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7=} 5.20 5.26 5.16 5.20 5.16 5.58 5.75 5.59
8d 2t 5.16 5.15 5.26 5.09 5.13 5.16 5.59 5.77
* 2
A7t |pH
blank 0.001% 0.005% 0.01% 0.05% 0.1% 0.5% 1%
193} 6.40 6.37 6.41 6.53 6.85 7.43 9.70 10.57
3dx} 6.24 6.13 6.37 6.59 6.71 6.91 8.30 9.03
49 =} 5.29 5.54 5.91 6.02 5.58 5.76 5.86 8.58
59 = 5.75 5.50 5.56 5.60 5.57 5.65 5.82 6.30
642} 5.73 5.62 5.60 5.35 5.40 5.53 5.58 6.08
79 =} 5.25 5.10 5.27 5.04 5.12 5.11 5.57 5.77
8U 2} 5.24 5.12 5.17 5.06 5.07 5.11 5.52 5.65
# 3
A7k pH
blank 0.001% 0.005% 0.01% 0.05% 0.1% 0.5% 1%
193} 6.40 6.37 6.41 6.53 6.85 7.43 9.7 10.57
3} 6.34 6.44 6.04 6.04 6.48 6.48 7.12 8.92
44 =} 5.31 5.21 5.28 5.11 5.23 5.27 5.57 5.71
5U =k 5.37 5.30 5.37 5.24 5.24 5.27 5.68 5.76
642} 5.25 5.09 5.21 5.16 5.22 5.18 5.56 5.73
73} 4.35 4.32 4.49 4.49 4.78 5.03 4.97 5.14
8d 2} 4.26 4.25 4.27 4.14 4.21 4.33 4.91 4.58
® 130 RNE, = A7t 2Ee] vt FeF pll7 Al SAHN, Agte] gl meh @) Ak
slol] o3 pl7} HFAshe AS AT
4T9 7.2CAA AFg BA=FS 7YAHE 27 pHrt 5.5 olst® Wojxld vlaE] & 7z &% 0.5%9 1%
%%%h}%ﬂﬁﬁpmfsgkk1pH. oldo s FAHT.
15CoNA A3 BAZFe Ag-, NET-9 pirt 4L9A32E 5.5 o]tE Wojdd ula] & sjg B¢ 0.5%9 1%=
Tt BX =9 pHE 69A7HA] pH 5.5 o] o2 FAH AL},

A5 1000 FA50 F w2 RS e Wrlela, 4T, 7.2C, 15CHA 19-8U744 AFawr w53
7Ve AAskaL, O 235 & 1~-39] YERAT

WA R A BH3} AN E F58 SAA2 20-30419] A a9 89S dAste] 1048 Hmyor st
Aok, el¥, B, g, Az, Au wd %, olH 9 FPA MEE] 7t Fuo] gl #eH 5Ao] ¥4 F
e A4E FES 90

EO1-30RRE 4TA AFd AF(FA D)o 192 #ed A, P9 AS dndorn wE ¢5ag
ko gre] A9 diAd e FEPou = Azt BEE 0.5%w/v), 1%(w/v) H7Fe Awe] A9 AEmrt "WojH
=t

3A2be} 43t AFe A9 e gAR FEsAeY F 7 EEE 0.5, 1% HUHR A2 A4S I
@ BTt Folg o, & W7 B2 FhFol we AR UiF o] MEwr} 375 wxﬂu}
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1., (Fish Aquat Sci
dE ANBEE F#Z3sla, Son et al.,(Fish Aquat

=
Sci 17, 197-201, 2014)¢] B3+ HFH
AR Aoz Qﬂroﬂ g3k 54 AHZe AlRd g8 HFtETFex=2 yYelglen #4242 Duncan's
multiple range test® H7Fe] F9A(P<0.05)%2 A3 cH(Steel and Torrie, 1980).
F 4
A7 | pH Viable cell counts Coliforms Fecal Coliform (MPN/100
7 l? (log CFU/uL (MPN/100 nL nL)
Dla I8 e o [a B Jc o [a B Jc o [a [B [c b
0 6.3216.4016.3816.55| 2.5 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 6.166.2316.19|16.28|1 2.5 2.3 2.1 2.4 2.0 <1.81<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 6.1216.05|16.06|16.24| 2.3 | 2.5 2.3 | 2.5 | 7.8 4.0 4.0 2.0 |<1.8]|<1.8]|<1.8]<1.8
+0.3] £0.6] £0.3] £0.6] £0.4][ £0.2{ £0.2| £0.3
3 5.84| 5.9 15.8615.92|1 2.3 2.1 2.3 2.3 9.1 6.8 4.5 | 4.5 ]<1.8|<1.8]|<1.8]<1.8
+0.3] £0.6[ £0.3| £0.6/ £0.4| £0.2| £0.2| £0.3
4 5.54|5.61|5.55|5.56| 3.1 | 3.1 | 4.5 2.3 13 821 6.8 7.8 [<1.8(<1.8[<1.8(<1.8
+0.3] £0.6] £0.3] £0.6] £0.4[ £0.2{ £0.2| £0.3
5 5.3315.3215.32|15.39| 3.5 | 3.2 | 4.3 | 2.2 18 18 18 11 | <1.8|<1.8|<1.8|<1.8
+0.3] £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
7lf} (log CFU/g) (MPN/100 g) 2)
Dy I8 e b [a 8 Jc b |a B [c o [a |8 Jc b
0 |6.32]6.316.3206.35] 3.0 2.4 2.5| 2.4 | <18 | <18 | <18 | <18 | <18 | <18 | <18 | <18
+0.3] £0.7| £0.2] £0.2| £0.4| £0.2| £0.2| £0.2
1 |6.18]6.16]6.15]6.22] 3.1 2.8 3.1] 29| 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 [6.10]6.17|6.06|6.18| 3.0 3.1 | 3.0 2.6 | 20 | 20 | <18 | <18 | <18 | <18 | <18 | <18
+0.3] £0.7| £0.2] £0.2| £0.4| £0.2| £0.2| £0.2
3 5.92]6.03]5.9]6.05]3.0] 31| 31|25 <8 4 | <18]| <18 | <18 | <18 | <18 | <18
+0.8 £0.7] £0.2] £0.2| 0.4 £0.2| £0.2| £0.2
4 5.56|5.575.8115.96| 3.2 3.5 3.5 2.3 61 45 40 18 <18 | <18 | <18 | <18
+0.3] £0.7| £0.2] £0.2| £0.4| £0.2| £0.2| £0.2




[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

ZIHSd 10-2016-0133778

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% = 3|z} £2(10S); C: 0.5% fribet T& 2(LBF); D: 0.1% I0S + 0.5% LBF.
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=o] Ze]azle] sjdadE T Hate] w7 o

=l

=2l heke] ZHaet
)

ple] ZAhv= LS AAT) Qo] AE2H o7 plie A= FEAEEZAN FFgsicta Fstar o}t (Son et al.
Kor J Fish Aquat Sci 47, 495-500, 2014). ©o]& HIIME =2 pH 6.39]42 "Very good", 6.2—5.9’\:‘
"good", pH 5.8 "off", pH 5.7-5.5+ "musty", 5.20]3}= "sour" W& "putrid"= AT}
ol9} #As}o], PR TolA = A 3¢ o]F pHYl 5.8 013} 4% F4 As7F dElUARE 0.1% = 317 &
T 0.5% A HE SES A HUreE Agate] A 5U7AIE pH 5.8 oS FAIStL e AE g
g 4 AT
AZHoR 0.1% & 7 2L 0.5% fFabd HE BHS SAld M7 AS, gizatel vlste Ha 2d o]
€] ?<1 $71F A% a2t e Ao A HAT
AAd 2: F A4 BT + fA7 Za BT #5AA
500g9] A=& 250mLe] FXF(ENFY @9 HlE 2:DE SAA EFAFA (1) = B 0.25¢, (ii)
A g B 1.25¢, (i) F o7 l"ﬁ:aL 0.25g +& @h} vy B 1.25g% ¥3tsle gUs Yol, = #7
S 0.1%w/v), FAHE ZE EE2 0.5%(w/v) 7t HES HEetal, 4ColA 547F BastuA #eAAE A
Alstar, o A3E % 69 YEFSIH.
T e AAF HHF HAAE F53] 5AAZ 20-30419] #ld o9 89S AAste] 1038 HEHoR AAsh
Aok, o, g, sk, Z, Ak, vd vk o]F W ARl AFES 7 3o giE] Bsd 5o =555
=2 AS5E FEF SGY
FZ6
AZ71ZHY) |9 g gt Az Zak LI °]§ A A
I
0 A 9.5+0.3| 7.6£0.8] 7.6x0.5[ 8.1+0.3 | 4.4£0.3]14.9£0.6 | 1.6x0.1[ 7.94+0.4
B 9.1+0.3| 7.4+0.8] 7.0£0.5| 8.1+0.3[ 3.9+0.3| 4.3+£0.6| 1.6+0.1 | 7.5+0.4
C 9.6+0.3]1 9.0£0.8]1 8.1+0.5[ 8.5+0.3 [ 4.0£0.3] 3.5£0.6 | 1.7+0.1 [ 8.0%+0.4
D 9.8+40.3 ] 8.9+0.8] 7.9+0.5| 8.6+0.3 [ 4.5+0.3| 4.3+£0.6| 1.6+0.1[ 7.1+0.4
1 A 8.1£0.4 1 8.0+x0.3| 7.4+0.4| 7.6%£0.1 ] 4.6%£0.3] 5.0+x0.4 | 2.7£0.2] 7.0£0.6
B 8.9+0.4 1 8.6+0.3] 7.9+0.4| 7.9+0.1[ 4.3+0.3| 4.4+0.4| 2.3£0.2[ 6.1+0.6
C 8.9£0.4 1 8.7+x0.3]18.0+0.4| 7.7£0.1] 5.0%£0.3] 4.1+0.4 | 2.4%£0.2 ] 7.6£0.6
D 8.4+0.418.3+0.3] 7.1£0.4| 7.7+0.1 [ 4.3+0.3| 4.7£0.4| 2.4+0.2| 6.7%+0.6
2 A 7.7£0.5]1 7.3£0.3]1 6.1+0.5| 7.1£0.1] 5.0%£0.4] 6.9+x0.5| 2.9£0.1] 5.7£0.3
B 6.7+0.5] 7.4+0.3]1 6.3£0.5| 7.0+0.1 [ 4.44+0.4] 5.9£0.5] 2.9%+0.1[ 6.3%+0.3
C 7.3£0.516.9+£0.3]1 6.7+0.5| 7.3£0.1] 4.3£0.4] 6.0+x0.5| 3.1£0.1] 6.3£0.3
D 6.6+0.5]6.9+0.3] 5.4+0.5| 7.0+0.1[4.1+0.4]1 6.4£0.5] 2.94+0.1[ 6.1+0.3
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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 |15.4+0.4]|5.140.3]| 5.0+0.3| 5.8+0.6 | 3.3+0.2| 5.0+0.5| 3.1+0.3 | 4.8+0.3
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|4.8+0.3|4.5+0.3| 5.3+0.6| 3.14+0.2 | 5.5+0.5| 3.54+0.3 | 4.440.3
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 |13.7+0.3]|4.0+0.2]|4.1+0.3| 3.940.4| 3.9+0.4]5.3+0.3| 3.7+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 [3.140.3|3.7+0.2| 4.6+0.3| 4.0+0.4| 3.6+0.4| 5.1+0.3| 3.440.4| 3.940.3
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.
& 6o YER wiel o], A= AV Foll tlxay Hlal SGls W, & 97 By fAk gaed 3ot
of wWg #eHQl Wste & Aeole fle Bo® yehwth. ARt AA7|te]l Skl wheh @e A om KA
A HJIE Fhek] ARk o A% 59 o] T 2= o]H7F FAlEke] AEHILE AT FUF Gl
E3] A 49 o3 2= BE AlBoA F3Z e MF % (total preference)’} 5.0 o]&t= EA A< Asjrt F
SHTE. o)) ATE FTHFI KW, BX =9 Ax FAH = A4 2L At daRE Hrbe ey #
S0 TS HAA] oA Hold A dF aE VA & e AR YEREY
oo m E i g EAS FES A Vssdie v, @AY B AAE 7 A Al QlojA] o]
gt FAA Ve oA vighAes AA] e o, oo o3 2 we] ®STF AgEE Fo] ofd HE
Wule Flojrh, mEha], B Wi AFAAQ] WHelE HEH FAFIEFY IAEY 7R 9t AHoHun
g =
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