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Abstract

In this study, we isolated microorganisms from dried persimmon in Sangju and obtained 15 strains of microorganisms
as the basic research to prevent the quality changes during drying and storage of dried persimmon. Contaminated
microorganisms were separated using seven species of medium. Viable cell counts of dried persimmon from Sangju
was 5.18x10>~1.68x10’ CFU/g. Green mold K2-1 accounted for the highest percentage in the contaminated dried
persimmons and identified as a major causative microorganism. Light violet and creamy yeasts were the second
largest contaminated microorganisms. Green mold K2-1 strain was identified as Penicillium sp. and fungus K-1
and K-3 were identified as Caldosporium sp. and Aspergillus sp.

Key words : Dried persimmon, microorganisms, identification, mold

M

ru

ZH(Diaspyros kaki & 0] ALA0]vd, orol A &
ool ol2717A We Aol EEa $2u} Mol
2A AR, Ao FEe sy 3ol
et % AN 2R AIs] AR wel At

—’— 10
Hog We W} UPURR hrlait). o] F We
o O, Mgk 8 7714 o] Fae sk A,
A, ol Sl Fio] Sl Ao PeiA glovt Ae

Kl

TCorresponding author. E-mail : jmlee@hoseo.edu
Phone : 82-41-540-5645, Fax : 82-41-544-4151

ZR1317)7) ol A ujio] FE 27FoE Wol o] &5
AI=TE))

S AHAINRE o838 & ZoE APA|aL 3
FAQ A AxTHF &8the). 23 7
of dAH o2 b F3lEE 7o o84S FIIA
7V 8% FHo R Ax F

l:l

FXL

5

© 5

o

oy

f

o

N
¢ T £
T oo N (o
W2 o orr e B



\O
N
()
o
A
1>
=17
Y
o,
Ho

she Zavley 249 4kl od SsE A7 A
sh71% ghehe). ¥k ofdel, Fe GV A&EE 5 11X
Al 718 o] A S A5 FFo7F e R WAt
o 27 F7F S gElE A Hr= st

7He] Azxel Bd AFEe JEARe AdHx 23
o] FAEA), 4T A2 AT F olgshy F4
£403) 50l doH, Aged 4 AF=e 23, AT
2 7 F250] A 53K7), #AE Bl ksl
Z4@®) Tl At EHS o] &3 /HEE B AFEE
Z0F09), 23 FE2= JA7F SFEE10), A0, =
7 FEE 7 AW312) Fol Atk

28 e Axshe A, A F AR 55k 3
Foll Fgole] MO Z Qlste] FHo| HAE ] FEF
7HA7F "o A7) = gk 2] A 2 {5l F4
oIS 93 AT RE FE A T e
27 AR T FEHs) Uigt Ao 2N AFFTAFEE
He)o} TN WE wAA) 27ke] TAWsk13), 27F

AR Z

H
gjo} TR W e A% T F 6)
W, 23 AxAe] o vidEAer aEE gfd

= o‘j
7F RS Aotk weky, B dToE 1EL 27
Az QPO Fgow Y QAT Psta FH5

o
o, 27 A2 2 A 79 24 %
22 B854 gk

ygr=

Ao A A 8T AE FFAGAA Askd 27
T 99 ZHAXAF T 27 Ao FE FHo|=2
L9E A5)S 2009 7€ FFAIZEEH AFTES RS
AT Gut A 2 AIERE T AEEY
Z7he 20109 2€ ) A oA ARG RS
27+ -18T WE oA Basha A A A5 th

RALERE LHNYE 22| A 28T+ &5F

2o 2 RE ] 2 AE E£E ¢ PDA (Potato
dextrose agar, Difco, USA), NA (Nutrient agar, Difco, USA),
YPD, YM (Yeast malt, Difco, USA), MRS (Difco, USA),
Czapeck agar 3 LB (Luria bertani, Difco, USA) B} A&
ARESEATE EEE F3old S B BES S5 wiA=
PDAE AHE3I oM, Alite LB, ERE YM HiAE AHE-
shglom 26 vAEe] Fe) 2 ujeke 28T incubatorol A
393k A3

Wl 3 AR A o

ult4
=t
4
il
5\
o2l
ol
3R

(o]

2332 41998 A6z (2012)

to
o2
=l
o
=
N
i
=
’__\?
il
ol
o
fo
e
Y

EHORRH of PIAES B s 247
(70108, Wamning, Germany) 2 PFf3F 327+ 0.85% NaClE

olg-alel B 2 Malgy. 7k wjAel A2 549 0.1 mL

wjpstelch. Wik 5 22ue o) 27, A, B
Fulz 542 BTl JAHOZ e FF o gue

2o 2 RE FEg F3o], &8 745 54317 ¢
3 EREHOE gu|E A E(ETA keyE AHEE F AU
) Azt A7IMES AR Ak RARE RS
AHEEFR O, FgoldT T = ITSY Y] A7IME
= AR AR FFY B9-= DIYD2 49 d7IME
S zAE FHAYE A5

AHS 98] AA BT F25E Smith 5(17)2] U

3

o w2} genomic DNAE FE3}9 o1, EAEFE 9
AETF2] 268 DI/D2%¥ Y 5FS #138t] NL1 (5°-GCA
TAT CAA TAA GCG GAG GAA AAG-3")¥} NL4 (5-GGT
CCG TGT TTC AAG ACG G-3’) primer set (18)2 AF&-3}
on, FFolTFY ITS Y H7IMEEH = ITSI
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Table 1. Micro-organism counts of dried persimmons in different
culture media

(unit : CFUJg)
Viable cell count (CFU/g)

No. Media Drid persimmon Contaminated dried

persimmon
1 ™ 207%10° 6.13x10°
2 YPD 1.73x10* 7.48x10°
3 PDA 1.73x10° 1.17x10°
4 LB 231x10° 4.16x10°
5 Capeck dox 121x10° 2.50x10°
6 MRS 5.52¢10° 7.66x10°
7 NB 5.18x10° 1.68x10’

Fig. 1. Samples of contaminated dried persimmon and dried
persimmon and for isolating microorganism.
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Table 2. Morphological characteristics of colony isolated from dried pl:rsimmon by microscope

Mold Yeast Bacteria
K2-1 K-1 K-3 S-6 S2-1 $22 $2-3 SC-1

~ SEE000000E00a00
e I [T T T T [

Green  Black  Light Cream  Light  Ivory, Ivory =~ White Bacillius L1ght White Yellow,
color  color  brown color  violet Glossy Glossy wrinkle wrinkle yellow  Glossy — Glossy

Microorganism

Characterization Bacillius White ~ White

6.18x10° CFU/gC.2 Uyt e dd Zole F2 F
ZHo|(K2-1)7} PDA iAol A 1.52x10° CFUSI A& e}
prasy

N

Kim 5@)°l 93l 48 AR Z7AF2 FojAd v

AE &4 A %HW&O] F 37+ 76 CFUJg, 743
748 3,000 CFU/gol oM, Fas7he] Fdo] =+ 320
CFUJg, §Q23te] 80 CFU/gol?i‘:b"’— Bk vl Stk Park
T3 2] FEAY Fgol B %]Xﬂ 47 B
T2 A8t AeEATEE 2 IS st} %
o] MAS JAF F e WHS BAg HP 915} SR,
: . : 7o ZAEE 0o 2y =

Fig. 2. Photographs of microscope of Penicillium sp. K2-1 isolated PR Sell M el £AshE 29 Fgolst o5
from dried persimmon (A : Contaminated dried persimmon AAet7] §gF BRI A8t A8l A A7t
sample, B : Colony, C : Spore). u] &3 Aoty 1R g, 2o 2RE g 2H #

]

Table 3. Relative number of micro-organisms of dried persimmon in different media

Dried persimmon Contaminated dried persimmon
M M o .
odia Micro-organisms V1ablzzc%filjl/g§ounts Characterization Micro-organisms V1ablg:c;ciljl/g§ounts Characterization
mold 3.09x10° green mold 4.14x10° green
™ st 6.18%10° cream st 3.05x10° light violet
y 6.18x10° light violet ¥ 26710° cream
mold 1.02x10° green mold 3.10x10° green
3
YPD yeast L3710 cream 131x10° light violet
bacteria 1.80x10 white yeast S
345x10° yellow 1.03x10 cream
mold 3.o9x10§ green mold 1.52x10° green
PDA yeast 6.1810 light violet 241X10° light violet
bacteria 6.18x10 cream, wrinkle yeast
3.09x10° white 1.00x10° cream
mold 6.18%10° green mold 2.00x10" green
LB yeast 3.00¢10° cream st 2.00x10° cream
bacteria 3.09¢10° wrinkle, white y 2.00x10° light violet
cm mold 6.38x10° green mold 4.48x10° green
yeast 3.00x10° white yeast 1.69x10° cream
yeast 345x10° cream mold 2.16x10’ green
4
MRS . 345410 cream 3.80x10° light violet
bacteria 3.09x10 yellow yeast p
345¢10° white 3.80x10 cream
mold 345¢10° green mold 309x10° green
NB t 345x10° 3.45x10°
yest ) cream yeast s e
bacteria 345%10 cream 34510 light violet
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48} . 8 04 YolFo R F25E K2-12 Penicillium sp.2-%
AL K-13} K3+ 747% Qaldosporium sp.2} Aspergillus
Table 4. Identification of isolated strains from dried persimmon sp.-o2 EHH AT
in Sangju Penicillium spp.= A4 F 714 E3t0 93]
Isolated microorganisms Identified name Ao Z A dom, thE] A 2 ael] A
K21 Penicillium sp. 3lo] APske] WAFITH21). Kwon 5(21)S A%
K-1 Caldosporium sp. Q1 &g Il X Penicillium expansurel] «]?ﬂ— ¥y i?
K-3 Aspergillus sp. of¥ WIS B v} Stk 23 HEA
H2-1 Citeromyces Matritensis ol 2 SoEFH w7 v s Ha §]r5} kL,
H22 Messchnikowia sp. e S Az Sleire & ?iﬁlow n
S-1 Acinetobacter sp. %’L%LO] Penicillium sp. K2-1 59 24 A=
S22 Microbacterium sp. F7HAQ) A77h 2ag Jow Azd.

_i

Byssochlamys nivea CBS 606.71 (FJ389938)

Pemicillium paneum 1937P (EU128627)
E: Penicillium paneum CY9 (GUY36118)
Penicillium rogueforti 1BT 12845 (AJOO56TT)
Penigillium cameum NRRL 251707 (DQ339566)

Penicillium venetum |BT 5464 (AJ005485)
Penicillium discolor IBT 3086 (AJ004816)

Penicillium echinulatum NRRL 11517 (AF033473)
Penicillium mali NRRL 13713 (AF527056)
FPenicillium commune CBS 311.48 (AY213672)

Penicillium camemberti NRRL 875 (AF033474)
Penicillium coprophilum NRRL 136277 (AF033463)
Pemicillium farinosum NRRL 6293 (AF527057)
Penicillium italicum CECT 2294 (AJ250548)
Penigillium crustosum MRRL 31466 (AF484407)
Penicillium sp. K2-1
Permicillium expansum NRRL 974 (AF033479)
Penicillium gladioli NRRL 3397 (AF033480)
Penicillium nalgiovense IBT 12108 (AJ004895)
Penicillium dipodomyrs IBT 5324 (AJ004596)
Penicillium nalgiovense 1BT 3746 (AJ004894)
Pemicillium vindicatum NREL 5880 (AF033390)
Penicillium griseofulvum NRRL 2300 (AF033468)
Penicillium chrysogenum NRRL 8077 (AF033465)
Pemicillium griseoroseumn NRRL 820 (AF034857)
Penicillium hirsutum JCM 22835 (AB479315)

Penicillium allif IBT 3056 (AJ005484)

Pemicillium verrucosum ATCC 44407 (AY373937)
Pemicillium horder BT 3083 (AJ004817)

Penicillium albocoremium 1BT 10682 (AJ004818)
Pemicillium vindicatum NRRL 958 (AF033477)
Pemicillium melanoconidium BT 3442 (AJ005483)
Fenicillium aurantiogriseum var. necechinulatum BT 3439 (AJ005481)

Penigillium aurantiognseum NRRL 9717 (AF033476)
Penicillium freil IBT 3464 (AJ005479)
Pemicillium cordubense NRRL 13072 (AF527055)
Penicillium polonicum NRRL 9957 (AF033475)
Penicillium tricolor ATCC 10413 (AY373935)
Penicillium aurantiovirens IBT 11330 (AJ005430)
Penicillium cyclopum IBT 5311 (AJ005491)
ol

Fig. 3. Phylogenetic

location of the strain K2-1 based on 16S rRNA genesequences.

The tree was constructed by neighbor-joining method. Numbers at nodes are bootstrap percentage based on 1,000 resampled datasets. GenBank accession numbers are given

in parentheses. Bar, 0.005

changes per nucleotide.
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