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¥ 1
A7 |pH
blank 0.001% 0.005% 0.01% 0.05% 0.1% 0.5% 1%
194} 6.40 6.37 6.41 6.53 6.85 7.43 9.70 10.57
3dxt 6.29 6.59 6.29 6.39 6.49 6.58 8.52 9.52
442 6.40 6.39 6.24 6.48 6.59 6.60 7.19 9.21
5=k 5.84 5.53 5.54 5.63 5.52 5.38 6.14 7.59
6 =} 5.65 5.51 5.51 5.44 5.45 5.36 5.99 6.21
74} 5.20 5.26 5.16 5.20 5.16 5.58 5.75 5.59
8d =} 5.16 5.15 5.26 5.09 5.13 5.16 5.59 5.77
¥ 2
A7zt |pH
blank 0.001% 0.005% 0.01% 0.05% 0.1% 0.5% 1%
194} 6.40 6.37 6.41 6.53 6.85 7.43 9.70 10.57
3Yxf 6.24 6.13 6.37 6.59 6.71 6.91 8.30 9.03
442k 5.29 5.54 5.91 6.02 5.58 5.76 5.86 8.58
5U A} 5.75 5.50 5.56 5.60 5.57 5.65 5.82 6.30
64 =} 5.73 5.62 5.60 5.35 5.40 5.53 5.58 6.08
792} 5.25 5.10 5.27 5.04 5.12 5.11 5.57 5.77
83U =} 5.24 5.12 5.17 5.06 5.07 5.11 5.52 5.65
¥ 3
A7zt |pH
blank 0.001% 0.005% 0.01% 0.05% 0.1% 0.5% 1%
194} 6.40 6.37 6.41 6.53 6.85 7.43 9.7 10.57
3¢t 6.34 6.44 6.04 6.04 6.48 6.48 7.12 8.92
442 5.31 5.21 5.28 5.11 5.23 5.27 5.57 5.71
5U A} 5.37 5.30 5.37 5.24 5.24 5.27 5.68 5.76
6 =} 5.25 5.09 5.21 5.16 5.22 5.18 5.56 5.73
794} 4.35 4.32 4.49 4.49 4.78 5.03 4.97 5.14
8=} 4.26 4.25 4.27 4.14 4.21 4.33 4.91 4.58
® 130 RNE, = A7t 22 st FeF pll7t A SAHNC, Agte] Aol meh =) Ak
sloll o3l pH7l HasteE AL ]l

aCsh 720010 AR AL TAARE ozl pirh 5.5 olakz Wolhd Hal # Wz B 0549 19
£ A BAZe piE 8UAA pl 5.5 oo FA5T,

T

[e))]
1:1

A RS BAFY AS, HERTFY pHrt 4UAEE] 5.5 o]stE Wolxd Hla) & 3z BE 0.5%9 1%S
BA= pHE 6YA7HA] pH 5.5 o] o R FA EH L.

ﬁ& 2

%N &

A5 1006 FA5 F w7 RS ez Wrlela, 4T, 7.2C, 15CHA 19-8U74 A%atwA w53
7Ve AAskaL, o 235 & 1~-39] YyERAT

PP DA BA AAE R 447 203049 MY a9 g9 Adelel 108 HEom A
Atk i, ¢, %, A%, A, v 9, olF % FRA AEES] 7 g ds) H5H 54l ¥4
Fe A48 FES a9
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AE FA4L T 40 =AIE uvpel o] FXL9 A= AR 1 mlE F3Fe] Son et al.,(Fish Aquat Sci
17, 197-201, 2014)9] wHo| we} =AHsgn, AZF A g5 #43}3taL, Son et al.,(Fish Aquat
Sci 17, 197-201, 2014)¢] Rk We] wa} Uit A7 5o AL HATE STt

AFHEA dox @TJroﬂ g BA Age ABe W& HAuvxFexE yehlilen 4L Duncan's
ultiple range test® H7Fe] 94 (P<0.05)2 AASTH(Steel and Torrie, 1980).

=

¥ 4
A7 | pH Viable cell counts Coliforms Fecal Coliform (MPN/100
7l?} (log CFU/mL (MPN/100 ml L)
Dy I8 Jc b [a 8 Jc b |a B [c o [a |8 Jc b
0 |632]6.40|6.38]6.55] 25| 2.6 1.6 1.3 |<1.8]<1.8]|<1.8|<1.8|<1.8]<1.8]<1.8]<1.8
+0.3] £0.6 £0.3| +0.6 £0.4] +0.2] +0.2| +0.3
1 |6.16]6.236.19]6.28] 25| 23] 2.1 | 2.4 | 2.0 <18 <1.8]<1.8|<1.8]<1.8|<1.8]<1.8
+0.3] 0.6/ £0.3] £0.6| 0.4/ +0.2| £0.2| £0.3
2 |6.12]6.056.06(6.24| 23] 25| 23| 25| 78] 40| 4.0/ 2.0 |<1.8|<1.8]<1.8[<18
+0.3] £0.6 £0.3| +0.6] £0.4] +0.2| +0.2| +0.3
3 |5.84] 5958|5923 2123|2391 68]|45]|45]|<1.8]<1.8/<1.8[<18
+0.3| £0.6| £0.3{ £0.6| +0.4| +0.2| £0.2| £0.3
4 |554|561|555|556] 31| 31| 45|23 13]82]|68]|78|<1.8/<1.8/<1.8/<1.8
+0.3] £0.6] £0.3| +0.6] £0.4] +0.2| +0.2| +0.3
5 |533|5.32]532]530] 3532|4322 18] 18] 18| 11 [<1.8/<1.8/<1.8[<1.8
+0.31 +0.6| +0.3] +0.6] £0.4| +0.2] £0.2| +0.3

A: Blank; B: 0.1% = =7} &Z(10S); C: 0.5% Akt & =2 (LBF); D: 0.1% 10S + 0.5% LBF.

5
A7 | pH Viable cell counts Coliforms Fecal Coliform (MPN/100
7l?} (log CFU/g) (MPN/100 g) g)
@D T8 Jc o fa 8 Jc b o 8 Jc b |a B Jc In
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0 [6.3216.3116.3216.35| 3.0 | 2.4 | 2.5 2.4 | <18 | <18 | <18 | <18 | <18 | <18 | <18 | <18
+£0.31£0.7+£0.2[/ +£0.2{ +£0.4]| £0.2]| £0.2| £0.2

1 |6.18(/6.16(6.156.22| 3.1 | 2.8 | 3.1 | 2.9 | 20 | <18 | 20 18 | <18 | <18 | <18 | <18
+£0.3] £0.7[ +0.2] +£0.2| £0.4] £0.2| £0.2[ £0.2

2 16.1016.17|6.06|6.18| 3.0 | 3.1 | 3.0 | 2.6 | 20 20 | <18 | <18 | <18 | <18 | <18 | <18
+£0.31£0.7+£0.2[ +£0.2{ +£0.4| £0.2]| £0.2| £0.2

3 |5.9216.0315.96(6.05| 3.0 3.1 | 3.1 | 2.5 | <18 | 40 | <18 | <18 | <18 | <18 | <18 | <18
+£0.3] £0.7[ +0.2] +£0.2| £0.4] £0.2| £0.2[ £0.2

4 |5.56]|5.57|5.81(5.96| 3.2 | 3.5 | 3.5 | 2.3 | 61 45 40 18 | <18 | <18 | <18 | <18
+£0.31£0.7]+£0.2[ +£0.2{ +£0.4]| £0.2]| £0.2| £0.2

5 [5.42|5.47|5.75|5.83| 5.2 | 4.3 | 4.8 | 2.4 | 220 | 120 | 190 | 61 | <18 | <18 | <18 | <18
+0.3] £0.7[ +0.2[{ +0.2{ +0.4] £0.2| £0.2[ +0.2

A: Blank; B: 0.1% = =z} &Z(10S); C: 0.5% Ak & 2 (LBF); D: 0.1% I0S + 0.5% LBF.

¥ 4 % 50 yEbd mie} o], 0.1%9 & HZ BEE3} 0.5%99] 4k HE BES FA0 HUkeE AEF (D)o
iz 2 247 37k o2 e‘iﬂ% o] Hls] 5 AFA pH §A4 &3 2L guk AdFe AN FA T A

oA 71 aabAll Aoz yebkt

TR DE AR AEGAELUAS A 12 2 74

o}
MPN/100g ©lah)e] A= a1 3l

pH Wgte] 4%, 49 093kl $150 A2 BE ARAA pi7h 6.3 o # 59 A NS 3
Z5ha gloit 4471gko] |

Zo digh ofe] Aol ot AFe FE| o] FAFHAL T Aite] =y wite] Al el A}
pHe] Fae Dgek BAVE lo] 28X R pHe A= FAAZEHN HFsivtar A8kl vt (Son et al.
Kor J Fish Aquat Sci 47, 495-500, 2014). ©]& HIoME =2 pH 6.39]42 "Very good", 6.2—5.9—c
"good", pH 5.8 "off", pH 5.7-5.5+ "musty", 5.2°]3}= "sour" HE "putrid"Z® FA I},

olsh sl ETAME A 3¢ oF piivl 5.8 ol FAW FA As dehbAw, 0.1% F A2
ot 0,56 AT WA BEE BAG A AAT AT SUAAE o 5.8 o4 FA G A4S Al
@ 5 agl.

W ONE FES FA AHE AP, dEiel wstel Az 29 of

AZHoZ 0.1% = 7 =3 0.5% F2F
Ao A7 4 2t dE Aow B4

= 9z B2 0. 1%(w/v) TF 2S5, §AE Bg B9 0.5%(w/v) 23 WS, F sz B 0. 1%(w/v) 2
b a2 0.5%w/v) £ FX19 247 250mLel 500g2] MES Yar, 4ColAM 5947 BAstHA B
AHE Ak, T AdE 3 6ol HERIT
A5G E AL BH3 HAXE 283 AN 20-30419] Y oY 89S AAse] 108 FHEPoes AN
Stk o, 8, kA Ak, v gk oo]F H Fh dire] 7z g gl dsd BEAo] =&55E
e HLE FEE Y
¥ 6
AZ7I1ZHY) (9F g gt Az i Hjag °1H THH A
s =
0 A 9.540.3] 7.6+0.8 | 7.6+0.5| 8.140.3| 4.440.3| 4.940.6 | 1.6+0.1| 7.9+0.4
B [9.1+0.3| 7.440.8| 7.0+0.5| 8.1+0.3 | 3.940.3| 4.340.6| 1.6+0.1| 7.5%0.4
C 9.64+0.3] 9.04+0.8 | 8.1+0.5| 8.5+0.3| 4.0£0.3 | 3.54+0.6 | 1.7+0.1 | 8.0£0.4
D |9.840.3]|8.9+0.8]|7.940.5| 8.6+0.3|4.5+0.3]4.3+0.6| 1.6+0.1(7.140.4
1 A 8.140.4 ] 8.04+0.3| 7.440.4 | 7.64+0.1| 4.64+0.3| 5.0+0.4 | 2.740.2 | 7.0£0.6
B 8.940.4] 8.6+0.3]7.940.4| 7.940.1]4.340.3] 4.440.4]2.340.2]6.140.6
C 8.940.4 ] 8.740.3[8.0+0.4 | 7.740.1| 5.0£0.3 | 4.140.4 | 2.440.2 | 7.6%0.6
D 8.440.4]8.340.3]7.140.4 | 7.740.1] 4.340.3] 4.740.4| 2.440.2] 6.720.6
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2 A | 7.740.5|7.3+0.3| 6.1+0.5| 7.1+0.1| 5.0+0.4| 6.940.5| 2.940.1| 5.740.3
B 6.740.5| 7.440.3]6.340.5| 7.040.1| 4.440.4 | 5.940.5[ 2.940.1 | 6.340.3
C 7.340.5] 6.940.3 [ 6.740.5| 7.340.1| 4.340.4| 6.0+0.5[ 3.14+0.1] 6.340.3
D 6.6+0.5] 6.940.3 | 5.440.5| 7.040.1| 4.140.4 | 6.440.5[ 2.940.1| 6.140.3
3 A |6.6+0.2|6.3+0.4|5.1+0.1| 5.7+0.3 | 4.3+0.6 | 4.440.2| 2.440.2| 5.440.2
B 6.540.2 | 7.040.4 | 5.240.1 | 5.64+0.3 | 5.340.6 | 4.440.2 [ 2.740.2 | 5.940.2
C 6.740.2 ] 6.0£0.4 | 5.04£0.1 | 5.340.3 | 4.14£0.6 | 4.240.2 | 2.740.2 | 5.740.2
D 6.340.2 | 6.64+0.4 | 5.140.1 | 5.140.3 | 5.140.6 | 4.740.2 [ 2.440.2 | 5.940.2
4 A | 5.440.4|5.1+0.3| 5.0+0.3 | 5.840.6 | 3.34+0.2| 5.0+0.5| 3.14+0.3 | 4.840.3
B 5.840.4 | 5.440.3 | 5.040.3 | 6.340.6 | 3.540.2 | 4.64+0.5[ 2.840.3 | 5.040.3
C |4.940.4| 4.840.3| 4.540.3| 5.340.6 | 3.1+0.2| 5.5+0.5| 3.5+0.3 | 4.4+0.3
D 5.440.4 | 5.040.3 | 4.540.3 | 5.040.6 | 3.340.2 | 4.540.5 [ 3.040.3 | 4.440.3
5 A [3.7+0.3|4.0+0.2| 4.1+0.3 | 3.940.4 | 3.940.4| 5.340.3| 3.74+0.4| 3.940.3
B |3.340.3|4.0+0.2| 4.0+0.3| 3.440.4| 3.64+0.4 | 5.440.3| 3.440.4 | 3.440.3
C |3.1+0.3]|3.740.2| 4.64+0.3| 4.04+0.4| 3.6+0.4| 5.1+0.3| 3.4+0.4| 3.9+0.3
D |3.440.3|4.140.2|4.140.3| 4.340.4| 3.040.4 | 4.740.3|2.740.4] 3.940.3
A: Blank; B: 0.1% = =2z} #(10S); C: 0.5% FAtd @& 2=(LBF); D: 0.1% I0S + 0.5% LBF.
& 69 vERd wke} o], A AV Foll ERT T v RS W, = 7 Eud fARF dasd #1Ut
of W F|FH WIE Z Aole glv AoRE YWt Xk AG7|zte] T gl wEt #esder HAy
]l F7M7F F7hekr] AlAsiYlem A 5Y o]FZE o|FH 7t FAstY BEHIE AT U . 53 A
T4 o]FEE BE AlRA FRAQ HEE(total preference)”’} 5.0 o]3t=2 FA A1 AsN7F T3
olde] Axg FI W, Bx =o Ax FAH = Wzt By fAbr daEY Hte e dsAel
FES HAA FowA Hojd AP A aHE VT F dE HoE YEWT).

AAd 3: & A BT+
= A4 B 0. 1%(w/v) 2

47 wE B2 A4 W7
far @

350mLell 300ge] A=S €ar, 4T

P B 0.5%w/v) £ FHS TollA 5
Uz BystaA S Az pH, duk Alds 2 AAXEAAY WelE 77 SAsta, o 2A%E A 7
2 7 8o YERSITE. ol olF AR A %2 SAFE UERTE ST
7
b
271 3¢ pll Viable cell counts Coliforms Fecal Coliform
() (log CFU/g) (MPN/100mL ) (MPN/100mL)
5 A o3 = A A 43 =T A A 43 =T A A3
0 6.32 6.34 3.36 3.65 7.8 6.8 <18 <18
+0.01 +0.01 +0.01 +0.01
1 6.24 6.26 3.18 3.12 79 2.9 <18 <18
+0.02 +0.01 +0.02 +0.01
2 6.11 6.15 3.4%£0.01 3.17 250 4.5 <18 <18
+0.01 +0.01 +0.02
3 6.01 6.10 3.29 3.27 160 130 <18 <18
+0.01 +0.01 +0.01 +0.01
4 5.88 5.95 3.22 3.7%£0.02 790 <1.8 <18 <18
+0.01 +0.01 +0.01
5 5.69 5.82 3.51 3.4%£0.02 180 18 <18 <18
+0.01 +0.01 +0.02
HZ8
A=
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271 3¢ pHl Viable cell counts Coliforms Fecal Coliform
(o (log CFU/g) (MPN/100mL) (MPN/100mL)
Yz T A A 4l3 Yz T A A3 gz A A3 gz A A3
0 6.32 6.34 3.36 3.65 18 56 <18 <18
+0.01 +0.01 +0.01 +0.01
1 6.24 6.26 3.18 3.12 470 18 <18 <18
+0.02 +0.01 +0.02 +0.01
2 6.11 6.15 3.4=% 3.17 18 18 <18 <18
+0.01 | +0.01 | o1 | *0.02
3 6.01 6.10 3.29 3.27 170 20 <18 <18
+0.01 +0.01 +0.01 +0.01
4 5.88 5.95 3.22 3.7% 18 <18 <18 <18
+0.01 | +0.01 | 0.0 | ¢ g2
5 5.69 5.82 3.51 3.4+ 220 120 <18 <18
+0.01 | +0.01 | 0.02 | ¢ o2
¥ 7 2 8o yERt mie} ol 0.1%9] = Wz B3t 0.5%9 FAbE L E BES Ao Hrbek A5 E
z3o] v T4 Azl pl 74 &3 2 ARt Mo JAAEAM T APolA o aaHel o=
Ebst

ob&d], & 500gS 250ml 2] T3
A &y, s FAA &t o

A 4 2 4 E2 +

Ar BWSEA BEPAE DA,

o
T

A

Mo s B A4 37t

=13

B9 ¥

g
oS

a 22 0.5%w/v)

I AE F 99 vehSit. ol of

N

5

£33 =214 350mLel 300ge] =S @ar, 47

Cell A
FALE AeshA] #e T35

4 9 59} vl E F 300gS 350m1e] FR ol BEA] pl
2 Ae FAsFATE.
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K=}

o

9

27717k < 3 g A7 Zkuk Hj @ gk ol# &5k 34A

(a) Aee

0 = 7.8 4.7 5.7 6 5.2 6.3 3.1 2.3 5.6
2 A ¢4 8.3 5.2 6.2 6.5 5.2 5 2.8 3.8 6.4

1 = 6.4 4.4 6 5.8 5 6.3 4.1 3.8 5.7
2 A ¢4 7.3 5 6.2 6.3 5 5.2 3.8 4 5.9

2 = 6 4.3 6.4 5.7 5 6.9 4.8 3.5 5.2
2 A ¢4 7.5 5.3 6.7 6 5 5.9 4.2 3.8 5.6

3 = 5.6 4.6 5.8 5.7 4.3 6.9 4.5 2.9 4.9
2 A ¢4 6.6 6 6 5.6 4.5 5.5 4.2 3 5.3

4 = 5.5 4.5 4.7 5.3 4.6 7.1 3.8 3 4.9
2 A ¢4 6.2 6.1 4.9 5.3 4.6 5.5 3.1 3.5 5.4

5 = 5.2 5 4.5 5.1 4.8 5.4 3.4 3.5 4.4
2 A ¢4 5.14 6.4 4.8 5.5 4.2 4.7 2.8 4.1 4.8

17F ol gz v 319lS o, = 37 22y fA gaad 3JU)
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AR (30
|

| ok
“ e I

kel
d—ﬁd—;ﬁl

™
=
ol

VI

F=h count

AR 1l + 10mM Sl44 9 ml.
oHA|E A

AR 1 mld BF PCAGSandard plate count agar) 15 mlL &
£ mE|F A I EF3L

3%, 24 hour

Al B(Z)
1
EEE
1

1tk
B
i

!

: o
—|i=
[

i
ook

1zl =
= Sl ol -
ol i

7‘]V:]E—'];_l‘ count

A B 250g+ 10mM =4 250 ml,

+dE I 2 Zal + W0mM F4 5 88mL (1/10)

S A1AE Iml + 10mM 245 gml,

EEER

S4AR 1 mlol B PCAGandard plate count agar) 15 ml 4
£ HEZFAM 42 253

37, 24 hour
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