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ABSTRACT - To evaluate microbiological and aflatoxin safety on traditional dried persimmon, a total of 315
samples were collected from 105 farms. The collected samples were assessed on aflatoxin and microorganisms (Aer-
obic plate count, coliform count, Escherichia coli, Escherichia coli O157:H7, Salmonella spp., Staphylococcus
aureus, Listeria monocytogenes, Bacillus cereus). The the APC of sliced dried persimmon, dried persimmon, and semi
dried persimmon were 3.93 + 0.96, 2.12 £ 0.93, and 1.50 + 1.08 log CFU/g, respectively. S. aureus was detected in
40.0% of sliced dried persimmon, 29.5% of dried persimmon, and 23.5% of semi dried persimmon. E. coli recovered
from dried persimmon and semi dried persimmon was 6.6%, and 2.9%, respectively. However, E. coli O157:H7, Sal-
monella spp., and L. monocytogenes were not detected. According to the result of aflatoxin by ELISA and UPLC,
aflatoxin was not detected in any sample. These data suggested that safety management system should be introduce to
the farms producing traditional dried persimmon to enhance the safety of traditional dried persimmon.
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2 1570 F 379lA aflatoxin G,°] Z 3L 0.880 ppb7} A
ZE AT By w5 23t fAkgE dxTskst
oA Escherichia coli, Bacillus cereus 5 YA vAE,
1%, aflatoxin B,°] AZ% v} Jt}”. 2007 RASFF (Rapid
Alert for Food and Feed)o|X = aflatoxin®] 7} W3}
Al AZ(53%)== AlFol B7I4F AxFsaiotal Ui
3] Az thetk A Ae AP Qg Ao,

AT FelA Thg Bol A Azael 27
of ¥ ATe FE Ax2zlY, oSt 54T, E4
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! aflatoxin 2 AEHE ZASI Z7he] A A e] 7]
A5 2 &83t3A T3t

e n 2

R

SEERUER

3k
FAAE AR 105
A 335714 AAak

A
A
ofy
=)
ox
d
SN2
fosl
=h
e
1Sy
%
=
M
=
T HIIO

2o
>
av
_,ui

)
— o
- o
0_1
\hrmlm
e

=
@]
) o
}LJ&L‘Z
501
oy -
o
N

4
i)
ol
R
K

7}, FAIY 10571l A A4t
3k 7ol = DRI 1057}
ZS FHsl] B Az &3tk A
el 20139 199 =7 Arks
] 7Y F 5°CE HA3IHA

-~
e
A
fo >t 12 to 1@
e, —_
}4
—1N 5
o N
3R
KO
P
>
off

A
Jduizi
oz
N

4
o
ol
O
3

>,
al
fu
~
>
oo
o
e
i)

L

o 2N
Z "AE AL 2 aflatoxin YAFZRAE FHI
FES} FEIHES BAGh 9E B 2
400 FHT 360mle B vRfg & FHIES
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QAR A BAE flste] 27 40 g& Hst] 0.1%
peptone water (Oxoid, UK) 160 ml3} &3}3}3 stomacher
(Bagmixer, Intersience, France)oll4] 237} #33} A|Zt}.
423} @ AEe I F 1mlE Fske] 108) @A 33
S AdutMo 2 coliform =78 petrifilm (3M, St. Paul,
MN, USA)l HEFSIIL 37°C 24~ 7F vl oFslic). T3 E
coli®] S A} AAHE T skt A
A2 3MARS] petrifilme ©]-&3toH 72t FEEE 1 ml
A F ko] filmoll FEskaL 37°CollA 24x17F Wi F 5 7]
XE 712 blue colonyWHe E. coliz QAU HAEd

S ARAY QS wolk wF x SR AN
o ES AR 23 40gE Fs 160ml] EC

broth (Oxoid, Hampshire, UK)l|A] 37°ColA 24X 7+ S+t
v kst o] % vil 1 loopE #5}e] EMB agar (Oxoid,
Hampshire, UK)oll AHE3IG T o] & 37°C, 242]7F Hj
& ¥ 5539S Yel= fgS VITEK (VITEK-2 com-
pact, Biomerieux, Marcy-IEtoile, France)> & # & =73}
ATk

S U=

Escherichia coli O157:H7 (E. coli O157:H7)

E. coli O157:H79] S3t& f13l 323+ 40 g2 F3to] 160
ml2] mEC broth (Oxoid, Hampshire, UK)%l|A] 37°Cel|A]
247 ]712] wllFsIR AL, Bl 1 loopE F 3l E. coli O157:
H7¢] Aelu =<1 sorbitol MacConkey agar (SMA, Oxoid,
Hampshire, UK)oll =2%¢t F 37°ColA] 24A17F wll 3k
t}. ©]% sorbitol MacConkey agar JollA] Fa1o] T
2 Fstd EMB agaroll HEstal 37°C, 24417 v kst
Attt EMB agar’dollA 5538S Uil = Hehs #s
o] Nutrient agar (NA, Oxoid, Hampshire, UK)ol %$t
& 37°C, 24717+ A ST E. coli O157:H79] 5782
PowerCheck™ E. coli O157:H7 Detection Kit (Power check
PCR kit, Kogen, Gyeonggi, Korea)& ©]83}4 PCRZ 1
2k BR1S AR F, FHOE 4lE= AE= VITEKS
2 HF F43t R E E coli O157:H7 ATCC
438045 AHg-SHTHY.

I

-

Salmonella spp.

Salmonella spp. &&= 2F&1dl Fate] A3t
=27 40gS 160 mle] buffered peptone water (Oxoid,
Hampshire, UK)OlIA F+3tdth. 12} S+ = 10 ml<]
Rappaport Vassiliadis R10 Broth (Difco, MD, USA)l| 13}
Z 100 plE HEse] 37°C, 24417 kst & ol
1 loopZ F3le] Aelujx]el XLD (Oxoid, Hampshire, UK)
of =it} o] 37°Coll A 2441%F v gFate] A=<l
Salmonella spp. 21722 331 NA (Oxoid, Hampshire,
UK)ell &3 § 37°C, 24A17F AlvgFatlor. 5482
PowerCheck™ Salmonella spp. Detection Kit (Powercheck
PCR kit, Kogen, Gyeonggi, Korea)E ©]-83}o] PCRZ 13}
e AR F, LR e A E= VITEKS 2 F
T T 3 x2S 2 Salmonella. Typhimurium
ATCC 133145 AFE-3FSTHY.

Listeria monocytogenes (L. monocytogenes)
L. monocytogenestt 2] -2l E 93l 327+ 40 g& 160 ml
9] Listeria enrichment broth (Oxoid, Hampshire, UK)®]



262 Min-Kyoung Seo et al.

HE 5 30°CelA] 24117k v st wiFE #S 100 pl
FHste] thA] 221 FS iR Q] fraser broth (Difco, MD,
USA)l ¥l 30°C, 24117 S8tk o] % Aguj=]<l
oxford agar (Oxoid, Hampshire, UK)ol| &4 =25} 30°C,
24~48A17F vl oFst th3 black halool brown-green?] E-©]
A& Hel FA=ES FH3td tA] 0.6% yeast extract’b 7t
% trypticase soy agar (Oxoid, Hampshire, UK)°l| 74%:3}
3L 30°C, 2447k wjkatsiel. A% F42 PowerCheck™
Listeria monocytogenes Detection Kit (Powercheck PCR kit,
Kogen, Gyeonggi, Korea)& ©|83}o] PCRZ 1z} gl-&
Azl F FHo 7 MFEE AE= VITEKS R HE &
AFoH YZTOSZE L monocytogenes ATCC 15313%
ARE-sEATHY.

Staphylococcus aureus (S. aureus)

S. aureuse B, BAAANE stlom AFdAE =
7 40 g2 #3531 0.1% peptone water (Oxoid, Hampshire,
UK) 160 ml3} &3}3}3L stomacher (Bagmixer, Interscience,
France)oll A 2:7F #43} AlZith #43ks RS &
84 sk & 250 ul¥ Baird-parker agar 4 plateol] 3
- 37°C, 24~48717F Mgt & AP A dejE Yehli=

1ehs Alstainh. Algst Bl S/ o de] M A
Hehe Asto] NAwjA|ol HFskaL 37°Col|A] 2447 i
&gk § PCRHF VITEKS AHE-gh AJsteh o] ¢fato] &

[e]
Attt HEdre AFAQ JFs Hole #F x (¥
AaFF/579] testdF) x A2 AR

1

AAEALS 27 40 ¢S 160 mle] 10% NaClo] 371Hd
tryptic soy broth (Oxoid, UK)el ¥ 3. 287} stomacher®
A FASAL, °o1F 37°C 16412+ S8 vl g &
CHROMagar Staph (CHROM, France)ll 37°C, 24~48A]7F
e F REA A el 9 Pee Hsol
sl Fol ARSI E-2 PowerCheck™ Staphy-
lococcus aureus Detection Kit (Powercheck kit, Kogen,
Korea)E ©|-&3 PCRH A VITEKS AH&-3F Asisiyo=
TSR WE2FOE S aureus B w7 ATCC 25923
= ARESRATHY.

Bacillus cereus (B. cereus)

B. cereus®] SHEE ZAFSHZ] 918k 27 40 g2 H
3}e] 160 ml2] phosphate buffered dilution water (Difco,
USA)S 713Fe] 28-7F stomacherol| A #&3lslsith. #3235}
g oo TA8A 3 5 250 ul¥ MYP agar 4 platecl
HES 5 30°C, 24~48A17F mi sk & AP A FuE o
Bl Jge Agsian. Algs Haola] 57 o]de]
A HeEs Aatate] NAH|R| ol HEFStaL 30°Cel A
2471 7F vl FEE § PCRYOl elate] gl HF+5

= AYH Qe Holk B3 x (PR test

o45) x S|l 2 ALSIAT. B cereuse] 72 PCR
Hoz sttt B cereuss HE3H7] 9% PCR 7
KeR

& Choo P59 WHORE gryBFAAL eyt AAE TS
Z multiplex PCRE 33}3{th. PCR ¥H8-2 intronAte]
i-star Taq PCR kit2 A}4-3}9128 DNA 5 ul primers= 10
M FEZE 2% 78t 33 B FRTE AT &
NG 20 ulE FAE3ATE T3 PCR thermal cycler®] Wk
S ZAL 94°Coll A 5E7F pre-denaturations: A A3 T
94°Coll A 30%7F denaturation, 55°CollA] 2%-7F primer
annealing, 72°Col|A] 1.5%7} extension®] 7S 2 30cycle
S 33}, final extensions 72°CollA 787 Al
). PCRY| 9|3t SHAWFEL 1.0% agarose gel 17195
of 93] Attt NEELZ= Bacillus cereus ATCC
108762} Bacillus thuringenesis ATCC 297302 A-&-3FTHD,

ELISA (Enzyme-Linked Immunosorbent Assay)io] 2jst
aflatoxin 2

Aflatoxin £&

AR 5¢g& 50ml ZYZ FH Y3 5% NaCl (Junsei,
Japan)©] 3% 60% methanol (Merck, Germany)2S 713}
F AT B RSt o] & 4°CellA] 3000 rpm, 10
FoF YAE 23 $ Whatman No.l 2 A&3dle] o3s}
3 PBSTZE 5¥] 3|43l Fo] ELISAY SR aflatoxing &
A AT,

ELISA EAd

S oEE F2AstATt. Aflatoxin 24 A E
aflatoxin 3t

200 ppb7} =
of oA FHE
2% $ ELISAY =R 45 AA8H3ith ELISA 4
2 WA aflatoxin®ll 5°]%<1 FAE phophate buffer saline
(PBS, pH 7.4)2.2 1,00081 2 343} 96 well plated]
100 i A7keE & 4°CollA 16A17F WA H T REg-o]
24 96 plate well> PBSTSd o2 33] A3 & PBS
2 1,00081 2 3]21% AFB,-oxime-HRP-&3} oA A|5
NA aflatoxing FET A 2 welll 100 ¥ &5
F 37°Cel 3087 WHEAIAHTE HHE-o] 1 96 plate well
< ARG o2 63] MF st W71 H LA (ABTS)S 100
WA BEFEsle] 37°Ce] 30&7F vk wkSA X A 2M
H,SO,) 50 u¥S 7lsle] ELISA reader (Biorad, USA)
2 ZHSAT 3 e Ze U9 e wnloe

Z aflatoxinS F&3+ F ¥ ELISAY Z71& ©|&3}
A4
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UPLCHo] 2]t afiatoxin 2

Aflatoxin =&

ZOAE 5 g2 1% NaCle] g2 70% methanol (HPLC
grade, B&J, Muskegon, MI, USA) 20 mIE #7}ste] 42
71E AHEste o w ettt #ds AEe 94l
F2](3000 rpm, 20 min)E 3t 45 Y-S Whatman No.
42 oAt oJZg o 10 mIe}t 1% Tween 20 &Y
30 mlE 7hete] sk, Fadode E3938t 3 Whatman
GF/AR A3t AS FE2H 02 ARSIt 594 16 ml
< aflatoxin®l] 5ol o2 Aste HEFEL FAE A
3Rl geloll A9HAIZ] A 218 2 (AflaTest, Vicam Co.,
Watertown, MA, USA)ol| st 29 1 W9 S22
EZGANZT. olojA & 10mIE e fE508 9HF] &
Z3lo] AlZ] 33l acetonitril (HPLC grade, B&J, Muskegon,
MI, USA) 3 ml2 &34t §&598 Aartrg 55
g % o]F I mloll &3fA1A 02 um AlFA] HEHE o
Fste] UPLCEA A&= ARS8

UPLC EA

Aflatoxin g HEA S 3
(Waters, USA)S AF&-3F 2 42 HS Acquity UPLC
BEH CI18 (2.1 x 50 mm, 1.7 pm)& A3t ofZet=
Al BA o] A}R-3F o] FAFS water, methanol & acetonitrile
S AREEIF TG, viv), F oFEEEAl BAS 9%
UPLCZ71E Table 13} 2t} o}&2}E4l B, B,, G, G,
BEFE2-E RomerA} (Tulin, Austria) A& TYste] AL
gatlom, A7 AL 8l acetonitrile® 0.5~20 ng/
ml EE 3A3 AL FTFLHOFT UPLCE H435)e
AFAE 23ttt AFAL w50 e I3 HE
S Ao, e A
e AAEY 34es HE
THREFEN S HFFE7F 20 ng/gel

TS5 AR H7keh & ggE EFAME o838t 34
&S HESNL

5

Table 1. Operation condition of UPLC for total aflatoxin analysis
in dried persimmon

Instrument UPLC (Waters, USA)
Detector Fluorescence detector
Acquity UPLC BEH C18
Column (2.1 x 50 mm, 1.7 pgm)
Wavelength Ex: 360 nm, Em: 440 nm
. Water:Methanol: Acetonitrile
Mobile phase =301 (vIv)
Flow rate 0.4 ml/min
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PS8 =E 7H2F 0.81, 0.86, 0.91°] AT}, T3 T
7kego] 54.9%, Al 49.5%, WHAAl 40.5%F i
P $e4E BEe Sk 2= Yeheth =
TPt mE AS57HsA S dAAlEl B S
aureus, L. monocytogenes, B. cereus, E. coli O15T:H7, S.
Typhimurium®] &3} F24o] 7Fsd RS E= 0.86,
0.92, 0.93, 0.95, 0.95= T2 HAGr & 3l
A AET F287] ofH 2 AdEjolth . SIAIRE S, aureus
o] = AE7Fe T FREEEETE 08602 ZAA 9} kA
AE Aeoln RAAS wasw 328 A hsY
Ao Z FerET) 3t aflatoxin /35 Aspergillus flavus
A flasye L% W A% FsT FEIYEE Fol
7F QAR 0.78~0.802] RGN ALK s SR
ST 0.8201 (2% 13~37°C)lA FaAAd ] 713t
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Table 2. Water activity (Aw) and sugar contents of three kinds of
traditional dried persimmons from various regions

Water activity Sugar contents

Types Regions (Aw) ¢ Brix)
A 0.89 45.1
Semidried B 0.91 42.5
peegi‘m;‘zn C 0.93 34.1
D 0.92 38.8
Average 0.91 40.5
A 0.86 49.4
B 0.87 48.6
Dried C 0.86 48.6
persimmon E 0.86 49.6
F 0.85 51.6
Average 0.86 49.5
Sliced dried D 0.81 54.9
persimmon Average 0.81 54.9
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=42 s 2=

27 38 dvbAlFE Table 33 2t 7HdeElol
3.93 +£0.96 log CFU/g, 7AA] 2.12+0.93 log CFU/g, WHAA]
1.50 + 1.08 log CFU/g2 Zr&rejolol A dutAMl#7F vkl
Joll H]3led oF 243 log CFU/gRE =4 AZHA
B 7t 2 dego], XA FEEAET =
WAA RS ARA#F7 24 AEE 2 d742
Hong’5 9| ZA#eh= Aeldt Ato|th Hong’s2 Hte
FHE 1Y 99E 777 A, F80], 28, AN
W3l S AT 2 A Bk & 15 Folle
HEA 5 5.04 log CFU/g, %At 3.271log CFU/g, &5
4.51og CFU/g, #%°]¢] 739+ 1.0 CFU/gelR oY, 75

S

Lo & rff rlo 4

[e]

e

ZoE 1.0 log CFU/g Wl 2 LubA| et ZAHTFo] f4
el vkl wrgole 47415 S8k 75A= 3.0log
CFU/gTEo 2 F7Fstdttal Hazakgint. ol 71x7t 21
ol el o] sk olof wat g o
o] Stete] FREEAYETL HolAH o2 15t
2 3
[e)

FREYET 2 Pl Fshe AR gasta
FRBYEIL T FHAHE F hee aush 39
ol F7santa nasglch ® A A%} Hong's
o AT oIt AL AN el E PAshe A
oM A% Fo AQAt FABA ola) 23 vl g gl
o8 Ao Fyun

TE 27 FRO HE A9 0PEg viws) uw

Table 3. Aerobic plate counts of three kinds of traditional dried persimmons from various regions

Types Regions Number of farms  Minimum (log CFU/g) Average (log CFU/g) Maximum (log CFU/g)
A 10 0.57 1.73 £ 0.98 2.33
B 11 0.57 2.12+0.93 3.21
Semi-dried persimmon C 10 0.57 0.79 + 0.86 1.31
D 3 0.23 0.79 +£0.98 1.09
Average 34 0.23 1.50 +1.08 3.21
A 10 0.67 1.82 £0.81 2.59
B 15 0.83 242 +0.82 391
C 10 0.78 1.68 = 0.85 2.38
Dried persimmon
E 16 1.21 2.32+0.80 3.41
F 10 0.67 2.08+1.19 3.09
Average 61 0.67 2.12+0.93 3.91
Sliced dried D 10 2.66 3.93 +0.96 4.66
persimmon Average 10 2.66 3.93+£0.96 4.66

Table 4. Detection of pathogenic bacteria of three kinds of traditional dried persimmons from various regions

B. cereus
Types Regions Number of farms S. aureus E. coli
Frequency Level (log CFU/g)
A 10 3(30.0%) 1(10.0%) 2(20.0%) 0.7-1.7
o B 11 2(18.2%) 0(0.0%) 4(36.4%) 0.7-1.7
Semi-dried C 10 1(10.0%) 0(0.0%) 1(10.0%) 1.7
persimmon
D 3 2(66.7%) 0(0.0%) 0(0.0%) -
Total 34 8(23.5%) 1(2.9%) 7(20.6%) 0.7-1.7
A 10 4(40.0%) 0(0.0%) 2(20.0%) 0.7
B 15 5(33.3%) 2(13.3%) 6(40.0%) 1.7-2.3
) ) C 10 0(0.0%) 1(10.0%) 1(10.0%) 0.7
Dried persimmon
E 16 6(37.5%) 0(0.0%) 11(68.8%) 0.7-1.7
F 10 3(30.0%) 1(10.0%) 4(40.0%) 0.7-1.7
Total 61 18(29.5%) 4(6.6%) 24(39.3%) 0.7-2.3
Sliced dried D 10 4(40.0%) 0(0.0%) 0(0.0%) -
persimmon Total 10 4(40.0%) 0(0.0%) 0(0.0%) -
Total 105 30(28.6%) 5(4.8%) 31(29.5%) 0.7-2.3




Safety Evaluation of Microbiological and Aflatoxin of Traditional Dried Persimmon 265

A 9] 9] 7A9- A ATAFFE AR 1.73£0.98
log CFU/g, BAlY 2.12+0.93 log CFU/g, CXI¥ 0.79 + 0.86
log CFU/g, DAY} 0.79 + 0.98 log CFU/g2 Ao W& =}
o7} Rl AT AAE AXIY 1.82+0.81 log CFU/g, B
A9 2.42+0.82 log CFU/g, CA'Y 1.68 +0.85 log CFU/g,
EA1Y 2.32+0.80 log CFU/g, FAI¥ 2.08 + 1.19 log CFU/g
St 9 coliforme o], HHAA = HEHA] &9
o4 B AY 157kl A ALrE ZAA A 0.93+1.61 log
CFU/g7t &= % th(data not shown).

27 T S aureus®] HEES o] 40%, 7AA
29.5%, WHAA] 23.5%R o S AFTS AFHAIA A
257 &S HE(1.0log CFU/g ©|8hHE uf-$- e =
o] tH(Table 4). A S. aureus HEES VW3 HH A
AE ARY 40%, BXY 33.3%, CAY 0%, EXY 37.5%,
FAY 30%=2 AAGlA AEgo] i CAIAA 713
wolth BbAAlE AR 30.0%, BAY] 18.2%, CAY 10%,
DAY 66.7%3ATE. o]FAl MAELAETE AGH o R A
o7} A= olfre Aol A E S #EAHE e
Zolgt Fekenh, gk T FikEdl H)3te] 2ielA S
aureus®] L FE0o| B A B2 AL vly|x A Ao o]
2= A o] FHAYLE o|FAA| AL = =7 A
EAS wtgste A2 AdEY. S aweust AFEE F
o] IF Foll EASL o] 2Fed FdA LE9=7] 4
o, Kim™ V5ol Fast E4Y 3 EvtEe] A4k 37
ANA HAELAEE A Ao M= 2Fgate] &olut
ARtoll A ARkMlFEF7E B AR Hlgte] E=A AEEHU
IS aureus® AZFUTIL BT wheba 3Egho)
S. aureusdl] LFET AL AW M E A A

2 £2 AT Aol Hgel BiHolth Ea e &
% FASE A% Aol AT 09e dsis Fad
wpgolet Yz,

E. coliz= &l 0%, Al 6.6%, WHAA]l 2.9%2] A
FoA HEF UK Table 4). AGH2E THAA= ARSI
9] 10% AlZoA E coli7t AESHATZ AAE BAA
13.3%, CAY 10%, FAY 10%2] Al5dA AZE At
L3t B, cereuss 7ol 0%, AA] 39.3%, WHEAA] 20.6%
o] AlgoA HAEHAL HE 552 0.7~2.3 log CFU/g
ol WHAA] S B cereuse AAS 20.0%, BAS
36.4%, CAY 10.0%, DAY 0.0%, AoH LHFEE=
0.7~1.7 log CFU/g +22 el THTable 4). A< 73
- AAY 20.0%, BAY 40.0%, CA 10.0%, EXS
68.8%, FAI9 40.0%l4 HAE=HJoH 2HFsE= 0.7~2.3
log CFU/g s75=°]0tH(Table 4). AZx7]oA F& Ax3}
= 7rgEiolo M= B, cereus’t ASE A &ed vl
o Axdh= 1A, REAAlA = RIS AEE AT B
cereust B, A oA AEHe Ma?o= vy, A
Z 3 Fol v HAFoZ Qs 2dE rHeAel
Aol wE g AMEE = AdEF F71HQ0 Al
AxAe] A7t ettty AeETh Mk 2 A
T A= vlFo] B wf P 327k LS e 94
A2l 7)) Mz EAAE BTk AEAQ] RS0l
AlFatthal AbE T

22 F aflatoxin 243
27+ 5 aflatoxin #2412 ELISAY 22 1%} 232|435}
9o7 ELISAYIA 42 u9l ARE UPLCE #7435

Table 5. Detection and range of aflatoxin levels in three kinds of traditional dried persimmons from various regions

ELISA UPLC
Types Regions Number of farms
Frequence (%) Level (ppb) Frequence (%) Level (ppb)
A 10 0(0.0%) - 0(0.0%) -
o B 11 1(9.1%) 1.1 0(0.0%) -
seef;ﬁﬁﬂ C 10 0(0.0%) . 0(0.0%) ;
D 3 0(0.0%) - 0(0.0%) -
Total 34 1(2.9%) 1.1 0(0.0%) -
A 10 0(0.0%) - 0(0.0%) -
B 15 2(13.3%) 1.0-1.1 0(0.0%) -
) ) C 10 0(0.0%) - 0(0.0%) -
Dried persimmon E 16 0(0.0%) ) 0(0.0%) i
F 10 1(10.0%) 1.0 0(0.0%) -
Total 61 3(4.9%) 1.0-1.1 0(0.0%) -
Sliced dried D 10 3(30.0%) 1.0-1.1 0(0.0%) -
persimmon Total 10 3(30.0%) 1.0-1.1 0(0.0%) -
Total 105 7(6.7%) 1.0-1.1 0(0.0%) -
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v AH R FPeAh AA ELISAHSRE 373+
aflatoxine #£413}7]9l] A ELISAWH L E aflatoxin £4
o] 7Fs3HA ElE] flste] 34&s S5kttt 2 4
5, 50, 10, 200 ppbE 7o LAAZ 7oA zHzt
75%, 70%, 89%, 92%°] 3]F&5 Ho Sdd Wyos
279 aflatoxing #A4]8h= A2 Ags A
o}, o], AA] HEAAQ] aflatoxin HEES ZH2}F 30%,
4.9%, 2.9%%tH(Table 5). AEF=E 1.0 ppb A=)
aflatoxin YAAEES A E UPLCE AEA 3 A3}
aflatoxin HAZEA] &UTh Kang” 59 A7+ZA o] w
29 Az 9% 13771 F 2771(19.7%)°1 4 aflatoxin©]
AN FHEEE A%a, 7127, 7147191, Adsator
ANM e aflatoxino] EAZE =AW A4, AT, X
LolA I 0.184, 1.053, 0.156 ppb7} AEHJTtL
ISk =3 ZgolM = 154 T 34904 aflatoxin
o] il 0.880 ppb’l HEHAUTHL HIEST) o=
AFAe} Folst A3z B A AMEE 232 =7t
S~AL Aiteste] WA 2 YeH XS =R aflatoxin
o] AAEE o QI &% 7S] 13~37°CHT} ¥ 3
o A AAitele]® RAHE ATE B Aol ARSI o
Fof aflatoxin®] AESEHA ¥ AowE FAHFC

Sk, 27 fAkeE AxA T AR S
aflatoxin®l] thaF A&AL7F ¥BIHsH] Rax 3 Tk 2007
RASFF (Rapid Alert for Food and Feed)Al&ol| w2
aflatoxin®] ZAEE A& 2574 5 15671(53%)7F A3}
AL R B7 Akl ATkl B Aok, BEgE Senyuva™
T2 4497 &8 BYIR F3FolA aflatoxing ZAFSH
A3, 2.6%, 3.0%, 5.1%, 2.7%2] A FlA 79| aflatoxin
5&X]Q1 4ppbs g Ab7F LA JATEL B3
t}. Heperkan™52 ZAF34E oz F3olg &
St BElE FFo7t S4AE AAEEAE AT
I A3 52X Aspergillus section Flavi7t 41.7%,
Aspergillus section Nigri7t 65.2%, Fusarium®©] 70.4%,
Penicillium®] 2.6%A =4 22| % Aspergillus section Flavi

= A. flavus, Aspergillus parasiticus, Aspergillus tamariiS3,

X of)

2%

e Q

o}, B2 Aspergillus flavus 98%, Aspergillus parasiticus
100%7} aflatoxin A5 vkal Hsivh. gk 5 €
Az F3l 115 ME T 10%014 aflatoxin®] AE= A
2 2 FE H9E 0.1~763 ppbR o™ 1 T 4.3%0A &
& 717S 230 BTk olo] ks KangSol
ZolA FFolE EA3 Aol ostd st3elA =
Penicillium spp., Cladosporium spp., Aspergillus spp. =2
2 AEHATHL Biste] Fsktol| A Aspergillus spp.7t
SHFoIY ZHANME Penicillium spp.7F SHFLZE U
EPStTE. o] = Fshatkel st3ko] ALRA] 7o) wE xpot
Az, Fabe F2 U o5ddd A, dxse
S AA7] wTell 2] BSL25E=7) 33°C, aflatoxin

A7} 16~31°CS) A. flavus7}t WIAGEHA HAESETHY, o]
of whelf 23ke] A= FE Ago] AAE7] wZe] -6°C
AN S 7V Penicillium spp.”t 2 HEHTL
B AoH®, wpebx] 27 Ago] ALkE7] wf o)
f-3}atke] BIE) aflatoxinol] Wik 9844S HiEoE o
2 Zlog ykdnh SARE AAF o] % 13°C ©]/e] A
AN BHA {5 Aole 2 S LAE Aspergillus
spp.7t AE3HAl =L o]of] o3 aflatoxing A 7Hs
dol Qlerg WEA]l Aiktel LAk #HE W =
& ¥E Baste] ggolrt st 54 A He A
< osteiol & Zo = AlgHTh

rr

(o] OF

a9
2 AFE =L 279 v E 2 aflatoxinl] i gk <F
RS Hrrste] 23te] bd#ele] 7 zAER 83t

2 gk B AFE flste] vbdAl 34571, 4] 61
7F Aol 10 7telA FHste] RS T,
AR ZANF (A FF, NFEE, E coliy B0
Ay E-(Escherichia coli O157:H7, Salmonella spp., Staphy-
lococcus aureus, Listeria monocytogenes, Bacillus cereus),
aflatoxing ARSI 7HEede], 7AA], whrle] Fig
A=E 7HZF 081, 0.86, 091 How T ol
54.9%, 1A 49.5%, WA 405%E FES FRENE
+ W St Se] dnkAlstre 7hEEdo] 3.93 £0.96
log CFU/g, AA] 2.12+0.93 log CFU/g, ¥F7A] 1.50+1.08
log CFU/g2 7delole] @A=L 7P =Qkth Edt S
aureus= 73 o] 40.0%, AAl 29.5%, HHAA] 23.5%2]
AN BN AEHAL, E colis AN 6.6%, HHAA 2.9%
o] A 5AA AEFEUY. B. cereuss 7AA] 39.3%, HH7AA]
20.6%°] A EelM AZFEAL HE 752 0.7~2.3 log CFU/
2ol At} Aflatoxin®] 9= ELISAYOZE #43S uf 7
@edol, AAl, WAl ZH2E 30%, 4.9%, 2.9%7F A=

HAT HEFEE 1.0~1.1 ppb 130t} ELISARIA <&
AN BEE YA S E UPLCE AEA3 A3} aflatoxin® 7
[e)

3R] ZUTH B AT A= u|Fo] B uf S 3
S Se AEETIE] N SEALE s
A &2l AR Eo] Fasittal AlsE
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