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An Investigation of the Hazards Associated with Cucumber and Hot Pepper
Cultivation Areas to Establish a Good Agricultural Practices (GAP) Model
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Abstract To analyze the hazards associated with cucumber and hot pepper cultivation areas, a total of 72 samples were
obtained and tested to detect the presence of biological (sanitary indicative, pathogenic bacteria and fungi) and chemical
hazards (heavy metals and pesticide residues). The levels of sanitary indicative bacteria (aerobic plate counts and
coliforms) and fungi were ND-7.2 and ND-4.8 log CFU/(g, mL, hand, or 100 cm?) in cucumber cultivation areas, and ND-
6.8 and 0.4-5.3 log CFU/(g, mL, hand, or 100 cm?) in hot pepper cultivation areas. More specifically, the soil of hot
pepper cultivation areas was contaminated with coliforms at a maximum level of 5.6 log CFU/g. Staphylococcus aureus
was detected only in glove samples at a level of 1.4 log CFU/100 cm? and Bacillus cereus was detected in the majority
of samples at a level of ND-4.8 log CFU/(g, mL, hand, or 100 cm?). Listeria monocytogenes, Escherichia coli O157:H7,
and Salmonella spp. were not detected. Heavy metal (Zn, Cu, Ni, Pb, and Hg) chemical hazards were detected at levels
lower than the regulation limit. Residual insecticides were not detected in cucumbers; however, hexaconazole was detected
at a level of 0.016 mg/kg (maximum residue limit: 0.3 mg/kg) in hot peppers.

Keywords: good agricultural practices (GAP), cucumber, hot pepper, hazard, cultivation area
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HA] ol njyEo] agg 2 Fx k. wabd bl
AR E AAFE A YEME ALAFE A= RE O
Aeld ¢89L osly sd ABE2 99 WAskE 5 A

Aol #A=she Zlo] FET Fa3sit.
o5 flall =® o] Fik=e] A, 3 &

o 7} dAlA AiEd, FEET T TEEEH
AR+ de v S5 2 BN E 5o BE slesE
#2]5l= GAP (good agricultural practice) Al =]t} $-2lugl=
20038 95718 Ao 20129 B4l WA S7e) 3%l d%
she 4%t F717F GAPE 15 W3ka(7), 2013ddlE % &
7+ 5%7HA Bl GAP AI=E BAs A7)E Ae

stal itk oA ¥ GAP s4H=9 "J%H]é’ﬁ‘i— A2 i Q)
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ol Alshks Al s~ ﬂf‘fﬂiﬂﬂﬁ Lol eI IFFHS A
Aate] Aul A SARE AR 330l AX AR AFH
£ A B A Ak%fd NEE EY, %%‘ T, 20],
AF, A, QR & A, AYE, 8], 2ANE 5 F 12
A o] 3(Table 1), ©°]& AEE e ﬂ*@ﬂmﬂ&(mﬂhﬂ

o+, WL, Escherichia coliy?t AP AWE(E. coli O157:H7,
Listeria monocytogenes, Bacillus cereus, Staphylococcus aureus),
a3 29012 PASGT Eg9 FUEFE 47 kg EE
1A A EAFE Ea93) dd A5 (Medi-land, Seoul, Korea)
of AT, 20], TH, A 247t 500G Dol A3
S5l 7 ZLOL\#_ F8e7) @ AuA= A3 Vs WA
Fi= 10 cmx10 cm 371 o] WAYE A3t 100 om0 WAS
Swab kit (3M China Ltd., Shanghai, China)2 22 233132

Table 1. The samples and their numbers collected from
cucumber and hot pepper farms

No. of
samples

Sampling

Farm X
times

Samples

Soil
Agricultural water

(o)}

3

Cucumber
Leaves
Cucumber 2 Hands
Gloves
Clothes

Collection container
Packing box

Soil
Agricultural water

Hot pepper
Leaves
Hot pepper 2 Hands
Gloves
Clothes

Collection container

(NSRS 2 B T = = T = = =2 W L S I O 2 I SN SN SN SN S e Y

Packing box

~
[\

Total

oA ¢ 98] Q4 2A} 109
™, ZAR} =8 glove juice (9) -2 ARE AF ST
FAXEME ¥ ZHO|2 28z &H

A FAME T GiAE g F S AFAS, TS
BREAE AT V@ﬂﬁ/‘ﬂﬁ@r 3ol F4& {5t

EY, 20], 25, A AEE 10g8 Hal 27 0.85% Pt Az
219 90 mLE FH 7tk stomacheroﬂ Al 743t AL, T9E
9} Swab kitE ©]&3te] AFHS FHAAAIE, glove juiceH ol
o3 AHE #FPA & AEE HuE AA-HHY glo] 3027
ZetA Xested A3t skt

#AstE Als= 108 SAISAEE & 27 1mLe Hste] o
QM #3} coliform =74 petrifim (3M, St. Paul, MN, USA)®l
Zbz} RSkl 37°CelA 24417 vk & FdE e As
SIAT E coli= A13E EC broth (Difco, Becton Dickinson and
Company, Sparks, MD, USA)l 58I (37°C, 24217} &t 7}
25 AT A AT eosin methylene blue agar (Difco)
of ettt o]lF H4e] F&54 FUS g gl sl
tryptic soy agar (Difco)llAl wl¥g th& ™Al ChromID™ Coli
agar (BioMrieuxSA, Marcy Etoile, France)oll Hlj%Fsle] HI2 3
2 S gRIgt LARTE IRIsiTt FdolY w4 o
Tl B i B4 sYsA AlEE 9 E4E & 0.l
2 1 mL2S rose bengal agar (Difco)l] =2sled 28°CoA] 724]
s v g9 JgE Ageiih

Had DdEe 298k &£

T8 AFE Ade® 48 J= E coli O157:H7, L. mono-
cytogenes, Salmonella spp., S. aureus R B. cereuse UIJO=E
B9 vAE SAxE =3I 1% % E. coli O157:H7,
L. monocytogenes 2 Salmonella spp= S 2 E2ul, Q1A
3 HAFLS AX AXNEYS, S aureus 9} B. cereus= R HEA
I ZAAENS HAAIETE olul E coli O157:H7, L. monocyto-
genes R Salmonella spp. v‘jr@.% AEE H97E 01 % JETE
ol gate] AR BAMFH o] 4G NS T AA
gsiglon, B A¥2 AEFFH 0] w2t FHsart

E. coli O157:H72 mEC broth (Difco)dll SHAIA 715 YA
3k A]E9HS- macConkey sorbitol agar (Difco)oll HE3ste] 37°Co
A124X17F g T2 sorbitolS F3SHA eiw T4 HEgS o
S 2 PCR (GeneAmp 2400, Applied Biosystems, Foster City,
CA, USA)S AAstY HFE9 3T L monocytogenes=
fraser brothl]l S+t the g 24 Ueplie Al gsiA
oxford agar (Oxoid, Basingstoke, Hampshire, UK)°ll 7% 3}
37°CONA 24417F vigste] oA gto g EeMel ks i
©F PCRS AHAISIY FFERA 3T Salmonella spp= Rap-
paport-Vassiliadis brothl] g ths #iA]7} &R Azl 3
3|4 xylose lysine desoxycholate agar (Difco)oll F&3te] 37°Col
A 247 s oH, AE o e O eE PCRS
At HEFERL skt

S. aureus®} B. cereus= 717} baird-parker agar (Difco)2} man-
nitol-egg yolk polymyxin agar (Difco)oﬂ Zste] 37°COllA] 484]
7F 0 WSS F S aweuse FEE WE MR FEo] 9
= 734 HEE, B coeuse EET AL e BT AYS
Arate] S sttt AN Aee 72t BaelA 5
7H-4 APl S AE3F tryptic soy agar (Difco)ell vl
3t & PCRZ FHF 15t

olul E coli O157:H7, L. monocytogenes 2 Salmonella spp.
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9] PCR WH32 predenaturation 5%-(94°C), denaturation 303
(94°C), primer annealing 30%(60°C) % extension 30%(72°C)<]
Z7ASZ 30 cycle2 33}, final extensionS 72°CollA 5E7F
AABATE. B cereus$t S aureus®] 735 predenaturation 53
(94°C), denaturation 1% == 303(94°C), primer annealing 23
= 30%(55°C) ¥ extension 1.5% & 30%(72°0)Y] 2712
30 cycles 473313, final extensions 72°CO|A] 737+ AA)S}A
t}. PCR W2 53 AAE SFEL 1.2% agarose gel “JollA]
A719% 3t g1k

(D), 2olsh 35 Al gt FAEFo B FEE ©
Qg Fesact =9 £HE oolst uFe] e FE
A BAZE @ 7PsAel e el sl #AS 4489
on BE BAe GEEaEel o)zt AAlst

97, FE5 BAL BFRARAY AATE 29E 3 BFe
GV, BB B ASR SAuA SOl B9
49 FUGL5 FA/NZANN AN D FEECA, HPb),
T2 (Cu), FECE), o1Zn), YANI), F(Hg) 2 ¥IEAs) 5

8% TEES SR xRt EY AlEe #Ass o
S 105°CoNA AZ@ATNEA vesseloll 0.2 g& AFslar, o170
HCI 6 mL¥} HNO, 32mLE 7}t = microwave digesterol| 4]
ramping (180°C, 5%), holding (180°C, 5%), cooling 3 714
ANEE Bkt Hallst AlEE 25mLE 4 2 AlY
fdog tkE F ICP-OES (OPTIMA 7300DV, Perkin-Elmer,
Waltham, MA, USA)Z S43I81t &= 583 dxE244 §l
o] Alg RS &gslgon, il S-S Cd 228.802
nm, Cu 327.393nm, As 188979 nm, Hg 253.652nm, Pb 220.353
nm, Cr* 267.716nm, Zn 206200 nm 2 Ni 231.604 nm& 3}
3313

75 9FS acetamiprid, azoxystrobin, bifenthrin 5 & 1022
SRl tigh 242 AAskltt. QUEChERSH(12)°] w2} <
ol9} I3 AlFE 100l CH,CN 10mLz EFEEE Hrisl] &
g & MgSO, 4g3 NaCl 1g2 AHzsle 3027 &3tz
3,000 rpmellA 1047 9422 sigich 45 1mLe Fs) PSA
50 mg3} MgSO, 150 mge] A2 AAFoZ A A F o]
WatersA k2] HPLC €2695 system= AR&-3lo] moke] AFsT
ittt oju] A3t Z72 Phenomenex Gemini (25 cm,
particle size 5um, C18, Torrance, CA, USA), detector= UVD,
olF4 &= CH,CN: 3° DW3S Algaldoen, f4e 1.0mL/
min, 259 93] FUFS 10 pLE st} BAS A A

T

A2 o @

Tuigtdel £k s¢iEe| NjdE 2UT
A7l ES w9870 nAE odE
i, A 2 SR FRE & 339 Z
< AT 0] Al Ed wH-Er s Ikl o)
o] 1.7-72 log CFU/g or mL, =%°] 3.8-48 log CFU/g
or mL ¥ B. cereus 1.7-4.5 log CFU/g or mL H$IZ A=A
3, 3F A B wHEolA ] nAE Exs Ak
Aol 1.9-68 log CFU/g or mL, &%°]7} 04-50 log

sele sla) Al
A

HAgE B

CFU/g or mLZ RIS, B. cereuste BN 2348 log
CFU/g B2 FAHAT} o)Ll E coligt THE YA mAE
< B4E Hdch

ESS nAlE BEXEE Qo] Aixe} 13 Apix] BF Al
71 W& & ol YERR ¢Stk Nam 5(13)2] A7-ollA
= IF AuRY Bl dubMla o] 5.7-6.2 log
CFU/g, B. cereus ND-2.5 log CFU/g 522 ZHEE A3, Kim
S(14% QoA EgolA rlAEo] 7.8-79 log CFU/gO R
AZHR o™ vt vAE F Bacillus 0] 7P %ol #&H]
Aot Haslar ok 3 ek e g Eckdls o uAiEe]
AARFE ol EASL A7] wFe] & AgeA ElE o
T2 ZHEY A EAE o1E 7FeEL Wl B )
gol Aoz Agten), st Echfjo] vAE Byl I
Ede] 948, pH 5o wEt detd F 3, o5 YR
T BXOE AMGHE Huu HE o= Qlsle g2 vt
5730 Arh14,15). 23 Bl SAlshs vEe A= o
WYk ofUgt YRR BofohA JPRE o5 H FE Uths B
37b dTk(16). Wb A-g e BEY 428 il s
&S A7) QEiME 9] FEE BHoE AMgHE
Huluy H]E 58 29k AR wEt AR ARSSIEE 8t
= o] $Al=|ofof s, 53] FA A gl AMgo R {3
nAEo] Egog §AYR G2 FoZ 7]gofol g Aot}

FHET] A F AR B AEE ARSI oy
20] ARl = FEDANMTE URkAlFe] I 2.7 log CFU/
mLE AEH 453 Ao=m IRIE vk, I1F ApjRodA =
Al 2 A A A UukdlF Qol% tiFETe] HAL 45
Log CFUmML7H] A& o] I3 AR X = &2 &7t 2
238 Aoz A AW o R WAFH E coli, T

=N
HeREE(17) ¥ A7els tgwst the Mgl
HAE QAR dge] ¥ FEOR AEE W W B
B9l 3ARIE B 09t FUTE YA =g 8
& 5ol §5 i et Gasit Yo,

CHet ZZ(R0], IF)°| O4E 2¥x

2l Qol9l 3o e AuieAlel EdA 22
1514 ZF 23] AX A8E AFstA vAES B89, 7t
Aol A HFe] o] wateHe] wlle] He 77t o
of HEiME mAE BAE 7 AAsth 2 Ax Qo) ¢
e dwtdlFs} thgdadao] 42-649 1.7-2.9 log CFU/gE, &%
o7} 1.1-5.5 log CFU/gR R AZHIUN, Qo|HThe oA =7
HEHAG. B AES B cereustt HollA 2.5 log CFU/g
o] HEHtK(Table 2). Jung 5(18)2] F% F71% A&F A4
E 223l Aelr] 2o]e] A9 dukldo] HF 74 log CFU/
gO 2 AZHAIL(18), Bae 5(19)2 75 2 AT MAF
o MAE EF ATore dubMgre] 3.9-58 log CFU/g W
2 AEEYeH, Choi 5(20)2] AX A&Fe a7 Alae =
A oA ol URkMlto] Ho 3.3-6.5 log CFU/g, i+
0] 1.6-54 log CFU/g= RISt o|& ZAFe} vlwd of &
ATl FAE A DA 2ol R QPEE
BAGA et FAREAY W e, 98 E A xe]
= E ol wdE

$HH, 359 YoM ANkl ool 2.9-4.59 0.7-
43 log CFU/g, F3°l7} 1.6-53 log CFU/gC. 2 AEHUL, I

Fo} glo] A2 $EE vSsAh J94 AR 2ol v}

S
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Table 2. Microbial population for the samples collected from cucumber farms

(Unit: log CFU/g or mL, hand, cm?)

Microorganisms
Samples Times -
APCs Coliforms Fungi S. aureus B. cereus
1st 7.2+0.2 2.3+0.2 3.8+0.7 ND" 1.742.4
Soil 2nd 7.1£0.1 1.742.4 4.5+0.1 ND 4.5+0.1
3th 7.0+0.3 3.7+0.7 4.8+0.0 ND 2.4+0.2
Environment
. 1st ND ND ND ND ND
Agrx;’tl;“al 2nd ND ND 02403 ND ND
3th 2.7+0.1 ND 0.2+0.3 ND 1.7+£0.0
1st NS? NS NS NS NS
Cucumber 2nd 4.240.6 1.7+0.5 1.1£1.5 ND ND
c 3th 4.7+0.2 2.9+0.5 2.0+0.9 ND ND
To
P Ist NS NS NS NS NS
Leaves 2nd 4.8+0.1 2.8£0.9 4.3+0.8 ND ND
3th 6.4+0.0 2.1+0.8 5.5+0.1 ND 2.5+0.1
Ist NS NS NS NS NS
Hands 2nd 4.6+0.3 ND 3.6+0.1 ND 2.3+0.1
3th 4.7+0.3 2.3+0.0 3.44+0.1 ND ND
, Ist NS NS NS NS NS
‘l”f"ﬂl‘:;z Gloves 2nd 3.7£0.9 ND 12402 1.4£2.0 ND
Ve 3th 46105 1.942.6 33405 ND 2.0+1.4
Ist NS NS NS NS NS
Clothes 2nd 3.4+0.1 ND 2.9+0.2 ND 2.2+0.3
3th 2.240.1 ND 2.5+0.3 ND ND
Collection Ist-2nd NS NS NS NS NS
ETC container 3th 3.9+£1.2 1.742.4 4.1+0.2 ND ND
Packing b Ist-2nd NS NS NS NS NS
acking box 3th 2.6£0.5 ND 1.941.2 ND 2.0+0.5

UND: Not detected
INS: Not sampled

R B. cereustt HolA 1.0 log CFU/g ©] AE=St. Nam
S(13)9 AFollME aFeb aEdeA AnkAlEt ool
24zt 1.9-48 3 3.0-42 log CFU/pepper or leaf, #3°]& 1.0-
2.7 log CFU/pepper or leaf T2 AEH o & Ade}
ARBIATE BES Bae 5(19)9] AFelMe 5 U Z50lA

HhAlsFo] 4.5-53 log CFU/g HZE HAEFUL, Jo T2DHY

WFAAG A AaFe AR QAT AN IFE= Y
Alfto] 2.8-74 log CFU/g, t7d+F<-©] ND-4.7 log CFU/g, S.
aureus’t ND-4.0 log CFU/g HHZ AZE=HAG. ol vwd o
AakegdA M e mAE QAEE HwE B Row A

o

(1% 1S Ho

e, AR WA 09wt £ 0 e Re Sl
2 shtieie fEol An) A WAl AL Aol WA
[}

S wge o9 FEol ol A% A APsAe] Uee o
A% % A,

weh Qolsh 3F R ARE AR w4
Bol vhd QAN BRE I3 o] WasHw, ols) )
8 Wl 4 B AX3) sk Zo] Yoy sow

Hoix} &, R, FYo| 0/4E o

AR AN FEo] et v odx B4 ER 2
23} o2 ApAsh Sshalel 7t 1814 % 28l 2

2 AA Y S AAAE R AIRE AFH s AAEE
Atk Qo] AuA] ZFPRfe] &3 2 AtolA = dukdl o)
Aeat©] 1.94.7 log CFU/and or 100 cm?, +3°]7} 1.2-3.6 log
CFU/hand or 100cm% B. cereus’7} 2.0-23 log CFU/hand or
100 cm® HYZ AL, F7NAT S aureus’t 1.4 log CFU/
100 cm®7} AEHATE E3F 35 AuA] Zdzke] & & Azt
oM dubdlzt gl 04-4.9 log CFU/Mand or 100 cm?,
F%ol7} 2.5-5.1 log CFU/Mand or 100 cm? B. cereus’t 0.5-2.8
log CFU/hand or 100 cm® HEIZ HEEHIATE AAH o= 2=}
9 &3 ARTE SdA 22 FAE LAEE YERAL,
Azpet FEo R AEE AL oMAW APAEFH AT e
2o WA Y 7hsido] ERlEY NI HE7F sk Ao
2 AztEch

53] A9At= AE AF A vAES XS faEikiAE
H ol test SHYUCRRE AEOR &= v 9
= = ARl & RS AXEAL 7] wlEe] 2

]_

o

T2 Fuchke dRolA ] AdA AL BT = e T8
th22). Qolok a3 A Aol APAkes AEAx dF 2
Aok g o Ao atE ko] Ho U= &
A AR strg AFAEdgdM aTehe fdE ¢
2 A7 ofElwel Atk At ol ARgste ARt
of fall mld=el 29 Hol Jom Qojo} o] AW gl

ol By K

FN
Hl oot [0 2 12
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Table 3. Microbial population for the samples collected from hot pepper farms

AN EASEA A 46 A A 15 (014)

(Unit: log CFU/g or mL, hand, cm?)

Microorganisms
Samples Times
APCs Coliforms Fungi S. aureus B. cereus
1st 6.5+0.5 5.6+0.1 2.3+0.0 NDV ND
Soil 2nd 6.6+0.5 5.4+0.1 5.0+£0.8 ND 2.3+3.3
3th 6.8+0.1 3.9+0.3 4.0+£0.4 ND 4.8+0.4
Environment
. 1st 4.9+0.1 4.4+0.1 0.5+0.2 ND ND
Agrv‘sz;‘t‘gra‘ 2nd 4.9+0.0 4.5+0.0 0.5£0.6 ND ND
3th 3.1+0.5 1.9+0.3 0.4+0.6 ND ND
Ist NS§? NS NS NS NS
Hot pepper 2nd 3.3+0.8 4.3+0.1 3.840.1 ND ND
3th 3.1£2.0 0.7£1.0 1.6£2.3 ND ND
Crop
Ist NS NS NS NS NS
Leaves 2nd 2.9+1.7 2.243.1 5.0+0.1 ND 1.0£1.5
3th 4.5+£0.6 2.9+0.7 5.3+0.4 ND ND
Ist NS NS NS NS NS
Hands 2nd 4.9+1.8 2.2+1.1 3.8+0.2 ND 2.3+0.3
3th 4.3+0.1 2.0+0.2 5.1+£0.1 ND 2.8+0.2
i Ist NS NS NS NS NS
\Yl(;nge Gloves 2nd 2.5%0.1 0.4+.06 2.5+0.4 ND 0.8+0.4
3th 3.4+0.5 2.5+0.2 4.5+0.2 ND 1.5+0.3
Ist NS NS NS NS NS
Clothes 2nd 3.0£0.4 1.6£2.2 3.5+0.4 ND ND
3th 3.1+0.1 2.6+0.0 4.3+0.2 ND 0.5+0.7
Collection 1st-2nd NS NS NS NS NS
container 3th 2.8+£0.0 ND 4.1£0.5 ND 1.0£0.0
ETC . Ist-2nd NS NS NS NS NS
Packing box 3th 2.842.6 ND 1.740.1 ND ND

UND: Not detected
INS: Not sampled

STt S o flemm %
F A AEE FASL, AR
S

= L
log CFU/100 cm® 0.2 2 H 5] o]
3

KX
=
S A AgEE FEg1h Tl

ol 247+ 2.8, 1.7-4.1 log CFU/100 ¢
Aoz ek UitdF thgFEe vl
2 AZFRoU 87 s FEel7t Bol

koM = B cereus’t E©] HAT

Fgols oRE 4B Ao, FPold]
U AE 4 9oht wFI} 58 A FH 2
of 8871 BAXA HA 1o FHol7} okl

of

o] k. o] 712 T WA
S5t ool TEE watege] WAIS] YW
F9 A= 9 M

dakae] 75 dubAl
7-39, 1941 2 20

e A Felsgl, a5
Al =3

m’ FEOR Q9GHe] e
A g FEL
HEHAL, X

A=t A7

o AEFH E}iH

| 2 7t

2 RSl HH ol %
Eek oh

oirt. mebA eh8-71e] -

EQu 859 35 &¢l

GAPIZS wrodd B EdSdrdy A3 ¥HE3
EYde7E “1” NG9 Fa% 715 29k golok 3t
9, T9ET A AN Y F Ao FARA S
et 2] T A HFstelok k1), 2olet
FF7L APEA Qe BEYF w9857t olF Vel AEeA
RIs7] fJal FEs wAS A A3 EYIXE Zn>Cu
>Ni>Pb>Hg 22 Fa%0l AEHL, 1 Tre Zno] IF
Al Bkl Hth 12849 mgkg (715X]: 300 mgkg)lE HE
= th(Table 5). Q&= 27 AfA A AREESL G-FollA
Zn°] 0.02 mgkgo]l AZEAL} ol Uk oz FAX NN A
E5E TEE 29 B FEO2(23,24), 20]9F 15 AR <]
E¢F U8 e SE5 Ol e 5 fAS o
o, 7|Fd= A3et Aoz RIS
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Table 4. Concentration of heavy metals in soil and agricultural water collected from cucumber and hot pepper farms (Unit: mg/kg or L)
Cucumber farms Hot pepper farms MRL"
Element
Soil Agricultural water Soil Agricultural water Soil Agricultural water
Cd ND? ND ND ND 4 0.005
Cu 28.14 ND 30.87 ND 150 =
As ND ND ND ND 25 0.05
Hg 0.017 ND 0.015 ND 4 0
Pb 17.23 ND 9.76 ND 200 0.05
Cr* ND ND ND ND 5 0.05
Zn 102.12 ND 128.49 0.02 300 -
Ni 28.12 ND 13.53 ND 100 -

YMRL: Maximum Residue Limit
“ND: Not detected
-: None of acceptable standards

to
o
I
kl
b
Io
[}
Ju
olr
o]
don
e

0
=l tHdata not shown). &=L e Lolet AFo] IHF
FUEH Ard3E A49RE™E Kim 50252 4
Sfo] HEHI oY 73 E7|E olslE ERlE Zo= Hi
3L, Han 5(26)°] ATelrs LolHA A&
oFo] 25 871E olstE HAEHUTE T Nam 5(27)° A+

Azl IR DFE BE AR AFHEIF olstel o}
o] AEHYOL, QY Qo] ABANNE ARAEINFS ZA
BYE UYLk ANHOE Qolsh mFe|MY WFEF B
9 AR Bl ¥HE WA AFHURE ARHEINF
olshz HlElo] YRR T Row BRHL ARIANEIFE
zele A9 ;

Y EZA57] we] oolel LR A A
SORMIANE R EE 25T F UE

Qo]9} o] bHAd FEFE HA= fslas 49 7%
g2 Fgat7] 8] eolet IF A A F 728 AE
£ A Fsl PAESH (A TN, HEAAUAE, F30]) ¢
o) 318 (TS, HRE) FEeLE ARSI PA
B34 QEleh T A TAIFT FEol= Lo] AuiR| A
ND-7.29} ND-4.8 log CFU/g (g, mL, hand, or 100 cm? HE
AEEJL, 13 AR E ND-6.89F 04-5.3 log CFU/g (g,
mL, hand, or 100 cm’) W92 HEHA. 53] hdwttS A5
AefAe] EgollA ) 5.6 log CFU/gZHA HAE=ATE BA4
HAES S aureus= 20 o] FzrolAMRE 14 log CFU/
100 cm’S.2 AEE SR 3L, B cereus= HHE-E2] A|FoA ND-4.8
log CFU/g (g, mL, hand, or 100cm? B2 HAEHHUTH L
monocytogenes, E. coli O157:H7 & Salmonella spp.= HEEA
skt sl Qs a4 EshE FE4S Zn, Cu, Ni, Pb ¥
Hgel Sl 81871EA] olst2 AZEHAL, JFFaeFe] 45 2
oldrE BE i EHE FIeY AFlA hexaconazole
o] 0.016 mgkg (7153]: 0.3 mghkg) o2 HEFAUT)
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