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SUMMARY

I. Title

Development of surface sterilization technology for fruit and vegetables

II. Object and Importance

This study was oriented to minimize the quality deterioration during
distribution stages and supply to consumers safe and high quality prolduces,
through the development of surface sterilization technology for fruit and
vegetables. It w111 be contributed to increase farm income and competitive

power against foreign produces.

I. Range and Scope

1. Survey for ozone utilization in agricultral and food industries

2. Analysis of microbial contamination for domestic fruit and vegetables

3. Investigation of sterilzation effect and treatment conditions by ozone
for fruit and vegetables

4. Development of surface sterilization technology by ozone for fruit and
vegetables

5. Development of surface sterilization techriology combined with washing

process
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6. Freshness prolongation for fruit and vegetables by hydrocooling,
washing and surface sterilization

7. Establishment of utilization techniques for surface sterilization
technology in pretreatment processes for fruit and Veget.abhlés'

8. Cost analysis for surl:'ace contaminant elimination and
esfablishnient for indushiaiisation guide | |

V. Results and Opinion

1. Ozone utilization in agricultural and food industries
~ = Investigation and data analysis of ozone utilization technology 'in
-agricultural and food industries -
; Ozone(Os) is harmful to human but.has powerful sterilization capacity. -
It was considered to be utilized effectively for substitution for chlorine
compound disinfectants in sterilization and storage of fresh fruit and

vegetables.

2. Design and manufacture of gas and liquid ozone generating system
~ gas phase concentration ; 0 ~2,550ppm, max ( Oz flow rate 10 £ /min)
.= liquid phase concentration ; 0 ~ 1.6ppm, max ( Oz flow rate 10 £/min,

water flow rate 5 £ /min)

- ozone generating type ; high voltage surface discharge

3. Investigation of microbial contamination for domestic fruit and

vegetables

AzEXH: FUES HH &4z Mz HE. H2Xds /s8R



A. Domestic fruit and vegetables were contaminated with the range of 10°
~10°cfu/g in total aerobes(coimnts), 10°~107cfu/g in yeast'and mold, and. 10°
~10°cfu/g in coliform group for 8 items collected during distrbition ' from
harvest to retail stage.

B. Microorganism increased during distribution from field to ‘consuming
area by 10'~10° cfu/g. It was considered that distribution circumstance

was ‘acceptable for microbial growth and second' contamiination.: ‘' "7

C. Fruit and vegetables except root vegetables such as garlic and onions
were distributed through 1~3 days from field to consumer or marketplace.
Lettuce, oyster mushroom, strawbérry and the like tended to' incredse more
severly in the miicrobial population than any others during ‘distribution.

4. Determination and ‘establishment of surface sterilization conditions

by ozone gas and ozone water

A. Sterilizaion effectiveness of 0zZone gas was shown to be @ difference
among the products and tended to be increased with the incréase ‘of treated

concentration and time.

B. Ozone treatment ‘could decrease the popluation of -total aerobes, yeast
and miold, coliform group by 90~99.9%(1~3 log cycle). Coliform groups in
strawberry and oyster mushroom were ‘sterilized by the ‘ozone treatment of
30~40ppm/4 hours and 10~40ppm/4 hours, respectively. ‘

C. Adequate sterilizing conditions by ozone gas were determiried to be

_1'5__
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20ppm/ 2~4hrs in onion, 20ppm/4hrs in garlic, 30ppm/2~4hrs in
strawberry, 20ppm/2~4hrs in shiitake mushroom, and 30ppm/2~4hrs in

oyster mushroom.

D. Ozone gas and 70% ethyl alcohol had similar sterilizing effect for
strawberry.

E. Compared to sterilizaton effectiveness of ozonated water and city water
for leafy lettuce, ozonated water had better sterilizing effect by 10 times
than city water,

F. Sterilizaion effectiveness of ozonated water varied with treated
products and tended to be improved with the increase of treated
concentration and time. Adequate treatment conditions of ozonated water
were estimated to be 1.0ppm/ 40min in Chinese cabbage, 1.5ppm/ 40min in
cerely, 1.5ppm/ 20min in bean sprout.

5. Freshness prolongation of fruit and vegetables by surface
sterilization

A. Strawberry

1) During storage at room temperature for 3 days, total aerobes of
strawberry treated by ozone gas was detected 10° cfu/g lower than the
control. And yeast and mold, and coliform group were lower than the
control.

2) Strawberry, treated by ozone gas, began to deteriorated 2 days later
than 3 days of the control. "And changes in weight loss, ascorbic acid
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retention and surface colorj were significantly differed from the control.
3) Microbial load of strawberry stored at 13°C was lowered than that

stored at room temperature.

B. Oyster mushroom

1) Total aerobes and coliform group of oyster mushroom, stored for 16
days after ozone gas treatment, were showed 1 log cycle lower than the
control.

2) Quality of oyster mushroom was deteriorated by softenig and
browning, and fungi development. Rotting by softening and browning was
begun since 6 days for the control and 12 days for the ozone treated one.
Fungi was developed since 12 days for the control and 14 'days for the

ozone treated one.

6. Development of surface sterilization system combined with washing

process

A. Design and manufacture of combination system for simultaneous
washing, cooling and surface sterilization
(1) Function
(a) Versatile washing style selection to produce properties
- ultrasonic wave, vortex, spray, immersion etc.
(b) Temperature control ; 0 ~ 40 T
(c) Abailability to ozonated water and chemical preservatives
(2) Specifications ,
(a) Size 5 1,900mm(L) X 1,50mm(H) X 800mm(W)
Power supply ; regular voltage 220V, 60Hz
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(b) System ; cooling, washing and sterilizing sections
ozonated water supplying section
ultrasonic -wave producing section
vortex forming section
conveyor, pump, control parts
' (c) Material ; 'SUS 316
(d) Coolitig system ; ‘1, % HP ‘(closed type) 2 ea
(e) Ultrasonic wave generator ; 1,200W X 2ea, Frequency 40~90kHz
(f) Ozonated water ; 0~5 ppm ' .
(water flow rate 5 4 /min, Oz flow rate 10 £ /min)

B. Surface sterilization techniology development by ozonated water and
active chlorine

(1) Treatment by 100ppm and 150~200ppm chlorinated water for 20
min could decrease 90% and 99% of microbial load of ledfy lettuce,
respectively. 90% of microbial load was e1iminzited by individual tap water
washing and 99% by further chlorinated water washing. The sterility was
increased with the pH drop of chlorinated water., .

(2) Treatment by ozonated water (1.0~1.5ppm) at 4T for 30 min could
decrease microbial load of leafy lettuce by 99%. And 99.9% of’ coliform
group was decreased by 60 min ozone treatment. The solubility of ozone
increased with the drop of ‘wadter temperature and it was well ‘combinated
with hydrocooling system.

(3) Ultrasonic wave, vortex and spraying type ' washing = decreased
microbial load, but it was hard to decrease above 90% by those methods.
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7. Freshness prolongation of fruit' and vegetables by hydrocooling,
washing and surface sterilization

A. Leafy lettuce, apple and tomato were washed, cooled and sterilized.
Leafy lettuce was packed loosenly with PP bag and stored at 5C. Apple
and tomato were packed in polystyrene tray with PVC wrapping and stored
at 10C. 1.0 ppm ozonated water, 100 ppm chlorinated water, tap water
and ultrasonic wave were applied for washing and surface sterilizatiori. 90
~99% of microorganism in ‘those produces was eliminated by those
treatments. During storage, microorganism was increased by 2~3 log
cycle for leafy lettuce and ‘tomato, and 1 log cycle for ‘apple. Washed

produces had lower microbial load during storage period.

B. 100 ppm chlon'nated water had good effect for freshness prolongation
and then 1.0 ppm ozonated water. ° Hydrocooled produces had better
freshness than the control during storage.

8. Development of surface sterilization technology combined with

pretreatment processes

A. Through the. application to pretreatment processes(precooling, washing,
storage and minimal processing), this combined system could contribute to

prolong the freshness of fruit and vegetables.

‘B. Combinated system with pressure cooling and ozone gas sterilization
(1) Function ; (a) Rapid cooling of fruit and vegetables
(30C — 2T, 2 hours)

t=22] 28 &F MelJls . M2/ s8R



(b) Surface sterilization by ozone gas during’ cooling
(2) Specification
(a) Size ; 1,900mm(H) ‘X 1,700mm(L) X 780mm(W)
(b) Chamber ; 1,000mm(H) X 1,100mm(L) X SOOmm(W)
(cl) Major components ; cooling, ozone gaé generatiox'l, refrigerator and
control parts

(d) Temperature ; -10~60T
(e) Static pressure ; 0~20mmAq,max; air velocity 2CMM
(f) Ozone gas concentration ; 2,550ppm(02), 130ppm(air)

(3) Characteristics
(a) Good combination with pressure cooling system
(b) Contribution to freshness prolongation for fresh produces by

ethylene decomposition

C. Development of surface sterilization technology by rapid :cooling and
ozone gas treatment

(1) Strawberry cooled to 3C from 17C within 2 hours and its microbial
load was decreased b}-'. 1/10 with 40 ppm ozone gas treatment for 2hrs
(initital microbial load; total aerobes 3.4%10°cfu/g, yeast and molds 6.2% 107
cfu/g, coliform group 1.6 x10? cfu/g) and then weight loss was 0.37 ~
0.57%.

(2) A softening of strawberry was retarded by rapid cooling and its
freshness was prolonged by inhibition of microorganism growth.. Optimal
ozone treatment time was 2 hours.

(3) Shelf-life of strawberry, treated by rapid cooling and ozone gas
surface sterilization, was prolonged by 30% and its microbial load was

showed 1 log cycle lower than the control.
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D. Applicable system for fresh produces
(1) Pressure cooling + ozone gas sterilizing system
(2) Washing + hydrocooling + ozonated water sterilizing system
(3) Washing + hydrocooling + preservative treatment system
(4) Cold store and preservation facility + ozone gas sterilizing system
(5) Minimal processing

E. Surface sterilization system will be utilized for improve the freshness
and safety for fresh fruit and vegetables, according to the change of
distribution system.

9. Cost analysis and industrialization of surface sterilization
technology

A. Cost analysis
- Surface sterilization system combined with pressure cooling facility;
160,500 thousand won (based on 50 pyeong size)
~ Surface sterilization system combined with washing and hydrocooling
facility ; 42,400 thousand won for ozonated water and 29,900 fhousand

won ‘for chlorinated water

B. Surface sterilization technology will be promoted to propagate through
the combination with a packing house and total distribution facility for
fresh fruit and vegetables, because it can utilize effectively the related
facilities.

C. We are planning to localize early through the supply of washing,

By
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cooling and sterilizing technologies to related manufacturing - companies.
D. The results will be published - on related academic ‘' journals and
conferences. It will contribute to propagate early the .technology. And,

further education and support will be supplied for technology demanders for

the propagation of its technology and operation techniques. .
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kgA HAES 29 |
15~20 ZHe FEL 24 oY e AMg
50 YL 1AL R Yo 19T Je= ¥

olHF Aoz W 2E& A& AL e HFGEFL ASEE Al vy
A FAel | § Aok LENEHE ¥ A5 WA o APsol @ 82E, 0F
o W37)7} 308 A== uig- ol S0l LHEE ARIAA St FAH 4%
9 ZFEHI A&EHA v QA= ok&E AUA "

ANE2EX ZOE8o HY &7 Mz L. M2HEE /s8R



X 2-4, 0&3 ZF AFAS A¥ 9@Z(CTR)

i DR L R
. uelol dA  (Baol ¥4
s dA 0034~005 | 11~25 | 47~>150 | 30) 630
WY 44 AW 95180 | 768~3740 | - -
ol 4kghed & 04~075 | 02~67 | - 7.2~185
oz 002 | 01~02. | 055 06 1.8+20

3. 9 Z9) ol gio}

270 Aeme A5E EHoD 4EHYW 2EL poolgdael AF, Bz
system SolMe] W7 84 R JEY TEE, 34 2 A5N Y BolAE WA A
£53 9tk . o

7k A Eok

© #4A : A+AAA B4 B Bl 9T ALz A8HE, dIEHR
dedd Aesd BRI AT FAs FAV $UE EIAYS
THM Acldde) 92z Agsla gct o

@ HaNd ¢ e 37 AN AR AA, WA AA, F718) 2,
N4EEE BHoz @

® ouAs : euMe 2% M+ A T 4% AA, ohpide I,
copel AAE EAe2 Bt

ANSEX 208 B a7 MelJis WL M2Xtic/s8%



@ 4 2 ZlEbls - G | pulp Wi B BEFO =R 3t WZhgeo A
o] ZFAH, poolFd AT, FFFY Az Fo ol&dr}t a3y HEF B &3
27} ¥ BAAd e 249 axps} v,

U 71383 Bof

SYUANAALR 4FFTFAM 2 w7]7t2F g§REo Je FHLAEES AA}E
H ol&H1 glen, WP s o413 ot 53 FEYol &4 AAd
T £ £98 $FI

o AF o

ol Botol YT o9 o8 AFTATY R YA AMT §x, @AY ¥R
5¢ BEdoz gu 023 Trld A% PAdME 22 24, BFTHY AL
BRAE TR O8AL. E 0F & SHAY BH AF 2] S& 45,
ARSAY 2848 YLo2 WEo] ALuEge) AHRAT olF $4UHe U
3w,

D ELE &FF & 4FAX Ex AHd AHSE0.

Q@ YARE LELTF HAFAZA AT

Q AxFH FUX B HFAF L2032 HHPY.

@ FTAUY FTVlE LELE AF, FEHT HHUE AZF,

@ EAUA e&7t2E 34, #571%F 4TS RASESE ¥t

N2EX: FVSO HOH &AF MelDls e M2 /s8R



£ 25 0&9) ol gk} B3

B2 Rl B o = | & RLEFYE
SodAAA, A - BAAE §NE |
BN | A, VRN, FEIAS | ~4ing/ ¢
Z0), A% -
R AAA, GAAA, 71 AAE
K- ) ’ _~
axaky AFE, CODANA 5~30me/ {
%37 . AAA, WAAA, 47182452, COD
FHE | A4, No-us, 4 107 gt
| gaamses, Papi4EA, COD
A} ’ ~
AT | ga, a7, obn - HEe) Bl 10~100me/ ¢
. g Pool+ A, W& 4=, %45 0.1~2.0mg/ ¢
Az, WBsed A (gEgoz)
| AaEzRasounangaANE | gqygreus
Hj 7] 7]'-)—‘-1'] E] Zﬂ A o 1-5u)
2145 . .
Clean room igﬁ;g%m 2437 A3, 4 ppm(FF)
g g| PEAE | HEA, Bl A, PuE 4 ppm($A)
A4 F o 0.5~1.0ppm
(&%)
0 m| o el B, ML, AT,
S 4 %‘; 82 NAYAL B2, ¢ )

NEEX: ENEC Y &2 MelJls HE. M2/ s8F



4, LFLY A=A

ATHoz Q&L WANII= Yo FAYAY, Ay, #3858 ¥y 5
o] glom oiFe] LEE LANIE WYPLEE RAYAYe] Y A4HT o
FARAYS ¥2e 29 2-59 Zo] AF9) nAYE sl wie AFAlold &
Zot AtE s e {AAE Y1 o] HAFL I e H4E FUSY oF2S
GAANY, &L A E 39 2-69] vEldoh FALA AP 2= A4S
< c]@Fo2 12KgRE/KW - holA diie] 42 W33ty qid 271 98
2 3le o]8X¢ 5% A=, 4AF 982 12% Ax|T,

o&o YL uE ol 2P 2-59 o] 471X 9 J|RA¥E FAEY. L& ¢
A719) 728 g3 ¥ 2-73% 2] plate® 3} tubeP o) 27k} gk AR ALY
Tl dlMe At Zo)st glon plate¥ S AT F=AE SHPoE H4A
TR\, tubeB L VFIIEBE W 7YYL FRoIth, HIole F2 28 A
FTES LELAZE 9 2-8% & At @S AMSEa glon, O 2-99) B
SPCP(Surface Discharge Induced Plasma Chemical Process) AAtS o]8-3te] A&
A & wAANI= AFHAULA o] AE=Ho] A8HAd Ut

LA

[=
% | ezl =—— sazdaz

ya il

W

a9 2-5 LEHAFA e 7B T4

ABEX HUS0 TH AR HelJls W M2/ s87



{

a‘fé '
T oA
Vo TP

_ m—— A
@ o]

CMPzR ———

=N

v Y

oy 2-6. LELAS 9

= I }%1@

| .
--.‘—-—' ..

-
N

w&m&&.‘;’
— r

ANBNENN

o I
g
il

A T RS
]

a8 2-7 L&A 71(a, Plate™®)

—48:~

AOIB/OB20 T BE-E Y AW
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a9 2-7 L&A 7(b, Tubed)

SFEMNZ -31%3‘&&2}-6
Wm \  Agng \é
HAD \ &=
\.‘—Hm[u\'nmmu;m_h_. .
| o)
g e |
IW.iE.ﬁ"uiluullz’lillTnlr—-zé;'J
Rabaiart A3
27 v = ﬁ’das%vl

a4 2-8 A&Y ozonizer

NEEd . N2 B 4z Mellls Heg. M2XEs /s8R



AN A L A SAEN :

e ETE L s

e
Fa vt

v 5l e

« 2, Ferh

b '-*f,‘-a-'.:n-' B ool 7 =
A A BTN et W,

(b) AAEH SPCP 474}
50~6) um

TR
4 f:ﬁ.':’:f"'h‘ﬁ.f_.;:

I . mm d

- o A atdy  bidpMelels cREUF
i EORADE IR gl el ety

(c) ¥ SPCP &7} RS (d) JAciy SPCP Axtel WHE

a

P A

29 2-9, @A AMeeE SPCP 2%

= 50—

NEEX :

o
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A 238 QEd A% P& L7 BB
1L A4

FFE 1947) F THAY Y7 FYA oY WAT 9= L wEIY, I
34, AETY, AEEAY SlM AL gon, oAE AnABe] B4A
QA Flge] ST WA o9 UM ALHT e Bree 4F R ASAzt
AeoA JAYS) G2, olAstda, GHUE, 0F FAHEA TETY L 45
YD Fo) PuT IE HAE BT ABAEE 23 YT 202 2AAg0) BB
AL 54, $44 2 AF4 BA en, 194 gen 4FHol 4T wAHE
AYz Qok, 2 71eH M iAo R ol&FHT Y diAE ARy Lo N, A
ol F5u, B OE ST =1 ISEN} Ye S FPE XD 9
e AEER YA, Bhe) BAR WA - %) AR DEEdME FIYE
23 glen #7847 wedte webgo]l JEASE THME Y5 vde 2
T ok a9y AFAE 02F H 9ol Gu e TEFAY e, 1LE
Zo % AFAY QoW AFEA L 2% YNED 59 FAY AFHT A

ol Hs) LEL AZNEG] 47 ¥3, 23NN Fe W], TETAHE &
AAAE FANTE BHe YAT, LELAY], ALE FHT F7), A 9o,
Qe Az, DI FaolA 47 HHNY & T A G| L oz (d
29 T AE) ] B ulelHAE THS FENG FlABD datd 4T
2 B4 80 HeUT SN AN B 4Fo] Solside A, BFAL
dol B, B4, AAAEE WP, 24 AFELol gon AABS g AA
o Y Hiz RUNN, B BAE HLE ST $9 Tt oFE AT
ok,

AEPQIN eme AT NAE Aol FENPNN JHES #A, TF
5% 5 4F QAR RS Bol So) AT 4 od, JEAZ 845

NEREX:HN22 B0 A2 Ml W M2/ s8S



NH,

- NHg ) NH; .
HOOCEHCH,-5-5-CH,CHCOOH 3 HOOCCHCH,SO,H
Cystine Cysteine
NH, . /O/V
HOOCCHCH,-SH
Cystine
H NH-CHO
N
o I3
I GH,CHCOOH —~ —— C-CH,CHCOOH
CHCOC
NH, NH,
Tryptophan Formykynurenine
N
hna o cH :':H::oou
uo-@cu,cacoon G HO~ ) o 7lu}
OH
Tyrosine 2.3 - Dihydroxyphenylalanine
NH, o NHy O
HOOCCHCH CHy-§-CH, _ O HOOCCHCH,CH,S-CH,
 Methlonine Methioninesul foxide

a2y 2-10 opnixge] LEWEAYLE

Scheme [
a sy
o . R
)I 03 Ha0 T&“z - R
— oK
o‘\ -N;O; o™ —R3
No °J\"'—rﬂ’
-]
1 1 2
Scheme [1
° o 0 °
O 9w o
B3 Hae e S T oY
J*“ /l*/> =H~0 o . "l«
H,H 202 nn'\‘,‘/rw' HNAL AT Np,
[ o
4 ? s
o ! oM
N om -
HHNA A~ -H30 * }L
HTENTE N NS on
05.H0 9 4
-]
o Q @
Ad-on
n R oy ()
HN~Xg =Hy0 HNYNH
o
s

w0

a3 2-11 Fobd R AEARY 2& ¥

NESEH: HUEO HH &4Z Ma2DlE e M22iE T/ s8 7



c-
.
PG - C
-G °C
c:G
Une A
C-G
-’y
\AU \uu A?GCCC.U"A
A/c o “ccd6, ¢
“Cp * U
G " GAUU G
{ Dgv C'GAG
U-a
C G
&= &
Yyl v
u G~g
N 6.8

EHE: > ~100% 3 >, ~70% ;
» ,20%~30% ; - ,ca.10%
[*2PJProline tRNAS] 30000cpm/m £ 2m¢ (Inst
tRNA 100ug/mf, 10mM Mg?*, 0.15M NaCl$- g+4) <l
LEFE 0.1mg/l} AATFAE 2T did 5 70
M/min 2 1687 £33, » FHedis} 8o

19 2-12. Proline tRNAS] S ZE8 W3 %4

3203 3238
TATCAAAAAGGATCTTCACCTAGATCCTTTTAAATT
ATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAA

>

ATAGT TTTAA

HSAIPAQP >

’2'03"-3000-]'-1*9'-!

A
»G Gw
T G
4 >
ojubgl wh- oivjujeie] AlxlY Fz2 Y 97
a9 2-13. £F4) 2% Plasmid pBr332 ccDNAS 1A $Ix)e] Uz
i '53 —

N2EXH FNSo HY &2 Meldls W M2t/ s8%



o FEFE 43, #71E B T HEE & don, ol dRAME A2 L& A
4] Zt Aokl A dukgEe A gl

2. QF 9% ulojA2e] BV ST 2 AF AT

7). Htolgze) gBAR 7T
235} weld2e] BRI 42| BASHT FAT 4 9
£l Aol ojmg gejeln 4Zo| Brlsd YUz HEv} e 3
Az & 4 Uk
b 29 @40z U8 FAY A X YAl oA Bk
) AT £4o3 AN ATH FRYe] wsste] ATNAM Callsh

AHE T3
£

A
& A oL 4

Mg”, RNA S| ¥&%th

©h) RNAS 2jHage] Bsjdnh |

2) 94A == 1 FHELY DNAZL €49t} wielzlaE DNA E& RNAS
IS FREE 99 guds 7459 e, FABFL voldart $FAE]
%333 3lo}A DNA EE RNAJH $FAZ2 A9 o7t 24¢ 3. 884
33 olAE FARAE At 20| BrFsEA M Rolnh, volHsg B
43 adeze ngdd F31e B =& Juvde) (B BFo=
) 59 o&d I &4 YR Y45 4324, Ax DNA = RNAY &%
Sl 9% Aolth "

943} DNA EE RANZ 7450 Y& Holei2e] FYEAT 2= o
$& JePd Fo| Y 2-10~2-130|9, 2 2-14= 24 oF @] 2Aol=a u
oldi2e] B4 L RNA 33 Z33 Jehd Rk

HMEC BEO a7 Meldls HE. MREE /s8R



50

%22 RNASH TMVS] 2342HE

% T30 60
A7} (min)
TMV % TMV=* :0.1mg(0.1n0), 2&E%E 40mg/?,
5 1 330m/min( YR OoT Foi%)
OTMVS] 7194, @RNA+9Y $44%

a9 2-14. LEX ] gF A o]Anlo]HA(TMV)S B84 8¢}
REAZ RAO|IRC)HAZHE F&% RNA

U 24 T 4FNTF
Ade TANELE AEYe] X, AXeNY, Wel=Feto et
€ AAA(EES AWds), B9, I3RS Ho glon, AX JEL wyd(x
&, 32E, Y8aS @932)5 RNA, DNA $22 FAH U} ol5 EQA &
3 el L BAL EXF AW 254Y, TS SHUEFY Bizy
H4Eo

- 55—

NIEX  FUS 0 A7 Ml W H22XET/ s8%



2Ed 98 FIAY AFVIFE LB AXHE SPAPLRN AT T2
7t dsisle ARA6] FThHAL AThe WE-Bo] FE 4HNE AelW, E
g 4#7)F2E LE4 8] Ais) Hite] gAe] AsHAY, A4 DNAY %
Iy xA9 BAo] A3l 8Ye=E EA AA Y Ao F AL o @7
o) ¥izlo] &g A Fxz4e) w2 YT flolAe Ffolrh
ezAed 98 BPTUY Pasmid@AAHE B2 F4E 4 de 449
A}) ccDNA9) &4le @3 4Y¥FAE 39 2-159 Yt

100 .\

®
80 } \
o
® 60 | - \
- ®
:t' o\®
®
40 }
20 }
[ )
0 b 1 L L
0 10 20 ., 30 40

2&x2 A7k (min)

Fe% : 2F108/nd(100mf), 2.ZEFF % 10mg/L,
4 . 670mé/min

ag 2-15, £&e] 2% AT Plasmid ccDNAS 44

ANREX:FUSS HY &7 Mz L. M2id s/ s8R



3. &4 g9 AHEEF
7t L&) 7 S AFas

3719 44 3 BAAY 4F 133 34, o9, d2EFe FY T4
dPHe s HFsHo Je AFPEL A4 Aol IyY AP dFye
FEEA7E @45 U7 digd A7 @ FeelE SFAAT vl FojA A9
Aoz F7E F43 4ddde AL oE dolzta A oo v &y
UL FARAAT I disiM 4FS ERFez § £ e Fee2A JdFEa
A E 2-69 vetd A RYoz e HAue o&2Es £EE Y RYW,
ol ¥ FE WE Y Al FF BAF AP AFENE IY 2- 1691 gt
Aok 3dAA B o 3R 2&FRTt BE ALodE 4FRe e&2Fxd gt
90%¢°1 9] HFAAE A& F YW, o] AL ALAME 608(3.6%), T4
AXE 308(920%), ZHHAME 5290.7%) I=E Vel Q). o] A B
9 L& g3 FIFY AdE AT dolE 2FS APWe=RNE FIANL A
RO F& E3E 4¢ F Adn AFEo.

E 2-6 24 AU F71%F9 L2 &

(29 : ppm )
L2 &3] 8] A Zk(min)
LELA _
Jfp=H
- AER FaR
5 10 30 60 5 10 30 60
A4 004 | 0.08 0.35 0.65 0 0 0 0
= d 4 045 1.70 3.00 3.20 0 0 0 0.04
A I > 5.00 - = - 0 0.20 0.50 1.00

HUEe B A7 Hallls HE. M2XdE / s8%



M
ﬁ_l
0

5.0 e — {100
~ 4.0 ~ 80
9o )
g J S 2
\9‘l 3 0’“ !,' A =160 ®
W ' 4 b
. “,_ J:f // | i‘ .
x I - ) eEAE  RelgeEuA,
3 2op ¥ ; 10 % czsay 2
’f 1 (70.5%43.5x133cm=0.41m")
Lofly ! 20 wlo} 274 37C, 48h
}’ g - WA Err
e L L ° ———
0 o= T L ] L 1 0 - ‘?""“:ﬂ;
0 5 10 . 20 30" 40 50 60 . wemmemee =24

2238 A| 7k (min)

39 2-16. dNrdUIS) 2 ELHESR

¥ 2-7. 124y Ay FFEAT dF LELFES

22 ) A 7 (mi
W] oA 7 - L&A 2 A 2H(min)

(h) 0 5 10 30 60
A 75 (cells) 71x10 | 27x10° | 1.2x10° | 9.3%10% | 9.7x10°

2% AT&(%) 100 38,0 16.9 13.7 1.1
AF&(%) 0 62.0 831 86.3 08.9
73 (cells) 74%10° | 32x10° | 14x10° | 1.2x10* | 8.4%10°

48 ATE(%) 100 432 189 16.2 11
ATF8(%) 0 56.8 81.1 833 | 989

WSO EH &R Heldls ML 22X/ s87



B 2-7& A9 2&F=7t AE3HAA 4.0x4.6ppm, FHFNA 50ppm, 3+&
FolA 0~1.2ppme] ZANA AV1d=2 eEAEE F £ 24X 48X wFHE
o HE7FFZY Brolier HFo P LE2AFEAE YR Zolth o] Aeje
A gt AUEgE 47 A g8 s dtged, 2 ofe ASAdA 2dgR
ol MAZWA7AA vt AR, 2 F T HPHATE IS5 A Qo
2 47, | |

8737154 Olppmel HHMAE L&8L o Fx9 AFEFES Jehiu ed),
LEAYE T F 4BAZ ST He) A¥AE ¥ 2-8° YEHY. o AR AE
Olppmo 2 SAF AYe EIFAIAT F714A 2 AAFA 53} 2gste] 27
g A% d$ =2 A2 JldiE.

AETHANAM HEFEe Fa Qo= 8 e AD(ER, FPo) dut
A B3 o He —'.‘—i SA A T %%7}. oday, £AE F4%x Qe
ol Wtk 43%9 F=7t 007~015ppm, FE#7t 0~0.03ppm, 33%7} Oppm¢!
zA% A ATl Y YTEHE APHAEH 1 %S T 2-99] ey,

E 2-8 £E%X 0.1ppmdl EH_"?} IFETe ATdan

0&t

2 &) 8) A Zk(min)
ATEs :
0 5 10 30 60
A 74 (cells) 1.02x10° | 445x10° | 384x10° | 377%10° | 225%10°
A FE(%) 100 441 38.0 37.3 272
AH7E-8(%) 0 55.9 62.0 62.7 72.8

WEe Eo AR Heldls i M2dT / s8F



¥ 2-9, FF5EH A7 AT LE4E R

2 &2 8] A ZH(min)
NAES
0 5 10 30
A T4 (cells) 321 38 68 25
AT-&(%) 100 11.8 21.2 78
A& (%) 0 88.2 788 92.2

=) Zr)3e) £ : 81%, €% : 21T, WIAL : 139
U, 0&d] % A4} AFEF

dgexe] AFEAE A A4 A< 2L U SAstE UAE F
g9 sxd wet o7t ¥k B3 pH, £, YR A2, H%AH 28T
(COD), %9 ¥GEAS AdA 9 ¥ - H%47 FR=Ad =% A0d X
o7 9k, 2 &L P4 Hls) pHSF 229 9ol Ao ¥ AT 4ol
A AFE 5 gon, iAoz 374 AFel ¥ AR FaAel 4
2, XA FAAZS AFlE AY4el Hnd ZaA derdh

2z ZAE AT P oF AFEAINE 19 2-8~2-148h E 2-59) Y&
At

M

NBEXM: FNU2SQ HAH &7 Heldl2 Y. M2idT/s8%

0



NEEH:

100

/f
- ’
ol
b() = // -"‘;
- -~ -a"‘
""
— 60 /”"
| [
pref 4
& ool
Bt )
- i
[
i
20k
0 1 1 1 1 1 [
0 14 20 32 N §6 68
A W)
0 <l <1 <1 L2 62 o™
WA e 25S (ppm)
MFAIRY . Escherichia coli 8,6%103 cells/mé,
0.85% Nacl(100m¢)

222247} e—e 120min. ~—0 60min.
®----0 30min.

a9 2-17. A A e&2dnas

100 g
r—-
= /
,!
80 /
- ’,
Fi) — ,’ ’--—---.
~ : / "’
5 i [, ;"’
2 7.~
< = ’_-'{
“' -
20~
0 [l [ 1 1 1 1
0 14 68 81 92 103 114
A V)
0 <1 S8 100 160 >200 >200
A4 2 &%= (ppm)
A2A B : Bacillus sublilis 1.2x104 cells/né,
0.85% Nacl(100m£)

22347t e—eo 120min, &——@ 60 min.
®----0® 30 min.

Y 2-18. nExFd 9F =47 an
o — 61 —

WS U 47 Mallle M. M2XdE /s

=
e

0z



g (%)

0 0 2 w0 50 &0
22218 A1t (min)

228 P2 2% 120 ppm(85V)
AFN BN S. gureus 1.3~ 1.4x10° cells/nt,
V. parahaemolylicus 2.1~2.8x10 cells/nt,
WokAZE S, durdus ‘@-——@ 2 h. ‘0—0 48h.
V. parahaemolylicus #——a 24h, o—0 48h.

29 2-19, $ATLEF FPu| BT T LELAETY

g Mneme

0 B. mesentencus 1.2X10*/ml
& H. meyulerium 3.5%10%/ml
o Bisublis . 5.1X10%/ml

® B subilis var.mate  2.3X10%/ml
& B. tseurothermophils 6.2 10 /ml

" ®» B m'u‘am 1.0X lo’/lhl

10¢

107+

g (%)

107

10

107!

3w %0 120
$Z32] A2t (min)

29 2-20. Bacillus® AFEAS] L& AFEIHLEFE03~05n/1)

a

N2EH NS HO a7 MelJl& e M2XdEE /s8R



s Escharichia coli 8 A Picudomonas 8 Salmonella
7 7 Jivorescens 7 lyphimurivm
§ : § [ . ’2; 6
51| 5
5 4 5 4 é 4
°|” k| $ 3 0'(5'; 3
L %2 % 2
1 1 . 1
0 0 Do e gl :
0 T - .2 0 1 2 oty 2
2222417t (min) 242412t (min) 2EH2J A2} (min)
8 ' 3 8
= 7 Shigella [lexruvi 7 Staphylococcus 7 Vibro cholerae
S 6 > 6 oureus S 6
= —
g % W s
v Qs
:; 4 é 4 é 4
Ki:' 3 $ 3 :ﬁ 3
2 ) 2
i 1 1
0 -~ 0 [} At A_S _8._ 8 &
0 1 2 0 1 2 0 1 2
2. 2HAIZ (min) 2@HAZ (min) 22241 (min)

—o : duuzq oo AUDPA(2EHH L)
Ormn0 DHISRE 23 ARlS (RETUANANE)  o—o WD 2GS

a9 2-21. 3% YA ATy eE4dasn

{0'

;E 10-'} O : Lactobacillus arabinosus
o A Lactobacillus casei
L(__{i @ . Lactobacillus fermenti
< O © Streptococcus thermophilus
10- A : Streptoccus faecalis
- B : Leuconostoc mesenteroides
i " A -1 . -y . 9
510 15 20 25 FIRER : 2.3~5.6x109/m{ .
- REH2A| 7 (&)

3P 2-2. FE4FNN R 28R ET

N2EH: HNEO HYH &Z Ml Y. M2t / s8%



100 >

.ﬂ
R 10
\
ok
M or0f
?_-‘(0
o .O Aot
"le o_l o °b T A ': .%_
L) :
[o]
= 0.01}

0.%01 Q 0.5 1.0 1.5

2.Z%x (ppm)

A 2A17F (402)

1R 2-23. Poliovirus® E8A43 &3

¥ 2-10, 22o] 9B AE MR BEAY xH

FZQE| HAEFE | 2% AZA | A2 E
o] A <) = H ;
ED FF |ecom| o | o | e | @
3T 096 10° cell 21.0 7.0 5 100
TEATF 1.08 10° cell 21.0 7.0 5 100
5T 1.01 10° cell 21.0 7.0 5 100
A2 2EHS 0.96 10° cell 21.0 7.0 5 100
7+7) vrolE & 0.96 10 EDIn | 21.0 7.0 5 100
g ¥a$qd glojaja 072 | 10* EDIn | 210 7.0 5 100
A AGA Bgulels2~ | 120 10"° TCDIn | 21.0 7.0 5 100
7 s Zrgulel# A 0.96 10® TCDIn | 21.0 7.0 5 100
g ZAE 1.92 3x10° cell | 21.0 70 | 1800 | 100
— 64 —
NEEH: HUSO B &2 HelJlae M MXEE / sae



NSEH

ol 714 2 FAAMe o= AFEF diFe Amugted], oS ¥
AFENE FHHLZ ¥ 2-11~2-13¢ A3 RH).

4. AFLEY A=

Qzte] 2WAE ZAEY] AFEE FEE 001~0.02ppm(Volol L, XAHE
Z2Azle] Wl =g 9¢des 500~5000ppm(Vol)olstn AT weld oz
AEE & Fod IAF LE2L TR e 7 AAC #HEHA g FEAA
A2 E 3= Aol "4 Fa3io.

et o7l Me AFLEE ATsie PHF AT % WA Zofd g
g Wie el Astaa @

7h. @Al A%

g4 9% Ade FAAPS] nAFSA F] FF-FHFo2N AYHE
Aoln FHEFTFY 149 =9 &L AL & Yok FATE 45 ¢Fvy
AdA 13T FFAE AT Atde FHAA §7E 848 FFY o 4549
LEL AT & Yo FAYAdE BAGL AVFFY 4l L& A F
k. &3 fAddd g =3t AARZL FAY EA FoiFA s &
AEFY g2 2F9 HHPRel A Aol

L= B4gTHe 34 ofs E

203 + 2C — 2C02 + Oz :] %ﬂﬁﬂé“ﬂﬂ%%
203 + C— CO; + 20

206 + C— 30; +C —— ZHujurg

o HEl @ XM2IJIE Y. M2XEE /s s



AAEEX:

¥ 2-11. ARF T E] 4FFHE

Hu2

reFe| 5 LEEE | pH | *E | FAEAT | AES(%) | MK
(ppm) (t) | (min)
Candida paracreus 0.3~0.5 | 6.5 20 5 99,990 &
Candida tropicalis 0.5 6.0 5 8 99, 995 #
Candida mycoderma 0.5 6.0 5 10 999. 997 #
Candida krusei 0.5 6.0/ 5 12 99.995 | ¥
Candida tropicalis 0.5 6.0 5 10 99.992 b
Saccharomyces cerevisial 0.3~0.5 | 6.5 20 1.5 99,990 ®
Saccharomyces rouxii 0.3~0.5 | 6.5| .20 1.5 99990 &
Saccharomyces rosei 0.5 6.0/ 5 3.5 99.996 %
Saccharomyces rosei 1.5 10 180 100 =
Saccharomyces mellis 5.0 .10 120 100 E
Saccharomyces marxianum 5.0 10 300 100 =
Saccharomyces bayanus 0.3~0.5 | 6.5 20 0.5 99, 990 &
Saccharomyces carsbergensis 0.3~0.5 | 6.5 20 1 99,990 b
Shizosaccharomyces pombe '0.3~0.5 | 6.5| 20 3 99,990 %
Shizosaccharomyces capsularia 0.5 6.0 5 300 99.995. b7
Shizosaccharomyces capsularia 5.0 300 100 =
Hansenula anomala 0.5 6.0 5 120 99,995 b/
Hansenula anomala 10.0. 10 180 100 . -
Hansenula sp. 0.3~0.5 | 6.5 20 0.5 99,990 ¥
Rhodotorula glutinis 0.5 6.0 5 3 99, 995 ®
Candida pelliculasa 0.5 6.0 5 9 99. 996 #
Pichia membranefaciens 0.5 6.0/ 5 4 99. 999 "3
Torulopsis lactis-condensi 0.0 6.0 5 7 99, 999 #
Candida cacaoi 0.0 6.0/ 5 30 100 #&
Candida cacaio- ; 0.0 B 120 100 £~
Hansenula anomala(IF0 1760) 0.5 | 6.0/ 5 20 100 #%
Hansenula anomala(IFO 1760) 1.0 5 60 100 £
Rhodotorula rubra 0.5 6.0 5 10 100 %
Rhodotorula rubra 5.0 5 30 100 -
Candida lactiscondenisi 0.5 6.0 5 15 100 ¥
Candida lactiscondenisi 5.0 -5 40 100 ¥
Candida edax 0.5 6.0 5 25 100 #
Candida edax 5.0 5 60 100 b, 3
Saccharomyces pasteurianus 0.5 6.0 5 30 100 -1
Saccharomyces pasteurianus 5.0 ] 75 100 A
Saccharomyces ellipsoides 0.5 6.0 5 13 100 =
Saccharomyces ellipscides 5.0 5 35 100 £

o B¢
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¥ 2-12, Bacillus 4 XA o &9 4734

aRFe) 35 REFE [ PH | X | LA | APEE(%) | KK
' : “(ppm) () (min) .}~ @
Bacillus cereus 2.29 28 5 100 %
Bacillus -megaterium 2.29 28 5 100 &
Bacillus megaterium 0.3~0.5 6.5 | 20 . 30 -99.999 9 3
Bacillus prodigiosus 1.0 60-80%| FMW._E 100 £
RH
Bacillus prodigiosus 200 60-80%| XL | 100 :
: RH
Bacillus prodigiosus 330 60-80%| It ¥ p 100 ¥
RH
Bacillus anthracis 50,000~ |{5K 30 100 g
£ 10, 000 |
Bacillus subtilis 50,000~ . |FHXK 30 100 o)
o 10, 000 P _
Bacillus subtilis 0.3~0.5 (6.5 20 30 99.999 99 | ¥
Bacillus macerans 2.0 6.5 20 17 99.90° - %
Bacillus stearother-mophilus 3.5 6.5 20 9 . 199.90 %
Bacillus stearather-mophilus |0.3~0.5 [6.5 | 20 60 99.99 w
Bacillus coagulans 0.3~0.5 |6.5 5 120 99.99 ®
Bacillus meseritericus 0.3~0.5 |6.5 5 30 99. 999 ®
Bacillus natto 0.3~0.5 |6.5 5 30 . 99.999 9 #®
Bacillus polymyxa 0.5 |6.0 5 60 99.999 #®
Bacillus circulans . 0.5 (6.0 5 120 99.999 9 #®
Bacillus lichniformis 0.5 [6.0 5 120 99. 999 #
Bicillus brevis' 0.5 |6.0 5 65 99.999 .3
Bacillus mycoides 0:5 6.0 5 60 99, 999 e
Bacillus pumilus 0.5 [6.0 5 15 99. 999 ¥
Bacillus lentus 0.3 6.0 5 20 99.999 ¥
Bacillus cereus 0.3~0.5 |6.0 5 120 99.999 9 b 3
Bacillus megaterium 0.3~0.5 [6.0 5 90 99.9 . %
Bacillus coagulans 0.3~0.5 [6.0 5 150 99.9 %
Bacillus subtilis 0.3~0.5 [6.0 5 90 99, 999 &
Bacillus polymysa 0.3~0.5 [6.0 5 90 99. 99 ¥
Bacillus circulans 0.3~0.5 (6.0 5 60 99.9 ' 3
Bacillus stearother-mophilus [0.3~0.5 |6.0 5 150 99. 00 ®
Bacillus cereus 50 5 60 99,00 %
Bacillus subtilis 50 5 60 99. 00 -
Bacillus coagulans 50 5 60 90.0 )
Bacillus coagulans 75 5 60 9.0 %
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=

H

E 2-13. AMFEe dig o8& AEAE

0

L EBEL oa%s |pi | 2% | A&7 | ARE(%) | KR
(ppm) (t) (min)
Aspergillus awamori 0.3 ~0.5 | 6.5 20 45 99.99 #®
Aspergillus sojae 0.3 ~0.5 | 6.5 20 30 99.99 ¥
Aspergililus oryzae 0.3 ~0.5 | 6.5 20 22 99.99 b
Aspergillus usami 0.3 ~0.5 | 6.5 20 10 99.99 #®
Aspergillus candidus 0.3 ~0.5 | 6.5| 20 37 99.99 #
Aspergillus niger 0.3 ~0.5 | 6.5| 20 18 | 99.99 .3
Pénicj 11ium cyclopium 0.3 ~0.5 | 6.5| 20 36 99.999 *
Penicillium notatum 0.3 ~0.5 | 6.5 20 18 99.999 ®
Penicillium islandicum 0.3 ~0.5 | 6.5 20 15 99.999 b3
Penicillium chrysogenum 0.3 ~0.5 | 6.5 20 20 99,999 &
Penicillium citrinum 0.3 ~0.5 | 6.5| 20 19 99.999 #
Penicillium roqueforti 0.3 ~0.5 | 6.5| 20 13 99,999 #
Wallemia sebi 0.3 ~0.5 | 6.0 5 60 99.992 #
Cladosporiun’ herbarum 0.5 |60 5 | 120 |99.99%5 ¥
Aureobasidium pullulans 0.5 6.0 5 120 99, 997 'iﬁ
Allernaria citri 0.5 6.0/ 5 120 99. 995 ®
Geotrichun candidum 05 |60l 5 | 120 |99.992 #®
Cephalosporium acremonium 0.5 6.0 5 120 99,994 *
Trichoderma viride 0.5 6.0/ 5 120 99.993 #®
Aspergillus oryzae 0.6 15 100 %
Penicillium glaucum 0.6 15 100 =1
Penicillium expansum 0.6 150 100 ]
Sclerotnia fructicola 0.6 150 100 R
Sporotrichum carnis 1.6 180 100 1
Botrytis cinerea 0.5 300 100 ;!
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uh ool 9% 3y

NoENIE 98 ol&HT JE Brle WS FT&HE AN, Aol FHAE
So| Qdl o¥A BAE EhiEste te SrA= vtk

FAAE 2A0E B RS YEhiTsl Weo] ABFel wal FA4o ot
A 33 gAS 99 & Ni Cy, Pt 59 434800, & WriAE 2&7 W23
2oj@4e IR 023t HAE IXW BAE YA HE Fe, Co 59 43
ol

208 ASRE B BoSozE $£37), BAslE Sl JEd B, N, Co,
Cu 5€ COel 9% WT, Pde $37] R CO, 5ol 9% ¥4 A,

Zoj8 o]&@ XY BPosME

N 29 JAN WAZH ZAS] G2 BITRes ALY S U
) 2uj2g ERAS T 9 Soz 2oy eesn AR 4.
o) 2o So| =AsA Ayt ¢ Fe F$ Aok

$¢ § ¢ 3ok

5.4 &

o4 o&o] AL QE AFY U@ ALAY AHge] dste] A u 9
A4 AHE Heh Qo) 02E FAFAMG $3H 25 Hold ATETE UY
ST gon, A4 AT02 A% AYH FAVE TR + Y, E daARol
A4 Wol ALHT Y G427 FATOl AL Y& VWL IR & gtk

E oz MFWW ol BH L B4 T PokF thide) A4¥ + U
 Be 3 2T U7 HAT AL L FHB T4 dehle A5 E4o)
22 A48 BE T8 #ok & Zolth |

P
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A3 A AF BE Bopof YAH 229 ol %

1.4 4

AHE 3 HEHCl A& AL AFHH, H3 o2 YA AAAT AeF
B geiA 11, o8 443887 A% A7 A 30d ol F AL} gk 2
= g7sn AF7AA 9 ol845A £ ol4FS) st o dAERel FH
AL F3 AAYZZAE VHYVT AAAZI Adelt @7 AR A2 2
Rl YA LEFS AT F Qe A=W AT, 3718 A A
ol NOxel B:fel w4 A7| WEel 10-308de) L&WAsIE WA fag.
oENFY FRL AUFUNEY R w2 ARA YFAS) =] G
JEnzel 2E& o183t A4E I AF] oHT FFHY FAE 2959 3
ekt AGE gA 8 R R

debd BEANE 2 A% AR LEEE, AUE ASTEIG FANT 59
27& FFA7EM 22¢ REMA BT F Yx BHLRAR, AT, AD)Z,
AABNTE, AZTYF ATLT, 3 F71LE, TN FUY, eEFAAH, &
239 AU ol& VLT AF U 4P THY, TF, LAYIFAF, &
AR, 27, AeAd, AnEn, RE, 49, BYF, A, AR, FAR), ¥
=3, 219, @Y, HARY, 1, st2ed, FAAA Fol A EEAMNE F
WA U2 LAHTA B

SEE TFSAAT IFFAITAE, B2 FESHI] gD AFuEA 3

2. 54 EAFE
7). A%

SEAAP 2HEL o83 AP R AAANZFTFAAM A AL A=x3)

NEBEEXM:FN22 BH &7 Ml g d2idc/s8%



323 24 HAES) 9] el AEH Azl gAA Ao

qee AZFAF HFFF0) §V] G LRANEF) YR 2 A2FAS
o) 23429 FlAge] 2t HF AFol o|PalA BTk EF o] 35~40%= )
23 7] WEo] B3] Rujsir) H4& 4ol

AzF 2% 24 YEE PE] QAN AZFTH Y TAF AR F4
g 23 2% AZTASA A B& TEBEEC AETAT. NETLE 2%
¥ ATE E 2-140] VR FA GBS A28 F¢ FH ANYrS 7
7t FARAL K3 FHAN Az Aol T FAol AW T F AN F
FATANE FHANA AZE Ro| APANA AZ¥ ALRUE o 104 A= 7
%7h B& Ro| FAYAT Dot LESE 50ppm AYT 2URE ol8HA Az
¢ 499 2 AZTAF PARSE 70 YRS Bhlt AYAA A=
A S Fo|7t gl .

AFAFY FFE A 2R, ol AL 2uBo) FEH: e Fa 1, 24 29
4 Micrococcusf’—]. Zqo] 2&d 8 AAIUT BW Micrococcus &.& A%
de uay e ¢ 5 Yok

05ppmelA 1~6A17t L&Y 2MEoE AZF THAPY AZ7|8e Aa
32 ge ol e 2~5M AU EF T A A AW, & ALS 2%
Bl YA BAWSE JZAED 359 |7} gl
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¥ 2-14. LEXYY LW EE o] A AZFF QoA HAFS F+Es

A T F Ug)
o zZ e = x4
AZZH Ag4 ARER A¥4d

A=

AR . 35X10° 35%10° 55X 10 55X 10

4 4 < 3.0%X10 < 3.0%10 < 3.0X10 < 3.0%10

z <30x10 | < 30x10 < 30%10 < 30X10
YR D mul 87X 102 40X 10, 8.0%10 65% 10
Y 2 g4 1.2x10° 3.8%x10° 7.6X10 6.0x10
HEgA - 55x10° | 35X10° 85X10 65X 10
Ay Ad 75X%10° 5.6%x10° 9.0X10 7.0%10
z3 8.0x10° 3.0%x10° 1.2x10° 9.5X10
1. g5

ARH A DE YA VEVE 1 APTE FUU 208 ¥ AZIEF
o YoiM 20 @Fe YYo= FRA,

210 AT FHE AANI] AeAA AU Zo| AR 0E2& AAHT VT
HE Az ARAL AERY. I A% LEN AR S ALHA AZT BE
g9 F4E gz7d A ¢ 1/102 HAEH, ol 2y AT 2ReET
(Micrococcus s.p.)8] ZF4o] JAHE Aoz LE¥E 05 50ppml I AT AYE
& o884 DENE AZST THF 5, 10, 5T AFHTE 5T A% A%
AFERE 29 2-20), TRe) WHE 1Y 2-250, AT WAE 19 2-260
ST

Ml
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0—-0 Wz
TF  aA-A 5.0ppm 2229
@ —® 0.5ppm &EAjel
A— A 30ppm 2EAME
6F HAIE:ISC /
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3 5p .
™
Z
4 -
Z
g
3 {/}
2 -
1 1 ] [} 1 _"(._I
0o 1 4 8 25

ErRovng (0)

29 224 2EANY 2WELS AZY BEI AFF AR 4%

iz

® 0.5ppm &)
A~ A 50ppm 2T
6 AHARZE:S5C
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1

log N (N
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DATEED
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i) 0-0 W% ‘/
‘N A—a 5.0ppm 2&22] ;
®—e@ 0.5ppm 2E2]Y
A—A 50ppm 2.&2Y)
6= AHARLEI5C
=2
& 5
Eul
2, ;
S
z ¢ /
&

IR (1)

a9 2-26 LEAE 2GR0 AR W5 ARF I ¥

S=xg YRz AXY WEIE PREEI) FLHn AFF) A&
ZAo] AAHUT oA AWEd FE=H oFo| anl2 R olPH HAY
B9 ZAg AAH Ao=Z AZAET

L2 |
AT FRAAS AHE3Y TRF AE8Ho] Bol #FHT Aok Y £ AFL

BN HE57] BB AT BAo] AASA FE WH AFAe] 7%
fe get AR 9% 2, Wiyt 24 Hu2 o) YT LENIYEIAE 4
B0 AZA% 9L 5T ¥ 1, 25, Sppme) LEFEAA 308 NN g

2AE ¥ TR AFHC ,
ARE AT 2 ¥AA4TY) A%E IY 2-27% 2-289 Ehidth BV TE
22%% %ppmolAte)l Q&AM AFF FAo] JAHAAT BT LE LE
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9 RAEES} BT E AL Folxe APl AFLA.

Y8e 5C2 S 1 25, Sppmel LEFEAA 64T NAE B F A= &
g99 AZF 3714, 97149 @3E 29 2-29, 2-30¢1 e,

AT oxe AW ALE A B A%RE AU

2, B}F(bean jam) . .

BYTL SRe] gol WAy AE JFoz AV HEo] AT WA
ol REA FAL T EFHo 2 YT AR LF 9] olL4ATY i REJH.
cEAYR Box, BAE A=NM 4ITSE 2FT 2HE 127 2316 iER
I

24 BE QUAZ 9AZ a7 Aa 04 ARF Bxse I RS
AREA B LEAYTE 20x107g, FADTE 45x107/g22 A o 2
3 AzTANM BRSA BT/ F7kshe Aol wHHAeH, ol ¥A&s] 9
8 2 FAF oENAS AN TIFE AZT AS HF4E 16x10%7z91%T, 94
= %% Bd P& 0ENNNE ABSE 52x107go2 WASA BoY] AR
%\‘:}';

AT TE WHom AZE BT 234 WEFEL 5CAN REF BS
NAge) WHE 2P¢ 23 B BY BE LENNY AR 2775 vag
Az, BE 59%714 tE 4¥7Eg ASA AL Aol AAFHAAT BE 10¢
%& sl AT} Jol7t AL

YRTEE Bl BAANS oEAARLRA WA A2ReH, BE 3URE
A8 AEHA g

Ml
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ANAEEXM: Fh=

10°}-
U5 5. A= 1?3(234’»4!)
"821(25":. 18417 % 6. Yo~

2ok A|AZ2EA) 7. %‘JJ-‘?
Al-°:§:(1x]7})

10} i
— 0 W

2EXE

10°

:“'E-"E"’:"'

AFE e

o—-0

e—9

L—4 A2EFR 2848 (FAE)
A—-A A2FTH 2EXA (&HeTd)

’ VEZ 2EXY | LFFE 50ppm ()

1 ! 1 ! 1 ! 2|7k 60, M 20T

lc-: —

1 2 3 4 5 6 7 Hz2H 2&EME LEFE 0.64~0.78ppm (7+H)

Mz=gA 22)AIZF 308, Kk 5C
a9y 2-31. BYE A=FA QA Ax5e |z

o,

e ARAo] FABIH, 10T 4N AX57] Hgo] Woe] Belghe vl
AEe 5714, WEHHER Bacillus} WO T Wel Ao} SR Ul 3
o4 == o7t Az A2 BENA Bacillusd] 340 AQWH, EE YR
o] MMBME AgEel oF Wiyt GAURT. TF L4574 AAYL 2= BaE
S Wiyt AASEddA ARE 27159 29 99 WAL s B 27
T HAwgrlel RAH Q& Bacillus TAVL Wdle) F2 99Fe2 53 Uk 2
29 ol A7 AEE A ool Ayre FEUTFol Byl BBl H3BY ANR
7 ®o} Clostridiumel Z4% 7440l g Be 3 Solg, Aite) BENYAE
% 2Hoz Pyl _zazaa(ﬁqu Keb)E A Aske Azste Pgel disiA
A=,
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NEEH

0z NPYP A= AZF P ANF F4E GrTo wzRH FYnE &
dgos ga gagien o AVHozA © FART AL LENAY 7
dd 9% YA FAEFE T4t FAR0T AZEY. LENAY Ay
BTAH HEZS) W IEE PERTE HE 2834 O &3] 51 34FE
37t SASReT Thh AT LENIT FUNE LD ASE BE 39
FAAE ¥t U3 49F e e $2300 H2 58F |7 AR

Doz eEfe Bk R BR NAD 42 AzE A HEF9 AESY
ANE 2AF 27 FUNE $RES 28 AT 2B45E 9FL 0&SH
B AAE /29 ¥&€ 747} 111, 1112, 10113, 11142 31y FHWE ¥ g

&I, LEFULOR WY AUTE T4V} Baden FI B Wl B
& 48Tl pagon Ba B9 U] Be AT/ FaAYol A E 0
S Pk AYTROE 024d ¥oke BKE ¥ VT Od F4UL B
2 9 & 99tk ArlxdoE NP T A0 AYe 329 )0 Po| 5T
oM BEW ds Adue 2E2¢ AT AL A Be ATE USRI, gz
Fol MANE F5e) FASEI} JALUT,

Eg =5 BH L HAAND ol LEFT RAVE VP ASRY T F
4ol AS 223 HPAF A7 B WedAe d2FY e@AAT4E
Ao} gIsAch |

3. $471TE

7h AeAe

AeA FA 9L AHEHd v gzt gEAT dWH2E ThE olF £
Aol AFL FQo] ¢4 S AFL FZo| oA Ade FFE FAY%
AAGE FEt sHFe] FAHL Yon, ojHF olfe awF FAY Aolst
17] HEQE 2 Zol9) syt FATYE Folnh

ZF, AeAos RaAAYESI s B7110°~107g) W&ol Al UM

HIEC HY A7 MelJls W M2/ s8%F



s dol wwsith 24 AANA 2HolE ol4HA WUn FAFE B -
FHNT BT B AFel O8] E AFERE PEAL doFolE s
238 WFe AASRL 02 GIY BE QFL A2 Aotk o W A
Eol R3sle u4EL W e, AN FeFoje Rew RyngEe =
A% 4318 ¥ 2-159) el

TFE TAE 43 2¥AH 2419 No. 1¥ Micrococcus varians, 4 21
?INo. 2& Micrococcus aaseolyticus, 38 &2 No. 32 Micrococcus
colpogenesRTh. o1 RAFFE Aol LE2XeY AHE E 2-169] Vel
Micrococcus colplgenest 3083+ LENYANAM FASA FFE FAPm, 243
AgolA A5 AP 2 el Micrococcus varians L Micrococcus
asseolyticuse 303% LEAINA ¢ 1/I0F=2 FAHE Boln, 2N A=A
V1002 AR FFe o2el daA vmy AYPe] 78 ez Agu

E 2-15. w209 RAVNE RESY

o Eia . L2308 BN/
44
ﬂ;:r z 2 | o3 e e
1 | A8 AAN) | 35%x10° 1.2x10° 81x10°
) Micrococcus
_ varians
2| EEEA) 21x10° 14x10° | 7.0x10* .
Micrococcus
. eolyticu
3 MEE M) | 42x10% | 25x10° 3.8x10° pre yuc‘s
Micrococcus
| colpogenes
4 RIRE 3.0x10%] 8} | 3.0%10%0] 3} | 3.0 x10%0) 8} :
5 BRE | 3.0x10%]3} | 3.0x10%0)3} | 3.0 X 10%¢] 3}
= -79 -

ANEEXM: FU2C B 42 Ml HE. M2XiE /s8S



¥ 2-16. 2o Aolo] A T ¥n €U WAES] LELTEH

- RASIEFR/R)
.
f]‘i}’(i f’) #% No. SHEF
No. 1:M. varians No.2:M, aaseolyticus | No, 3:M. colpogenes

0 85% 107 49x108 1.1x10°
05 - 61 x10° 25x%10° 3.5x10?
1.0 15%10° 1.3%x10° 2.0%10
15 | 1.0%10° 1.2x10° 1.0x10
2.0 79%10° 6.7%X10° -
25 57%10" 6.0x10 -
3.0 41x10° 2.1x10° -

2) 9=% : 03~05mg/f (k). W 1455 L /%, KM 5TAA A2

o|H & Micrococcuse TZ°| @t Aol AASA tdaez EFAFE ol &
A L2AFEAE JAERTE Mfovas ATCC 4698, M.roseus IFO 37164 3TF=
oo Aol AN LENF 082 $As ALFch

o] B\ M. varians TFO 37665 2=ul4del Z3A 18083t AN €23
AN @ttt 2 A LE MicococcusE A€ YAT LELR AR
o] Bol8 Aoz AnAL 209 Ha, BF, oh FHEE LENAE A F
2 nlgEe WAE ARYH FAd BENYL ARE LEAYRF SN 2FE €
Jeigd 2Rl val, oel, BE AU Yo WY F 5T FL ¥e
M oEANYARIL LEFEE 01, 50,25, 50, Toppme2 &4 10CTE 243 22§
A% o=AE AF Fo giAr und AL ppm, LEXNIT AT %
1102 A% Aol BRI, REFTY AR wel gt F2IE FFE e
o, o]F teEld YAAME & AN Ay} ATk =¥ AP R £F FHE a2
A gde] =A%, dREs vy ARl 7| HEd] LEANY ARt A

>

AA=EH

0
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Ao] oldrst AZEch AFSF SAAC AEY S EAHY difMT FH}E FH
HAAH ATE & & YT o= AFsn, 2ENY DL oA &
w3 2 F24 dde gl

U A

Age g ImmE WALE AMFER)C 3 22 BAT AMFAZ £7]
7} Qx gies] #4935 SREAY =g¢ Eth AAS Hol7t 5~6emolA
30-40cmel ol2H F54& A,

QRAAE AANME AHF adz PAT dddez FF Ex J2
AEZYg2 ABHZL Utk o5 AFol BEFO) ol37} Bel LN 1 FH ¢
Qe EHun|AEd &F Zeolth o] WHEATE TR FAd LSUHE A
s FERAC Az B2 AUedAM AR 235 (Zygosaccharomyces l;ispous,
Zygosaccharomycesbaili) AT 373 (Bacillus mycoides, Achromobacter aquamarin,
Bacillus cereus)® Re3tn 23Eel w2 Aol Az 43E AN
(Micrococcus colpogenes, PI5% 1¥EAT 3TF). ATdA 4% AT 725
U3 oz AFEAE 549 FIA4 &Fsn 1 dFHE ¥ 2-32¢ Y.
FNFF] g Q&) AFEFY ole HlEA HAUch mkWtAZ AR 2FF
W &S] AFANE F4AFAA 23T AE 29 2-339] ettt olF &
FEL QEAYYo] ofata FAZE LEA ] o3 AMEHCH

ol4e] AN AdoA YXE HIREZ Mx UE HEFTFT JIEL AAS2
WU e A E718 W &5 FA s AL A3} Jotn AZEd.

AEe] dEte AT AF L&LE Yol ERFA(RLST EE 5 )
ol Ee F o] A= Ao ¥ ol BARA FAF
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4. A7 EFAE

7t QA Y .

EFE 2FYAY o] nAEe] T FAQHA 2oL YT A4
Ho WiFaFo] A Hed o 9973 By - AT, 0FE ol4% wA
HE FEND Wby AT aFUAd Wiy REdA AR 1F5E 2337
=H o] #& AR YMuiA oA 23de HAEder, of #F3FE 3% 49 5
7t F 4AFANN F AEHE Candida cocaoio}.

B Ede dAZE AMSSHe FIPONE AN HERH A AZFRY) wdhp
EHANE 25U 24d0d YT Hansenula anonlal2 L3 o] Fo] 2
A e9gerx EeFFA Candids cacaoist EETFF Hansenula anomala TFO
17609) =F M) &4 AAE ¥ Candida cacaois 583 HE) Al 51X10Y/ne
2 H3 1583 HlM 35x10/m2 AREA #istm, =F 308 A4 ¢
A3 Ard3t}y. =3 Hansenula anomala TFO 1760 582 XEelA 31x107/m=
S5, 1582 Aol 31IX10/mE HUL, 08 A s AP
YA 4719 F& HFANA KFAA 30830 2247 L § d3E ¥ 2-17

o eyt
¥ 2-17. 2FHA A HFH A9 71FoA e AFaz
BH (g
L &% X (ppm)
Candida cacaoi Hansenula anomala IFO 1760

0 5.1 x10* 75x%10*
0.2 45%10* 1.2x103
05 7.2%10° 3.5%10
1.0 5.6X10% 0
15 31X10 . 0
2.0 0 0
5.0 0 0

F) NYLE 5T, LF A AFTE 2AVIE AHS, AL 308
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Candida cacaio® AZ& 7A$-E 05ppm AA 7.2X10%/ne, 1.0ppm A A=
56X10Y/ms #VAIA T2sm 20ppm AA £Ad3] AMEH  Hansenula
anomala TFO 17608 AZH A$E 02pm APelAH 1.2x107m= =X, 05ppm
MM 35%10/me= EAEA Z2H T, Loppm HAE €33 AL

1}, Fh2wg

ABAES Edxe 2715 Aad 84 FANE A7t BT AHFE
U 2o 4, 449 43, Aol Frle) masl dojdth oA ke I
w38 YA BHos JHYAAY A%}, AEIF, A2AE TF L BAEA
2YERY So| 29 B4 FFAD. T oA AFL YA FH= T
HE A4 gERes @/A oM SA5E SAYE @ 246 44, #
ey Awae] 44, URge) 445, AFAA B & 99 dndyel v
993, Bdas AES WA 2SN BESY Aele olAF 4 WAEEL 4
FAE Wast Ak WA eZ:om oHY FFE AFULZA WISl BES
no FssA g 4 it SALAE ol8dM 2E2& AYHA g F2dHHE
@714 zAselA BEF A4S WS 1Y 2-34¢) bk

HIM i

ok

i T I

0 2 4 6 s |lo l'Z IIA 1§ M o z:z T
BEZ7E (3D
O TH( R o RM(RE)
N w8 i) A FEREFFIGNED

R 1o 3 eelod P A B SR
B RNERFI S R, 2D
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HE 27 Jt2adad 93 YRde FEEAC dE=2E gdd YR2
o] AF4E ARG dzTe Edn YR F4e BE 169ARE 7.1X10°,
9.3x10%g, BYAREE-15X%10, 21x10%g2 2 =, EAe) F& BEF F7IA
A fre F& gi FiEe FFE YL oHd T FLE FHL=E L
Z:E F AHE 29 2-359 Uik & Idde Ft2He] B9 AFFE
&% E 02, 0.1ppm AT dAML Ul LEFE 02, 1.0ppm F7HA 2F
Aae 7o L BE SAARYH 95%10% 50%10%7g, 284AFE 1.0x10°, 35%
10%g 99 &A= mal AFFHel AAHS 53] L0ppm AT JAEHAE
HAS Y £ LEAT o] SAEAF AR E AFFY0l HE JAHNUG.

10

12 16 2 2 )
BEZZ (D

-3 =
e
-

o XM e 2%zl (0.2ppm) © £-E2lel (1.0ppm)
O 2EFz[E] (0.2ppm) + HALHAY

A 2E22) (1.0ppm) + BALEA)

T o2& (0.2ppm) + B4 FI(EARZEAE N &)

W 2&xl2] (0.2ppm) + M F:(skabrkantal &)

a9 2-35. LEAAF Fh2EFAS BEFH YA AT WG

-85 -
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APREe B3 ARLFE02%) BEANME o= F= FH43e AL HUL 2
X2 z9e AEC L&2AYTF, Ta2A HIT, LEH SAALA WYPA
T YoiME A AMFTES FEL B & Ut LEAATY A FHAEAE
Y 2- 369 ey g7 Wil 2&%E 02 1.0ppm Mz A ZL U
A FEIUh AMEel HA8 Age Ede yREY It B dFI ¥Y
8 3 F4E BREVY A wt g FrEgch £F LEXATE LEF
Z 02, 1.0ppm HF EF dFzTd sniM= 4t ZaPoh

10! =

&+

100"

1ol
0

O ®M(EIAD o XME(MED
£ 2+E212)(0.2ppm, ZiF) A 2EX2](0. 2ppm, PIE)
O 2&xel(r.oppm, Zam) W 2EA2(1. oppm, PED

29 2-36. =AY 2y HEFA YA AgEe) Es
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A3F Il IAE9 24949

A14d A 4

ot opale) SHFel sloiA FAR G AN P AL 2 A9 A
143 g FEAPFC) 2 AAe ows] 2o AR 9 B4 B oA
EFAAGE MRS Wy 9% odw RH2A XFJA BAFAE % 1009
FoRAE o 150F ole) RamlAEe] Bisn Yk Ao WAL Yot

44T ABE ERNE F4AY IAE o9 EF, £39 PR, A
o %350 Y HAE ol YBEY FNAE So| A YAT o ¥)
£, 374 ¢ 29U §Ax) i g 58 oARE AR, X w
Wit Age AE APHoE ¢ & U E, FANHE 4o wE F4 2
e Ae & & JEd olAe $ANA Edo] Gl AR F4o| Sold)
Axm, T3} 2§ ol ate] 290] F1a7] PEolg, |

AEEQ95)9) o3td #d B ok nAESFE AL A9 10°~10°cfu/g, ok
£ 10~10%fu/ge s U Bon, Shele A4S FHES WieE H4El
A9 Aoz HA Ao FAR % 10°~10'cdwed =7t FEENLH, o8
& $UF APrI00] WIA4F BE2AE Fod YRz WY Fe 2
B YT oldlE xel FAY rYEE FHLE FAL ANT AR
Microcuccusro] o] HEFZeH, ol M4EL AAF ZFAE YA, A%
71ke] AolRel wet ZAFAMNE NS FAHAL &AL L AL FEAA 2
qol AYEHn YD =Y, YuAez FRed M e nAEe
Microcuccus$2.2 ¥4 10'~10cfu/gel A&HNLH, HFFEE 10~10'cfu/e?
=7t A2HA0T A5 gk B d7ede U AHE o gdHS =
A7) 18t 8 ERE TSR B Zt7 SUWA, Euiwd, A0uA S &
FUAYE 374, K2 ¥ B9, HITTY 294U E AL



24 As L Py
1.4 %8

AREY LHAHE HY3}Y] Adtd AL AEE WE, 4R T FAF 24
EE, v, 43 7 2AF V1FE, 438, FUE, 2344, 27]1F AAF R 7
B AEE F 3 9l F5E 2% %97, =ded, &0dAF 384 ur
o] 3~6€7°] 74 ARSI FHEAE E 3-1AYH d8E TYIHULH,
Evede ME&EE ZolAFd A, Lndds AdA E227d &A% e
ANEL0 el AgE TARAD

2. M E £3

A& 100g€ 3319 450mle) Peptone waters} §7] 4#¥ warring blender2 #
A Z), olu, Z2Ho] ¥ 4F 4 Bre o 1020 AL, 23| 2
& vlgd 2027 A AT

FAHA Z A2t gad vt 3335 2439 pouring culture methodel ¢
3 F4E 24P, o] W AHSE WiAe AAF §H8 22+ plate count
agar(PCA), A% o Fgo] 24L& potato dextrose agar(PDA), WFEZ
(colifirm group) &38202%F MacConkey agar medium(MAC)& AH§-3%it}, PCA
2 MACHIAE 37CelA 48Xzt wiF3la, PDAMIAE 20ColA 72412 ¥ FA 2
¥ F4E 23RAh o] O TPE AP ALE V1T B e EF IYET
712 "3 ¥ A3
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Table 3-1 Sample collecting site at harvesting stage

A B C
_ Kyongnam i
Chinese cabbage yon Kyonget Seoul
Yangsan Sungnam
. » K -
5 lettuce Kyongnam Kyongfgl yonggi
Yangsan Yongin Sungnam
) Chonnam Kyongnam Kyonggi
Garlic
Muan Guchang Sungnam
. Chonnam Kyongnam Kyonggi
Onion :
Muan Guchang Sungnam
Kyongnam Kyonggi
1
Seleny Yangsan Sungnam Sl
Bean sprouts Pusan Seoul Kyonggl
Sungnam
Shiitake mushroom Ky.ongm Kyonggl Kyonggi
Ouiwang Kwangju Sungnam
Chungn Ch
Strawberry am Kyonggi Sweon o
Hongsung Yesan
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A34dd 43 2 23F
1.4 A

AAE otdFe] BIJF Wa AMGSANE 248 AA2 A AMEFe] 9
k. $evudde AFFEH 220453 € FAA7 A= Ao @A AAE
AF A7} Jbeete, Augae SAA N, DA, AN, FR4u2 FE
ge] itk ZHAME HdELAG ol4ste EA SR EE WY BEG AY
oA FAFe Aoz FANA o|FAY ERAuE FUVt TS FFE 12
Y %’a‘ﬂ]’ﬂ JCR-EES Hl‘éElé E“ A A ’ﬂ’-‘l’ﬂ-ﬂ- 29 A = 8~9¥el ¥}
3} %-ﬂ’-ﬂ o 7}A] -rihf}q

A9 FEAYEAE 2, Skgol®, TRFL TVA AXAE o431 U 5T
oA AFAFTre] ALAFER Jon, LEE o 1T, WFEE 90~5%=2A 3
~4Fr RAFe] Fteitt. B4 ’e}i]_E- F2 NMEEFFAEAY 5 UTE =4
F& AR 2vFEAR FEHE AVl dF 1~39 A= B3tk ALLA%
ol £4Fel F2 LASE W2 Erwinia carotovoras-oll 9—]3]] WA e
bacterial soft rot2 A4 o] Waldl &8 AR FA} HL-E B oz £IF &4
o] JRES x}zlv}"—} ool R ATo] TS ‘—}E}iHE tipburn ® F3] 9]
£l E4 %]Zl%l 2L waterly soft ot $°] A & Ytk

X 3-2& Hdste2oA A AXe 4FEAE nAEY LFg4gE vEhd
Ao 7 FYPANM EFSFE 14x10°~17x10°, A= B FFolE 1.3x10°~24X
10%cfu/ges Uehgon 099 AF7} HE WFEF2L 1L1xX10°~70x10%fu/gsF
Zoz HYss2dA AuE 43E HRg L9Ert ¥& o2 YEigth 8,
oA A AR ge] I Hole FFF, AR L FFoIV} 10 cfw/gB T
RAFFY ASE A9 Folrt ggdent, 2uvAds AFEFRL 10cfu/gF =
olg Hole AL 2XFF FHAAA AP o 23 H LAY, L)
SA7IA Y] fE717He] Aeld 7 AR R,
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FEZo 2749 ¥dE 14x10°~60x10, &2 ¥ IFFolEe 12X10°~85X
10°, AR FEL 11X10°~60x10%fu/g &2z Ve f5eAR2E 234, &
B 2 Fgole 10%fu/gB 2 F7H8 B ¥d AAFEE 10ch/gWES F7HE
Rojx Q4.

Table 3-2 Changes of microflora in leafy. lettuce during distribution

( unit : cfu/g )
Distribution stage ¢ Total count: | Yeast and mold Coliform
A L 17X10° 1.2X10° . 7.0X10°
Harvest B 1.5% 10° 1.3x10° 1.1x10°
C 1.4%10° 2.4%10* 1.1x10°
A 3.5% 10° 3.8x10° 7.0%10°
Wholesale | ~ B 3.1X10" 3.1x10° 2.6x 10"
; C 6.6%10° 1.1x10% 3.5x10°
A 6.2x10° 7.8%10° 1.7x10°
Retail B 6.0 107 6.1x10° 3.0x10°
C 1.2x 10° 8.2x10° 6.0x10°
2.9 3

ME2E AATel S 4824 T vl AT BATNFE UuE £
ATk WA SN AMET Qe WRE AVEE U SenRBuR(Ee
2, AT TN, Feh2), 2AMREAN, RBY ABHR), BAANREES
BiE, 203z40E, AeE 5) L TPANF(DINE, ABF8E, THA
dgula )2 TEAY, vEe TEAAVAE 5, 10, 15kgolT EHE THAY
Ak 218%E ojgahx Aok

._'91_.
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W29 A%E 0~3T, 90~95%RH7} AAsh}, e¥= =E¢ 3 AFL 37
ol WjFe] 7t nste] vl go] Bo] 28582 F2 =X B FAF PPl o
4581 g AR 2 FF5F GAs= W2 e Alternaria leaf rot, bacterial soft
rot, waterly soft rot5& & 4 Urh

¥ 3-3 2 3-4& v da$2dA A= dgoluFe] 2 £ A
E QPHHE REGAYUE UEY Aoz, FHEANA %‘&‘-"r‘f, Er 2 F3hol,
DAFE B3 FAAEZE & 10cfu/gAER & Hols YeEAE g3 e, o
AFEe Aol BT 27x10cfu/g, 9o 49x10°fu/gAERN BRL va3
Be 24 o e Ao Yehgn. ol 1(E AujAd A3z e AR
ol EF FelA 719F A% £ Y FEAE FolA 7IAT o2 wodo.

AY7 499 FFF, AR L FPo|, JAF TS E0CA, LSAE AN
A AYH £9¢ nAgESFE o7t AAA FFSFE % 10%cfug, AR R FFo|
E o 10'cfw/g¥ =2 Bdol BA veinch o FUGANA LWEA7A 44
HE 48770 2~39 AEYE AUT o £5 L AFIFAYA] 2L 28 2F
o 9% Aoz PeAL
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Table 3-3 Changes of microflora in outer leaves of Chinese cabbage
during distribution

( unit : cfu/g )

Distribution stage Total count Yeast and mold Coliform
A 1.5 x 10° 2.1 x 10* 7.0 x 10°

Harvest B 1.2 x 10° 59 x 10° 1.8 x 10*
C 8.3 x 10° 6.3 x 10° 9.8 x 10*

A 2.7 x 10 3.6 x 10° 4.1 x 10°

Wholesale B 2.9 x 10° 1.6 x 10° 9.3 x 10°
C. 1.2 x 10° 6.4 x 10 1.2 X 10°

A 2.1 x 107 1.2 x 10° 2.8 x 10°

Retail B 4.0 x 10° 3.3 x 10° 7.0 x 10°
C 4.8 x 10° 1.6 x 10° 3.8 x 10°

Table 3-4 Changes of microflora in inner leaves of Chinese cabbage
during distribution

( unit : cfu/g )

Distribution stage Total count Yeast and mold Coliform
A 1.1 x 10* 3.4 x 10* 6.2 x 10!

Harvest B 2.2 x 10° 1.7 x 10° 2.9 x 10*
C 7.9 x 10* 2.0 x 10° 5.6 X 10*

A 2.6 x 10° 2.8 x 10t 1.5 X 10°

Wholesale B 7.6 X 10° 1.1 x 10* 6.0 X 10°
c 4.2 x 10 1.5 x 10* 2.8 x 10°

A 1.9 x 10° 1.1 x 10° 1.6 x 10°

Retail B 3.1 X 10° 4.3 x 10* 56 x 10*
C 1.2 x 10° 1.3 x 10° 2.0 X 10°

CHNES HY AF Xeldls HE. H2XiE /s8R
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g

3i u].

s FAYEY dAYe FEIY, GAYL T4 L 25U vhsE 84
gur} ojg w3 Aol PolAu Aan el &3=n Y ARl A
WA G Aao] FIIEIT Itk vhEe F8AIe 5YsERE TN ELE Al
A5 RAE A$7F 8ol FALA &) ®ob dAWFH WEA VAT REIT:
A gRES FrAE 1~29 ol HAREo] J=AHE nlE w7t 4FE
ohe 50704 BolA aEAL $Fo| FHE RN oA 1~27149 AdA=3T 3
o dzd skse 0T, 70~T5%RHANA F4 6~87/14 AFE,

nhee EEANAGIE 5 10, kg BI2 F2 2FF} FRAYAZ 35
o itk AFF Fe2e 9% 2EAEE A2 A=Y A#(clove)el &5
o] A, Ex F@e BAoz BIiIE FEFPold(blue mold rot)%}
Corticlum centrifigum#tel & ¥ 29 (&/EK)Tel Aok

¥ 3-5, 3-6& dANI HA FL vhse FHA 2 RYEE AW {5
A QEAHE JeEd Roz $3TANN B4d R RIREY FFFT &
28x10%fwg, AR 2 FFolzt ok 53x10°cfu/g, NATFTol o 82x10°cw/esE
oz, 9ue Hs 235, AR R FPoE % 16, UAETE ¢ 10chwgBES}
A Uiz, Q¥ =3 u4E LEAEI} w4 veigen] LM qF
#F2ol 10cfu/gsaos I $74 &S LEFES vshll F2REA EY 7
AES 9B o) AR Aoz woEr, =T, AFA L RYREANMY fFE
Ads 234, 22 € FBol, AFT Tl S AFE e
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Table 3-5 Changes of microflora in skin and root of garilc during

distribution '

( unit : cfu/g )

Distribution stage Total count Yeast and mold Coliform
A 9.8 x 107 5.8 X 10’ 2.2 x 107

Harvest B 7.3 x 10° 1.0 x 10° - 25 X 10°
C 2.7 x 10° 1.3 X 10° 53 x 10*

A 2.6 X 107 3.6 x 10 2.6 X 10°

Wholesale B 5.6 X 10° 8.9 x 10° 5.7 X 10°
C 6.4 x 10’ 5.6 x 10° 6.1 x 10°

A 8.1 x 10° 1.1 x 10® 8.6 x 107

Retail B 1.7 X 107 9.4 x 10° 7.3 x 10°
- C 7.4 x 10° 2.9 x 10° 53 x 10°

Table 3-6 Chahges of microflora in cloves of garilc during distribution

( unit : cfu/g )
Distribution stage Total count Yeast and mold Coliform
A 4.3 x 10* 5.3 x 10° 6.7 x 10°
Harvest B 3.3 x 10° 2.1 x 10° 3.1 x 10°
C 2.3 x 10° 39 x 10! 4.2 x 10*
A 3.2 x 10° 1.7 x 10° 2.6 X 10°
Wholesale B 7.9 X 10 4.4 x 10° 39 x 10t
C 8.8 x 10° 3.1 X 107 99 x 10
A 3.6 x 10° 2.8 x 10° 1.3 x 10°

Retail B 2.9 X 10’ 6.4 x 10' 52 x 10°
C 3.9 x 10° 2.7 X 10° 2.3 x 10°

MNBEXM: HUSS HH 42 Mallls HL. M2XHE s/ s8T



4. % %

Fuie e &ate ZuALFIAN AFY, dgFY, A4d1E, JF24, 2
BR5o] Utk BE 71 BEslo 5~6¥8d S oAt FHE o|F2L
9lon opyte] YA &uAu], FAuAl ALFAERI} daE W ol BA=
YA, SA7 Y-S BEFog = HEA Fol U

A% wlsy go| FHAVZ} FiEs B FEEA AFHo| YaF &
Zo|t}, A tiRES A AAslm e dAFHL 18 Fed F UL
8o B 20kgAEA Fol Ate] Fo] N2 FA G F dol AFe A
7}A %5 Abd 60~70cm R R J5E HSL 4~6744 F FEe2 FY T
o sl Aolrje JSTo] AFLR EAF AAMHNE Ao, H2Y X
A X I8 oldgo] HdHA ¢ E/18 AT F Yol 2&FD 4AF
g Fe F 23 AN AV FF X FUASFAY A gAR E3en
Aok, Y o] WL AZF $U19 AAAY 717 oF FH=0 THAA 7
AES AY 5 g Tyl U B vFPel Uk

dA Ao EZBHFEL 5 10, Vhg@I2A F2 2FFoIt TRAYAR
2351 gon, FEAZE QUAUAR, HAFYPE T ATEE, LAY
AAYS PG 4 1oy, A HFo| /1 L FRE AL AR
Fute] AR F2 0~1THEEZAN ¢ 849 A= AFleshd, AZF rdE
2 Jg g4 9 Wi FF/ des 8O AR JF WIH=2E
Aspergillusel 9% &4 RAe] %AFo| YAHE black mold, Fusariumo] &%
WAy o P FFol7} wA)EE Fusarium bulb rot, Botrytise] &% gray
mold rot, ©}9)elE bacterial soft rotFol Atk |

® 3-7, 3-8& Ave] FAA B RIAREF FPRAE] FFEAE VIYEL
GAEE veEd Aotk FHAN FPA 2 pREe] FAFVE BHE 18X
10ct/g, 22 R FFo| 1.0x10cfu/g, HFFRol 15x10°%cfw/gZ A, W5
W8 2F4E oF 104 2% L FFole o 105, uFEEL & 10 ciweB=st EA
vehgth B9 9AZEE 100cf/esEo 2 rHed 1 & L45EE W
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Table 3-7 Changes of microflora in the skin and the root of onion during

distribution
( unit : cfu/g )
Distribution stage Total count Yeast and mold Coliform
A 5.8 x 107 4.6 x 10° 6.2 x 10°
Harvest B 6.2 x 10° 2.3 X 10 3.2 x 10°
C 5.4 X 107 3.0 x 10° 7.3 X 10°
A 43 x 10° | 26 x 10 4.8 x 10
Wholesale B 6.6 x 10 39 X 107 7.7 X 107
C 6.6 X 10 8.2 x 10° 39 x 10
A 9.2 x 10° 9.3 X 10’ 46 x 107
Retail B 3.6 x 10° 59 x 10° 6.6 x 107
C 1.2 x 108 6.3 x 10° 2.7 x 10°

Table 3-8 Changes of microflora in pulpy substance 61' onion during

" distribution
( unit : cfu/g )
Distribution stage Total count | Yeast and mold Coliform
A 4.4 x 10* 3.8 x 10* 2.7 x 10*
Harvest B 1.9 x 10° 2.0 x 10* 2.7 x 10*
C 49 x 10° 7.2 X 10° 6.1 x 10°
A 39 x 10° 7.3 x 10° 8.2 x 10*
Wholesale B 5.1 x 10° 7.2 x 10* 3.9 x 10°
C 7.2 x 10° 66 X 10° 2.9 x 10°
A 8.1 x 10° 44 x 10° 1.9 x 10°
Retail B 4.8 x 10° 2.8 x 10° 2.9 x 10°
C 6.3 X 10° 7.7 x 10* 1.9 x 10°
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NeEd: Fns
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Table 3-9 Changes of microflora in leaves of celery during distribution

( unit * cfu/g )

Distribution stage Total count Yeast and mold Coliform
A 3.0 x 10* 6.2 x 10° 1.9 x 10*

Harvest B 9.5 x 10* 34 x 10° 84 x 10*
C 6.2 X 10° 6.6 x 10 52 X 10°

A 2.6 X 10° 7.1 X 10* 6.7 X 10°

Wholesale B 3.9 x 10° 2.8 x 10° 6.4 x 10°
C 9.4 x 10° 8.1 x 10° 39 x 10°

A 9.9 x 10° 3.8 x 10° 2.2 x 10°

Retail B 6.2 x 10° 7.7 x 10* 3.9 x 10*
C 4.4 x 10° 6.9 x 10° 2.7 X 10°

Table 3-10 Changes of microflora in stems of celery during distribution

( unit : cfu/g )

Distribution stage Total count Yeast and mold Coliform
A 4.4 x 10° 3.9 x 10 25 x 10°

Harvest B 6.5 x 10° 2.7 x 10° 2.9 x 10°
C 55 x 10° 7.9 x 10° 8.2 x 10°

A 3.8 x 10° 6.6 x 10* 6.1 x 10*

Wholesale B 5.1 x 10° 7.2 X 10° 5.9 x 10*
C 4.9 x 10 2.9 x 10° 8.0 x 10°

A 6.1 x 10° 59 x 10° 3.8 x 10°

Retail B 7.3 x 10° 29 x 10° 7.7 x 10*
C 9.3 X 10’ 4.2 x 10° 6.8 x 10°
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FuEe 1AM EHHQ rleh FRE WeE C Fo2 A% FA7 AR
B ©3 Zuo] 24 Helg A4Foza FA AWt sEsE Awrlztel Fot &
47 A% & 9oe 470 9ok 9E & A 36 met A zol7t 9
S sAE oA, 243 5 1061%9) £9F0 F2 A1 Yo
‘mymEe TUE AW sldasAg dEASA FolA dFER ALH9A
A 2 4549 ZAZ 34 dFHD gon, A FH2d FA Aw=E ¥
uge gz Agd BHFAY Sl e FH2Y WELE AZRE X
A6 AxAsel Beign ok 2t FUHEE FedA 1~29, ALAEA
= 3~49 o] BARA7 &5 /5F 2] Hr=EE Fol ¥

Table 3-11 Changes of microflora in bean sprouts during distribution

( unit : cfu/g )

Distribution stage Total count Yeast and mold Coliform
A 8.0 x 10° 1.5 x 10° 1.2 x 108

Harvest B 1.4 x 10° 9.4 X 107 8.0 x 10
C 4.2 X 107 24 X 107 2.3 x 10

A 2.1 x 10° 7.7 X 10’ 59 X 10

Wholesale B 3.8 x 10° 6.2 X 10° 9.9 x 107
C 5.1 X 10’ 4.1 x 10° 6.2 X 10°

A 41 x 10° 6.2 x 10 7.1 x 107

Retail B 39 x 108 | 55x 10 1.6 x 10°
C 55 x 10° 8.1 x 10° 9.3 x 107

% 3-11& FUES AEUAR HAEY LQ4HE UEd Ao FFFE T
oA 2 9B FAF ABAHE & 10 ~10%ctw/gaE, AuaAdA= 168
~100cfw/gsa A=old, X R FFolg diFdTel <% 10°~10%fu/g $F22
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290 34E SUAdN o 10~10chwe, S0 2 2N 107~
10ctu/g2 A <} 10%cfiu/g A=7t 27teten, a2 § Fgolx £HANA 16°
~10cfu/gAE, =0 R 2o eAg4 10°~10CcfwegB =7t A&
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2rle VEAHO T BT 24, &, ¥nE, Donnersel I & YA} 788%
g AT on, ooz A2 T3}, 24 FA, 2F, 2% Tl o 80%
AEe AALEL Hol: Utk AZRIE AFYMAI 10~1974AE FENH
A B 2EAAE] B 2F XY T80 ®ol AkgTWA FAHY] FE-Go) 90%
old& AL, =4 AuEY 4Bl kg 2NZE B 12~16kg s o
T3 &t dREES AARE U AFEHEL -05~0T, %= 85~90%RH
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Table 3-12 Changes of microflora in oyster mushrooms during distribution

( unit : cfu/g )

Distribution stage Total count | Yeast and mold Coliform
A 4.3 x 10° 9.8 X 10° ND
Harvest B 1.7 x 10* 5.8 x 10° ND
e 13 x 10* 50 x 10° ND
A 1.2 x 10° 25 x 10* ND
Wholesale B 1.1 x 10° 3.9 x 10* ND
: .C 7.6 x 10° 1.0 x 10° ND
A 4.1 x 10° 6.2 x 10* ND
Retail B 6.3 x 10° T 22 x 10° ND
C 1.5 x 10° 6.4 x 10° ND

ND : not detected

7} Axoln, AR ¥ 4239 nAEe F WaE Botryotiniadl 1§ gray mold
rot, Rizopuss] &% Rizopus rot5°] itk @7|e) AF5SAE vldES] 294
£ E 3-13% ok A ¥ 99z 74, AR R F@o], dAFTY Aele
10 cf/gdEols, S8SANN 2eA7Ax F34, 2 2 Fholo Hzke=
o} 10%fu/g, HAF2ZL o 10cfwgdERT HFTEL FZBANA 1P~
10cfu/gB =7t A& LGA=E lad ¥ Aoz ey,
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Table 3-13 Changes of microflora in strawberries during distribution

( unit : cfu/g )

Distribution stage Total count Yeast and mold Coliform
A 2.8 x 10! 6.1 x 10° 2.1 x 10?

Harvest B 2.5 x 10* 1.7 x 10%: 1.1 x 10
C 5.0 x 10* 8.6 x 10° 8.0 X 10°

A 8.0 x 10° 1.8 x 10° 2.2 x 10°

Wholesale | B 11 X 10° 6.3 x 10° 24 x 10°
C 3.5 x 10° 1.1 x 10° 2.8 x 10°

A 45 x 10° 6.3 x 10° 3.7 x 10*

Retail "B 2.0 X 10* 3.3 x 10* 4.7 x 10
C 3.3 x 10° 2.2 x 10° 2.0 x 10
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& 4FESE vasd 44 4TAA AR FEE AU, 22 A% J3

1 0&F U FAXTHRA
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REGAYFANE 1) AEFA, 2) LEWNEFA, 3) HLFFAA, 4) YAFAR F
LI

(1) AL |

AQIAE R4 A4zdol F5e B4 power supply® A4S, 29
Agrhde AN TEEA2 143 AGS 0~250VE shasty 2345 w5k
T 0~15kVE ZEY 4 glovl, Fus AUe 29H2A4E o188 IUED
2 1% AR FREE 0~OKHZ hast] AR, T4 2 AGEAL
Oscilloscope® AHE-ahe] Sgaton], B Fvhye 19 4-13 Bk
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Fig. 4-1 Output osillograph of power supply

(2) LETAFX
b Meke) ez1}olR
QEUARZAE AYoln] &WuYF Ao folF AT LXUoAE A&
APt Aty exve|AE FAAR Ax7t L AEE aluminadlE 7183
Ao $AF ojde] WS FEATe] AH® AAYAM] YFolT
HARY AFe wHoR AF AT Fido] HAEA HuE=2 FHiko] F HAWY
I HAdEe] 25 AFAEY) AHLHL glow, TAAT e WA JF
o] §45R ¢z WA Asr) HA G ARE, F23FL F454 paste’} AHE
Ao, FgAFo ngU/IA agmigrationd HAE ¢+ AEE Pb¥Fo] #2
A7t AFEEAT B X6 AP L2ve|Ae 1Y 4-2¢ 2.
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Fig. 4-2 Ceramic ozonizer
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(3) HAEFFAA)

AL €E 99%0149) AFULE AEHRoT, 025 AL Ay o=
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Fig. 4-5 Ozone gas generator
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Table 4-1 Specifications of ozone gas generator

No. Item " Specification
D air flow meter 16LPM

@ ozone generator max S00ppm, Al
® cooling fan 110V, 15W
@ power supply 15kV, 20~40kHz
® ozone analyzer 0~100ppm
® No analyzer 0~20,000pph

. o&SF WA

B AAE venturi injectiond] & §&%de= 1Y 4-63% o] FARIULH,
A2z9 948 pumpE venturi injectiono] FF3te] LEWAZRAZRH L&

Azoz fYslo] 2Ed L= E W4t

B PNe) HAe AAH FES LEFE A&Fo AT F Jod, £¥olH
227} ZeEkn JHho] AEE A $¢ & 4 Ak o E 428 € A2

ArF& A Folth
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Fig, 4-6 Ozonated water generator

Table 4-2 Specifications of ozonated water generator

No. ' Item Specification
o)) " Ozone analyzer 0~100pprh
@ dissolved ozone analyzer 0~5ppm
€)) power - supply 15kV, 20~40kHz
@,® dissolved ozone & water tank| = 40 X150cm(@ XH)
® water flow meter 1.8~18LPM
@ Ozone gas flow meter 2000cc/min
Oxygen vessel 0z 99%
® ozone reactor max 2,400ppm
@ water pump max 10LPM, 3kg/c
i) ozone injector 150mm
) - 113 —
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Hare, Japan)& AH-3}%1.2.1, Indigo colorimetric method(APHA standard methods)
5.2 UV/VIS Spectrophotometer(Y-550, Jasco, Japan)& A& A3ttt
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Fig. 4-7 Relationship between ozone gas concentration
and applied voltage( room air )
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Fig. 4-8 Relationship between ozone gas concentration
and applied voltage( O, )

- 116 —

ASEM: FUEC BY &7 XMeldls e M2Xes /| =88



3) L& BE
a9 4-9% YRF/E AVT7IE ALARE ALY 22459 FEE UE
Aoz 787 AG R ARE e&729 A9 Bgten, FEE 01~02ppm
o2 7R At wat A Holrt A Ut ol §AHFXQ ozone monitor
9] resolution®] 0lmg/ £ ¢ He= 7|UeA ANFo2 YL F=& Yehla §
2 ¢ 4 gom, B 47AAE 4% 2A4 QI 9RFVEE ARA ¥
£ Aoz vy
AW 29 4-102 LEFNE €5 9% HAE AT B92A 43FET}
00~08ppmo@ Ueht Y¥HE/E AHEE A$ET o guolge] A YT
a8y s Age A 59 ¥ 7.2kVE HdFEE Yo, 3 o
FlHE IHT B #& YEAQT of B £&& BATE pHE 8030t
39 4118 9RFVIE 428 44T A9 $£¢ 19~285C2 EASAA
o6 BE 025 FEANE AWE Re2A 580 HE4S BE FEE U
g € 4 YT ol W AR Age TekVILeH, B9 §%L 5LPMelNt

2.4 B
7h AP e g 4Fas

A UAE HFAD 244 Ak ANEY) FEYHE AL TA oS
U 9Ese] 9F 244 ARD UE 4 AT L&A 9B Aeld NRE A
4 R AF 2uAAA 2% ABE s KEVANN AR BaAel gAY, A
AN Be sk pittings] ¢4, AEY 9 FAeol ABA wAL £+ 9
£ gt vhe, @), SHAWA, ExWALR ok of o %, oky R wole
NS B4R AFAN FURYLH, Bl 2 BINAL FAE gAe) 4
WAl A Fhsk] FASHAT

@ 4R, BUE, A 2 Mae S8, 4, A%, ATFE T HEA7)

= 117 —

bl

NEEM: FUE80 HY &7 M= g, M2He e/ s857

0



25

20 -
- |
o
& 15
c
S
-lé' -
c
8 10|
E
Q
O L

05 -

0.00 - -
3 8

Votage( kV)

Fig. 4-9 Relationship between ozonated water concentration
and applied voltage( room air )
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Fig. 4-10 Relationship between ozonated water concentration
and applied voltage( O, )
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Fig. 4-11 Relationship between ozdnated water concentration
and water temperature -
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RH 6615%¢] &) AZSAA ZFAHA AREF S43U%. =T =gdu i
@719 YA ANaE F 2%kegd A © 110~130gH 9 PVC traydl § 23%
¥ F 1117, 7515%RHS) A2AFR Y BE5C, RH 615%2) 4 AHF3d
A A EQ e 33U

Y g 53

A8 100g& 3l 450mle) Peptone waters} ¥4 24 ¥ warring blender2 &
A ojul, o] 4F A3 I B/ o 1023 A}ILn, 23| F
F v 203 A3y .

AR 4 Ase ool ot HF3 543te pouring culture methodol] £
e F4E FAHLH, o] § ALSE WAL QUAT FHLL2E plate count
agar(PCA), 22 % F3o] 2L 02 potato dextrose agar(PDA), 4FT T
(colifirm group) &A 422 MacConkey agar medium(MAC)-& AH8-3%ith. PCA
9 MACHIAE 37TCHA 4841t wiF3la, PDAMIAE 20TAA 72X i FAZ
X ZFE 233U o] o vAE A4 ALSE V1T ¥ 8V 2F IYgEd
712 dF ¥ AHS-EAd.

. F¥ds

YFNFe2 FFIRE %Y 27) FF dF FEAEE W2 2] &
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Wste] AL,

W

Rate of weight retention(%) = X 100

RS

A7\ W AF 2719 FF, Wt 4312 AFE 9 FFolg.

2. ErAH

32 F949L2 CHROMA METER(CR-200, MINOLTA, Japan)& o83}
S8 Hunter L, a, b2 EA&Ln], o] o standard plate®) L = 97.75, a =

-0.49, b = +1.96°1%it}.

v}, Ascorbic acid

F5E FHE F AL UL Y5 A& 459 L Radial pak Cyy FHEEA @
ol 42¥ HPLCE ol &3l $£43igon, E4ZAL g ¥ 3-29 2o,

Table 4-3 Instrumental conditions for ascorbic acid analysis by HPLC

Instrument Waters Model 510
Column Radial pak Cis cartridge
Mobil phase Methyl alcohol PIC sol.
Flow rate 2.0 n¢/min
Detector UV 214nm

- 123 =

REEH  FUEC HE &7 Meldls HE. H2iET/ s8R



A3d 2 9 1F
1 2&72R4
7k 27k B dgg AYas va

0z FVZAN ANE AdRAS0] 442 =B AN BASEE LEY
BE, B4 EAl, &5, #54 wa gag. 4L9 FFAAE w7t 104
3 A%2 =7 dRe AFEBE $£F4 W v, FrFY 0F9 AHE
oA 714 9B e e FE2A AdNRoE FE7} 50%RH EE I 0|34
= Ao AFEAS AolE 4 UAT OXRHOAANE AT AFENE e
t}(Shigezo, 1995).

o)y QEVIAS AFEF, WY T EAZ AFAA LErI26] 47
B¢ FUAFAHY i Foly & Qe ARoln, &5 AT FRAYFAY
ol AEHT 9 YRolt I} FBEFNN LEFNEA 247t BEEY A
2 pittingol WAET, PlAEY 240 do] ZUE B ol B UmAA =
i, 35 5 FUHE FAES A d4Hom 0ESe Fge] WY A%
b Wtk 9 ALARTAA S BAAAET), 2EINEANE AR o
He 2APY #47 o8 7 g4 FUESHN FTLES} IYLERS
2ol WHe =4 Ex 2% Wilol &¥ FHWARY o] EQYTE AE 2L olf
oln, I WAF JAFYo) 7HF Aol WEHzY Agol s ARAY A=

& o] g A 7]dEta A

A7 dRee AFAA A7, 4719 AF R 25, A4 T du@Ae) 4F ¥
A0 2 A5z o, 30%oladA AFERE e, AT dsNE 9
F8 Gram B4 2 SAAT D8 FFEHE 2T YAT ATorT @ AT
e glod, 2% 2 FPold U FFHL Yo, FNTE BE AFIS 7
o, gE oAs &8 o8 AFadst FuEE Aol FPo= ¢HA Aok 2
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Pt o] wa xe A& Ao AEn], dxy, TEYo] L VL JAT
YTHHEE ).

olgiH o0& B oRge) AFATUE vwaly] At & PR 70%2] o
Bee UYL A= 2238 A3t PAZ W8 2 ascorbic acdd] FFAs
& 9=7}~ 0ppmA )T} HlEF A} ® 4-49) @ik,

olerg 2x ol &3 NS AFAF}E 2HS59] A 33X10%u/ge s
Zgd 279 1.0x10cfu/gel v ¢ 1/I03E 28 Uehlo] &7k~ 4N
el o fAFE AFERE ARk 2 A2 2 FPoles A AFEII YN
o qAFZe A$ tzTo ua o 10ch/gAES] ZAE Yeh) e&7x ¢
NN A S Ahs} fAE BAE eI T2} ascorbic addE 2&H
o AME 6At AASAE o 10%HE AW Aoz Uehd ¥ ogg A
o JAME ¢ 33% F=rt AHd Aoz e

olagel ABN LE/AAE ddwgdl Hs] MeAzel BT 0ppmel M F 2~4
AZ A% AR g 0% ATdolsh vk ATE vehhe] ATER} &
3 ascorbic acid®] €d¢] #& B ohjet eE7IAS diF o] FFste] AA
ANE) ARFE olFe EWLT dF ALAHL WS =& A= AmIY,
WA R s Me 47142 WA $9 EARC| saHejo} e, v
ol ge] A9 AN zto] L WA ascorbic acids ¥ Wy} Asm, T L
A, d2459 AR BE dF Nurt ol A4 YR xRAFIE 3
¥ #¢ ez ¥,
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Table 4-4 Comparison of the sterilization effectiveness of strawyberry by ozone
gas and ethanol tratements

( unit : cfu/g )
Treatment condition Total count | Yeast and mold Coliform C Bec
(mg %)

Control 1.0X10° 34x10* 88x10° 6796
Ozone'  30ppm, Zhr 80x10" 70x10° 30x10° 6772
ghr 30x10* 43%10° ND 66.72
ghr 1.3x10* 35%10° ND 60.97
Bthanol shower, 70% 33x10* 3.1x108 86x10° 455

U o&7trd g8 a2 Y 47 =4

1) % =

gt FUY FAEF CUEECE J1F AFFo] B FHLE ‘929 84¥A
AN AYEFS 388%2) ¥E&E AXHT Ytk PP Yk AFLEE 0T, &
SE 70~75%RH, AR7+e ¢ 6~8MYA=ZN ARFF aule FuEErt 70%
ooz R&EVIAL AT AFAAI L & Jon, AVALE HF FAERA
Ay d AZIYIA LEXAE T AE L3727 AFadeA B IR
L& 7 $le oA 24 Euu T F Yo

¥ 455 o] LEFEY, YAz AFEFE Ul Re2M S, &
2 g Fgo|, dAFFE st dAZFTY AAHERS 7B dAFHA Yyesd
F49) 27] RAAEE 10'~10°cfw/g, EE % FFol9] 279 F=E 10°cfu/g
$zo2A 9EFE 10pmmelM 641t NEA Fxe el wal o 10cfu/eRES)
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Table 4—5 Changes of microflora in onion by ozone gas treatment at 0C

( unit : cfu/g )
ti
Concentration Tl:eatment Total count Yeast and Coliform
(ppm) time(hr) mold

Eontrol 5.6 107 6.5% 10° 4.0x10°
2 7 6.3% 10° 1.9%x 10°
10 8.3xX10 ; )

4 75x10° | 95%10 1.0X 10
6 7.0% 10° 9.2x10° 1.9%10°
control 6.6%x107 2.0x10° 2.1x10°
20 2 6.3 107 2.5X10° 1.9%10°
4 9.7x 10° 2.4X10° 3.7%10*
6 5.9% 10° 2.2x10° 1.8x 10*
control 6.3 X% 108 3.8% 106 1.3x 106
30 ' 2 5.9x10° 1.0x10° - 3.4x10°
4 7.9% 107 7.1x10° 5.8 10*
6 3.1X 107 4.2x10° 1.4x10*
control ' 5.7x108 9.4x 10° 6.6x10°
40 2 4.7x10° 1.3x 10° 1.0x10°
4 5.2x107 5.9x 10° 8.0x10*
6 1.4x107 1.6x10° 4.0% 10°
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AFEFE VeI LY, FE7 F7HESE JAE 0E AFEFE dEA @
gk, 2y BAFEE 10ppmelME 6417 Aol AT o 10'cfu/g, 20,
30ppmolME HYAL 6ANAEAA 10cfwegBEe] APREFAE YeEhiodH,
A0ppmol A E 10%cfu/gA =) ArEastE Uehigich detd 7189 ¥ AFA L
Z712 20ppmeld 2~4A7 AP WAEF PF A" 2 R 7 w2
Aspergillus] €& black mold, Fusariume] 9J& bulb rot, Botrytisel ¢J%t gray
mold rot, bacterial soft rot 5] WAl th& faszEz AtedT.

@) sks

s AAE g 93 Wl 2A blue mold rot$} Corticium centrifigum
o] ¢¥ WAY(EHIEHE s 4 Ut Blue mold rote 7|¢] 4T 2EAF]
U Bl covert Bolthl S8 EE BuAd B¢ gejdz sl ¥4
o2 oA B TUFEREL $AHT dou AT $ISHY Aoz 4L 4
A3A @3 w2 ALARA B T £A7 12 £ A

E 462 9Eks AEe 9@ s NTAHE UEd oA sk Hg
s 334, B2 2 FHOld w8 AA A9 ALY BAN e AFERS
ARES} B4 UERT LEFE 10, 0ppmolH FF5E YA w} H
% 7148 YT 30, 0ppmel A 6X7 RelA BHATY o J0YES Pas
ach 2 AA AFA EA7 He 22 2 F3olt 0ppmolA 4A1ZE AEA
2Rz el vl& ¢ 10cfu/gBErt #A vEhten, dF3FTL 10ppmlA 4AE
NN AT eF 1/10, 40ppmol A 6A1ZF M)Al of 1/100 BEZ FAFe] ]
24 =& AYEHE Ui vis £ -3ud FU8A AFRAC) HaH
ve AdEEe T0~BRAEIATL 2&rtAdd LFHelE FEIHH, AR
6~sds F7) W& wigoln, Fitsh Gl FURZ 4ol wrke I 2
dg Ae AeARTYNNY FEYol B Ao A=n, 0ppmelA oF 42t
eEN2NR R P 71T § U A2 A=
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Table 4-6 Changes of microflora in garlic by ozone gas treatment at 0T

( unit : cfu/g )
Concentration | Treatment Yeast and s
(ppm) ime(hr) Total count mold Coliform
control 4.1x10° 4.3%10° 5.9%10°
" 2 3.5x10° 3.8x10° 1.8x10°
4 2.9% 10° 3.5%10° 1.7x10°
6 1.1x10° 3.0x10° 2.7% 10"
control 4.9X10° 9.6 10° 2.6x10°
20 2 3.5X 106 1.7X 105 8.4X% 105
4 3.9% 10° 8.0x 10* 3.5%10°
6 13X 10° 5.1x 10* 1.2x10°
control 7.5%10° 4.5%10° 4.5%10°
o 2 6.1x 10° 6.8% 10* 2.9x10°
4 10X 10° 5.6x10"° | 5.1x10°
6 6.6 X 10° 2.9%10* 1.0x10°
control 5.2x10° 1.1x10° 2.6%10°
© 2 4.3x10° 2.9%10° 3.1%10°
4 2.7x10° 2.4x10° 1.3x10°
6 9.1x10° 2.0%10° 1.8x10"
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(3) =27

@71 1 Yol S8t AAFF ot2m=2 ] ko] g@et I¢ R VI
TA40] L& BAEN FUY A$ dREEe] 4480z o8I 2Fe] JFE
L2 olgFHI: e AAolt. Fre =Fo| v¢ dgd FEo UHIHS £7
F &48% 4A 23 Botrytisg#el 93 gray mold rot, EFNA ==
Phytophtoraztel <%+ leather rot, EYdA 245e] FZ4oz Husis
Rhizoctonia rot ¥ whiskersS9] 1t

¥ 4-7€ 2719 2EAHYFEE, A AFEFE VB Ao 2A FAF
€ AYEE 10ppmel A 4413, 0ppmol A& o 242 A2 FAHTY ¢ 1/10
AEE Uyehiided, 30 ¥ 40ppmelME 44 A2 FHF9 /100 A2 @
oA ¥ AFEFHE BT a2t AR 2 FRele £TF R AT vl
ARAF7} FE BE FFol vlnd Ao 10, 20ppmoldelA 44 F=2 A
2 ¢ 10'cfu/g¥ = AR EAE YEAT. 9, AT T L 30ppmol ¥ TR
A oF 4N AEzA o 10cfw/gd =Y AFEFAE v FEIA St g
A @719 HA GFE2AL 9 30ppme) FEANAH 2~4A% FEZ FHHY ALA
g7 ¥4ge, ¥4 £3AF JefFol dEEd & AAT d FF {¥A
A H3el A 2=A0 =YY YT AXNE FAAN L&V 4%
Ao g§o] A, |

(4) B A

MRS ¥R B AUSAAN SEPolE BT 2ol Asn TFR
go] SAs HEANI 474 Lo} AGPLA Aatsle] 2 EAFOZ A
91 glen ANAZMNE EA 2L HAY 4AS Adstn Yok 23 HAN9Y
A% AANAS) FEAZE B2 @ G2 Aol Aot U 2~3L0lR BF
Aoz 27 sl FELZAY AANE FA5A Ao 455 WAY Fhe
29 AY, ERAE, ¥ 2 247 TL= WEw Yo

EaHAe &Ny, AAHE AFEAE E 4-83 2k, EunAS A
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Table 4-7 Changes of microflora in strawberry by ozone gas treatment at

0C
( unit : cfu/g )
Concentration | Treatment T Yeast and e
(ppm) time(hr) mold
control 5.2x10° 4.0x 10° 4.3%x10°
10 2 2.8%10* 1.4 10° 1.9x10*
4 1.7x10* 4.2x 10 4.2x10°
6 2.2x10* 1.5% 10° 3.2x10°
control 1.6x10* 3.5x 10° 5.6 10"
20 2 2.1x10° 1.3x 10° 2.0x10*
| 4 1.3x10* 1.3x10* 4.0x10°
6 1.2x10° 1.2x 10* 9.3x 10
control 8.0x10° 3.1x10% | 8.8x10°
30 .2 2.4x10* 7.0x10° 3.0%10?
4 7.2x10° 4.3x10° ND
6 6.3x10* 3.5x10° ND
control 8.0x10° 1.4x10* 2.2x10°
40 2 1210 5.0% 10° 6.0% 107
4 5.0x10° 4.0x10° ND
6 2.8x10° 2.5% 10° ND

ND : not detected
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ANEEX

Table 4-8 Changes of microflora in shiitake mushroom by ozone gas

treatment at 0C

( unit : cfu/g )
Concentration| Treatment Yeast and .
. Total count Coliform
(ppm) time(hr) mold
control 9.6x10° 2.0x10? 1.5% 10
" 2 6.1x10° 1.5x10? 1.1x10°
4 3.1x10° 1.0x10° ND
.6 1.0x10? 5.0% 10° ND
control 1.6x10* 9.0x 10* 2.0x 10
% 2 2.7x10° 1.8% 10? 1.0%10%
4 5.4 % 10 4.5% 10! ND
6 1.4%10° 1.5x 10 ND
control 1.4%10* 6.2x10? 6.7x10°
” 2 2.4%10° 1.2x 10° 3.3x10
Py 4 4.8%10° 3.1x 10° ND
6 1.2 10 1.1x 10° ND
control 1.8x10* 1.0x 10* 5.0x10°
© 2 3.1x10° 2.1x10° 2.3%x10°
4 6.2x 10 '5.3x 10 ND
6 1.6%10% 1.8% 10* ND
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0t

e B4 A5IUE, 2307 59 98¢ AFsd Qs GEe 8 IR
o W gUAeE 3R, AR R Bl UAFTEY LEAEA ARew, B
DAFEY Ase L9=A F& AUt Bgron, ogo] A FgolE 10cfwe
AZE RASFRE, ot A4, AWAA & BFd we} o7t Y Ao o4
B}, |

¥ 4-891M & 4 Y=ol EANAL 2FEJIA ¥ E 20ppme 44 HYRE F
F5E THEATY o 1/100 $5, AR L FRol9 ¢ 110 £F, WAFT B¢
E 11005302 2old Be AFARE YN, AAFE 2L5S
ZAzte] PojA4S AHREL BA vehey, A3 AHZAL 0ppmelAH 2~4
N =R .

EF, ¥ 4-0= EuHAg BTAA e&/122 AYHE o] nyEL] FFH
e e A=A 2EFE Sppmold 642 AYA FHS, AR R FPol, o
AFE 28 TAYT s ok 10'cfwg ZEY AFEHE YR, ALA
s} nllAE LESES B24S NEAlgte] Yold4SF AFEAE BA JER
o, 2EU AL AAY A4 ARE, %Y AYe] ol TA}AL FFHe=
= %9 Ayt dus AR dey AedMe A4 WA EASF A
Zel H4HrlE Y8 Re= REHUh

(5) “Etelw1 A

E 4-10¢ “ElEMAY 2&7lae] BE YFERE AWE AoE FTF
9 A% BE7t BL4S AYNLE FOHAOU SEZFE 40pmm, H2AAZ 6417
olfe) BeUIAE 100t o4 AFAIE BAIA @Rt 22t BE R
Zgole 0&FE 30, 0ppmelM 4A1Zt olde] A= ¢ 10%cfu/g AES) HFE
71 uehd, dFTFEY A 234 A4S YEE dued, 38 A
Z2AL 30ppmollA 2~4A1F AxE FFEH.
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Table 4-9 Changes of microflora in shiitake mushroom by ozone gas
treatment at 25C

( unit : cfu/g )
Concentration | Treatment Total count Yeast and Coliform
(ppm) time(hr) mold
control 3.0x10* 5.2x10° 2.0x10"'
. 2 2.8%10* 3.2x10° | ND
4 1.5x10* 1.7%x10° ND
6 1.2x10* 1.7% 10° ND
control 8.4x10° 9.8 10? ND
10 9 3.8x10° 9.5% 10? ND
4 3.0x10° 2.1x 10? ND
6 9.8x10° 6.0% 10 ND
control 1.4x10* 1.7x10? 5.6X10°
2 1.9%x10° 1.8x 10? 9.5x 10"
- 4 5.5% 10 5.3 10° ND
6 4.0x 10 1.0x 10 ND

ND : not detected
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Table 4-10 Changes of microflo in oyster mushroom by ozone gas
treatment at 0T

( unit : cfu/g )
Concentration | Treatment Yeast and
. Total count Coliform
(ppm) time(hr) mold
control 5.5x10° 6.0x10* 5.6% 10°
2 3.4%10° 4.2x10* 1.2x10°
10 ) . (] 4 ) 5
4 1.2X% 10 3.0x10 1.8% 10
6 5.2x10° 7.4%10° 9.3x10*
control 1.7x10" 5.0x10* 6.7x10°
2 2.6%x10° 3.4x10* 1.3x10°
20 6 4
4 1.5%10 1.0X 10 5.5%10°
6 1.5%10° 8.3x10° 5.0% 10°
control 3.4x10° 2.8x 10° 1.3x10°
2 1.6x10° 2.1x10° |  9.7x10°
30 5 3 5
4 8.3x10 4.0% 10 2.6X10
6 3.1x10° 2.0x 10° 1.6x10°
control 8.8x 10° 8.0x10° 7.8x10°
2 2.9x10° 4.0% 10* 2.3x10°
40 5 3 4
4 3.9%10 4.0% 10 45%10"
6 2.6x10° 2.5x10° 8.8x10*
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2. LEFAT
7). e &Ad 9F A3 2 4FES ¥

EO S(1969), A#ES(1980) $& AR T 229 AHEA FAE FHE v
A we YFFE, Salmonella ¥ 4T 5 Gram S4F L AR AF 2E]
sl §-830, AT o|F R&} st SR EF FRELS ¥
27t 2o By i 7HFol AW 4F R AEFAERLEA 28] HHO|
gu sQon AAEd o= A AREAA ¥ Aol FEIHTGL HAT. A
#W=(1089)0] &% ol mlAEl 10°~10cfwgA =7t FE= o 3lo] HEd
By 2 @A) dE AFToE olAFE L2252 AAD Ay, AFd ddNE
V108, 0&% Hzd o3 Tl 1/10 $202 aste] 27| ## ¢ 1/100
rEon gastel swelfliferl 478 BEUGL AU EQ CEFU89E
gAFEol Wot AN AV 5t HABE oblE LB FE 0.2ppmolA
A% A4 A2E A% gaEel A8 Adsdty sat.

oo} e HgdE A FHolE & AT HAF(1982)L LEF ZE(AE)
& AN AFAAF e TRASE AFsE PEE FEHYEC, LEF A
9% A% 154959 5 BAF O=NUS 0B o4 N Rel #Y, &1
nsgae] AT AR 15 FAE A2s] Fd FAE Ao, LEANIF
NAE F4E ZAHPL 719 ZEE RolA @ity Eudr

E 4-11¢ AXE 224 ¥E 15pm ¥ FEF2Z AJNT 30L& FFHIAA
A B o o AFARE AWML oA FFF AF OF AIA LE
2d) o8 BT 1/100 &, £=4 3 1/10 £E& vehl RS (1989)
o Ane §AMG ejE UeEhiRT 9, 22 2 Fgo|, AFTT B+ 08
A 7E 2247} 1/100, $E57 1/108] £ detd OE 408 AANE F A
A7 BEE 1100528 Ul & Aolg JehilA Fgtnh ol e A eEF
g o]88 AL AREANE BE 2E5 A7 AAEY FFHES AFAN} BY
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NEEH .

Hoz YEde ¢ 4 AN

#E ATURHE BSIZN2LE 2L FAYIEY ALdN AR 254
ZEs 9 AAEERE ANEged 4549 A FFe 24Y, 347, AFY
S0 o2 Uehon, 32 B AX9 YruAAde B I29 Y&EEAA
27 274E 10fw/gAEAY B8 2RP2] 10°CcfwgAEZAN & Jolg UE
Hged, A% 0UAAA AR 46 493 A} Qo dHch o o
WaeewE o 1T, AT o 08 I=2A FF AREY 0E2&NUE ¥F
Wzt WA $83HE AL duEse] 9% TFL) P2 T HEARL EE
N Ee AFAE & At Y& Res Amdrh

¥ 412 2 4-13& 9% £E4¢ ol83e AR R F5EEAT A4 o
26 dyae AFEAE ARE Aok oM ¢ F URo| MRy A FEF
7} 27 22x10%fu/gdl A AA 2 {4 Azl o8 408 F 3.8x10°cfu/g, f0RE
o) 27x10%fu/gS e W, 46l g8 20 HFPA 3.0x10°ct/gE e
2R B 59 08 NG A B2AHE YA E¥ XT3 B,
PFFEANE RAE AE vEhien, E 4-13¢) ARANHE A2 Y
& Uge] A4 ¥ #5474 ADncke A 92 NAAHt wA vy @
x oErE 444 & A5Hos $439E AS ¥RE Fe& AFAIAR)
ieh )

— 137 —

HtEo B A7 XMeldls g d2Xtds / s8 %



Table 4-11 Comparison of sterilization power againét microflora in leafy
lettuce by washing of ozonated water and city water

( unit : cfu/g )

Treatment Yeast and

] ] Total count Coliform
time(min) mold

Ozonated Control 4.1x10° 1.5%10° 9.1x107
water 20 9.3x10* 5.2x10° 2.7%x10°
(1.5ppm) 40 3.6x10* 1.9x10° 1.1x10°
Control 4.1x10° 1.5x10° 9.1x10"
City water 20 1.3x10° 7.8%10* 1.2x10"
40 3.8x10° 5.6% 10° 1.6x10°

Table 4-12 Changes of microflora in chinese cabbage by washing and

shower with city water

A2E=Xd: ZnEe 49

( unit : cfu/g )
t and

’I.‘reatmx?nt Total count Yeast an Coliform

time (min) mold
Control 2.2%x10° 8.7x 10* 2.1x10°
S 20 6.8% 10° 5.6%10* 1.8x10°
ashing 40 3.8% 10°. 4.8% 10* 7.4% 10
60 2.7x10* 3.4x10° 5.6 x 10*
Shower 0.33 3.0x10° 5.3x10% 6.7 x10*
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Table 4-13 Changes of microflora in celery by washing and shower with

city water
( unit : cfu/g )
Treatment Yeast and .

. (tain) Total count . mold Coliform
Control 6.7x10° 8.1x10* 5.3%X10*

20 2.8x10° 7.8%10% 4.2x10*

Washing B i,

40 1.2x 10° 5.1X10 2.1x10
60 9.8x10* 1.5 10* 5.6x10°
Shower 0.33 2.5x10* 2.8x10? 9.7x10°
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g e=5d 8 AFad g Y 47 23

1) W

¥ 4-14% &6 9% wj2e) nAE WHE ANME Ao2A FEFE 27
Pctu/grzol s Assd BAe] 608 VYA 10'cfu/gsTos Asetgo,
N5 s}t 10, 15pmmY ALE 10ci/gFEo2 E83ed 288E Ao 40
EREEN 29 Frld wE 9% A 4sioh

AR R Tgo|, qFF2Y AS$E NFE 05ppmelA 608 AA FA2T4
/105202 gasgel NAFE 10, 1LsppmelNE T2 £ 9% A o3
AN VEF] BAYTY 11048, 608FA 1/1005E A== et HF A
g 24L& 1.0ppmolA o 408 FA=E I

(2) A==
L E 4-15% Adge eE24 A 4% nAE we vl AezM FFETFE
7] 10°cfu/gol M 05 2 1L0ppmelME HAITE 408 Fo 10°cf/gFEE e
%21}, 1.5ppmolME A=A 607 Fd 10°ctu/gF & vehl FHeTd ul3
ok /1004 =9 #H4 AFNE JehlA.

#% 2 ZgolE 05ppmolAE A w2 AFEFHIF vinsgoy
1.0pmmel e HEAZ 6085 ZHATF & 1/105EL2, Loppmel M= A Al
7t 60RZe] 1/1005222 & AWERE Uit @, 12 B it I e o —
APET D Aol g vzy e AFAAE YEM A A7t 08F
05 2 1.0ppm SHE EXETY 1/105FE, LsppmelME 1/10055-& veEhi Y
A% APYZzP[L 15ppmolA o 408 A=2 FHE
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Table 4-14 "Changes of microflora in chinese cabbage by ozonated water

treatment
( unit : cfu/g )
Concentration | Treatment Y.
. Total count -(‘-:ast and Coliform
(ppm) time (min) *mold

Control 2.2x10° 8.7x10% 2.1x10°
20 45%x10° 1.7x10* 1.2x10°
0.5 s J .

40 1.2x10 1.1X 10 5.0X 10
60 4.2x10* 1.1x10% 2.6%x10*
Control 2.5x%10° 9.3% 10* 3.2x10°
Lo 20 3.3x10° 6.4x 10° 7.4%10*
. 40 4.5%x10% 2.9%10° 2.1x10*
60 3.7x10* 7.6% 10° 5.0x10°
Control 2.5x10° 9.3x 10* 3.2x10°
20 2.7x10° 5.3x10° 3.3x10*
1.5 i : N 4 nd 4

40 3.8x10 3,4%x10° 1.5%X10
60 1.4x10* 4.8x10% 1.2x10°
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Table 4-15 Changes of microflora in celery by ozonated water treatment .

( unit : cfu/g )
Concentiation| Treatment Yeast and
) . Total count Coliform
(ppm) time (min) mold

Control 6.7x10° 8.1x10* 5.3x10*
20 2.7x10° 7.4%x10* 2.9x10*
0'5 4 4 3

40 9.6x10 3.4%10 7.8%10
60 9.3x10* 2.4% 10* 1.9%x10°
Control 6.7%x10° 8.1x10* 5.3x10*
20 1.3x10° 2.1x10* 1.4x10*
1.0 . . s

40 2.6x10 1.4% 10 4.4%10
60 2.1x10* 5.3% 10° 4.8%10?
Control 7.2x10° 8.3x10* 6.6x10*
P 20 7.8x10* 6.1x 10° 2.3x 10°
| 40 1.8x10* 5.5% 10° 5.5% 10
60 7.6x10* 7.5X 10° 3.0x 10°
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3) FuE

Toshio(1994)= FUE¢] di#] 2.0ppme] LEFZ 1083 XHIA| FFF7 27
10cfu/gel M 10cfw/ge 2 ZadtRen, AN #7 10CAH AP A
A% 84F T4/ LEANYTIY 1W0cfw/g, MAAETF7} 10%cfu/g+EE VeI
on HE¥IE 30ppme AERA A7 o0 2ppmo]l R[0T 3R
o},

E 4-16& FUES 2&F AIYFEE, AYAHE AFERE UEd o=y
ZasolA AL 08T LEFE BARC] FAHEATY 1/1005-FEe=2 &
#age JEIAD. BE 2 23|, dFFZE HASE 05, LoppmAHE A3
A 08Fd BRTY VI05FELE Fadon, LsppmolHE A Az 208
o 1/105F02 2T A AR 08F 1/100 $2& vEhfe] 44 X
2 23L& 15ppme] FE=IAM ¢ 208 A== 24P Y ¥ AP AL
LERAIXN= 1 &S, YAEE7l 1.6ppmAEEA Toshio(1994)2] 2.0ppmel
A 4Ye Asehe 34 wast A4,
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- Table 4-16 = Changes of microflora in bean sprouts by ozonated water

treatment
( unit : cfu/g )
Concentration | ‘- Treatment Yeast and
Total count Coliform
(ppm) time (min) mold

Control 1.1x10° 9.4x 10° 3.8%10’
05 20 2.4%x107 2.5%10° 6.9%10°

) 40 1.7x10° 2.0% 10° 1.2x 10°
60 9.3x10° 1.6x10° 0.9x10°
Control 1.1x10° 9.4x10° 3.8x10°

Lo 20 1.3x107 1.6x 10° 8.1x10°
) 40 7.8x10° 1.3x10° 3.7x10°
60 6.5x10° 8.6x 10* 1.4%10°
Control 1.2x 10’ 9.5x 10* 5.4x10°
20 5.8%x 10° 2.0x 10° 9.9x10°
1'5 6 3 5

40 1.4X10 1.5% 10 1.6%x10
60 4.3x10° 9.5% 10° 8.6x 10
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3. L=Aad 9T YAE] FAEH
7t g 7

(1) Pl gEds

gr|E Aue &3 WA $THEREZELZA P79 Yol 9538
2 FAFF clrZ= e o] Bob 9% ¥ V3ol L Ao, FiF
ZF 2F0] ol % P e &3te Ao=A FY S Rl YALe= olf
93 aFo] ATz olHT Utk VAL ZHo| W$ Aetstm Fxo Wy
S 2ZA &4 4A B nAEe ojste AEHL 44 2l I K7z
Be $EA] 2~39, 0THEA 10~149 FE= L&A Uk |

olshgel 2rlel Fe& FEBVIES AR BN FAAFNME 7] F7A
ool e Ae FUE WAl WolAR, Bidel £FAA F3A7 Yo} 4A A%
Hoz olge] nlg FRE oA 10AAZA $H3tE o] Ful7} Yz A7) ¢
S stx, 84 B9 HAE Fobd T e F5E Hate Ao
Fo3 SFAHATATY; 1984). FEFFFAA FASA FHHE @7 A9
Zgolg JAE7] A= AharoniS(1987)2 iprodion, metameclan 2 captafols
¢ AE £3 15U ATste] o) A}E AW £ IR AR, FTFEE, B
& SoM i Folg Uil Aoz RuEYY. EF Cheour(1990)2 ¢33
4 Edd dzae MA@ A9 nlYES #59 dzdgel Ad=HATn B
=3 |

@718 A=A PEFE ALAFL Adsne CA A%, YEETFAR, A=
A Fol AgEn gled WA CARFe] Bite] EL-Kazzaz$(1973)2 429 ¥
E 05~1.0%, FtasE 5~20%7F st sHen, CARNZA 27 3F
go] wolAm, pHet HPAE T /HEANYRE) WHTo| Ao ALY FxE
AZARYD ¢f Sese FRE EAKSiriphanich, 1989). - E§t Zegota(1988)
£ AEEA @ 27 A=dgel B3] 25KGy=2 2AE AS #5752
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£ 99AE AFHUAT oAz WA §Fe 15%FE EAHAGT AU @
¥ 2Sa02e ZATEARNeE BAAE dUNAT B £4F 48 U
EFEES gAE BE of2nE Wit fA o &y} Fov, A& fFA % 29
Az FENE AT 5 UUTL 39 o™, Baccaunauds(1983)& B71E 9
YAEE T WAl ZAN0~300krad)sl REXAT FR/2AZE F83e 4
A 47 713 $5% AARJL 5CAA dPNAP F 150~200krad®] Fo=2
ZA e 20% L 15% BAtE A AFe Aol FFole A4S H olAY
Ag aRHo2 A & Yot FHTh

olAz} & Wwioz HAYEY 4SS dASNE FAZIE KA H=QF
NS SAY ol BAT B AYH Zo] nAEY 474 9T A=RA ARE
AQE de A9 ¢REI YA g

® 4-17€ @719 2&4g 2 24 g AF7nFe] nAE U3dE Usd
Aoz QENIYE FFASE 29X10%u/golH 59x10cfu/ge 2 F 1/100 +&
o2 Fasgn, JATFZL 41X10%fuw/gd A 39x10cfwge2 o 1/10 FEL2=2
Aot AR P FFols APEEo] eI il

AZE vlgEY Aste 2747 10%cf/gdEAA F7tsled 13C AZAdE
2877 AFF 59, LENYTVF AFF 7YR=QH HH FAH FLABT
£ 29, 0ENF FeAFTFE o 5¢Y AE2A AFLE R 0ENTY R wa}
%z o 2~30 AES Aolg JehiNth EF AT R FBole LEAHC 9
# Al ge ges %A deht AT 2 ALAFT 33 AR 34F FAAT
9 ¢ 1/10 &< JEdo

8, YRAF 2] 10%fweg +2¢ =3 £85E 7] 13TAHZTIN 2
Z2X93 77 ARE 54, FAATE o 20F =S 28H%0T, F2AFTFAAE &
2227+ ¢ 39, FAAT7} ¢ 2947 2aHU0

T ARVE TPolrl THHE VL E 4-18% o] BBTAFTFAME £
Z2x8) 77 69, BA2st sAAEeH, FLAFAE 2EA YTV} 44, FHIATFT}
3YAEES 13T 2 ALAF F3 o 193 E9 Roj& vt
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Table 4-17 Changes of microflora in strawberry packed in tray for a

different treatment methods and storage conditions

( unit : cfu/g )
Storage Non-treatment Ozone treatment
period “
(days) | Conventional 13T . Conventional 13T
1 4
0 | 20t | zoxagt | 29100 | 29x10
o 59X10° 59 X107
| 1 | arxiot | 20xc 7'2’“3: g
Total count 9 74X16F 99%10" 9.o><104 35x10°
3 92x10" 75x10¢ 4'°x105 14x10°
5 _ 35x10° 6.2%1 17x10*
7 _ 89X 1P - 22%10°
g 4 4
0 41%10* 41x10* 4110 41x10
" 23x10* 23%10°
4
Yeast and 1| x| 74xef 8'°X136 Laxid
mold 2 | 33x1¢f | 10x10 2.1x106 2610
3 | 20x100 | e2sxf | S 15510
5 _ 34 10° 73x10° L7x10°
7 - 13x1¢° i 7910
4 4
) 4110 41x10° 41x10* 41x10
0 39x10° 39x10°
4
| 1 2.6><1((:6 92x10" . 3.o><1((;32 2.5><1of4
Coliform 2 1.o>§106 LEX10 65 ><105 .1.1 ><1vo4
3 34X1 4110 3.4><105 1.6>.<1Q
5 - 17%16 9.0X1 79X 10°
7 - 14x1F - 16x10°
0" : after ozone treatment
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el AN BIlIAS) TS Wi 144e2 AFLEd AN I%E
on oEAE 4R BANE des 2 JBE PE AL T F At o
C AN oFg uned o AN &4, E29 Whez FAY o
AL 2 FAde] QS ELE AlmdEDh

Table 4-18 Changes of the rotten ratio of strawberry packed in tray for a

different treatment methods and storage conditions

Storagé period
(days)

O: treatment

Non-treatment

13T

Conventional

13T

Conventional

0

-—

1

2

3

++

5

++

7

++

++

- ! no change

+ ! trace

++ 1 a couple of spots

(2).TFdx

SalunkheS(1973)& Atsh, Wi, gkl 5 HAe) ARF FFgrEel T 6% <
You AT XS gerin vesien, 25192 @9 FATFIA 9
B Axdgae 24 B5PA ARE AU NnG A FFHLEE
o] o T%AEI HE Byl AF/NE PeUn HPen, FFgLER B
AEAL AR 2 BAY £ A& Aoz YAt -
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29 4128 2719 ARF FYRLS UEE ReEA FFRLLE J& 2 13
CART 23 Q2N ¥ UsRth F3FLE0 %A= g &
as)E N7e 2R YeARTI o 2~39A8 et CENTY FLABTE 5
dol¥z o 39Axe] oyt wASH, BN 13C AFFrt 5UA=AH )
oA AGTE of TAFER o 2UHE Holg vehlan fick

ols} go] SENTIL BRI Hl8) FFFAEE B RE Aharoni(1987)¢)
ARAY By] EAY nYEY FASES} RolAEd 71 & Qolo| Yo, E
@ 2=XA8 0Ty ALAZAANN QNS of Az} HHF] Grle) Feol
olA ol aF ANl zHroom cooling)T FAVFE EFHEY HEE Y& AT AR
gt w2}y FFE @re] A 3¢tel Y (pressure cooling) T AHE o iubis
SENEE B0 ALY AF 2718 A=A A AAF & A Ao
42,

(3) Ascorbic acid

Sevaraj$(1976)& ©719] ascorbic acid®] FFo] EFo wt & Aol Qe
U 40~9TmgBAE A3 o] diFHoz ngd us 5~108 F= @iz 3§
Gt} Smith(1986) #YZF 9] ascorbic acid®] #HE 3j4de) pHeY Az &3ty
2 94%g wed 979 A% ARF pHyt IV APNETt aYel g
ascorbic acid®] o] FAaFctu Yo

£ dYel A8 27)9] ascorbic acid®] ¥HFHS 96.66mgHBEA Ed L
¢ JeiQed, M43 &2 o F AFEFH SHA AHET A8
67.96mg%°l BlEldE L F£FL& UERD. E=F  &EAXT F ascorbic
acid®] §FHste &% 30ppmel A 2AZE A A 0.7%, 443t A Al 3,3%, 641
NN 103% A9 Z2E 1o 443 o9 H)AZteM <] ascorbic acidd]
e FAE 4 AT '

3% 4-13& AFF ascorbic acid FFe] WIAE ekl AL 24 13T AFT
o A4 LENY R FRAT FI A 2U7A gIIBAEE FHEA F2T ¥
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1004
e
S 95|
I=
9
o I
=
oy
S 90 .
—&— Non-treatment/13°C
—a&— Non-treatment/Conventional
[ —O— O, treatment/13°C
—A— O, treatment/Conventional
85 ; l | | | - |
0 2 4 6 8

Storage period ( day )

Fig. 4-12 Changes of weight in strawberry packed in tray for
a different treatment and storage conditions.
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100

—@&— Non-treatment/13°C
—A— Non-treatment/Conventioal
—O— O, treatment/13°C

o —— O, treatment/Conventional

Ascorbic acid ( mg% )
(@)
o
i

40

20 1 | ! | L | 1

Storage period ( day )

Fig.4-13 Changes of ascorbic acid in strawberry packed in

tray for a different treatment and storage conditions.
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A% 3AEREE QENTI BAE T €& U FAE vehia 3len,
o&=xaTe AS AF 7YX ascorbic acid®] FFol 56.95mg% A H|E FA
Z7E A7 54% 4] 5250meg%A =S Y. ¥W FAFT A¥ 2EA
277t AR 3959 4519mg%UH vls FAHTE A% 29F 4565mg% &
Ehlio] 19 =9 RolE YET Tt

o|gpgre] S=A st TATol vls] ARkl W ascorbic acid®] ¥FFH
A7} 2e AL =N o8 AR Ag=ua A PAEY JF BELFE FF
A4zE4o] AQE Aoz BFE. :

(4) A<zt

37]e] E-&4& pelagonidin-3-glucoside(PGN) cyanidian-3-glucoside(CYN) ¢}
97}A] Aax Bhdo| 2 HEo|W FZFd u fi Aole A2t PGNol & ¢E
Nobd @] 72~95%8 A (Wrolstads, 1973)3t2 gick. ¢EAOMI L w4 &
A&y W 2719 FEFAF EE AT EL %E% pH 9% Tl 23}
o] BAAT aglyconesd iRl oste] o AiE EHSHI A gt
(Markakis, 1974). AB7HA @1 Hie E&71ZL Eid % EslEte vE
28 gAzukg g dalde) uFiegd 4F gl o E2(Debicki-Pospisils,
8oz HEA ok Meschter(1953)E GEAIIS) Lxol Te Ealgol 0T
o 43ColA 40081€) Rolsh BT Btk AbersE(979)E ¥7l 7HFF Faol
ex%, A, HEZHEARF, AZ, ATEAIER, 44 R ascorbic acid %5 498
7k7 aQe] okl ¢tEAlold e Earl YRR IR

® 4°10, 4-20, 4-21€ 77 Judd-Himter®) L, a, b2& UEhd RoeX o&A
a7sh EAnTl Hsel lghtness® VEMIE Lakel gar AA ek,
vellowz& YeEiE bate F7he A& ¥ red@t S JeERE agd F7te AA
e Th

ol e=Agd g3l nARY FHEET FoAR o= U AEe &3l7l ¥
oA dH o] YE Aoz AluHE, gAY AR #HE F5 R 3l A7t
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LEA T FA T HF =A vehdE guiddas & F 3o,

Table 4-19 Changes of Hunter L of strawberry packed in tray for a

different treatment methods and storage conditions

Storage period O, treatment Non-treatment
(days) 13T Conventional 13¢C Conventional
0 47.20 47.20 47.20 47.20
1 46.04 39.81 4345 38.56
2 4225 37.10 38.66 37.36
3 42.23 35.15 38.22 34.20
5 37.42 34.43 35.57 -
7 37.20 - 33.25 =
~ 153 —
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Table 4-20 Changes of Hunter a of strawberry packed in tray for a

different treatment methods and storage conditions

Storage period 0: treatment Non-treatment
(days) 13C - | Conventional 13T Conventional

0 33.20 33.20 33.20 33.20
1 35.16 34.56 37.77 37.98
2 37.99 36.64 38.14 39.37
3 40.00 37.96 39.83 40.34
5 40.01 39.12 4157 -
7 41.18 - 43.65 -

Table 4-21 Changes of Hunter b of strawberry packed in tray for a
different treatment methods and storage conditions

Storage period 0, treatment Non-treatment
(days) 13C Conventional 13¢C’ Conventional
0 18.47 18.47 18.47 18.47
1 25.40 20.60 24.33 23.63
2 26.01 26.81 31.01 27.13
3 26.84 27.83 31.20 31.34
5 30.63 30.58 32.13 .
7 31.27 - 33.18 .
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1}, =g A

() s ,

HAL J¥8d L ADASHoN Sl E P 2Fo] AFT 5F
Ago] st MM 474 Lok BAMel YTkt 5, 1991, #HEF
HAe Ede R AQ, FRAY, ¥ L 247 5oz W= ed 3t ¥
4RE 2 3ty AL2A A= AfE 44 IAT 4 Uk MursQ97), M
(1989)e) 3R olAF WAL BME ATEe) W WA Eo| Lok @Y
224 Y-S dodl+= 714d<] tyrosinedl polyphenoloxidase?} ZH8-8]A ?—lﬂq"‘f
£27 23e] g FHAT FRL O1F NS FEF A} &4 T A
A7 st 2AWDT YT WAL WAL AAH) AANE FASA A
2, ¥ (prepacking), WAPAZAL, A2 59 Wio] PHAL Y oF AL
23%e dErkd PN b F=az ads yed 2oz musy 9o
(Gormley %, 1975).

AN BB HEE LE, §E, 1287 S0 0 9% @A e A
e8] Yigo]l HAvgold ol x4 7} 2 9% wE Ao=M HEfA
suo2NE 2EZT0) 1 Bol o|4H1 U $EF LxzIe U] AL
FZ A Al(cold chain system)Z4 dEE 4= e ole FF F ulz yYsld A
sl i A FERP] olRJAE Ho2A olF ol (precooling)e FFES &
7l 4 2ol AU P& vIAY B3 AFPo] g 04 I=o F
e A ELE BE & o ALRESY 27] BAC] ABHA WPOT A4S
Itk E, olg AF ¢eF sl AHEe A2 YAE e B4
dEe] F9)9) ALEE & SfAZAE 2IPoH o8 AL 7 Y et
A ot e olf HWEC WY AEARA $eozA YN Te Lxzaw
2423 W0 B AFHA B AT} SYSelA fAW & A¥H Do)
OAEe ATl P MEfA AAE AYF A A WEHW AA W,

E 4-22E =gauAe 2&x7 € AUl P AYrINFe) vi4EusE
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Table 4-22 Changes of microflora in oyster mushroom stored at 1C for a

different treatment and packing conditions

Storage Non-treatment Ozone treatment
period(day) Box Tray Box Tray
0 1.1x10° 1.1x10° 1.1x10° 1.1x10°
0 1.0x10° 1.0x 10°
2 1.3%x10° 1.2x10° | 7.6x10° 1.4x10°
4 25%x10° | 1.6x10° | 8.3x10° | 3.4%10°
e o 6 2.9% 10: 2.1X 102 8.6x 10° 4.5%10°
8 4.5%10 3.7x10 9.6x 10° 5.2x10°
10 24x10" | 2.0x10° 2.1x 10° 7.8%10°
12 6.0x107 | 4.8x10 2.7x10° 1.6X 10°
14 85%x10" | 5.1%x10 3.9%10° 1.7x10°
16 9.6x10" | 6.0x10 7.7% 10 6.8 10°
o | 3.2x10! 3.2x10* 3.2x 10* 3.2x 10*
0 2.7x10° 2.7x10°
2 4.2x10* 3.5x10* 1.1x10* 3.0x10°
4. 7.0x 10* 4.1x10* 1.3x 10* 5.0x 10°
Yeast and 6 14x10° | 7.2x10* 1.4x10* | 8.0x10°
mold 8 1.8%10° | 1.0x10° | 5.0x10* 1.0% 10*
10 2.2x10° 1.4%x10° 5.0x10° | 3.2x10*
12 3.0x10° | 25x10° 7.2x10* 5.7x10*
14 4.0%x10° | 6.0x10° 9.5x10* 7.0x10*
16 45%x10° | 1.0x10° 1.4x10° 1.0x 10°
0 27x10° | 27x10° | 27x10° | 27%10°
0° 6.8x10° | 6.8x10°
2 43x10° | 3.8x10° | 7.8x10° | 7.4x10°
4 6.0x10° | 5.0x10° | 12x10° | 9.6%10"
Califirm 6 9.6 102 5.8 1o: 1.5x 10: 1.1x 102
8 1.1x 10 6.7X 10 3.2x10 1.5% 10
10 3.0 10° 1.8x10° 3.6x10° 2.0x10°
12 4.7%10° 4.0x10° 5.6% 10° 3.4x10°
14 7.5%10° 5.5x10° 7.4%x10° 6.4 10°
16 3.2x10° 1.5%x 10’ 2.2% 10° 7.8%10°

0" : after ozone treatment
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el A2 SENAR 234 AR L B, JATE FF TAYT
8 o 110 $222 Az

2F4E BT A% 109 10cf/ghad =gaRoy eEATE
A 169 FAE LEAPAS 274 10ch/grE e RANYLH, B2 2 2
ol BT G277 A% 4%, Edo] TFTI AF 84Tl 10cfwg $F
J =gaget CEAATE g2 2 Edo] 25 168 ATl T of 8
AX 1094=4] Rol& dehlgich WATZE FAE 10°ctw/gFEdl =g3he
H aasE sgte]l B %ast o 89, Edelst o 109 A=AE Hs L=
B7E g2 3 Ede] RS AR 164%¢ =esn AT o4 AshelM &
Guislel de S=A o8 nYEe) AFEF L AR 494 1A
£ 9+ AT

E 4-23& AFF =gt WAY BRold 2d R ATES o8 By w43
=8 ushd RosA BAY B2TFTY A AF 69, Edol TAT A%
A% 89 AsolAM e Ry ¥iel Uehiy] Azy v e ENTE G& TR
F7b o 1Y, EdolTAF ¢ 158 AEF Ry Euwiel vehls] Azsie
oEAe] ate] Yre) B o 54U, Evele) AL o TUAES Rou
o oA &AW} Qe ASE vehgth ¥W FPold wHe ¥zE ko TAY
ATl o 12¢, Edo] TR/ o 1Y AEAW w8 2ENI w2 L
Edo] TRT7} o 160 A=A 2~49HES Fa& VAT

shao] vls) Edole) Bij R Fgole) Wl x& RE AA 3 I8 A
Fol A9 g3, f EHd 9 MAZHY} oA AUE Aoz AlgEd

(2) EH4Y

WA A% B A9 AE, TR P 2z G RREY N 9
o geahd g9d. 53 v 2L A4 A% 34 A3FE polyphend
oxidaseo] 9§ ZWe] EF ASE sI&EANE Ae= Hasn YeH(Murs,
1975), f&%F WA EAMES Azt FA AHE 49¥ F YE AE} Ha
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Table 4-23 Changes of rotten ratio in oyster mushroom stored at
1°C for a different treatment and packing conditions

Non-treatment Ozone treatment
Storage
period Box Tray Box Tray
(day)
MOL | ROT | MOL | ROT | MOL | ROT | MOL | ROT
0 - - - - - - - -
2 - - - - - —_ - £
4 - - - - - - . -
6 - + - s - - - -
8 - + - + - - - -
10 - ++ - + - - - -
12 + ++ - ++ - + - -
14 + +++ + ++ + ++ - +
16 ++ +++ + +++ + ++ + ++

MOL : Mold growing, ROT : Rotten
- ! no change
+ @ trace
++ . a couple of spots

.+++ : a several spots
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At

I3 4-14% AFF WA B A9 L-valued W3E Yed Aoz AF
7103 A% B2E ¢ 5 Ath 2PelH B e AP g 2=
A g wAle] FAge] vt L @9 ZA47F Aoy XF e gelde E
do] TR WY Ae YA whzo] EFF ZLol vEte FFole HAA 7}
A7 T FAZ FEES & & AT 2Y LEAXE € FAET ZF A
A 710F AEe] ¥yt gurstd A 169 F7AE L ghol 84 o4& #A%Y
A2 B9 Add oM AR delsd ¢ AE AEE FAFAH.

#B, greend -80, red® +10022 green? redAlol® 180SFoE TEsHE
Hunter a & -1.93~0599 MHZA A=y 2 AF7Te o2t ¥H3is A
YEertA] gt

(3) ¥ A3

3¥ 4-15% ARF T d%E vEd e=2A AF 169 °lF7A PVC
wrapping® A5t < 5%FES FFELLS sy A FFAI e,
TUA FA TFFe AF 1649F] L&A TF7t F 30%, FAHTF7E F 37% F
E8] FF &4 YA o|sEe] =Wy ARFFT FIFFLE L&A
g qREgE ¥FPH & 9F¢ wed PVC wrappingT7t F8A 4R 2R
TEG F3ga7t FL AL ALAAZIY B WA F£FI19R JA@
Aold, 22X FUAYA £ZT77 FAHTEY FHFFL} He AR LEH
2ol % RAEL] FHAA Aot LEXNE AL e dYETNA ZAF A
22 AlgdEYH. ’ ' "
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)
=)
© 87
>
el
g
5 —e— Non-treatment/Box
T
84 |- —aA— Non-traetment/Tray
I —0— 0, treatment/Box
—A— O, treatment/Tray
81 -
L | | | I | | |
0 4 8 12 16

Storage period ( day )

Fig. 4-14 Changes of Hunter L-value in oyster mushroom stored

1 °C for a different treatment and packing conditions.
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100¢
X 90
c
Q
T
QL
L 80
5
g - —@— Non-treatment/Box
20 | —~— Non-treatment/Tray
—O— O, treatment/Box
- —&— O, treatment/Tray
60 - | 1 | L | 1 |

o 4 8 12 16
Storage period ( day )

Fig. 4-15 Changes of weight in oyster mushroom stored 1 °C
for a different treatment and packing conditions.

- 161 =~

N2EX FU2Y B &R XMeldls Mg M2t /s8R



A42 FEZL 8%

g o] ¥R AFA Wi A Fh4ol ¥E AR AFHE L
Zo o DY) AFEFE e, £ AT MY AR} vwite] AME
7, ARG SEY= A H g £ AURAE A e oS 2t}

&L W @] A% By AFAFE vIF AH NG 70% 2=
o AFEFE= 9=Vt~ A FAR £F& YR ey ascorbic acids) B¢ £
Zxgnd =4 Uit L&A A A% FFAdE FEEE O23te] Z
ol glou HAEE} Be4E, NIt AAAFE ¥ vetwen, F5E
2x ANg=AL $ ppmel A 2~4A17Y, vk 20ppmell A 4413, B 30ppmell
A 2~4A3, EElA 20ppmolA 2~4X13h, =EhelH Al 0ppmel A 2~4AZEe 2
FAHAY. -

9 g Snsoe) SFAFE ST AT A3 A LEFL 18 AL
J} 2Eag ol4% ARG & VoW P we JFFE velel 2E25E
A48T AL ARENE FE o= g% YTE} BYHeE e ¢ 4
ggler, Ead of YFARE 0ENAG vHIAE FEUL tand 3
o 9o NAEES BE4E, ALl Wold4E wA v, FRY
4% MAzAL W29 A% LoppmelA 408, AE Loppmel A 408, FIE
& 15ppmel A 208 AER FAHAUG

=3 ERAQ FUATF A/EY ALE At 2E2E ]88 AAEY AF
4 224 AWy 93d @ 2 “EEHAL ddeE AFLYE AHRRL
o, 1 dde g5 2o

Br)e) A$ v R HYAAE FANY 7} 3¢, LENH F2TI 4
4 A 13C AT 49, 24 13C AFT7 642A 22 9T d=E
HeAF AS 19, ALAFS) A% o 2d F=r} 4FHE A2 yEEth

w8 =EuAY A9 e@&AA g ALY %x TFTFIL ¢ 54, Ed
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o] ZZFI} o 793 =E Axv} AFHE AL Yepgot

Y 2 A% FZe FAMF Ade A 2 dUYS ANE THTe
EHAA A g ggol Jugn], AN A2 FLHQ YRAE s
Ao 2 71USo] FF o]} #AY €79 YaNe =& o= Aryy

- 163 —

AZEX: FUSS HE 47 M2l M M2HE T/ s8R



-164 -

N2EX FNES HHE A2 Maldls N H2XEs / s8R



A 53 ARZTAL T84T 2949 AAJe AY

A13 A4 4

20 AE9 20, FA £39 Wi 049 AY B F71 5 AT Qe A
8 qae AAAYAE ARE AEAAA 9EE AAT Aok 53 EARGNN
o e 5 W= AHE T ARl YIME WHE sHAS F OF
oAz A= a8 AR AHz £¥AY AHEC Ug a7/ A% FAA%

7 ek B3 4@ $4% 2d7 Azt & vAz @ AWAA HFU $4E
2719 50% ol4E AAFHE ALF 2979 EAS ¥ @ olAd TeE ¥
g ool Fas wolgAAct & BAoIth okgd AHES #% AP AAY
AHANN H21FE FUE FEHT Qe A= AHE Fe|FA Y

AAdE FUol} MAE IUR HWIAE HHoY 8FE AF 9oz U U

@ A3 984 HoiH B el FAR Ao WolEA AT Qe A4
A A glole 71E RO EOIE ARAA e A Adelsh AF 33
AHEs SR @ol T &, UA, 5% T3} 2L NEAET AAYe &€ AF
Ax3e] olE ¥ Bol AW MARSE JuAEE WA AAHID & ol
ze ERHE TU & U WM B ATAAE @ AR FH QoiA &
Be AN A8 oE2S, das 288 R EHF 374, 2, 4+ T A%
& BN oEA AF 2 AF AHAE FUANA LR A0
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A24d A= 2 Y

1L A3 4 xadd A9 A%

AN 2EF, 287, Y245E FA ALY £ g oy AP EAY
F #43 YAAHE AR & UEF 319 5-1% go] 44, AsAh

oE5 FRANE 1AYEY ARXY 024 PAFAE AN S FEAA
2000ppm7tA L EAE WANY ¢ UES HHoH 2Fk29 SaE AR
9} & Venturi injectors] &% £2 B4 Yo 0&slre S} F2o]
9g4% HolATHE Henryd) Mol weh 29 5-29 2ol Wxe] 2&7l2 £4
§ AWE AdBAY; 42Y, 37 OemxFo] 150cm, VEY), L= TEEO
$o)@ Hedd 4ASFAT. VW 2E2Y £ Eol7l dshd LU
AN A48 SESE S84 FTYANS} LEFLARA AlolE AS ¢BHE
2 Fackh -

283 9% A ZHE YY) ARNAE 29 5114 & uek Qo] A=
el 2&3 @A) F o) E(50W X 24ea/plate)E F/E FFAUT

283 4eae A 2 AREHE AN A= Bl A
7MY £8AY 4 AES I o
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| E 51 A%, W% A AT A219 74 2 AL

F4 1,9601 X 1,950H X 800Wmm
4 CWZREGAR A R AFNE R,

AER, QELUHR, 2 2REAR
SRR, olFR, YT B AojR

A 2 ZH g2
WZA & 1, XHP(YSIY) 2.
&% G447 1,200W X 2ea, Frequency 40~90Hz
L&E> FE 0~5ppm : o
A9 AR A 220V, 60HZ

CE B2 BV A AHA g4E 0F V)2 BE HE

AkV) Z71(ppm) | Ad(ppm)
50 189 1416
5.2 200 R T
56 238 el
58 20 2,060
60 17 2,008 -

* BF 4% 50 /min
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2% 5-2 o&EtA W 0ES g4 A 2%

— 168 —

IO18/05/28 1756

NBEH: HN2C BEH AR XHaDls L. M2XEE / s8%F



a9 5-3 &4 838 A

2. Ag Wy

GASE o]4-% AFAEE calcium hypochlorite® ©]-§, active chlorine 100 ~
200 ppm HSJolAN H)Ae AN 4RE ARRHY FIAYD At B¢
e QA AA 38T 25 g nA4Ee Edsgch

SESE o4 AFNHE LETAFNE INULFTA HEE LE83HE A
He o0& Bt 94 ¥ EBE F AFE LI 20% FEE A g+
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A A 23k .

285 A& sonicator?] 2L 1,200W=2 AT Ao AHAERE B3
Aen & AFde £Lo] F4Er) Ui WEIE M ARy £
&g YA A FASEE A

3. MAE &3

A8 100g< A3}t 450mle] Peptone waters} 7 4HE¥ warring blender2 10
Bt FARANAT. FARANN Alge ded ot HFS| 3N} pouring
culture methodell €13t T4 SR en, o] o AL2E WA= dPATE §3
go2%= plate count agar(PCA), AR % FFo] &L 2=+ potato dextrose
agar(PDA), AT F(colifirm group) 2822+ MacConkey agar medium
(MAC)& AH2-31%lch. PCA R MACHIAE 37TCIA 4842k wistx, PDAMIAE
0THN 1A AFAD F F548 SAHAT o o FAE ¥ A8E AT
2 §7le BF ag€@vle 2E F Aedgch
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A34d 323 2 nF
L 924 AR ¢ 249 AA &3

¥ 5-32 active chlorined] ¥E& B3] ARIARL Wl 359 HPE A
AZDE RAG Aot HolA R ule) Zo] AAF 7] nlAFE 298 3F
4 11~89x10%fwg, EE ¥ FFo] 19~67x10%fu/g, NFTFZ 3.7~62%X10°
cfuw/g Ao} Active chlorine® #HTFo| B3I Fto] Mo AFAFANI AN HA
100~200ppm E A P A 2 wAAFe) PEHA ol&=x Uk
E AP AM 943 & chlorinated water2 AAI[S o vAE 2d9Q9 AA &x
& B9 100ppm active chlorine® 2 MA3FA-E wl 2083 NAL22A4 90% | A
F ARE /1AL & AU AP0 FUge bt AF AFE FMEgE
308 AHYIAE o HAFFEE 30cfu/g oltE FAEH T, 408 M Fde &R
% FBo| HA| 0ctweoldE gaste ANALD vME 0U9E 9% o4 BA
AlF 4 UAD Active chlorine®] FE& 150ppm¥ 200ppme 2 ZF7HAA #A$e
T AR, F30|9 Z$v 2087 99%e] AF &It URew AT ARt
202X 40822 Frtge wa A adE 40Y FrEdoh

100ppm active chlorines} 200ppm active chlorineg % 9449 pHe Zz
1L.04¢} 11342 ZgZde]l d9olAck. 23 active chlorined] P& AFEAde
pH7t AgE+F F71817] WEel 100ppm R 200ppm active chlorineg ¥R/ &
) citric acid& 713t pHE 6589 FAYYLe= AAA 2 Ay &ix
€ vzt B 54914 B Q45 2] nAE 29 AEE EA 234
7} 1.6~31x10°, A% @ FFo)7} 1.2~69%10°, AFZL 78X10°~14%10%|Q
. HAM B AR @’ £SXE2 108D AATS o nAESTE 90%
ol AAAE £71 ANEH ol F2 A3 EUs} &7 3ERd EdJYeE & 5
of o TlAEo] o] R 0w ojFo] AR FHANA AA UAAEA @)
AAHANL ALZ AR FFE AL o & 94 AAFA MF L BFIH o=
A "AE AA AFdE 7T F S Aoz qAFD a2a BelA BW active
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chlorine®] 357} 100ppm¢ AS$E pHyl AsESEE FFaAH7} F7HEE € F
Qlglth. @} active chlorine®) ¥%7} 200ppm¢] 7€ pH Aol #HE A
E3E 73] ojAYch ol active chlorines] 9% &F &7} pH At o
= agut AA pH Astel BE Edst #4561 e AR 2L Bl
A BE HAE o4 ASE o) HPAET dzTe PAE 24 FEI BEA ¢
Eted ol w A¥d AHEE A5 24 RAxrl 84 b7 dEeE AR
o ofge] AT ATl JAME oty UAE Hol=H ol ARFEY 439
2 A7t LA g3 = AR B Gl =7} Az getA A Zel 9%
£ Fix HEeR |UEAT

Table 5-3 Changes in microflora of leafy lettuce by chlorinated
water washing,

(unit : cfu/g)
Concentration Treatment , Yeast and Coliform
. . Total count -
(ppm) time(min) mold group
" control 1.1x10* - 19x10* 6.2x10°
20 35x10° 35x10? 34%10°
100. A
30 25%10° 2.3%10° <30
40 1.8%107 <30 <30
control 49%10* 6.7x10° - 51Ix10°
20 8.1 %107 15%10 85x%10°
150
30 44%x10° <30 43x10%
40 23 %109 <30 65x10"
control 89 10" 2.6X10° 3.7%10°
900 20 6.8%x10° <30 4,0x10"
30 3.3x 10 <30 4,0%10
4 - |, 21x1¢° <30 <30
x 2 14T
-1712-
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Table 5-4 Changes- in microflora of leafy lettuce by different

treatment
Microorganism(cfu)
Treatment -
Total counts cast Coliform group
and molds
initial 1.6Xx10° 69X 10° 7.8%x10°
100ppm active chlorine™ 30min 3.6x10* 2.0x10* 1.8x10*
100ppm active chlorine® 9.9x10° 19x%x10* ~ 25x10°
+ citric acid , 30min
Washing by tap water, 10min 1.0%10° 3.4x10* 3.2x10*
initial 3.1x10° 1.2x10° 14%10°
200ppm active chlorine™ 30min 1.1x10 2.6%10° 1.3x10°
200ppm active chlorine® 1.0x10* 19%10° 2.1x10°
+ citric acid, 30min
Washing by tap water, 10min 19x10° 1.8x10* 13x10°
1) .- 2) - 3) _ . R
pH'=1104 , ?pH=65 , Y pH =1134, = & :4T
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2. 0&5& AAd JF 2949 AA A%

AR BAS AFe] BT LE2SFE AREE ALAGE W ¥R FAE |
A £7E B ¥ 559 2ok BelA BE X7 AAFE o4 AETE FET 29~
33x10" EE B ZFo| 29~32x10°, WFFE 13~41x10°A B¢, &F o=
%% 05ppm~15ppm WA 608 F¢ YAFE AT BF 102 A=A %
00% ANEe AF AAE AL Nzl dFel vt AgEFA= AK T
Jagg. 2t 2& ¥E 05pmmolME Azl 10804 60822 7
el 1 &g Aol 2¥A A ggrh 2t 2& = 1L0ppm% 1.5ppmel A&
308 olAF MaHPL W AF AFATL 9% ol deiRh AT T S AeE L&
%7} 1.0ppm S|l 1A AdEHE de 4d AHEHE Z77F JEgEE
HoH BY Fo 2R wWE AF AFE Aole A vEuA @it £ A3
AN BEl gAS 108% A4 APz o9 r4EE 90% ol AAANEL
Qe LurAd Y FAEL wHARNE W 108 o4 Ade 483 §dd
gojM & dul7t A& Aoz ARG an FFES AF R EQATAE ¥
o) YN EA FAFE NRE 2F YRS AEATEHE B A eto] %
7] B AT A4Pd 4F =AL ALE F Hiel gz gednh.

3. &3 AAe 9@ 2949 AA &3

zeRE S99 RAISIY 16kHz ol Fu$E JHAL o} A A2
AAEANE ojhT AE o] YoM AEY x&TE 2EWIF BAAE -
Z94 2= H9d WYL Yo FE 1W/ar o3 FHE o183 H) 1} 3]
Ao)y] o] AT A, T2, EAF A=, &3t Tl 4F4 295 5
Aol BH ARE 4& 5 e BH $0024 F2 oj§Hx Ut WA 2
27 2oxd A4sE e % AA10~1,000 W/er) 22H7F X = A9
298 22 HAE 4 YT BT A3 2L HRIEE FANY F= At
o] 2eWE YA Ax, AR, $RE B4 a3 A2de 23R #3
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Table 5-5 Changes in microbial contamination of leafy lettuce during

ozonated water washing

Treatment
Ozone Time Total count Yeast and mold | Coliform group
conc.(ppm) | treated(min) :
initial 29x10* 3.2x10° 2.1x10°
05 10 9.6x10° 5.7 %10 1.2x 10
' 30 57x10° 3.9x10° 55x10"
60 24%10° 1.8% 10 34x10!
initial 3.0x10* 3.1x10° 1.3x10%
10 10 6:2x10° 1.2x10° 1.4x10'
' 30 8.3x10° 41x10 <30
60 1.7%10% 3.2x10" NDV
initial 3.3x%10* 2.9%10° 41%x10°
15 10 29X 102 1.8%10° 24<10'
‘ 30 - 48%10 3.3x10" <30
60 2.2% 10 <30 ND

& :4C, V! not detected

o) WYy 24, i BBAZ, 7 93, Az o7 AM, F3E £
5ol ol 7HEAel AAL Uth

A &Y 240E SHAME o7 A Eofell oM MA EFe gdsiA
#4583 Y. Y ARE FF Eokel M ZEuhe o] 8& I3FA Y
2 a1 Yoy g B AFdMEs 2899 Y AF ARE IREY AF
34 =4, AR @A AF ARE JFax AF A2gY Az R 23
o AFH-L AX|3e A PP

¥ 5-6& 289 Ao we 439 nAE AA AAE AET ATl XY
of AHE Q43S AR 4L T4 13x10°cfug, AE R FFo] 13x
10%cfu/g, AFT T 75x10cf/glth. T2 HAA B Ed @310 Ade 3
=2 JPA AAREREE d PAE £ T4 9.8X105cfu/g, ER B #3339 61
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x103cfu/g, TATT 44X105cfu/ge R #AEAT 1AL zo0g o]&3ld A
A He Na Azel wak ZAE HREd 1083 2E5t A2AE A% W
D AT HES WED 50% AE gaRen AYAE pRLE AFHA
& o ANl wE e ZA JehiA ggeh  wEA 2 g8 Y
nee AT Aot wedl AT ¥ AL v E THE JdsrlE s
o Moz neTh VW LTS 0% o4 AAFRE A4E AL AR
npd AEPAE A% L FHAY &4 EFol eI 08 ol AR
25 mRBo| ozt ERsteAE @Al vehiEd olHE ¥e eIt Aud
AA=A

Table 5-6 Changes in micobial contamination by ultrasonic wave and

vortex
Treatment ' )
A o Total count Yeast and mold .| Coliform group
time(min)
initial 1.3%x10° - 1.3x%10* 75%10°
05 9.8x10° 6.1x10° 44%10°
‘10 42%x10° 54%x10° 1.8%10°.
20 41x10° 53%10° 1.0x10°
30 o 40x10° 38x10° 45%10°
e : 4T

D only Wahing

~ 176 -

NBEX: FUSC B & XMalDlg N M2XEE/s8%



4, AA, 44 2L 97 FH6] I ¥ 2499 AA 2%

ABT o] AR L I THoZAE GAFET AR A Y ERSS
A4 A5 B BAYLE Uz i & APdNE @ed] AAYe=
Ae AT ARAEI B2EE7] bEd Jz H S$FE FANT ok A
A% AR AASE A5 YHE TP PRJT F 5761M HE =
e NAE 048 AEE EF4I 66%x10chn/e, AR R F9o] 7.2x10%fu/g, o
BFE 98x10%ci/edrt. AN 3023 WHT AW A$ FFFE 44X
Pef/g, B2 2 Foo] 42x10'twe, DFEE 66x10Cctn/egRod 4+ 2 4%
WAL TP 3083 NAF A4E 2TV L0X10chw/g, EE R FFol 1.2
x10%cfu/g, WAFE 44X10%fw/g2 FA= A

Table 5-7 Changes in microbial contamination of leafy lettuce during vortex
water and spray washing

Treatment time(min) Total count Yeast and mold Coliform group
initial 6.6X10° 7.2%10* 9.8x10*
05" 44%10° 42%10* 6.6x10*
10 1.2x10° 2.1%10* 39x10*
20 1.1x10° 2.1x10* 2.9x10*
30 1.0x10° 1.2x10* 44x10*

22 :4C, .Y : only wahing
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A448 382 9%

B A 2 AT AHE EBol7l A%t AR AN2"e] LEF, AT, 2F
3 S¢ SAd 4T 5 AT HYSY FLE Y2 SEEY F JE TS
B AA B AFAade] 4A, AXIADG. 4EE N2 APFE ZH
active chlorine 100ppm$ $-&% calcium hypochlorite =822 AFAAT A%
208 AzA 90% oA 4F A7} deiFen 150~200ppm active chlorine &%
AME 99% ol AFAEFH/ AT §H FEREZ 1 ABE tF 100ppm
active chlorine®.® Hel@ HA4eE +%E AAol 2184 9097}, active chlorinec]
o8 99%7t AASNUT A5 pHAY Assel wek 2 ARrt FUHRAT. 2F
2 g YolME £& 2= ¥E 1.0ppm ol FelAE 308 A=A 99% o4 7
AEE AFAL 4 UNL 608 HAZAH GFTE AP AEAL & YA
225 N} 97, 445 P G AF JANE A Aol FHAg] wet
Nl E 471 Ao 90% o4 AF Ade A7) FEAT
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NEEH:FiS

Al 6 & Hydrocooling, A1 ¥ FAA9] %*]
A7t AXxd uAE= a3

l

A1d A A

FAE AUEE FAANIE PHo2NE AF7AA ALAF, CA ARrlee
B R3] TFelt ZF AN WAFel olgHn Yok oY JHE AR Fu
7z B3 ABEY 27 TAdo] #E ANAFTY JAHEE HLATE AdselsE
%% vl ABEL FLE B2E o W(precooling) V1&ol QEF Fr A
A da #4593 Ak Sdute A4E A 2dRE 9 QTEelA ¢ Bo}
o gE ATE st WA BA dule] YA £9] WaF JIe e BFHT
Qe 3B AAEE I S8 duNds B5Holy] gRol,

AE) dRriee ZA o] 371A wies RRsEd I BIE o83
Yztale 27192, Anue qEgsel g 8o FLLE A& WSS o
3 A3YZ, adn J7E BDA4E ol &3 ¥4zt (hydrocooling) 2.2 EH€
4 9. ojF Wiy % Wze B9 udo] Iz AU} AA 28
At A HEY BeRow ojfEHeT Yok Wateld} o] WAL Wz 7
B FAFo) o] A& olBAo| AANAY] o) W AR o|Fe &
e d& 4 Ao

AREY AAEE $BAY add £IFY AF FPo B2 2 S o
9P W Hed 53 $¥F R2EFoz JFY F  HAUHF(minimal
processing)® ATHE9) ALE AN HYF 27 &4 wat Ay} dugw
olgd WAIE A4 2, ZFEE 27}, 24F 929 $&3 nAR g
AN gA Ses Qs 23 B iyt 21 Waty olg A
o] ANME shelf-lifert @2 5B 2PEH AFL 22 gow gthr)

matd E @TedE FBHEY AN FAH HALHT Yk WEER FH A
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R Jlsd AFAY A5 2ARRE 0 AREY AME A Aol dEe =
A8 ST,

A 23 As 2 99

1.4 =

@ AeE NEE 943, ABCHAD, ERE 3302 std AFelA 3
258 2¢ AW Fojsiel ASHA -

2. % W
7k A=)

445E o4 'é_’rﬂ'*] #]= calcium hypochlorite® ©]-8, active chlorine 100
pom FEANA AT

oE2E o] 4% AFNE LETAFAE 1AL A 71'%'3}"4 oE4sE A
He 0= ¥%7} 10ppme2 YA A" F HARHAEFS FHEH9 20% A=
2 A g AFALRAS
25 HalE sonicators) ZEE 1,200W=2 23T FehlA Panon 255
AulzelE Lo A4EY] "R WEIE A Az F28 L4 3HA
RAEE HAT. '

HNe)de) exd YA L I 439 A 4TA 108, /‘1-3494 7S¢ 4T
A 308, EvtES] A$ 4CoA 1683t B

2xgd 9% ARE F=2d WAAEL T FEEE AL %%ﬂ“‘*‘] A
E& AT

™
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4 A%

AR A7t Bd NEE €22 AFE F1 203 ¥ 28t A3 30m
PP E’ﬂjﬂ]( 200mmW X 350mmL)ell 15714 $¥& o8 EFd e FJRE A o(folded
loosenly) Mg M2 5T AFmo] AZSA o of. 4F EAd Fo} e £
o o3 TFA Y9 Az AF A3 A= ARAEIF)IE 4] A8 TR
3o dFd eXUE Wol do 2 FFAIES Y. ErtES Ade
ARF AFE 7lolA=E B9 BUE AAF thE polystyrene trayel 27014 o}
PVC wrapping3te] 10Ce] A3t

o £4 % A=

(1) "E &

nAE EAL 93te 945 EnEE AAE, A9 448 1A ANER 3
3le] FAHANHE e TEE AE 100gS #H3te] 450mle] Peptone waterst
WA AFE waring blenders 1083t FAFNAT. FAANA N2E oo @
2 #33 343 pouring culture methoddl &3t F4E FAH3H 2w, o] o
AHE-E WA AT 2380 2E plate count agar(PCA), A% ¥ F3o] &3
$422% potato dextrose agar(PDA)E A8-3t%th. PCA ¥jA= 37TCelM 48413
Wi 3331, PDARIAIE 20T elA 7242t WA F F5E FH3A. o o vl
E 434 A48 VT 2 e BF YRR 2T F AHEER.

(2) EaAd e &4

¥R 489S CHROMA METER(CR-200, MINOLTA, JAPAN)& o©]&3to &34
39om Hunter L, a ¥ b2 FAsIPen o of TF WP 1=9775 a =
-049, b=+196°11c}. o] o A EFU] 159 A3 tidte U9 FIAYE
FHoE oA lcm UF H9, 221 5em AF BHE FTHLE FF WHF
ALY ZRE lem 4Z B9 didly 33L 2HIAUT. At EvtEE o] £44
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vlch 6709) Alste] et AR FHLZRE 2om PR A iy Z Apgt]
tste] ¥ WElA 24T EE 4L 33 BE APy

) zEE=E

A S1994)0] BF wps} o] By AF s|Yo] fAE ok=d &7(AF ;
30,000cr)d] A E(ERFE 1.0~1.2kg, AH} 1.2~14kg, 943 200~220g)8 ¥ 24
2} aAL2 24X E¢ headspaced] 7FAE 02m¢ A3 @ AlZhe] oiA
Ba7lA $E& GC(Shimadzu GC-15A, Japan)2 EAE oH F4AY ZF4H
2 Uehd FHH A 79 g regressiondte] 7|1&7|2RE T3 olf Y
A CO; %= GCE EA T headspace 7128 FE& @A oz
FR) o)},

. v CO
Respiration rate(ut/kg/h) = 1020 % Cﬁ%gferﬁg%ﬁe'kg

Table 6-1 Operation condition for GC analysis of COz

Column Alltech CTR-I
Carrier gas Helium
Detector TCD
Oven temperature 35T
Detector temperature 60°C
Injector temperature 60°C

(4) A=Y &34
ARA71E A EntEe] AE W= Texture Analyzer(TA-XT-2, Stable

Micro System, England)& ol4-3le BA4dger B4 =L oF HEs 2,
o] | AxS 2% Bt Aol EfEE go2 ¥ og F¢ F4E 90" 4
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Table 6-2 Conditions for texture property analysis of tomato and apple

item . condition
probe J 5 mm
force threshold 20.0g
graph type force vs timé
test speed 0.5 mm/sec
test distance | 10.0 mm
force unit . gram
distance format mm

(5) FE5AHA
F5AAE vlE) £d8E 5929 dHdadd o3 off Ee o AdH 5A HA
o2 PI}Hot
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AAsA 48= 7}
3 #vle 871

%

wye A4z =
z syt gl A
gsio] @rje ol
oy Jeole 9%
o] 2.

TR FF7e
A8z, 3 vl
sFol7b Yot A&
L 7Vsd AdH
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Aol Vs A
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Hgo] B/ B
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2 go] BT A
2]
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0

A 34 323 2 13
1.4 &

Q2L IGRE AL ¥R o7 g2 45 AAT a2 F A4
gy o] 743 Be uF L AAsn Aok A4RAL b FFE ESIM &
Ae 4= oA FGe EE ZAF 299 52 AAIE Ao AU MR
A3 2uEaty wgo] Eo Ax Myt wEA & dpdse 4839 dF F
Aol MARA olA V& o)A AARTol} ESE BRT FHUBHLE
2y 488 NAE S W AANNe2A Fd JAT FH ) £5& JEaR
3t}

weba A4 hydrocooling®) EFE 713dA 29 FlAEd U@ AT R &
F ERE sy 93t AElgel 2E7LA¢} active chlorined &3AA 27
a0 ZoluA APd. E X&) AF JE Y& A8t AHz FHEd
2LHE A ASHE AA8 Bz a3%E 1A FUR

¥ 6-42 AR i =AE gt ARE 439 ARF vIHE dYE =
AV Asfolt, HAlM BE AA X nPEY £8 B F£EHE F AHPd F
F2= 85%X10° cfu/g, EF L 3o 1.2x10%fu/ge UEIY s FXE A
& o 272 79%X10° cfu/g, T2 ¥ FFo] 1.0X10° cfu/g, 100ppm VL&FE AH
e o 274 83X10° cfu/g, AE R FFo| 1.7x10° cfwe, 2E3H2 AASHA
& o 2F4 L1X10° cfwg, AR R FHo] 33x10° cfwg, 1.0ppm 2252 A3
A9 W 2F4 14x10° cfw/g, AR R FPBo] 31x1¢F cfwes ERIAT.
ols AR BYW FEEE AARCEA o4 vIAEE 1 log cyde 7H7he] FaA
2 & A ot zzE FEE AT B A3 B oEdol YRE A
A2 AR g2 o] FAFAA Folu AR} 2 oJEF A £ 3l
d nPEE A6 AAYAAE B JE Ao AR o8 AHAPEF
100ppm UASE AHEF 2SS nAE Z2EAI} JHF Fed thEol 1.0ppm £
228 A4H MR o) F A JHME &7 vlAE FE AY 8% o3
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Table 6-4 Changes in microbial population of leafy lettuce during storage at 5C
( unit : cfu/g)

Micro- | Treat- Storage period (day)

organism| ment initial 3 6 9 12 15

co® | 85x10° | 1.3x10° | 48x10° | 79x10° | 12x10 | 36x10°

wo? | 79x10* | 15%10° | 36x10° | 7.6%10° | 8.8%10° 3.8x10

ot cr® | 83x10° | 64x10* | 39x10° | 59x10° | 9.7x10° 6.7%x10°
aerobes . _
Us® | 11x10° | 9.1x10° | 45x10° | 9.2%10° 9.2x10° | 4.2x10
072 | 14x10* | 23x10° | 42x10° | 7.2%10° 1.9%x10° | 89%x10°
co | 12x10* | 5.ox10* | 1.2x10° | 53%10° 76%10° | 23x10°
wo | 10x10° | 34x10* | 63x10* | 49%10° 21x10° | 3.4%x10°
Yeast & v
;;1 . CL | 17x16% | 84x107 | 27x10° | 14x10* | 9510 | 25%10°

us | 33x10® | 42x10* | 9.8x10* | 55%10° 16x10° | 4.6x10°

07/ 31x10% | 99%10* | 75%x10° | 62x10° 13%x10° | 43%10°

D control, ? washing by 14C tap water for 10min, 3 washing by 4/ 100ppm
chlorinated water for 15min, 9 washing by ulttasonic wave into 4°C water for 15
min, 5 washing by 4°C/1.0 ppm ozonated water for 15 min.

— 186 —

NB2EX HUSO HH &R XHalJlE N M2 /5857



29 27 9ok aHU 286 AF AR Qo] TR AA EFE gEE
ARl gF AF 71SAd @A BE 1 23} 2% 9% ARNYuT &
Sl dgredl Nelzd 438 SU8T 2298 AR 437 A2 FA Y
o] 283 ZAlel dstel PR JEE 37 WE ARG AFE 2ev] o
A7t 2EA 23y RO ARG ARNAD 45E D4 Fad B
o TASN QT rzAsAA 5T ARHRAE W TAESY] AHE By
BN BE uish o) AF ARFE Bid ZvlstEEd A 159 FAE 27
o H]5le] 2~3 log cycle A% F7}3l¥ch IZa BolAM B x7] v &SI}t §
245 ARNE 2L NIAESE BYSE € £ AN Y @ £XF
o ARG F3e 2ed o) AR A3 ALE AR Frld SeIMGA
HE 47} DTl vate B& e UBUREY ok XTI daTel st
o Fd +8 ¥Fo] B BAZ tlHEY A4S O F& dAL FE2A HEL
= AR, o)HT AN L ANHoz 1547 AFFHE B¢ AFANG 43
A4 AR tAE F} BedAE S5 Ao

ARVt A2 B MAE Hunter L, a 2 bol o3l 24s3le o &
6-58 ottt FeA e AARZE: L e 2719 43.49‘_’1]*1 159 % 49.79~51.35&
Uehje] Autdoz Zilee A%L By HATR 2 Holx NS A
#7245 L @e) 274 43 EWe) 229¢ gas s8e| gagel ual £
27} Z27hete dEg Aoz dARD a@te) A4E 222¥e) B¢ BE S
o AdE BT AL B(negative)®) Z7HE BHPEH ol AF 274 A9
Ewe] Bo] AU $5E B oad o] ATASH BE& WAl Ay
of oldd AR B Poz yehken NATR Aok AY YA bR
AtE =328 Ao Lolve AT WY} Yed APAE 2 B
B9tk EoM R gz A 2ldE A3AATRG o 2 FAE Holu
Azte] Azl met v4g ARE nYEd ol Wz B 2rlde T
o AuiEEs} Yol AxfAel YA Fou A% AAY WE B FEE
Aol we} W} &I} Uehiy] fEo2 9AzY. AwNHes A Ade 15
A7+ AAste B ATl A o)E Kol YTk
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Table 6=5

Changes in L, a and b-values of leafy lettuce during storage at

5T
Hunter | Treat- Storage period (day)
color | ment | initia) 3 6 9 12 15
coV | 4349 4378 | 50.00 5017 | 5035 | 5098
wo? - 4450 | 4591 4748 | 4823 | 4979
L cr? - 4342 | 4497 4856 | 5038 | 50.66
uUs? - 4499 | 4612 4939 | 5116 | 5135
oz% - 4396 | 4586 4758 | 5021 | 50.39
0] 1979 | -19.84 | -2214 | -21.07 | -2049 | -20.99
WO - -1967 | -2076 | -2093 | -21.11 | -21.43
a CL - 2044 | -2066 | -21.04 | -21.24 | -21.82
US - 2117 | -2135 | -21.84 | -21.30 | -2149
oz - 2088 | -2132 | -21.03 | -21.19 | -21.98
co o842 | 3067 | 3614 | 3693 | 3724 | 4027
WO - 2827 | 3361 | 3585 | 3844 | 3942
b CL - 2985 | 3205 | 3511 | 3943 | 3894
US - 3265 | 3376 | 3622 | 4009 | 40.05
oz - 3106 | 3296 | 3526 | 3996 | 303

Y control, 9 washing by 14C. tap water for 10min, 9 washing by 4T/ 100ppm
chlorinated water for 15min, 9 washing by ultrasonic wave into 4T water for 15

min, ¥ washing by 4C/1.0 pom ozonated water for 15 min.
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Fze] TFEEE X 6-6914 nEnts Zo] AFA 17.71 CO nl/kg/h g2
AR HAE FEE ART A 1628n/ke/h, Gl ARZE 7S 1756mk
/kg/h, 2 AR A% 1847ub/kgh, LEFE AT BF 18.27mé/kg/hS e
Witk ol AHIA B e} ol AP Ae 2F] g8 TEFSES AW =
271 @e nged 223 AP P A% 53 2 F/Fel o 3 F
222 ARE ALE ¥} 038 gaste A4S BT ol TXREE
AR AL 258 2571 UTE 43¢ A4F LG g3t Rol A 2%
Rolo] A TEEE FAT B Aoz Holn TE XHHATE 4T HAHA
S @2l cold shockel S5t EFFEC] IF& Ve AL dAZT 1A%
gzTe AL TFEEI FrMEL ase AFE Boled ole Ax7t A3t
UM QA ALD FTEFEEY} FUh) gadte AR AL qAA.

ARANRE A2 AEY AT gL vFAHA 2@ o) AP A&
ea AH= waA sled 588 Fgo] 5o AT IFL VA2 FHetn7]
oEen fape] . g2sd guAY EHF &) AL JYSN Aoy A
oy, AAAE A EL E 6744 B § YR FRER MY B M =
gr=t] ol EWe) FEBAC] e BAY AYHez d=TFE EH] A=
o Bye gAHE EANE AL BaA @i fEde IEE 830l &
A5t AAAFAAE TS Ageld 2 Ao glojH dulY AHAS FHA
oA HE Aoz AR

AvFQ AMTE ¥ 6-84 £ wet 2o, AF 2rlde AF AT 37
7} 299 Fusss LEZel ARPH BAZ A=RAVE FEG Aol A
o2} gz 2388 AxAds o dAgE RS Ut EAA 2a A3
A% 5TAM READ AS 109 =7t AAE shelf-lifed HO2 YERLH 5
3 AR LE 24 9P NNE agesE PR 2 WYLz oHT A
Ae gzTd A% 94 A =Ped AF AP 3NN FF o A
H2F Bast Qe Rez gAZ
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Table 6-6 Changes in respiration rate of leafy lettuce during storage at 5C

(unit;COsz/kg/h)

Treat- Storage period (day)

TS intial 3 6 9 12 15
co’ | 1711 1573 21.08 20.26 19.73 17.24
wo? 16.28 1347 16.12 1565 13.99 13.97
cL? 1756 14.48 17.99 16.83 16.99 15.12
Uus? 1847 16.26 19.32 17.46 17.02 1537
0z” 18.27 1583 1918 | 1749 16.98 16.03

D control, ? washing by 14T tap water for 10min, ‘3) washing by 4T/ 100ppm

chlorinated water for 15min, 9 washing by ultrasonic wave into 4C water for 15

min, 5 washing by 4°C/1.0 ppm ozonated water for 15 min.

Table 6-7 Decaying ratio of leafy lettuce during storage at 5T

( unit : 9% .)
Storage period (day)
Treatment :
initial 3 6 9 12 15
co’ 0 0 0 0.7 3.1 69
wo? 0 0 0 25 6.2 10.8
cL? 0 0 0 1.7 49 86
us? 0 0 0 1.7 5.1 89
0z’ 0 0 0 1.7 49 8.6

D control, ? washing by 14C tap water for 10min, 9 washing by 4T/ 100ppm

chlorinated water for 15min, 9 washing by ultrasonic wave into 4C
min, ® washing by 4T/1.0 ppm ozonated water for 15 min.

t22 B9
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Table 6-8 Changes in sensory properties of leafy lettuce during storage at

5C

Treat- Storage period (day)

ment | initial 3 6 9 12 15
co” 5.0 4.0 35 3.2 2.7 2.3
wo? 5.0 40 38 32 | 20 13
cr? 5.0 40 40 35 2.5 15
us® 5.0 40 40 34 23 | 12
o | 50 | 42 40 35 25 15

Y control, ? w’ashing' by 14C tap water for 10min, 3 washing by 4T/ 100ppm
chlorinated watér for 15rhin,'_ 9 washing by'ultrasonic wave into 4'C water for 15
min, ® washing by’ 4C/1.0 ppm ozonated water for 15 min.

2. A 3

2z oY ZRAM AR Asst BB A5 Fehol 3UoIA WSt wol
1 el 2 2o S A4S FE SlEA Bl @AY} AokA 2EF Yo
o 450 243 27sn U Folth w¥vhdol UsAHAN BoEHE Ak
2R Ui ATFe BAE A7 BA Hed drAE ARE v
Belal A AC] AR APl TR o|BAE AANLLZA YT w2
488 = = HuA AU S3 ARNDE A A7NE 02, das,
28 52 o83 | |

ko) A4 AR 27 AR S E 6094 REne @] 2747} 18X
10 cfu/g, EE B FPolst 87x10° chw/gch ABAA 2ste] ol MAEL
A28 HYEd 3359 A 0= Aol ato] 60%, Aasol 3 5%, 1
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Table 6-9 Changes in microbial population of Fuji apple during storage at 10T

( unit : cfw/g )
Treat- Storage period (day)
Microorganism i
men initial 14 28
cov 7.8%10* 14%10° 5.8%10°
oz 3.2x10 9.9x10* 52x10°
Total aerobes ,
cL? 19x10* 7.2x10* 48%10°
us? 41x10* 1.6x10° 6.1x10°
CcO 8.7%10° 2.2%10° 5.7%x10
Mold & oz 42x10° 17x10° 42x10*
yeast CL 29%10° 8.6%10° 1.9x%10"
US 59x10° 3.1x%10* 6.8x10*

Y control, 2 washing by 4°C/1.0ppm ozonated water for 30 min ¥ wasing by
4C/ 100ppm chlorinated water for 30 min, 9 washing by ultrasonic wave into 4
C water for 30min

A3 2eAAe Qste] 8%t AASReR xR ¥ Fhole] ASE VKT A
We wet 28Uz AFEHUAN HstE BfE W FTFS AE, FB] EF L
log cyce AE Z7hHe %S ngon AATFL F Aole HolA wghonwt ¢
a2 ARE AS M 340 GA=HUT
Ao AHET TAATEY A BT FHAo] A FAse ErAL vehin
gloi} ojs Alo] ARFAAA A HAFE dyol TFHUD. E 6-10% Zol A}
se] 7] Eadde AAANAF AS BB 2FEH] A =Tl uls}
Qo yA e e L &g Jshigied, A371E Eusde) dsE ua
Az 7e) BARC] Hunter L &8 A% gasigien 2 Aage A vMksin.
a1 AMTE GEhiE 2 2% FAEE UEhIE b &) ASE BF AT =
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Table 6-10 Changes in L, a and b-values of Fuji apple during storage at

10T
Hunter | Treat- Storage period (day)
color | ‘ment | initial 7 14 21 28 35
co® | 6044 | 5923 | 5838 5794 | 57174 | 5126
o® | o1z | 604 | @358 | 6295 | 6248 | 6218
- cl® | 6338 | 6324 | 6275 6208 | 6174 | 6133
us? | 6430 | 6400 | 6445 6279 | 6232 | 6299
Co 1411 | 1402 | 1328 1286 | 1205 | 1189
oz 1247 | 1222 | 1198 1134 | 1102 | 1066
: CL 1223 | 1209 | 1186 1118 | 1098 | 1058
US 1257 | 1234 | 1208 11.89 | 1147 | 1L02
co 2061 | 2008 | 1973 1905 | 1821 | 1821
oz 2163 | 2111 | 2100 2086 | 1991 | 19.82
° CL 2131 | 2111 | 2094 2023 | 1940 | 1927
US 2114 | 2105 | 2078 2015 | 1951 | 19.33

Y control, 2 \washing by 4°C/1.0ppm ozonated water for 30 min ¥ wasing by
4°C/ 100ppm chlorinated water for 30 min, 4 washing by ultrasonic wave into 4
C water for 30min
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st A ARZNDF FAIRAH.

A4 W) BE A% EE4E WNE E 6-110 Ui A wd
Al sEEEE AF Ad osta o] WHE Holy (44~528 COz wl
/kg/h) HIHFE & Roje AN ARNLF ZEFEEY ¥Wde AYAHY
climacteric rise BAME BAEd AR 1444 HxPd =e32r(10.14~12.66
CO; mi/kg/h) L ol THAl Zrxdte AL Bt ARIRF EHEEE 27
o A4 B Be EQYE 28 AR Al A% 4 AZAE FHHLE °
wi gehg oy 1 o= g Heve AY usd g veklii,

e TR optolatdt z37te] FA & 9¥E vIAEH texture analyzer
= AEs 239 A% ¥ 6-129 o] 27 dzT A% 29102g01 Ak A7
72 zAe A4 afgoxed A% 94 A% ZAHUTH FAA HE =T
o 7o AR 21653g,  LEF AT AE 24977g, F&F AT AF
23375g, &% AAT9 A 24153g& YRS ol AR ojstd AHA
Ae Age) AL a7 HEe A= Wt e S T F Ao MA@ A=
7 & Aole Folrs] oFH AT

NFe] EAE 2AZ, B, 98, v $€ JFe 2% HENE W 10°Cel
A 3BAD AFHAE FEAS FAJNUT. FI AFE 21LAAE 27 WZzF
o w3t A9 elrl ARed I ofF MM Hdzr} AFEE € F AR A
g7 Fole AA TEEY) oMU
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Table 6-11 Changes in respiration rate of Fuji apple during storage at 10C
( unit,; COz wé/kg/h )

Storage period (day)
Treatment :
initial 7 14 21 28 35
co’ 5.06 8.49 12.20 7.02 3.84 3.16
0z? 498 8.89 12.66 6.93 3.77 3.28
cL? 444 7.95 12.32 6.49 3.39 2.82
Us® 5.28 6.37 10.14 6.66° 3.28 3.02

V' control, ? washing ‘by 4°C/1.0ppm ozonated water for 30 min 9 wasing by

4°C/ 100ppm chlorinated water for 30 min, ¥

‘C water for 30min

washing by ultrasonic wave into 4

Table 6-12 Changes in hardness of Fuji apple during storage at 10C

(unit: g)
Storage period (day)
Treatment
initial 7 14 21 28 35
cov 20102 | 26825 | 24342 | 22075 | 21876 2,1653
oz? 20102 | 28463 | 27388 | 26994 | 26613 24977
cL? 20102 | 27954 | 26481 | 25946 | 24418 23375
us? 20102 | 28243 | 26899 | 26391 | 25650 24153

1) control 2) Dip into 4C ozone water for 30 min 3) Dip for 30 min into
4T/ 100ppm chlorinated water 4) washing by ultrasonic wave into 4C water
for 30min
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Table 6-13 Changes in sensory properties of Fuji apple during storage at

10T
Treat- Storage mriOd (daY)
ment initial 7 14 21 2 35
coP 50 50 45 40 35 33
oz 5.0 5.0 45 42 37 35
cr® 5.0 5.0 45 40 35 34
Us? 5.0 5.0 45 4.2 37 35

Y control, 2 washing by 4C/1.0ppm ozonated water for 30 min ¥ wasing by
4C/ 100ppm chlorinated water for 30 min, 9 washing by ultrasonic wave into 4
C water for 30min
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3. Ev E

EdEEs EA4z g FAFEM £8 e I FEHY e & f#
¥ BAFT H422 ¥4 o)A climacteric rise®@oltt. WA ErtES 735
AN E 437 U2 ¥d oAY AAV FasH E 8F NS Hejol A
AXH REQ HYNAE 3e T+ o] Al go] AFAASRAS F A &
ZRAENS AR PIAC

EnjEs 27| MAE 249 A=E HE E 6-14% 2o g5 7% 36X
1Ccfu/g, £ 2 BFole) A% 32x10° cu/ge 2 Vet AR A 942 &
B= B o= AAY A T4 69x10'cfwe AR R FHold B 14X
10ctu/e, 942 AAY A% 2T4 20x10%we, AR 2R F3o| 35%10%cfu/g,
zow AR AL T4 28xX10°/g, AT 2 FFo] 21xX10°cfu/g? FERT
loTd AFHAA FABSY WHE Bge U 09T 335 S o 2 log
cycde A= Z7tstglen AR 2 FBole A= 1 log cycle A= F7Eed
Ard AR e AS NYE £} AR WA dEbTh

AFAHE AL s} o] EntEE HAA BHHo=2 EY Ae] ¥}
S=8 Hunter value2 YEMiRE o E 6-15% Zol L &3 b FasHueH
a e ZA Z7ete A%E YAt =3 a 39 Ivte EFETL A EAA
dojvts A2 =79 A% M Wyt gon AYANF EvtES B¢ B
A Jehged 2242 AAT 397 Audez PR =24 Z7rskath AAA
A77} agt 277 AL RS A FAF Wl doju FuFaR tAtzrg-o] o
AF R HELE =AZY.

EntEe $E&cE AYAQ climacteric rise 4L RIEd & 6-163 2|
27]9) 773~896 CO; mi/kg/holx A% 544 713 E& #(10.84~1305 COb mt
/kg/h)g Boltrt 1 o|F #&sHTh. ErtES B¢ AR 3ty ZFESE
7} efzt ol o} A Tte & ol HolA FH.

EnlEs] ZH7HL Texture analyzer2 EQ3[E 9 ZEE & 6-173% 2ol 2
7ol 18324gelQed AA7NFE A% BLBAHT (7793 ~ 9245g). AR7LTF
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Table 6-14 Changes in microbial population of tomato during storage at 10C

( unit : cfw/g )
_ ' Treat- Storage period (day)
Microorganism
ment initial 10 20
co¥ 3.6%10° 6.5%10¢ 3.6x10
oz? 6.9x10* 4.7%10° 5.4%10"
Total aerobes
cL? 20x10* 89x10° 5.6% 10°
us? 28x%10° 71x10° 45%10°
co |  32xicf S o79x108 |0 21x10t
(074 1.4%x10° 58x10° 1 1.8x10*
Yeast & molds -
CL 3.5x10° 1.2x10° 9.9x10°
US 2.1x10° 8.0x10° 2.8x10*

V' control, 2 washing by 4C/1.0ppm ozonated water for 15.min ¥ wasing by
4°C/ 100ppm chlorinated water for 15 min, 9 washing by ultrasonic wave into 4
C water for 15 min
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Table 6-15 Changes in L, a and b-values of tomato during storage at 10C

Hunter | Treat- Storage period (day)

color | ment | jnitig) 5 10 15 20 %
co” | 5548 5310 | 5022 | 4467 | 4329 | 4074
0z? - 56559 | 5219 | 5020 | 47.29 | 4322

- c® | - 5217 | 5148 | 4680 | 4539 | 4217
us® - | 5418 | 5204 | 4865 | 4677 .| 4305
co -9.82 846 | 1356 | 2259 |- 2837 | 3216
0z . - 441 | 1146 | 1758 | 2622 | 2864

) CL - 1090 | 1298 | 2192 | 2738 | 305
US - 1139 | 1184 | 1812 | 2603 | 2047
cO 2803 | 2010 | 1734 | 1351 | 1261 | 1042
oz - 2257 | 2043 | 1792 | 1534 | 138

° CL - 2027 | 1934 | 1674 | 1459 | 1280
Us - 2032 | 1889 | 1536 | 1411 | 1234

. control, < washing by 4°C/1.0ppm ozonated water for 15 min 9 wasing by
4°C/ 100ppm chlorinated water for 15 min, o washing by ultrasonic wave into 4

C water for 15 min
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Table 6-16 Changes in respiration rate of tomato during storage at 10C
( unit : COz mé/kg/h )

Treat- Storage period (day)

ment initial 5 10 15 20 25
co” 893 13.05 9.45 6.02 555 341
o | 89% 12.23 844 6.21 5.19 312
cr? 8.07 12.23 8.37 6.08 5.06 3.00
vs? 7.73 10.84 852 6.62 511 3.10

D control, ? washing by 4C/1.0ppm ozonated water for 15 min 3 wasing by

4°C/ 100ppm chlorinated water for 15 min, 4 washing by ultrasonic wave into 4

‘C water for 15 min

Table 6-17 Changes in hardness of tomato during storage at 10C

(unit : g )

Treat- Storage period (day)

ment initial 5 10 15 20 2%
co’ 18324 | 12132 | 10432 9443 843.7 7793
oz” 18324 | 12836 | 10987 | 10075 | 9526 8834
cL? 18324 | 12452 | 11762 | 11092 1,037.9 924.5
us? 1,8324 11758 | 11456 | 10526 10115 | 916.8—

V' control, 2 washing by 4C/1.0ppm ozonated water for 15 min 3 wasing by

4°C/ 100ppm chlorinated water for 15 min,

C water for 15 min

ABEX F0s8 HH
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9 washing by ultrasonic wave into 4



AT gAE gz7e A$7 o JAsEd o ARAATY A 274 A
4% hydrocooling A7} dojut aHF&Es} AA =] i es =37t AAH
Q7] MEo s JAMT NETzrY Holg HE @idd ARE A HE @
7 A7 vehgen tEe 283 ARF, 2EF ARTF ¢olAth

e 7re] AHE ol E 6-18% gol AR 10LAAAE A AAF o
AQT. 2y 2ARR Bsos Hasis @ 154 oF H=EE AFAAR
EntEd A< gzl v FFes A vehgon AFNTRY JolE
o] oj# Yok,

Table 6~-18 Changes in sensory properties of tomato during storage at 10C

Treat- Storage period (day)
ment initial 5 10 15 20 %
co 5.0 45 40 3.0 22 15
0z? 5.0 45 40 35 2.8 2.0
cL? 5.0 45 40 3.0 2.8 2.0
us® 5.0 45 40 35 2.8 2.0

D control, ? washing by 4'C/1.0ppm ozonated water for 15 min 3 wasing by
4°C/ 100ppm chlorinated water for 15 min, 9 washing by ultrasonic wave into 4

C water for 15 min
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A4d BE YR 29

QA= A3, EulEE A%,4WZ 2 FRgFAstd FH2 g £33
sl QAL 5C, AHe ErtEE 10T AFHRA A= /A Z}E vnd
ot ARSE2AE 4T 10 ppm £34, 100 ppm 4% 281 250G $XE
£ olgaquT A Aol gstel olF AT XY PAEL 90~9% AAH
= e ngen ARVRE WAE /e 439 EftEE 2 ~3 log cycle, A
1= 1 log cyde Z2713tREY AR AW A4¢ AF A7)0 F3} U2
ge e Bk AWHQA JHE 42 A3} FA6A £ @ 100ppm HiT
727 EuAEs AAE §4¢ g F& EnE 2ged el 10pmm o2&
2 AP ALQ 2T oJF A E5d o] shelf-lifer Az Tl ozl 2
A Ael7t 9ot AMAHNEF 7% hydrocooling Al Qe ANE7} A
£ 23E /AT
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A7 EHLEY AAYIE FAYsE AT ot

A12 A4

A2E04 WAL Y& A oue F% ADEY F5E FATY HHE AY
agE HESRA GFNE 27AL ¢ JE FaE 4FE ¥de A9E
(fresh-cut/ minimally processed fruit and vegetables)e] £2X Ao FE =+ ¥H)
§ #3518 Rl YR AARAS 4K c1¥A FEH 455 A%E
& B% 5~109 ojujel 2T Byl B ALE AHT Uk Wely A
TEY FHEY AME 9% 7|¢-L minimal processingg AFdte] BAstT Q=
36, 37, QRS #F ARI7LNE @] Hole] i@ e Aun B}
s, -

=3 FBEe +8 A 2 04} Jg AR 248so] e 4%
Y Aol BFHEH A L] o3 YR WHE WAHO= Fus sof o
£ 1 olEg FF BFF oEA HAB/AL 5 AE AU VAT fx0] B
SER ’

a2} Y S8E AL SABY AUEE S8 gAY Aed AgA g
nESEA LA ot HEAR Edd YA AFHe seoln.  A=s
oM $EUTFANE B BF A2 §F lec] BEHI] A o B
A ARE FBANE B8 93 B HARY A TEAY AEE WTO
FoY A AA TAAANAN St ARE AF FFE AT Aoz B
& Y. FIWozE FNBoY $4Ed IEHT Y& =AY Axdol B
HEIE AT =Psojol s ol |

EROHAAA Flee ol dFstdA T2 2He] LujRtelA A4S 5
AEE BFEL b AARANAE 2o BE RAANE $Y & UA oA
9% B F96 g St 3Ue AU Qe Ago wANAE
W UThn ¥ 4 Utk mebd ATES B 299 ARV LSS FEe ga A4
= 9% 7147 BYYo 29slolAE o] AEY IURE A¥ & Acn B
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O, A BIRAA 233z dE EFAES AAFFEFEAHFTAE A€
o g, AW S FHE TP AN, AF, 71T L AF ALEC FEA4=
A AAFAAD g TAFFAU/NEE AHE T Bobel AgHEd Yol
EEAE BT GHAE olF Ade] A2 AR /714 AAE 230l
4%, £95E zlo] AAY Aoz VuHN waAM ofs AdY FH 44, £9
AR o) 413 wetg TARTA Sk

A 23 AX A QoA EAePY AAVEY =9
1. o ZAo] AolA Fuedd AAYNEY =9
7}, o ¥ (precooling)

Aad #QFH e ARTL $UP 9% EIFE FL T WA= 2FH
2.¢ AxsA Fnl, £34Fe) Fuge olA R A2 Fol 9 EAE A
o QoF AR FEU ASFY F4 A5 gREL TF FEe] 909 Foh
o] o] FAES FAL KA JAAE ZF FEE dARE Rl 34
o 3RALL &E, &5, 7t284, nIAE, 1, v 2e 873 a4 F¢HA
g 1 2AME £E¢8 9ol AF A 53 x4 J¥LE T.T.T (Time-
Temperature-Tolerance)2M <27 uis} Zeo] o|AREH ®WE AF7F AP A
gor. ANAQ E A8 QAME 2] EAAN Fo| EaSn SvrES
B8 4N 243 AL o] wgo| wd¥gololN AL A3 GAE
Qa7lA 1gol dista] of 25kcale] RE-E doFT FA el F 04g) Eol WA

£ zog.  wEd FREY FIL FAHN FHAME FEF @ FLE 3

o] =EIEE AAE Wast AT olF A 37 Zo] ¢ (precooling)elTh
que 3% A Aesd So FMA WAL Ao dyg A} AR, F
£5o ol AL 71ed SUHAE 249 LEAA F&E AAATEH FA
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e 253, HEE L5 A4 1AL BB feE APH LA
2 J1AE $Hvt Ak exE9 BF 249 A gHME B A7/ 83T
gedo] 2 gEAD YUt
Q = g 10*
714, @ : EFSE(CO, mg/ke h)
% @ 0ToIM EFEE(CO, mg/kg h)
t : EAES £E(T)
a AF
Z, £x59) Fool B}l EFEEE ASPEAez 44T FHEY 5 @
2} ol YA tA L=/ 10T F71E vt ZFLEEE 2~4d S/ F
229 7 exod YoM T O T Be AFE A YA
AR 1 BFY g A 28 PN FAES FLo| o= AEAA A
Serle 238 Az BA 20 84 27C A% Aol Au) NHele 41T
AFAR Ao QT A4 ol 1ol NSSAY. A} e Gadl Aol
HNE ogde] gloiN A HpFe v JAFPY FLg AT AL wddFe
A9 32~40C AEe nLo2 Foste Aoz A Ytk ok} ol gL 3
2o U7l WTe] WA, AE, A G2, olul, o3 A, stolut Gl @A
T Qe ABY ARE olg Te $EFS) BL A4 ©E EW 438 $A]
A8l Aat AL S4m A Ao ¥ NAE Y5ENEE Re| Atk
QoA AF@ ursh Lol sFL ) AANE FAFT Y& ArE FLol
EolAA Slo} ¥dFo] AN TR0 A ZFLEE A 23} AUl AR
o Ba7l ST S8 24T ZUEY. olF AHAgel we F49 9%
Aeel o8 YA GEA AR wE) FLg RRE Ao uFFsin, ne
A &7 & #3e) T840 g ¥ £ YA
JYALe) =96 g5 FE BT ADE AL AXEZM) VANYE F
A & JAT I A% T g KA} Aok ;
1) AerBd sl FAAEEe] ssA S BB YU WA w2
iz} FVsEA ok -
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2) sz nyel BHEd o3 drizte) &3}=EAe) stEde T FAALE
A$-71 4 :

3) ¢AFE RFol 7Hs3A = 713 A3 o9 Frl dojAo.

(4) FeAAY 90 s A AA Q) 3}, ALl 717

A nydes ALHD g oy e YA@AEE BRIGE B4EAR
A9 FNNE AHEEe #7718 (air cooling), F7]¢) ﬁ’lﬁél A e Ee] v Ao
BolAE YEE ol 4% AFWZ(vacuum cooling), WA 2 W4E A8 B
432} (Hydrocooling) 2 & V&g & lom REHoz 47 AMHid diz] AP A
4 ¥z Y49 (ice cooling) FA= AHEHT Uth

oy F R oM BEAETAE e =Y

Qg duyEHel ol EBAF Jl¢ =4 duAA FFEHE 20
LENAE EUMF FFo| Y& JtAE FFse WY, WEEAA ¥hEd 2
258 ALHAY BYRPEAS AFEAT Qe LFAY REAE Al Yy
Aozx 27 24 AEE ZAANIE ¥ Fo] Yok VA FYANE 224
2 AREE A4H A5AAY dase At A0k 9 HAT HYrlel
Y50l QA ¥ BAZ 2 ANE BAE R Yok 2AE BT 3o
A ERgFNE 14y =9 AREY P R g7 S we wEE
2 Adsteicl ANE 4& 5 T,

o1F 27 AW Aol YANE ¥AF7Y FFA AFTEEY 2ENE IF
BERE OEJAE TIHA MdAYES) AFFH ¥4 ¥z R FREAE
AL 4 Ao olFY AFHE ¥Y 4 Uk 2y o] ¥ FYY Re L& F
$ 94 5 oFdME UM HE F7) AE LENAFTAE QA FFAY
Aoy =& HEHES Fojo} @},

YWayztggFe) ERdFNEe et AFFAA YN ERLALAAY
&) =5) Wl AA 3 QqFsuA #oh,
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AFAYETAFY BAAFA Y= AYFET AT ¢S Atez 294
2 W fYsis FA LEFkAY B A7 AT} YE FAE ERIFISEw
ol olggolc meby dRFA YoIN ERARIIEe) Ege & 2 o=
e 2719 BAL BT & Yo YoE BYAAS ¥U £ Yk Ads wd
NAZ Bart Agz A ' |

714 Al RO goA TRUAFAYIEL =AY A QY A
& e s oo

O AGNRE LEALLTNG N2De FE
Oh 7%+ © A& A4 7 (0T — 2T, 24z ¥ A% -
@ uAE) B9F e&sked A% XREE s L

h A @ 74 : 1900°XL700°x780% mim .
@ .34 : 1,000%%1,100" %600 mm
@ F4  ¥Z(AD)AE R, LEVILFTER, ¥EV7] R SEER
@ 2% : -10 ~ 60T
® A% : 0 ~ 20 mmAq, HUlF4 : 2CMM
- ® LENE BE ¢ A2AMEA] max, 2550ppm,
Z 712482 max. 130ppm
(o) 54 : O A EFHa gle AgdiAcde) £F7d 44 23 4%
g 5 U
@ LE7I2 g7 AT XHAF AlHNF dALE YT E EE
o 3l A £ EAAE AdE &£ = Y 238
A= 9% 37 JS.
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ad 7-1 At A & EAFAE A2

o}, o3t eEIl2AEd oF BERLFAY A%

A oy FA QolH LE=72E T WaH @A A7 ENE FA
Bejsy] Q5te] S E7}AE 0~40ppmEANA FFHA of W WA 2842
& oNzZtem sgen ad 7-2004 BE uish zol BrlE £7] F& 17TA 3
cAA Wzl st ¥ HAF 2% PREL 037~057%Aen WG
34 27)¢ 2o geHAe =2 £ YUtk E 7-1~ET7-3A4 g & Xl
@oe 2] AAE 0de 3T 34x10 cfu/g, AT R FRl 62x10° chu/g,
NRFE 16X10 clwg Yer 2A7 ¥z Hal2A 90% o1 4F A3} AN
o, 47 ZWHE LE7FA FE7 ZU1%d ge F7rEaT ARV CAE d
B B AR 49 A 275 AL UZFE 49x10%fwg, LENHTE 71X
10° cfwg, A= 2 F%ole A% d=277} 55X10° cfuw/g, &= H&T7t 87x10°
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Fig. 7-2 Cooling curve of strawberry in pressure cooling chamber
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g

0%

cfu/g? L&A F7 dzo HEle 1 log cyce dA vErGE ¢ 4 AU
gyt e &2 e FAC PAAE W 2ol Hdxe ET-304 € 4+ e
uie} 2ol 277} 10T 3Y9) shelf-lifed #XT ¥Hd L&7t2XzE € oy
HHE T B 499 shelf-lifeg BPEH ol dH(2RE Y3 H L&E712
F =938y A EFHE HUMEE A fAd ez ALd F UE ez
AR

Table 7-1 Changes in microbial population during pressure cooling” with

ozone gas
Ozone Microorganism (cfu)
concentration
(PPM) Total aerobes Yeast and molds Coliform group
initial 34x10° 6.2% 10° 1.6%x10°
20 48x10* 57%10" 3.7x10"
30 3.1x10° 42x10! 2.3x10
40 1.2x10% 33x10' 1.2x10'

D treated time : 2 hrs
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Table 7-2 Changes in microbial population of strawberry treated by ozone

gas? during storage at 10T

Storage period (day)
Tregtment v :
0 2 4
Tatal aerobes|  34x10° 74x10* 49x 10°
Control | Yeast and 6.2% 107 43%10° 55%10°
molds
Tatal aerobes 1.2x10° 6.6x10° 71%X10°
2) - i .
Ozone” | Yeast and 33%10" 2.9 X102 87x10°
molds
Y 40 ppm, 2hrs

Table 7-3 Changes in sensbry score” of strawberry treated by ozone gas
during storage at 10T

Storage period (day)
Treatment
0 2 3 4 5
Control 50 35 31 2.7 19
Ozone? 5.0 4.0 35 3.0 26

V5 ; very|fresh, 4 ; fresh, 3 ; good/marketable, 2 ; fair, 1 ; poor
240 ppm, 2 hrs
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2. M3 A siolA BHLHY AANEY =9
7h A 71ee) B84

WTO AABNA S48 SAALS dejo] AR & 7Hed 2 S48
o AAY AnE A N B4G 22HY AR L /2 BIA, 2= 7
A 5ol B Aoz YARGAN SAE 1, 23 FEFNAY WaNo] 2A g5
A3 Y olae BAES HEe WA 4F WA Y 9= @, 54,
WY dde) AERHE VY AN RS AX AL LB FEAH L 4
£318 WU2 ABVAA 45 BF 3 AL L AL FANAT, FHLS A4S
A7 ABES) AN FHE B T & Yo, TIHeZE AN 3719 AS
Zud slela] aud ) FAs BNEE FIY & YA v

T S4EY 28 #F DY L YHE A2Soq 234 ARANYY} o)ol
AT P AT o] +HE T HUP AN BAY] FUBY BH) @
3 48 BE 72 TP ARE o4std giE 24U =X 847
oo ZW ALY ANEEZ T AT BE T, WA, 3 59 BF HAHA &
38 99 2029 48 A= UEE 5~6949 BRE FEGAS AMN 44
A4 auAdAZ FIFYT Uk olHF A} AMAZ LVE ALFE EA9Y
oA 2ges 43S BN e S48 H/ED & 5 874 04
4¢ WANA TA 87 0¥ Fa 940 P Q. W A 9= 7|
22 A% 2uAAY FEEe] 0~30% FEZ B¢ AP F2 o=z ¢
o o £3 FHE EAZY SAE WAE A% 9B 2F adn 2AY
T RERPLZ M= TG AFNAE AT, 28R FoHE FiAT)
B2 ¥9Y %7} 239 gd WP doAE F 4de] H3 Uk BF oY
HEE YT AUAE YA 2PN TAHE AEE 24X B SEA
3, 239 Be deo] Washl Vo Bekd $F AHEY 4F e A 3
& 287 2HAN HF T 24 YF YUz N AEHY Aoz 2
9T Q. B @ HPY £g0) Yol AF FHL WAoo o] B E
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REFE 719 B g8 04 MAES AT ANEE AaND & =
TeE =% gart giga A

Y. M7 (washing, cleaning) 7]&9] d3

AR BEE AE oy AHE] Wl 2A FRIG Be PyRes Ix4, &
24, Sritazs, A=Y, AFRAY AU 24Y B T By
o A% A F2 A Te QAR T 89T, T F2FY A9 B
o 1451 YTk, Tahel Gl APAEE GROR AgE Mo SEde
2 AH$3HE F47H WO itk AOIR $0E AN ¥AE o8 3, &,
UA, %, 5% 59 2984 ¥ BT 9537, 37] FoE JRue 11]713}
£ A2 A29) A% el 4L Jbe F42AH WA, B 244 2
23 33t BAA F Bel ol8sa om, skt A4 Aue w2 el

&3 wAy *;; 2] F718 BASE $Hol UA ASHAE B,

)-89 Haiﬁ A7

Ti —?Ew FTTe okl AlAe ol A& 214 B VR R iﬂrnb'} Aok
73 %—?m‘e HPM 4 -soﬂ A3 E4E WY A9 AR, apel, g2
o g2 A}%%lt} dHoz gAY BHHAE %w&—l Ax g7 %lol wEre
Zo02 ¢ 2~57 A=) £3¥ BAAE Ry By Bl &8 A=
Z1A et 29 R4 ARV 9edez X9 w7 wn @ yRE
< FYste] 4 AL AF F WETE Qo ABVES AR AW g o
% AR B4 27 2 AAE AYsleor ok & d=2H T AFAE =
2 A4 A% wiez o8 FAY nHvE AFE 98ES ARdA FIY =
A= QutFoz Fo Fad HANF) bk AF72e fELvds &
THlololg E3) AHgETh F2 HFHD JE NAFHL NesF D AN
w2}t od Role Yot AwkAo s T2 400~900, DolE 600~1,800, HolE 800
~1300mme] Z7|1& Rk AHE e N gFel wet 0.75~1.50kw Ao AL
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43 JA Ade EE UST ¢ ASEE B2 EF 2HJd2E A
stz Yot NALFe 98 Au, A3 = 2z AFRHAe g} o Zole
glovt A7kF 500~1300kgFEE M) & $Uh olE AFL dA=2 ANl
o} 71dE = ASL 300-5009H8 A=eln ¢ AF-L 900~15007Y HAE
wolu HalFry B wat 713 ZA g3d 4 gt

a2 7-3 4% 24 A0
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¥ 7-4 A BEH JE= Y By4H A FaAY

T B = W oA E 9= AE

AR FFH(KW) 1P(3P) X 1.50 1P(3P) X 0.75 1P(3P) X 0.75
FZ(mm)(WXLXH) | 820X1600X880 | 420x610%x820 | 825 X1800%1250

A A 2H A& 2 Q& ZE QA

£ = =8 A4 2R A =7 Al

2 2] -8 % (kg/hr) 1,000 600~800 1000~1300

7b F(29) 480 300 800~ 1200

(2) AT {524 AAE

Sl F2 AHES Y AF7e o FIHA P& E&3 AR 3
oh FAYL AL AR Wiz M de o= $d Wieltk BfAdE
Ao 247 HEA. AA Yol FF ooy A RT3 HFAFY BE 1l dd
ARHoz AFHHY stz ot FFERAL FA Holojd AAFE o|$FA
2 RYAA B¢ 58S ol AR Aoz o FrhA Wi gy 3
B#Ee] ol§o] sMEsint. ojg A HA2de & T FIE B Wol 9
F5& IASS AR AdE B3 EF AF3YE Jiex MeE=EAY JA4 A
AL A7 ZAF B3Y T F QA o8] shedch of#l 18 7-45 ANE=HD
A AAA AAFAY 7 & deEdT. AAZYe= AR ERE =307 93
o 4g ot BAYD, AAEE 2 22 FEPe Qol, 44 U4 E2 X
R4 ARzE g5 AFE 23 T £ Aok AFE FH(mm)S F 900, A9}
3100, ] 530 A=) AFFE 98 WEFTAA AT Eo] FFH U8 F
V72 979 719, 98 Z AMAZRAAM GAANE 1~28)48 F A5 A
olF FNZ ALALE & NAZZ ojddd A dd FE o F30 £=2
o ¥z} FA 4 EdH FHdo] ettt HAEFL &4 = A AR 9§ 1~2
£, 13 AAFL 10~15kg Axott. 1AL AAR 12F 90NLe = EFEH9
73S 5/MZR7) 71Eo 2 F1AL 45005t9 2 17t Al 2P go] AF
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ERS 138 232 oA Hlay A oL 1XA AL HFAL)
F olFHo] 23 =qdA 1A o]EAE AAGT viATte R WEFAME AE
e olF FHjolo] fele 2=yt AXH RAEE &4F AA ¥ vi&de
ARZI F2 AEFE 7HE ofAFE 300~400kg/hr ol FFo] Wel vl
€ °FlfHE 700~800kg/hr °|th. AL 960x3,000x970mmelw, 7}4-L 2,900%H
A= @

(3) 38 =94

HASYHE I 7-6% o] Mol AR 235 RAY 3 4I=YL A
A2 HANA AL AVNPLEZA ARG 4z 28 95 AR 7=
7, Q4 4E, A% 5o o893 . =7 Yt 423y == 99 YdE v
Ax Yok 32 BFEHDL Qe AAFEAE AASF R ANF20 W i Ao
© oy dityes X2 1000~1300, 2ol 2300~3300, Eol+ 1500~17008] =2
18 R S FEe N8P wa 075kw FEE ALV AsTe @
2 A, A% A= 33 ALY we i Aole Yo} AR 1500~
3000kg BEE A @ Uk TlHE 4 o181 A 1 AZANMH A%
Sed 7Hge 1500~20005+9 FHE B

..... a9 7-6 BH=H4 AR
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(4) ALFEAL

DGR Zujo] o] AFAE) 5~10071¢ F=Y AYFE 2= ol A
Aile dyoz, agSLE FAA Pxd oF Ao dEFolut 2§ Y5 =
e o848 Y &5 WHE AUch 2Exn AFLHNe One wayd43t
Rotary ¥4lo] glom, AAlde A9, WE, €8 5o oY) Uxn FALH 4
E 28 25840 Uk Wi AH/(TY 7-8)9 A% die Id BAPL
2 1A8ez 1g AL ¥ ¥ 2A2 ¢TI it X9 o|gAE AA
Fe FAo=z Ho Qith, F2 BFHA Je VNATEL HELF R AAFLd
ue B ol BAd e A HAAHe 1~274 AL A== u$ o V1A
9] F4AL gurdezm E L 800-1000, ol 6200, Eole 1000~17008] F7l& B
ot} A4 58 AL F na ged 150kw FEE AHSERY. AGLFL 9
2 A, A4 A= 283 AZFYAC g gd xele Jeu AlkF 1500~
3000kg AEE XN & Ak U AFL 18008 IE, 9F AFL 7H73L
2000~ 4,0005td HHE BYY. '

23 7& UEZN

g FU=E A A

. / /
LA
. ,

/ j '/li - 1
w3 No.1 %3 No,2'E83 No.3

MIE&no}

IR 7-7 TEEAY AR

- 218 —

NEEH FUS8o B &2 HlJls HE d2ids /s8R



-

Il Bl +ln

8-L AT

ol L x&FloER 9

srlE S

I7
E

-

 ju

D@ 1]

®
|
Il

k*.‘*“\

E ey B &t KEBEERT T |[tKizledk 1
00E ] SLGLG 567 |
— !
=
A -3
7T ;
_
w { Fa “ﬁ iy 2
S | S i =
g gl i I _
7 R
oy =
N 0 "
m&u\mx 2.3 Hlwm Zin _ _
ylv 7 —
qt

- 219 —

3

i
FRY
Uni
2
=
Y
&N
T
i
foan
i
o
%

(=]
T

=2l
=R =]

WEo HH AR Meldls . M2XtE </

3

NEEH:



. AAFR AAM ER 2T 7€ =Y

AREAA Slo1A ERAFIEe) =L AT vl Zo] AFA ALHE &
2o BAHAL(active chlorine} 4FA, BEA, pH Z8HA & TP A
AU & A7old BT uish go] LENAE ST £E24E AR AAFE o
2302 PAE 24YE AASE el Atk EF ZF 71719 AA &8
931 e 2LHE oLt ARYezA A3 AFF AT AAE NE £=
gou Azl AewIe FHF FANAAE 3HE) ZFSEE FINL &
= Qo] Azs 8 ¥art Aok

Wyt AE OA AFE s} ol TAAF /I¢e =9e Wil A
2o Eo¢ FEANTE B AFIAL H3E A5 BRIV WEA ]
g BZde] ERAE Adv} e AFAE AU M LESE OA e
Wy So] APEt), wWekA Wil oF FRES o, MY T n FALT
Jee BEse A4ZE BA7 ohn E¥des gsgoesy (g A=
Aol 719 + Yot gy,

A 38 EAoAd AA Jse SR @ 245 B

HREe FAE FEL TEAQSG FRoD gEd $F AF 43 2 A
3 e AN AL AXNA & 7T W, FALHIY AA V€L AN F
A% BgRos Feste ol EEAo T EE BRLE o4 F Jou AR
B9 ERAF EAE A%, TP, A3 dA7 ¥rFHoRE FAE WA
FANAT 23201 TgAets AREFEAAZY FEol v, 2HE=
A FPRAA F2AA Aoz AAn JE FTFAESG YREFHRHTANL
o ERodY AA V1&g AEBHS ASsE PFo v 4G WAL
A A Bt A B

—- 220 —

AAeEH 2NS8o HAE oF MelJls Y. M2XeE/s8%



1. ¥ 8&4

FAEY EHodY AAE A% UBAY 4P AAE A QENS, 025
2 A44 F4uie) SHRELHY ez =R LEAE 712 At
YAEHE B3l AEEEINYL 2259 dase AF L WFIGRAE
TZE BYSs H¥or Lan L FEIUY

b A RAd g4

7NE AP AE ol 43le Erodd AANAR LELYFAIL a7A}
LEFAE £ A2 108 2500ppme) LEE TAND £ Y= 4L AF
A%, YAIY BINAYE EVIAZ RE FHoZE RIstEd gaw 7=
Hete] 87 E vl 4on oyt & 237 7Y ¥ES THIY 160,500 Ao}
28] 7|& Ade] waA ok 3500049 2719E ¢ 4 UATHE 7-5).

E 7-5 AYAYFEE ol8E EHoYY AA 2a5E v

(&9 A4)
A [+) A .
A w s O (egaan | T 5
1. d%3FA 65,000 65,000
2. 71414y '
- IAu|(508 71F) 62,500 62,500
- 2F WAFX - 13,000 v 13,000
- YZzd BEsALY = 7,500 v 7,500
- 0F A34dw - 10,000 v 10,000
% 5498 130,000 160,500 v 30,500
- 21 —

FOIB/OB/20 1786 G H N E B/ E 0]

ANEEH  FUSC HY &7 Meldls N d2xtd s/ s8 %7



i AR R

wzgx 8

AR R BARAE o4 o dd AAPYL 2EF 2 E BT
Yoz PRHY oF WEe A% T& ¥ HPoM B 2EF d4F EW
AA EHodYe AAES Hol Yok A8 2 Yzg AW AN 2258 T
2990%5HY FE7} &850 7
= o] uaA 17409H95 490Tge] 27t £8¥¢ & & AN WAA T2
o] EALPD A 715e FA=S FNE dAsed LETE ol 8| o
kel W REgro] QEvid giasE Hlad F/HRE] AFE T F ATHE 7-6).

£8 7% 28 HEL 424009 A=olA, HEFE

¥ 7-6 A4 L BAFAE o4 BRodd AAd 2a5HE H¥E

(1,000kg/h 71%) ,
(<9 : 314)
2 = ﬂ’ﬂ,‘ﬁ#’a‘ﬂ(;) ﬂ%,\éﬂ%ﬂ(n) A, ZFA(I) _—
1= AR T2 43,8 |(HaF 44,37
1 duAa8z 2,500 2,500 2,500
2. AAAA 4,500 4,700 4,700
3. Wztz " 4800 5,000 5,000
"4, gdlo] ¢ 1,300 © 1,300 1,300
5 gFE 1,650 1,650 1,650
6. WERA 5,750 5,750 5,750
7. QL&A - 13,000 -
8 LEEYZR - 500 -
9, AAERZE - - 2,500
1042, 7)€ 4,500 8,000 6,500
Z A& 25,000 42,400 29,900
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2. 4998 gt

22 Ugteld 38 FAEY AAFE ¥ 773 2o oY BT Lu
od2] BAS #EAFPL AN 2uRelA FIFIn Y= Aol B3 yREEL
#5350 We FANHE FTE S ERNLL WAHAT YT AEE oy
EAREE AR FERHEE ALHT AAYY K58 98] A T4
B, AREFENAF, P 5S¢ 4X3a U ojg e AxFFAHe Q=
AR BA F J1eS ABAA o024 B FFo| $531 GAAY IHE
€ 2¥ANA B F A=S A

5 Jlewd R BIUdos YR J14e WY o R AAERER
4 =P AZAYE AN = USS 2% Aot @W I oy
AR YAZANE AZse 71 2 714 olAdstd RFHE ANRH =
NEe 4 & J=S 2T7HE J1eAd R 2%E AAY Adols YL A
$ AR YA YL 2Fsd Fe 0o YT} SFES =qso,

B 76 HHEY FETE AIF

FE T |ALZFMT qa 4 F =3

o A R 821,121 | ¢, ¢4}, &7), EvlE, 20|, 34}

d A F 2527796 | Wi, BHlF, JFeulS, S, ATBA, A
= A F 1527066 | ¥, &%, 7%, B2

ZuHAF | 2006887 | 2F, vk, S A

A% | 1040910 | #ZA, 2w}

4 F | 2090240 | A Hl, Bgol, X2 AF, AF, /g
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