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Abstract This study was carried out to verify the antimicrobial effect of Graviola leaves against pathogenic bacteria
for the purpose of developing an antibacterial material. The extraction conditions of graviola leaves were 60C, 80C
and 98C, and graviloa leaves werewater extracted at 60C, 80°C and 98°C.The extraction yields and extraction
conditions were determined. The antimicrobial activity against S. epidermidis, S. aureus and E. coli TOP10 was
evaluated by agar diffusion method. The extraction yields were 3.02%, 14.73% and 20.76% at 60°C, 80C and 98°C,
respectively. The antimicrobial activity against S. epidermidis, S. aureus and E. coli TOP10 was found in S.
epidermidis.In the samples extracted at 98°C, a clear zone of 13 mm was observed at 200 mg/mL and of 20 mm
at 500 mg/mL. The MIC was 100 mg/mL. The higher the extraction temperature and concentration, the better was
the growth inhibition effect. As a result, the natural antimicrobial activity contained in natural materials can solve
the problem of resistance to antibiotics. It is considered that antimicrobial activity against S. epidermidis in skin is
highly applicable to basic cosmetics and cosmetic materials.
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alkaloids, saponins, terpenoids, flavonoids, coumarins,
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Graviola leaves 300 g
=

Extracted with water 3 L at 60C for 6 h
water 3 L at 80C for 6 h
water 3 L at 98°C for 6 h

U

Filtration with Mash and Whatman
=

Evaporation in Rotary vacuum evaporator
T

Freeze drying
=

;/\_/;/;/\; -/

water extract powder

Fig. 1. Procedure of the water extract from Graviola leaves.
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Table 1. Microorganisms and media used for antimicrobial
experiments.

Microorganism Remarks Media
Staphylococcus epidermidis
KCCM 35494 Grm(Y) B LBA
Escherichira coli TOP10 Gram(-)
Staphylococcus aureus Gram(¥) BHI, BHIA

ATCC 29213

* LB, Luria Bertani; LBA, Luria Bertani agar; BHI, brain heart
infusion ; BHIA, brain heart infusion agar.
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Table 2. Extraction yield of Graviola leaves with various

temperatures.
Temperature Yield (%)

60T 20.76

80C 3.02

9RT 14.73
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Fig. 2. Antimicrobial activity of extract of Graviola leaves
with different temperaturesand on the growth of S.
epidermidis, E. coli and S. aureus by paper disc
method. a, 1 mg/mL; b, 200 mg/mL; ¢, 500
mg/mL at 60C; d, 1 mg/mL; e, 200 mg/mL; f, 500
mg/mL at 80C; g, 1 mg/mL; h, 200 mg/mL; i, 500
mg/mL at 98°C.

Table 3. Antimicrobial activity of extract of Graviola
leaves with different temperatures

Clear zone size by extract concentration

Bacterial 60T 80C 98C

1 200 500 1 200 500 1 200 500
S.epidermidis - - - - - - - 1320
E. coli - - - - - - - - -
S. aureus - - - - - - - - -

* -: No inhibition
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Fig. 3. Antimicrobial activity of 98C extract of Graviola
leaves a, 60 mg/mL; b, 100 mg/mL; ¢, 200
mg/mL; d, 500mg/mL.

Table 4. Antimicrobial activity of 98C extract of
Graviola leaves

Clear zone size by extract concentration(mm, mg/mL)

S.epidermidis E. coli S. aureus
60 100 200 500 60 100 200 500 60 100 200 500
- - 85 11 - - - - - -

* -1 No inhibition
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Table 5. Minimum inhibitory concentration against S.
epidermidis of extract from Graviola leaves.

Growth at various extract concentration (mg/mL)
15 25 60 80 100 125 150 200 300 500

S. epidermidis Dol o o+ o+ o+ o+ o+
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Fig. 4. Antibacterial effect of water extracts from Graviola
leaves
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