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A Comprehensive Study on Production of Kimchi
Products with High Quality
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SUMMARY

I. Title of Research

A Comprehensive Study on Production of Kimchi Products with High Quality

I11. The Objectives and Importance of Research

For the aims of supporting the domestic kimchi industry and acceralating
the globalization of kimchi, this research-was carried out systematically and
cooperatvely to develop the basic and applied technologies on 1) development of
the technology on shelf-life extension and quality improvement of kimchi
products, 2) development of the technology on storage of kimchi materials,
waste water treatment and automation system for kimchi industry and 3)
development of technology on sanitary quality control and packaging of kimchi
products, and quality control system for supporting kimchi Codex
standardization,

Kimchi is the general term given to a group of fermented vegetable foods
in Korea, which has been traditionally and currently served as a popular side
dish at almost every meal along with cooked rice and other side dishes. kimchi
represents an excellent way to process and preserve Chinese cabbages, radishes
and other vegetables in Korean households, especially during the winter time
when fresh vegetables are scarce.

Kimchi 1is characterized by its palatibility giving sour, sweet and
carbonated taste and is greatly different from sauerkraut which is a popular

fermented vegetable product in the west in this respect. There are many recipes
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and fermentation methods for making kimchi, therefore the taste of each kimchi
is quite different from every other naturally. Basically, the taste of kimchi
is derived from salt, lactic acid fermentation of vegetables, spices (including
red pepper, garlic, ginger, and green thread onion), and pickled fish or fresh
seafoods,

According to a national nutrition survey, an adult consumes 50-100 g of
kimchi/day in summer and 150-200 g/day in winter which constitutes 12.5% of
total daily food intake. At present, an estimated amount of kimchi consumed in
Korea is 1,500,000 M/T per year, of which 467,000 M/T (31.1%) is produced in
2000 by commercial kimchi manufacturers., The market of commercial kimchi
production is $500 million and has been increasing by 15-20% yearly since 1988,

Commercial production of kimchi was initiated in 1960s to export canned
kimchi to the Korean army stationed in Vietnam. In 1970s, production of
commercial kimchi increased significantly., Recently, the number of kimchi
plants increased to meet the demands for export and were estimated to be 459
companies in 1997, but most of the plants are on small scales, Only a few
plants have more than 100 employees. The kimchi products consist of 70% cabbage
kimchi, 20% diced-radish kimchi (Kaktugi), and 10% others,

About 22% of commercially produced kimchi is used for institutional
service, 65.7% is for general consumers, and 3.8% is exported, In 1997, 12,069
M/T of commercial kimchi products were exported to more than 30 countries. Most
of the kimchi products (97.7%) were exported to Japan in 1999 because of
frequent cultural exchanges between Korea and Japan. Export of kimchi is
limited due to the relatively short shelf-life of the product, therefore active
research for the extension of shelf-life is urgently required. The average
shelf-life of kimchi products is 3-4 days, but it can be extended to 3 weeks,
if necessary, by using a cold chain distribution system., Most kimchi products
sold in domestic market are packed in plastic bags, pouches, and glass jars.

At present, a big challenge which the food industry in Korea faces is to

._14_



develop methods to produce and distribute a commercial kimchi all year round,
1t becomes more difficult to prepare and stock kimchi at individual homes in
Korea. Firstly, it is not easy to keep kimchi palatable for an extended period
of time. Secondly, as more and more women work outside their homes, many
man-hours of labor that are required for preparing kimchi become an excessive
burden on the Korean family, the average size of which is rapidly shrinking,
Besides, changes in the housing situation also make kimchi preparation more and
more troublesome for average Korean families, mainly because space available
for storing kimchi for each household is decreasing, The other problem comes
from a rapid spread of apartment housing, in which it is usually an even
greater problem to find space for big kimchi jars than in the case of single
family houses. Therefore, more researches need to be conducted to solve the
problems of fermentation control, quality control and extended storage of
kimchi for the development of commercial kimchi production,

Recently, more and more people have become interested in kimchi, which is
a good companion dish to any Korean meal. The popularity of kimchi is
attributed to the unique blending and fermentation of vegetables, minerals and
other ingredients, It is a good source of water-soluble vitamins and other
nutrients, Koreans used to rely on it as a source of some vitamins and minerals
when fresh vegetables were scarce in winter, Despite of its popularity and
nutritional significance, however, only restricted number of researches have
been carried out regarding palatability and shelf-life of kimchi. Previous
researchs on kimchi have focused more or less on microbial activities and
compositional changes during ripening, and on developing methods to extend
shelf-life, As far as the extension of shelf-life is concerned, cold storage is
used until better preservation methods are developed, because it is the best
way of maintaining the unique taste and flavor of kimchi, and also because it

involves the least risk to human health,
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III. The Scope and Contents of Research

Part 1. Development of Technology on Shelf-life Extension and Quality

Improvement of Kimchi

1. Extension of shelf life of kimchi by microbiological, enzymatic
treatments and development of preservative
2. Shelf-life extension of kimchi by high advanced technology
3. Development of functionally enriched kimchi for quality improvement
and product diversification
4, Studies on the development of sauce and seasoning/mix, and their
application technologies using kimchi
5. A study on the formation and degradation of microcomponents in kimchi during

fermentation for quality improvement

Part 2. Development of Technology on Storage of Kimchi Materials, Waste

Water Treatment and Automation System for Kimchi Industry

6. Development of automation system for processing facilities in kimchi factory
7. Long-term storage technology of Chinese cabbage.

8. Waste water treatment in kimchi industry

Part 3. Development of Technology on Sanitary Quality Control and

Packaging of Kimchi Products

9, Microbiological control for sanitary safety of kimchi
10. Development of quality control technology and elaboration of the Codex standard for
high-quality exporting kimchi

11. Development of improved packaging systems for fermentation and
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distribution of kimchi products

IV. Results of Research and Recommendation

Part 1. Development of Technology on Shelf-life Extension and Quality

Improvement of Kimchi

1. Extension of shelf life of kimchi by microbiological, enzymatic

treatments and development of preservative

In this sub-project, the addition of bacteriocinogenic lactic acid
bacteria, fumaric acid, and chitosan was applied to extend the shelf life of
kimchi by their inhibitory activity against the growth of Lactobacillus
plantarum, a major bacterium which shortens the shelf life of kimchi by rapid
acid production, Enterococcus hirae was selected as an excellent bacteriocin
producer, physico-chemical properties of bacteriocin was characterized, and
synergistic effects of chitosan, fumaric acid with bacteriocin producer during
kimchi fermentation were examined, Also, enzymatic activities of kimchi
ingredients and the lactic acid bacteria involved in kimchi fermentation were
analyzed., This could be applied to enhance the quality of kimchi by the
inhibition or control of undesirable enzymes that deteriorate the quality of

kimchi.

2. Shelf-life extension of kimchi by high advanced technology
In this sub-project, several highly advanced technologies including high

pressure (02, high hydrostatic pressure, intense light pulse, magnetic field

pulse were compared and examined in order to provide an effective nonthermal
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process for extending the shelf life of commercial kimchi products. Among the
processes tested, high hydrostatic pressure technology was selected as an
effective method for retarding or preventing over-fermentation of kimchi
Experimental results showed that proper use of high hydrostatic pressure could
extend the shelf life of kimchi with overall high quality for more than 4
months. A plan for practical use of high hydrostatic pressure for enhancing

storage stability of commercial kimchi products was proposed.

3. Development of functionally enriched kimchi for quality improvement

and product diversification

In this sub-project, we investigated the properties of antioxidant activity
and dietary fiber of Kimchi, selected the some vegetables high in antioxidant
activity and water-soluble dietary fiver content, and developed the
qualitatively improved Kimchi with adding the selected vegetables to Kimchi. And
we investigated basic concept of foreigner on Kimchi in Japan, America, and
China, for development of their favorite Kimchi and Kimchi processing foods
Besides we developed the process of various kinds of low salt Kimchi through
studying on fermentation properties of the low-salt Kimchi and the salt-

substitute Kimchi.

4. Studies on the development of sauce and seasoning/mix, and their

application technologies using kimchi

In this collaborative project, kimchi sauce and seasoning/mix from
standardized kimchi, which was based on kimchi taste and flavour, were developed
for the purpose of promoting of kimchi consumption and globalization of kimchi.
These novel products are for improvement in the problem of kimchi such as

changes in quality during storage, and for development of the second processed
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products with elevating traditional concept of kimchi, These have original
kimchi flavor and are available for the application of various foods beyond
common concept of kimchi as side dish, It is expected that extension of export

of kimchi, expansion market of kimchi spice and seasoning.

5. A study on the formation and degradation of microcomponents in kimchi

during fermentation for quality improvement

In this collaborative project, the gustative and olfactory components in
kimchi were confirmed for quality improvement during fermentation. Mannitol is
one of the major flavor component in kimchi. Therefore, the basic technique to
improve the kimchi flavor was developed by inducing mannitol generation. Also
nitrosamine in kimchi was investigated for hygienic point of view, It is
concluded that the kimchi free from nitrosamines. The functional substances in
kimchi was investigated to evaluate the kimchi as a health food. In order to
promote the formation mannitol in kimchi as a functional substances, a new
method was developed to double the amount of mannitol in the process of

manufacture,

Part 2. Development of Technology on Storage of Kimchi Materials, Waste

Water Treatment and Automation System for Kimchi Industry

6. Development of automation system for processing facilities in kimchi

factory

In this sub-project, domestic and foreign status of automation system and
its facilities in kimchi factory was surveyed and faciltities performance and
operating problems for Chinese cabbage cutting, salting, washing and dewatering

process were also analyzed for developing the automation system of kimchi
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processing facilities, According to this results, prototypes of Chinese cabbage
cutting machine and continuous washing machine for salted cabbage were made and
final products through factory experiments were developed. Advanced automation
system model for kimchi processing facilities based on this research was

suggested.

7. Long-term storage technology of Chinese cabbage.

The major contents of this sub-project included the practical investigation
of physiological properties, precooling, packaging, loading, humidity and
temperature control for low temperature storage of Chinese cabbage, harvested
seasonally., The price of Chinese cabbage fluctuates by good and bad harvests
yearly and especially during July to August rises up to 5 to 10 times because
of imbalance between supply and demand., Therefore, the stable supply of Chinese
cabbage for Kimchi is being required for the consistent manufacturing of Kimchi
all the year round, The optimal storage temperature and relative humidity were
below 0.5C and 95%. The wrapping was good for maintenance of high humidity
condition around Chinese cabbage. For the smooth supply for Chinese cabbage
during summer season, late spring and early summer Chinese cabbage must be
precooled and then stored at low temperature cold stores, Precooling facilities
and cold stores for summer season’s Chinese cabbage should be constructed and

maintained.

8. Waste water treatment in kimchi industry

This sub-project was carried out to develop the technology for re-use of

the waste-brine and waste-water after salting and dressing of Chinese cabbage in

the processing of Kimchi. Through survey on the status of conventional waste

water treatmnet systems and effects of filtering agents including membranes for
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microfiltration, wultrafitration and reverse osmosis, the economical and

convenient re-generation system of the brine and the water had developed.

Part 3. Development of Technology on Sanitary Quality Control and

Packaging of Kimchi Products
9. Microbiological control for sanitary safety of kimchi

The objective of this sub-project were making microbial guide line and its
sanitation control of Kimchi product as international food. Microbial harzard
analysis such as survival ability of food poisoning bacteria on Kimchi product
during fermentation, enumeration of food poisoning bacteria in raw materials of
Kimchi product, each step of manufacturing process of Kimchi product in plant
and marketing and storage Kimchi product were investigated. Decreasing technique
of microbial contamination in each steps of manufacturing process of Kimchi
preduct in plant were investigated, Finally microbiological quality control
manual were set up from previous research which were contained theAconcept of

sanitation, management of facilities, employee, raw materials, processing, etc,

10. Development of quality control technology and elaboration of the Codex standard

for high—quality exporting kimchi

In this sub-project, the quality and safety coordinated control system was
developed as a PC software practically applicable to each kimch industry. Also
technical support was carried out to establish a reascnable international Codex
standard for kimchi, which can solve the technical barrier of international
trade. The draft Codex standard for kimchi was pass through step 7, the core
procedure, and it will be confirmed as a worldwide Codex standard by the

adoption of the Codex Alimentarius Commission in 2001,
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11. Development of improved packaging systems for fermentation and

distribution of kimchi products

Studies were carried out for the development of improved packaging systems
controlling pressure and volume expansion inside of package of kimchi products
during fermentation, distribution and marketing, For these studies, overall
survey on the present status of packaging technology for commercialized kimchi
products was conducted, It was concluded that the present packaging systems had
a serious problems including the poor quality and external appearance of product
package. Especially the over pressure and volume expansion of package from
continuous fermentation during distribution and marketing were considered as the
most serious problem at the present time, In a survey on the current status of
kimchi packaging, it was found that there are common packaging process of
Al-laminated film bag and glass bottle or PET vessel in export market and in
domestic market. With this packaging system, some vaccume treatment and gas
absorbent are also used in a part of products. However, those treatments were
considered not to have positive solution for in the indicated problems above in
a sense, Therefore, the improved packaging system was seriously needed for the

kimchi poducts with high quality,

In conclusion, it will be possible to make kimchi get much better quality
by transferring these results to kimchi manufacturers. And if there was the
continuing research fund from the government or the private sectors, it will be
possible to produce in the large scale the commercial kimchi products with high

quality in the future,
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o3z S PCRo]| 2]t Listeria monocytogenes?] A]E<oA12] & 1999, 6 A&=213}
3 Uw
uheg, AA|M, #HEFA], oAl EAES 9 AT FIY A HAEXS
o] miXE G ‘99 FA AFIANY AYIErlH. i (1999, 6.
5. W)

olz4, A5¥, AFe], HFH : FeF 0 FAA] AT AAXZolAY Y
o Sulsiarel ¢t ‘99 &A AEFUANI dysteiH. s (1999. 6. 5.
UE)
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package without volume expansion and pressure build-up. I1FT Annual Meeting,
U.S.A, Dallas, Dallas Convention Center (2000, 6. 10, ~ 6, 14.)
FA, A, oA ¢ FAZHUAY dage] wE ¥t oo, WAS
2. A23% ehdAw 2] sttt I Aol (1999, 3. 29. UE)

44, HFA, olF4 Pinhole AHT LAYEAe 00, B2 0 HA3h
Al E o obrleks] AUTA ShEUES). RUATISIL (2000, 6. 3. UE)

- JdZ B Yersinia enterocolitica?] AEYF wjore|SAd. 1999. 10 AE2stEUE
- Pz B UA wEE NER AR A5%E 2000 5 AETeE uw
. oy 122

o] &, AW, &%, 1AEA ¢ A SEEAE sauce] A ZIE. 2000 FH=
A g2}ty A
o€, AWy, 7F¥, A$n, FHA, ALH : ZXA sauce U powder?d] FE7
o] L oIk, 2000 FHEAIE R A

A, 139, 28K 0 A sauce?] o|FEtY, oA A L gn)
o] T AL, 2000 IITAIE et A

, A, 2
T2 F ety A
AW, o] &7, AAEA - AAE o8 2utAE] 220 AU RFITY A
200013 3h=ha] FpeE] A
Dz, Agn), 218z, 721A% : Kimchi seasoning/mixe] AR W RE7|Z AF.

L
An), 24, A58, 7Ex) ¢ ZA] powder seasoning/mix S ¢I¥F 7]

et 5ouls s A 3 F AHe AXse] 5S4 EIRE, 2000)
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- FEZ B X BAUAAL Fa AFEAT ASA. DFAEA}I 2000 FA

- FPR B BAARESAE] A7 T AFEATEY KAl BAEIRE 20005A1%

. 710l 2 BgAA ;37

Z1€01 A Aok dwt A AEL HEAY FUE sl AU o vt Az
g 7Z71ERE BEetel LA AEol vt wiztd AFFHE AMAsaA 2
FAEE X

33 67] Fo ABAL @ ME gAoA JlEold AE W A F
& A3E Aysiyic, BF wistd A AH AXA AFY AL 24 H A
Ad AE AUE EUE 243 a3 AHE FAY oFolrh

AZHEL A a9 ALY, BANFAEY AHPA RS
3 AN FA] X egse] d4AEE 9 AU Fol 7ot s
4294 /e PFEUFARESTSU2Y HUA WM E F G 888%
o] $&8 AAAEL] AYZE n)BEE HHY AFHY AAI(1998. 6 - 1998, 11)
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KBS 2lvle JIElR(FsH PD): AP E AAAZ(Ge4: '00.2.18, 10:10 -
11:00)

KBS 2lr]e 24A] H3IE]
‘99, 10. 18, 23: 40)
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(FIZ2IEL: WIS o, AR AAES. AE ¥d 7Y AFE" (e

4 ‘99,10, 23)
AR RET & TLFA AR ‘oEALR 20009 3-4€F5, 24-27%
s 0 AR ZAA-3=Ee] X (FTYAIEIL] njagdF) dE Axfdg ¥R

3% : National Healthy Food Kimchi, Korea AgraFood, 1999: 8:15-17, %%t
At fEBA
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A AXe] YHEaH A S '00.5.17)
STAE TEYTE A1 wFde] AFste AA (A ‘99.10.22)
oFd AgA wFE FE5YZ4 " AR ML (AVlesgR R, 4,

Development of Rapid cooling & Long-Term Storage Technology for Summer Chinese
Cabbage, Korea AgraFood (2000, 8,Vol.6.No.8)

T4 BN Y (e SY AL, 2000.7.6)

SRR g AANAG Tle ANHSABAANE, 2000.7.3)

SLRYA] i 1A (554 E, 2000.7.3)
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A MEAIY 7 - FAALE (1999, 5. 15)

C A, Al BARRIY A - AEFSEAE (1999, 5.17)
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99, 7. Codex &% 3]o]W A ZAu]E(100%)

2000, 10. Codex 7}g2F E22]93] 3o A Zguf3E(1005)

of. 2% R Jjet : 74

dEugol oigh o W ALY Je AR (FPF U, 1999.5)

AEa] o] gt ol W AH2A-F 7l 2S5 (5PFU3, 2000.9)

A AA 1A% AFA HRE (1998) - HoigA U AF oIz}
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AANEHIA #F d= A+ A3} WEI] (2000) - FoigA] @ AgeiAt
HAGE ez 4 o kg e itz s Add¥ AdA1(2000. 9. 22.)
AX S W A Gl ofgt oiyl FR ¢ ‘97 ZAAMREE (P97, 11 20 -
24: KBS FEMAIYRE 3], % F471Y A 2 IR

R}
=3
rr
M
w
Y

A< ¢ X0 oyt nlEle] AN W YFE AL Adoida of¥d

£ (1999)

AEE, g5 0 ovrg 9 fU4 bt 228 3 9 Al wAs 4%,
daloje) o3t bl (1999)

£A7 ¢+ AXNFY Aol FAEE ARG nAE ¥ Sz

A AFeE9] =(1998)

. Aek: 23
HACCP B IS0 9001& 7|Eo2 ¥ B % 2ay Eyelsias] 9344 U ua

EHe]| 7} et Ax=zg sy s
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A2 & AUxlel HEY FAaS 9t Y2 »

s4erA Aejet FHIHA i

A1d AL 58 2 a4
1. asie 53

A x)xkule) 2491 #4¢1 Lactobacillus plantarum 2] BSE JA|sleo] x| A%

71 74S AAFSt7] 913to] bacteriocin At AAbH, chitosan, fumaric acid 52| 7}%
g QFsin Ax dFAE 9 BAAMFL] BLEEE EAsl] TLAEAY oA
< NMAste o FFo Ql

FAANEL T& =& olF ol 8% AXNFH W AR

t},

2. 45 384

A7} doldle WAAFoleke 54& LY wf FEANE dshe WL
the ANRlE 4377 R E WEE BReR Anixie] ARl ¢l 53
Uiatd Aol oigh gatEo] 43 MAREAE o] &t o] o] fHY Ao

Azbeian ol vl @xzkA] ARl HT g o)A A HARTA L] NP o] F
o] 2| A] ¢k AEfoltt. watd ZA|9] AllE THAH LT A} shelf lifeE AH
517] 91810 bacteriocing AJArstm Aate] Adate] wia A yb2 o] dAatdtd] AMEZ
uf-¢- F2.3ch

A2 £ W Ao H¥YE & 4 A= H4 (amylase, lipase, protease,
pectin esterase, polygalacturonase, peroxidase, ascorbic acid oxidase) &of tigh
Fayeby FuE it BAEY oA W RaAHEA §& =&t AAFEAAD
3 Ay AR v st glct

25 52 chitine2HE & 4 9l poly amino sugar(7]€¥12] ©olid 3}
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E)¢l chitosan F54, ARy, A8, B4, ¥FPEI bifidus FHHA
59 J1%& 7 glon 53] Fwo|, fAld W oRxlfFe] Alvje] HHH MF T
of tiaiA FHUT AHY o] o= Aoz x| gl T JE
A2 Eajgrol 508hE Wiz aEAtel & =rt whon pHrt 60]4el #AHl HAY
thif o] &g -9 ardgdo] Wolxa SAHEE Hgol glem ¥yt opz} iz
Aojde gemg Ue Aol Qo JEAY 7 HFEEARAY o && %
A W ol stz 2EATE T3l

TCA cycle®] F7+4HEQl fumaric acide ZX|o] gt H-& A-FAtelrt Qlovt &
FAarao|u} oulAEE B3 I 3t FHAH u} 9lo] o]e] o] &ubye] iyt ZuA
ol A7t dasich

AAE 7+ SFgolA 27 A 2Ft] o] front, HIolw o9 A3
o, Aatgdel A, FABVAL W, dAFA L S T BA - AHA A
9} 1988 AME2PE o]F dEL THUY T VI A HEE FI}
ULl g4lo] o) AgHA AAPio] AA 24FHIL YT
Ax = WFEAE 7ge] wEzdo] siviRy Al Aste] sy A2
&2 dFuch weld # At IR o sudctd olHT BAH, Ay &4
& 93 29 4 A& Zolrh

HZ g Yt FH322 Ao tiyt codex
FFoBA AP E Wile oy wed] AT

[+

ofrt

mHH
N,
rO'
olN
fio
3i:2
o

o= 1A %
g we Ames At AAzh FAH

HEom "rke Byol gich wWeld 2Xe) TANENE AT FRY A7l

o] FolA|x| i TR Hohs WARLS g Zoltt.

A 24 a3AL 8 2 HS

1. 12 d %

7 27 B
- AR olaEMEe He
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-, o]A}A AL I} commensal ismo] ¢l PAB2] EFA)

- BRG] A ER L W FZgystem THH

L, A E2e] enzyme system RA}
- A QAR FR RpHERENEL XA}
- A SRR Fo bR EAs ZAL
2 aRaRel Fo AwEHze 24

Tl #A| chitosan W fumaric acid®] 3rFA ZAE
-. chitosan A W BAEA
-, chitosan®] 3}-& 2}

-, fumaric acid®] #7}A)7], A7k A3

. ZARAF enoyme systenZ®ab U AN FARA FOE
A RAbRe] Fe uSHBRAEL 24
R AakRe] Fo wMIRsEs 2
AR AR Fo AR EL 24}

t}. chitosan W fumaric acid®] shelf life Z|A &z} A ¥
-. chitosan?] ZUx|-2-8A41%
-. fumaric acid W43 L. mesenteroides’ ', A-&

- HEAA ) WA, APE AE
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2y A
A8 WEEY B A

th AZANAA L] YA P4 B o] &I &Y
-. chitosan?] ZAH Fitrla AE

. Fumaric acid W78 Wa5d 79

A3 d AFMLA} ¢ HEo] Uit A9

1. Bacteriocin 24t A& o] &3t ZAxuHE o)

7} Bacteriocin Agitd-#e] Ha|, £34 w 3F

LA ZHE] 40779 bacteriocin P43t Halgglon o5 &=
X aVel Q1 Lactobacillus plantarum % o &
ol EeEldFe

U} BacteriociniBi+& 23t A zA e
K-2541-F& 25°C 2} pH 5,504 Ft)e] bacteriocing AJ4ts}airc). o]H & Fap IR Ty
B2 A AE I3te] ALolA AAsn Ax|Hz =

F 27] ph7} 5,598 2
ST AAWEL] AAE Y starterZA PSS o 4 Agic)
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t}. Plasmid vs phenotype assignment
K-257-7-&= of 6kboll d}w3}= plasmid’} bacteriocin production (Bac')Z} immu

nity (Bac') phenotypeg A|wj3tE & 4 Acl.

e

2}, Bacteriocin®] A W Fxjar &

A bacteriocin®] Ex}ak2 oF 4, 300Da o]gitt,

nf, K-259--2] WA AR}
K-257F2] wild type?} plasmidZ} ¢lo]*l mutantE starter® AE3lo] ARH
X & 10TColA] WaESPHA pH W titratable acidity (TA)S] ZHA|FQ WHIE vz

)

s

&t A3} bacteriocing A= wild typed 18 A] ¢F2 mutantol] B]3| pHe] A&}

7} =¥ bacteriocino] ZIAUE Aol YA & n]PS FAY 5 AUgich

k1
st

2. AAe] AP ANl FAT B ©HY

7}. Chitosan®] A&
EA (A E) W Yol Eter) thE 739 71BANE At da ol &
3 recipe?] ZiAlo] HIIRE ¥ 10To] AAsHAA FeHAL pH, AH=E FFsich
AHEE FIEAY F "HolMERE 92%0]doln HEFF 20-40cps (FAMY 16,000 -
32,000 W) ol SWE = SEA Hed2 pH 4.1 @ AR 0.5%%
2} ehe] pH 4.9 W Abw 0.35%2 e} 71xe] AR e 73
Eqloh EZ JIEA Aelte 23 oM E tzFEEc ¢4 RAew FIHEAC

=iOJ£
rSLﬁ,
v =
o 2
bl
)
A Y

U f8 JEA W I EAr Sejaye] AX|HHM T gt gt
elolM |3t =7t 92%0] g0l =7t 32cps(FEXEF 32,
}.

olE HAFOoR FIjste] A2 FIEAF S2|LF(204]3E



F| B4 P 5ES 0.05-0. 252 VERRTE EZ JEA F2 | EA Selage &7,
7], %71 4 F71¢ HAAFHW ¥ microflorad] vfsisz= 43t &t S

[e]
=
o 53] 2579 microflorac] ts] ¥ Y& Uelhdly 54& Ralch

=

ch & JIEAN 9 F|BA S|y X HoiEa)

FNEA/INEA g PAAZA] FAyysta 10T-20Co] HAs & A7)z
of utel pH &3 % HB7HE HABIAcE 2 A pH 4.0-4.20] =l AX|9
a7l E@7HE JIEA AesErt 5&45 uzT Bl $Ushs F¥eladon
A&7 ERVIE JIBAY et o2 o] viste] 4 2ol ] 6 o)At A
dEjglont JEA Selagd] FPole Rt AR 54E Rk 3w, JE
2o AV EZ &FF APl St A VI3 EE nHY P JEM
8 A7t BT 0.5% FEOIFIE Sh= Zo| A 207 HriEct

gh. Al Ao tigh F1EAte] FHgof whE ARG ANEI}
APAAER AlgelA B7HE 714 HE2AGIEA HrbsE 0.5%)& U &
B AR (JAN o] HEAHE AASte] ARY ARAAE EAslolch 10ToA 7}
AAX 2 A AEE 0.8 & wf(JAY VIE) ELAIE vlashE o2 A% 8
Zoll =it ibd 1B Aele AR 14dAd ='ele] 1B L] Hriz ARzl
x| o] AGL 10N H 6 o] Y 5 & A= HIEYc)

e

ul, 72| shelf-life 741§ 7B Az FAE
EA ZHEE o|83le FRIAS ARSI o)F o] g3l o] FHa B4
7HA1E 20-40 cps =W 12 "OtMYBLE 92x0l o] B4E Al FIEA A2y
& A=siolch 71K FAZHEo) sl 8% HC1(A2)/ 8% NaOH(80T)E 7}8) 22t 5

Fﬂlo

A7t ARbstal B2 A3t 18 ~E A& o dlglen olof ciste] 50% NaOHE 7}
31o] 100TCollA 5-84]2F, 105CollM = 3-5X2F Meldegr ojate] J|EAE E& &
oLt
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3. A s W FAEe] HAEY

7t AALFN g AAEAY
Tt iaRe YEYOR AMBEI FAFAe] el o o oln ity
Aato]l BoIsh= amylase} protease® 73ttt A8 1 g2 2|3l FATAL
a-amylase?] ¢, AR, ARIMF, LA, ZolAM, B-amylasew HAA, &, Fof
A A VERskew protease?] A= WA, AR, ARIFFAAM A UElKTH
AEtEAEA o] wWAIF} vitamin C2] AM3}o Hodd}i= peroxidase?} ascorbic acid
oxidasetx= Ztz} -, o], w} W WA, IRIPFE, ALRAM 24 Ueht AXxE
T WRAEFA AR AfA] AR oT He IR W ASEAEE Uehid
3, ARIMFE el R4 Aol B, Rol& AtE4 Aol A uelydth
W 7] A AR Fol EAshe AL dEA] FAASEALU 2 A%
AL A0 BEYE AR A3, eIVl &4 F polygalacturonase?] H]

o
4

HBEe WA, Fo A9 Ui, AR 1 g BAEAHES 150,443 units/g sample
2l A o] FH A Uelsten xR B4R A Leldth 227§
of Fostz AR da|# 9l pectinesterase®] H]EFE FIt 7P wytonm WX
oM E A ViELETE AR 1 g EAEYS HAA

2 Eorom B, nise] o] Zbzb 0.901, 0.613 units/g sample® A UIERYIT
A2 dge] vl E ey of FUEL F, uFRy ol FYEE HUEHE H
AR Ao Exfshs HRIEEAT A $4 R /FE5F FLAH @
& ROF o4

o
H

o

o] 3,310 units/g sampleZ 7}

RS

o

rlo

Ll AAAE Aibe] G4
Al A 3A] 02|} MAMEE o7+ FAQl peroxidase?} ascorbic acid ¥}
Fof] Fod}i= ascorbic acid oxidase?] AL A3t A3} peroxidase:= BE 71X]

Tl AaFolA A "L VERRA] ¢1gkon, ascorbic acid oxidase?] ¢

—

Pediococcus pentosaceus®} Lactobacillus brevisofA 2z} 0,017 unit/mg, 0.015
unit/mge] BEES Moo} niael Hol Azl ulms] Mm x| Tl Aarpo] A

A3l ascorbic acid oxidase= o}F A#AE & 4 ot JleEIMELEA U



Holo® AREEI A FMo] B4 F W ootnjate] Alito] #oldli: amylase
4 protease?] #AE &A3 A a-amylase?] 79 Pediococcus acidilactici®}
Pediococcus pentosaceus7} Z}Z} 27.8 unit/mg, 20.9 unit/mglo & Fo] MW= yl
SxAIRt wie] FARTHE e & Urhigleon, f-amylased] Z-¢2} proteased]
e dRRL] gl vl ofF & VS vrhiddrl XY 2 A
¥l 4% polygalacturonase®} pectinesterase?] AL &A%t AI} Pectinesterase
8] A9  Lactobacillus curvatus, Lactobacillus hilgardii, Lactobacillus
homohiochii o] Ztz} 0,010 unit/mg, 0.008 unit/mg, 0.008 unit/mgl. T H|Z3 &
A velgtont ofE Airdsel vls) F K8 HolA dgten, wjFs} Fo
pectinesterase?] B3} wlashd ol 4¥o] AAHEE o 4+ Adck Y
polygalacturonase?] 7-¢ Lactobacillus homohiochii®] W|EXdo] 0.277 unit/mgl &
7} =olon, Lactobacillus  plantarume] 0.273 unit/mg, Leuconostoc
mesenteroidesZ} 0,209 unit/mgl. B & VML Llehfdrt. ol= njfe} £ poly-
galacturonase?] BAJRC} 2 BAZE vehiderng 2] A& fefe] TLR
qEoofuel ZA] Wi Bojste nAdE o3l AAEE Bie MR AA 2F
o] dztgdo] dold 4 lrka ARt

4. Fumaric acid®] 8r& 3}

7}. Fumaric acid®} c}& R-7]4te] 3hg-& 3}
Fumaric acid?} T} ubael AlE Q7j4arel Ledxilo]L} Alxxbe) Hls) thi &
8] ikt it A& o] B2 A2 %
gkt}. Fumaric acid®} slo]Add] A o] L maleic acidi= fumaric acidol H]3} A
shagol o7t W Ao Uk,

L}, Fumaric acid®} ml&e] H7lA 7)o uld 7x
e ASHE HIsta BE A= 0.6-0.8%2 A=Wl MEE2E 7)7i0]
19 ojuial¥l Hof wj3] vHe& fumaric acid@7}Aof ¥ 2L} fumaric acide 3

ZF3HA] oF2 tRFE2 ¢F 1,59 12|31 fumaric acidE F VI3 AFEE 7.5YU A LA

2
rx
i
rE
o
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e A-goll YAl sl URE ATt} AtErt dAH =EdlelS wl fumaric
acid®t nhe& ol H7lste] 20°ColM A4St ARV HE uf-g- AA d¥E 5 9
the A2t 2&% et
T}, Fumaric acidZ ¥7}gr 7x]9] B3 7t
Fumaric acid®} mlsg 3Uxl & At%7} 0.5-0.6%xl0lo] ¢S w] HF7lsig o
AbEuh 2R3 7E wA vetsdch AAE ©@E w] A E5E fumaric acidE FHrishE &
27t ol Aol UeAA MR HAF et 2e|al 48A1 7ol H71e Alge] @ o

< Bto] grie FEPItE UhehA WEE =24 8

5. Bacteriocin A3,

L.

RO LElSTh

T

bacteriocin, chitosan, fumaric acid®] 235H 3}

7t g1
AxFE] A FEo K-256TF3F (107 cfu), chitosan (0.2%), fumaric acid (0.1%)&
W EE HEOR Asbsted 5TAN WRAIEA el ZAAEtE HPY A3
Bazige 71x7 71 8ol wie] Abwel 0,80 mush=o] A2% Alzte] 8dogl
O} K-259¢5-9} fumaric acidg Al H7IgE 2 160]2 of 7R = AXAIN}E
At
L AE 2

)

BALe] A x| Jof K-25T-3 (107 , 2 X

10
chitosan (0.2%)& W& ZE+= &

A4 A% FAAR
2 X 10" cfu ¥

15- 16 A% AxUFE A&7 gldc).

fumaric acid (0.1%),
AIZIHA] A&

o) XA uE

d a3 Wbl K-254FF

2} bacteriocin + chitosan &7} 4l% 0,80 =93}

o uFEy)e A4t

ol ol
A A

ZhERTE of 7o) UEA AR

_57_

), bacteriocin (320 AU/ml),

o7 HIIstel 5TColA R

cfu

2 A% 0,80 Edst=o ¢ 8.5
ek 2L oF 230 2250 o
g oF 107 cfu A= AR 2

ES7IE A ek



th 4¢3
Agalo]s Az Al K-252FF 107, 2 X
funaric acid& 0.02, 0.05, 0.1% T =& ThE i 3 Aslste] 5CTolA WA
WAl Abze] AXHWE 2R3 Az} THLL 2T 0.80] Bush=u] o 6U 4
Q¥ whA K-25739} fumaric acidE 242} 4 X 107 cfu W 0.1% % ZIPE g &2
149 493 ¢ 8¢ Ax WA AANE Rlr)

10" , 4 x 107 cfudy}sla

6. #-gof i3t A9

e
e
44

& B3l Mdd AAAYY ARV S 5IE st HAdAY] a4
7t A& A J1eg oMY AU, o] dAFAfelA et Ho] B AA0Y
Bo| zt= YFEAE Pste] AR ARYES Adsted wESich Iy A=
ZA}b nit} recipeo] Xjo|7t 917 wiEel F|EAl: & AFolA AV 5 JE
g HE3E A 1B AREE aste WIS dAsior & Zloln
FIEARE g ol FelAulEe AHel, FAPY Fo Ass TR e
d# x| gle] AL JeAdE Hrh FYATE vels =&l d AR Juid.
FFHo 2L AX WA AFAY AA LAY FARENA JN2AREY AHEE 5

sta=} gho),

)

>

A4AFe A7 B 43

o

. B3z 12
AAA YR A& B ARIAL sl 2 o F o] &Y PAAZLY

2. 3% =EAA : 82
- lEa U 7R e R AAVA nAB tY WF B4 GFE}u3
A], 30:1439-1447 (1998)

- FEscherichia coli 0157:H7, Staphylococcus aureus X Candida albicans of tl%t
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FIEAR] Wbt LA EIEER]. 32:218-224 (2000)

Ax 2 2] amylase, protease, peroxidase, ascorbic acid oxidase A, ¥HLal
E318t3]2]. 30:1333-1338 (1998)

A AR WY S T2, TFAF 3] 31:263-266 (1999)
ARl Sadate] Axe] 248 5. BE54guEEE ). 28:59-61(2000)
Characteristics of pediocin AcM, a bacteriocin produced by lactic acid
bacteria isolated from kimchi. J. Microbiol. Biotechnol. (2000)(F3%)
Characteristics of enterocin, a bacteriocin produced by Enterococcus hirae
isolated from kimchi, J. Appl. Bacteriol. (2000)(F31%)

Shelf life extension of kimchi by bacteriocinogenic lactic acid bacteria and

fumaric acid, J. Food Sci. (2000)(5F31%)

. gy ;33

Characteristics of bacteriocin produced by lactic acid bacteria isolated from
kimchi, ¥=prtdn]JEehs] FA|H A%, P-335, (1997).

Isolation, identification of bacteriocinogenic lactic acid bacteria from
kimchi and characterization of bacteriocin, ¥+=AtAu|MEES] FA &Y
R3], P-226 (1999)

Lactococcus sp,, isolated from kimchi, produces Pediocin AcH. I.F.T.

Annual Meeting (oral presentation), Atlanta, Georgia, USA (1998).
. &R 1A

KBS thal<&3=2) TV b3t 499(700.8.22, 20:10): n]BE 9 3}3pE s}
Aol 27t AAABE(AYE)
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FAER S FASPEA BEQE A3 28t mAEe
2w A s VAR, BRI, aghEs 9 259 5 @A ANURHA
of gl wZtdA Azt 3 Aerles via AHst A A8 = de A
Aebles A%, Mdds 2 55e= 3irh
AAE S, F Bl 2% BAUE 9 HAS FUiste Add AgaE AX

A Fgolrt, MFHoR A& 7 JPEolA A7t A zSto] AnlEo] o
ol ol ArEde], gAAde] 4, FARZY M, dAFHe F1
5 A - A3 A wskel dE F YFolAe A HIE FIH T FulgHd 229
oJ3] atelAel ZAxAAto] AA LFEI vk W ZA= Aol e Al UEME
o7 Ao BEI|ZI] wlg Fol FEAA L FE Fd3 U &
& BEAE ¢ glch aeuh, Bto] 2 AduloM 2 BHEY 4
of #3 7ol AY AR AFelch AF7HA|e AAATE UE &
3}, Al WA B BAAS dAPY b, AR RS AL #sie Ties
o] ol Zrl, AANZIA AxL] AHE A 913 A=Y AH 2HNYLEE AL
A4, FrdA, ZAHE, PAdRAL Fol ¥ nAE Ee T8 HEAALL
starter H7IU} nisin A7} 5o AEHH z2AYe] oy, olH7AE A2A B
o] B&E3 9l Fylolrh uwhabd AXe HEY LS AU AR 3l BF
o YAont o&sla glo] AAH EAlo] mig 2w, &3t FA] WiEA 4 A

rl
2

L 2

yo Off

S

3

AAEL) 4G GEIE F Ug S0 AN FulE gt Aol o2y 43 A
298 Z Areo A =BE T &4 1% W Al wE TP8|] B
sl BT urgl 248 ofrjdtth olo] B dAolAE X9 EASHE A



A 5 e 7IAY, AR, adEa W 2390 F A s
7t Hd S AelrleS vla ANt PAle H8d = e 3 Hdres
At O 7233 S Aestaat 3k

A 24 d77ge] g 9 el

Az 2] HEAY A%l e ¥y F¥rled] FH8dS viastaal, A REY
ARl 3§ JHedt wZtdA Hd FE7go] Oy AR 1, A GEUA vivt
d AHe(FH7Y E 239 AL T, gYBA Ut Ael§ EEAR A
(A AAWD nBE L 'L F) 9 MM 233 SAYY "HY, dYad
Hl7td Aol A AAHY nAE BY H3 &, AAY BRI A%l o ¢
Yud wrtd Azrled] 4848 53S drh

AX e REY Aol Y Mt FT Jlad JFS ¢Isted, ARG A=
T wvtd AM(dEA W AxIY) AlLRY £&, AHE vtd AHelg £
AR AP W AA2A ¥y, WA nrkd Aelo g AAwd P& B3
Mt 54, @A BEAY A%l oy A" wrtd Al HE4E HHsa Z
A2 BEY Aol Ay H HhId rjed AF T

A SRVl A A9 BHEY A% #Hd 2 2 Y AEE sl8 A3
B G Jledd 84 AAY FEAR X, HIIWled Az wE
AX 2 AEd, olzety 4wzt ¥, Fxigwrled Az wE A
Hed F9us &4, HdIer e AT AAFE ngE Y HE U 9 ¥
712 24, HASErledd A7t AAL] BHEd A Hd 2@ Y F4Es) A=
AEE AAAF A2E A A GV e A&E W& A

A 34 aA7/d 43 @ "H&of o3t A9
BI71d Az BEEAEEZA uFEZHY x| HANAQl Lactobacillus plantarum
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KFRT 8158 ¥& n|2 &=, pectinase (EC 3.2.1.15)8 ¥& T4 E AMgsldr) L.
plantarumo] T3] QIAIE A-Fo] 31} CO.& o83l VA7t AMe[zAe] A nf
Age] ERAYslol nixe Q¥E AEY FA, d¥Ho] F/EsE BT Azt
E&TE AR FUlE ATt Pectinaseol tis] o} CO.2 Az|gt ¥ B W
5 8% A Aude] &5 o W2 IEFAHE vehfo] 2E AL ule}
N7 A ] A deld 4 AS& st EZY L plantarum FFol ti3|
25Toll A 100-800 MPa H¢l2] Fa=¢to @ 187 Hel3lS o] Uiz ulE ngE
o] APEAEE AR A}, 400 MPa o]olA s o] FrideE FAY Aday

g ¥ 4 gon Azl FAULE WY AFS PaF Urhidd
Pectinase®] 2% i} €O Aelojdsl npAANE Helgdol £S4S WS BEW

A& vehlEd, 53] 600 MPa o] o] gt FASHA BEE e A2 U
Efytct

gl 2% FEA Hezdo] AX i ¥ nxEs S AEY
Az}, Aexzte] whE AdAEE FAIY 5 Gl pectinaseo]] Ths) i FHAE
Aelgt F g W3E 53 A, gA A Bt A S HAdsiele x=3
BAY E AP HAF A= AR AE u] HejAdoly Aol ut
2 AEYY WIE AR dy, ANFS EE iAol ERe Adfzsl A
LERURA] ¢bgrom, @Ae] HPols 4T JF A/ Fo =EHUS uf FEHRY
WEH= A vehuA] igict. ol#dt AE wigeE 173x FEL W I AR
o] Maprjel wlztd Al AX] dFo] Hojdle nlAEU Fae tid] AERS
HELE doy)7] olgrhe AES ¢S 5 AUdrh

71 ZhgiA elof] oJsf ZIx]e] Aldu]el REGE FUAZ = AeA I T
& Felstaxl, AAs] 420 AXE 1Y 0.2 A F A F FAELE v
g Azl HeldEe] whE X FAN= A FEY 4 glden A2 A4
Aol vlastel §2Q Ay AREAE &+ gdou, ALdMe 1Y
o, Aol 2l 71x]8] #Atado] of 505 7t AH = 3= JHeAd S HASIAUch
Joll sl 28} Ae] A= Al 2o whel A% 50dxi7kA] 2 <%7]¢] pHe} Ax
Fg IR FAIFReRA AL AR 2agtA el o] x| Aol Hi& 5
o ol g 4 A&E st AAHoR QF ® Az U w7tE A

3

&
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gl g v AR vl aEE AAAEY oY d4ahE 9% HA uivtd Abay
MoEA 234 Aelrles sl

AAAF HEL £ ol FAH 239 AHelxAE ©Asy] g3 A8 7
e = AdadE vla AEY Az, S4AA 4L A A Mgz
of uwhel A% 23-28W7HA] pH 4.2 o]}, A% 0.6% o|3}E fAstE oLt HAHoR
A% 30-35% o Folle 23 A= oA I AR Qdstolch el ebubA
S48 AL BF Az 2ol uwhgh 10T A2olA i A 80dolA ok A%
1254 7H4] pH 4.3-4.4, A= 0.6% Uj2]2] AelE FAIsldc). n] 8o glojre gut
M) B9 o 10° o3t AF4E AU, AT F¢ AY wrzbA) vl
T+ PEE AU HE&HA] U2 A 239 Aol AT FEY Akt

& o gich AR Ax ¥ ng HA Rr} A wEA7l A

—

© Aol dglen, F2 233 Hslet WAl FA7L WAt oo
o2A 247 AstE JAsH] siAEs AEAAE MRSt AEZ
o] A IHE FESIGAL, HA YAE SN E ZH B0 Ago] JAE njHE=
& AREste] WA WS ZHFE AAdAF|2A sholch FAA A ey
Az}, olg HIMZF R gt M ZAs FHEF 239t Ael Ao s A
g es 2ol PYUsia MR Fus] Aol AANHA Fdo]l T Zo
= ysiich o] HAANE Evlz 2agd Aelo] s FH F-o| 4IF A
AAF A FeEE ALolA Hrf 4719 o] FAAZE 5SS HAssch

#2 dINHAAL] AFAT F AN AR AFY BEY FAE sl Apuy
dPHA wrtd A2EE 727142 &St XA AFed ot viztd A
BE MLt EPAE S 23 67 Fo AV L HE GRlolA gl Ao}
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EEUE 3

Zajel, e Nonthermal inactivation of Lactobacillus plantarum by CO;
under pressure, 3¥h=bAbQ]AlE-Z3tE] A 5 et E3], A& ('98. 11. 28)
Hong, S.1. and Pyun, Y.R. Physiological changes of Lactobacillus plantarum by
high pressure C0; treatment, IFT annual meeting, Chicago, IL (99, 7. 24)
nrtae el LAY ¢ Control of Kimchi fermentation by lactic acid
bacteria, ¥tFAru|AETI] A ZAAER]S. AAMc] (00, 4. 28)

. My us 62

gt 0 AL B AtgER, - d AAAMuHSE 2 23 YR,
S AEREEAD o8, 53(°00. 9. 14)

g 0 ZAAby W AR, dAlojo) AFP SR (99, 11/17)

g o AP oigk AR F248. ST Jol¥a(99. 11, 4)
e T AL 8. X 9 vlolo] 2P M U rAETEYRY
Z7)( ‘99, 10. 20)

g A LR 9 FA oig A AR g%, AUAT(99. 10, 21)
i o A AAGEFI Mz7e] 53, npdeidt AlEg (99, 10, 26)
AR 122

FAQl, Whe olusiEiael BF w3 VFAEQLIEEA, 26(6): 1258-1267

FAQl, wpgty, MR Q) oJANRIAE o]8Y n|AE A AEIEI A,
30(4): 163-171 (1997)

FAQl, wigh, WRF ¢ olat3tgtao] 23t Leuconostoc sp. o] Ad EIE ¥
A EEEE] ], 29(6): 1202-1207 (1997)

}:1

Hong, S.I., Park, W.S. and Pyun. Y.R. Inactivation of Lactobacillus sp. from

kimchi by high pressure carbon dioxide. Lebensm.-Wiss. u.-Technol. 30(7):
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681-685 (1997)
AU, g AE Aol oyt Zaeh AMel Fah AAAEEE 3(3):
123-133 (1999)

&AM, FFu. 2a8 AEVHVIE. HE71e 12(1): 26-42 (1999)

- Hong, S.I., Park, W.S., and Pyun, Y.R. Nonthermal inactivation of Lactobacillus
plantarum as influenced by pressure and temperature of pressurized carbon
dioxide, Int. J. Food Sci. Technol. 34(2): 125-130 (1999)

- Hong, S.I., Kim, Y.J. and Pyun, Y.R, Acid tolerance of Lactobacillus plantarum
from kimchi. Lebensm, -Wiss. u.-Technol. 32(3): 142-148 (1999)

- Hong, S.I. and Park, W.S. High-pressure carbon dioxide effect on kimchi
fermentation. Biosci. Biotechnol, Biochem. 63(6): 1119-1121 (1999)

Choi, E.M., Hong, S.1. and Park, W.S. Effect of high-pressure treatment on
polygalacturonase from Chinese cabbage. Food Sci. Biotechnol. 8(3): 197-203
(1999)

Hong, S.I. and Pyun, Y.R. Inactivation kinetics of Lactobacillus plantarum by
high pressure carbon dioxide. J. Food Sci. 64(4): 728-733 (1999)

- M. A AEE ol 8% AFE Addvle. AIISIA 4HY 33(2): 36-49 (2000)
wb, upga MEANEVIE] €%, AERE AR 33(2), 2-11 (2000)

»u

. Zlgold 1@ B8AUH 17

2 A2 d#IIFE AL A3A F i AA AFY BEF FAE Sl U
dedd vzt A& JxVIe= BEste] AXA ATl iyt vl ddE
& Mgtz THPAEE TR 67] 2 AL D HE GAolA] gl d AN
& W3 A FE A3 E Aystolch FF 6t A Ael® AR AFe] A%
B 24 2 BAY AR AE EUE 243 A AYE F4Y o Folrh

i

5. 3L : 17
- Mg 7] Codex WF B VUl SUNGPA SRR L SUY
FE=AH( 00, 10, 19)
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KBS chzW&E=te] TV 2pebad ef(700.8.22, 20:10): AXREY 9 FHuF3
of that el H-(2g), ZAEEY FHE& 913 virtd AH(F4 )

O}El%’ TV: X3 e R wl e (e ‘99.12.16
KBS 4 60%: ZAAMAZTE 3 FAFEFA(Ge '99.11.11)

ES
KBS A2 TV F: ZX] Codex &l vj&(¥bsba ‘99.10.21)

1}, gr]e 44

KBS FZuldE-ot glu| o up-glu}(AM 747Khz, FM 90.5Mhz, ) HIIQIElH: XA
o) Wk Wl Z1A] A4 FHAR (4 00.9.28, 16:10 - 16:57)

KBS zltle JElH(E5E PD): AR W AJEAZF (e 00.2.18, 10:10 -
11:00)

KBS 2}t]2 24x] AIQIElH: ZAX] Codex ¥ X9 fpidof] HET & (g,
‘99, 10. 18, 23: 40)

KBS “glr]e M=AA” AIIER : AXY o4 W AAFGAGFE FA @0
=, ‘99.10.26)

il

o AR W A : 53

& health business magazinA} Q1E|H-(Mr, Takemichi Yamamoto): ¥t=F ZIx]2] ¢
43 (k4 00.3.3)

ALEARY 21(A]): XA Aol oyt A3llE R (g 00.1.6)

FAt R 7.3%]7121 A7 H o] o3t Aspelel {4t 00.1.7)

FVREATEA: Fol o, A AAE APE ¥ /1Y ARAY (48
=1 ‘99.10.23)

AR RES S TZEA AR GRALR’ 2000 3-443F, 24-27%
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A4 F AR J15Y Yt ofF EFN U
AE cherst

A 1d AFAYL] 5 U 24

#o 54& AL o|§ 3o
BA FHE FEATIAL, =0 ”iﬁ}“ 2ot ZAATHEAES AUst, AXY
A AN ESE MNEROEA AFS vhgste Aolr)

L A7 &, FUAEE, k3 F HAY AL (AA EAH= free
radicaloll &]&}o] WASIH, o] free radicalo] thdle] Wol@ 4= gl Eaxlg A skat
Ao Aol a2E L itk A& wiF nHs, A7 58 YRE 2E ity
A7 EAsEAL Qv XS FAEA| L Bdo] tiste] zalsla AEA Y HEE

EUo2A X2l FHE ol sl

-]

=

EF Aoldfel A 7lsol gl ulel Aoldfol Ty wile] golAm 9l
th Moldf B w83 Holdfe FUAHEH S JAY 4+ o=z &
S8 F3L gieh ojof whe nlF AFelofEUel B (FA) e +84 Aol
HAHE =Y A& Bsta ola, dEE Aoldfe) ARAFE AYstgeh. A& 2
A8 FEFEe] ens Aojdfrt SAY Ao AN oy A7st ulg nE
g dAelch ololl me}l AAF 8 Moldfe] 5ol tiste] zalstaln, 7o)

T84 HolARE At esA "ol slcjel] #&Y £ 9l Ve AAE AU

staixp shalch

2 1o o

122218 $4stelth. ABH 2ABS 9
Fele] 7lTol WAl = Aol QoET YRalzm kel FFele] MIE 7
18] B4g vhepstaar shalc,

LEd AMES AU a8 PAAHrisk factor)E P oBM MAH
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drlel shlt N HAE HES Folv] fiste] AQuN AzApo] FoY F
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A 24 AL g 9 U

1. gX el arshast Yol ufel HPzat
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O A F P33} Aoldfol A FHAZY
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Ax2] MAZE 3le] g]Felo] MF st AAE sty x| IEFAES 7
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Al 34d a7 Az 4 FEof gt A9
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FrHsE & vehildich. Ao atsbed 2 i gl whet Fa Frisielct A
s7lole Batstsgel el dsioln wWart FivE o APEHAE atsbsdS
283 4= Sich
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A%t ninhydrindleo] Tislel o 39 UTIZA aninorE 2T U4

anilin-diphenylamineA] oo Wt2 8. vjEpd o84 gl e ol31, pectinz} F-AF3E &

gz 2450l SNAolN B2l W (pectin)3} MY v 2ol EH 48
fre FEA Aozt Urtudth, 2#A] HEl w7t & o vl of

L eyt dokrt, A 5¥ (Cannon-Fenske routine viscometer)ol 2]&}o] FA}

B 2AT A7 PN F84 AHE 4,000 - 6,000 FEES 22z =Ll oF 113
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=ed ZxoM ey o F7IE UL
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Mol A0
HA L] Azl wF, F, ohs 59 24 oF 50FE s garslY L xa}s)
532} APYAL linoleic acidel] ©f¥t sfabzte, ez A9t
QL chFRoll thgt aatsly Al ZEAZ Algstodch. Fa, & HAAY 52 0 &
veldgls, A, XUE, ouE] 5 2 435S UEg

&
Cf, 2 v W2 A0 ® Uetuch AYAt linoleic acidol]l tfdte] ciiE xj

AES A vehigich #uld, kA, oy 52 2 gatEgS JUepy
i, o} miFgEs FUAE A& UEebdch lFfol tiste] offo]l, LE}
2, ¥3

S8 HARE A =2 YA S UEhgle, ", RuE, 3% 5=
)

S G E Uehdgich. Zeu niE, 35, vie $7 Z= g3y E el

AX el 873 ARE B3] 21510 509152 A&olM #8824 Alojid
Astalch mhzo] 7P A UElR, ¥R, =EiA|, dufy] Fol && ReE o
Eisteh Zela wfd, B, 35 5o & AAEE W2 A2E Uiyt

Gzt at 284 AMoldart W AMEE dat dwstn, BEFAE AAFY
ojx} Alkg stylrt. oAt AUH ALE ANEE AMGSIL FA1Y
Sotel gde] wighlE& AFsielnh. 2ea AU PR UXNE Azsch
oj¢} 2 WHer Az wiEdxe W 84 Aol4d
THORE Asigict. YAHHLBA FAFAFTE ZARE 2
AFulelol niste] gaFolso]l Tl FIHEAR, UYY

=

th ollel mlFEua], SFPEAA, FBFAY
T

gt XAt linoleic acide] TI P S ThuhrdRAE AERFUA 1)
stof 2,60 FAAFAIL, HUFEAAL 4,50 SR 484 Aol Rl Uy
CHInI AR s AFFAA R} 3 SR, HEPEAAE su AE T
olele] oY, PAFAAN, FBAPEAA, ALFELA BF 84 o]
M7 F7A= ek,

MEA e AP e A G PAE dTstATh AANEE Qo] 2|

stol WA W MAsiGch AW FYNFE AP wFPAE s 5o

pH7} AFuieaie] Aeuch o A AstHAdR A5 FdEEE ©] RkofAHch
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wiekA FA1E dauiol FarstYat £8A AHoldRUt I agdg TSt i
FALLRA ARgo] AFEI, BAFEIY FEAPMlMRI BRAEHL Ao

AU wiFAAE Az 4 9sich
2. 9ol MEsh= A2} AAIZAF /MY

7h Aol AZshe AAL AXIFAES] W
dEe] extyl, o, M|, 3J|Mo[x] x]HojA 1998 4-5¥o] 167
(15%), oJx}897(85%)& Yo ® HEXRASIACE d&Ee tfE AAE =340
2 o3 3931(93%), thiE ZAAE Folstdlen, wiFdA, Fx, 0]7A F
FUXE 78 Fol3tATH89%). MiFHX] F H ARE(57%)S Folsidon], YR
1-29F9] of7h o] ZR|(30.5%) E= WH3I-4UFL] 7x|(26%)F Folstolct. iy

), diRE AAE

M
o
,3.

AAFAGE F MR Folsh= AL 13(33.3%), F(33.1%), uh=(23.8%),
(21.9%)9 o 7h3 Hojshs HAEE A7(29.5%), nh=(23.9%), H3(18.1%), B4
(16.2%)o] T}, mheE 7jle] 7]Z =7} At dBoA AluEed Ao tiste] 7jA
& HogE X9 WA(33%)7} b 2 BEAEolga, I g2 o] ANYsin
(27%), S3=7F A3IL(17%), eI 9183 (17%)°] 71 & 3wtz i R -

E7 Aol tiste] AMAE Helgleh el o] tidte] IR olssteF A&
R "astct

d&le] Folsh= UXE mofsty] ¢l3] diel Wy cietd zbzh 5HAE of
Heg AEE e Az dU BEF d4dol 3 ZEthe A 0R gde] BE
FNE AAE Folshe ZoE Ueluth aESciet ARAst Axpated palof
Al A8 7|EE FEdte] e & WX T o, A
A& WEI 20CoA wWEAA 7d #

[*] \_.
= '5'
2, el AR BF F7H AAE Folsidrh. 53] dE AHPES I

N

N

df

2

™

N
=
A
_‘a.?.
Do
()
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Arch ulg gkt Aol o AZHoem, ] ddS Folstoch AAE
AEZ AAepd, AAemeno|(RAE 7ot dF HA), ZAAA, LARA,
AAZARFE dEQle] At SAEse] wA ze], d&d oiztg gy 2zt 59l
A A& AR A3 A EEES 2 AEY 3T Yl Alelvt gl Bl

zfol 7k glol AAleiRo]l b Bglvial 3 thgo 2 AR, AU, ZA

: ujopy], AARME ¢o2 HAI=E Hoch 58] €2t tiRAES
AepAzt A AN, oz} vl AAekA AAHANE Folshs Aoz Uely

C}.

S
it

e
my
l‘,
o
]

vh mj=Eklo] MEslk A et AAIFAEFY W

Aol vhdt uede] dMzA: HFA EY 208E tfge® ou|ERAME A
A K88le] wls Indiana University (Bloomington, IN, USA) b3 3
W55 & o= 19999 2-3¢o] 2ARITE Al FA ol tisiAe of ZNH(48%)
& Tepolelal SHIem, AE(14%), FH(6%)o]etal iR A= oy, §d
Al 982 AMRH(33%) = QUglvh ‘A ehe MEE €3 e AR Aol AH(56%)
olglrt. ZXAE Wol ¥ Fyeol gl |
AR 27wtol gt ZAAE AL HAW XL 3HH(23%), nl=H(10%), dE(4%)
olglal FHAMS, SHIA W Al 60xglt. ZAAE AL Hod FaE 1Y
(17%)3 AF(17%)oletsl Fe3ich, SEAMES ZAxle Fgo] 3, Aoy
7 QlaL, ulgAEelil, JZAECIN, Aol

al
olghy F 107 ol tistel FAAor FHsiglrt. ‘A edF ol 4 ‘UFE

>
_?L
U[o
N

ujstelo] MEshe AAE velsty] gol olal A B 2AAF Az ul
ol 100l ANAF T 7B ES ZACE obgal BT WA tistel gl W
WA 10807 AL AAl, nlFe] JlEEe} uagcl fE ddde

2 e AR 16%8] aFEol 2¥ge] wj#E Hd ¥ F o FFo] 715 Wi U
< st wiFAE A2k olFoiAge] B9 wiFE A "l ¥ AxIME,
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nhg, Aol A ZAE 7MY Folglvh. AR whE AA Y JZEE 2l
A3 n=UdES % ddog ZAXE Wi A2l A 1d#e] 7ZETt sh

wotom AR o] LolA45F J|Z =Tt Yot oA nlqle

pi

el A 4E

5 2
A= 5o Hi ASH SO Hol= AL Foe d53ia] ob7] wlid He
2 Ryrh AAIEAES UEL BeRAHTAY)Y A AXTHEE 5,90, AAE
23k 5.60, WAL 5.60, 502 530, AXAL 5002 £OF )¢
AL Al ulFoA e AXIFEAES] AL v 32 Holr}

ol F=de] dIshe A AR AFL U
FFAL ZA iy AH W JIBEE T BFuiy @y oy 60009 S
22 2000 59 25UFE 64 15U7kK] ZASHACE RAfoidRRe] cffEo] 714
& 43 dden(79.9%), dfe TXE B2 UcH20.1%). ZX2] FHA o] o3t
of HWkE Lo oku QUQs(51.4%), FH(17.5%), AE(9.2%)22 &3 e A}
H= gt AXE AAE Bl Y= Algh2 Alo]A}(63.4%) ojglem olF o
(35.4%) & ZAX G |8 A& HojRrin sk AAE HE Yele 53
JTe) o2 SEElelt, Folle AAEE A
(40.8%)F 714 Folstelil FZ0X](30.6%), L0l x](22.8%), F7x(3.2%) o]gl
th W3R F 78 P $olstrh40.8%). ZAE AL 2 e mieEr)
(12.6%), FTth31%), HEF(39.4%)22 Fuhsigict. 28y ZAXE HE F A4
FTH44.5%), wlf FTH22.6%)2A 2/30]40] ZAAE Hol £ F o Folvls 22
2 UEhUA AAE HE 4 e 713E Hug Bast ook Aol cigt daje
24 2 g dbolrl, ‘ool gt AZAFolty, V|EAFolt, ‘ZHAH
ol AFolrt & o0& Astdrt. FHol wE X2 UM thHE 2|7t gx}
Kot of &4 Q4stct.
o8 7ixY AAE wEo] B oisty Wy 7 6ma) 12o] tisty
HSAAME At Folshs ZAXE AL ZABIATE A2 2dxjel AL 54 ¥&a

H AAE AZste 2¥E 2Ya, I AAe AV D] Bastels BF Frt
SLoWtsiglel. a7 ¥ duE & 5T ol vehubx] gl ol gl
A Ao wE A2 AAFEACh 2 S 553 FAd AelE HEt
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3 A ulEe WAl AAE Folslarl AAolRAToTA Exjolol FES
S8 A ATEr) A5el BA Urhen, AXNEW, ANSEE B A
Sg Uehiolth Qubges 3] ¥ Wi HA LIl ANE AW ¥
Aol S 47 WEHI QT o F o] galW UHY FEOE Ego] U Ao A
2k= gich

. AA ) AR AL

b AR WA B U UE 54

o
=
T E8X e 802, A 3FE G5 0.2 - 3052 ZFIIN, 2 4

[>
i
e
of  _fw
o,
32
32
_1:1
sl
Y
ol
=)
ox
o
Nl
OBll
o
%
tot
il
BN
>
_2_[_4'
2
s}
ke
o
Y
i:{
to,
ne
ol
2
g

N

._,_‘

Wl

itad

L

_,_4
—.-kR

& Boch HaEr

2.0%, 1.5%, 1,0x= 5,

whgir), 15CURY] B¢ 9= 2
%ol A WA 647 437 pHel =Rsich
Leuconostocd- G5 1.0%0]A] ASo] 7}z ksl sl, Latobacillus A)g1-2%0) Al
Aol o Fusigich. FHAGE BF AY 0 - 3sETe 1.0xolA o & 4
oz Az gk e Ax7F dEHol wiel A Zashe o 4CY F¢ o
1.0xoll A 713 w2 A ZAFE AL, 2 thE 9% 0, 0.2, 3.0%:o]lddct. Gran(-)dae
A 3xe] AN TS dmNct 7B Hoda, EI IR wEA ZaFgcH4T, 1
5C, 25°C). ti@dIt Gram(-)go] Wage] whel Hasts A2 UIREFT A=,
bateriocin Eo] thArae] HA-E Ashs Holn Aol Hikste] Faol JAE H|
a1, Ao wWEANE} AlxiAe) oste] A} Gram(-)wo]l AHHE A

1=

>

w72 gol gt B2 ald], FU, AIEI @Al(YS daE 2R, B
Fbstel Fulel ANFEE ol AlR o] -2 ztelE Holvh wiFA|e] o of
g 54 Aw, W2 uh AlEE go] chsiMe AFRE BollA ARZE FelHd A
o2 Rolrl, FuUe A9 g% 0.2, 0.5 1.0, 2.5% AX|7 2tz 2.8, 2.28, 1.4

%] =

s 29 Fust 2R, 2T WAE okelA

0.

N
- 1
ik
filo
>



. dsst wS4E ART WAl Al so] siFch WEE 23 opatotst
o)

Axof whet zolzt gloirt. Akl ZZERelA 4

U Ao Ed og X WHEEA
AAPAEAR 7HsAo] & JIILEKC)I L-lysine, glutamic acid,
succinic acid H& Zu|EE Hrisle] WHIHOZ 24y AAUAHELS AWt
r}. ¥k Aled(NaCl) tZ-F(control) & 3t AHUiMEAZ ZAE 2tz A zs}o]
pH, A%, Fd4, Aadse, TERE 747 533 Ay AddAEAE A2T AA
BE pH, AEolA tfRI(NaCl 2.5%)3 & xjo]& Rolx| okgren], Fob+

=
Axds, ERE

b

»

22 AdoiAlEde] AA(AGUARA) A dhzxdzt 2 Aels Kol

skoith WeBrtolME AlBZ Aolt glglont Azt AdciAEd AA7E o
£ A4E Rk UE YRof zolE HolA] gleng FeHAl F Ak
EHoA ¥R £ US B AHYTE AGuAMELR Ausisich HAviAE
A7 ZAAE Ax3l] Vo8 4% AAE AU alcoholI} adipic acid,

citric acid, acetic acid 3%F2] 47|41+ HJsle] 2 REHE ARSI A

_‘:L

A EAo] alcohol& 2.0% E:= 5 0%2 H7}8l3, adipic acid, citric acid, acetic
acidE 0.1% A7}, alcohol 2.0%0] adipic acid®} acetic acid® ztz} 0.1% 3 7}8}ed
Wastelth, 4714 ©5 AL o ASEIAE ZA Yokeh. Citric acidi TlE
R} BEAAEIE 3R] 9gkor) aloohol(2,0%)2 F-7]14H0.1%) 8] E¥ Hstshd
AAzrt ZA Vet

t}, thorst AAzixe] AE&F A2WE AU
NPAABA WX, BuRAX, AFRA, FAu] AzHE At
A Axe] AAYE dYsH= Wk ZAbsidch & PR Ate $71E o
A2 717 93 A 2 B 4 oA ¢d(NaCl, KCI, MgS04, CaS04, glutamic
acid®} glutamic acid® FAAH tiAg)o] alcohold} adipic acidE H 71t} 3
A zstdch. o] tiA ol alcohol 2%2} adipic acid 0.1%& 247} whs Aeldt F-5
)2} vy 208 ATZIE A AZA, alcohold} adipic acidE E§3te]

A&
1o
\_.
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Aeg A= waAdar) o A

AQ A REG AL 93] Y dAoAM 409 60CE dXE ¥ F
alcohol 7} adipic acid® H7lsle] ARG ZAstgrt x|, Enj=zx], Ex|n|
+ dAElet HUH 88 AelA] vl wis] wE Adart Fasd, 40T 9
] Boh 60C AAeAZ wE Adazt o festalon, Hikket dAelE
ZA¢ alcohol 2.0% Hrle= WE AdHANVE ¢geloL}, adipic acid 0.1%£} alcohol
2.0% 2} adipic acid 0.1% W3 Hg|Al&s wtd AR} 4510, A4 Ao
AA 22 Hzbo] oyt durE Fx HeHAE Bt zajsigch FajFe]
B A, oln], JZ oM foFHed AolE RAR, AFZAY Fie &2, o

o, Agl, ZlZEelM Rl ze]E Hol dg Hio] AX AZole VL F

A ¢t Aoy HAIEGTE B X, dF 71x] BEoA olnle] A alcohol
2% Y5 HURRE Aol olulzt el BItEel RY)4t ©E Aol frlaty) &

FFabgol o wighFsicial AAE Gt A J|ZEA Fals A9 B¢ oz
> 40°C, adipic acid 0.1% > thA¢d No.10 > 60°C adipic acid 0.1% x| &0
Ve, AR08 Hee 2T > 60C thAld > 40T adipic acid 0.1% > thA
> 40C thAge o2 ueylch

4. F-go] i3t A9

& IAelA dod A3k vt o] 8 4 glrh

P W3 £84 Aold Rl Aol ¥ Bl YHH AN ABRO A
HiZfe] @78 WAL, AN 714 ASULEA J&UAe] BEY

L TR E Sole] SRTSEA AAE AT AT Y} 848 4
oRE LHstA Mt o &Y 4 glrh
ol A2 s, o] ABste Aot Aol Fo] TelHoREA e o

e a5 BEY 4 3ok
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el A BtA], wlA] ol el tidt A PAFe A=z HEE 4 olch

oh Ad AA= AR, A, Y, 2™ B 5o UEES APstolo}

s BAHE] Aol BEY 4 Aok

gt ARE AAE FHle] BFste o F8Y 5 3 Yot 2

A4A e a7NH @ A3

. 58&4d 14
- AR, R 0 AFTe] ARF I gkt £84 A
AA W 2 Aznpy, gl (20000 9. WEEHEY)

o
nx,
do
N
N
o
Lede
=
)
=l
=
W

2. =% WX : 82

- Han, J.S., Kim M.S,, Choi Y.H., Oh O ,H., Han G.P,, Kim Y.J. Lee Y.J., Otani K,
Minamide T, : Study of Japanese Perception and Preference for Korean Kimchi,
The 10th Biennial International Congress of Asian Regional Association for
Home Economics, K735}, & (1999, 8. 16)

- Al 0 AR AA- T A, A FAyUdda dedEs d7raR, &
2%, A (2000. 2. 25)

- s, A9 0 G = UE 2yt BEUAY HE 54 nx
AgetE, EAGEURCE, (199, 5. 30)

- Z2YA, olold, A AFTF MUY o, A=, nFESZA nxe 4,
QFAEIN EAE RO (1998, 5. 30)

- YA, WPS WA AFIIFY) YBREEYL Fol, BINBI 2%

i
of
o%
o
4
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A3, aulA, W - APE ] £aEol%T} linoleic acide} tlEGo] thdt
srabzle] zAl Al EbElE] SASheE i3] (2000, 5)

4= 0 B} W] £R U Ao gk, A
&2 nla. FFAEFeLE EANEEE ofF (2000, 5)
N, 2w, e el o b AR v A AR A% TF
Al Eatets) FAaUE i3 (2000, 10 &%)

. =8 AA 122

Han, J.S., Kim M.S., Choi Y.H., Oh O H., Han G.P., Kim Y.J. Lee Y.J., Otani K,
Minamide T. : A Study Japanese University Students’ Perception and Preference
for Korean Kimchi, ARAHE, 1999: 6(8) 120-121 (=¢])

A<y, Ay, A, Hefd, TER, HHEX, BEEFT, ML ZXo Ay
AEele] Q14 W JZE R, Tz B A] 1999: 15(1): 42-49

A<, AEA, AP, A, o], RARRT, HHEA, s ¢ AA A
Ax o] &-ZAloll iyt dEujIPY JZ= R}, || 1999: 15(4):
388-394

oxd, w4, 2PW : AQ BEUAY nAR FE B4, VIABIA
1999: 31(2): 502-508

A, e, AEe, G uE dy i) Aajef tidt I 9 2=
ZAF U7 8FE x| 2000: 38(5) ¢ 167-177

X9, A% dex A R 2V ERXY FH 54 niAe 4%, TF
é}%l}ﬂﬂﬂ, 31(2):421-426 (1999)

A, A4, M8e, 293, wS gy aiEde] Ao ik 1A W 713 E
ZAb, thgr71g¥kE] %], 38(5), 167-177, 2000

27, Wee 0 AALYRY $4F 5 linoleic acidel thFRof cigd

iy

2ul, g o Aot ok HAol % wiFZ AL ARY A% ¥

R3], s ool g FUIAL AW ERAY FAI nBE A& miAE
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P OAEE o] 8T AEAAY Az 2e|AetE] (Faod)

&
% A AeHElTt AQ AXY BEgel AL Fu. zeH
3

. AAAA 27
F3E ¢ AR AYE A AT ¥ AR FUERETEA TEAALAYA
(‘00.2.25)

- AYR 0 dEA ol HAFZHT] el iyt HYE LASSEAA 39

A, AR 2B 7H'99.10.26)

. &x 154

KBS TV, F-Slol& EolBAR "oV} 57l - &34 AR 4F9 $7/, &=,
AAAA 24 (AP (00.2.10)

PR 0 Ao AA-Fe] A (FUANEE] vladF) dE FEFu) TR

1053 p5-6 (“00.7.)

797 0 dEQdY AAMIE AERAL, HFAE TEURS 14F, 5HE, 57

AE §BFAF (1999, 8. 13)

AEA : nFAY PAMIE dERA 5HAE £EYRLS 1338, 5HE 55

AVE S-E 22} (1999, 10, 22)

N
e

: National Healthy Food Kimchi, Korea AgraFood, 1999: 8:15-17, Y-glk
F&FA

: Kimchi is a Healthy Food as a source of Nutrition, Korea AgraFood,
1999:11:17-18 ¥ A &5 Al

27 AR T0E0% thoAAE, A} A1x| 19990 ALZ pp.176-185

MBC TV AeAZ= @ ZAxe] Fe|Edis W dudo] Muste Ax (YL
‘99.12.10)

SBS Rdetol= W A FoEI (PR 99.11.8)

SBS “&uiRdotol=": Zlxjo) sket@wab(zled Rl ‘00.10.13)

o o

o2 Hr o2
R
i

.3



A

- KBS Zjt|e

11:00)

'00.5.17)

‘99.10.22)

‘99.10.24)

cECLER L

AL,

AL &9 =8 (1999)

galofel et A Akl =t (1999)
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AN 5 & ZUXE 0|28t sauce?l seasoning/mix 2|

AN ole] S8 V= WY

A 1A AFAE] B4 U 24

Axe] gy W AARE F FEE A S9E ‘3334‘30*91 54& 443t
of XEIYE UAE o8 sauce W seasoning/mixE WUBHGTE o] AMEL FAls
A AR 3 [ M35 A Adse] g slasta 71&E AANEY A
Y& dol, Hr} opgd glat F& s AR AR 22 HEES Afistaxt
3tk ol o] AATE AL Sl ASAA B3 FE FASHEA F4Y AdE
dolal, Tt 2 AFel HEAL 4 i, AAY & Hrl, AAE ol ¥
Fali Ao Hrjzt scidct

A 2Ad a7 g L Ee

Z:}

[
.

¢
A

A zx2] EF3}

- HAlE AR ohE 5FRY HAE AESI] o] Fd3 ut, ¥ U
4%*01%01] g AsPE T 2 F U T SR A adaE dFsta, d
AMzel B, ddd 3, A 2V AW, R 54 23E AFIE

of, 21X sauce W seaoning/mix HZE ¢t XA RZTH L 25319},
2. A2 B, o1y, ¢ B /& X

AL pH, 4te, AFA;E Foll SEALAE s, s, A5 AR R/

sta, Zh sdtAd x| ] olFetE, o d EAS stglch



3. 714 sauce YW seasoning/mix TH7|E& ¥R

Sauce 4 seasoning/mix FHRA @ FEAESLAELE ES] oz sauce Ul
seasoning / mix8] Y48 RA8|E 2E3FYch

4. 323} AAE o] 23 H5AAMAYE A sauce ¥ seasoning/mix A&

o SPUAE ARAE o83t UA slurryAlzy X, g B W o 4
el E et 3712 2AE A 23t
e Kimchi seasoning/mixAE-& ¢3] Zx] powderdZE 574, AL, JFAXR

Aste] o]ety, ggA 54L& vlasigich

Mt

A

5. Z1A] sauce, seasoning/mix?] 7}ZFEHAA

Z A sauce®} seasoning/mix®] AM§& §E& CiYHste] FAIHAF L H-EH 7}

FAEE A A st

6. 43t #59 388 HH

282 71ZR(d3E) 22 B HF A3 F5CSF Dipping & salad
kimchi sauce (DS), kimchi spaghetti sauce (SS), kimchi seasoning/mix (KS)& A%

st ol5e) Alw Wit W AzTHE HF HYSkIth A AU} FHol o

ANPYE, BIEE, AELBEE £, AEs e f5713¢E AF3isch

7. AF AAFAEL] AFE ZAL @ scale-up

HE A3 AFe] £ulAt 71BE Zalel FALHE AL, olF AFH TR

8] scale-up& 35l
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A 3" QFNEA W =wgo] o3t A9

A 542 T AR dd8Y 3R, A 2Ty dF, dx
Azletel A Az FEFSIYC WA, A4 AEE 98] dA,
Mg, Fhe], ol& EFtle] AAE Azste], UeRIIE Bl A4S MAsdn
(dx7he] 1:1), IR7MEE sieve shaker® 0|83 particle size® 2143}
M0} capsaicin WG MW Hol FAF ME o njEgte zhe= IXJMFEE AEY
2.1 (10-30 mesh), wio] @EHQl FFL dored AY Azt FH3, awje] A
U F5B7EE B HA dEY FEE AYSACH(10xE Lol 20 hr), 2E ©
4871708 pHet AIRE FHHSte] UE SH4ZA0R 15To]A 40 he WEF 4ToA
Ashs WHE WA, 4 A AXARE 93 AR, AMEEIE AYg AFA
2 AHsigien AL autoclavingdtiitth. $1ef Zo] XFF Ax|A 2} o] A
& B8 A F5F L INE Hed 553 R7Y AXE Azstelct

2. A 5FFE AR 4 FHEE B, oletE, dUgH HIE B 2%
9 ZAE ADEE oL #HEF o ¥|LHE 18sld 3 £He AAE
seasoning /mix A|Z-& AXZE MAYPCE, EF AXE <42 7|HA o3}t B
JHEE, pH, A%, M= 53), doka HrHueh C u =
3, Az, <429 570 FHo i J5PIIE AT A} SHOAE o
% &

TINEE pH, AR AYUALR A S9AE A Y olstetH,

rfl

»

o%

&

1)
o] sauceX|ZE $I¥ F - BRES AA3I5L olF oL x| H4¥E Hys ul
FAwENE ey 3259 ZXsauceD A RS} r}(Fresh kimchi sauce FS,
Ripened kimchi sauce RS , Over-ripened kimchi sauce 0S)., % A 2% 71X sauce?]

ol3pepe, Qary JES BAsiat
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4., SAAZE ¥ X powder: x| g
bzl ulgol gol &
3 g2 2polzt o
A o] wolom 70C AFARA ohE Azl wla) Ee AXHE, e W
St7F H97) wiEel 70C AEARE MEISIAT 37HA £A4M powdero A= Al Ee]
AolE Hol RE o]g3r2 Hr). ouAEL Bi 4TANEE A" 7
powdero]l ThFRt HAlEE HIlsted SPHAEE vl S algt 9702 seasoning/
mix(FKS1, FKS2, FKS3/RKS1, RKS2, RKS3/0KS1, OKS2, OKS3)& M|zsle] BEmrlE Al
Alstgict. #EBF7HE AAY Az 8 M g AdAAF sEne dA Lo 2

Qs
ripened kimchi seasoning /mix(RKS2)E& A1ed3}gic),

AL = Adglerl, Fg4el 1 4

_ﬁ__
AL AFARE F-8A Aulel 3] 4, mlo] tE HAzzALE

5. A sauce?] AIUHE 18] NAA ALY AN F AT dyHARS
stgenl RS, 0S2] AApdo] Fsofl wis] $4=5197] wiRol Melsiqirt. REse] Hox
B7V& B3 ripened kimchi powder& o]&3%l seasoning/mix7} S-F8le] AR
Ndel zn%e] 7HsdE AAstelct
A sauced] ofu] Am|at 7|B% za} A3} 7A] sauce HMFo| HAIY w] 70%}
U 2JAl7t glvia 3o, Seasoning/mixe] -9 66%7} 7 X]seasoning/mixS Fuj
oAt dTia SRl s0xoldo] W Aluto] Ui, HztAe] 71z AAE 3
oha stgleh U8 5008 449 FAZAL 2,5009, 5 gx108e 70X
seasoning/mix®] HF7}A-& 1000~1500%10] e} gubs}eic). ANAE 0]-83 sauced]
BEUY 1EEE B LEolME RS(40%)9} 0S(45%) 402 3} 7lsHo| gled
LEffiglch aHlR} 7|35 ZAVE E3) RSE dipping sauce, salad dressing, spread

sauce?] =& 0S¥ spaghetti, condiment, filling, topping sauce® 3}t

=)

6. ASH 87 DS, sSY H$ 4z 17°CollA 96,672, 155.55%0, 27°Co|A
58.94%, 95.594, 37CollA 35949, 55%0]g1om, Qi valuel= 1,64, 1.680]413 KS
8] 7% 27C 62.74%F 37C 18.5F 47C 5.43 Qo value: 3.38%2 UlE}yit}. DSe} SS
o CIFRA(HE, pH, A=, NE 7he4 AHE W), JoH(4E, zehd zay,

T WIERD Wl Aol R4)EY @ g E EA(R71A, felw, 3w s
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)& g A3 pS sS4z 9% 2,13, 2.97% pH 3.70, 3.91, A= 1.9,
0.92, M%ZL value 54.35, 34.91, a value 12.61 14.36, b value 41.44, 18.90, 7}&
A RS e 19.0%, 17.0% ol glch AWPYE-E DS, SS A7 & 77.1, 81.3%, 2
1,70, 1.62%, ZAW 5.9, 0.95 gxdy, Fr|™L K 315.97, 475,37 mgx, P
41.73, 44.10 mg%, Na 907.25, 690.54 mgs, Ca 28.53, 29.28 mg%, Fe 0.9, 0.71 mgw,
F=&/du el Vit, B; 0.08, 0.46 mg%, Vit. B, 0.045, 0.015 mg¥, Vit., Be
0.073, 0.07 mg%, nicotinic acid 0.049, 1.27 mg%, nicotinic amide 0,077, 0,86 mg%
Vit. C 0, 2.14 mge'5olglal Aol 4= 2,58, 3.21 gedith. FmdRoz {71412
DS, SS Ztz} citric acid 10.96, 58.12 mg®, malic acid 117.89, 113.64 mgy,
succinic acid 7.33, 2.18 mg%, lactic acid 52.25, 253.84 mg%, fumaric acid 0,
0.022 mg%, acetic acid 175.6, 33.09 mgx =o|¢l3xl =4 12.89, 12.7, #agL
fructose 0.13, 0,37 g%, glucose 0,24, 0.47 g%, sucrose 7.08, 2.52 g%, maltose 0,
0.45 g& olglitth, 3/EEL ztz} 437), 487) dEo] BEHYDL ©]EL alcohols,
aldehydes, esters, acids, ketones, hydrocarbons, terpenoids, sulfides £| 7]E}A
EEeldrt. #F Ay EFAU DS, SS, KSo A3, ¥IEE
Astel AE A Al FE Bt FHesteS sl

Kimchi sauce= J-&% 500 g& -Fe|Holl, kimchi seasoning/mix+= 0.11 mm¢]

AL/PE & HFof xsgict

o] i TS &

0.
M

7. o ARl 712 DS, SS, KS 2bz} 250041/500 g, 1900%/500 g, 1500%/50 go] <l
3L FE AEol uldt Anjx} JIZE ZAME ¥ A3 gk 3, A AAFA JE RN

P81 3iTt,

8. DSt ¥ S (nugget)2] dipping saucef o2 ZNUE G oLl W, M=2x] 52
fillinge 2% #A-8%¥]1, salad sauce® 3] 5 T}yl 852 #Ro] 7lsdle] o
2 fast foodf oL} fusion foodofl HEAIZA 4= Q& A 42| 7do] 7ItjHr}
SSi= olghE| et FANERE ohv]e} hE-SA o] & svfHct

Kimchi seasoning/mix(KS):= &-g2ub x| whH<£2o]  Zp|Eel  barbecue
seasoning 528 &% QO 8 chilli powder, cheese powder Sof t]&% 4 9l

= seasoning W Fu|EEe] o] HHT}
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A4 3 Fod7 A ¢ H

1. 5¢&4 : 1A

1

2.

A sauce® B3I &Y F

g4 ¥ ;104

ol &3, &A%, 2EA : ZA sauce UL T A2 A=, ‘98d IIAE
33 2AUE.

ol $73, &4, AAEA : w9d RAY oYY, WA B4, ‘98 VIAEY
&3] FAUE

SRR, ol 57, AAA ¢ AAFY ALl A B nE 4. '98d 3

A E 23] AU

ol%7, AP, &A%, ZEA : LA S4TAE sauced] Az, 2000 T
A EEE] FALE oF

ol&7, AWA, AFH, Asn, A, ALH : 7K sauce Y powder?] L=

ol AR A, 2000 TFAEHE}E] FAURE o

3, 258, 2348 ¢ A sauce?] o|ErH, ofoyuty B W 3ol
At 2000 FEAEREE FAUE oF

A, ZHEA) : Dipping & salad sauce?] 7\Uz} G777 dA. 20004
A E R FALE oY

ARG, o1&, 2AA : AXE o] E3 AAE] £A2 AU RETITY] HF.
2000 FHEAE}EE FADLE o F

239, Algn], A, AU Kimchi seasoning/mixe] A2 @ GE7|7H 43,

A, A4, AFd, Z2AA : A powder seasoning/mix FUS 3 72X

. 2000 FE A F R FALE

PN

powder A

_.90__



3. 3] =

W

- Ed% 0 AANF AuFl BAS

Aapote] =g

- upajele] = E

22

(1998)

3

I Aol mlA

19, HALS}S] =& 29 WE oF
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A6 & ANSNS gyl 44 o 2ay|=
THo| ofst ZHMM AT

A 1A AL B D FRA

B Qe X 24K BY 72ATE B8 44350 AHE RE 3
B Bel SAsel 2AY B YRR AAE Ty 0|52 HolAEe
A%} AN WAL NBHGH AN oL HEHoRE 1A B
FEsls Bl UAE 7Rt of WP YHE VY 4 Y= UELE FE9}
o AN WAY 72714E AU ol vk B oAz AFANRoE

g BAZ M ol UERaolme] 44 of¥E BNsiL vl Ago] Y A A
A0S dAstol 1AM AAE A3 ¢ Ak Yk AFshed) Atk olgw
1AL 44E RS s 5 BAS WAl AsgEde) AYe Betel

71 $1%F 7FgHE& sty Jed 3t S B BN dFEH o] gt

A 2A A7 g 9 e

R R LI e R SRR I e
- e W
- ulRy Ful i
- %U‘E‘: "5,‘5—3‘ TE]%"}}'

2. A ojnl o2l BA #e)

R

Mg3_



R L PPN 1
A BEZA ATE BY 2% A
2

=
- A B Aame] wAdAF 27 44
A BudEst Iug e Bl W ANEE 24

5. 2 754 B4 94
- J)sA TiRRe AE
6. UEzzopl 84

- 3y UEZZRoMIF 4
- L]Ei}_o]-q_}_ /\g%xg_-xz_n,ﬁ o\i:rl‘

7. AX GE 478 P¥n] JEe] Az £

- AN B A g7 Y guldRe] st By

M

8. ZAA] £EEHE o] &% HAFAE

- E FFe) REAE URFFY FuIRY HolE Bsiel M Yz A
3

A 3d a/Ee A3 9 o U A9

2xe Y WARELS MY ol s pae Bdslel 242 Ay
th WAHEY RS FE GOMSY (C-ADE $83e] BAe TZE Hsharh
g YR Rels 34, BE 2elx w3Y ZUS 4SSt Bhe] Hexg

=
s Fusstdn WAHE 32 9

'

1l L Likens and Nickerson F&3)x]2}
Dynamic Headspace Concentrator®} ZH-& Z&ull o riokslA wHEsie 242748 A
Alstgich. o] AAE FI120/E 2 dAFolA ojAzbA] EAH 4071218 ¥r)AdEH)
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2z
S 3pEkA RFHol  olstel Be)dhH  acids(20), alcohols(24), aldehydes(2),
ketones(3), sulfides(22), thiazoles(l), terpencids(16), aromatic hydrocarbon(2),
alicyclic hydrocarbon(2), nitrogen compounds(4) W 7|EMZ¥E(24) 22 120712] &
o] thoysiA H-xEojglen sulfide A HES oFo] 713 wo] Fel=Acth

olA7tA] WA ol HAFA Ned EHel EAE Zeletn FHEe] Zrh
B s o]#dt sPgotdl 3y W w3t BEE Ee 5%k AElA
g Aol e Bdo] HAE gk o EAL JdA L] dF WUEE FHI
Aule] Weko g Zg Wi gl AMERES] FEEOE AW F9 HoE BEMS
2 By 38k, $olMA 5 R ZF ARl ¥ #fEe gk o]
B1e Az ¥e] e FAsls Aol glo] HuA, ¥d, AIBAS ANst
I Sy o] ARE AMRE L Qth. FH2£38}2Ql Cordyceps sinenswis H C.
barnesiiol 7.8% W 8.7% FolWAle] 2~3%2 A W o] THEl gy ol
742 WA el AdejgAdol tiste] W Ryl glem mamitolo] FH JleAd EAR
Azt Ao EAsHE 75 EUE A Fwolut el HwolAM & uf o
g 7kA BA skl st g Rt 84E AlEEe] AR Jsdd oit A3
A o] A AAsA B Aoz Azl vlFU mannitol A &Al MY
gholl A% 7lo) Aduke] At Heol A Y e S Foiste ol AAY B
of & Jae F= Aoz WAL WAz TUEY o] WESFF A%
olm| o]a]7} AE S A e ARG Fulste] A gl AA Joste 2
oz gt wlebd 7Y 44 th]Be 44E FAshs $9UE Uste
2% Azt dtdog AEE B R 453 WS mannitole] 3ol
frEe] 7Axe) FAI N F UM 2AE BAY £ Ut

bl 7x) o] AEAN b & EAY shuE UehEA nitrosamineo] thgl
AFZ A= o AFkAl Zale] ool tidt @E dAjol FANATIE BAE A4H

2ol 4] N-nitrosamineo] BA4E JHsAdol thgh AL k29oloA olEel &

o] 9l dimethylamine(DMA)3} oAl }EEL] kg0 AMAH NDMAZ} W55 5o 2t
A ooy PABMYo] wA AN LY AlZEgict. BWPAE 2o AA o

¢

-

<

1

o
i
u{tl
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= ARERE fUE b Ao Selgls ofd

_‘?’_.
Yol on ER nitrosanineo] 4ol FAYL A4S PEOIRE B A7

r)'
jutA

]
My
rlo
)
-4
i
2}
2,
ol

Eo] nitrosamine?] B4& oidsle] grh ulelr ol AT EASL £z U ko
oiste] W AR 9lom AAE XM nitrosamined FE|EFY RIME
olrh. el £ Ao ke oAz AFRae; ANkd AXE vlepdt X0
nitrosamineo] BPEA] W= Aow LHEULh #yk ohel AL & F
nitrosamine?] IFdE& ZASIY] $1% A2 Ao AdYUHLE nitrosamine & I
Vst R AES A sty Wiyl Aol ula} NDMA, NMEA 2! NDEA X
T BEY Aol dout 7 ashes B¥S Urehdo] XY dae] #HAt:=
ngEgolut B o[ge] AEsHe EFo] opuloln} opdatddzt e HFEH0]
nitrosamine2 2 MR EE FEE Awtsto thE EHE HolEe 2R FEHACL
uetA A= g EA7E fle HELE FoFolol & Ao Az

3t olA|Z}A| nitrosamined| F&L& £F7] FHE 1& FEY v liquid-
liquid fractionationof 2J¥t A ] Wrjo] B3} Hojglrh. 2} of WYPLS FF/
A2} o &AL Fol Q& Aulm Gufel AJoFe 4RI wWol n]FAAA A
22 JjAe Hasgdol AU ogirt. & AFolME H[Fo] BHErl JbEa w3y &
ujgt A}g-o] 7Hg¥t Likens & Nickerson H&A F&HHXE sfeste] uw|Fo] EHr}
F Fgo] g gulE A F & A& FEAXE NUste FRFe

B zhe) whaz} goje] 4

2

._.
k&
Ne)
=y
£
a.
N
=
o]
oy
=
o
—
=
Joi)
o
a
<
15
S
sV
&
<
)
3
ifo
oft
>,
=2
N
%
i
+
o,
2

ES
HPLCE o] &%t #Mo] ol o4z ¥4 B4 A&AY B3uES &
st7lole FHgste] GCE ANt W& AYsigch. AAE ©@a ol <8 F¢
L7t FAHE HME, fructose, glucose X mannitol& Ztzh H7iste] 54 F o4
47} B7E A¥E RSl B WolAWE ANl B AT UAHE
2w MU FedLrt MY AEE HUshs ol&d EME AT A 2A
2 %59% glucoses 4@Fo] F7H W fructosed] 442 mlo]stglen glucose

oA mannitolZE HolF= Aol && Z3] ulglt}. ¥ fructoseoA] mannitol & Ao

4



e vl &2 olNr] ik g UElKTh whetd 2o AE3 2E Fists] 9N
E AEE HUste 2T fructosed H7IShE 2ol &3] He ZAoR ety
th EI Ad9lH 22 YUt mannitold] gol F8] WojA IR F A|zte] A}
ol whel F48] Haste 23RS Ushdel AAe] Z E4d A 4 4=t 3
FAEE fAIsle] Bde] g0l Ao 24 A& & + Ut

el Az A e nRgdel vidt &g Fyel shssisda 2
o] by w=Ael w7k 14 nitrosamines] /o] AAFHOR AW e
€ 7158l HH $I8HlA e dle AA Y Az o] 8d

o

fio
I
ﬂi

8}
o

?2
$i

1
<

e
=

2. =8 Ux 24

- 1A £4F frelde] Hatel v E Hu #ed B nXe 4%, T
E3}etE] 632 ek, 1999

- Nitrosamine®] 1< AW, =2 E2183] 632} Shatbds], 1999

3. =% A (F3) - 64

Volatile Flavour in Kimchee : W, Hawer, A. Chesson, Food Chemistry, in

'

progress

- x2] %4F nitrosamine®] A%o] ¥ A7, I9H, e, FEFANEAY F

o

51
A simultaneous distillation and extraction system for analysis ofnitrosamins

in foods : W. Hawer, A. Chesson, Food Chemistry, in progress.

- AA2] %78F mamnitol FEre] W} §-9Y, A, AL Chesson, TWFAFI P F2
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Z

, QF&]Al, A, Chesson, %t

Y, eF3l|4l, A. Chesson, $r=A]&3}st 3

I:s 5‘1%

PEO

2

|3} & 7F2-E2] nitrosamine

~

5
w-
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=0F 2.
HAH=E Mz, dasAe] 3 Az=4dy|

AsE 7= Eof
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A7 & AXA= Moo Xs3t A|AH g

A1d AFANE 55 9 5974

1L a7y 53

& Ao 5A2 U8 A Az A A%H 7ledus 2Atn 898 2
AR At - A - AFH - e FRY A2 HeIt Ay EAES
sto] A2 A|ES JNUSIAL o] & Bulg 38 Fte] A Azxdu] A5 A

28 Rulg AAsH= o gich
2. AFAae] Fa4

7h AW AR Y AAFHL dSIIAE o83 2 Falo® EHof gl
o] Aabgdol Wi w2 Aol Haste] FA HelH Fdol nje F Hojag
5L gleh. Y ZEIZA 108 Axsted HdAde] 50~608 F=rt Washy

ol AA HA A=Y7te] 40~50%F At glrh

o Ul A R3] AzYAls 10017 ool offE AHEFRIE QAR
Tar|dPeloln HA| Axdule] A4F3 AL s EAbFd sleE agy
d

FulE BAY 4 gl Yuolrh

ol sl oy A ZREEe] dY wiFdE AMERE 10-2080] "ehy olE
3kge] wiF ®I|42 FASHE 3,000- 7,000 A2 FAHEHN o] X7l 1/28¢t 4
2ol Bt 20-307g 2] 2ejlHol £Q9F 3 glom 2glo] sty FuE2R olE
TARE AT 4 U2 wlF 8 A Ala"e] sbde] 275 it
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g @ aiFEYd BEL we eYol Weshy AR o] dsh o
of AAAFS] FARe ] ofgge] glo] NER FUME ML Ao SAsFAta}

AR FrBE Slashn @p8Be 24 29 4 ol

uh AR AHBALE wiRel @Rt 2PH o] Bl AAE vl FaT
Ao WA AHAE Y FUAYH FrFo] £2HD oo} AT R
A A 278 Aol Wi,

uh g AN A5 AlARe] RS ¥R 4] 2 RAAZTY
& AMslR AR B4 B Y PHES AALH Yoyt 2y Anaaly B
39 o8 2389 AL Folh,

oX,

A 2d A3AY g 2 Esl

1. U9 A AzMu] 8 =

7h AR Az A dgzal
L AR AzAdu 8% =a)

2. wixdg g Ay

7h € AXNFZY e 2
L aledE AR AE AL g 2 Ay

7h i g4 A Wy

U d4e2E % 5 AHF 284 Ay

Th ZolAEA d4Hed FAY A2E g YAy
gl Zol2EA dAEYd FA Y AEH Ala¥ A
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4. Aug ALK Ay

7h d¥ AAZe vy 2y
L Ao AL AR 712 A Y
ch Al ALK AA] AE Az U e

5. A Axdul9 AEs Y FHY

7h. 33 A Az e] AbsEt et
U R el Azde] 2 Ay

A 3 A AF/AEAz} @ Fgof ot A2

1. d-saas

Zh S A Az AagdA T4 FRAMEES 2AsIglen ol A
7} BB s Aashs XA zAdul ddz, AUE AFY, g5z, 948 §9
71 2o, e W A EYU, 2RV, R AHY, R AW 543 ASE
zapstgdet aEla o) A d&, fEF LR A W AR A2
A NaE FHoR AX AzAdule BEE £ gle AFJ, A, 'der], As
T AAE du] 59 &= 9 S 2A8tglch

1

U sl aaes AR A4ES 129 Ve aEUE izt 288 A
Zulol, % hp FEEE, WFAT Lol A L, Fu Aol 2t
4% WEE FUste ddol FAW wFPel U Ey] AVRH, asos
4 ARG ALE 3golr, HelgRe 1022, AVIHEE FHol
!

1/ ch
Fo| 85%, WAool 1552 Uelxton 43¢ Axhaile] wlmste &=}

th jFEct 2o AEst AARE wFER ZIRANYA AREE FHLE
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s Zto] ENPRA, wiFHEZIIEHAC, A wiFdE olf W A I,
WjEAdr] 5og FEE YT

Q.
>,
oo
isd
>
yo &
b
S
o
2
—nt
Y
=
ofo
o
b
B
tot
=4
+
2
rlr
o
Hu

of ©ol JolAER AEE F4TF AU
0% JolAEE HUYME Fol&y daol A2 7AUZIE WhEste] dola LA,

T5 w3l Bo|AEE AFAA AHI deE YRR £¥st] wFE FYsta 2
#atA dd = glglen], pilotitRY ZIolAE ¥l @HUHAE  micro
controller& ©]§&38le] 2p53t AlA¥lE F5319ich

uh, s HdnlE AKAHFA AFEL =, oJ$EY Jlolx, #YUAYY
23, FERHE 4" ¢ dAduF AsulEFet AdniFe d4E £
T ¥, A8, deoldHnE P daded e wiEd g
FE TEUTLE AFolSIHA AFAYSE srIflste] A4S, 4HFI IF
&, uisdE o]$HME, FERE, HIJ FHY 278 AFHRE o|Fold Hyuls
MHFZ L= gl

AL ALu)g ASAHFAE o 8T TR MA YA 2HPdd 67, 320kg
Aufsrt Y AUzY AFALL 188 £0= o ¥ £3hg] MFHUHRC} 15~
30%2] 2ol A 26%9] APAZ ¢ mIUt ook MEwRe 9 A
A AASL2 508, AYGAIZHE 505 THEEE Ao R UElR

b

of. I3 A Azdu A3 Y BEulz dd 2IUA AT 10E2L 7
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Foto] AxFAe] Alzadulel FA Layout AR, Au|Eaie]g, FAE 2l

& Ata&ste] @ ZAAFAARCE Pt Aol e AAIZH BdE A

Zh, AEE A AzAdw e AbsEt Vled 5Edsta olF HoiZIgel Jleld

sto] ZIAFL] A AF FAL FYAE + sle ARR HA AzdRE

v
Gad

U, 4 Fael Sl 2B AFE AYHE AATHE o Azl
AEE A2 Belo] WE 7)&A9e FUe] =EATHA AAART YA Fu

FBAE et S 2R o] St
A4dA e AFAH 9 3

1L 2AAzAN A4Ee] 894 44 29 13

- QA A, AguRds AR AFES 4eEY AATP AN G

of GrE-g W YA Aol Z1o3taL AE.

2. 53&4d 14
HuS AHEAH W A543 4AR](2000. 9.7 53 &Y A 2000-53195%)

3. =EAA (F3el) 13
The Change of Partial Salt Content and Textural property of Chinese Cabbages with

Various Brine Concenturations and Salting time(2000, 9, ¥rFAtg]A]E-Eet3])
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A8 & AXHARH T NEIIs MY

A 1A AFsure] By Fe4

ARTA Seluelold 7 Fo3 Aoy el TF m
3 N3 EHoTA, Bl 7~84 Hulug wowlA nAA w3 &9
ol 43 Hebgoz s7o] 5~10u2 5% Tl

AN Are) RaEG Az 88ASLUY oe FASIT ok 480 W} B
g 7N dF Az WeA wRo] & AR WF dF FFHY FFES BT
= Waxol wirke s ek

=
—n
i
N
2
{o
¥

JdY wigs 23] aokslar Aol sty wiEe A YEREA uF
4 e dF Yo R ) fl3 ARER AdHe wF A% T

ZWbstarat st

=2
=
2.
=

A 2d A3AE g 2L H

AdEE QA= S (deuE, g, 58 3R] wF)el ciste] g2
A, oy, 23, A, $& W & FEF F2 A2A ] dAY A A&

A Jles Ay, Bgdted o

A 3d AF/uAz} 9@ Fgol Uit A9
LR S e Age TEYT AATES ol 8ot dEuFE LAYt
Welsl £RE O[T gon TGl BulFe JBNRE ALA Y A}

vk, AL AR s AL Ao s AR Aeid ot 23 W AxE
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Aie & 4 Ao

2. a2} 271 EH

o
il

& -0.5C $2olm, TE W ol WA AREAL B o8
of HAE wiFe] A% 7HE3t Aol BN wlFe) ulste] 3} ol wE HYS
Uehiglth.  AeA Yol W wiRe) I ST 9% A% 7Y YU 459

ol Wlste] ARG o] R

3. oA elo] 2fdte] w3 FL22 |0l 5ColstE AsiAlA 4 Qlgleni(A
Folld 30~502, Aol 5~82]2), 53] FulFe} ojEuifE AR oAt
WEA Had Aoz xAET

4. B7IAZES A e 2 9 HA= Sekiy] vl 3~4FTA A AY
slo] EEIY B 5~6%H8] FYFITHE PVC wrapl B MAP RZAE XAt = Z9]
AAstgct

5. ulFg] HAY AYLEE -0.5C, FEE 9% F-Iojglen 53] 5= &
A= A9 FQ JlEEThE PVC wrappingol] o3 wiF ApA & A& B3¢ &
Zdo] FARA] AUy AeE 2AE L

,z]

i
o,

}-ﬁ

6. o2 2ZoA AARZY B¢ YT FF 54 sterhA AAo] Jhsdl
gom 71E Aol Hlste 20wol) HEEAS JAIL 4 ek

7. Bl AT oA oste] APol dFE LA JI1Ee 154 A
oA 2AW7A] Aol et Ao Urlulth,  2/AYF ZAER&I} FAEde
3.54%2} 11,1252 71EA 3 H ] 21.33%2} 21, 00%0] B]3ted A 4= gt

8. 47 A3 wiF $3FE A¥s| Y] AL 6UFE~stege PAEE By
o} 2AFFE oA 3 A Fsle] MFHORZA HHI] FFol wlE &3tz
Holl 7H8 # tgd + A& A2 ARHMATE olF #slMe AAAY Ad
I @A AL il MBS AN AA G HRI ey o2 AlgHg
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=8

A48 59 A8 9L 43

(=

. ety - 27

Ak, gl gk, A3 AFdA s 2R AFwFY AXALE F
Auste] nx= J¥. PAEHEAGTEEHE. B Eeh (20000 4. 28 UE)
2ah ANA, 243 0 Y 2 23 2ol AYulFe] Ao nxE g8k

Fh Al y)ety), Aoista (2000, 11, 4, WUE)

o

El

. 2R 54
ol Fd A Wi FE5YZ W VAR JleME(AVesg B e, 4,
2000, 8)

Development of Rapid cooling & Long-Term Storage Technology for Summer Chinese
Cabbage, Korea AgraFood (2000, 8, Vol. 6. No. 8)

FE87Z ATNA R &N (FEHAIE, 2000.7.6)

A wfE I1AF e AE(FAAEAAE, 2000.7.3)

A v AIA (T FAlE, 2000.7.3)

e @ AAIRZGA 25 23

o @ AA% 7e (=Y SU, 1999.5, 2000.9)
Apagzbakaes] A2 (19981999, 2000)

- 109 -






A1d AdEe] 55 9 49y

A% AZA BEE S Folt awe 184 TUEBQ 233 YEsny
F2HE GF 5 0l A4S o) sg4 Bdol Rl Y ol oS Fde Ny
A ogs wZAH Hol Y &% W $xido] AWLHA Estn YUtk uleta
B AT AR wiF A d4e A8 H4E BgHos Nejstel AUS

o
7
g g Sl Vet 5o YEch

A 2d AFdE L e
1. 13 U

O AA 2% 4 9 dsAe ¥ 24
O g 9 w2 Aol 4 QYRS AT dPIlezA
O ddgdse] 54 4 Arle 47

O "ol /9 B A& 2 B4 24}
2. 22 A%

O 492 A¥g71e A+
- A ABES AT AAIE dF
Aol LS 23 Arls A7
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- el AWEE AT A AR

O s+ AB&<

- Heoll TR 4 1PES] 54 ¢ 1z

- " F RO B EelAAN e AT
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40 VLS AW AR, i, AT ALY =3
4 WS A2 45 B

O sgAe W AFEALH =&
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W 128 Aoy gl ekl og T0kgd] Aol ARRE I Qlon, AHY
F Y 52 93l WRT e 42 ok wi 1EY 108 AR} AILEHE Ao

2 239y 2% AZTRNAY @4 A H4l BFH R B sl 23,
& 23], AL 3~53ojm, A w2 AHHSE 337} /1Y W YE wF B
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£5lo] AF(overflow)yalog MAZEE 249 s}
| Bhe AT oA HLsn g Anbdel H4A e Wy

o Eel st et olol AE A A g Wasts A9t ool

ool AHEH o] FRHE S d 5 F/HE AAE Yol F& wE A}
£3to] Felstald ut 40 w4 njgre] F-§Eo] 82%F =

. 200 HHE 46 A W AHFY RREY AVERTE Y 944 A8
At e MATAEEE 12 W 230 A1¥ A] $-/-E8 WAl 3x AlH Aol v}
o wWalch,

3. ojzaAo] whE ¥ Y A4 R AF5e Hegay

¥ Q4 9w AlM4e) F4AE 9% e A, Fe R, 7}
= Ea W BHUS A1gsle] o] 5o A4ENE wasiAd v A%, B R,
e Rel S0 cobr} AstEgont € Eake galou BT A9 TE Az
ujs] cope} I} Sasiolth WA cop PEIE EF L o) wel
oFztel xjolE WalTh.

4. 22l we] FRol W slds W o AA4e Aelm

M Q4 0 W AHSE 47 Jte To 0 WYV AOR FANY F
0.45m W 0.22:m2] HAL] microfiltration g To T X 25w u} A A7
F cope] 10w Ee] A4ETAE RATh ET ke Ty L YUVE AAD ¥
A4 W A4S ultrafiltrationd stdw v} F4HE 3= microfitration?] ¢

=

o fAtstaict.
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5. OAME ubg o] 8Y ¥ A4 W w M4 A

W Y @4 W 3 R ARSI EUW S4E GUT Aelstdy b9
39 @Rol ML o} FERT WHOE Y G Aol e wgych A
0

=g HogE 0.15% HR 98

6. 3 Y A+ W AF5 AYWEYH 2 AgA AL

AYA] sk s Ad w5 AH A o w3 XS EE
g Fg8te] o] & ZHHsia FAl ofzpAeHE AA Y e d A¥s
¥&ste WY W BAE /MUsisih. FAY FH 42 12 W 23 F5x, 2
Z, B4% 2% Hof glon o] A= WP LR Yo 23io] w47l o] FHE

Aok gk

Hm

==

7. LA 2 Aelxy

At HAE Mgt o A4 o v AR4EE 77 53 WS Ao Ag F 3
Ao W ANE w22 Az A0l Adx 4w Az QX 22
ul A4 el 2A Bl AA w AzF AR wjs 2z

43193, AtEe] WIE st
ols} Zto] AWH F&& 7= UXNT N H&s}T Qe sEAbEe oh

sto] e de W AHeE £ ABEY + 7= HPYAA o seA AL
Hel ¥4 HE T HFY A% otk
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1. 5s1&4d 121

Sl At A AN e B D

- 3] HAFAS vl 54, A EEE ], 32(1), 97-101(2000)
- A A g g2 54w, EAE o oFetax], 29(1), 26-29(2000)
- Hulg AYFAF AR BebE Bt =S4 A2, 3(4),

3. =W 8 (382 2000 FAEC]H YXAF, XFAE)
- AR g 548, A EIe, 1999

j=)
A AYFAE NS B, BIUGHERTI, 199

199-

- W A AZRTAE Q9 ARGl g% A5 Sust, BIAEQUN,

1999
S wlEe WY BAE G4 Dol mE AJANNE BT
Sogusl, A Eaiete), 1999
B4, qhaa)Eol ety 1999
i owkE He W 2 AAEE A4 B4 BLAEIYY, 2000, )
49 2%

- ul

FA %)

de
>
op
&,
()
2
g
>
lo

F AAR Ad FAY B (AFAYAE-333, 2000,

Culs A BA F NS oA ABE G4 AZY WF AH 0B

Bod (g EahetE], 2000, A %)
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A 10 & AR oHEY HRE 9
Moi7I& M

=

A1Ad AR B4 d F854
1. aysue &3
o] Ut 3f okl BEAEQ 1A FA) e AV dxHew 3

# o] W FETAA PSS EHBlaL o] AAYLE sl AA Y FAH {F
U Rl Wt wAEHA IHEE 45t A A AEE ulhEch

O

2. AL F27

AAE HAEE Aofste 38L& AXEs A7 JeER dE 9 AHzFH
3% IR, AT T F3 wAE 240] JheshAlg, #xl Fui AE4H
A A KSHAoM s Bt AA U URE ZEAIE T 297 A
ol oigt A EF AAstA] il gt
o Fatte] ulE A§AN o] YeEay et ozl HaFe
AxttFol| #HP Pediococcus, Lactobacillus, Lactococcus R Leuconostoc € %o
M dEA glen 2 vt AXME ol T2 s¥o] gl FFEol &

Xo] dutgos AFE2 fdo] Qle AU HEMFLE AAFHe] Ut It

!

i

Sdolle A e FPoA R ozt FHME tiFgtEL REHAEE chgsd
L2H, ] gddol 2 249 JtedE WolRE ¥F AN AxE F

A, AR "art gich
AR Fo & GPEA dES AAE VN AARE EFst] tZE ¥4
Y BER Fdolehs V&S &Sk 3l ol wiet FulelA $&H AR U2

oA &3 WS WS Aldst dexl glon ol ¥F A & Fejado]
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A2 T BB LEIFE AAA 42 AHAES] UAIL T

[Fo1x]= o] g Algo]lRE2 LHu[YER AT A9 £
o8 FZHrh g} o)} AREle] VA= A 2 HAE
G 4B 218 AR AAY 5 e SARES} $ich

GATT UR2] ERdo] whE “$14 W AEH el A P (SPSHA) o] dagel
et o]de] o B A 44 EF Tol I dHog HH gt

AEN AN E Fele] U AzrEo] wtE B 7148 233
Q gbetol whE HACCP A2 #-§o] dsiry.

2o A % 19950 78] HACCP WA A &2 E& MEYA] =ste] #ele] S
3, FRFe ol Fol He #2388 AL AEds FER EZF0s HEF

20w o
e
o,
(o]
;
;

Bl glold AAE AT ol 2rbsiel 1 ol PBY AL ¢
40 FFstolol Uthe Aol Ul FLFDE QA FHAN BB4H B4
& FYNA 443 VUHEF sk ol 27¥2 ook,

2 dFolAE AA HAF A fslFe] ASeS A A AR, A
233 4 REFY A AslEd] LHd@RE AT AAA 247HsT A
H3late] ASAEdE A AAAzZYAM EXALY 4= A

=
ARstgien ol AFAIE EUE 3o ¢4 AAAE AzE Y 5XIFF
H | BE FdaE AR A3l
A2 A AFAL g 2 s

1. A9 njAEE sy

7}

1}

ssiZe) A A P 4%
LEE AN HehEe] Ags 24}
ABAolA el QA FelFe) BEo] T 24}

ME
AA
A

T}
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2. Aol uARAY s W A zHe] B A7

b X ARARY AW 2
U 7242 28 QARSEe] Aol B A7
th 0H % oAMT A%el tiF A7

3. ZA 29 FsT AFEdol Ut AsAsEY 4F 2 2N

7h. BE A& JAlshs ¥R { A4S A%
Ll A EARt HRAE 5] Xl H LAY
ol AAAFAZ BEFPAAL] sl JAEL A EAH

4. A AMFe] v FENH QA FJRE AT FAAE 43

7h A AR e @ 5FE] 24}

U A A zgE Az 9 4 g 241
ol AzFgE HEAdae] egsiitd 43

gl BEFYolA Y BE Al L= Ay 43
o B B FEde] AEEd

A 38 A A3 L FEo ot 12

1. a7ads)

Al glaldel A A AAs] gsted RN HE H AFE AT vl
2|2 MElg g5t} oAt AEE Ald 8/ ol tiste wix] AEeyg wlaste] 9
gk wA| & Ae)stedct D E coli 0157:H7 : ( EMB ) @ Salmonella typhimurium : { BSA )

® Staphylococcus aureus : ( BPA ) @ Clostridium perfringens © ( ROM )
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® Campylobacter jejuni Campylobacter Selective agar (LAB M)® Vibrio
paraheamolyticus : ( TCBS ) @ Listeria monocytogenes : ( LPM ) Yersinia,
enterocolitica : ( YSAB ) ZAA|ollA ZX[8] Fauwl& ST AA ¢lside] AE A&S
gi8te] <+ BIAE w|aLSIgct

AAAE 29 THett HFF Aol ZALE Fol AEsHs & 18] 9
slo] AAE Az}l 10™ 107 59 8712 NFEIEE B3t 22 A2d5 W
e SHUOEH AAGH Fol HIELEY AETYUE 2ABKIcE HE2ET) w8
75 AAAFY wESEst wiEA UEiston, oo et MFH APALGER WES

B} B85 JIGEE 208 Vet 10T AASHHA HAjFHog WEF,E ZH
&y A3} E coli0l57:H7, Staphylococcus, Salmonella, Clostridium ListeriaZ} 787ZF 28

&35l 0 YersiniaZ} 59, Campylobacter7} 44, Vibrio7} 297t A&3tgct 25Ce)
A= Staphylococcus?} 547t AWE519]low], Listeria W YersiniaZ} 34, Salmonella W
Clostridiume] 2Q17 A&3}eiT).

A FAE 2AVFE 2ARICL A LEE Fol didH =
Az 10°~10"/g 4202 Uehtbag u|s] o Ex]8eE 10'~107/g 208 2713}
£t Z%E& Bk nAESe] ASsPl A"y 227t fAlHe Agdd o U2 4E
o] 24d Zoleh= I || E colit Aol wet @ Xjol7} glglch. vl EMB
e A Aol vteRd coli formso]l oJEAlgolA] MR ol vehls d4e Hoch
S. typhimurium 8] LAEE FET A3p= Ao BHglel BE ARoM 2P0 VgL
Wi, FwleF 3 e BE ARA  34E& Rk S aureus?] LUEE FHIT

Az} WF o2 AlgelAM F2E iyetEe] ez WA 2t A
Aol JAglol o] Holl 248H 7Hsge]l 2 A AFARES 4%, wie, ¥5, 0t F
o= dhdEgict. 2y BH°Jﬁ2i AZE 70X U8 Eoll dolMe] B cereus 2
EF AR A3E AR ASARM e A%, AdEARAME wiE, AL, ¥ 5
ol A Bacillus cereus7} ZAZFEUTE EAJRHol glojAE i, F-FolA 2uxigle] A&
5|93 B. cereus FHAES ¢EEIst S A3 lecithinased] 2J3F WiEto] ol
g}, BjA] F2]8 T =X proteolysis® HQIE|o] B. cereus?} opd ZLoZ uitgt
sqlct ¢, perfringenS% 79%511] dgtom wollA Fel¥ ClL perfringens 2413

L& Gram ¥, ‘:1'71% endospore central , catalase 2%, no aerobic growth 5 CI.
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perfringens 9} ul-§- SARY BA L I3 9lo] Ay H BA vl A3} 01, perfringens?}
ol Cl. bifermentans, Cl. novyi, Cl. haemolyticum 50 FO % EAE|AC] nlofA
C. Jjejuni®] 2]dzle] =gl oL o5 oJilAElE B3} ofd oz wltiw gl
Adol dHglol BE AZONA V. parahaemolyticusts HEEA] WUTh Yersiniad] 73
thsg A BYF A 295 Qe A Y 4 A, s AL, Bl A%,
F3E & o8 2ol & 7o FAFHALL wiFxe A8 RN ol 24F
o] Ql9lch. Listeria®] 7% Adol A 4%& A 43 10-10° cfu/gd UehdEd]
A&l MmN e9o] H|id & RO eI

ZAA] A28 AA sl BKo] HE AT AXE Pakste] dEo] &3]

3ok N AR AR FEFA UL £3F, Erdens, AdEdus, =07
X<, WUAGAES, aTEsA, iR A], SRR, SAFEI|AX
tiste] AL, &, & 5 ALEE ARE 22l JA Sl eH=E FF3 A3
E. coliv AL tfE 3ol AEHAUDL Hole AT, ik Foll, oABole
o A Az oM HEEQrL Staphylococcus aureust W2 F Foll AR
2lo] LIEIGt oV =AY AR} S xylous, S. saprophyticus B08 Uehl}a gjakdow

e
<
i
32
a

eI o 2N X A xZHo| Staphylococcus aureus?] BE7Vs BHoT
Bacillus cereust AZAo|A 315 AEE gt} Yersinia enterocolitica= AL, &, o
Boll BAglel Az FF Fol 10° - 10° cfwg F= 2d=lo] Yrh Listeria
monocytogenest= YH-A 7Y LPTFHTL Z FHHE iRt 4271 wo] UrhtA A
239 2% 10° -10" cfwg 02 Wold s &, B0l 1 £7} F7RE 2o Uyt
HA 7E 5 29 Al Sl tiste] glsiMlE 521 0T ZX] 37 ol A
s ST e AAE 24T F I RUSGE v 19971 pH7t 5.30
~ 5.81% 72} dAste] WHIF AL dojuiA] igich o]de] R ofshd 25T, 1
0ColA W AHAL flafald Sol vl e| AlEEo] ole|gt L& sl U A
Zg A vl rdsicia AAE AR, 0T ARshdAA ZAHor AEATE
233t 2z} 30Y ol Aol W= AL E coli 0157:H7, Salmonella typhymurium,
Staphylococcus — aureus, Listeria monocytogenesol®lt},  Yersinia enterocolica,
Clostridium perfringensi= 20473 % 4to}QlQlil, Campylobacter jejuni= 159, Vibrio

parahaemolyticus= 397t AE3s}gict
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EEATE Ak f9lE 9 JAEAE AT A AERUEE FEEE
2% nlso] Ecoli, S. aureus, L. monocytoges T-ol As|E7} AU L g HE
= °olg #Fo BY KA Bl gldlon, oA e FEEH Fole H2IL
AET} Q= AoE el nls &l 50x2) Na-nitrited 41& 7 100%nts
a3} 2 FIE RHol vk nhy FEYL 50u1L7HA] vieHog 47 FeiAd
A8 AHsistgdcet. AE fH 2 F 4 fuidFe] vhsol iy ASL Escherichia
coli, Staphylococcus aureusol & AENE Ueldet] sxol whel 40u712] vle3]
o7 A5o] A =Hlck
AAEde] iyt BFATF JAs HAMe HEGAIHL JAEHE HdFH
npgo] tidted ZAxUFEA] nhesel ol ulet E. colid] FHE Asfistolct.
72X fRAge] YiYge] d KFEYelRAE wFAEREFAAA RPEH=
KATI.NETS] ZARRREAN FHU H5atE A-SHelZARIEAA Walstoled 7hE&q)
&, Eulg, ;AR 22UHE, whe, A%, mhof distel AiPe] € REHEE
st
2z YR # d Ax ’ﬁ%‘-—‘ﬂ EATE AL AES A AAAE
& &3 Sl JlgAe FdBe A4S AY sl st 22oR AT
AXFR] A &3] HEo EHUM Yolstn FHBLLHRE Aot
AzF3E BEATFY 29310 & A3 Slste] 1atd o] AR QA #
A 7Y A UEF Sl oy dxAzte} LEE f5AY 9™ A
Ralde Ao B A3 ANE ST REALS AHsIoct olg HEAE
AzF3FE PsME HAIY] slste] g ulolo] YL Q3= AUF HF
AL MAAA 2AFNE 5 AERE sl E4sch HEF HA AEY 24
SIEAL E  coli 01570 neg/0.1g, Staphylococcus aureus: neg/0.0lg, Listeria

<

monocytogenes: neg/0.1g 2.8 AR5t}

EZ oM BERAF QAR AshidS A3 flste] o]d3 o]4A]o}
dAUERES FARLE st WY oA AFA5AQ BiospotE AHESte]
W Fe] 2 ZE ZAselc). E. colis 100ppmoll A 5%, S. aureusi 300ppmoi] A
15, L. monocytogenes: 200ppmoll A 2ol 80-90%2] Zd AIE Rorh elx &
4 A5 AGuSE AR AXY WeAAE FH AolE HolA] firh A
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A AR 2 BAZYAHINE 200ppmel d 5E N uhe, 4%, G, o
s, #%, R W SYPdlA AURE, Coli-fornse] UFAAE B 4 3
A I

Qo] AFANE FY Bl AA 2A Az FHAM o8& 4

o Hu gl FEue] AME AFsih. AEEE dd#eY Ad, A - dun
g, 44 He, d4RAR e, Az (ZA SdS AzFF, A 9 =

N1 AEZE), AAART ol FY YAE AT A, AEedded 2

AFe] nAE 71E, AAFH AE7IE 5 g2 R st
2. "Gl ti3t A2

HA L] n]FE kEY TAAE nFeR ZX FAH KE5Y FRE AT
THALRERE o] g3l CODEX 5 ZAAIAF] F447 A/NEE 9l 282 E&cl
AR AFE FA HACCP WAIZE IS0 9000 AR 77 Feo| AEA A8 BEIn
GAITE A AzgAe M FdHe] oA E 23] AT FTHARE 0|83}
A FAAAHANE A AANA 1T ALY 4 UEF FEIF agHch

o

A 44 5o a7439 4 43

1. &R - 34

- PCRoJl £]3} Listeria monocytogenes®] AlE&olale] A& 1999, 6 AlEzja}3] ux,

- A BAEUeIAML] Fo AFEAEY] BSA . A EEE 2000 FAENE U
ol .

- AR EFLE A3 0 MIHAREY S IFAERLE 20005 A &S] dR
oI,

2. =EAA - 474

- PCRo) 2]3} Listeria monocytogenes®] A]E&ollxe] A& 2412 93t3]%] 2] 314 6%
(1999) 0l A=Y
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- Yersinia enterocolitica®] A¥]3 wjordz]EAd,

DENSEUEEEE

12 WEF NEE AR AR

%
Biospot s¥7} 7%
3

54 2000, 5 &

. AAeEYA MY 1A

DIEUSINEFBYUZ
o A3 B

L AuAE

1999.

EIE UE,

10 A1ETR U,

AR A L] AFFAT A niAls .

A A28 AX(1998. 6 - 1998, 11)

24; KBS &3FAb¢igt

T3, ofdx FL71Y A 2

A%

KBszlr]2 A4 - ‘U530 x e BE e

AL E
RESESILE SR

NERE SRR SR

T ARG 8L w8 AAAE

. BNAY 7

FEZ : FEAXY olEH Y WA uHeY, FYF AEAY (00, 8. 18)

FEZ VTSP FFEYURY 20009 A2xF AR 29143 F3HEA.
TR A BT (00, 6. 19)

TFEz 0 ZEE AXAASE W &3} et nlA S A3 e EA.
FEEAPE FUxF 2o AU, $3H(°00, 6. 27)

T2 AR A AEeFH AAFEAT FuS AT NI N
Tafsolnl AF F3. PS5 AZ AU 29 (°00. 10. 27) )

. ER 54

X2 8 92X Aol ohy il FE ;97 ZAXUREY ('97. 11, 20 -

- TIN(CH 28) ALBAFTV - AX]] 443, TS|} d27H]
- ol TV: Zx] AEFAUs A HI(TPR: ‘99.10.26, 18:30)

Zokaly: b “mlEfr|&E 10duo] 3 -
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M 11 & DEN UXSEHZ o

A1 ATAL B @ Fo4

E dFe ot - FARE M ZAAEY +E50& RS ¢%t
o] A F&AEL Aol FE 9 Y BFol ey FHTEIEY Y
W AR AUsta, AL Jed A& sasr] fste] delHd HA =
#)+7) (Codex Standard for Kimchi)& A BIIEE AUy o g P}

AAE feUetE tj@ste A HEAZORA, g Jedel duAIA
+&Eo] A Eolui +EIAE FFshe FAoltt. oldE +&PAJ} A&
o FA AN AAEHA HAAA LeAFLRE AeHT] A= deHAd
ARPE AANE B¢ AEY BE % &I BEFo] 12 HLoR 9FEH, o]
3 EARLN & HEINEE FHFH o2 23d PoUt dch

wehd, XAl FHHos z3H FAALI&E FEIU] sibe Y
Exrdel A s FabEQ A dE e R AU = “QsleLFHULAINE
(HACCP)"3} RE 4lglolN HEHoz HEY 4 3= “IS0 9000 AL+H(FAES
W EAAGo] B FAFE)"E BUYY EY W GFY BIVEE e Aol
7} A0\ BR olE 271X] HE|7|&S TYUste A ¥ dest gk

R 19929 URYAS ERAOl uhel & AAFIF(WIO)AA st A UEH
TBT I SPS A ToIME “Segapxpzte] EAAUQA s £33 A FA+7 ol
Pt ALolE olF ¢4l FEslojol dich. " FAL e vl AA FEULTE
Hojshda A $9=e] ey Y & Y 4 e 7P A auE HEs
71 918l E felviel Axol izt gelFola et FAFHE dFshe Ao,
A Z o] FAFAL Codex?} ©WHstil QOB E A& Codex A5 Bert lgich

4

&
=
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Al 2Ad AU g 9 HS

2 A Feluet A AEds f2 W Ay 48IE AUsh] st
121 g3l A 8] A FHRZF2(1S0 9000 AQ) 2} 8] F43e] 7] & (HACCP)
of miE Fd ¢ MY FYHAAE sPUste] AAsta, ojgt Aol ik
HAAFL 2o d-IE =R ste] FAA FAtA 912 (Codex) o] o
A3 S48 Aol JHetES A AWshelch
olg fl8led FAFHARZHH W St FHAL] | whE FE L WA
g Zlas N HE dxed olF AE AAGANAM oY + e dat=
a3} sk=E slglal, FAMEFA U (CAC) 2] FAAY Aol ulel ZAY =
Aol dAE = =S FAPY W 43 2de Halsisch

m e

A3 A AFAAEAZ} 2 FEo vt A9
1. a7 4

£ dFE T3 22Xl Aatsls &8 Ao uiE 2 W gAY B
o] 7bs¥ TEJleS HAE JME AN A& 4 J=F Ayuzeados sy
stolem, = aode] Jad A4S sl4sty] I e VELE et
A2 Al (Codex) 22 FAANEFF U FAAYAxE YU 7:HAE B
—‘% Sabste] 2001d0) AEE = CAC FH A FAE Bl IAFHer Y 5
=5 stodcth

io

2. AFANEAz} HEol UF A2
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= AAAAAAA I e RE QM AR FARZEIPL OE Abol w3 YE]of
otk oA Hixtxzga3le] FE&HQ 9& fside Jd gAlol g FIRR
5} xglo] Waste] o[ Fo] A Wyt ot ulehd, 2000dF F4£719% FEIAY
Flof A A $438t “ZA7]¢] ERP(Enterprise Resource Planning) ZIAME A =]$ix}¢]”
o QAL B elo] EYHA ste] 20019FE B Q7A3} meagy el

of 8% 4 UES AUst o] ity sict.

U A <A (Codex) -2 3}

Aol el A (Codex) 12 2] A Felvtel &R aqpgolr 23
WA 2 sldpcte s AE A8 4 & ZeE JvfHch. FAAEAF Y
(CAC) &) A HAl= F STHAR ofFolxn, & AFL7|E LAV dRHPS
# #E 8AI(CAC F3 o] FA)ut dot glrth #F 8ThtAl= 20014 7ol AHH of
Bolw, F37t JHd w7t THA FIH(d)el it ojsiRATS 2o gleod
F7HA el Ad W gidol Ul ¢ k. xR, HIFHOE FEHoA U
72l T4 A o] WRIEE Codex #2LE Y + UEF & A+ 8
o] Foll= Al F&He] st o] Fojx ok & Fojrt,

A48 Fe A3 L F34

o

. wAAYIE 2O AFE R 14
HACCP 9! ISO 9001-& 7jE2 o g 3 4 W ¢HAA E3rde|rlay a8 ¢4 #e
Az e 7} 7R Makzg s s

2. A JAGE H3 AQ 14
Ao BRI L] AL HEedt At Holn el AL F
A (Codex) 4 AMFAXF 8xtA)SF T¢HA T3 x|

§
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3. 3R : 724
7h AR FAFZHE Y Fle] FH ¢ Codex 2] HHRIA A wiE
- '97. 3. Codex ofrlofA|2 |3 FeJR A 24wl (100%)
- '98. 6. Codex FIHAIZ|MH R A 2FAu)E(1005)
- '98. 11. Codex & W S WY E138] 3R A 2 ul E(1005)
-’99, 3. Codex A FH/E U LHEAH E29143 oA 2gujE(1004)
-’99, 7. Codex %3] ¥olR A Z}Adu)E(1005-)
- 2000. 10. Codex 7FgAF E312)d3 3o A 2Fgu)E(1005)
o id7Ie TR BE W Qe AAEEad KA
- 2000, 9. 22. Foir|dE o =23 AJd3] A4

o,

S
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A 12 & 958 AXYE RSS qst 4s5x38dY
Al =TI N

A1d AR 55 W F94

A4S A% B 4 At 1FY 22 HE AES A0 2wIeY %lil_‘x’i%‘ﬂ
& Auste o gtk ol flstel i)71E AT

BAZHN REs % shazd WP QS FEsh, i) L F7)
AMAE, Wi % B2 B/ volol tigt chrt AEEA WrE WAl
glom, o=y

aAp gt 3 Ao 1T 1A Ao AA LAHZ

B dE 5 &8 AEoA o 239} AAY 2L Aty o [yt
EetaY Y87 e 3¢ (pouch)FEN S A7 2 FFHIL dch ol
BAREZL FEHEF 1A AEHH A YRE Aste] AA7F S ol o7t
WAEE ol2 st fepi L PRIl vl o] wWalsta w9
242 A5 Fust BRsHA "ok febd 239 AAE 543 5 uE 4€y
SR Fo] HolAAl EHol A FEol FEFHL, SR LU 3R =

T ZF 871 WA ol WE mEloR Qlste] FEAel Aty dlch
ol T AL FAIF A WAL= C0oll AT R el Frtel 71}
£ AeR A 2] FAASIECkE XL vEo R dste] }EHE Ak
wpetaA Hd TGS W ZYY Jidel oidt ddA 23t AA FoiEa dlch

2 dAelA ZltEle A3e A8 7 "Helx HIHd Aoz AlgEy 53,
ABE e AEREY AASESE, wEYEY ZAIFE, ALY /823
7Fe, 22 SRS o BFENE FEY 4 S JeE Audrh AH
o Zxlo] uigl YA PSR FIIAEFY st AA Y +&FUE
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Aol skl opyel AAAEL FIUOEN AN thFRE P 4¥7 sHsshy
AXTE DAL WA YHE BE 2

steql W el ardael S8Wel olo], Ao Ane] A%

ol A oY 4 glem, o Uolrl WE WE ABA UNE
WAND % e A " Reg svjHch

A 2Ad A58 Ug 2 He

flolAd AA"A AF-EHE Ls7] #ste] & dFE oS3 22 g3 Hel
2A d7+E MYtk

1. ARaA 2o 54 0 9% 24

AL Qle A AEY ERERS 2RI 2 F 2REUIE AEH A
¥ RS Z4Y @ uidzdg MR nylon/PE(60mTH]) X AL WA
H& ARSIk XX o]F ot HEYE AT 3 AYF A= W 5
5] L3t, agle] HIE Jstgdor 3t 2] H(appearance), Xvf(acidic flavor), %l
Bt(acidic taste), THW(moldy) T3t HutFl 3, Ful, Z= ol gt FsA Al

£ AA3dT.
2. X2 MASA W 0, BPEAY 713

X, AT, RAA, WA, PAAAFL] 55 LR sl 4T
o} 15C ZALE o] WAF p W, ) Wjet W Co, WAFAS AW R
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3. A =] ok Wl Ryl ulx = H4 43

Ax 8] Zggr gz fAXol tisliAl o, YA} Fid HEE FY 0,
Oz, Np®] FHE T S+ 2ulg Hsia oz 2o whE oy B F]9
W3HE o Ssiolrt. 95 3w AE 15CoA A ZAl] o W7t 28 4ol
U Fujof mjxl= JEE AwE ok, 227 A% 9 asdeld A 2R

At Fylof] n

E

B oAREs FAEE 2t TP UUE H3UEY PTLITO] AH Y
Aol ZAUEA AHE 000 EHHA WA N D G o FoR ¥ S
o e HARYORA PP WA TAE AT 4 9dolA ol A=
ol el 4875 NP o2 Hrsct

6. AAXE EolF oladdttL F gL

Ageto|Eet W L BelHl oA FAAF AAZHNA o] 45
B WO R AR IS IS WYL FReRA A7

7. Ugtzd A A2 Jid

AXZA o] AFEE o]atzler A
ol 7kA] 3gEe olatsttl AAFE I
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spetd: FLARA HBUEE (Naflly)E w29t ole] ZAZFoe] #Hguyg

8. B7124 AANEH A&7 A

FAzdel $U0BN VS o1§Y TRUAY AFAYE FAsidrt. 9500l
o fedol MAI g ThEA T UG FHAINT 60058 AAE AL 1
SCol 4 AFshaA TN ANz M3}, B4 W pHE 2T E oY A
UEE olgsto] W& B3E FAAALA ST UA FZGol $HAY 4+ ol

HPoxd BYPE vhao] AP HE&S AlA oSty A, el nAdE MY
& Astalrh

A 3E AF/EA} @ ol Ut A9

1. AR 232 544 9 8% 49 EoklMs A A= s A 4F
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BARA FEE2 w2, PETPo] FE o] Fi FUE F2 PEMYo] o] &F 9]
ol webd IR E Tt A% RSyt mde] EAFe] glen AR g
Aol Me AFEHI FtAFFAE ARSI glou APEE 7ha Ao AL g

& o olrh. IEA AASEY #5E& HdiMe UEAHSY AANEZZIY] B
Tt A og AL Holol & Zog YT

—_—
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A, B, WA 5 5FE thFeR 4T 15TRACE dlo] WA F pH W3,
A= wishel A Co, WABAYE AuE kel WaEUYel ule} o2 wiE &=
o] 1At =& ee] ovkA] E F¥(RAA, 2F7)) 3 d¥G=e] WAAE (%
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i) Ze] b AEFR A AelE EH3 ASH oA Te Bl 7%
717} 7V8 WA FAY p ASHE Ro{FI pH 3,582 A2l By 708 &
A8HISL BIZIANE pH 3.8~4. 07k FAT AsdA4S Holtirt of 5 o]Fof o
3.7 ~4.08] WE vehia glolM wWaANE N e} ZAF]2] pH Wz abo]s)
At ARE Ao B HE sURA AT 718 Rk ZAAE pH

of Fate] Mzt Fp =3 UEY AL R W7, upppixel ge

£
B2} B8 Ak 1AL B At PESL ALH ULE B B ohe

oY o) Holo] AT AN O HolF ol TS = Ao 3
e
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3. A =AY ofeuky W Ruvie] nalE W4 G BooAds x| 7
82T AR A gE W Fue) WS 5T 4 At S 2y
&S Hysla ofe] 279 & MY A3 400 g 919 BAF-8o)o oisiA co,
FHEIL =& AE 7] NFEYY Lo ozl ¢zl EAL A& 4 9
om, FrHoR FALE A st d¥UdS 29U 4 ddrh 3 kg w9 4
7ol izl LDPE W PP} 22 JIAFIgo] & ZefAE gl oste] ¥y wii
& &4+ 9lon, 53] N} o uls) C0:0 B3yt "ol ol EF oAt
NAFHETL & FARYE] EWAL FUAIZol YA RIS Fol: A=
AL ek vFIE ZAEE7 W FAXZoAN SOl (4 1.0%) Bojx]=
43t Fule ALA5E FUlstd o, ALeidAe (F4b 0.6%) 229 3
ol Zulslglct. LDPEL] Fabd 748710l RE £HdthAofA] dojxl: gbd

< SR whet ozt Fristelem, fAdgAloME 2x9 o] ninlsiyct,

4. TARz0] ubE AX Y YRBELS H 62y Az}, By 950 nle] ol 23
ZE A oA Fab 0.4% o]Fte] WH I FAHYo] FSHE pHyl W Fato]
FolA ZANUILIL ofzt giont, I o] Folli= pH, FAF BEOA vt 2
ich AAZFE L] ©IFYIE 0 A FHF 3008 T FostA wgton),
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= < B3t 2E 276N ZEe
2 HE 2700 FAY BHE Hol, 1 o]Fo] AnAAY A= Ay
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A|ESL5L, 50083} 80g2] EAoME A7 zto] Lo A3t ulel 0o, BRI} A
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a4 lglch

__4

F

Lo
i ol
=
=2
o]
=
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L& BT A UdE AT GEBA AT Aoz Uit o]
F AE FUSNA compactFt P L] BY L AFfste] MAl AT st
237t e AoE UEtklt]

AEHoT B gFoa= vy waEzdolA Zxe EAE fdFHor BE
SPEA Qs 3ol gl AAEZAL AL Azl tfstel Wk Wek(<l
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A 43 F2 743 2 43

1. 53&4d : 34

-y W RS ATl AR TR/, 5E& A10-1999- 15324F
(1999, 4. 29)

- oaElEl: F4EEE AoY 4 A HUERS REAELR 3t o]aldtis
. ES&Y A 10-2000-0052332F (2000. 9

- WAAMFOA ThAgol 23t S| Zto] AlAR] AEAIGEH FHF

2. =EAA ;6 (Sl 34, 39 37)

- AL oY W Pl Yug nAL Axe] B4. IEYPAA.
28 23, 429-437 (1999)

- AFFY 00 WA B, BINERVIAHA. ()

- 8718 HAARFo] AAFHe nA = I, TIFAFI T AL (243F)

- Effect of Packaging Unit and Temperature on the Flexible Permeable Packaging
of Kimchi during Fermentation. Package Technology and Science(33%, 2000)

- The Use of Physical Carbon Dioxide Absorbents to Control Pressure Buildup and
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Volume Expansion of Kimchi Packages. Journal of Food Engineering, (Q12%)
(2000)

The Use of Sodiuml Carbonate as a Carbon Dioxide Absérbent to Control Pressure
Buildup and Volume Expansion of Kimchi Packages. Journal of Food Science, { Z}4]

%) (2000)

e, fAY, HFA, ol AT W ARLES T §9 AXEFL
Yol mAE ¥, 99 EA AFUAYY APy, o (

5. WX)

olFAl, AT¥, AAEl, HIH : B Co FHAll o AXTYINY ¢
W Ryspge] $3) ‘99 EA AEUANY dAgetaoly, navista (1999, 6. 5.
W)

Dong Sun lLee, Dong Hyuk Shin and Hong Sik Cheigh : Characterizing C0;
production from kimchi, a Korean fermented vegetable for designing its
package without volume expansion and pressure build-up. IFT Annual Meeting.
U.S.A. Dallas, Dallas Convention Center (2000. 6. 10. ~ 6. 14.)

EA, WA, oleAl @ FARYAA L LI Hpo] WE FuHEs o, WS
8. A233] PP Gty Ui (1999, 3. 29, UE)

QA HFN, olFA: Pinholed AHEE AAMER oo, Bokzd @ HHYY,
A F G AN A7} et wE]. Feida (2000, 6. 3. UE)

. ¥R 24

C A AEAIPY - AR (1999, 5. 15)
C PR, A AAZZAY AT - HEZREALE (1999, 5.17)
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