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Summary

The result of ozone water and gas treatment for the storage

elevation of the surimi in the market is as the below :

1. The sterilization rate under the condition of the treatment
at 4T, 10T and 25T with ozone density 0.9 ppm has shown
2.1 x 10° CFU/m, 2.4 x 10° CFU/mt and 2.6 x 10° CFU/mt
respectively. In case of the treatment at 4T rather than
25T showed the sterilization rate higher when treated by
ozone.

2. In case of the treatment for 30 minutes and 15 minutes
with the ozone density 0.9 ppm, the changed quantity of
saturation fat acid was 18.66% by non-treatment, 18.22% by
15-minute treatment and 19.02% by 30-minute treatment,
the little increase trends. The changed quantity of non-
saturation fat acid has shown 81.69% by non-treatment,
81.15% by 15-minute treatment and 80.76% by 30-minute
treatment, the little decrease trends.

3. In case of the low temperature storage of 4T after ozone
treatment, the periods to arrive at 10° CFU/mt of the number
of the germs in the early stage of change by the microbe
has shown about 7-day nuder non-treatment, about 21 days
nuder ozone treatment and it proved that ozone treatment can

extend the periods for arrival at the change standard about



14 days more than non—treatment.

4. The periods for arrival at 10° CFU/nt of the number of germs
which corresponds to the early slage of change showed
about 3~day by the treatment of 0 ppm, 6-day in case of PE
packing with vaccum 80% after 0.9 ppm treatment and
19-day in case of PE vaccum packing after ozone treatment
and it proved that about 16 days can be extended in case of
PE vaccum packing after ozone treatment rather than
non-treatment.

5. When treated by the surimi washing liquid in density of 1,
3 and 5 ppm for 60 minutes, COD was 170 ppm just befor
the treatment while treated in 1, 2 and 5 ppm , COD was
168, 162 and 141 ppm respectively.

When we observe the above results, the storage periods
could be extended by storing in the low temperature in vaccum

packing of PE and ozone liquid treatment for the storage quality

elevation of surimi in the market.
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1.4 @

28 S5FFH4oz A JEAAAA Y &7 FHHER
gov, A7 AFHAA AE AzH@ Y. ol HE FFA %F
zABEY ZWA R QNN WFE AFA A
nAgEAcle $24e ¥2 EohAR gt AR ¥FAE
AdAXN} EAL FASAA FTFHu, A9 33, FHA A4
P BALAYAE A8 vAEA s FasH, AFY HE, AT,
¥4 SE3Y 59 Adez AFAE ETox AR FAe
gugozxn ARNAANE AL F Y& W] 2a7HIT Yo
=3 FHEA F5F FREA FUPA = AFA, &5
So] Wiy tANH FAol dF #Aol FoIAZ A WAA E
AgoAE vYE AojE Ad HPE FY JU2 LFEOE RS
A st 1 AAE AFIY.

©Z(0Ozone, 03)& 18401 Schonbeinol 218 WAHZ2H,
18939 HUIc=ojA FFAHY 2E5EFHez AL AEHUNL,
a9 A= gmr¥ord Qg A4Hz AP eEzgERLE
WYAuS S olgdte Axol LAY UAE /tE A 2EFS
wgNZ 4 gt 190249 Siemens$t Halske: SUdA AFAAE
g% ZAFRY & ¢4 FAE AFRsPon, 19069 &
olgd 2859 YA AAAHs TF2o| AFH ], F¥, A
ZHE &&5Ad 2EE o435 U

oze nygEe AMEYs} DNAE H#Ad0, 540 ¥AAE doH
WA 2 FAE BASEA &= 4F/1%E Add. FFAYAA
A, 93 S BEFoz A4 AR, EF A2E o] &3 4



LEL U& F Jow, 20~3089 FHL WAV HETH wHE
NzZHge) 22 @957 wFEd 23 e9EL d/A 4=
AA72 AU glo] AFAAEG FFLS vAA F= HA A
QFEY $8AFI AYHT U}

QEL QA 7Hj9 ZHF AFHE 2L AZAZA UAQol
e FEL IFF BL 59 UAPESY aHAFHeY. {FHHA
YRojA HEAYR 2FES] $EH Fon, AF ARV E
AZANF 7] Aste] LEN2E ol g on, kAAY F HAIE
AR 98 2FL B &3 A A AL $.

AEo QEAIYP AF= Baranovskayar: ZAAY AL FY
AR FFL A89, Ewell& S5, A7, ofAd] did L&A
Astg pusHPoH®, P dF AFEHOV, ads
3% %) 3¢ A7 A% B3 F3 9o

FFAEY AAE FAE Astd AF9 A#, F2, EAF 29
%L FA F= PWHAJAAN ATFH oER 2L FF FTL
AANIE PPz 2FL o435 dFd A7/ 4453 gl

B @A 199439] 68,058ton, 19953 70,719ton (FHFAHS
AAY, 1996)2o2 4259 F7gt @A Ln87 FHE A= Hol=
FALENES U oFe dig eEAEY IIAE HEI}UC.
Ngol2e AZA 4 9 A=FAY 98, F4, B4 &3
FA %= WG EAYY AFiAd, A AR, ¥R
ARZAY, 2EAY F uEdH:= A5 AAHAd diso HEE
st



O. As € %44

1. As

Aol A8d Ass AFFINZAA ABH= oFS 798
¥, 5TY A& {fANUAM FHFHez A9FL2=2 S3AY. 9
YA AAN 2= 3x3cmd A7z BdE FH dEWd 2o
4TAA ALA33AA 48hrdldl 4¥A48= AHE3AY.

2. 24y

Age Ag4d A8 EHe vF FFLAPIJ(APHA)
EZAEAYE NFzoz gagon 2AWYs 7]71= Table 1%
Fige

Table 1. Major Instruments or Method Used for Analyzing

Surimi

Item Method or Instruments
Moisture A{rQAzxY
Crude Protein Semimicro-Kjeldahl Method
Crude Lipid Soxhlet Extraction Method
Ash AR 33y
Amino Acid Amino Acid Analyzer, LKB Biochrom 20
Fatty Acid Shimadzu GC-14A
TBA £33 4, 530omolA 3= 53

COD Closed Reflux, Titrimetric Method




21 g E B4

APAre INPdELe FELS  105TAA gt azxmy,
Za9 38 Semimicro-Kjeldahl ¥39q, =AW ethyl ether®
o] &3 Soxhlet F&9, Z3JEL 600CAAY AAH3zYPor
AFsAq.

2.2 o=t B4

A5 50 mgoll 6N-HC1 3 mE 718t 110ColA 24 hrgdt 719 &
¥ Whatman paper No.622 AEY2 clk gas® HAAIIF 0.2
M Na-citrate buffer(pH2.2) 2m& 7}33 membrane filter(0.2
m)E ol&3e AEHe ofvxF AFEA7I(amino acid
analyzer, LKB, Biochrom 20)& A}-£39 #42 3.

23 AW B4

Ethyl ether& o] &34 soxhlet:&34o2 AW E F&F H
o 0.1mlE Az  Metcalfe F'W PN st
05N-NaOH-Methanol &9 2 71583 3 ¥ BF;-Methanol®
methylester2 A@AN Y& GC(Shimaduz GC-14A)%
2349, old9 columne supeko, omegawax 10(length 30m,
ID 0.25mm, film thickness 0.25 m), injection port: 210T,
detection port 210C2 3t WA= L& B4 A,

24 a5 &4
nadel YA FAE AEE Adsld homogenizer2



AL AA 1 wE 299 petridishol 7bsta FHwjA (9
43~45THA) 15 nest 49 platingst . Y24 n=wd Fazxg
GdPAAE Q3 AR 3~5 ptE F%(2W0min.olW)s ). ol &
35+1T9 incubatorol Al 24~48hrAl}t w3 P, FAFAH ALY
(colony counter)E& ©| 43¢ JAF/FE A4s Y.

25 2 % 34

100 m¢ §FEZH 230l indigoA e} 10 mE F U3t malonic
acid 1 mt Ho] 2&4F=2 100 nt AFF ). o] 600 nmolAl
FHEE 5389, LEFEE G5 A 59 AF3Aq.

100 x AA

O: mg/2 =

fxbxyv

AA : Difference in absorbance between sample and blank
b : Path length of cell, cm
v : Volum of sample, m¢

f : Absorption coefficient for aqueous ozone, 0.42

26 Atz 534

HAFEARY LENYY AF FA9 JAWATE Folnr] ¢35t
TBAZH thiobarbituric acid value)® 33 %t}. A8 E waring
blendorel A wtdgt 30 g& 4 EG23d HI U o7
WA 10 E I8ty fFAE $38F 9L, TBAANH(069 g9
2-thiobarbituric acidg& S#FF 100 m= £33 TBASY3



WEAL 1: 1(vw/vE EF8 A) 10 € 753, A &
27 F o}#2 & screw cap A@#E Peol AB3} IF:=
2ojA Jtde e, B3 B 5A(UV-spectrophotometer, UV-210)
g o]§39 530 molA NFE FBFEE A PAAE 7
&S TBAIZ ¥AIS4T

27 ¥F 2 AR

¥4AE Table 28 o] =7] 10X16em, 57 8 m, AFL
polyethylene film(PE)& At&3t1ow, A3¥37|(TURBOVAC
SB-320, Germany)& Al&3l9] ¥X¥%, 80%9 FE=E PE
AQu¥3, PE AFXF 3o 4TAA ALAZRAG. 2& A
g Z} AZTYPVE AR/ ¥2 A W48 ¥WsE FA3
BEIAE v FEFAUT

Table 2. Major Instruments or Method Used for Packing

Item Structure
Packing Polyethylene Film(P.E.)
Size 10 X 16cm
Thickness 85/m,
Vacuummachines Turbovac SB-320, Germany

2.8 COD ¥4
oJBg o=d4 AYF F dojAE HFE dA LEVNY TE
0,1, 3, 5 ppme2 Z7|#% F cap tubedl 25 ml # A 349



digestion sol. 1.5 mi$®} sulfuric acid 3.5 ml¥ F Y433 heating
blockol A 150CAA 2A% 719 F 308 A PYA3G.
HAR3719] 4A cap tubecl ferroin indicatorg 1~2 W& Y&
¥ 0.1M FAS sol.o.2 HASHA §o49] Mo] HMoz W=
=& ¥FA3 FAS sol.¥e A% CODE Haad 93
A&,

(A-B) x M x 8,000 x AwF

COD (mg O/ 2) =
n¢ sample

A : Volume FAS used for blank, m¢
B : Volume FAS used for sample, n¢
M : Normality of FAS

29 73x &4

B & QEANHT F dojAE= HFE A 2E/NY FEO, 1,
3, 5 ppmeZ 60EFA F7 I H FBEAE ol&3o9 500
nm A F%&(%)S FA3%d ssAHEAE AD3AT.



3. 493A 2 A=A

3.1 LENEAZA

exqANE FAE acrylFAE Agste 23 BA Aol
7l"e] HEE Fig. 13 Zol AzZsov], A=A Table 3,
Table 491 YEHIQT. 2 &5 AAPA 24 18 L 2N AT
25 8x8 $59 chamber Wl LEAAE HHt. F271AA
94 exz =AY EL ozonizerdol FANA 2EQFE
usqon, digital SEMME AAde] LEF 2EE ZA3Ad.
AEZQARE 98 #FUd go EFFAXAA 4T, 10T,
95ColA 3087 eEAZAY Yt olHAF AN A4
dase AFas 2 AEUsE 2P en, PEAZIER A
A% BEAF AL ACALAZFAAN wAgEEst € TBAVLE
ZA3Ad.

ozone water

yin

flow [Juov “ = — out

neter L % %
ozonizer % %==“
oxygen filter % sample |%
cylinder % BERS 17
“ 1 7| | EERE )7
water 7 Z water bath

3
N
L

Fig. 1. Schematic Diagram for Ozone Water

Treatment
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Table 3. Quality Control Criteria for Ozone Water Treatment

Item Structure

Volt 110V

Oxygen Stream 2 £ /min.(0.5kgy/ m’)

Water Stream 2.5 £ /min

Treatment Tank Quality of Lumber : acryl
Volume : 18 £
Inside Diameter : 33cm
Height : 36cm

Table 4. Ranges of the Experimental Variables for Ozone
Water Treatment

Item Unit Operating Range
Concentration pPpm 0.1, 0.3, 0.6, 09
Temperature T 4, 25
Time min. 30

3.2 LENFAEZA

LENZAYAFAE Fig. 29 Zo] AFsgon, HzxAL
Table 5, Table 6°] 4YeEAT. A4 E ozonizerdl ¢34
LENGE BANZOW, LEFEY AL F2FYFL 1~ 5
£/min.o2 ZAFHEA FARFEE FANAUG. LEAHAD3 500

_11_



ml§ E@rz0] NEE ¥ 9 4T, 10T 25ToA 085
czAdRYon, Ad AELRY VPRAFIAE SR o]
ezt v B Sk

ozone gas
lin
flow 110V — out
meter I ) % %
=®== ozonizer % %
oxygen i filter % sample |%
cylindeA % B |Z
7| | BEE |4
% %
7 v
heater

Fig. 2. Schematic Diagram for Ozone Gas Treatment
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Table 5. Quality Control Criteria for Ozone Gas Treatmenter

Item Structure
Volt 110V
Oxygen Stream 1-6 £ /min.(0.5keg/m’)
Treatment Tank Quality of Lumber : Glass
Volume : 0.5¢

Inside Diameter : 10cm

Height : 40cm

Table 6. Ranges of the Experimental Variables for Ozone Gas

Treatment
Item Unit Operating Range
Concentration ppm 1, 2, 3,5
Temperature T 4, 25
Time min. 30

_13__



m. 244343

1. &% ¥ $xo] 2 2FEXNY &%

o9 HAPEL HAFFEH vAE= LEAY FEY %9
9gE FAE A= Fig. 33 Fig. 49 JeEhuidd.

Fig. 3014 ol &9 A%/l 4CYW %2 0, 1, 3, 5 ppmE
3¢ AS VAR #4547 346 x 10° CFU/m, 343 x 10° CFU/me,
335 x 10° CFU/m, 3.25 x 10° CFU/mtZ 743849 0, 1, 3
pomZAA & vl PEe) FH7E Ut FAAE B 9, HaFEQ
5 ppm AZA] dFE&o] I & VABEFY LS BAY.

LEALYFTE 5 ppmY W 4T, 10T, 25T A9 AFaEW}E= 3.25 x
10° CFU/mt, 3.27 x 10° CFU/mt, 3.28 x 10° CFU/mt2 et o,
25T 4TAA QEA A g AR HAFEo] 661% =&
Ao g vegd.

_14_
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Bacteria No.logCFU/mi
w
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3.1

1 3
Ozone Gas Concentration(ppm)

Fig. 3. Changes in Total Microbial Counts by Ozone Gas

Treatment(30min.)

-X~ 25T,

-O- 10T, -A- 4T
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Fig. 45 °%& 0, 03, 06, 09 ppmd ¥E=2 Q&4
EAFoY, ol Ae&xrsl 4ACTdW Z Fxo wE vAPE
57t 45 x 10° CFU/me, 4.3 x 10° CFU/mt, 3.3 x 10° CFU/mt,
2.1 x 10° CFU/mt(53.3% | )2 #4389, 0 ppmAZAXT 09 ppm
AEA viPE FF F4L0] 533%2A 717 A JdeERd.

QF¥FE 09 ppmYW 4T, 10T, 25T HxAs oA A7 &0
Ztzt 2.1x10° CFU/mt, 2.4x10° CFU/m¢, 2.6x10° CFU/mt=
et 2zt &xo oE nPEe FF5¢E= 25T oA Ast=s A
B} 4T AN EAND & F¢ AFE&] 1111% ¥ AL & F
At
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Fig. 3% Fig. 49 A#}E= LEANYLEVl L5 E 4d g9
Z484e ¢ & YD oz F AsRE P. P. W. Yang 59
AFAs(d Mg Po] L&V} FEFE  LELIEI EIX
$E2F02 FA EAGY] WEQ Zor wdd.

8, eE¥E U AAIo AAFEF FUs=d, H. C.
ChenE™ %= A $ol QLEANAYXNNL 4A & 5 F59 g2l
=y Rasgd. g AFEgE 0FY Fx9 2xd 4
£ xY9 o] WEQA Aoz AZHn, AFAAI} ¥A JEHG
2EAY % 09 ppm, AZHLE 4TAA LEAqF 4L
P39

2. 2EAZ ] o3 YubgE s}

o] 2o dxTF FEAY 09 ppm AT IRHPE FFL
Table 73% Zo] Uelwd. 0 ppmAZA F&, £aNd, =AY,
ABe zZz 5642%, 16.22%, 1756%, 2.74%2 uYEixton,
09ppmA & A] 56.48%, 16.27%, 7.34%, 257%= Y& 09 ppm
oA gHAE FE, 2a9A, A, 3L W= Qs
Aoz YeyY.
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Table 7. General Compositions of Surimi after Ozone Water

Treatment(30min.) at 4T (Unit : %)

Concentration Moistﬁre Crude protein Crude fat Ash

(ppm)
0 56.42 16.22 756 2.74
0.9 56.48 16.27 7.34 2.57

3. LEA 9 g7 ol W3

SLEAFAZ09 ppm)el 9 olnxil WHE Yol A=
Table 891 YEIRQT. o FolA HFotuxte 7F, FA4 ofv]xit
9%z AX 16F° QA HUoW, LERFEE 0 ppmA 79
obvl:: it FHFES 19362 me/g, 09 ppm AT oluxit
FHFS 19479 m/go 2 YEY AL Wy giew, A4
TRAPJBANE B0l A9 gl Aoz e,

._19_



Table 8. Amino Acid Composition of Surimi after Ozone Water
Treatment (0.9 ppm, 30 min) at 4T

Contents (mg/g)

Amino acid
0 ppm 0.9 ppm
Aspartic acid 1894 19.63
Threonine 8.72 8.88
Serine 8.47 8.16
Glutamic acid 4797 48.48
Glycine 10.03 9.96
Alanine 11.22 11.09
Cystine 17.14 17.04
Valine 9.98 10.26
Methionine 5.05 499
Isoleucine 9.11 911
Leucine 6.94 6.94
Tyrosine 477 4.70
Phenylalanine 9.58 947
Histidine 0.45 0.48
Lysine 15.17 15.51
Arginine 10.08 10.09
Total 193.62 194.79

_20.._



4. REA Y @ Xwite] w3

LZE ¥% 09 ppmolAd 158, 3087 ALY AL
ol SAgite] wE ol A= Table 99 2. 5F 9
Agitol FAHAQow, AP FFe 2FEAIYA 18.66%,
15% A2 ¥ 18.22%, 30% A F 19.02%2 Yehd % Zslshi=
%S BY. BXSRAPRL o&AHA 81.69%, 158 A7 F
81.15%, 30¥ A F 80.76%= e} %7 Firdd:= AFS
BATG. ol &S A3y dqFd oEd F{H oFAFS
B BESATAL A2AN v AL Aslo] oA s
Z27 A7) qEd FdFos FAAE B Aoz Wdyy,
of o A AMF A7V e dAAG. F 59 w
'l A4 R GAnR Y eE&NAF F AW BNFolA
el ¥ARA Friek ¥ AP FA2AESL HYEH,
S AE N<d FFoz Yeyd.
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Table 9. Fatty Acid Compositions of Surimi Treated with 0.9
ppm ozone Water (Unit : %)

Treatment Time(min.)

Fatty Acid
0 15 30

Palmitic(16:1) 13.76 13.42 13.25
Stearic(18:0) 535 540 577
Total Saturated 18.66 18.22 19.02
Oleic(18:1) 2553 25.00 24 .90
Linoleic(18:2) 50.79 50.78 50.59
Linolenic(18:3) 5.37 537 5.27
Total Unsaturated 81.69 81.15 80.76

5. L&A} 9% TBAZ}S W3}

LE%X%X Oppm¥t 0.9ppmolA A3 Bl A7t Aojy=
A% Ydoluy] st TBA 715 238 AIAE Fig. 159
dehlit. eEAEY F ARVl ARFA wE TBAV:E
Avtzog Frtstgev, 0 ppmA AT 109F HAA 0.269
Tgg wdA 09 ppm AZFE 159 F HUA 0.299] =934,
AT/ HdA =938 7o) 54 Ax XA JErwEd.
159 o|ERHE FAAFEY eEANYTF9 TBANM} £& &%
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fA#AY. LE=AGX 9 7] TBAE FAHAFRG e A
QFE g% vAFe HAFHJAY WEA AAst Add Ao
AZE e, olo] dF Fo A A4/ BRHGR AAAY.

<
2

0.3

0256 |

~ 02
S,
a
)
So015}
(o]
>
<€
m
’_

0.1

0 5 10 _ 15 20 25
Storage Tire(days)

Fig. 5. TBA Values of Surimi after Ozone Treatment at 4T

-X~- Control
-A- 0.9ppm, Ozone Water
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6. LEAY ¥ AFas

A7 FFL A% EHoz oj8EL (09ppm9 LEFER
A Fd F BCoAA FL2AZAAE A "AESF 53 AH
Table 100] Yt} 0 ppmA &+ 0, 1, 2, 3, 495 z47 3.1
x 10°, 34 x 10% 49 x 10°, 16 x 10°, 89 x 10° CFU/m&
Z7Astglon, old 2 M9 w3yt Jedr] AFsE vAE
27199 FF 10° CFU/ntel 938 7L 2942 Y.

09 ppmAZTE 0, 1, 2, 3, 495 2z 30 x 10°, 2.8 x 10°,
33 x 10%, 77 x 10°, 78 x 10® CFU/mz 3ZJ/tstglon,
2719 #F5E 10° CFU/mtol =93t 7|3e 292 JEyd.
e FAETY 29 F FFE vEIFA 0 ppmAHTFEG 09
ppmA & A 32.65% 8 Aoz YEyH.

AG 49 Fo FAY T4 LEANY TR AFFAA A9 Zoj7t
glol, L&A 2775 FAEE JANAAR Ao 5E5F
59 AFE&L ¥ A deud

R

Table 10. Changes in Total Microbial Counts by Ozone Water

Treatment(30min) on the Surimi During Storage

at 25T (CFU/me)
Storage time (day)
Concentration
(ppm) 0 1 2 3 4
0 3.1x10° 3.4x10* 49x10° 1.6x10° 8.9x10°
09 3.0x10° 28x10' 33x10° 7.7x10° 7.8x10°

-24..



Table 112 QEAF F 4TAHA ALAZdAE ¢
WAESY WalE Jebd Aot v B o widgxs] F4 10°
CFU/mtol =93 71E FAA oF 79, LEAIA o 219%
ey, FAATFRG QEAA MUMIAE WAV =93
A|7HE 7" F AR

Table 11. Changes in Total Microbial Counts by Ozone Water
Treatment(30min) on the Surimi During Storage at 4T

(CFU/ml)
Storage time (day)
Concentration
(ppm) 0 7 14 21
0 25x10*  2.4x10° 6.4x10° 7.3x10’
0.9 2.1x10°  2.9x10° 3.1x10° 2.1x10°

Table 103% Table 119 ZAoA FL2AF 25THY ALAZ
ATAA viBES FHE&l Bfen, ot 4TAA & &3=7
EIL SE LFELE AL FAH dEU Aoz A4dd.

7. X3 & ALAZEN

o5& HRA Wy AL JIFFLE WA o] Hi=
v g Aol wEt AFAEES FYANL 5 Jev, PE JTEFS
Foz AFES e 23 LAHE AFE HA38 3o AZVNS
AFANFE 4 9. Fig. 62 2EAY F FEF, 80%9 FTEQ
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PE 9ut¥ % PE JAFE¥EZ3 4CHSAZSHA vPE2 A E
2% Aot Wise zy|gAd #MFsdE F5 10° CFU/meol
=93 A7 0 ppmAE T oF 39, 09 ppmAIAF 80%<
AF¥EZ PE X348 A9+ o 69, 09 ppmA A F PE AFEF
dA9e A= oF 1992 JEY, FAHFEYG eEAE F PE
AZEFHAELE 4% 169 A= AFHUY. 23 QLHdEFHE
AAs7] Y AITXEZH QLEANYE HEY A AZVTE ¢
AFY 5 U+ Ao2 YEEYH.
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Bacteria No. logCFU/mk

2 | i L I3 | 1

0 5 10 15 20 40 50 60
Storage Tirme(days)

Fig. 6. Changes in Total Microbial Counts by Ozone Water

Treatment on the Surimi During Storage at 4T
~X- Control

~O- 0.9ppm, Ozone Water(air-included packing)
~-A- 0.9ppm, Ozone Water(vac. packing)
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8. BN A oEAL AN

ol 2FANEY ¥ F FAHE WML gdA &P
Z7184e A5 AFEAE JAEHUT. AF5AAFA AL
7A4%% 1, 3, 5ppmol A 608 Z7@ Ashi= Fig. 79 2ol
el A2 dde CODE 170ppmeoldov 1, 2, 5ppmA 2 Al
z}z} 168, 162, 141ppm(18.23% )2 2 JERc}. 0~3ppmA 2 A=
vt} FX2 CODFALE RYPAYW, SppmA A #F4aFol i
& FAZ F8e Q&Y FEE EAEFE WAFAY A
olA = BF¥E B
9] %3 500nmolA FHEE Lol Asjo|n, o EAH A
EREE 8201%, LEAAFEL 1, 3, 5ppmA vl 82.12%, 82.45%,
83.60%= YeEyd. OppmAFEY 09ppmA+9 FR=7]
1.93%2 % F78 9. COD #4%9 5%4% %7} Knight'™s
Srisanker'”5 o] B3 @ ule} o] AW, WA g TEgEHo
ozoneol & o] 43 £ Hol xS S5 HEQD Ao
A, 3 §09 AFEFAA Afe oE=ANY F dAhHE=
Aol LEZAS 459 v AFE wUd.
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AjA g AZAL FANANI A% cxAys NN @
A% g3t 2

1. 2F%% 09 ppm¥W 4T, 10T, 25T AHZA s oA
Aol zZ+z+ 21 x 10° CFU/me, 24 x 10° CFU/m¢, 2.6 x 10°
CFU/mt2 Yetgt}. 25TAA A3t AR 4THA 2EAY &
BAY A&l 11.11% ¥ AL & F+ AU

2. 2F ¥ 09 ppmo= 158, 3083 AL AL
¥3Age] wge FAEF7t 18.66%, 158 A# £ 18.22%,
308 AF F 19.02%= JvEY 4% FUEE AEESE uyd.
B¥ e wsFe T +7 81.69%, 158 Az ¥ 81.15%,
30¥ A # 80.76% = et %t P4 e AFL »Ad.

3. LEANAF F ATHA ALAZINL A%, VAR 9%
W 27]#5 10° CFU/mtdl =9g3E 7138 FAHA 9 79,
LEAYA o 21 42 dEy, FAYTEYG EAYA 1494 %
W) Eo 2ddte ALS 438 + AU

4. W9 zJ|dAd HIFeE F5& 10° CFU/mo]l =g3:
A717F 0 ppm A FE= o 3Y, 09 ppmAZ F 80%9) AIFTER
PE ¥3% 3%+ 69, 09 ppmAAF F PE JVFTEFHAE

T 1992 dey, AT Bgd EAY F PE AFEF
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39S AF % 169 A% A3 Q.

5. A1 E A A5 AL /N AEE 1, 3, 5 ppmolA 6027 Z7]%
4% AeH A9 CODE 170 ppmolQdoev 1, 2, 5 ppmA A 27}
168, 162, 141 ppmo. 2 vEFT}.

olde A3, NRER AFY FAL st LF AR

PE AZ¥38 ALAR Fo2H AR/Re o 93 ¥ 4
A9t
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g9 S %ES L ALAFAT AEHS FH 9
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