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Prevalence of honeybee (Apis mellifera) diseases in Gwangju
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This study was carried out to investigate the prevalence of honeybee (Apis mellifera) diseases in
Gwangju area. From November 2016 to August 2017, 89 samples were collected from 33 apiculture
farms and reverse transcriptase-polymerase chain reaction (RT-PCR), polymerase chain reaction (PCR),
and real time PCR were conducted. 14 infectious pathogens, including seven viruses, two bacteria, three
fungi, and two parasites, were investigated from random apiculture farms in Gwangju. The percentage
of infectious pathogens were as follows: Stonebrood (76.4%), Deformed wing virus (51.7%), Nosema
(27.0%) in PCR and RT-PCR. This result indicated that Stonebrood was most prevalent disease in
Gwangju area. And we could get similar results from real time PCR. 84.8% of farms have more than
two of infectious pathogens. Stonebrood and Deformed wing virus were major diseases in almost all
seasons and Black queen cell virus disease was especially prevalent in May.
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= 20161 9ol A WgelH e AR &
UL obA7H ARG g Rora
3} go Mo T M Fush ehgtoLt B
wo) ARG 4ok Bie] AAE WEL A)AlA
B AN Tt FHelH Bels

oA F2 A H Hlolg g Aol o
A== ASE FoEoHaEete |2 2(SBV, Sacbrood
virus), S g5t HHulo] 2| 2(CSBY, Chinese
sacbrood virus), $t=% JEFolaBuo]2 A(KSBY,
Korean sacbrood virus), g7]&FHulo]H2(DWV,
Deformed wing virus), T4 & ulH]Z1}o] 2] 2 (ABPV,
Acute bee paralysis virus), YHJEHuolH|Zdlo]g A
(CBPV, Chronic bee paralysis virus), ©]<tH S AH=u}
o] 2 2(BQCV, Black queen cell virus), #|A]u]o]=u}
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o] 2~(KBV, Kashmir bee virus), ¢]AztdHAEdu}
H]|Zu}o] 2] A(IAPV, Israeli acute bee paralysis virus)7}
Qo MatA Ao 7= u)=g FEXW(AFB, American
foulbrood)¥} §-H3 XA H(EFB, European foulbrood)
o] Qc}k 3L AdA Ao g A31H(SB, Stonebrood),
W EH(CB, Chalkbrood), =Au}s(Nosema)o] X 1lE]
o] 9ltKAllent}t Ball, 1996). 7| %A AWomL =
¥ 7] AYs-2|(Phoridae) 2! 7]5E-2-ol|(Acariosis)7 | =23}

opparele] S44 Askrlel wet olEshs A9
7t ok, A7lel ole] 4G o et HrER Y
Aol ) $elo] elET WA Bl o
$i5be datom BuAYel oa A7t Rl
of, T FETtel TUAY YA HAAYE =
Asto] BE AWe mAon YA a7z
Amz shgatush sk

= 3 AE

NS

20164 1195E 2017d 8¥7HA] B3
71 3355 AR AFEE Holx 13] o4 A
H2E YHstgch & 843] wWHEale] 89719 Ty A
% 2009uE] 9 4] ARE AYFHsEH o YAV
2 A2 A Table 134 2ok #32et A= 50 ml
cornical tubed]] =% T 4°C Are= 2dlslgich.

CERRS

AL A= oF 02 g© 2 it PBSE ARE-5]
@A $AE WETL T A4EY 150 pLoA Viral
Gene—spinTM viral DNA/RNA Extraction kit (iNtRON,
Korea)S o|-83to] AzAke] A|Alo] wfe} RNA
DNAE #2353l #2]3t RNA 9 DNA+= AEA
71A] —20°Co)A] YR BB

Table 1. Number of samples in each season

No. Date Farms Samples
Ist Nov. 2016 17 20
2nd Feb. 2017 26 26
3rd May 2017 20 22
4th Aug. 2017 21 21

Total 84 89
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= AW AAA 145 Ao diste] 2122] ¥
A Bo ] primer 167§('dZ-8-oF- 3= of T2t primer 3
T B YA 13F Aol ]t primer 2 157)E

the3} o] Aztst ek Table 2).

PCR, RT-PCR ZA}

4‘

BUAY WA S0 Zefolnis o847 $7%

2 Maxime Premix PCR¥ Maxime Premix
RT-PCR 2X Taq PCR Smart mix 1 (Solgent, Korea)=
2X Taq PCR Smart mix 25 uL, 2Z2}o|H(10 pmol/uL)
Zr 2 uLA, Template DNA 3-& RNAE 5 uLs &3+
313 DW= 16 pL H7Fske] o] 50 uL7} =2
sttt AR} Z=Z2 Veriti 96-well Thermal Cycler
(Applied biosystem, USA)E A3} T}

dlolgl A A= o] i3t RT-PCR X 71< cDNA 3HA4
50°C, 30 min, predenaturation 95°C, 15 min®.= 1 cy-
cle A3y =

o|N

3z
=

% denaturation 94°C, 30 s, annealing 52~
57°C, 30 s, extention 72°C, 60 s, 40 cycle, final ex-
tention 72°C, 10 min, 1 cycle 2 S 2 A5} 0w,
THE 7714 AXoll gk PCR 2712
94°C, 5 min, 1 cycle, denaturation 94°C, 30 s, anneal-
ing 45~55°C, 30 s, extention 72°C, 60 s, 40 cycle, fi-
nal extention 72°C, 10 min, 1 cycle®] ZAS 2 A3

predenaturation

FEH AHES gelstr] flske] PCR F359 8 uL
= SYBR™ Green nucleic acid gel stain 10,000x (sigma
aldrich, USA)E A 7|3t 1.5% agarose gelofl A4 100V,
3027 7|95 3t % Image Quant LAS 4000
(Fugifilm, Japan)& AR§-3to] o] §HX SF A&E
< FIskth 5E% DNA AHE9] Z7] H| 1= 100
bp DNA ladder (iNtRON, Korea)E A5}t

Real time PCR ZA}

R A RS EH/;J'_‘ZE real time PCR HAME %
yakleh AMESE Kites s SAM 2 5ol A a7
H 4% 2847 42 Kit 45701 B2 oS
2t A WA I EE= ABPV/KBV/IAPV/CBPV Real-
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Table 2. Primer sets for PCR and RT-PCR
Target disease Primer Sequence (5°-3") Size (bp)  Annealing Temp (°C) Reference
Virus SBV F ACCAACCGATTCCTCAGTAG 487 55 Yoo et al., 2007
R CCTTGGAACTCTGCTGTGTA
CSBV F GGATCAAAGGAAATTACCAG 426 55 Liu et al., 2010
R CCACTAGGTGATCCACACT
KSBV F GAC CAA GAA GGG AAT CAG 123 54 Grabensteiner et al., 2001
R CATCTTCTTTAGCACCAGTATCCA
DWV F TCATCTTCAACTCGGCTTTCTACG 479 55 Lee et al., 2005
R CGAATCATTTCACGGGACG
ABPV F TTATGTGTCCAGAGACTGTATCCA 901 55 Benjeddou et al., 2001
R GCTCCTATTGCTCGGTTTTTCGGT
CBPV F AGTTGTCATGGTTACAGGATACGAG 455 55 Ribiere et al., 2002
R TCTAATCTAGCACGAAAGCCGAG
BQCV F TGGTCAGCTCCCACTACCTTAAAC 700 55 Benjeddou et al., 2001
R GCAACAAGAAGAAACGTAAACCAC
KBV F GATGAACGTCGACCATTGA 415 50 Stoltz et al., 1995
R TGTGGGTGGCTATGAGTCA
IAPV F GATTTGAGAGATGTATTTCCTTCTGCGG 725 52 Thu et al,. 2016
R ACACTTGCGTTGGTCCTGAATGTTAATGG
Bacteria ~ AFB F GTG TTTCCTTCGGGAGACG 233 55 Lee et al., 2004
R CTCTAGGTCGGCTACGCATC
EFB F AAGAGTAACTGTTTTCCTCG 564 45 Haetal., 2005
R AAACCTTATCTCTAAGGCGT
Fungi SB F ATCGGGCGGTGTTTCTATG 312 55 Lee et al., 2004
R ACCGGGCTATTTAAGGGCCG
CB F GGCTGTAGGGGGGAACCAGGA 994 55 Lee et al., 2005
R CGGGTGGTCGTTTCCAGCCTC
Nosema F CTGCCTGACGTAGACGCTAT 592 50 Yoo et al., 2007
R CTTCGATCCTCTACTTACG
Parasite  Phoridae F GTACACCTATACATTGGGTTCGTACATTAC 486 57 Core et al. 2012
R GAGRGCCATAAAAGTAGCTACACC
Acariosis ~F CAGTAGGGCTAGATATCGATACCCGAGCTT 247 55 Kojima et al., 2011

R TGAGCTACAACATAATATCTGTCATGAAGA

*SBV: Sacbrood virus, CSBV: Chinese sacbrood virus, KSBV: Korean sacbrood virus, DWV: Deformed wing virus, ABPV: Acute bee paralysis
virus, CBPV: Chronic bee paralysis virus, BQCV: Black queen cell virus, KBV: Kashmir bee virus, IAPV: Israeli acute bee paralysis virus, AFB:
American foulbrood, EFB: European foulbrood, SB: Stonebrood, CB: Chalkbrood.

time (LiliF, Korea)o|, &= H#|= SBV/KSBV/DWV/
BQCV Real-time RT-PCR Detection Kit (LiliF, Korea)
o]t} Al HA+= POBGENTM Bee Pathogen Detection
Kit (BD-A) TagMan (Basic science, Korea), 4] H#|=
POBGENTM Bee Pathogen Detection Kit (BD-B) TagMan
(Basic science, Korea)©]T}.

A WA ZER F/gEdvie|SHlo|H A, whdEd
opa]ZHpolE &, Al mjojrfol] s, o] AgtllgA]
o FaPo| A5 HAFSIGIE & WA ZER=
AGE FEeortaiyutel g, =y W¢Egokt
sjrgutol |2, GrlE ol L, of PH S A )
olgAE HARIIIL, Al HA HE= §HF FA44,
LA, ME, Jae HAkskioh vl A

» oo

ezt nay Ay, BEs vk 9 7| EgolE
AxstelTh AApg 9 AT Az 24
o st
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PCR ¥ RT-PCR

8971¢] A|EE PCR ¥ RT-PCRZE #HANSH A3t A
B AAANTE 6871(76.4%) BHRIE o, EAE
4671(51.7%), w=AbY 2471(27.0%), AA W01
g oolaetl 4 EdnbH|S ZH 1671(18.0%), o

I
k
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SAY 157(16.9%), nl=% FAR 147(15.7%),
7I=gol 7A(7.9%), M= 671(6.7%), AUYE T

Foi 47(4.5%), $=% dEeortuy 24
71w 9 FEHPERAY 4 1(1.1%)
I FAEHEE, EEnS 9 = ¢
%_O]—l:r'-\ 5 9ol AZE x| QFcH(Table 3).
ZAbE 33 07}~ oz By A AUAY &F
4 &

~
N
R
=
i

>~

e A=E dvEd Aol de HEHA ¢
7= 13(3.0%) %01, 1327 HAE%7F 45(12.1%),
225 AHAE%7 3309.1%), 3EH AE%I 55

(15.2%), 457 A&7t 43(12.1%), 557 A&7t
55(15.2%), 657 A&7t 55(152%), 157 A=
57F 65(182%) & T2 w7l A ARSshe EH
S 2257 oA}o] o] EilA o7 AHZE=x|QIthFig. 1).

AME Fo]= 20161 1190] AHet 2088 7|+
o7 7]7Gof 20.0%, AT 15.0%, A3 60.0%,
AR 75.0%, AESAY 10.0%, A 0]l
30.0%, o] A~etdlw/dE Ikl S 40.0%, %‘E’“Vﬁﬂrﬂ
5.0%0°] HEE AL A Aol gk e lA A
EA] gt

20171 2] AT 26705 7|EL2, v=FAY
11.5%, 7153l 3.8%, =Auby 23.1%, 4319 73.1%,
T BT 3.8%, YETE 423%, 7
Aulefry 11.5%, olAetdgAdEdutt]S 154%=
A QLA YA el High Al AEEA
Epieey

2017 5ol ARk 2245 AARE A3 =R
A 13.6%, FH FAY 4.5%, 7123l 4.5%, A
ub 36.4%, WEH 18.2%, 4]31H 100.0%, A ¥E &

SO 182%, T=F dEEortuE 4.5%,

SAETE 13.6%, AFIISAY 59.1%, AAm|oH
22.7%, o|etdlE g E IS 13.6%0]™ YA A
ol tigk A= HEHA sk

2017 8ol AT 217 ARG A3} v
AW 33.3%, 7|80l 4.8%, =AU 33.3%, A1
71.4%, SANETH 81.0%, AAu]ol 9.5%, o]Ag}
AFA B HulE]Zo] 4.8%2 ZAE QO ] 2
ol thet AlAl= HEHA §ESkth(Table 3).

Real time PCR ZA}Z 1}

8942l AJEE real time PCR Yo =2 AAlst 2
AT 37AG1.6%), SAETLE 2671(29.2%), =
Aoy 2371(25.8%), HAEZA 1871(20.2%), W
W 8AQ.0%), TISEAY 9 Aok g ol
Zt 571(5.6%), olA~etdg/dE ]S 371(3.4%), Th
AEHUHS 14(L1%)o] Ly Al A2 HE5 A
OFQFt(Table 4).

AAL BHoz
AEEA &2 57

A%E 57He

1l

53(15.2%) % 0.0,

11 0]
=

_. i)
oY
-

=
ST

None
1(3.0%)

Septuple
6(18.2%)

Sextuple
5(15.2%)

Fig. 1. Number of complexity of honeybee infections (%).

Table 3, Infectious pathogens molecularly detected (PCR and RT-PCR) from honeybee colonies reared in Gwangju area

No. of positive (%)

Season No. of Phor A

tested SRy (SBV KSBV DWV ABPV CBPV BQCV KBV IAPV Nosema AFB EFB SB (B . d;’e 1;;2

Nov.20l6 20 0 ©0 o0 15 0 0 2 6 8 3 10 12 2 1 4
(75.0) (100) (30.0) (400) (150) (5.0) (60.0) (10.0) (5.0) (20.0)

Feb.2017 26 0 1 o 11 o0 o 0o 3 4 6 30 19 0 0 1
(3.8 “23) (15) (154) @3.1) (11.5) (73.1) (3.8

May2017 22 4 1 0 3 0 0 13 5 3 8 301 2 4 0 1
(182) (4.5) (13.6) (59.1) (227) (13.6) (364) (13.6) (4.5) (100.0) (182) 45)

Aug2017 21 0 O O 17 0 0 0 2 1 7 7 0 15 0 0 1
(81.0) ©5) (48 (333) (333) (71.4) “38)

Total 8 4 2 0 46 0 0 15 16 16 24 14 1 6 6 1 7

“5) (22 (51.7) (169) (18.0) (180) (27.0) (15.7) (1.1) (764) (6.7) (1.1) (7.9)

Korean J Vet Serv, 2018, Vol. 41, No. 2
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Table 4, Infectious pathogens molecularly detected (Real time PCR) from honeybee colonies reared in Gwangju area

No. of positive (%)

Season No. of Phor-  Acar-
tested gy (CSBV KSBV DWV ABPV CBPV BQCV KBV IAPV Nosema AFB EFB  SB (B ; dZ:: 1::5
Nov.20l6 20 0 - 0 9 0 0 10 0 2 0 0 4 4 0 0
45.0) (5.0) (10.0) (20.0) (20.0)
Feb.2017 26 1 -0 4 0 0 0 0 0 6 1 0 5 0 0 0
(3.9) (154) @3.1) (39 (192)
May2017 22 4 - 0 4 0 1 15 0 1 9 10 13 4 0 0
(182) (182) 45) (682) 45) (409) (45) (59.1) (182)
Aug2017 21 0 - 0O 9 0 0O 2 0 2 6 30 15 0 0 0
“2.9) ©.5) ©5) (286) (143) (71.4)
Total 89 5 -0 26 0 1 18 0 3 23 s 0 3 8 0 0
(5.6) (292) (L) (202 (G4) (258) (5.6 @4L6) (9.0)
T 600 28.6%, wl=g FAE 143%, gAY 9l o]~

L. ,/ 1(3.0%)
\ S E A EHubH| S0 7} 9.5% % FAFEGleH U
A Aol tigt A= HEEA Eokth(Table 4).

PCR, RT—-PCR1} real time PCR ZiA}Zi1}

8949 5USH A|RE Ao 2 PCR, RT-PCR Y
real time PCR A¥} vl B4 Y82 o3 At}

Fig. 2. Number of complexity of honeybee infections (%). (Table 5). =% ‘doeorFmHe 7% real time
PCR ZIE dfof] Hr=9] 4J-83td primer7} A== 4]
F7h= 23(6.1%), 2FF HEE7F 65(182%), 35 SFobAl Aapr|aL ool 2Rt A] ekt F 15719
AZ57}F 55(15.2%), 4}—%— %—15—7]- 83(24.2%), 5 primero]] A1H-S A LSt ThE 1359 Ao A=
22 HAE57) 55(152%), 655 A&7 15(3.0%), 82.0% o]Ae] A& HYPo o AL F=
1R AE57H 12(3.0%) % *PEl AtHFig. 2). AAT ol gt Jet=7t 584% = Aoz Bk
AFE Fol5 EH 20164 11%11 23t 204 t}. Kappa index2 H|w3F A1} Aoks Yol
71Eo® GET 45.0%, A2 20.0%, =AY W, odS A, =AmolA 0.6 oldow ST
10.0% W= 9 oEIAY S0%0lT teAE Aol tha] AR the Auuny 7k Azte] x40l
HAEHA &k =2 Aoz it

20179 29o] AHe 264 HAFAT wA|np
23.1%, A% 192%, IS 154%, v=e 3

A ARy dEBolihy 2t 38%E tehio T A
o olx el diet Al AEEA Wt

20179 5ol AT 27 AAET oAghaay B Aye] o $HES S AL Fas
68.2%, A1 59.1%, wAIUPY 40.9%, WEE, G) ok ol QEvhe] AT AAHL, A% Ay
2 9 Ay YRRl el 2 182%, nF AT SAsH=E Fas] g, F o] ot
Y LAY, BABEE, o] ATtUF AT IS B BO v, B sk Aurel A
of 7 45%olm Ui Aol tiet AL @E BUEo] £EG UFololA B ALE ANy
7] etk 0178 B4 BRG] B AR B7Hs 236%

mpAEto @ 20179 8o AT 24 AAR kR EHEHE, B A7
Avt M3y 714%, SDAARTE 429% Ak ARk, oF 13.9%9] 3
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Table 5, Comparision of PCR, RT-PCR and real time PCR results

Only

Disease I;?g :; regrlli?ne PCR and (i?tti}i/e neBzglve Sensitivity Specificity Accuracy
RT-PCR P &

SBV 0.6491 2 1 3 83 75.0% 97.6% 96.6%
CSBV - - - - - - - -
KSBV - - - - - - 100.0% 100.0%
DWV 0.4681 2 12 36 39 75.0% 95.1% 84.3%
ABPV - 0 0 0 3 - 100.0% 100.0%
CBPV 0.0000 1 0 0 88 - 98.9% 98.9%
BQCV 0.7401 5 2 13 69 86.7% 93.2% 92.1%
KBV 0.0000 0 16 0 73 0.0% 100.0% 82.0%
IAPV 0.1630 1 14 2 72 12.5% 98.6% 83.1%
Nosema 0.6820 5 6 18 60 75.0% 92.3% 87.6%
AFB 0.1393 3 12 2 72 14.3% 96.0% 83.1%
EFB 0.0000 0 1 0 88 0.0% 100.0% 98.9%
SB 0.2365 3 34 34 18 50.0% 85.7% 58.4%
CB 0.5357 2 4 4 79 50.0% 97.5% 93.3%
Phoridae 0.0000 0 1 0 88 0.0% 100.0% 98.9%
Acariosis 0.0000 0 7 0 82 0.0% 100.0% 92.1%

W A st
EH o] vloly A4 AW FolA SBV= 2009d A
LA O R 17.6% TEES H¥A, 20139 AE 5
AL 66.7%, F& oFAF - HEA 92 38.0%% =T
(Yoo2} Yoon, 2009; Ouh 5, 2013; Jeon 5, 2013),
2014 AR o] H9- HHES 127%E YETH
(Kim &, 2016). FF339A]= RT-PCRZA 3} 4.5%, real
time PCR 2%} 5.6%2 Uelygth 19 Axgle] =2
A Aoluhs ol AE BRAGL dyFAol
A SIHES e A AaE v B
SUEY Ak el A ole] BrhE m2A] A%
& = 2atseld s Aol

Wzl Ao opar) Sus)
%Eﬂ %T"ﬂ/ﬂ SBV A7 A
, axd] W o o] HRof wE Eﬂﬁ}
2FSYTh(Kim -5, 2008) 2714 HAFH
kappaﬁ]—,—‘é Hlwgk A3k SBV HEol digt 2
A7} 06 olFoR FAb AL A 4 9)
488 98 4 sk

DWVE] AL 20094 A=A 0 Z 33.0%, 201349
AHE EHXIOﬂJ ZIAEL 42% (Yoo}t Yoon, 2009;
Ouh =, 2013), 2014&1 fAKim S, 2016)2] A< 2

AA7F AZE A Skt o]of whaf F529] 79 o]
Aol A RT-PCR AA} A3} 51.7%, real time PCR
AATE 29.2%9] Hlg= ARIAI7E AEE Ut BA Y

N
)

R A T
ot

e
ﬁﬁg
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ﬂ]r Hlﬂ*l FHE] =2 A& o 4 Asl=d =7
2l o5 °] DWVo| tfsff =

T7F e Ao|tt

ABPVE= 2009% A=A O Z 0.9%, 20130 HE
SEAYE9 TFEE ABPV 0% (Yoo2} Yoon, 2009;
Ouh 5, 2013), 2014 thA(Kim 5, 2016)°] 4] 0% ©]

om FFo|A e ARAZF HEEA &tk

CBPV 7“,‘.3%3 2009 AHL& O 2 5.6%0°]11, 2013
dH AE SHEZY9L 0%0]9=H(Yoo2} Yoon, 2009;
Ouh 5, 2013), A (Kim 5, 2016)RX| S TIELS 1.6%
2 UERdth 352 ¢o] A= RT-PCRELE 0%, real
time PCRZE 1.1%9] HE&SL 2 %tl CBPVE: &
Ho] vjdE 52 o WA CRE EdoA niElE
dOoAAN, FRAow I gHilo] 7HestEE (Liu
5, 2010) Aol tigt RYEHo] &Aoo Qg
Eli=

BQCVE] 72 20098 A220 & 134%, 201399
AE ZEX Y9 HEL BQCV 12.5% (Yoo} Yoon,
2009; Ouh 5, 2013), 20149 TAKIm 5, 2016) 0%,
=339 A] RT-PCR A3} 16.9%, real time PCR 20.2%,
kappa index”} 0.6 ©o]Aro. 2 AFS HAAML AE AF
3 5 ok 228 9L 4 AUtk

KBVE 2013¢0] A& XA 7Y ELS KBV
29.2% (Yoo} Yoon, 2009; Ouh 5, 2013), i 0%
(Kim 5, 2016)0|3th. Faodx] 2APAT Adur
Holl uwhet HAapAato] tha Apolrh HAYSHSL
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RT-PCR AAFZT} 18.0%% 2.1}, real time PCR FHA}
A3 0%= EelE=1|, 7]£9 conventional RT-PCR
9] KBV primer7} KBV} IAPV7Z} FA| o ZTE S
S 13RS |, real-time PCRE ZHAFA| KBVE
0%A{E HHH IAPVE 34%= ZAFEQIch RT-PCR
A3 KBVE 1% 7o) AA| 2= IAPVO|SlZ 715
Ao frhm eI

o) Aot AW FollA AFBLE EFB&= Al 3%
tEddEes EREol #Estar Sk 20094
AFBE= A2 07 58.8%0]1L, 2013¢ ZHE FEAY
= 41.7%, T oMl - HAA P2 28.5%% =HI(Yoo
2} Yoon, 2009; Ouh %, 2013; Jeon &, 2013), 20143
iAo AHEL 19.0%0] 2 H(Kim -5, 2016), 33
%X PCR 15.7%, real time PCR 5.6%= ZHAFZ1} 7+
10.1%3Q1E o]z} Ql3ith

EFB &2 20094 zhedol ¢lglom, 20134 7
5 FRAYGL 12.5%, S of4k - HA S92 66.6%
0]¢l 0 (Yoo} Yoon, 2009; Ouh 5, 2013; Jeon =,
2013), 20149 A A HHES 6.3%= LET
(Kim 5, 2016). o] 335= PCR AHAAE T} 1.1%, real
time PCR AAFE Y} 0%= Vel TH

o] it AW FollA SB= 2009 A=A o
2 24.9%, 20139 AE SH2 G2 458%, Zut ofil -
kA 912 100.0% %=l (Yoo2t Yoon, 2009; Ouh &,
2013; Jeon =, 2013), 2014d AR HIEL
11.1%%2 YEFGTtHKim 5, 2016). o|¥ #3= PCR
A1} 76.4%, real time PCR A1} 41.6%0|w ZAE 2
BE 7H fFHEC] =& 2A0&2 ZAESIHL SBe
AeEE f9E Aolrk WS A=, ol 1z
conventional PCR¥"H 9] primer7} Aspergillus spp. =
BT AESH= AoA real-timep PCR WA=
Aspergillus flavus 9 AEsH= Ao Z vl HA ¢
o} 22 aolz} AT kA o)F et ahy
b AAH T S0 /1 Ee Aolzhe Al
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