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ABSTRACT - This study was conducted to investigate spoilage bacteria on organic and conventional fresh pro-
duce in Korea. Three samples (perilla leaf, cabbage, and romaine lettuce) of organic and conventional fresh produce
were stored at 4°C for 14 days and examined for spoilage bacteria on TSA. Isolated bacteria from organic and conven-
tional fresh produces were identified using 16S rRNA sequencing method. Population of total aerobic bacteria on con-
ventional perilla leaf, cabbage, and romaine lettuce were 7.59, 7.01, and 5.84 log,, CFU/g, and populations of total
aerobic bacteria were 6.72, 6.15, and 5.85 log,, CFU/g for organic perilla leaf, cabbage, and romaine lettuce, respec-
tively. Major spoilage bacteria of organic and conventional fresh produces were similar however their levels were lit-
tle different. For example, a major spoilage bacterium resulting the highest level on conventional perilla leaf was
Stenotrophomonas maltophilia whereas that was Microbacterium sp. for organic produce. From these results, micro-
flora or spoilage microorganism could be different depending on their cultivation types as conventional or organic
produces and this information might be used for developing effective preservation method for different types of fresh

produce.

Key words: Organic fresh produce, Conventional fresh produce, Spoilage bacteria, Identification, Isolation

4

Hhg ke o
o} 3l

2 ko] AA FrhskaL
ATH?. f-2uEtel A
Felel 9oL, 318 FAE2 7]
Asorsites 33RE 2RE.
FoF SRS YA AHE-EHA
o, FeokertEe f7198
shetvlS= A AW ] 1301 = ARE-RE
3, Aseeitad SR AN Fe] 1/20]

5

Rl o 2

o
aand
off
>
i

Elmf‘){_{

e §o e
S Rl O ox

1

*Correspondence to: Sun-Young Lee, Department of Food Science
and Technology, Chung-Ang University, 72-1 Nae-ri, Daedeok-
myeon, Anseong-si, Gyeonggi-do 456-756, Korea

Tel: 82-31-670-4587, Fax: 82-31-676-8741

E-mail: nina6026@cau.ac.kr

306

2
B
kY

2L
o K
oo

d
=7
g

)
It o

o 0

R

fu

=

%)

A)
2

d

==

= s
AERYS 3 =Y AaEAREA A%
T AT, ol FAHe R <l
AAFASAANOE FHAFA w
A(factory farming)ol|A Y& AIEZE 71&ES
71 =ol A AMES FAEHAL Q)
o, oA fFEEe AaFolM HAGMAS AN
s HH, 20029 ALF 198F AP A 21
(10.6%)N X BYA Clostridium botulinum®] HEFH AL
™%, Bae 50 ATAF A E 20100 F 100742 A2E
AEe A3} 4%F°] Bacillus cereus7t SAEATH. FESH
uj=o] AL 715 476%F T WA Escherichia coli
9.7%, Salmonella 0.4%7} A% HJvk Bt JG?,
S W, I, Ao Al B 7k g el

rlo g

{0, o

¢

,d
ro L
2

lo

|

o
T
U
fr o

20

S
W

P

L
9

=
[e]

T2 &2 o> oo

ol

3
™



Isolation and Identification of Spoilage Bacteria on Organic and Conventional Fresh Produce in Korea 307

= Clavibacter michiganensis
ssp.o|™, o] & B Z717F mEdA AEe] 7hsst

2 dA A, E, ¥ Rl
Fojlo] #osle T8 d2 Dickeya zeaelZ A S
on, Bl dshA whEolA Blo] S We gt o
ol9loll AlFA Y i FrkEolA FHE dod= F8
-2 Pectobacterium carotovora, Cytophage johnsonae,
Pseduomonas fluorescenss -2 L&A JQoHD, 713314
B FAES YRR FLF ndges A7
fol oleler® Rzt A dold 5 7] w&ol
U 87132 S7H17171 fleld = kel Fo
nAdEe] A5S AAANTIAY AP =
oh SHAIRE o] g Fojn| S aAHoR
= 7leS M) feiM e A42e] ke

o)
AN
3, £ F ARG B BB Pl
=
T

', oX
e bt

©
o o
o4
9

Foll et olaisl daysolok &
58 A2 £87 FHIE e A1EAES o
A} A Pz B30 Aolrt 9] we] A

of Rz rlYES TR 28 F AN B
o)

N
fo
=

o
welellr Aol ®ware wprt

1 Ho
o X

N of

fo

o

& o

iy
ox N off

0w
ofN
S

4

o2
=
&

3 F 33022

)2l frlEkEd dnbsites Ak WAL E4°0)
o7 F8 Aol 45
Al Eelsked, 16S rRNA

M 2 N rlr 2 52 ol 1o o -1; = R TR N A DA}
)
Gl :
i1
o
N
e
=N
ko

>
=
(1A
off
2
2
o3l
o
fo -z
B
il
1A

o1, FHIFE, ) (DA oM A TS 77t 3%H
A FYdsto] ARSI 7 & FAES 4°CAM 14
2+ A F AE B AREsth

ratories, Detroit, MI, USA) 50 mLE 23}l 1 mLE
GAIH S 2 buffered peptone water 9 mLol| 10812 A<
3|4 ate] 0.1 mLY FHslow, AR £9€ 57148 &
A2 APHA RFWH'W ulg}t Tryptic soy agar (TSA;
Difco), Brain heart infusion (BHI; Difco) HjA] & Al-&-3}o]
37°ColA 1-297F wiFst § 2 =4 (Colony) B &g
2 A8ttt

16S RNA sequencing £

TSA % BHI #jA|ollA] F2 E¥sle] B8 Ald-e 168
rRNA Sequencing®H-& o]-&3le] FF U3t H, 16S
RNA Sequencing> Macrogen Inc. (Seoul, Korea)oll 2|Z]|
so] %4 5j9iet.

A X

BE AYE pbEo R FHny. A Ay Ay
= SASTAIZZ 13 (version 9.1, SAS institute, Cary, NC,
USA)2] ANOVA procedureE ©]-&3sto] ¥4319c}. 712t
of Azjzo] EANLE FelHom Uit A5l
0.05) Z}7te] 3ukE Aol o3t HHghS rtests o] &3t
o] 41331,

SrsEa) dursiiEe] Fa
AN, FlF, %

B8 F45E Fig 19 Yeld itk 71%
S, o] FHFE 5-7log,,CFU/g 0l
HEEAHE O] FF4 = 5-8log,,CFU/g oItk #71%
AdERte dibEidEAs Tt B Bol WiAlskaL
Jovt froFos Aol YERA] SUTHp >0.05). T
2 7)E] AFNE §715AE A4t dukEEos A
HiE AJ4e] mAEL xpo]E Bt 1o 1 xjolE

10

I Organic

[ Conventional I
8 4

1 7

Log,,CFUig

0 T
Perilla leaf

T
Cabbage Romaine lettuce

Fig. 1. Population (Log,, CFU/g) of total aerobic bacteria in organic
and conventional fresh produces stored at 4°C for 14 days.
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Table 1. Major spoilage bacteria isolated from organic and conventional fresh produces stored at 4°C for 14 days

Classification Sample Number Microorganisms Colony shapes Log,, CFU/g
1 Microbacterium oxydans Yellow colony 4.48
Perilla leaf 2 Klebsiella pneumonia White round colony 4.36
3 Microbacterium schleiferi Orange colony surrounding white 4.26
4 Brachybacterium sp. Yellow round colony 3.95
5 Pseudomonas reactans Clear white colony 5.77
Cabbage 6 No confirm Soft yellow colon 4.45

Organic fresh 7 Y ’

products 7 Arthrobacter arilaitensis White round colony 4.41
8 Enterobacter ludwigii White colony 3.60
9 Pseudomonas argentinensis Soft yellow colony 4.46
Romaine lettuce 10 Microbacterium schleiferi Orange colony surrounding white 4.59
11 Microbacterium schleiferi Orange colony surrounding white 4.64
12 Microbacterium oxydans Soft yellow colony 4.64
13 Microbacterium sp. Yellow colony 4.40
Perilla leaf 14 Stenotrophomonas maltophilia Yellow colony surrounding white 6.38
15 Pseudomonas rhodesiae Yellow colony 5.23
Cabb 16 Acinetobacter calcoaceticus Clear white colony 4.86
Conventional abbage 17 Staphylococcus sciuri Opaque white colony 4.64
fresh products 18 No confirm Clear white colony 4.57
19 Arthrobacter arilaitensis Yellow colony 5.30
Romaine lettuce 20 Microbacterium schleiferi Yellow colony surrounding soft yellow 6.26
21 Arthrobacter sp. Orange colony surrounding white 5.78
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Fig. 2. Colony shapes of spoilage bacteria isolated from organic and conventional fresh produces (A- 1, 2, 3, 4; Organic perilla leaf, B- 5,
6; Organic cabbage, C- 7, 8, 9, 10, 11, 12; Organic romaine lettuce, D- 14; Conventional perilla leaf, E- 15, 16, 17, 18; Conventional
cabbage, F- 19, 20, 21; Conventional romaine lettuce).
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