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Essential oils are fragrant oils extracted from the leaves, stems, peels, petals and roots of aromatic
plants cultivated by natural means or using organic agricultural techniques. Essential oils have com-
monly been used as antibacterial and antifungal agents. In the present study, essential oil was ex-
tracted from lisianthus (Eustoma grandiflorum [Raf.] Shinn.) and tested for antifungal activities against
three eumycetes (Penicillium pinophilum, Chaetomium glogosum and Aspergillus niger). Lisianthus essen-
tial oil showed high antifungal activities against three eumycetes, especially against Aspergillus niger,
for which the resulting minimum inhibitory concentration (MIC) was 0.005 mg/ml. In addition, the
extracted essential oil was shown to have antimicrobial activity against ten intestinal pathogenic bac-
teria (Escherichia coli, Salmonella typhimurium, Klebsiella pnewmonia, Staphylococcus aureus, Bacillus cereus,
Listeria monocytogenes, Pseudomonas aeruginosa, Bacillus subtilis, Enterococcus faecalis and Vibrio para-
haemolyticus) according to the disc diffusion method and was also shown to exhibit strong antibacterial
activity against an additional three pathogenic bacteria (Bacillus subtilis, Listeria monocytogenes and
Vibrio parahaemolyticus). These results indicate that lisianthus essential oil could be used as an anti-
biotic against harmful bacteria that produce intestinal illnesses. From the present study, we suggest
that lisianthus extracts can be utilized as potential antifungal and antibacterial agents and for the de-

velopment of pharmaceutical and cosmetic products.
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Table 1. List of strains and growth conditions used for antifungal and antimicrobial activity test

Strain Growth conditions
Penicillium pinophilum KCCM 60085 Harrold’'s M40Y, 24C
Fungi Chaetomium  globosum KCCM 31212 Mineral Salts Agar, 24T

Aspergillus niger KCCM 11239

Malt Extract Agar, 24T

Bacillus cereus KCCM 11204
Gram Bacillus subtilis KCCM 11779
Positive Listeria monocytogenes KCCM 40307
Bacteria Enterococcus faecalis KCCM 12448
Staphylococcus aureus KCCM 11593

Nutrient Agar (Difco), 30C
Nutrient Agar (Difco), 30C
Brain Heart Infusion Agar (Difco), 37°C
Brain Heart Infusion Agar (Difco), 37C
Nutrient Agar (Difco), 37°C

Klebsiella pneumonia KCCM 11418
Gram Escherichia coli KCTC 1116
Negative Salmonella typhimurium KCCM 40253
Bacteria Pseudomonas aeruginosa KCCM 11266
Vibrio parahaemolyticus KCCM 11965

Nutrient Agar (Difco), 37°C

Nutrient Agar (Difco), 37°C

IFO Medium 802, 30C

Nutrient Agar (Difco), 37°C

Nutrient Agar (Difco) + 3% NaCl, 37T

monas aeruginosa, Bacillus subtilis, Enterococcus faecalis, Vibrio
parahaemolyticus)e AH-&3FGI T Aol AHER FFE =
A& B EAE (KCCM)oll A & ol AFE-38F i Th(Table 1).

]

F W U He xA
A& Potato Dextrose Agar (PDA; Becton, Dickinson
and Company, MD 21152 USA)°] streak¥ 37C <] incubator
oA 48 hr AHj 3t & ALE-stih WA WL Table
Toll g.ofgh g3} o] 2t F59 wjof A2 270 mebA
AdsAc. FA4E Muller Hilton broth (MH
Broth; Becton, Dickinson and Company, MD 21152 USA)E
o] &3ttt

=70
“|O1_

MM 2 F&

G 9 FA T S Gdd] fete] EHME FEH e
o] &3fe] ZoTRE A 20U S FEFYY. T FHZ
tHE7) S8 BEE RS 9 PBSE ol &ste] £US AlFet,
T4 4z 3 ZHstAt B4 £ 10 gol 500 ml9] oS
< A 3 tEE 22T T 9SS AAS qAA
L2dS 53U ol FA ozl A2 2 U5 absolutez}
13t F2d gA A2 <& F E(Lisianthus absolute) S
SALGEE7E ol &3t 70TCHAN FE2EY FEE 100

C
mg/ml°] HEE F5F F AP A&

T d WA $%% 100 mg/ml 59 FEES

d FE=9 L ETJrﬁ gelstaitt. oA 5ol
< CLSI (Clinical and

Laboratory Standards Institute)gl FFEH A UJrF/} disc d1f-

fusion methodE ©] & =

FEE 1 mg/mE A3 ¥

Z 103 oz A5t A5 FUsAT

SN 3

9 FE259 I3t 8HE golry] A3l 1059 Hdd=
AH&stath Z47te] Wddo] =¥ Muller Hilton Agar©]
FEY 3250 A H paper discE A4t S g
datg o, #2F FE+ 10 mg/ml, 1 mg/ml, 0.1 mg/ml
£ A&t

S 9 pH Aol tigh g4
& Yotr 7] Y3t 100 mg/ml
&2 EZ 25T, 37C, 42°C, 70Tl A 30
1 €4 & G4E ST pHell e Y-S Lot
2] 93t $EES 5N HCIF 5N NaOHE A3t pH
25Co A 241 7F FoF At & A4S

ZAs A 2 AP txTe o AYE kA ¥ 100
2 QPEFEE AEston qA S

w
)
T
—_
o
=

o
fu
N
ol
ol
-

2lAI2tMA HEFEQ| ST

YAIM 2 QEFE
< 100 mg/ml FE& F53
philum, C. globosum®ll €] 2
sk Aol 2l S A (Fig. 1).
N2 GEFEY H4 A F
mg/ml & 52 YEsth(Table 2). A
= B2 7% Candida species®l] ™
[20], =& A T Aol wEH 4

R
ju
=)

F37) A3 #2
A. niger, P. pino-
38< A

djo
>
=y
rO

~

w0
o

~

~

= )
o 1
™ fo

bt F’H

z

ofy =Y ox
é
&
O
Auh

1C)

w

[e]

lo
-
=

R
o re fr
=
0
i
o
o ¥R
Ho Rl 4y

=
°
af
=2
=

i)



432 BBULRIX| 2017, Vol. 27. No. 4

Fig. 1. Antifungal activities of Lisianthus absolute (1 mg/ml)
against Chaetomium globosum (A), Aspergillus niger (B),
and Penicillium pinophilum (C).

Table 2. MIC values of Lisianthus absolute

Concentration ~ Chaetomium Aspergillus  Penicillium
(mg/ml) globosum niger pinophilum
1 ++ ++ ++

0.1 ++ ++ ++
0.01 + + +
0.009 + + +
0.008 + + +
0.007 + + +
0.006 w w w
0.005 w w w
0.004 - - -

Activity was expressed as the diameter of inhibition zone. ++;
strong activity (above 15.0 mm), +; activity (5.0~10.0 mm), w;
weak activity (below 5.0 mm), -; no activity.
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Fig. 2. Antimicrobial activities of Lisianthus absolute (1 mg/ml)
tested form Bacillus subtilis (A), Vibrio parahaemolytius (B),
and Listeria monocytogenes (C).
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Table 3. Antimicrobial activities of Lisianthus absolute
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Bacterial strains 10 mg/ml

1 mg/ml

0.1 mg/ml 0.01 mg/ml 0.001 mg/ml

Escherichia coli - -
Salmonella typhimurium - -
Klebsiella pneumonia - -
Staphylococcus aureus - -
Bacillus cereus

Listeria monocytogenes + +
Pseudomonas aeruginosa - -
Bacillus subtilis + +
Enterococcus  faecalis

Vibrio parahaemolyticus + +

Note. +; activity, -; no activity.

Table 4. Effects of pH, temperature, and enzyme treatment
on the activities of Lisianthus absolute

Antimicrobial
activity

Antifungal

Treatment .
activity

3.0
4.0
5.0
6.0
7.0
8.0

6.0—4.5

7.0—4.5
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37°C
42T
70C
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