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Monitoring of norovirus and indicator microorganisms from
agricultural products and environmental samples in Korea

Ji Hyun Kang, Hye Mee Shim, and Kwang Yup Kim*

Department of Food Science and Biotechnology, Chungbuk National University

Abstract Norovirus causes frequent epidemic viral gastroenteritis in Korea. The team for the control of noroviral
foodborne outbreaks (NOROTECL) executed a project to trace the cause of norovirus contamination in agricultural
products and environmental samples to reduce norovirus outbreaks in Korea. Between January and November in 2015, the
contaminations by norovirus and indicator microorganisms such as coliforms, Escherichia coil and male specific coliphage
(MSC) were examined in 80 agricultural products, 80 soil samples, 78 human feces samples, 3 animal feces samples, 80
agricultural water samples and 80 river water samples. Semi-nested PCR and DNA sequencing revealed 18 genogroup I
and 3 genogroup II noroviruses in a total of 18 samples. These noroviruses were validated by real-time (RT)-PCR analysis.
For indicator microorganisms, coliform and E. coli were respectively detected in agricultural products (68, 1%), soils (88,
7%), human feces (44, 12.8%), animal feces (67, 67%), agricultural waters (74, 30%) and river waters (96, 51%). The

MSC results revealed 14 positive samples.
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r2dloleize) o3t AFEo] AR M=K oT ZIaF
B o] olF Apalr] flsAE AGEE AAHQ AL
7} "3t} vl=k CDC (Center for Disease Control and Preven-
tion) oA HZ 1087 B =2ufolaf vt HAg S &
st A3t GAIFIE 32%2 YJAAFE F 7P B2 Bl
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e, EY, SHEAREY, 7)), S(5dET, s
o] AAHYES 747t thEY thg- ZrhFig. 1, Table 1)(19).
418 A8 MNV-1 (murine norovirus-1) 1,000 pfu (plaque
forming units)S AYHEZ QAAIZ] & process controlZ AR

A EAEEA A 49 A A 2 F (2017)

STk MNV-1°] 2402 y2 A5 4o Atz FP=A
skeha wdata AHARE AAlsiT

StE A=

el FrkEl A, A, P, 871, o], B, 9 1)
Uz)g 258 oo sl "@kth 1 F 471(100 9)2
AAEEFol= MNV-12 1,000 pfug FHE3H3, 271(50 g)ell=
HESHA] &AL negative controlZ AREEIATE EWME, ©o] I
@7l A% Fed AEL 9Pl Aol AARIAI, F2EE
D715t beef extract (pH 9.5, 100 mM, Tris-HCl (Bioneer, Dae-
jeon, Korea), 50mM Glycine (BioShop, Burlington, ON, Can-
ada), 3% beef extract (BD, NJ, USAYS AM&-alom, U= &
AHZol] thal A= 025M threonine (MB cell, Seoul, Korea) —0.3
M $98}4~H(NaCl) (Junsei, Tokyo, Japan) (pH 9.5)5 A3} TH
7t w3k 25g0] Bl dAEEEel FE9 9omL B A7
5ot &) <7 (shaking incubator) (IS-971R, Jeio tech, Seoul,
korea)ollA] 5EmlT}H tumblingdle] 13} FEE-S Aglen, 7e W
WO 27 FEES Ak oM o g F 7 3
mLE A, thdst, MSC A Al ARSI om, 9mLe 2
=Y 2APHEOR AEHAT FEe Qoldl g FF
o] ZFZZE(Chloroform) (OCI, Seoul, Korea): ¢}o]Aold L&
(Isoamylalcohol) (Junsei, Tokyo, Japan) (24:1)2 A3l <F 30
o1 FE3] A & YR (SUPRA 30K, Hanil, Kimpo,
Korea) (8,000xg, 4°C, 10i&)3lHom, AN 919 dZde Al
T &71% o] FFolx FHE A Tk 130-140 mL <
) FZE3F] 45%0) NBhs 40% Z] 2 ZE]E (Polyethylene
glycol) 8,000 (PEG 8,000, Sigma, St. Louis, MO, USA)¥} &

e}
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Fig 1. Schematic diagram of norovirus analysis. Flow sheet summarizing the procedure of one-step RT-PCR and semi-nested PCR and
real-time RT-PCR for norovirus analysis of the agricultural products, feces, soils and waters.
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Table 1. Overall processing steps and buffers for norovirus detection

Processing step

Buffer

Agricultural produce

0.25 M Threonine-0.3 M NaCl (PH 9.5)

. Strawberry
Extraction

Beef extract
(pH 9.5, 100 mM Tris-HCI, 50 mM glycine, 3% beef extract)

Soils, Feces

PBS (Phosphate Buffered Saline)

Cartridge Filter housing

1.5% Beef Extract+0.05 M glycine (pH 9.5)

Removal of food components

Chloroform : Isoamylalcohol (24:1)

PEG precipitation 40% PEG 8000+15% 3 M NaCl
Elution DEPC DW
Viral RNA extracion QIAGEN Viral RNA Mini Kits
Semi-nested PCR Verso 1-step RT-PCR Reddy Mix kit, Taqg DNA Polymerase

Virus Detection
Real time PCR

ABPath-IDTM One-step RT-PCR KIT

o] 15%l slF3sl= 3M NaCl (Junsei, Tokyo, JapanyS 2+ &
G T 4CoNA 3ATE o] RIS AAlEE] (24,100xg,
4°C, 208)F 4SS HEa F2 P3S DEPC DW (Bioneer,
Daejeon, Korea) 1 mLOZ =] FZ3I T}

EY AE

EYS 10 d4E= Tl ¥ 100mLe] 1X Phosphate
Buffered Saline (PBS, Biosesang, Sungnam, Korea) bufferS- A&
to] 3]sl on ZeF7](IS-971R, Jeio tech, Seoul, Korea)
(150 rpm, 2A17H)olIA] Rkl s, 9418-2](3,000 rpm, 10%)3}
o] AdZant FHa AATH20-22). FojH FEAL FE3Y gl
o], 4Fd 1 mLe AR EAHF(Coliform, E. coli)2ZH MSC
AAL Al AREEIA T, UHA] AdEde] 2mLe] MNV-15 1,000
pfuE QI9H T QP & mEulolz{z Al AME-3IAT

= ARCIEEY, 2NEH)

Rz AAEH 18 1X 94kEE-8-9 (Phosphate Buff-
ered Saline) buffer 30 mL& AME-3te] ZF-2elA 208 &<t WA
slo] FHA1ZL 3 AR (3,000 rpm, 108)3le] A5dut s
AATH20-22). o714 A4l FA %2 10mLe tidd, o
A AR ARSI AR & e g8 10mLe B
34 glo] MSC At ARt em, YAl oF 10mL F 2
mLel MNV-12 1,000 pfuE QA$H SR 2AAZ & w=2utoly
2= ZAAtel] AR

= MEEHET, sids)

1-MDS filter®] 7}E2]A] a4 &8 A
FE g A7 Ao 2R E 7247 Yol &
28 FYTl ATHFHE IFE AT T
9} 1.5% beef extract (BD, NJ, USA)$} 0.05M glycine (Bio-
Shop, Burlington, ON, Canada) (pH 9.5)°] &3¢
AA e B 42 A4AT, GE fET 28 &
25 A3t 1.5% beef extract?} 0.05M glycine (pH 9.5)°] &
H gdo] Eo9= fElddd ¥ gl fE1E 2=tk
AFHEE 7hsste] 7IEFR] HH A FeR FE
FH3t 7EFA] FH Yol ¢Hd3] A wHE F 5E7
th g S 35 = ARl fI=E FPon o]
% 33 urEsleith HEE|de 1M HCISE pH 7.0-7.5 A

X oX oo
o N 12 @

o ro O, off xo

=

ol MGt 5L HF g wwrloA EsiuA
IM HCICZ pH 3.5+0.12 & T, 220 3087 AH3] 4
=0 JdEo] AVIH gElde dast dAEEEv] &4 4
AREE](2,500xg, 4°C, 153yt AT dE AAS L T2 HA
Eoll 0.15M sodium phosphate (Sigma, St. Louis, MO, USA) &
ZH(PH 9.0-9.52 20mL 7l 8] F/FA171aL, A2 108
b wR] 5 QAAEZ](7,000xg, 4°C, 105 A=ae FHs)

1M HCES pH 7.047.52 ZA3}3L 022 um syringe 1A &
3k €289 3mL2 MSC ZAlel ARSI, W& 17mL
o] MNV-1 1,000 pfuZ ¢l9|Zog 0dA7 & wgnjola|X 7
Atell A&

Viral RNA £&

RNAFZ-2 QIAGEN Viral RNA Mini Kits (Qiagen, Hilden,
Germany)g AH8-3Ith. EY, w1, £9 7% 140 pLe AH8-3)
AL FAHERE 20)9] 9l 280 pLS AMESle] 7F A|EE RNAS
FET SANRTOE HASHTE ARSI e WY
o2 271¢] RNAE FE319th

One step RT-PCR2} Semi-nested PCR

LZutolg 2o FAAY(GIE, GIE)S 237 28l one
step RT-PCRAIA = 2+ A8 FEH RNA F 5uLe} Verso 1-
step RT-PCR Reddy Mix kit (Thermo Scientific, Waltham, MA,
USA)S ARE-3FITE fAA5-37] (Mastercycler gradient, Eppen-
dorf, Hamburg, Germany)& AH&-3}13 WH-§32702 45°Col|A 30
- cDNA 34 5, o4°CellA st 2719 AR|AL, 94°CellA 30
Z WA, 55°ColA] 30 A, 72°ColA 1 30% FHAAES 1
32 3l 35cyclex AXL, 2 F 72°Col| 7RSS HF0AAE A
% A7Eg- A1Ztk. Semi-nested PCROIAE One-step PCR prod-
ucts Fo2 st A E product 2 ulLol Tag DNA Poly-
merase (Bioneer, Daejeon, Korea)S AME-3te] &E3tsle] AME-319]
oh WhEEZ1S 94°CoA] 5% 7RIS, 94°CellA 30% B,
55°CollA 30% A, 72°ColAM 12 302 S 132 3§
25cycles X3, 72°CAA 72 HF At QNS AA
ok o714 GIE3 GUR ] Fdhzeel tstod® FL3 By
© 2 semi-nested RI-PCRS F13Y 5} tHTable 2). 1.5% oP7t=2~
(agarose) gel (SeaKem, Rockland, ME, USA)lIA Al&el GIE-2
313bp, GIIE 2 310 bpS 13} ERIsts PPz GIE2
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Table 2. Nucleotide sequences of the primers

Genogroup Primer Sequence (5'—>3") Location
GI-F1IMY CTG CCC GAA TTY GTA AAT GAT GAT 5342-5365
Gl GI-R1IM" CCA ACC CAR CCATTR TAC ATY TG 5649-5671
GI-F2? ATG ATG ATG GCG TCT AAG GAC GC 5358-5380
GII-F1MY GGG AGG GCG ATC GCA ATCT 5049-5067
GII GII-R1M"Y? CCR CCI GCA TRI CCR TTR TAC AT 5367-5389
GII-F3M? TTG TGA ATG AAG ATG GCG TCG ART 5079-5102
DG224" CAG GAA CGC TCA GCA GTC TTT GTG A 5031-5055
MNV DG228M? TCC CAA CCC AGC CGG TGT ACATGG C 5344-5368
DG227% TGA ATG GGG ACG GCC TGT TCA ACG GCG G 5126-5153
Table 3. Real-time RT-PCR primer
Genogroup primer and probe Sequence (5'— 3") Station
COGIF CGYTGGATGCGNTTYCATGA 5291
Gl COGIR CTTAGACGCCATCATCATTYAC 5375
RINGI1(a)-TP FAM-AGATYGCGATCYCCTGTCCA-TAMRA 5340
BPO-13 AICCIATGTTYAGITGGATGAG 5007
Gl BPO-13N AGTCAATGTTTAGGTGGATGAG
BPO-14 TCGACGCCATCTTCATTCACA 5101
BPO-18 VIC-CACRTGGGAGGGCGATCGCAATC-TAMRA 5044

689 bp, GIIE-2 686 bpoz st #HF AE o=
DNA sequencingd}al NCBI®] Blast searchs F31] 3% ==2H}
ol A& sttt

Real-time RT-PCR

oA AR PPAIEN Tl A7) #1581 CFX 96 Real-
time System software (Bio-Rad, Hercules, CA, USA)S ©]&35}o]
Arstslen Agede] s ARS-SIATH(Table 3). ABPath-
IDTM One-step RT-PCR KIT (Thermo Scientific, Waltham, MA,
USA)E AHESIgon, SEAAe] oRAAS 98 o)y
2~9] ¥ (Standard curve)S AccuPower Norovirus Real-Time
RT-PCR Kit Positive Control (bioneer, Daejeon, Korea) (&%
20000/uLyS 108 34 o= 3]A438te] ARR-3IS ZF RNA %
Ihel wellel F7IsHit). GIE ¥ GIES 27 3%kem, Standard
curve= "] PCR ¥Hgwith RESith §44 534485 A% &
Aize] A g8 A SEYHE STk whgEE 45°CAA
30:2, 95°CollA 108 g §, 95°C 15%, 56°C 60%E 132 3}
o 45cycles WHEAIX & SEFAS ERlsigith

CHEFZ2 (Coliform)t CHERR(E. coli) ZA}

Coliert A12F3} F4HE 559 1mL, ¥ 559 10mL, EY
5N 10mL, = 100mLE ARSIl BES UmA] &
0.85% NaCle AMg-3lo] & 235 100mLE WHFAT) Coliert
Aleko] AF- =g w) 7R 4o]F F Quanti-tray 2,0000] 7|27}
A71A @A H-& ) sealer (Idexx lab, ME, USA)ll Yol %3
g & 37°Co) 24A17F B9t wiFEITh ¥iY ¥ Quanti-tray 2,000

Male Specific Coliphage (MSC) ZAl
Famp HostS Single Agar Layer (SALYHOZE 7 A8 o)

“d<F 714 (coliphage) AAFE B 3FATH(12). TSA IXE FHE F
28 1mL, B9 28 10mL, E¥ F25 10mL, 29 4%
3mLS ARE-3}ed 37°C incubatoroll Al 16-24A17F v F3ted plaque
A3t kA7 Al (phage purification) 3141 sequencingS o}
phagedl A& sttt

SAEe} BHHA B -ZH[o|2{A
o] AN SAHEAM
Hz g EA] YAARNNER tgEL bl
o] Qlt}. BA|NE mlo|g2 A4 MlFrHTE A7t Far A7)
751
5]

20} MR EMT 2

3
oy} F4 Y T BE HolA Mo thE27] wiie] F
oz apo]# o] st AXHAWER coliphage= 7 A
om, x2ZulolziA A3He] A AAPHOZE semi-nested PCR,
real-time RT-PCRE Wasle] QAEE ZHASIHTH23,24). =12
ZF 80X FAHEN FAANEE YO E wa2ulolas Ao}
AR vAE AIE TEAA T Here] #EA, A
SAEA1S8 SPSSE ARE-SIATHIS). FhkE, EY, AR
W, 7S MPNgo 2 HER 4859t T =
MPN/100 mLZ UFERHo] wlR g =8
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Table 4. Genotypes and other characteristics of norovirus positive samples

Sample Coliform Escherichia GI GII MSC
Month Sample ssgrlges Region (MPN/g, coli(MPN/g, Genotype  (copy/g, (copy/g, (PFU/L)
MPN/100 mL) MPN/100 mL) copy/L)  copy/L)

20150126A1H2 River waters Kyung nam 1.5%10? 1 GI-3 236.97 - 0
1 20150126B1H1  Agricultural waters ~Chung buk <1 Gl-4 434.48 - 0
20150126B1H2 River waters Chung buk 9.6*10* 8.7*107 G1-4 213.67 - 0
5 20150225B2H1  Agricultural waters ~ Jeon nam 1.6*10 <1 Gl-9 102.56 - 0
20150225B2H2 River waters Jeon nam 3.8*%10 <1 Gl-4 268.52 - 0
20150325A1H2 River waters Chung buk <1 Gl-9 GII-17  182.69 317.57 0
3 20150325B1H2 River waters Chung buk 9.6%107 1.8*107 Gl-5 301.48 - 0
20150325B2H1  Agricultural waters ~ Chung buk 7.8%10 <1 GI-5 818.98 - 0
20150325B2H2 River waters Chung buk 2.3*10 <1 GI-5 370.25 - 0
20150403B1H1  Agricultural waters Chung nam 9.6*10? 9.6*10? Gl-9 108.81 - 0
4 20150408 A1H2 River waters Kyong gi 4.1*10 <1 GlI-9 GlII-17 75532 196.65 0
20150416A1H2 River waters Kyung nam 9.6*10? 2 Gl1-4 222.67 - 0
20150528A2V8-3 Cabbage Kyung nam 2.3*10 <1 GI-3 3.52 - 0
20150528B2V3-3 Cabbage Kyong gi 6.4*%10° <1 Gl1-1 5.97 - 0
20150528B1H1  Agricultural waters ~ Jeon nam 1.0*10° <1 G1-5 360.08 - 0
20150528B1H2 River waters Chung buk <1 Gl-9 GlI-17 317.79 315.75 0

7 20150717B1H1  Agricultural waters ~ Chung buk 6.9%10° 5.2 Gl-14 201.74 - 330
9  20150914A2V6-2 Cucumber Jeon nam 7.3*10 <1 Gl-5 4.48 - 0

% 807, 7R 37, AAEH 784 oAM= Zulolg 2
AAukgo]l YRR eshth 84 8071 5 6710] wZnto|d
2 opdog vepdth s 807 F 97do] kgutelE A 9k
°2 yepyth

FIUX|EOME 2¢sE ¥ 2 MEN Wit

gdae ZAAA A3 AEFL FHE 68%, EY 88%,
QLA 44%, 7IEEH 67%, FUET 74%, SHF 96%= L
Eltth AR AR 9 300m o|Well Sl FE A
EE FHAE A3 Ao ol 23 2o =& 4
& vERTh it AEAAN A2 004 1070 52
2 L uws] B3-S wi(Table 5) EHAIRNA 74 ©e
FX21 0-10004 SIAEHL 56%, 71EEH 33%004] 7P =
FAE YeEIQZ, 7P B £X9 1041094 2 oo
FX7% =A JERdth o)A AR AF Wl o] 7d
G2 AQFHFAY swabl 2 AF e TR WHoz A
AOF o T gwabo @ AHE AlZA YE
FET gH9E AHAT AolA UERE 2R o dE AT

qdde] A A3 AEFE i 1%, EY 7.5%, o
AR 12.8%, 7 67%, THET 30%, sHF S1%E X
At AT FAHES FAHE AIF 9E 300m olulel e W
A EE didstol og e Eo] W FS vEY i
ALAAL A3 004 10744 SHAIR SRR H|ws] BHekS
o FAHET BEYAE W2 FRE YRR, BRQL QAR
W3} 7HEEHAAY g FX7F 2A HE Aok 58] 7
FEHO 0HTE TP =2 X 67%E AR St Hof
ES Ao dAEUTh

MSCE coliform A& &2 3k ulo]g| 22, $7olA] 1]
Hzlo} AFErAERT & 9gAdS Hol glof nfely s &

Aol R 7mu|AWEZ A=A, microbial source tracking ¥l

flo /o oo K o 1

Hir A o

=

A FQ3H AAR L ATH9,25-27). MSC A A A AA A Z
3l T2 17, 5HE8F 67, skdF 770X AEEHY F 14
o] o g HEHJ =2ufolz|s PoE HEE A8
18754 Wwate] & o, Hie]y o] AFHABER o]&HE
coliphage”} =Zulolgl 2 oFAd A|go) M3 & 147108 o &
2 HAEES Ul o)A coliphagest =EHlo]E 2 A& A
AHESE Al E9) Aol 7| Al ThEY] wlwe] YEehd 4
A2 FAEACE F+ colipahges T2 5F 2 E colis AHESH
gt g2 g7 APAFEE 452 SIE s, =
< FHA eHEoME 03 HEHA K, Ee 259 3
o} ABlrelM ] BAlE HA7E e FeE gEA itk A
A wlolgi2 wiiol sl AWl o A9 3|47t
RATH= A A ko] FA vpolais WAl Ak A
2 dolEMo]lAR ¢ F7] RO FohEQTh23).
L2ulo|d 2, hga/ g, MSC Xl EHe9 Ao
Aok ko] AEs A3} coliphage AE A3 FAgur-go] yek
¢ AE sl gt i3] s A UERA
B, Yo et AE7F MSC AE Ao e 482

2 yesten, seoe duAol glv= As UehiSdth

-

o

X =Hloj2{A M ZHot

20159 1€5H 1197 48T 123, SHET 113, 47
T 153, AEEE 143, ARREE 33X, AAEE 143, AYEE
3%, AP 83X 5 ) gt A GolA 3 A RS i
o7 wEulolEa PA FEES HARINTE mEufolE s %A

F 180 T FHYE 1R, FPRE TR, BPEE 3, e
HE 52, A7) 2208 REaith menlles oz 7
28 A9 3 YR} 7Y B PR 444%S e
ok AEAR A wmelel vt edRe At FYHE A
Aol B F BPNRE WA AFNIE, wzvlole

[0
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Table 5. Levels of indicator bacteria in agricultural products, feces, soils and waters

Coliform
Colif Agricultural Soil Human fece Animals fece Total Agricultural water ~ River water
oliform C
(MPN/g)  Count of o, Count of o, Count of o, Count of % coliform  Countof Countof o,
sample sample sample sample (MPN/L) sample sample
0~10 152 31 10 13 44 56 1 33 0-10 21 26 3 4
10~10° 42 8 14 17 4 5 0 0 10-10° 14 18 6 7
10*10° 62 12 29 36 5 0 0 10%-10° 39 49 63 79
10*10* 224 46 27 34 5 6 0 0 10°-10* 6 7 8 10
10*~10° 0 0 0 0 20 26 2 67 10*10° 0 0 0 0
Total 480 100 80 100 78 100 3 100 Total 80 100 80 100
Escherichia coli
Agricultural Soil Human fece Animals fece Agricultural water ~ River water
Escherichia coli Escherichia coli
(MPN/g) ~ Count of % Count of % Count of % Count of % (MPN/g) ~ Countof Count of %
sample sample sample sample sample sample
0~10 475 99 74 93 68 88 1 33 0-10 56 70 39 49
10~10? 5 1 6 7 0 0 0 0 10-10? 7 9 15 19
10*10° 0 0 0 0 1 1 0 0 10%-10° 17 21 25 31
1010 0 0 0 0 1 1 0 0 10°-10* 0 0 1 1
10*~10° 0 0 0 0 8 10 2 67 10*-10° 0 0 0 0
Total 480 100 80 100 78 100 3 100 Total 80 100 80 100
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Fig 2. Number of norovirus positive cases in area.

Q

HooH, i #4448 Gl Axrt o 9% sue 1y
o= e Ao th29,37). oA EHAIR $FERF AAKH
ol o}z FAE F= AAME Rl 7] Wil GuEel
FzAM0m Erae & e Aoz AztEd.

199920049 Ht} 2004-200630 =Zulo]# 2= Hol7t Al
Shtel] flste m2uboles fAkE ofF R X} tekeid e
o, 3948 G 1, 3, 4, 8,9, 10, 11, 12, 14 type, TS
GIIE= 1, 2, 3, 4, 5, 6, 8, 10, 11, 12, 13, 14, 15, 16, 17 type
o] LAHATH28). & AFM = old sFE = o]
Zo] HAed Y G G-, 3, 4, 5, 9, 14 typeZ 6&F
9] type, FAAE GIIS GI-17 typeR 159 typel & & 759
type®] AEEAJTE 5128 GIlME GI-5 typet GI-9 type©]
2}z 27.8%(5/18)°] 717 o] WAIstgen, 1 thEo 2= Gl-
4 type 222%(4/18), GI-3 type 11.1%(2/18), Gl-1 type@ Gl-14
type 5.6%(1/18)= YER} A o] fsiAl falste 2g
gE = ATk FAAE GIOIME GII-17 typee] 100%(3/3)
2 Yeigth §93 of8] ERERE ofyg} skl felske ¥
o]FR1 Gll4 type 3] LAFA Ak} 2uto] 2 FZiA}
B dg2 A71H, "AGF zol7t A= AR HRITK3Y).

AFAAE RT-PCR A¥ 42 Gl A3AIF= 0987, 7]
2717} 342642 UEREOH, £ GII9) AHAISE 0.9437,
71€71e 251352 Yeidth 234 #8149 Gl GIvE v
2 CHE sl ZF AR B =2ulo|g s s FI3I
ot} =2ule|g2) AEE HAMES 7% 3519 copy/gSt 5.974
copy/g® TS =Eufe|g|~rt AEE EAIR vE| =7t 9
gtom, BAIES 7% 102,56 copy/LFEl S FE91 818958
copy/L7HA] #2|7F rFsiAl AZEE AT

N

0

st SEARe| L2H0[2HA 28 X EMT 2Y
7o A SAHEH

2 AFME = F 80R|9 9 FAHE
o2 xFnfolgx AFel AR PAELATAE FEOX
Hp7ke] HAHA, AABAAIZMN Statistical Package for the Social
Sciences Program (SPSS)2 AREsle] F4HE, B4 AAEH, 7}
e MPN/gZ VERll e, 59859t s394 = MPN/100 mL
2 Ueife] M2 gy 242 SRt

A, EY, QIAIEE, 7SR 7k =2hpolgs o dw)
AR BAEZR] AAA A g g7k A=
0.638(p<0.00HE AA7} H=2 ASE UeiHth A% didd+

Chungbuk |
Chungnam
Gyeongnam |
Jeonnam
Gyeonggi |
L L L
0 2 4 6 8

Outbreak

Fig 3. Percentage of norovirus positive cases from January 2015
to November 2015.
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