause cell protein precipitation.
This disturbs the permeability of cell membranes, so cell membranes can undergo lysis
(Mulyatni et al, 2012).

In the processing of layer cake, during the process of cooking layer cake added with
Moringa leaf powder, it will be a little greasy. The more Moringa powder addition, the
more oil will be formed in the layer cake. According to the results of research (Anwar &
Rashid, 2007), leaf oil and Moringa seeds are the best natural ingredients that play an
important role in water treatment to inhibit E. Coli bacteria growth. This means that the
oil produced from the baking process layer serves as an antibacterial ingredient.
Shailemo et al (2016) reported that M. Oleifera extract had antibacterial activity toward
Bacillus Cereus, Enterococcus Faecalis and Escherichia Voli, with inhibition zones
between 7 - 9 mm, at concentrations of 50 mg/mL.

4. Conclusions

The results showed that a layer cake with the addition of Moringa leaves as much as
4% showed inhibition zone on the bacteria S. Aureus by 10.7 mm and the bacteria of E.
Coli by 9.7 mm high if compared with the addition of Moringa leaves 1%, 2%, 3%. On
both bacterial pathogens were tested on Moringa leaf powder that the bacterium E. Coli
showed resistance to more robust compared with S. Aureus. This is demonstrated by the
inhibition zone E.coli much smaller than bacteria S. Aureus.

References

Journal

Anwar, F. & Rashid, U. (2007). Physiochemical characteristics of Moringa oleifera
seeds and seed oil from a wild provenance of Pakistan. Pak. J. Bot. 39 (5): 1443-1453.
Aminah, S., Ramdhan, T. & Yanis, M. (2015). Nutrient content and functional
properties of Moringa plants (Moringa oleifera). Bul. Pertan. Perkota. 5 (2): 35-44.
Broin, A. (2010). Growing and processing moringa leaves. 1-70.

Davis, W.W. & Stout, T.R. (1971). Disc plate method of microbiological antibiotic
assay. Appl. Microbiol. 22 (4): 659-665.

Muljono, P., Fatimawali, & Manampiring, A.E. (2016). The antibacterial activity test of
male mayana leaf extract (Coleus astropurpureus Benth) on the growth of Streptococcus
Sp and Pseudomonas Sp. J. e-Biomedik. 4 (1): 164-172.



Journal of Applied Agricultural Science and Technology

Mulyatni, A.S., Budiani, A., & Taniwiryono, D. (2012) Antibacterial activity of cocoa
(Theobroma cacao L.) skin extract against Escherichia coli, Bacillus subtilis, and
Staphylococcus aureus. Menara Perkeb. 80 (2): 77-84.

Nuraya, A.D. & Nindya, T.S. (2017). Relationship of traders' hygiene practices with the
presence of Escherichia Coli bacteria in layer cake at the Surabaya City Flower Market.
Media gizi Indones. 12 (1): 7-13.

Putri, R.E., Yusra, dan Efendi, Y. (2016). Utilization of Moringa (oleifera leaves) as
preservatives for catfish nuggets (clarias sp). J. Agric. Food Technol. 9 (2): 1-14.
Rahman, M.M., Sheikh, .M., Sharmin, S.A., Islam, S.M., Rahman, A.M., Rahman,
MM., & Alam, M.F. (2009). Antibacterial activity of leaves juice and extracts of
Moringa antibacterial activity of leaf juice and extracts of Moringa oleifera Lam against
some human pathogenic bacteria. J Nat Sci. 8 (2): 219-227.

Shailemo, D.H.P., Kwaambwa, H.M., Kandawa-Schulz, M., & Msagati, T.A.M. (2016).
Antibacterial activity of Moringa ovalifolia and Moringa oleifera methanol, N-Hexane
and water seeds and bark extracts against pathogens that are implicated in water-borne
diseases. Green Sustain. Chem. 6 (6): 71-77.

Verma, A.R., Vijayakumar, M., Mathela, C.S., & Rao, C. (2009). In vitro and in vivo
antioxidant properties of different fractions of Moringa oleifera leaves. Food Chem.
Toxicol. 47: 2196-2201.



Bill to

| Ketut Budaraga
Ekasakti University,
Padang, Indonesia

Journal
of Applied Agricultural
Science and Technology

-?’ .

INVOICE

Deliver to

| Ketut Budaraga
Ekasakti University,
Padang, Indonesia

Custumer references
Invoice number

130
6/1vV/2020

Invoice date 26 March 2020
Due date 31 March 2020
Terms 6 Days
No Author Article title Net amount (IDR)
1 | Ketut Budaraga, | Antibacterial Activity of Moringa Leaf Layer 800.000,-
Dian Pramana Cake Against S. Aureus And E. Coli
Putra, Wellyalina
Total 800.000,-

Please ensure you reference invoice number 6/IV/2020 when making a payment to Journal
of Applied Agricultural Science and Technology (JAAST).

Wire transfers to BANK SYARIAH MANDIRI, account number: 7098223918, name: Hendra.

After making a payment, please confirm via Whatsapp number 08126751932 by sending a
proof of payment photo.

Payakumbuh, 26 March 2020

‘;' .:'Q'Q;) » '
Edi Syafri
Editor in chief



	MORINGA LEAF ANTIBACTERIAL TEST IN LAYER CAKE PRODUCTION AGAINST ESCHERICHIA COLI AND STAPHYLOCOCCUS AUREUS BACTERIA
	by Hendra Hendra

	MORINGA LEAF ANTIBACTERIAL TEST IN LAYER CAKE PRODUCTION AGAINST ESCHERICHIA COLI AND STAPHYLOCOCCUS AUREUS BACTERIA
	ORIGINALITY REPORT
	PRIMARY SOURCES

	MORINGA LEAF ANTIBACTERIAL TEST IN LAYER CAKE PRODUCTION AGAINST ESCHERICHIA COLI AND STAPHYLOCOCCUS AUREUS BACTERIA

