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ABSTRACT : To evaluate the availability of Cudrania tricuspidata Bureau as a natural source of antimicrobials, the antimi-
crobial activity of methanol extracts of harvested parts was investigated using the paper disc diffusion method. The extracts
from leaves and root bark had broad antimicrobial activity against various bacteria, including Bacillus subtilis, Bacillus
cereus, Staphylococcus aureus, Streptococcus mutans, Listeria monocytogenes, Enterobacter aerogenes, Enterococcus faecalis,
Salmonella choleraesuis subsp. choleraesuis, Vibrio vulnificus, and Pseudomonas aeruginosa and inhibited Bacillus cereus,
Staphylococcus aureus, and Listeria monocytogenes, agents of food poisoning especially well. The extract from ripe fruit had
a very high antimicrobial activity against Staphylococcus aureus with a 20.2 mn of clear zone at 50 mg/mL sample concentra-
tion. These results indicated that Cudrania tricuspidata could be used as new source for developing natural antimicrobial

agents.
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Table 1. Antimicrobial activity of methanol extracts from Cudrania tricuspidata.

Strains

Antimicrobial activity

Gram positive bacteria

Bacillus subtilis (KCCM 12148) —/+!
Bacillus cereus (KCCM 40022) —/+
Staphylococcus aureus (KCCM 11764) +
Streptococcus mutans (KCCM 40105) —/+
Listeria monocytogenes (KCCM 40307) —/+
Gram negative bacteria

Escherichia coli (KCCM 11234) -
Enterobacter aerogenes (KCCM 11783) —/+
Enterococcus faecalis (KCCM 12117) —/+
Citrobacter freundii (KCCM 11931) -
Salmonella choleraesuis subsp. choleraesuis (KCCM 11806) —/+
Vibrio vulnificus (KCCM 41665) —/+
Pseudomonas aeruginosa (KCCM 11803) —/+

Lactic acid bacteria
Lactobacilllus plantarum (KCCM 11322)
Lactobacillus brevis (KCCM 11904)

Yeast
Saccharomyces cerevisiae (KCCM 11293)

= negative, +; positive.

% Sample concentration was 50 mg/mL MeOH.
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Table 2. Antimicrobial activity of methanol extracts from Cudrania tricuspidata according to the parts harvested.

Diameter of clear zone (mm)

Harvesting Salmonella
arts Bacillus  Bacillus  Staphylococcus Streptococcus — Listeria  Enterobacter Enterococcus choleraesuis — Vibrio  Pseudomonas
P subtilis  cereus aureus mutans  monocytogenes aerogenes  faecalis subsp.  wulnificus  aeruginosa
choleraesuis

Stemwithout — 143206 - - 9.0£00 - - - 8.2+0.3
bark
Stem bark - - 12.3+0.6 - - 8.7x0.0 - - - 8.3%+0.2
Rootwithout 95000 163+08 - - 85+00 - - ~ 81401
Root bark 9.1+0.2*11.0+0.5 12.5+0.4 10.0+0.0 11.0+0.0 9.3+03 85+00 8.2+03 9.0+00 9.1+0.2
Leaf 8.5+0.311.5+£0.0 15.2+0.3 9.3+0.3 11.3x0.3 9.0£0.0 8.2x0.0 8.1+x03 9.7x03 8.3=*00
Unripe fruit - - 19.3+£0.8 - - 8.2+0.0 - - - -
Midium ripe - 19.0+0.5 - - 8.1=0.1 - - - -
fruit |
Midiumripe —_ - 200=03 - - 8.20.0 - - - -
fruit Il
Ripe fruit - - 20.2+0.3 - - 8.1x0.1 - - - -
Overripe fruit - 8.2+03 19.7+0.3 - - - - - - -
Preservative
Benzoicadd 13,07 95200 25002 - 8.2+0.0 - - 12.8+04 122+00 9.8+0.4
50 mg/mL

200 mg/mL  20.5+0.715.8+0.4 31.2+0.2 11.5%0.7 13.0+0.7  20.8+0.3 11.2+x04 17.5x0.7 14.0=0.0 19.1+0.6

"No antimicrobial activity.
*Each values represented mean=standard deviation.
#* Diameter of paper disc was 8 mm and sample concentration was 50 mg/mL MeOH.

Table 3. Antimicrobial activity of methanol extracts from root bark and leaf of Cudrania tricuspidata according to harvesting time.

Diameter of clear zone (mm)

Harvesting Harvesting

parts time Bacillus ~ Bacillus  Staphylococcus Streptococcus Listeria Enterobacter ~ Vibrio  Pseudomonas
subtilis cereus aureus mutans  monocytogenes aerogenes  vulnificus  aeruginosa
Feb. -t - 13.0%0.5 - - 10.7+0.3 - -
Root bark Apr. 9.1+x0.1* 10.0+0.0 11.7+0.8 13.0+£0.0 10.7+0.3 8.2+0.0 9.3x0.3 9.0+0.0
OOtPA T May  9.0+0.0  9.8+0.3  10.8+0.3 92403  10.8+0.6 8602 82+00  8.8+03
Sep. 8.5+0.0 9.3x0. 9.3+0.3 9.3+0.3 10.5+0.0 8.1x=0.1 8.2x+0.0 8.6x0.1
May 8.2x0.1 11.0x0.5 12.3+0.3 9.0+0.0 9.8+0.6 8.7+0.3 8.7+0.2 8.6+0.4
Jun. 8.5+0.0 10.8+0.6 13.2+0.4 8.7x0.2 10.0+0.5 8.8+£0.3 9.0£0.0 9.0£0.0
Leaf Jul. 8.2x0.1 10.1x0.1 12.2+0.6 8.5+0.0 9.0+0.0 10.2+0.3  8.5+0.0 8.8+0.3
Sep. 8.2x0.0 10.2x0.3 11.8+0.8 8.5+0.0 8.5+0.0 10.3+x0.3  8.8%+0.0 8.5+0.0
Oct. - 9.5+0.0 11.7+0.3 8.2+0.0 8.3+£0.2 8.7+0.3 8.4+0.2 8.2+0.0
Preservative
Benzoic acid 50 mg/mL 13.0+0.7 9.5+0.0 25.0%0.2 - 8.2+0.0 - 12.2+0.0 9.8+0.4

200 mg/mL 20.5+0.7 15.8+0.4 31.2+0.2 11.5+0.7 13.0+0.7 20.8+0.3 14.0£0.0 19.1x0.6

*No antimicrobial activity.
*Each values represented meanzstandard deviation.
% Diameter of paper disc was 8 mm and sample concentration was 50 mg/mL MeOH.
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Fig. 1. Antimicrobial activity of methanol extracts from root bark and leaf of Cudrania tricuspidata according to harvesting time using the
paper disc diffusion method. Diameter of paper disc was 8 mn and sample concentration was 50 mg/mL MeOH.

A drfol] tigh 3t HaE vl glom o
Staphylococcus aureus®ll T3 S Hol= B9 £
50l Ag A77F Yool & Aog Yzt

AR AT o]l et e Hole mAE FF
7} ©5kom clear zone A7 GA] ThEA Ueh} Rz
FHEdo] e o FgHAUt

AAA 70 e etAde] WSS Yotz 3ot d&
AR AF st dd-S HESIT (Table 3, Fig. 1). &

o] 75 44 AFHNAN dAR w2 FHES RIS
Staphylococcus aureus, Enterobacter aerogenes®ll W 3F &t
e 29 AFA =A deth 53] 490 R 9]¢
Streptococcus mutans®| Tt clear zone benzoic acid 200
mg/mL MeOHETHE W& 13.0mE Ho] X|o}9-2%5 wa)e
AR AT F JS Aow A7EHRTh Ao A
Enterobacter aerogeness A|2g+ UFE nAEolM = 5~7¢
ANHA] e FEE BIoH wslEeS W S U
ERATE. 28y Enterobacter aerogenes®l| Tt Qo] st
743 9 AF Al ok FEFE Al olHd AAE
A AW dt=de] TR s FEA7 et gk
© Aog FAHAIL £ A nRRIRAR AR Sl =
ANFHA 710l whE g el HsF AREAET (Choi er al,
2008) Srow o] oRgHbEe] g o]-8F9let FEA|e
g g §le] Fa st AYzkEc
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Table 4. Antimicrobial activity of methanol extracts from ripe fruit
of Cudrania tricuspidata against Staphylococcus aureus.

Sample concentration (mg/mL) ~ Diameter of clear zone (mm)

5 8.8+0.3"

10 10.2+0.3

20 15.0%£0.0

30 18.5+0.7

40 19.3+0.4

50 20.2+0.3

Preservative

Benzoic acid 50 25.0+0.2

*Each values represented mean=standard deviation.
% Diameter of paper disc was 8 mm.

Staphylococcus aureuse B4 MAER vt FT2
S5 Fo AUt T R, 4Tt Follx IA
orkgo 2 QlE A WS 2= Staphylococcus aureus
FAOE FHT oRFoplM A wAE 4ol o
AT Adeste] 739 Staphylococcus aureus®l WIS S
/do] vl Eo} MR AR Ado] 7T Aow Y7y
o] dnfj FEE°] F=E vkl A F FPE clear
zoneS H|W3ITH (Table 4). %= 5 mg/mL MeOHlA B4
H clear zone 8.8 ME & FEOM T Aol LERLS

™ 50 mg/mLAAE 202 mm 2 ZAFE O] u]$ o IS
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A#EE Hole= F&AEEE
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20mm ol Ho] w9 =2 S HS=H (Choi e
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Staphylococcus aureus 52 A T37} BEE O] IA
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SEalZE,

2 AY A3 lﬁx]ﬁ%A FEF-gIek A710] whe B
2 Zol7b AMEH U 3= Bacillus subtilise ¥ F3k

052 M= sl S BHom 53] T8 Aemet
Q1 Bacillus cereus, Staphylococcus aureus, Listeria monocy-
350 dial Aol E=& ZeE yEsten
Bacillus cereus 5 5% W3 clear zone> X A9
benzoic acid2ThH=e WA et AAdH=4= /i 7k
o] mig- & ASE ettt 3 Ao AE vk
50 mg/mL MeOHOI A Staphylococcus aureus®| T3+ clear
zone A73L 202 mn B FAFE o] w$ =& dFAS HYo
w 53] 49l $8s ZH|9] Sweptococcus mutansOl TS
clear zone& benzoic acid 200 mg/mL MeOHYE.T} %33}
Qo RAIRe] £BIG} Ao W} Gl E5k
W 54 R o ASe B A Bl ool
oh Z1EAE Aol AR wgol B lew Az,

R=1

togenes <

ZARl 2
B RS wEATHY AL AT +
¥ AT (RIMS ZE : 20070201035051) Ao Jyto|m
= A7E Age] Ze e =gy
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