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ABSTRACT

Objective: Black cumin Nigella satival.) is an herbal plant that has the chemical content of essential oil and pharmacological effect as a broad
spectrum antibacterial nametflymoquinone(TQ). This researctwas carried out by making ethanol extract of black cumin, formulating it into
nanoemulsion gel and testing the antibacterial activity against pathogenic bacteria in the skin.

Methods: Black cumin seeds macerated with 80% alcohol and concentrated withry ewaporator. Black cumin ethanol extract is formulated into
nanoemulsion gel using spontaneous emulsification with concentrations of 3%, 5% and 7%. The preparation is stored eshdbed2wateks at room
temperature. Evaluation of preparation dfyahcludes organoleptic, viscosity, particle size, centrifugation and cycling test. Antibacterial activity test of
nanoemulsion gel of black cumin ethanol extract was carried out bplateptechnique usin§taphylococcus aursuStaphylococcus epiderdis dan
Propionibacterium acne

Results: the extract yield was 18,37% w/w. All formulas were stable during 12 weeks storage, viscosi78850Pa.s, particle size around 45,85
419,78 nm, centrifugation results and cycling tests showed no sedimentatiphase separations, so it were said to be physically stable. The results of
the antibacterial activity test showed the value of minimum inhibitory concentration (MIG}aphylococcus aursubacteria in F1, F2 and F3
respectively 7,83; 8,93 and 10,00 ntaphylococcus epidermidiscteria 6,63; 7,67 and 8,43 mRrppionibacterium acnéacteria 6,43; 7,47 and 7,83
mm.

Conclusion: The results of the study concluded that nanoemulsion gel of black cumin ethanol extract with a concentration of 7%t iftimeillbes
because it is stable during storage, has the greatest antibacterial activity against pathogenic bacteria in the skin.
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INTRODUCTION diameter, immovable, nespores, growing at 3T °.

Pfropionibacterium acnebacteria are amerobic, gram

he skin is the largest organ that is on the outside Lo g :
the human body which is supplesoft”. Skin ggfgggene;?g;fhggggyvuf;gg;g;res’ Plays @ role in the

health issues are important, especially those relat
to bacterial activity in the bod§. Acne is a skin health Black cumin is an herbal plant that grows abou92@&m
problem that attacks adolescents and adult with tall and is classified into th&anunculuceagtamily **.
prevalence of 80%a condition where the pores of the skinMacroscopically including dicotyledon seeds, triangular in
become blocked eming inflammation of the pus sdc shape, seed size 0f25 mm x 12 mm, black on the
Inflammation that occurs can be triggered by pathogenautside and white on the inside, slightly aromatic and bitter
bacterias * such as Propionibacterium acne 2 Black cumin has chmical properties and
Staphylococcus epidermidisStaphylococcus aursudan pharmacological effects to overcome bacterial problems
Pityrosporum ovale®. Staphylococcus aursu bacteria ¥4 ThymoquinongTQ) is a black cumin essential oil
including gampositive® have a diameter of +0,5um, are compound that has broad spectrum antibacterial activity
immobile and nosspores, can grow at pH 4908 and
temperatures 387°C ’. Staphylococcus epidermidis a
grampositive, white or yellow colony and aerobic®
spherical or coccus in irregular groups, -Q8B pm in

Nanoemulsion is a heterogeneous system consisting of
fluid that can not be mixed, dispersed as droplets in other
liquids with droplet sizes between -800 nm so as to
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increase stability and bioavailability. Gel is a semsolid out twice. The extract wasoncentrated with a rotary
system consisting of a dispersion composed of smallaporator at a temperature of 60 to obtain a thick

inorganic particles and penetratedabljquid *’. extract of 183,7 g (yield 18,37%)
MATERIALS AND METHODS Formulation of nanoemulsion gel
Materials The process of making nanoemulsion gel using

spontaneous emulsification method by mixing the oil phase
and water phase, after nanoemulsion is formed, a gel base
is added. The aqueous phase consists of ethanol extract
black cumin, tween 80 (surfactant) and distilled water
stirred with a stirring rod to form a thick, pale yellow mass.
The oil phase consistd tiquid paraffin (oil) and sorbitol
(cosurfactant) stirring with a stirring rod. The oil phase is
seedsNutrient Agar(Oxoid), ethanol 96% (PT. Bratacem),?n?gﬁtd e;o tnﬁtﬁquae Otélseg:las; :F? gr;?iirrl o?sthiosrcr)nnéca?totrr:g; 30

trietanolamin (CV. Rudng Jaya), carbopol 940, sorbitolh , . S .
.'homogenized with a magnetic stirrer with a sheé 2000
(CV. Rudang Jaya), tween 80 (CV. Rudang Jaya), SOd'uéﬂm for 1 hour (nanoemulsion). Making a gel base is done

?ark')é)x%lvmstr&yl cillulose (CV. Rudang Jaya), paraf y developing carbopol 940 in aquades then adding

iquid (CV. Rudang Jaya). triethanolamine then adding the CMC sodium corpus and
Sample preparation and extraction homogenized (gel base). Nanoemulsion was added with a
el base homogenized with a magjc stirrer at a speed of

0 rpm for 10 hours. The formula of nanoemulsion gel

anol extract of black cumin can be seen in table 1.

The materials used in this research aeeuwam rotary
evaporator oven (Memmert), incubatotaminar air flow
cabinet particle size analyze(FRITSCH, Laser Partickle
Size Analysetje magnetic stirrer, viscoster NDJ8S,
autoklaf, micropipet (Eppendorf), pH meter (Hanna)
calipers, sonicatoiStaphylococcus aureuStaphylococcus
epidermidis dan Propionibacterium acne Black cumin

As much as 1000 g of black cumin seeds were macera
with 10 liters ethanol 80% and soaked for the first 6 houresth
while stirring, then allowed standing for 18 hours. Maserat
is stored in a dark bottle and then separated by
precipitation, then filtered. The search process was carried

Table: 1. Nanoemulsion Gel of Black Cumin Ethanol Extract Formulas

Nanoemulsion Stuff F1 (9) F2 (9) F3 (9)
Black cumin ethanol extract 3 5 7
Liquid paraffin 3 3 3
Tween 80 30 30 30
Sorbitol 25 25 25
Aquadest ad 75 75 75
Gel Stuff Formulas (g)
Sodium carboxyl methyl cellulosa 0,25 0,25 0,25
Carbopol 940 1 1 1
Trietanolamin qs gs gs
Agquadest ad 25 25 25

Evaluation of Preparations Centrifugation test

Organoleptic The nanoemulsion gel was pimto a centrifugasion tube

Organoleptic tests were carried out on each formula whiénen centrifuged at 3750 rpm for 5 hotits

was stored for 12 weeks at room temperature ar@ycling test

observations were carried out every week, the par{@e oreparation is stored at 4€2for 24 hours, then

ransferred to 40 for 24 hours. This treatment is one
cycle. The experiment was carried out as many as 6 cycles
Viscosity measurement and observed separatiéh

observed in the form of changes in color, odor, shape a
phaseseparation.

Measurements were made by inserting a nanoemulsion geltibacterial activity
into a 100 mL glass beaker and selecting the approprlaltﬁis test is done by ceplate technique. 0,1 mL of

spindle. This measurement uses a N3Jviscometer®. = e

Measurements were made every 2 weeks at roo?ﬁmte”al inoculum is inserted and 15 mL of NA has been

temperatoe thawed, homogenous until solidified. Every petri dish is
P ' made in the well, then put 0,1 mL of theeparation into

Determination of particle size the wellbore. Incubated at &C for 24 hours.

. . . . Inhibitionzone diameter measurements were taken. Testing
Test carried out using a particle size analyzer (PSA) t?é(done with three repetitioRs

adding 500 mg of the preparation in 1 mL aquadest, then
taken 1 mL. this test is carried out at weeks 0, 6 and 12.
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RESULTS AND DISCUSSION observations every 1 week. Nanoemulsion gel was stored at
room temperature and observed changes in color, odor,
shape and phase separation by comparing the initial
Evaluation of the quality of the preparation by organoleptipreparation after it was made arkek tpreparation after 12
observation was carried out for 12 weeks of storage withieeks of storage.

Organoleptic

A B

Figure: 1. Black cumin ethanol extract nanoemulsiah. é\: week 0, B: week 12

Based on Figure 1 shows that in F1, F2 and F3 stored fdiscosity measurement

12 weeks at room temperature there is no change in odsP . . . .
) ; ; .ﬁe purpose is to measure the viscosity to determine the the
shape and phase separation but there is a slight turgl

change in color which is due to the increasing size of t |ckn_ess ofa preparation. This measurement uses an NDJ
particles. viscometer with rotor 2, speed 6 rpm at room

temperature for 12 weeks of storage. Viscosity values
ohtained in F1, F2 and F3 decreased during 12 weeks of
storage.
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Figure 2. Effect of storage duration on the viscosity of black cumin ethanol extract nanoemulsion gel
Determination of particle size The centrifugation test is carried outGentrifugation test

Determination of particle size of ethanol extracthe bednning after the preparation is made with a
nanoemision gel preparation was carried out using aneasurement of the 1 time and visually observed phase
Particle Size AnalyzerFRITSCH) at room temperature atseparation occurs. This is doneto test the mechanical
weeks 0, 6 and 12. The result of the particle size test fstability of the preparation. In this test the speed used is
nanoemulsion gel of black cumin ethanol extract in siz&750 rpm for 5 hours which is analogoughe gravity that
with the length of time of storage. @Iparticle size of F1 at will be experienced by the preparation for one y8arhe
weeks 0, 6 and 12 was 39,28; 110,05 and 279,32 nm. Tiasults of the tests carried out, it was found that F1, F2 and
particle size of F2 was 53,65; 129,90 and 356,01 and tR8 did not experience preparation phase separation, his
particle size of F3 was 66,12; 219,31 and 389,95. shows that the nanoemulsion gel preparation of black
cumin ghanol extract is mechanically stable.

Figure: 3. Centrifugation test results of black cumin ethanol extract nanoemulsion gel

Cycling test Cycling test was observed on nanoemulsion gel of black
cumin ethanol extract which was stored4at?’C in the
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refrigerator for 24 hours and then transferred and storedTsting the antibacterial activitpf nanoemulsion gel
40+2C in the climatic chamber for 24 hours, this treatmergthanol extract of black cumin by cate technique, this
was calculated 1 cycle. The cycling test method wasethod is used because it allows the nanoemulsion gel test
repeated for 6 cycles, then observed the physical conditiomaterial to contact directly with the agar wall, so measuring
in the form of changs color, odor, shape and phasehe diameter of the inhibition zone will be easier aad be
separation of the preparation visually by comparing theeen visually®. The test bacteria used wetaphylococcus
preparation before treatment and after treatment. From thareus, Staphylococcus epidermidisinPropionibacterium

test results obtained f1 and F2 did not experience. acne

Antibacterial activity

Table: 2. Results of measurements of diameter of bacterial growth inhibition against nanoemulsion gel preparatiocwhbiagthanol extract

No Formulas Inhibition Area Diameter (mm) (n=3)

Staphylococcus aureus | Staphylococcus epidermidis| Propionibacterium acne

1 F1 7,83+0,058 6,63+0,153 6,430,208
2 F2 8,93+0,058 7,67+0,116 7,47+0,208
3 F3 10,00+0,100 8,43+0,153 7,83+0,208

Information:
F1: Naoemulsion gel of black cumin ethanol extract 3%, F2: Naoemulsion gel of black cumin ethanol extract 5%

F3: Naoemulsion gel of black cumin ethanol extract 7%

Based on these results, concentration 7% or F3 is mc¥e ;'l(avgelt(z E, l\ég_ln_iclk F;1.L., _damh A;ell?ergM%A-b_'\flikr_olgiotgogki

: : ; edokteran. Edisi |. Penerjemah: Bagian Mikrobiologi Kedokteran
effeCt.lve agaist Staphy_lococcus .au.rs.l'.l baCte”.a by Universitas Airlangga. Surabaya: Penerbit Salemba Medigal
showing a zone of bacterial growth inhibition that is greater 511549,
than the zone of bacterial growth inhibition of B G F Butel 1S. dan M SA  Mbioloai

. - S : rooks, G.F.,, Butel, J.S., dan Morse, S.A. ologi

Staphylococcus eplderm|otdsmProp|on|bacter|um e Kedokteran. Penerjemah Bagian Mikrobiologi Fakultas Kedokteran
CONCLUSION gglvzegr?ltas Airlangga. Jakarta: Salemba Medika. 2005; p4845
The reSU|t5_ of the study Conduqed thahmﬂnulsipn gelof 11 Knhoddami, A., Ghazali, H.M., Yassoralipour, A., Ramakrishan, Y.,
black cumin ethanol extract with a concentration 7% was dan Ganjloo, A. Physicochemical Characterstdf Nigella Seed
the best formula because it was stable during storage, (NigellasativaL.)Oil as Affected by Different Extraction Methods.

particle size below 500 nm, had the greatest antibacterial Journal of the Amer 20dG20Q@) 53T h e mi s

L . . L . 540.
activity against pathogenic bacteria in the skin.
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