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Abstract

According to the result of investigate the water quality of five rivers in Incheon, In Gulpo, the
annual average of 64% green algae was dominant, although the diatom rate was slightly higher at
54% and 41% in spring and winter.

In Jangsu stream, blue-green algae were temporarily increased by 59% due to the
eutrophication and reduction of water level in July, but no toxins were detected. Oscillatoria sp,
which causes odors, was found in Najinpo and Jangsu stream, but 2-MIB and geosmin were
detected with concentrations that could feel a weak odor.

Although the number of blue-green algae was low during study period, continuous monitoring is
required due to the environments of the river, which is greatly affected by season and rainfall.

Coastal areas are excellent venues for tourism and recreational activities promoting health and
therapeutic benefits for its users.

In this study, microbiological water quality analysis was conducted on beaches, a leisure activity
space, as a major tourist spots in Incheon Metropolitan City.

During the operation period, £ coli and Enterococcus tests showed that although both were suitable
for the standard of water quality, they exceeded the standard by about five times after rainfall. C
perfringens test also saw an increase in the detection ratio after rain, which is thought to be the result
of rainfall runoff. No Y. enferocolittica, Shigella and Samonella were detected, whether or not there was
rain, C. perfringens were detected on all beaches except for Simnipo.

Key words : Blue-green algae, microalgae, eutrophication, rainfall runoff, £ col Enterococcus
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z+7} 100MPN/100mL, 500MPN/100mLe]th.  EAdo] A AHF o] stom e #&

8o AESA At BAE ATFEANNE FS FEFY SN
FE oRE AN =E2HAS W TS AHA, 72 W5 EAS ZEEA sl
= o)3}std QolXtt I YgdFo| BlwA FE55t Uth(Weiwei Z, et al, 2013
SZ4A o), WA e AdId 2o A9 Weiwei Z, et al, 2013; Rachel TN, et
Ao g ojojz 4 Q7] wjEo|tt 2007d al.,2013; Dwight RH et al.,, 2013).
AR A LFEI R EEo] FAE b, B A s 44 H-Fo] nAE
2 Ao Aol wEE Aoy adde WH3E 2ASY Z9ot sesd 2
FAY AT Aol vl E=oha  mAe= FFS HUistAoh
B3 HAH(Drew A, et al, 2003). =3
o] EAN) 2 Be AlFo] EEHA . A7
HstE H7E 2 =FelA wAEE
L B 2] SR Qs A
ol So Wy vyl v gy 21 ATAA
o] A& 7FsAS HAZG 4 Qltk sl =& 211 3kd
dErom Qs WUAUAYE] F435r4 AR ERASAY HAA-&d Ad
BAFEIA T e A7E ¢k BE WY Fol 7§ 2019. 6. 11 2LAl A2019-99%) ; of w2t
AEEE AL olnaE B JL A= ARl ™A= F 100 AHY FHASATLO
obA T 58 H o]LS Yty ey ¥ Fol AUth(Table 21). B AFolA =
A Aet AFE PAF o] =8 HAA A F A AAHT FEH, FEHIY AHA
A E 45 F7LE AR of| & 4, , s o

o
=
e 3} 701-

[e) Y >= =]
-, T o L
yF, SeBA F4 D g Aet
Table 21. $AZ3% £JAF
Lpmza : « A =
oA s A T A B s 4
AR =X -
|73
il Y7k ke, =
‘g]‘dfl I AR, dRAEA¥,
3t - BEAE, 714 s
A7
2 A - =33
344 ,
AL A A Fig 21. d7d4 3Hd
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212 583
A=) ARfFEHFS F 267714(2019.3
71l QAAFGA = 20193 590 47§47}
F7F AAHAA F 100 AGHFES

Table 2.2. AANTE TS

&Q@3ta UthTable 2.2). & AFolx= o] &
A 7F 7P B 3d sl S (e e, st
AgE)d HT F7F ARE 71 AeEF
A< A s AT (fig 2.2).

Area NO. of user .
NO. Beach () 2018 2019 Designated date
1 Simnipo* 52,000 88,168 66,234
2 Seopori 267,000 4,420 3,230 18.6.7
3 Ongam 100,000 2,027 2,240 o
4 Janggyeongni 78,000 41,889 35,235
5 Eurwangri* 52,650 126,515 120,151
6 Hanagae* 45,500 30,048 111,228 18.6.11.
7 Wangsan 27,825 65,755 64,480
8 Sugi* 24,000 3,367 2,300
9 Ddebburi 33,000 4,600 4,250 19.5.0
10 Janggol 99,000 3,235 2,750 o
11 Iille 89,000 1,598 1,640
*Study area
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LR e

Fig 2.2. 93A A
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221. 3kA
2211. NEAH

S g & AdE AFS AAFA
N & 3 BHasie Addz A4 7
g2 AS WYYt
2212 ZAEE = ukHy
=4 FEL

#2418} A TH(Table 2.3).

3 oY Az T AR e
Aol eEEpHE TRMEGE71(YS] ProDSS/USA)E
AHgstglon, §2442 =47 (YSI 5100/ USA),
FTf71e4&E  TOC  Analyzer (Formacs/
SKALAR)E AH&3dte & dALigfos
48 de. A=gstd e FFH(BOD)=
AASHE o] &AL =
A (GF/C)E A#H7]el A
105 T dzx7dAM 2/ d2=AA HA
AoTE el A Wkl oz A fr
oAz FAL AE T =
LT TALTN), FUT-P), ¢RYoMId4
(NFEN), A4 A4 (NO3-N), 14HEQ1(PO4-P) &
Yt on, FAAFE47]((Skalar/SAN++)

g gt

M icrocystis sp., Anabaena sp.,

Aphanizomenon sp., Oscillatoria sp. =
A A. 7€ 2FRAR U FE9
Edo] FE8%a Yoy 52349 txdo]
Soe ofE AAIEAI(2016E), HEF
Azr2 GdstEAh(Table 24). @weps] £
ATANAE 3 dzf FH02 BAFYT

ol HEFoll osf BiEe S4s A A3
saxitoxin)?  7h=
(microcystin, nudularin,  ylindrospermopsin) 2=
UdthCarmichael, W,1992). WA §uEAe
Geosmin¥} 2-MIB (2-methylisoborneol)7} 43422
Solgh glolut & WA e F3e] WAE Ltk
MRJAAE Qlout RIZHE ARHES 4~10ng/Le] oF
S FEAME WAE ZAT 4 thMallevialle,
J. et al,, 1987).

SAEAR INEdE T2RAEAEI
FE017), o wet AAIZrET)Z-AY
EE R ENE EELAREER L2 SEn )
85T,

TAARA AN mAlERe] A o}
$4% 2AE S5 SH B35 50mLE
A3t lugol’'s solution® &2 2%7F = A
Dyl PAAA BASHAG. ELHA
AN IBAEE 1mL FH3H Sedgwick-Rafter
ChamberE- ©]-8-3}o] 33+ 7 (LEICA DMB000
LED) .2 1008}~2004H0ll A #&aigion, dst
Ao AEFHEsE E(EHEYEEA i), 3
A= e A ErERRRETEd T

B3, & AT

S(anatoxin-a,  anatonix-a(s),
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Table 2.3. 2432

T ow g =
TARA =% ﬁfﬁj ?grf—jérjj/f—tg sp, Anabaena sp, Aphanizomenon sp, Oscillatoria sp)
W AR 2-MIB, geosmin
e | Nudularin, anatoxin-a, microcustin-LR
o] 3} 8HE A 42, pH, DO, TOC, BOD, SS, T-N, T-P, NH;:-N, NOs-N, PO,-P

Table 24. ZFZEA LH7|E &E AA A% ==

T % 71&( “15d7kA] A 8) HZ8(C “16%d)

|

Y| 2G5 G2F AEs, 2229 a EES R EE

5004 = /mL,
zoln ] % A 1,0004) = /mL

2229 a 15mg/m’

5,000A4] 3 /mL,
HEA | A = A A 10,0004 /mL,
] ° =229 a 25mg/m’ 7 ]

1,000,0004] =/mL,
off 2k Ay ] o 22y 1,000,000 =/mL

2229 a 100mg/m?

AHA
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222. &R
2221. NEAH
NES A= TaATSAAH ABAE o wet
g A A, A F, J3F = Yo
AAEAAL 7132 7EHE 10874 & 6219
A AAlsAH.

ANEE F 3ARAAM A 2788 AAH A
A= WAL ¥& 23 FUHAFoE F4
1mSl A (FEAANA 30cm)ollA] F-= 871l
A5k,

2222, ZAZE 3 WH

WA (E o) FTHEATo &3t
W E}-2 FF 24K B-glucuronidase) 3 &
dde 7R Alds EeH A 2 F
ool Adske At F shuE, 7P ¥
A" AuAtolty. Edol o3 odd A
AqMe A TAL F AV Wi HEAS
Fog ske e 299 AEE ARREH
(Boehm, A.B. et al., 2005, Santoro, A.E. et
al., 2007).

0B WEEHo] BA EA)

40| okg Wt ZTEe ¥4
MEEE g2 Bay Awds ge o
s

The 545 231 Qlth(Mika, KB. et al., 2009).
WA Ao A el @4
Hejol] A3 AR FFAH A A2017-1025)
o] axolgATH R EA3IT
offtell FR2ERH% HIHAXC patingas),
AAUON Y. ertaaditia) , ©1dvHShigdly, =3z}
(Salmmelldy S He=a AIEH w2t A8kt
C patiingense EY, 3K, ot 5 A8,

At BEe) B % 4F Sol Qe g,
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] 3] (International  Commission on
Microbiological ~ Specification  for  Foods,
ICMSF)oll A A F= flsid EFolA 7H
Fo A EQ moderateE {3t YTt
(Brunestad S et al., 2002).
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Schiemann, D.A. et al.,, 1981).

Shigella= 84 = FHOT Whyshs
4317] AlFe] A d8s AN E T2
w4 HEA ZEA Shigellosis(A1w HATAH)
= ojditoltt. o]FL
ol uf A oldo] lov HZol= opnbAy
olde e AtetA olHolzta W HF
A4 oldE 7zt HY NaCl 52%,
6~7C9 W& 2LoME AA3IERE 3ol A
o] A% 7teAdes AT F gle ASE AS
HHGhosh AR, et al.,, 1998).

Salnella= -5 T2F AFTE Ao E,

vj=o] AL ujd 4wl o)Abo|  Salmonella
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AZzZd A= 7oz By Qv Sauele}
YHANME FQ3) 255 UJHFoZ GHA Uk
Salmonella7t A3 3t =

TE9 ¥, G, 7haR, dikE Sl A
oy sl £9o Ardils ELAR
T AE THset EelAE S0 H4d3
A ML AESIE Aoz oy

A AALTE 35~37ColA|T 7Ce Y&
2EAE A% 71ssithBryan FL. et al,

A7k AESE Ao

o
rr
L
i

—_
%)
Ne)
U
s
1
i)
e

2L on
o
4
=
i

F.L. et al, 1995).

m. d+4=

4
40
_\|l_,
N
o

e & 7 UT(Fig 3.1)
=79 4% &A%, 2= 3 pHe

FAgel e f=:4aT) UKk, F
COE &Hlshz #AgolA AL AR =R 418}
o] 2(OH)°] /= o] pH7} &5 3tHBorowi

tzka, M.A., 1998;Cheval ier, P. et al., 2000).
fol e Mol Lokt Fmeh FLANA
ol#1gt Rk-go] FE Al UEhd= W, 7]
&, UALAY A fdo] My 539
7] & B34 dFeE @Al A

UEF TH(Table 3.2).

3.1.2. 2% B% 24
FrAe §&59 FAo] BT ol s
o] A& A BAFHo] T & rhsAo]
=2 EAo] A 7¥ mARF $HES
X (Table 3.2) AAlH o] FIFspA] 2
371 41 EE2FIT 59%7HA S A
2 4 glEd TOC, BOD$F SSo| #44x
& AlZlel Wty E=A Uehd AR
Kol Rt o3 JFoE  HRIT
(Table 3.3). =3+ 9€¥ 11¥ HA F20]
oA WA F2FY FHEC] 17% (7€) A
65%(11€)7kA S 7Fsk At
=227 AFAHLE fF&Ho] ¥ A =g
| AefEo]l glom F4lo] EF bzl
Hlgto] 212 Zlo] EAolth. ZAVIT F
EZF7F B M%E =2 $HES HAsd
ol F4lol Zo HAAel & AERFRET
=z2F7} ol A% HAoE HIITH(Table
32) 54 =AMEH FEFVF m2FEY 8%
=2 $HES BN, 0] 22+ 7, 949
Az gAasid, 119 0] 10T 3=
oA WMA FEFY FHEC] 41%7HA
7 et AT o9} 2 A= Z2RELT A

How Agold 4AEo] Be FERe EA

2 2
7], & UAETH 2H $HES
A B (Table 3.2) &7 52/F7F vlsst
HIES UehE), ole fde] W21 4o
w7l e 2o g Alsdrh
ZR7F 7P wol mAsE 798 VIR
ol we 22X, Aol 1 ¢ sk
H] 3} of MAG7F oF 138 =
LhERLY, o] Fgo] 2 Ho= IF o
(Fig 3.1(f)) =7 7WAls= 2 Fav= Fg 329 2.
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Table 3.1. 8} 374 =A A7)

=X e TE £ U=
78
2 TE| 4| DO | *EFFR | FE| | DO | *EF | T | | DO | *EF | FE| | DO | *EF | T | | DO | *EF
() | P | mmerny | @iyt | (C) [P | ey | @iy | (C) | P | e | @y | (C) | P | e | @iy | (C) | P | e | elissin

5¢ 226 | 73 91| 1,278 | 194 | 7.0 7.4 175 | 243 | 85 102 | 1,075 | 184 | 74 8.6 525 | 253 | 84 10.5 590

74 316 | 85 12.6 | 47,000 | 273 | 6.6 59| 1,250 | 328 | 85 96| 3750| 275| 7.6 92| 47546 | 339 | 77 8.6 | 5,550

9¢ 258 | 85 109 | 39430 | 229 | 75 83| 1,350 | 283 | 7.7 84| 1340| 231| 80| 102 | 11,600 | 273 | 75 72| 4,330

11¢ 86| 7.1 10.0 | 2,050 82|70 9.0 500 77| 78 13.0 700 37| 73 134 | 6,130 52|72 14.0 900

Mean 222 79| 107 | 22440 | 195 | 7.0 7.5 819 | 233 | 81 103 | 1,716 | 182 | 76| 104 | 16450 | 229 | 7.7 | 10.0| 2842

Min 86| 71 91| 1,278 82| 66 59 175 77| 77 84 700 37| 73 8.6 525 52| 72 7.2 590

Max 316 | 85 126 | 47000 | 273 | 75 83| 1350 | 328 | 85 130 | 3,750 | 275| 85 134 | 47546 | 339 | 84 140 | 5,550

* Z25 MAS A4
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Table 3.2. WA, SAEE 2 vA=F A4 7
o 7] TE A5 R
59 | 74 9¢ | 11¥ [5¥€ | 79 | 9¢ |11€ | 5¢9 | 7€ | 9¢ | 11€¥ | 5¥¢ | 7¢ 9¢ | 11¥ | 5¥¢ | 7¢ | 9¢€ | 11¥
A 2-MIB 11 10 11 6 5 15 10 15 10 0 5 3 9 58 5 11 18 5 6 4
4 Al
23
ng/L
(ng/L) Geosmin 19 17 13 5 17 17 19 15 14 4 7 3 8 0 2 3 36 8 9 7
o] I 2 A
Bl IR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
=4
=3 Nodularin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(mg/L)
Anatoxin-a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 1,278 47,000 | 39,430 2,050 175 1,250 1,350 500 1,075 3,750 1,340 700 525 47,546 | 11,600 6,130 594 5,550 4,330 900
3 1 ¥
yxza 0 0 0 0 0 0 0 0 0 0 0 0 0 (0.03) 0 0 (0.68) 0 0 0
a 6,330 28,000
ZF . , ,
(Cells/ e 0 0 (16) 0 0 0 0 0 0 0 0 0 0 (39) 0 0 0 0 0 0
mL)
FzE 688 4,500 8,500 850 20 500 800 300 595 2520 400 400 245 8,000 5,700 3,980 275 2,700 2,350 300
(54) (10) (22) @n | 61 | @0 (59) (60) (95) (67) (30) ©67) | @47) (17) 49) (65) 47) 49 (54) (33)
=za 590 42,500 | 24,600 1,200 85 750 550 200 480 1230 940 300 280 11,530 5,900 2,150 315 2,850 1,980 600
K (40) (90) (62) (9 | 49 | (60) (41) (40) (45) (33) (70) “3) | (%3) (24) (1) (35) (52) (51) (46) (67)

1) FHE(%)

*Oscillatoria sp.
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Table 3.3. ¢|&}8E A3

£ %7 ZE B EEE
<
s 54 74 94 1< 54 74 9¢ 1< 5¢ 74 94 114 52 74 94 1< 54 74 9¢ 114
Q.
?ZCL) 2260 | 31.60 | 25.80 | 86 | 1940 | 27.30 | 22.90 | 82 | 24.30 | 32.80 | 28.30 | 7.7 | 1840 | 2750 | 23.10 | 3.7 | 2530 | 33.90 | 27.30 | 5.2
pH 730 | 850 | 850 | 7.1 700 | 660 | 750 | 7.0 | 850 | 850 | 7.70 | 7.8 | 740 | 760 | 800 | 73 | 840 | 7.70 | 750 | 7.2
(ml?;/)L) 910 | 12.60 | 10.90 | 10 740 | 590 | 830 9 1020 | 960 | 840 | 13 | 860 | 920 | 1020 | 134 | 1050 | 860 | 720 | 14
TOC 4.0 53 41 3.9 5.6 5.5 5.1 6.0 4.0 25 1.9 28 25 44 26 22 5.4 4.0 45 35
(mg/L)
BOD 1.6 9.6 8.3 2.0 33 22 3.0 41 1.6 1.6 1.2 21 1.8 23 20 1.9 8.8 45 7.3 5.2
(mg/L)
(mzs/L) 67 | 168 | 184 | 53 65 | 115 | 115 | 96 6.7 9.2 47 20 | 145 | 230 | 112 | 42 | 123 | 204 | 132 | 12,0
(IIE;IL) 7.637 | 4414 | 5225 | 11.799 | 5.837 | 2.702 | 2.140 | 8309 | 7.637 | 7.051 | 6.878 | 8.705 | 2.829 | 2.441 | 2.581 | 2.236 | 8.247 | 3.848 | 4.317 | 4.982
(ng'}’L) 0.157 | 0453 | 0.181 | 0.120 | 0.335 | 0.193 | 0.229 | 0.255 | 0.157 | 0.130 | 0.067 | 0.398 | 0.089 | 0.071 | 0.053 | 0.033 | 0.479 | 0.212 | 0.220 | 0.306
(I;?;/'E) 0.098 | 0.190 | 0.023 | 0.047 | 0261 | 0.146 | 0.143 | 0.119 | 0.098 | 0.046 | 0.050 | 0.289 | 0.022 | 0.003 | 0.004 | 0.010 | 0.262 | 0.092 | 0.062 | 0.136
%fn?;/'LN) 4.052 | 1.098 | 2453 | 9.132 | 2.014 | 1.345 | 0.948 | 5.268 | 4.052 | 5.451 | 4.608 | 4.523 | 0.848 | 1.609 | 1.696 | 1.634 | 0.205 | 1.385 | 1.631 | 0.679
gnlfg’D’/LN) 0.090 | 1.714 | 0505 | 0.510 | 0.245 | 0.320 | 0.196 | 0.529 | 0.090 | 0.189 | 0.431 | 2.745 | 0.043 | 0.022 | 0.000 | 0.052 | 4.222 | 1.507 | 1.186 | 3.375
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(b) =7
L
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313 "HAzF 54 9 WAEE B4 URZHGYE)H A 7L)olA olFHR=
el FxRdd Y3 FAHAEES 2E frtste flldE2R/Q Osdllatoria  sp7t
oA AZEA Wokon, WAEAE AR UcHTable 34), ZFAH 7|Z3
2RI wAAT UREGY), AeH7E)0lA H] 21318 (Table 2.2) THAITHA(1,000 AlES/mL)
Aew T4 2A7IE 20ng/LET =7 olslHom, WAlEHQl 2-MIB9} A=V %
27 5 %THFig 3.3). AEHAOY oF #7115 s AEAn
Table 3.4. U XA} FFH F3f G=2F =AEH
T Uz (G4Y) A7)
Oscillatoria sp (Cells/mL) 4 16
2-MIB (ng/L) 18 58
2] & =" (ng/L) 36 0
(a) 2% (b) %71
* | m2-MiB = | m 2-MIB
g, .,
() & (d) &=
o A .. h;

]

78 k| g

m2-MIB

EGeosmin ||

CE=| 78 EE=| g

Fig 3.3. 3t{ 2 HAEZ &443%
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3.1 AFEF

311 AEA T 92 HAA vAEY FqF
ZAAY S & E3 e

A Aol A A 3} T P Ads

2 E R FEES Table 3.5.0] YeER A

AN71ZR e g2 F7AEQ 229t 32k Al A

4

table 35. A7, W 2 C pafringens AS3%

(@) Enterococcus and E. coli

ol g Tkt o oz <
WAt Zrd 25 dvh S7ke o
Sl F =42 7= (WEd 500

MPN/100mL ©]3}, &=+ 100MPN/100mL
o]s}) o] W= 233t th(table 3.5.(a)).

(&+9]: MPN/100mL)
iy o3
M3 d 12 2z 3z 4z #HR F M Ad 1= 2z 3z 43 #@RF

<% 71 69 69 123 62 46 66 43 43 347 233 149

sht7Y 47 68 68 80 70 58 68 10 10 157 70 125

7] 52 61 69 72 78 61 22 160 217 180 116 72

Ag = 53 39 39 8 71 31 16 107 107 75 24 21

(b) C pefringens
(S FEAIEH/570)
M A 12 22k 3zt 42t Hg =

<9%g-1 3 1 0 5 0 1
<9%e-2 1 3 0 5 0 0
<98-3 0 0 1 5 0 0
37 -1 2 1 0 1 0 3
shuol-2 0 0 0 3 2 1
37 -3 1 1 0 1 1 3
%7]-1 1 3 1 2 0 0
%712 4 3 1 1 0 0
71-3 2 3 1 3 0 0
el Z-1 0 0 0 0 0 0
Aex-2 0 0 0 0 0 0
A8 Z-3 0 0 0 0 0 0
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rEEE T 7P 2ol A= = C pefringense AN B ZATFEZS AT
A71el & =& 33 LTSl A BE SaSAolA AEHAUT.
A7t 7HE =4 AEEHAT 7HE A A C  pefringens® 735 HeEIAAIHA
AE" TS vlwstd o 354 wel A EstE Ade 570 AlER F AEd
wA AEHYEY oE 2LNseRe  AWD A5 EAFAT(Table 35.(0). T
ol 8AMFTE M} B2 H gy dgsd Fdd dE EAste C pefringens®] 5437
SES Waldte AYH IFoE ASHY Enterococcus®t E. coli®] A (Fig 3.4.)F
(fig 3.4.). TH3 BHs uf AYxfsEAde sl
Y. enterocolitica, Shigella, Salmonellai= 71 ks 3 Ao 2 ey
S £F7I1% Wl AZHA @R
(a) Eurwangri (b) Simnipo
400 & 400
a5g | EEETE § & 350 | -Q-F% [
a0 | 2R / : o | 2BR | i o
§E oo e C pErfTiNgENSIS 4 - 4 3. é o e C e Tringensis | g %
Z 200 [7\ 7 3 3 3 0 g
g [ 9\ Y 2 g E
$ 10 7 Y 7 o0 < 150 "
2 / \ v F2 ook 2 15 &
8 100 4 :‘,; - ) ﬁ
- < -0 o L 05
HE® % 25 3%t R OEE AEE 1" skt HES
(C) Hanagae (d) Sugi
A0 . 400 §
1o || =EBTE s5q || YT
eZAangs T p PZZ 2 " on
5300 | ] g 23007 . E
E s C_pe rfringensis L4 2 E =, perfringensis -4 %
g 250 3 g 20 g
2 200 3 3 Z 200 Z 7 3 3
E [ E TA ./ P
%m o % %m _% f f - g
100 . » ‘E’ 100 % // / 7 1 ;}
50 50 —+— —

L o HEw ABE R ® 3R R HEE

Fig 34. A7] ¥ A9+, 3T 2 C pefringens 9 AE 83 vl
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s gel s 24|

(@) Eurwangri

(b) Sugi

(c) Simnipo

Fig 3.5. 3|84 1A

sttt (Fig 3.7).
C. perfringens® 7% ATELE A
]_

4 71k F S Foll FHe =A% Ay
E cdi= 73 A o] 2~74) 371819 2 H(Fig
37(b) =2l 3 AH F 370, shblsles
42 370 A 5 270 AR elA 500MPN/100mL

oMo g r|ExI STy Enferococcuss 74S-

Foofl oaf Aol YW FE B Y

o
5 odEdoel wrz fYuHe wHow

& 47 BRI omFig 36) RE Sl 47 otatE 1 uAE FALEE A 37}
L7} of| A 100MPN/100mL oo g 7|E =3 St Ao =2 AlEEH (Byeon, Seong Joon. et al., 2011).
Table 3.6. % ¥ C perfringens®] H s}
(F9: FAAFHF/571)
A 13} 2k 3z} 4=k HEE A&
S+ 1 1 0 5 0 0 5
SN 1 1 0 2 1 2 5
7] 2 3 1 2 0 0 5
e 0 0 0 0 0 0 0
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s gel s 24|

(a) Enterococcus

(b) E. coli
600
gz 1400
= mses
:E.SGD | mErLty 1200 SELE
- e 2 100 {827
Z Bz = g BAZE
£ g 80 =
2 300 z
3 Z 500
a =
8 200 g
g @ 0
£
" akL
n NS . |

TFER A 28 E¥yg

Fig 3.6. 4% ¥ Al7] ¥ Enterococcusst E. Coli®) A& A%

® 3%}

nye sl

7

A

&\\\\\R\‘Q&\\\\\\\\ﬂ
IRERRERNEIRE RN
&\\\R\\\\k\\\\\\ﬂ

'\\\&\\&\\k\\\\\\‘l

RRRRRNRRNY
&\\\\\ N

_/ﬂA

il

Enterococcus (MPN/100mL)
SEEEEEREEE:

2ol 2Ye2 2YR A SR SHET 2 SR STl 2712 7|3 MElEidziEe delEs
#4899
1800
1600 W3R
_ 140 7 ngse s ||
E 130 77 s
bl —
S w4 O 7
= 7 7
2 w0 |G
5 /R,
‘M1l vvv
200 - 2
"YW W o ) W ) ) A

=28

1 2Ya|2 SLa|3 SHLIIY-1 BHLETY-2 BHLZY-3 271 272 278 ME| -1 AlE|mo AE|E3

#4337

Fig 3.7. |83 W& 3% F E coli Enterococcus 7 &2}
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