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SUMMARY
(F+ 8 2kHE)

. High Pressure Processing (HPP)

The High Pressure Processing (HPP) by Avure (QFP215L-600AT/U.S.A), which was
installed by HAEJIN CO., LTD., was used, and its composition is as follows.

HPP is composed of Main Pressure Device, Pressure Intensive Device, Water Supply
Price and Air Supply Device, and High Pressure Part inside Main Pressure Device
forms high pressure.

High Pressure Water is supplied to Main Pressure Device through the water supply line.

Air created at Air Supply Device is supplied to Main Pressure Device through the air
supply line.

Pressure Intensive Device supplies oil which makes Main Pressure Device to operate

through an oil-supplying line.

Main Pressure Device keeps airtight and resists to high pressure, and materials or
processed products which need to be sterilized can be easily inserted into it and taken
out of it.

All operation processes are programmed through computers, and it can be automatically

operated through a screen according to data put in advance.

. Development of Detection Method for Harmful Bacteria

To review sterilization conditions of harmful bacteria in fresh oyster through HPP,
changes in numbers of bacteria according to different HPP holding time, pressure and
water temperature were observed and compared, and storage period and viral organisms

were checked.

First of all, numbers of bacteria showed almost no change when HPP holding times was

varied among 60, 180 and 360sec under the same pressure. =~ When the temperature of

_16_



processing water was made to be 5, 15 and 30C, numbers of bacteria got decreased as

temperate went up, though the change was not significant.

And, sterilization performance of HPP according to different pressures such as HPP
pressure 1000, 2000, 3000, 4000, 5000 and 6000bar was checked at the holding time of
9sec and at the temperature of 15C.  As a result of checking of number of bacteria
at each pressure, number of bacteria was 39000 cfu/g in control group, 32000 cfu/g at
1000bar, 9600 cfu/g at 2000bar, 900 cfu/g at 3000bar and <100 cfu/g at 4000bar or
higher.

With this result, it was confirmed that sterilization performance was affected and increased more
by changes in pressure than holding time or temperature of water. Especially, at the pressure of
4000bar or higher, sterilization rate was 99.7% or higher, and this is an outstanding

performance.

In comparison of storage time of HPP according to different pressures, pressure of 1000, 2000,
3000, 4000, 5000 and 6000bar, were given under the same HPP condition of holding time
Ysec and temperature 15T, number of bacteria was checked once in two days over total ten
days. ~ When compared to the counter group, it didn't show any significant change at 1000bar.
However, it showed a decrease in number of bacteria and restrain in re-proliferation of

injured cell after HPP at 2000bar or higher.

. Development of Detection Method of Alternative Virus of Norovirus

Norovirus is a kind of virus, which makes the intestines of human body as its host,
and it can't be cultivated under the usual cultivation method of other virus. For this

reason, there are many difficulties in detecting and cultivating Norovirus.

Thus, this research was carried out by using Feline calicivirus (FCV) and Murine
norovirus (MNV) since they belong to the family of Norovirus and Calicivirus and they
has one strand of RNA and similar hereditary, biochemical, physical and chemical

characteristics to Norovirus.
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As a result of research into cultivation conditions of virus, one can know that feline
calicivirus provokes infection on CrFK and murine norovirus on Raw 264.7 murine
macrophage, and, by giving cytopathic effect to each host cell, one can get them to be

separated from their host cell.

To perform a quantitative analysis on virus, the plaque assay was used, in which virus
was infected into cell monolayer, and virus was quantitatively detected according to
number of plaques created. Also, another detection method of virus, TCIDs), was
reviewed, in which a statistical evaluation method on the infectivities is used to decide

whether or not being infected.

Analysis on Changes in Sensory Characteristics after HPP

As a result of checking of appearance (color), scent, flavor, texture and taste of fresh oyster with
its shell after HPP, we found that there were some changes according to different pressure and
temperature. As pressure and temperature got down, sensory changes were small, and,
especially, when temperature was high, sensory change (especially, its appearance) got

deteriorated significantly compared to the counter group that didn’t undergo processing.

In evaluation on appearance with the evaluation scale of which highest point is 5, the scale
was 3.6 when the temperature was 15C and 1.4 when the temperature was 30C at the same
pressure of 3000bar, and it was a significant difference.  Also, according to different
pressures, with the standard water temperature of 15C, the scale was 4.4 at 2000bar, 4.1
at 3000bar and 3.5 at 4000bar, and, that is, as pressure got higher, it was found that

sensory change was more significant.

The evaluation scale regarding comprehensive appearance and sensory deterioration of
oyster without its shell and oyster with its shell was 44 and 4.3 under 2000bar, 4.1 :
3.8 under 3000bar, 3.5 : 3.3 under 4000bar, and, that is, oyster without its shell showed

larger sensory change and deterioration.

In relation to color deterioration, in comparison between the unprocessed counter group

and the processed group with HPP, Lightness of the unprocessed group was 51.07+0.53,
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and is was increased to be 54.24+0.74 at 2000bar and 59.88+0.66 at 4000 bar, and, that
is, it increased as pressure got higher. =~ While the redness was -1.38+0.05 in the counter
group and -1.17+0.031 at 4000bar, and it didn’t show significant difference, but a little

decrease.

In relation to physical characteristics, even after oyster underwent HPP, its fracturability,
adhesiveness, springiness and cohesiveness showed little change, while its resilience
increased according to an increase in pressure. Especially, hardness, gumminess,
chewiness and share force was decreased at 2000 bar compared to the counter group,
and, though, they were increased at higher pressure like 3000 bar or 4000 bar. That is,

there was an overall tendency of hardening.

. Conditions for Extinction of Harmful Bacteria

As a result of observing changes in numbers of harmful bacteria according to different
pressure conditions of HPP, it was confirmed one more time that, as pressure went up,
and holing time was increased, the sterilization performance got stronger, and you can

see this result by checking the result of a former experiment and table as follows.

Especially, even if HPP pressure condition was the same, rate of decrease in number of harmful
bacteria showed difference among five different bacteria, say, Escherichia coli, Staphylococcus
aureus, Listeria monocytogenes, Salmonella typhimurium and Vibrio parahaemolyticus.  Under
a low pressure condition, the decrease rate of Staphylococcus aureus and Salmonella
typhimurium was the smallest. ~ And, when processing was done at 3000bar for 120sec

or longer, the decrease rate of bacteria in every experiment object was 95% or larger.

With this experiment result, it is concluded that the minimum HPP processing time for

above five harmful bacteria is 120sec under 3000bar.
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Counter 2,500bar 3,000bar 3,500bar 4,000bar
Group
Bacteria Number of
Bacteria at the | 120s | 180s 60s 120s | 180s 60s 120s | 180s 60s
beggining
Escherichia coli 2.6x10° 62x10* | 1.0x10* | 7.8x10° | 3.8x10° | 2.4x10° | 4.2x10° | 2.8x10° | 1.1x10° | 8.0x10°
Decrease Rate (%) 76.15% | 96.15% | 97.00% | 9854% | 99.08% | 98.38% | 98.92% | 9958% | 99.69%
St“’”"l’uyg‘;“"s 24x10° | 11x10° | 64x10° | 2.4x10° | 4.2x10° | 2.2x10° | 3.8x10° | 2.3x10° | 1.2x10° | 4.0x10>
Decrease Rate(%) 5217% | 7333% | 90.00% | 98.25% | 99.08% | 9842% | 99.04% | 99.50% | 99.83%
Listeria 16x10° | 1.2x10* | 1.0x10* | 8.6x10° | 5.4x10° | 3.8x10° | 2.8x10° | 2.2x10° | 1.6x10° | 1.4x10°
monocytogenes
Decrease Rate(%) N50% | B73% | %63% | 96.63% | 97.63% | 98.25% | 98.63% | 99.00% | 99.13%
Salmonell 4.8x10° 14x10° | 51x10* | 1.8x10* | 1.2x10* | 7.0x10° | 5.7x10° | 2.0x10° | 1.4x10° | 1.0x10°
typhinurium
Decrease Rate(%) 70.83% | 89.38% | 96.25% | 97.50% | 98.54% | 98.81% | 99.58% | 99.70% | 99.79%
Vibrio 5 4 4 3 3 3 3 3 2 2
parahaemolyticus 1.9x10 2.7x10* | 15x10* | 7.5x10° | 4.6x10° | 3.4x10° | 2.2x10° | 1.2x10° | 9.0x10° | 6.0x10
Decrease Rate(%) 85.79% | 9211% | 96.05% | 9758% | 98.21% | 98.84% | 9937% | 9953% | 99.68%

6. Conditions for Extinction of Alternative Virus

To take measurement on FCV extinction rate according to different pressure condition
and holding time, a pretest was carried out, in which FCV sample in a concentration
rate of 4.8 log TCIDs)/ml was checked under 6 different pressure conditions like 1000,
2000, 3000, 4000, 5000 and 6000 bar. As a result, any significant difference or change
was not seen at 1000 bar, but, number of virus decreased significantly by 50.79% at 2000
bar, and it become extinct by 100% at 4000 bar.

Based on the pretest result, pressure and holding time was segmented between the
pressure of 2000 bar at which FCV started to decrease and the pressure of 4000 bar at
which it became totally extinct, and changes were observed through plaque assay and
TCIDs, The result was the same with that of the pretest, and one could see that, as
processing pressure of HPP was increased, the decrease rate of FCV got larger.  The
decrease rate was 99% or larger at 3500bar, and it was 100% at 4000 bar or higher.
Then, changes in the decrease rate according to different HPP holding times were
observed, and it was found that, even though holding time was extended by 60 seconds

under the same pressure, the decrease rate of FCV wasn’t got larger significantly.

_20_



Thus, as a comprehensive conclusion, it can be said that number of FCV is more
affected by increase of pressure than an extension of holding time, and that Norovirus
is decreased by a larger rate when giving high pressure for a short period of holding

time than giving low pressure for a long period of holding time.

. Conditions for Optimal Processing & Shelling Method which Minimizes

Sensory Deterioration & Research on Extension of Storage

As a result of checking the shelling rate of oyster after High Pressure Processing, when
50 pieces of oyster was processed for 2 minutes under 2500bar, 46 pieces (92%) were
shelled. = When the same are processed for 3 minutes, 48 pieces (96%) were shelled,

and, when processed under 3000 bar, all of them were easily shelled with the hand.

To evaluate storage rate of oyster that was processed with HPP, changes in number of
bacteria was checked once in two days for overall ten days. As a result, it was found
that, as pressure increased, proliferation of bacteria got restrained, and you can check
this result from following picture.  Especially, there was a significant difference at the
time of the 8th day between the one that was processed for 1 minute of time at 3000

bar and another that was processed for 2 minutes of time or longer.

6.0
540t
(@)
o
e 2.0
O'O 1 1 1 1 1
0 2y 42 62 8 102
—0—25000/60s  —0—30000/60s  —C—3000b/120s

—0—3500b/60s  —0—3500b/120s  ——4000b/60s

From this result, we can see that, if processing is done for 2 minutes of time at 3000

bar, storage time can be extended for two days when compared to the counter group.
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8. Development of Packaging Design of Fresh Oyster & Research on
Its Marketability

1) Development of Packaging Design

In order to market oyster as it is after HPP processing, a new packaging method was
needed, which could solve the problem of frequent shelling of oyster after HPP.

Thus, a new packing method was developed, and, for this method, the contraction vinyl
is used. As you can see from the picture below, the contraction vinyl is wrapped over
oyster with its shell attached to be contracted, and then, the oyster is processed with
HPP processing. ~ With this method, when the contraction vinyl is taken off, flesh of
oyster is easily separated from its shell. = Though, if the vinyl isn’t taken off, the oyster

would maintain its form and appearance with its outer shell attached.

2) Set-up of HPP Conditions for Manufacturing of Prototype Products

Based on research results so far, HPP pressure conditions for manufacturing of
prototype products are reviewed. Such conditions should make possible to reduce
harmful bacteria and Norovirus, to shell oyster easily, to reduce sensory deterioration, to
extend storage period and to consume oyster in a safe way, and, by considering these

factors, the optimized HPP processing conditions are described in the following table.
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Pressure Condition Optimal P .
Category Standards (Water Temperature prma’ & rocessng
o Condition
15C)
Sensory Comprehensive Evaluation Scale 4.5 3,000bar
Characteristics or Higher below 2 minutes
. 4,000bar
Nutritions ) below 1 minute
. e o 3,000bar
Harmful bacteria Sterilization over 95% above 2 minutes Pressure: 3,000bar
Holding time: 2
FCV Decrease over 95% (TCIDso) b ?,O(ioba.r ‘ minutes
above L minute Water Temperature:
15T
. o . 3,000bar
Shelling 100% Shelling above 1 minute
Number of Bacteria at the 8th Day: 3,000bar
below 10¥10° above 1 minute
Storage
Sensory Status Scale at the 8th Day: 3,000bar
above 4.5 below 2 minutes

3) Analysis on Taste of End Consumers

Fresh oyster with its shell was processed with HPP at the optimal processing condition
(3,000bar, 2minutes, 15C) and then packed into each 500g package. Then, a research
was carried out to check evaluation by customers on its flavor, freshness, price and
whether or not they have intention to re-purchase it.  As a result, with the evaluation
scale of which highest point is 5, flavor and freshness received 4.3 and 4.5 point
respectively, relatively high points that represent high quality products. Though,
customers evaluated that the price suggested was relatively high and gave 3.0 point, an
average point, to evaluate it, and gave 3.4 point, a slightly high grade point, to evaluate

their intention to re-purchase.

A research was also performed for each age group, and, in case of the evaluation on
flavor, those in their 30s gave 4.1 point and those in their 40s and 50s gave 4.4 and 4.5
respectively, relatively higher points. In evaluation on the suggested retail price, those
in their 30s gave 3.3 point and those in their 40s and 50s gave 3.1 and 2.6 respectively,
and this shows that, as customers became older, their evaluation point on the price got
lower. In evaluation on their intention to re-purchase, the most important matter to
be evaluated, those in their 30s, 40s and 50s gave 3.4, 3.5 and 3.3 point respectively,

and all of them gave similar point and showed relatively low intention.  This tells us
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that customers were attracted to the flavor and the degree of freshness, but, they were
not willing to re-purchase due to the high price.  Thus, it is understood that ways to
cut down cost of production, and thus, to decrease the retail price have to be

suggested.

9. Conditions of Optimal Processing Method according to Characteristics of
Packaging/Processing of Fresh Oyster & Development of Manufacturing
System to Kill Harmful Bacteria & Virus

Oyster is vulnerable to marine pollution and deteriorates easily. It has the shortcoming
of easy deterioration of quality in the process of farming, processing and circulation due

to inappropriate handling, and it is very hard to market and circulate fresh oyster.

Through this research, the optimal processing conditions were established, by which it is
possible to sterilize bacteria or virus of oyster effectively and to control its quality from
its farming stage through its consumption stage by end consumers while maintaining its
quality. Also, so far, there have been no other solution in case of that oyster is
contracted with salmonella or Norovirus in the process of farming due to marine
pollution than to heat the contracted oyster to kill such virus. = Though, when HPP

technology is used, such problem can be solved effectively.

Principal Standards for Management were established, including management on farming
ground, HPP processing conditions, hygiene of workers and work tools, foreign
substance and temperature of work places and storage facilities. Also, separate
management standards were established according to different processing methods of

oyster such as shelled oyster or whole-shell.
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Processing Management Standards Method Cycle Management of
Category Record
- . . Lo
’P E&"Cct)ii?t &fr\i)lrﬁls Warehousing of only such at ever Des(ijerigftle?tsv;){ers
Arrival of Marine Or}igam'sms shell that was caught in |Check of Certificate warehousi};l . iecor d on g
Oyster % Chemical Toxic waters designated by FDA | on Catch of Shell time Acceptance of
Substances Oyster Material
* Number of Bacteria:
<50/100ml
* Number of Colon Check-up on once a Examination Result
Bacillus: Negative microorganism month on Microorganism
* Number of Virus:
Supply of .
Water Processing Water Negative
Meet the standards of Test request to
drinking water (But, in Nationally once a vear Examination Result
case of sea water, content | Acknowledged Test ¥ on Drinking Water
of salt is excluded.) Facility
Pressure 3000BAR Check of HPP
Pressure
at each
Check of HPP
HPP Holding Time 120SEC T e e operation | HPP Work Record
olng time
Check of HPP
Pressure Water 15+1°C Pressure Water
Temperature
Temperature

Above table is to explain the management standards for raw materials and processing
water and the standards for HPP processing, and those standards are established in the

same way for all the processing stages.

10. Quality Control on HPP Prototype Product

To review safety of prototype products produced by the optimal HPP process system, a
periodic sanitary examination was carried on prototype products to check five harmful
bacteria including Escherichia coli, Listeria monocytogenes, Salmonella  typhimurium,
Staphylococcus aureus and Vibrio parahaemolyticus.

Samples of shelled oyster was processed with the optimal HPP process condition
(3,000bar/2min), and then, number of germs and harmful bacteria in fresh oyster was
examined and analyzed. The sample of all the counter groups weren’t processed with
HPP, and 8 times of experiments were carried out to compare result of each
experiment.

First of all, as a result of checking of usual germs in oyster in case of undergoing HPP
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processing and in case of not undergoing it, the number of normal germs  after
Pressure Processing was smaller by approximately 1log than the number before Pressure
Processing, and this shows that the number of germs can be decreased by 88.15% at an

average with the help of HPP processing.

In relation to changes in number of Escherichia coli, samples that were processed with
the same pressure condition were tested 8 times. Among samples that weren’t
pressure-processed, Escherichia coli was detected three times, but, among those which
were pressure-processed, Escherichia coli was detected from none of them, and this
proves that Pressure Processing helps to kill Escherichia coli and harmful bacteria.

Other harmful bacteria such as Listeria monocytogenes, Salmonella  typhimurium,
Staphylococcus aureus, Vibrio parahaemolyticus weren’t detected from samples before and
after Pressure Processing, and it is confirmed that such bacteria don’t live on oyster

regardless of undergoing Pressure Processing.

11. Manufacturing of Fresh Oyster Products & Commercialization

Oyster is vulnerable to marine pollution and deteriorates easily. It has the shortcoming
of easy deterioration of quality in the process of farming, processing and circulation due
to inappropriate handling, and it is very hard to market and circulate fresh oyster.
When oyster is heated and sterilized, its storage time can be extended, but, the unique
scent and taste of fresh oyster is ruined, and its texture is also changed, and thus, it
can’t be considered as a good way of processing.

As you can see from the above Clause 9. Conditions of Optimal Processing Method
according to Characteristics of Packaging/Processing of Fresh Oyster & Development of
Manufacturing System to Kill Harmful Bacteria & Virus, through this research, an
optimal processing conditions were established, by which it is possible to sterilize
bacteria or virus of oyster effectively and to control its quality from its farming stage
through its consumption stage by end consumers while maintaining its unique quality.
Based on these research results, it was possible to create a safe manufacturing system
for oyster products, and then, we took the first order for oyster products in the
quantity of one 40ft container from one of our Japanese customers through overseas
marketing activity and commenced to manufacture products to be sold to the overseas

market.
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We exported refrigerated 1.Q.F Oyster that was sterilized with HPP to TW TRADING
CO., LTD., a Japanese company, for the first time in 2011 May. The export quantity
was 19tons, and the export amount was USD120,600.

Each year in Japan, there are frequent outbreaks of food poisoning accidents from
Norovirus or other harmful bacteria that might exist in intestines of oyster, since
Japanese people like eating oyster by heating its surface only when making Shabu-shabu
dishes or fries with refrigerated oyster to avoid deterioration in taste or burning on
bread crumb, and there were several cases in which those contracted with food
poisoning from oyster died.

Then, we suggested LQ.F Oyster with HPP sterilization processing to the local buyer in
Japan, and the buyer accepted our suggestion, and then, we could export our products

to that buyer.

In the future to come, we plan to sell oyster products including L.Q.F Refrigerated
Oyster, Whole-shell and Shelled Oyster to domestic CVS stores, medium and small-scale
markets, Japanese Restaurants and Specialized Food Companies and various Specialized
Companies of Refrigerated & Half-shell in Japan and Hong Kong by doing active
promotion activities.  And, our first sales goal is 450 million won starting from 2011
winter to 2012 spring, and we will keep doing our active marketing activities with the

sales goal of 1.6 billion won per year starting from 2013 winter.
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© =Z2ufo]g ot ofrERulolg 28] Fg, T ELISAYo] 7EEovt HE 73 =
FEufolgl 2 WHo|F7L Y HETAZE Yol vl HE] AMEET] olH &

® JAFA F& ol&F RIA, EIA T HHTH WUy Fec UHAE7F DofHA
RT.PCR 5& o 43 2x483Ha wio] 714 £ ALS5ET Y1 9o} PCR #%

o= MalAL AND ST AAN DAL SR, izl FEY F 7 E 43

RS
P
fr

g = §lS. (20~100 molecules/reaction)

¢ RT-PCRE o] &3t AF ¢ =2ulolgx HES &3

@ HF Follc 299 ulolg 29| ¢fo] SH|Fo|BR B o] HFES AMESA BEAY +
UE AF FEEY FF7]E] ST (FAE o83 immunomagnetic separation (IMS)
B 5)

AEF Tl udd E2o] EAstaL olg F dF= RT-PCRE A3 SFELS W&
22 ZESERE RT-PCRE 8H7] Aol AF Fo WaEdS AAs ok spAwt o594 A
A7F &olakA &FE.

©® =2ulelgixe] B, @7IAde] Ho7l et EE k2ulolelad FEE F Ue ¢
HHA Q1 primer7t 7HEE o] QIR S

e AARA AW mzufolez AAEOR B AFS50 A8 (HFAGEXUY 1A A
2007-10%, 4% 5 712 2 7dol 4FHA b BA APEL AF 1A, B F =

Zufo] 3 &)
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EF AFAEAGAGAE A pilot TR FH2AM wFo] Avarerld] 35 LF FH|I7F =
o] BEF A7k AlFol FEHUF R FAE 2008 1EREH SHAEAHF)
ol A

]
A EH TG 5 5 AR
2 3 As AZ
ATt 80~90% oo R Eu AHAAL AFE 208 oo AL 5 o] AFE Fgoh}
B SoA gA &8 7Hs
Aol QAtold2E AAZE FAGE ml= 3]AL Kim Laboratories7t =2 ulol] 2 AH &
N

]
EA7|HE @xsty dy=Az, =243 dEAl JIE, =242 IMS J1E & AlAF

.39l Tl As)

IS ol &3 Jl=
ggol WY wal olAA(~10 MPa), A (10~40 MPa), 11¢H40~100 MPa), High

Pressure Homogenization(150 ~250 MPa) 2 Z319(100~900 MPa)S. 2 150 -§-8-7]
Eol /iEEH o ofdAE FE EAA AAY Je2 &E&H et A
EZHEH dd Moy & FE5e AU 3L AEHL U4 FEF B

ol Ae3l7} o]Fo] FHow, o]F o]&3 nanoPA AF ZL NDS(nutrient delivery

g
o

rr
ra
ML 2 oy

pressure homogenization 7|&o] A83 YL 1% 7]

o, BE 9 Ags 7hgrlez €85 e
Hd 71 7]eS o] &3 shelflife 9% 2 &8 A (Pulsed electric field(PEF) as a

pasteurization technology, High hydrostatic pressure(HPP) for pasteurization and
sterilization of food, and extraction, Pulsed light as a surface-disinfecting method -5)
=] &Aool TFAET JF{AHA JlAthA 71&e] 7fE(Ohmic heating, Microwave,

Radio-frequency, Induction heating, Infrared techniques <)
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- AAHSRZ 567 (R 370) 71l A A TR AAE ZFIL o,
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$HE 2ug A2Y B A AL Bof

FE S AFS AEetr] A3 A5 AR HEEH UL
T35t o™ Avure(w]=), Elmhurst Systems(®]=), Engineered

Pressure systems, Inc.(7]=}), Stansted Fluid Power(% =), NC Hyperbaric(Z=# 1), L] A

(), B2 (LR) SdA 39E TR FAE A .

(3

3ol g zugA g sHEEof
Q¢ sl AESH /A WS ArEm, 100 MPa - @ s2], Alx=te] ut
7, §Au9ETol B3}l 200 MPa - 549 7197 2843 . 300 MPa - a|A & A}g,
Hpol&] 2 AbE : 400 MPa - A5 33}, ohuld WA 2 A . 500 MPa - 549 v|7}4
A EB&8 A3} . 600 MPa - JEA TR AME

ofN

Q9 509 o5

o] 7l HIFE Ta7Idel 37%E AAF.

B 56 different HPP users companies known all over the world B Number of companies per country

Mexico
3

Portugal
1

Germany
1

Canada
[

France

Number of companies

4
USA
2 19

T T T T T T
Verysmall <10 1D<3mall<50 50<Mecium <250 250= Large<1250 1250+ Very Group > 5000
Large<5000

Companies size (number of employees)

Lebanon
q 3

_42_



Vs

o g3 A7

e 1990dt] LEA EE7] A2 H o]F, H|,

=
=

[1 HPP

oAz F7hellA Al

>
ek 100,000 £ 4Fo] HPP 7|2 7l A <.

i

[e]
T

T
T

o]-8-% o] 200439

e 100MPa ©|

Mo

e 300~700 MPa2] t& W 9]o]A

lo
=

o

L= il

/1\_]__

o] 4

=
=

15 SollA ZdHez &85 A

=]

)

o, HF7(2, F2EL AW ) 22l

)
™
™
_._._o
.
N
—_
~
~ .
D
= o
= ™
o W
=~ M
ofr ol
o+
5o
3 al)
@ ®
wy X
) Bl
= o
Lo
K °
el
P
© ~
B o
oo
N _Z.._
g 2
W W
o Mo
R ~
e oHe
T oop =T

_43_



<& % 7he>

* Destruction of pathogens : Listeria, Sanmoneffa, coliforms...
* Shelf life increase

« Stabilisation of preservative-free or low salt content products

Country | Year |Products

Spain 1998 |Sliced cooked ham and “tapas”

USA 2001 | Sliced cooked products and proscuitto ham
USA 2001 | Poultry products

USA 2002 | Pre-cooked chicken and beef strips

Spain 2002 |Sliced cooked chicken, ham and turkey products,
Serrano cured ham

Italy 2003 | Pros cuitto ham, salami & pancetta
Germany |2004 | Cured and smoked sliced and diced ham
Japan 2004 | Nitrites-free bacon, sausages and sliced meat
USA 2005 | Ready-to-eat meat based produdts
Spain 2005 | Cured meat products & Serrano ham
Canada  [2006 | Cured meat products
USA 2006 | Whole roasted chicken
USA 2006 | Sliced cooked turkey and chicken
<79

Shelf life increase

Opening seafood shell

Easy shellfish meat extraction

Sanitization (inactivation of Vibrio)

Country Year | Products
USsA 1999 | Oysters
usA 2001 |Oyslers
UsA 2001 |Qysters
UsA 2001 |Oysters
Canada 2004 | Seafood

Canada 2004 |Lobsters
N. Zealand |2004 | Mussels shucking for meds

Italy 2004 |Desalted cod

Sain 2004 |Ready-to-eat salmon, hake & tuna
UsA 2005 |Lobsters

Korea 2006 | Shellfish

Canada 2006 | Seafood

B Dairy preducts

v Destruction of pathogens : Listeria, Samonellia, coliforms...
¥ Shelf life increase
¥ No modification of emulsion properties

E Rodilla

v Wave 6000/120
To process cheese spreads with ingredients

O w=2uolel 2 AAPYY B 7%
o« RO EU AANA 5
1ot BRI 0%l E HAA £

ALF B>

+ Sanitisation and shelf life increase.
+ Preservation of colour, flavour and vitamins.
+ Reduction of the starch retrogradation of the rice.
+ Reduction of PPO activity in avocado.

Country |Year |Products

Japan 1990 | Fruit jamsand fruit and vegetable sauces
Japan 1994 | Pre-cooked & hyy ‘genic rice

USA 1997 | Avocado produds : guacamole, sauces
Italy 2001 |Fruit jams

USA 2002 | Avocado produds

Mexico  [2003 | Avocado produds

Mexico |2003 | Avocado produds

Mexico  |2003 | Avocado produds

USA 2003 | Sliced orions

Canada |2003 |Apple produds : jam and sauce

USA 2004 | Tofu

Spain 2005 |RTE vegetable meals
UsA 2006 | Tomato sauces

+ Sanitisation and shelf life increase
« Destruction of pathogens microorganisms
< Preservation of colour, flavour & vitamins

of freshly squeezed fruits

Courtry Year  |Product

Japan 1991 | Grapefuit juice

Japan 1992 | Mandarin juice

France 1994 | Citrus jui

Mexco 2000 | Citrusjuices and smoothies

Lebanon 2001 | Fruit juices

Uss 2001 | Apple juice

Portugal 2001 | Apple & citrus blended apple juice

Italy 2001 | Fruit and vegetable juices

Usk 2002 | Orange juice, lemonade and snoothies
Czech Republic 2004 | Broccoli & apple, beetroot, camot juices
Northem Ireland [2006 | Snoothies

<FAF 7he-2>

B HPP products under development

{l Fonterra

¥ Retaining bioactivity of functional components :
* Functional foods with thermosensitive components like
immunoglobulins, growth factors, lactoferin...
* Drinkable colostrum

Colostrum beverage

60 1 essi,

Residual IgG (%)

j—|
Unprocessed Heat HPP

N 2TE A 5 dE BoBAY ABIES B
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A2A. o] - 9 7]EAE Ao A 2 A Sk A
1 9|29 EFE BA
[0 HPP =3 ¢tA 2 #A7E

o 700 MPa7}#] ¢4E& 718 4 glom, d& 2 AdH
oftel ol &&ste Vie® thdstA NEEo &3t =

o oy ZTtoA AA AFE AP o]&Fo] 2004 E ¢F 100,000 E] 24]Fo] HPP 7|&=2
7+&4.

e "= FDACA HPP 7}g7]leg HE7H87le2 dAEHA Jdom, 53] s EHF)dA
B35kl ' AvureAte] HPP 71719 A AE &<l

¢« UZ, §Y = JAE HPPE &4 AT=Z 199937

5 B 2AA 4gairt Agsel @
A B, A =, aAE, T ARE, d2E, 323 59 92 5 gl 2

TERY <A =Yt ?ﬂxﬂ 7]§7H‘:‘£

[ =2utol g & HA =

\
F[F

AHYH ARINEES

rﬂ
olr
ki

Holu} 5¢ ﬂ*]—oﬂjﬂ FAZ ATRE FAE 9 mj 5}

o) AE T} 60%NE v XA 2T

e feline calicivirus®= .J_iﬂ]-o] 2o w9 fALSE mlolE 22 7} WAE ] feline kidney A
FoA A&EHA F vjgE o] mZutolei 2 A RAZ o] &

o EFjontg]oj2 FEj7l m2utold 28k fAfetaL H=E Z27]¢F T2 RNAE FHA=
st Fefo] FujokEel o8 wjeko] 7bestal RT-PCRYHS W=7 g WY ERET
H5s7] & EYentgos & REE o]f

¥ e

o

P
puA =
F2 AL e AEEH UA Fon, FEATE ATl 48
L & OL &

1tll, 150L-% 1ti, 30L & 1t} 2 500mL = 1L ols} Agd &2 231



327} o dsgs=ol e
300-600 MPae] 98 WA el As A@ncts A4z 2402 BgHol Ay 2

o

SARAEAHF)S A9 600 MPa o] 47b4] ¢8-S 28 % UE theFQoeE) 4 Fy
st 74g71ed He 58 7] gu
AAIsHE Wl tiek A7t AP T glon

A7} 80~90% o]do 2 =31 HAF AT 208 ofjo A
B oA A &8 7t

Aduto] @ Atol A A= AALZE FEX}SE vla 3|AF Kim Laboratories”} = 2ulolei 2~ A4
BA7HS wxsty ARz, =243 dgA} J|E, =242 IMS J|E 5 AA=E

y
kel

H= =

ZF 23 AL ZABFo] Q BE multiplex-RT PCRE o] &35te] ZFellA] 4 HAALASS fd
= WEAR 3F9 RNA spoj2{AQl ofxiEzubo] 2, ZEhupole]s, kzubo]

(genogroup 1, INE A& A HEs e B4E4d RNA A&, 2@ HEIIEE 7

HARAFHIAE mxutoleze] B8 4D 3F87] A% Zejold A, m2ulole
29 B8 Age] Soldoz EHSEE Zep AE, 7] Zzu AEst nYstE ¢
slolzzoldo] 2 47] Zeyu MEZ o§3ld wxuolese] EAE AESE WY

=
T
< i

FREAE A GULE M | @iz
59 AAY 7= 100 ol =
HPP(Z 39 7| & 40 =, fH 48
w2 ulolel & HAE 60 o=, dE
=9 5Bt V= 80 A&
FHvg g A5 AA 40 =, frH, 48
TANE 8 HASE 40 o=, f 4, dE
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1) HPP(23 ) A

HPP A& o]&3 A= fa nAE dd 215 HES7] Sk, HPP A2 A3t#

watal, 2o EEYG 9 H9A rdE HAE
P

@O HPP A A7t @2 M W}
1EE 28 HPP(EUG 7)ol Bol =2 15 T ¢33 2% o4 3000, 6000 bare]
°oF AZFER 0, 60, 180, 360sec B AT F 5

, 8ol wet mAE F29 W3E TEHAFSF SHHSE PARIA T 01 HHe 7
Aok FEFHMAE AEZ A

gRloll FaHez FHste FEIFEA F 15 mLE 55t ZAS wiAE & 42
WzhA1Z) & 35 C incubatorol| A 24~484] 7k wjoFste] ZA| Fo
2 FAEH-

zAste A7 CFU/g

@ HPP Ag2=(F2)d wE AT ¥t
B ZF& HPPe| Hol 2 Zalste 5 C, 15 T, 30 CellA]l 3000, 6000 bare] &3
o=z 47k 90 sec FQ i%ﬂl‘& T 5 C W Boslga 4, 8Y A F uAE F49
2 st

B
ok
il
=]
M\
o
e
Ml
&
A
o
EE

@ HPP A7 8ol w2 4ag v
HPP A2 45 gk 29 nAE 478 s
2797 BE sl 29 2] mAESTE SVMAAT o8 8 EAS T 15 T ¥4F
& 42 4] HPPZ 1000, 2000, 3000, 4000, 5000, 6000 bar®] ¢&E o2 z}z} 90sec FQF A
g3 &, s AE o H3lE EEHATS SHHLZ HASIA
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@ HPP AHgggol e B=4 vl
HPP Az 48 tigh =9 =4S vusty] 95ty 248 28 2% 23 15 €Y

-

A s 24 HPPE 1000, 2000, 3000, 4000, 5000, 6000 bare] ¥H oz Z+z; 90 sec &

[}
1213k &, 5C YRR slHA 2d ez F 1043t Alds ¥HstE EE%aT

% 23¥oz AASEL,

o3

3
(

2) WAAuAE] A}

@ =g (Escherichia coli)
AEE AA 25 g& 34F 225 mld] g homogemzeri TA3 ANAY FA3 A7 A
£ 10 mIE 28} =471 EC HiA] 10 mloll HZF3 & 445:0.2 CollA] 4847t vl kst ich
EC wjA¢] wase] 7t27F A & - F& Q"J Z 7h2rt AAENeH dET A 7L
2 Ago] gled S4o 2 AT

@ g zHgol BRxAlo]EAY| 2 (Listeria monocytogenes)

A A 10 g& 90 ml LEB (Listeria enrichment broth)oll HFA]#AH 30T A 2447+

oM

o

TujeFslar o] Z79% 0.1 mlg Fraser broth 10 mlo] HEs}e] 30 Col A 2447 vk}
22t FEul s ARt 23 Fouigd Aol Faolu; Aoz WIS
VIDAS A3& 3tH, st Azo] Wt gles wole fzHzor 422 Bt
HjoFed Mzo] WalygS A-$<l VIDAS LMO KittE o] &slm 758 3o 24 - 44 &
£ FAsHh

£

Blor

o

@ Al e} (Salmonell spp.)
AE HAA 25 g ol 225 mle] BPW (Buffer peptone water)E 73t 35Tl A 1847t uj
3t & o] vjAde 2FF/Fo FH wlA, & 10 ml RV (Rapparport-Vassiliadine) brotho]]
0.1 ml vjeFe& H7}5a BA]¢] SC (Selenite cystine) broth 10 milell 1ml ujoFel-g 37}
slo] 35Tl A 6A17F vl st At. Zrzre] S Bl d S M brothdll ImlF F3he] 42T, 64
7+ wjeksldTh. o] wlFdS 05 ml® E-tubed] HEFsle] Ee EoA 1587 £ the
VIDAS SLM KitZ AL§3l0 458 & &4 - FA9 #72 gstgich

[e]

AN AAY PAEEATE ATl A%E 2
QAL BHI (Brain Heart Infusion) 05 ml7} & AFA|FH coagulase plasma
—_ 49 —_



1)

EDTA 05 mlE H7IE F SA3=5E FFste] 37ToA wjFstidnt. Wi F 362443
(@)
o

HAoE guo FTE Foshel

A8 A 10 g& peptone water 90 mlol] H7lsle] 35Tl A 18~2447F ZFujofsle] =
Wgo] st TCBSHiA| o =g & 35TelA] 18~24A)3F wijoF3stint. 22

[e) (o)

o T =

[e]
v okal wx|o] vlEEQF ARl e AL API20E kitE o] &3] 32l
SR 7A=
AAH
HAQuAE L AdFo A

HPP A g A|7tel]l w2 s}

HPP A28 30007} 6000bar, =2 15CA] holding timeS- 60, 180, 360sec 2 Z}Z} A
Y3t T 5C+0.1 AFuolEel 8Ut BAstHA n|AE F24& F43% 27, 3000bar U4
oA thzT 400 cuf/g¥ vlwd wj HPP Az A 3F 60, 180, 360sec =5 <100 cfu/g &<l
E A THE1). 3000bar 8% ZHTA]H A holding time 60sec 21,000 cfu/g, 180sec &
o} 19,000 cfu/g, 360sec 18,000 cfu/g <2 <7t zjo|nl H Y B =z x| ¢roo o
t}. mrebx HPP holding timeo] b & A7 o] F44Ad mXe dF2 24 & AL
2 B

% 1. HPP holding time o w2 Alf49] W3}

2 & (bar) Al2t(sec) +=2(C)

D-0 D+4 D+8
o=z 400 6,000 750,000
60 15 <100 1,700 21,000
3,000 180 15 <100 2,100 19,000
360 15 <100 1,900 18,000
60 15 <100 100 900
6,000 180 15 <100 200 800
360 15 <100 100 800
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@ HPP A 2E(F&)d we W}

HPP A&t 30007 6000bar, holding time 90secell A 42< 5, 15, 30CE ztz A& 3k
T 5C+01 A olEel 8UT HASIHA mAE T4 FHS 27, 8UAE T AFAA
3000bar, 90sec A@l7|Ee® & 5CY wf 33,000 cfu/g, 15C & o 26,000 cfu/g, 30C
d o 16,000 cfu/g & 5C ¢ 30CE ¥uwstd 20iHE AT F4L AAANIE AL
2 FAFITH(E2). 6000bar 90sec AT ANAH T 4 HIA|Ho M= & AfolE &Ust7] o
H9o1} 89A4T Al AE 5CY o 1,600 cfu/g, 15C € o 1,100 cfu/g, 30C & o
800 cfu/g 2= 3000bar ¢} PFA7IAZ ATFAE AAATE Aoz FAHAG. o] 22
A7tz B o] HPP 719} #H8oA £2& =9 A9 5Y 48T AlGdAME vAdE A
of B &7AQ Ae & 4 Arh AT HPP 7F# A 1000bar B 3TC2=7F A%

3
ST

Ei
S AATE W FH o] AL AHF e FAES 2 2=0A4 HPP AT A4
FEAC] dolxnz ZHAH HFEE B A% 22|EL vEE Favl s A=
detEt

¥ 2. HPP A FLd wE Ao A3}

Nld= 21t

& & (bar) Al2t(sec) +=2(C)
D-0 D+4 D+8
== 700 5,500 940,000
5 <100 2,200 33,000
3,000 90 15 <100 1,900 26,000
30 <100 1,400 16,000
5 <100 300 1,600
6,000 90 15 <100 300 1,100
30 <100 <100 800

@ HPP e 8o w& a9
Holding time 90secol| 4] 4=15C, HPP a]¢+& 1000, 2000, 3000, 4000, 5000, 6000barz
22y HE3k & nAES SHI Ay, Ads 71EeR2 Rz A 39,000 cfu/g, 1000bar
o 32,000 cfu/g, 2000bar & wj 9,600 cfu/g, 3000bar & wj 900 cfu/g, 4000baro]}oj] A]
EE <100 cfu/g 2 FAHA. o] 22 Az ojde AgoA FHAH holding time
o} M E(F2)ell HE| ¢ Az mE AuFHol AL F oz IAHOH,
£3] 4000bar o]elAe 21 2 F33 o] Mg ATdAHETF 97% ol ez wg ¢
_ 5 -
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F3 Aoz IAHAG. AFA dz7 7ML HEE sample 5 g 2 vjEZe
T, YZH PR BEAH &, AR, FATESTIY 22 WY e HES
A et
120%
100%
80%
0%
40%
20%
0% . . 0%  <03% <0.3% <0i3%
== 1,000 2,000 3,000 4,000 5,000 6.000

a3 1. =9 vAdE HPP A ggd mE mdE ot

£ 3. 29 uAE HPP AHg|gddE ua ¥}

Ol=2 HAIZ W
ot2(bar) AlZ2H(sec) #==(T)

Nz E-coli vib. lis. sal. sta.

== 39,000 ND ND ND ND ND

1,000 90 15 32,000 ND ND ND ND ND
2,000 90 15 9,600 ND ND ND ND ND
3,000 90 15 900 ND ND ND ND ND
4,000 90 15 <100 ND ND ND ND ND
5,000 90 15 <100 ND ND ND ND ND
6,000 90 15 <100 ND ND ND ND ND

@ HPP A gge] mE EEA v
HPP Z7& holding time 90sec, ~215C, ¢¥-& F 67F2 (1000, 2000, 3000, 4000, 5000,
6000bar)Z 2+t A3t & 2 Ao T F 10¢7 Algs Wstes elst 27, iz
v of 1000bar oA=& ztolE HolA kot @ 204 vERd ZAFel ol

2000barF-El = Z7|m|A B9 7H4A ¢ HPP g £ injured celld] A} F2o] oAHUL S
& T UAATHEA).
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8.0

o
o
T

MZ4=(10g CFU/g)
~
o
T

N
o
T

OO 1 1 1 1

2g & &

~
ne
o))
©
S
ne

—o—Mx <>—1000bar ——2000bar =0~ 3000bar
——4000bar ——5000bar ——6000bar

a9 2. ¢ HPP AHggddEd mE Ald A% #H3l

TAHLL ATl HIE AWHETE 49 FZo] 5T + 01 <AfHlolE A 1047 a3t
A3, thxzTe AlT57E 6,100,000 cfu/g o = 2000bar 880,000 cfu/g, 3000bar 89,000
cfu/g, 4000bar 55,000 cfu/g, 5000bar 41,000 cfu/g, 6000bar 16,000 cfu/g o2 Srejwrod
2 AY F 1n]ured celle] AZAE9 ZA7 =asA eyt AZF3A  THsra A
FAE ARTFA, o BE A A5 100000 cfu/g o5 A W 3¢ 4AY F AE
2A9Ye z}%}vﬂ 29 7% 3000bar oo dPoz AFAE AL AL Bast 9
< 7o = dddn

= Al 2t =2 s
(bar) (sec) () xx D0 D+ D4 D6 D+8 D10
0= - 200 500 1,800 16,000 320,000 6,100,000
1,000 90 15 5C 200 400 1,800 15,000 270,000 5,800,000
2,000 90 15 5C <100 <100 1,300 3,500 59,000 880,000
3,000 90 15 5C <100 <100 700 1,900 2,600 89,000
4,000 90 15 5C <100 <100 500 1,200 2,200 55,000
5,000 90 15 5C <100 <100 <100 800 1,700 41,000
6,000 90 15 5C <100 <100 <100 600 800 16,000
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Al 3 A wmmufolel s A vpole s Awy AR

-t

L AFFRYY L o]

b

=2utolgl = (Norovirus)= 7He] A& wF=2 FAste vlolgl22 BHF9 nlolgjx wj ¢
Hozs vl Al 71 gtk o83 o|f 2 2ulolg 2 HE 9 wjdel Be o#%
o] glol mZutolef2e] Ao B2 oEFS FHA Unh old E AFFAAdAE =Eulo]
2 2~¢} Calicivirus #Z}el] &34 @d7tg9] RNAE 7HA= {8y, A3ed, &8st
ARl EAo] FAFSE Feline calicivirus(FCV)$} Murine norovirusMNV)E =2 njo]g ~9] 1]
A B R o]gste] AFsHAT.

1) =2ntolgl L thA vio] 9] Mgz AT

B Ao AFE3 FCV VR-7829F FCVe] &HF A X1 Crandell-reese feiline kidney (CrFK)
CCL-94= American Type Culture Collection (ATCC, USA)oflA] HoFwtol Al&3sl3om,
MNV1-2 Washington University School of Medicine (St. Louis, MO)¢] Hervert W. Virgin
S 2HE REoFdlol ALttt w3 MNVI1S &FA X = Raw 2647 murine macrophages
g AHg-shalH.
SFAMEQ] CrKFe} Raw 264.7 M|E= 75 or tissue culture flask (Corning, USA)oA 10%
fetal bovine serum (FBS; GIBCO/BRL, USA), 100 U/ml penicillinz} 100 pg/ml
streptomycine] ¥3¥ Dulbecco’s Modified Eagled’s Medium (DMEM; GIBCO/BRL, USA)
& Argstol Wjersien.

¥ CrFK E+& Raw 2647 A Eol] Eokute FCV,
MNV1 #el-g 532, 7HgAr7l & Aﬂ_\i_‘%“?i & 7H(cytopathic effects; CPE)7} doju} F=2he

A outelel 27t AEE e R wpaet vk vtold 27 e cell®] debris

25 TRt ' AFAL2 aryogenic vial

AHEE W 7bA] 80Tl BEEtATh

2) Feline calicivirus @ murine norovirusE ©| 43t AFF ZH=

e

i

@D Plaque assay ®
g il Aol e BlolEl s JA= shutel plaqued A= o & stol CPEE
= slolgia Hego] AlEE = plaque assay WS Hlo|E X~ titere] 3 Al A4
vlolgi 2 g4 v B Mst MEGEF] HFFst vpolai2e] HATE FAHATH B o
TFolAle WA CrFK cell# Raw 264.7 cellE 6 well plated] 242 EFslal 37C, 5
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Z 7 A 48A17F viFEd monolayers Atk 2ol welle] growth medium2 A A5}
T, AEG=L PBSE A H3E T ulolz]~ HEALS 2% FBS7} ¥8E  maintenance
mediume 2 AW o 7 GAFHAME T, 2+ welld] vlolgl~ 9L 05 ml HE5e] 9082
=0} 37T, 5 % CO, incubatoro| A4 vlolgl a7t =FA X TFE & JEE 9. a8
3 1.5% agar(junsei, Tokyo, Japan)E ¥-73F 2x MEM(GIBCO/BRL, USA)< 7}3tth. Hlo]
B2 gad 95t plaquert @/4E wi7bA] wj gt plaque7]— PA ™ agar overlay
medium-2 Wil 34 % formalin® 2 AMIEE 1AHAZl ¥, 01% crystal violet £ o2
3% f@Mste] AdE plaquesE AlSste] PFU/ml (plaque forming unit/ml)2 WERH ]
T},

@ TCIDsy (50% Tissue culture infection dose) assay

ol 22 AHEHo 7 Hristy] 913 2HA WHOZ end point dilution assay HJH*
50% tissue culture infectious dose (TCIDs)2. 2 BvlolgX~ ZHA7IE FAHSHLE o]
ZFol Alzujofade] 50%E FAATI=H A3 violy 2 FAHFE YERE Ao
M 96 well plateo]] CrFK cell#} Raw 264.7 cell& 1.8 x 10* cell/well H T2 B33 &
37°C, 5% CO, Z7olA 24A7F v ksl monolayere AAT. =FAE7F monolayerz 3
AE 96 well plated] growth mediumE aspirateE ©|83}o] A A3 F, vlolgjx HEAL
maintenance mediume] 10 ZHo 2 F AT A vlolg]AE 25 A 871¢ welld
HE3taL 37C, 5% CO,9] incubator 90& &<F ¥Hx]ste] FCV % MNV1 & ZF cello] 74
A F)a, o]& thA] 353 5 zZF welld] 100 ple] maintenance medium<g 3718+l uvlo)
H2 g 3 afek 4L Ao vlo]gi o) 93] lysis® MEE 34 % formaline 2 AHXE 11
AAIZ &, 01% crystal violet §H o2 38 JA3te] 71A]3 &L 50%0]4 CPEZF Vet
well?] XA S Reed-Muench method2 4438} log TCIDso/ml2 ¥ A ST}

o
o}rl [‘E

O

=
| -
=y
pr
=

3) RT-PCR & ©] &3} Surrogate virus®] ZZ

=1
i

n
olr
L

rE Mo oo /N
olr
ol
B

o} = =2HH suffogate virus®] RNAES —%—%8}
Ak vlolels @EA S sMste] 2o FYAM
o2 FEI F, 202 Bt 37 CTAA mpelg 7
glycine-0.14M Nacl $+2ol(pH75) 75mlS A 7}a}
27 ARG 12 AFdAE do] B
threonine-0.14M Nacl €% 2(pH7.5)

sasd 24 e Qo} 134

i<
2

EH%, AAELS 0.25M
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o 12 FAE AT o2 AR (10,000xg, 4°C, 30&)3 F, HAEL 02 % Tween
80-50mM Tris-Hcl 2mle} F /<4 8mlel]l =< chloroform: isoamyalcohol 10mlE 7}sle] n}
olgl~2 =z syt A < ZF9 chloroform : isoamyalcohol & z+z}t
10ml 7bste] EYF F 448 HFL A o wEaEt 459L Tl 40 % PEG
10ml9} 3M Nacl 3mlE 7}sle] 4TolA 3AZESH WAsle 23 A F, A48
(10,000xg, 4C, 302)3te] FZ A& fAd3] AAstL FAES DEPCE A2 FHF5 500
of AEAIZT

= A7l vlolzE 9] RNA F&FL QlAamp viral RNA mini kit (Qiagen, Hillden,
Germany)E AH8-3191em, 2% RNAE RT-PCRE $3517] 9% template® A&-51Th
S E3 DNAZ FAstn FEA]7]7] A5t RT-PCR premix
stem, Z; upolg =9 primer= 3 50 YERAATE

m{n

Reverse transcription HF-§-

i
>~
-
o]:o o

(Bioneer, Daejeon, Korea)

X 5. Primer set used to detect Feline calicivirus and Murine norovirus by RT-PCR

Virus type Primers Sequences(5'—3') polarity
Feline CalcapF TTCGGCCTTTTGTGTTCC sense
calicivitus  calcapR  TTGAG AATTGAACACATCA ATAGATC antisense
Murine MNVF TCTTCGCAAGACACGCCAATTTCAG sense
norovirus MNVR  GCATCACAATGTCAGGGTCAACTC antisense
ez AL 2z} wlolz| 2o thdk primer 10pmol ¥ F+Z% RNAZ template 2x05 F7}sla
FF54E 9o] AFEMI} 20 Wt HES Yok
o] 2 70°Col A 587 ¥rs-A17l 5, FCVe 79 revers transcription ¥H8-S £]5}e] 42 o) A]
60% wHSAIZITE TAE DNAZS 9THA 58, thA] 95CAA 58 wA7|1 FZA]7]7]
23k cyce® 91TCoA 18, 56 CoAlA 18, 72TlA 129 #HS 403 wrES 1 72°C A
1025 & g § vhES FESIAT. 28] MNV19] 79 revers transcription ¥Hg-
2 9]5te] 50T A 308 uhgA 7, %Hﬂ cDNAZE 95Tl 1525 WA &, S5
A717] 93 cycez 94TAA 1%, ]/H 14, 72CeolA 129 #HAS 403] wi&Esta 7

= 2.0% agarose (Biomeer, Daejeon, Korea) 1 Aol A 100VE A7|9%E3 &, EtBr(05 u
g/mL) Ao A 30sec G4 F FFHFA 287 235t UV 3ol Al DNA

St
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2. d4¢+A4+4

1) =2ntolgl L thA vio] 9] Mgz AT

B A7) AMSE FCVE $FAEY CKF AZsh MNVI o 3 M ZQ) Raw 2647 A TE
75 i tissue culture flask (Corning, USA)e|A] 10% fetal bovine serum (FBS; GIBCO/BRL,
USA), 100 U/ml penicillinZ} 100 pg/ml streptomycin®] 33X ¥ Dulbecco’s Modified
Eagled’s Medium (DMEM; GIBCO/BRL, USA)2 A}&3le 37T, 5% CO, Z oA 2~3¢
HjFetom, AlE7F 90% o] monolayers ¥t Ath s Fste] AMESIATE SFAHE
2l CrFK celle] 75 cr tissue culture flaske]]l monolayere] ez A3k Ax} FCV7E EH
o] cell9] cytopathic effects 7} Lot AL I3 3 o YERAS L™, MNV19 &FAHE}
virus7} " FEE 2™ 4 o YERIATH

g 3. Inverted microscopic photograph of normal Crandell-reese feiline
kidney (CrFK) CCL-94 cells (left) and CrFK cells infected by feline
calicivirus (right) after 24 hr.

g 4. Inverted microscopic photograph of normal raw 264.7 murine
macrophages (left) and raw 264.7 cells infected by murine
norovirus (right) after 24 hr.
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Hlol#] 2¢] Hj%-S monolayer® FA® CrFK & Raw 264.7 A|Zo] FCV, MNV1 uj ok
S NVE B¢ FHFAA vlolgizrt A998 4 JEF 3 F, maintenance medium (DMEM,
2% FBS)E ol ¥ 37C, 5% CO, 57401W vl ksl AL, 24~487F & A ZHwH F T}
(cytopathic effects; CPE)7} € ojiu} H 38 A EEo] Holxw ulolg 27F 4 EActy dAt
st cell-debris= A AstL AEE A7 & vlolg 2T A LS o] 8t FFs}t sFA
RT-PCRE F3te] Zr7ho] HEste S HESSTH

_°|L
rE iR

2) Feline calicivirus @ murine norovirusZ ©|§3F AF 4 HEH AE

3 el 7ol e wholeis IAE Shtel plaques AHTTE olE ol polei
S ohe W plaque assays Hiolel 2 AEA S 100H o2 A&3| M5t 2 vloly
271 AAEEE AlxdEdd AIA AT ©o]& 01 % crystral violeto 2 G5t nlo]s 2~

4 + crystal violeto]] FAo]x 1 nlo]g 2o AEH Fe Fdo] H
A3 4 Aot Plaqued] =& Al$35te PFU/mL (plaque forming
T} RS nlo]yAE TFAIAH THE Hlo]E & stock2 Imlef| T 3}
o FCVE ¢F 23 x 10° PFU/mL, MNV1& <k 16 x 10° PFU/mLe] vlo]g]~7}F 9le-g el
sttH 2" 5 % 6). 2El HH-HIAEeRE FHst SARAQ HHoR nlola = HHvL
£ FAske TADs WS 103z A7 vlolgs dgNE 2 3|Me Ha 879
welle] HEFAIA CPE 52 #AHsIGe™ 50 %S FHAII= wvlolg 29 sduj¢E
crystal violet &4 oz GAFIe 71A|g 3k & log o2 FAISAULE 2 AT} uvlolg] 29
stock2 1mlo]] thste] FCV= ¢F 7.83 TCIDsy/mL, MNV12 2k 750 TCIDs/mLe] Blo]g2
7F LS FASFATH™ 5, & 6). °o]= plaque assay$} TCIDsy assay2] 3 A##AAE= 1
TCIDs = 0.7 PFUR <& A glou, A3 23 ol2d daaArt dAster 2 oglarn,
TCIDs W2 SASAA FAEMN, HPPE AREste] niolg|2e] HagS dotluz & 4
e FFAA PHoZ @wol o|&5 = plaque assay”’l T FET ZCo = AoFET)

l:l:
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% 5. Plaque assay and 50% tissue culture infection dose images cell culture plate. (a)
Plaques produce by feline calicivirus in monolayers stain with crystal violet and
seen as clear areas. (b) The virus titers were an all-or-nothing assay 50 %

infectious doses stain with crystal violet.

i 6. Comparison of plaque assay and TCIDs titrations

Virus dilution Plague assay TCIDso
107 TNTC 4+ +
107 TNTC + 4+ 4+ + 4+ ++ +
107 TNTC 4+ +
107 TNTC + 4+ 4+ + 4+ ++ +
10°° 152, 158, 164 o+
107 10, 13, 18 - - - - —
107® 00,0 - - - _-____
107° 0.0.0 - - - - - -

3) RT-PCR & ©]&3} Surrogate virus9| A&

rr

AA, AFFY vlelelz EA FFE Fdstr] s f3AEF RT-PCREZ FEFA|IA &Qlst
HlHo] wWo| o|&% 1 Qith. walA] Noroviruse] thA|vlo]g] 249l feline calicivirus®} murine
norovirus= RNA virusZ4 EBEXAYEZA Q] HH O 2 revers transcriptase-PCRE- ©]-8-35}¢] n}
olH~E HESIE WS HESIYU Plaque assayZ vlolgl A5 F#el & ¢, ZF nlo]y 2~
o] #HgrdlS QlAamp viral RNA minikit(Qiagen, Kilden, Germany)E ©]-8-3}l¢] RNAS &
slg, o]2 FHo= sl 1 step RI-PCRE £33 zAL 7 uramqgiu} SEREEN
B2 2% agarose gelo] 7|9 F3 & 213t A7} feline ca11c1v1rUSA % 673 bpoll A band
7} @A E ™, murine norovirus®] 7d-$- 318 bpollA W=7} L]—EPé < oo 7 H|ASH
AthZ ™ 6). ©]= noroviruse] Gl, G2 typee] 310 pr e

norovirus®} EAAYESH O R T v GAES UERE A

1 # 35 murine norovirus7}

o2 AgHch
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£ 7. Detection of the feline calicivirus and murine norovirus for RT-PCR step

Feline calicivirus Murine norovirus
Revers transcription 42 C, 60 min 50 C, 30 min
DNA polymerase activation 95 C, 5 min 95 C, 5 min
Denaturation 94 C, 1 min 91 C, 1 min
Annealing 63 C, 1 min 59 C, 1 min
Extention 72 C, 1 min 72 C, 1 min
Cycle x 40 x 40
Final extention 72 C, 10 min 72 C, 10 min

(bn)

00 s «—GT3 ho

300 . e «— 318 o

18 6. Detection of feline calicivirus and murine norovirus 1
by reverstranscriptase PCR. M: 100-pb DNA size
ladder(Bioneer, Daejeon, Korea), lane 1: Feline
calicivirus detection from intestinal glands of oyster, lane
2: MNV-1 detection from intestinal glands of oyster,
lane 3: FCV negative control, lane 4: MNV negative
control.
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A 4 A HPPA 2| ¥ A= #573 HsEA

1.

1)

2)

3)

-t

A3 E 2 o8

b

HPP(2 ) H2

HPP(Z 1 ¢ 7])ell Qo] 25T oA 2000, 3000, 4000 bare] ¢+ed o
72 AAstel Bud, A%, B4 WakE FAsch

o

ZrslR] @e FL HPP(Z g 7))ol ¥ol 5¢C, 15C
O 2 Z7} 90sec It A3 F @t HFHIIE skt
gzt 28 5003 992 EE

bare] tEH oz ZkZy 90sec 7+ A&

ol 4 W3} - SDS-PAGE

HPP Hejst 2o 92 wate ol 918 4CHF T Laemmli(1970)9] WS AH§
3to] SDS-PAGE (15% % 20% separating gel, 4.5% stacking gel)E AA|sIHT. A7]|9F
T geld CBB &9 (50% methanol, 10% acetic acid, 0.1% coomassie brilliant blue R-250).2
2 1A7F B GAsta, g2 A(5% methanol, 7% acetic acid)& ©]-&3}e] A5 &
FE A marker (Protein marker, BioLab, USA)2] ®EA}#H standard=insulin B and A
chain (2.3 kDa and 3.4 kDa), aprotinin (6.5 kDa), lysozyme (14 kDa), trypsin inhibitor
(20 kDa), triosephosphate isomerase (26 kDa), lactate dehydrogenase (36kDa), MBP2 (42
kDa), glutamic dehydrogenase (55 kDa), serum albumin (66 kDa), phosphorylase b (97
kDa), B-galactosidase (116 kDa), MBP-B-galactosidase (158 kDa), myosin (212 kDa)2 ©]-&
SHAT.

EEERCE]

T} MEZEL 2A celld] go] M2 =Hste], HE(L, lightness), A% (a’, redness), 34
E(b, yellowness)2 LFERNITH o|m) AE-3 FFMwo] ke 1'=93.73, a'=-0.12, b=0.11¢]
AT,



4)

1)

49 st

HPP A7 & =9 EAL texture meter (T1-AT2, SMS Co., Japan)E Al-&-3te] =351
o} A|E+= pre-test speed 5 mm/s, test speed 3 mm/s, post test speed 5 mm/s, test
distance 2 mme] ZH°e 2, Ted(Hardness), 7] & A (Fracturability), £ 24d(Adhesiveness),
A (Springiness), -8-F Ad(Cohesiveness), 7 4(Gumminess), 3 *d(Chewiness), E-dA

(Resilience), A& (Share Force)& =73} t}.

g7e 23 gaet e 2& 47 HPP(ETYY)) A F 504 olsh 119 (79, «
4g)og T4E BeRrt .9& dEstel Frle ANsATh WA BEAALE Al
Al
A

Aol xzas AAlst] A7 3 5 3708 AEH Agzde vEE st 29 & ¢
W, B, 2343, ARkHR 7|5 % F 57HA & date] HUIES stglen 2F 3w A4
SHAT.

Bhge dxzze 54 J1Fez ‘Hazd Aolgt 549, EErt 27 nFaAw
87 oxth 3%, 2zl Wls) Edol BAF WolAd 4k 18702 Hohsd,

g A W3 - JA7|GE
kDa kDaF_r o
— e EsssEsmssE=s
® —— e = o e ee——
—_—— e = 66.4 &
66.4 : = =
427 — e - -—— @
——— i — e @
27.0 - @
27.0
< (&)
200 ——
! 1 2 2 4 *) 1 2 3 4
(al (b)

-7 A7)%9%F (a) 15% gel, (b) 20% gel.
*) BZEAE, () A3, (2) 2000 bar, (3) 3000 bar, (4) 4000 bar.
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HPP A2 3t =9 w@uld W3lE SDS-PAGEZ dolHkt). (a)9} (b)= separating gelo] &
=7 o8 ZeE nEAFY wwd wItE OJd7@EF oA AVER, EE DY
band(ZAHF oF 90 kDadF)7F FAgFoll A= WEhtAl @™ Zo] 4000 bar A 2=l A
2l bande] Z=7F A UEET ol Euh & EAY @de] EaiE ENER
T Holu AHEx wlde] Fd FHEZE AZE 4 ok E3I 3000 bar(lane 3)
4000 bar (lane 4)olA4 BHAET O 29 bandE HW AZ& band7t AAE Aoz o=
HPP zefe]l ola] mEa ejde] Eajjo o3t EsfjitE=2 Hth &, oF 907 kDakth
& EAF g do] EaEo] el ESi4bER Btk AEATFS gHd #3tE a9
7 b)E T4 AHEHE, 297 (@)% ()9 stdE @< -2 band $AZ 4], 3000 barst
4000 bar®] 7-¢- 42.7 kDa band ofzfel tt2 A3+ B 2 peptide band7} H<I
ok olZ® I ol uEA @Al EaiE ESiAER HTh 287 (b)o AR O
2 @l A= 3000 baro} 4000 baro A © B2 bandEo| WER; 1A Tl do] 23| 5 o
peptide7} AAE ez AT 34E ©Y bande= HPPAE ZEo] wal band] #
=7F ks A HPP Aol os] Es=o] LdET Jegs B
©®$] band7} THE ] o]Fo H& T J& AR AR
THHoE HPP Aol osf 2o 4 d@de 2 Avs Wahe

3000 baré} 4000 bare] etAelolde LEA gjdo] ofgke] 3 A4S Holx Sl
ol =yttt olsk 2 W3yl 2o MAh} 49 HIox FFE 71HE R AlRH
o}

o

—_

2
I
m
%
o
g
>

(o8
e
L

2) Mztel W3}

2o Az FAZ T vnsPs ul, & 8oret o] HPP ] A] Lightness( &)=
Yol FolAFE Frtete BFE EATL, redness(HAE) Al & Aole HolA] ¢kt
v oF7F ZHAskS T Yellowness(3HA =)= o] FoldE ot HAsth

¥ 8. HPP AHz 3 = A=}

Untreated 2000 bar 3000 bar 4000 bar
Lightness 51.07+0.53 54.24+0.74 57.54+0.73 59.88+0.66
Redness -1.38+0.05 -1.26+0.11 -1.18+0.16 -1.17+£0.031
Yellowness 445+0.3 3.32+0.66 3.82+0.13 2.3+0.46
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3)

443t

Zo]| HPP A& st % 7] "4 (Fracturability), 5243 (Adhesiveness), B8 4J(Springiness),
774 (Cohesiveness)ell = & zfolE HolA| grskort, E-HA(Resilience)2 4 F7holl w
2 e Zrleldth 58l wrekeh(Hardness), 74(Gumminess), 4 /d(Chewiness), e
(Share Force)2 2000 barol M 52| ol wl8) ZF28k9. o, 3000 barsh 4000 barol A ¢k
Ho| ZolASE ZUlsle AYS BHYth 2, A¥ix oz doadE AgS ek (X
9

oo

X 9. HPP Hglst 2 EA

Untreated 2000 bar 3000 bar 4000 bar
Hardness 114.81+£1.36 109.28+3.77 132.79+1.57 155.77+5.91
Fracturability 9.15+0.59 9.29+0.72 9.10+0.00 8.66+0.51
Adhesiveness 0.51+0.06 0.40+0.31 0.62+0.28 0.42+0.16
Springiness 1.59+0.14 1.62+0.32 1.51£0.25 1.43+0.03
Cohesiveness 1.21£0.29 1.06+0.17 1.11£0.19 1.18£0.22
Gumminess 138.99+£35.35  116.37+£22.83  147.92+26.64  184.59+40.77

Chewiness 224.11+76.30 184.91+0.25 220.2113.61 263.94+62.95

Resilience 0.27£0.07 0.28+0.01 0.35+0.06 0.38+£0.02

Share Force 65.80+£6.65 53.05+0.49 73.00£2.26 111.85£2.05
5 3}
9ZsA) 4o 2L HPP Aestel 9w, &, %, 247, /1552 23 23 487
Seo oeh W Aotk GET ool HeEE BEHY AE He Row WHY
ou, B8] S0l ¥ B3 BEAAES AvyE ¥ A2 dzze N wol WolAL
Aoz HrrEoh X109 3000baro] A F&o] 15C(3.67)Y wel 30C147) ¥ w &7

7V Aol Aolg EH Al & £ Utk GEA R mEtxE 15T FI7IFSE 2000,
3000, 4000bardl M=  3E109] FFH7F Ao A Yelhs A Zo] 44, 41, 35 2 4o
-‘.EOV"“E B WUt & AR FJrt HAY 4% F9 HFeodr g€4sA 2 =

vl 8] 297} "5 “2000bar 4.4 : 4.3, 3000bar 4.1 : 3.8 , 4000bar 3.5 : 3.3” o2
%X—‘I He7b o & e E FUHEATH(E 1)
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10, g7abx e 2o B5A W3

== Aa w2 gm g o Zm™Z T ZsEI}
(bar) (sec) ()
5 43 41 50 46 45 45
2,000 90 15 42 43 50 41 46 44
30 22 36 43 43 22 33
5 39 41 48 38 41 4.1
3,000 90 5 36 42 48 38 40 41
30 14 35 32 34 20 2.7
5 29 40 46 29 34 37
4,000 90 5 29 40 42 30 33 35
30 15 31 26 22 16 2.0

[B7471E] 23 zelgltt 54, thxT it =5 mlFshAwr &4 &t 37,
zzol vs] Fdo] A8 doiAH Hut 17

B 943 29 57 W

2 Al2t =2

oan) (s60) oy dm o % ZERYA JIEE EEI
2,000 39 46 45 43 42 4.3
3,000 90 5 3.1 4.1 44 33 41 3.8
4,000 27 41 37 3. 3.1 3.3

[B7471E] o3 zeolgitt 53, xRt =5 m&FshARE 84 &t 33,
el B3 F2o] A3 oA Fo 13
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A5 A FavAE AMEEA

1.

2)

3)

A4 WE 2 o]

o ik

g7t5l2] e A8 FS 42 15T HPP(EY 7))ol 2ol 2,500barel Al 28 3%, 3,000bar
oA 18 2% 38, 3,500baroll Al 12 2% 3+, 4,000bar 129 &H3 A|7roz zhzy Azl sk
% 504 olsl 16 (5 8%, & 8W)e 2 FAE ATHI 89S Auste HrtE A
ot} WA BEHALS AASr] Aol xS AAste AAA 3 T 37 MEA AHEzx
AL vERE o] 29 & o, u, AU 7|3 F 471K FEof ity HILEE )
At

H7IHE x2S 53 7IFe g ‘gz Aolgltt 54, xRy 2F uFsAw
H#A et} 34, dxTol Hls] Fdo] A3 oY 40 1772 HrlsH)
AR 3

g7ty 2L "WEZZS T 42 15C HPPEIG 7)ol 2ol 2,500baro]A] 28 38,
3,000barol| 4] 60sec 2F 3+, 3,500baroll A 60sec 2% 3&, 4,000bar 129 A&7} A7tz
Zvz; Ayst & ‘el E, @A, 8, I8, AW, YEEF, 9F, A, EWF2A
FH2HE S YA ES F7HFA7IHEA A F ST

Falu A E AA

BEFTT Hi

th &1t (Escherichia coli KCTC 1116), 3} 3 & A4t (Staphylococcus aureus KCTC 3881), Armdl
2H(Salmonella typhimurium KCTC 2421), 2| 22| o}(Listeria monocytogenes KCTC 3569), %<
Wl B 8] @ (Vibrio parahaemolyticus KCTC 2471) 5% 9 #3v|dE ZFAF= KCTC(Korean
Collection for Type Culture)of| ] & oFdto} AL-23}3 ).

BEFHFE F E. ooli, S. aureus, S. typhimurium & NB(Nutrient broth), L. monocytogenes =
BHI(Brain heart infusion broth), V. parahaemolyticus = marine broth ol Z}zZ} HF3sto V.
parahaemolyticus (30C)E A3 EFETTFEL 35TolA 2447 vttt vju® zhztel
BEFTFE agar slanto] streakd}al 4Colslell HastH Aste] AL&sAT)
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€ 1002 Mg 2zte] BE2T
= 100mle 93 30%7F ThA] FAFAZ T AT icerackd] 10g A A The -2
522 49 Z, 1) @92 AF st Ao ArgE T
2 15C HPP(ZT Q7))o ¥ol 2500bar 60, 180sec, 3,000bar 60,
120, 180sec, 3,500bar 60, 120, 180sec, 4,000bar 60sece] U¥& 3} A|Zte = zhz} A&} o)

=
[}

=

(oW
D

=

fru
U
™
=
Ml
i
ok
>
™
v}
mjo

SolvIAE HAL
HPP(2T¢7)) 2 e Af® A2 25g BFAAA45(085% NaCl) 225mle] o]
stomacher2 7 A3} AATHI0Y). 108) A E A8 1mE FFAZAES Imld] Eo] 4R
Moz FMA7|Z U YPo 10°74x] FHE AFHAE 22t 2709 petri-disho]
ZF 1ml® FH &l —‘.’4/‘3 u] A & wel Nutrient agar, BHI agar, marin agarE EF35}¢] 244]
gt 4 TEFFE HRTFoEE 4EE HIYsA &2 AEE AMESIY T

’é@ﬂ%’“‘? Ztzke] REFFFE A HIFANZFLER 7+ AR

2 175} fsmnzm HERE AR A 1SS, 2

=
oM
1>
rot
e
r]I
X
=N
&
it

2,

SomAE DA AT
Zztel AY BhaEel HER A
WA 225mlo] Wl AlE EAse AL 78
AFAR S AAlstanh

A<(0.85% NaCl) == tHEE g
o= o}oq ot ok Fol HAAmA = 3t

rl

il
N
Q1
%R
filo
- i
]
o
_YH

o4+ (Escherichia coli)

A8 25gS "HaAE A 94 225mlol] @o] stomacher® A3} A]A 1mlg 3702 EC 8|
o) AZ5IaL 445402°CH A 244247 Mok T FpA7) GAE wEAS GFgozm =AEY
th Ao ddEE Haso 2 RE EMB ujxlo] HEFdte] 35~37ColA 244247k Hj 43t
T A¥HA FFE F9uA 2 BREsHHu A 22 HEFSATE f2u Aol HEFS A
o

35~37Coll A 484347 wjeksla HEFEshdulx|ol HE3E AL 35~37CollA] 24+24]7F

wFstEh FFu A A ha7t BYSHAS W olo] s RERAM AN A )
d A Asted TYGAL NSl TR, T VIS FA F AR AP
2 Arstel BAE PHoE YA

o} AN S At (Staphylococcus aureus)
A& 25g2 225mle] 10% NaClZ 3 7}38F TSB(Trypic soy broth)s] =]l 7}8}a stomacher
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2 FA3t A7 36:1TAA 18~244F FFuY stk o =
Parker agar)ij #]ol] 1% Fo] streakd}e] 36+1TCol| A 2447 wjok & BPAv| Aol T3t ol
2 A FE Hed o] vEld A9 $AHeE FAHST. i 4 A3
< 19 Fo] FH3sle BHI 1mle] U= A2FAIFH coagulase plasma EDTA 0.5ml<
|qH EFste] 36+ 1CoAA 2443 wjgstdt wieF F 3, 6, 24 At 7HAS
=2 81—.‘%—1?—% sty a7t ® AL AT TATH(S. aureus)W¥AH o2 BT}

2 28 8| o} B = ALo| E A W] 2~ (Listeria monocytogenes)
A& 25g2 225ml LEB(Listeria enrichment broth)uj X|ol] 3 7}3}3l stomacherZE o]-835}¢]
2 3} /\]7—(_] ABE 30CANA 244 7F 1z} Z=Fueksta, o] &= 0.1mlS Fraser broth

10mle)] B33} 30C oAl 24417 23 Z=FuekS AAstgETE o] 2 VIDASS LMO2 kit
g o] & 0}04 AT S AAFAT(70R T 4, A FAHA)

A d 2l (Salmonella typhimurium)

AZHAHPP &) 25g2 225ml BPW(Buffer peptone water)d] z|ol] 37}5l1L stomacherZ
FANAZ] ABEE 35CAA] 24+247F 12pu) sl HTh o] wjoFdS 2ERo] ZHu|x|o] 2
F3IA9tt (DRV-brothe] 0.1ml ¥ o] 42T A 6~8A17F vjek, @Muller kauffmann brotho]]
ml o] 35ColA 6~8A17F i), @,25 ZZ 1ml®] M brothell FH7}star 427Cof A
16~20A13t wjoFstaith. o] wigFAE Z+z; 0.5ml4 F 3t e-tubed] ¥l 1588 E FE=E
Tt ©o]& VIDASE SLM kitg o]&3t 452F 0 24, ¢4 f575 stk

dr

(3o

FAn) B (Vibrio parahaemolyticus)

| 25g& 225ml APW(Alkaline peptone water)sf X|oll 3 7}5}3L stomacherE o] &3}
A3IA|A 3B5CANA 24417 Soujetsta o] SHvfeFdl2 TCBSH| Aol 18] Fo] streaks}
35Tl A 2443 vlF & TCBSHj Aol 2~4mm =22 M vlEs] Hgo] FA=™

W%Xéé}z API20E kitE o] &3t A4S HASHTh

>

Kin
o]
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1) #5Hs3)
HPP(21Y7)2 &g Ast =9 3 3, 5, Azl J|sxE A3 23 g
Azl met |t Uitk 4ol @i Alzke] S BFAQ wWile FAuon, wig
2 g¥go] =1 Azbo] 4 A thxwd vE #HEF Wt & AeE HUiHIH (2 E
8. #=x)
5.5 f+§k —— 9|8 ——8f ——7J|5F ——ZF
5.0
4.5
4.0 [
3.5
3.0
2.5 1 1 1 1 1 1 1
2500b 2500b 3000b 3000b 3000b 3500b 3500b 3500b 4000b
60s 180s 60s 120s 180s 60s 120s 180s 60s
a9 8 d¥H=AE #AFHI ASGH #H)
X 12 o =¥y 29E B9 3,000barol A 60z ¥ w 4.67 o] A7k 4,000bar 602 W=

9o

3,000baroll Al 60 & wiet 180% o wfjo] F

2 47 & & Yok FEATA Dapy

Tl wet BEE3 xolvt gl AL
B7b Ao 4678 W) 428o7 AR ¢

niﬁj'i Y

nRE oz I

ZA0A A st FarAED vlolg 28 HUT AAATE Aol M=
#FA Wyt 2| FFGol X ER #F FTEHIE HS5UE 453 o F
= zAo A HPP A#HZE sjof @ Aoz Aok

¥12. =AY =29 #54 W
o 2,500bar 3,000bar 3,500bar 4,000bar
T 120s 180s 60s 120s 180s 60s 120s 180s 60s
) 4.8 4.5 4.7 4.5 4.4 4.6 4.5 4.2 4.3
o2 4.2 4.2 4.2 4.0 3.6 3.8 3.5 3.0 3.1
o 5.0 5.0 5.0 5.0 4.8 5.0 4.8 4.8 4.5
pik=gcs 4.5 4.5 4.4 4.3 4.1 4.1 3.8 3.6 3.5
Sergt 4.6 4.6 4.6 4.5 4.2 4.4 4.2 3.9 3.9
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AR w3}
HPP(Z1¢7NE 48 AHEd 29 JgAdE Hzs 393 23 & 13 9 #o| 4,000bar
60F oYM =" g3l s, gduld, 8, 35, X4, YEF, 7, XA, E;HLZA
W, ZY2HE S oA & ®HIes gle Aoz AL ol we dFHzAE AT
9 4000bar 60% oI5y A4 AL W Dol wris SUd BAL e
RHnoz AGHY.
13, gE =AY AR W3}
2.500bar 3,000bar 3,500bar 4,000ba
I xR r
120s | 180s | 60s | 120s | 180s | 60s | 120s | 180s | 60s

o1 2t (kcai) 101 | 98 | 97 | o7 98 98 99 98 98 | 102

Bt==3t=(g/1009) 9.97 | 9.46 | 872 | 10.47 | 9.12 8.93 8.93 8.94 8.96 9.03

EteR & (g/100g) 10.14 | 10.15 | 11.11 | 9.32 | 10.51 | 10.90 | 10.47 | 10.99 | 9.66 | 10.83
==(g/1009) 75.98 | 76.34 | 76.59 | 76.41 | 76.79 | 76.47 | 76.46 | 76.40 | 77.25 | 76.09
31 2(g/100g) 1.64 1.70 | 1.73 1.53 1.56 1.66 1.65 1.63 1.70 1.64
X2 (g/100g) 227 | 235 | 1.85 | 2.27 2.02 2.04 2.49 2.04 2.43 2.41

LIFE&(mg/100g) 364.04 | 415.28|443.82| 401.22 | 412.93 | 389.29 | 390.02 | 387.39 | 435.88 | 429.83

&= (g/1009) 1.80 1.93 | 2.03 | 2.14 1.91 1.75 2.02 2.05 1.90 1.94

3t X12(g/1009) 0.25 | 0.25 | 0.21 0.25 0.21 0.23 0.26 0.21 0.27 0.26

EiAXIZ(g/100g) | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SdAHESE

(ma/100g) 19.94 | 16.85 | 13.65 | 16.45 | 15.40 | 15.48 | 17.17 | 17.07 | 17.41 | 17.09

Ph 577 | 588 | 579 | 5.83 5.92 5.86 6.15 6.01 6.11 6.16

3) FralvAE W3}

@ th7gt (Escherichia coli)

HPP(219t7]) 48z w2 tigdd WHsts s 27 % 14 7 Zo] el
th Z7|#57F 26x10° CFU/g 9 o, 2500barelA] 120sec 7+ HPP AHF3stgdS S
%o e FAEE Ho}), T2 YA 180sec HTIHE W=
%)9] =S FAEE Holy] AREte, 3,000bar o]t ¢ ATt A= BF
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l
-

HPP(21197]) 8z mE FATENTd Hsts s 27 & 14 7 Zo] e
Witk 271747 24x10° CFU/g ¢ ), 2,500baro] A 120, 180sec 7+ HPP |59 2 u
o] Zragol Zzb 1.1x10°(52.49%), 6.4x10%(73.44%)2 & JEGAE T2 Y3 nAE9
H&] Zago] Wolxe Aoz FAH oL, 3000 bar o A9 60secol Al 2.4x10°
(90.12%) o] ZAg&S Holr] Al&ste], 120sec o] e 98 % o] AL JER] o]
e HEnAEH v HAasS BT webd] I EFFTEY] F9 3,000 bar o]
o] Z7NA =& HAES Hols Aoz AzHEr.

@ g zH ol BExAlo]EA| 2 (Listeria monocytogenes)
HPP(Z18t7]) g8z mE gzeHgol ExAtolEAY L WalsE s 27 E
14 7 Zo] JeRN At 271747 1.6x10° CFU/g & ull, 2,500barol] 4] 120, 180sec 7FHPP
AYstES o Zz 1.2x10%(92.50%), 1.0x10%93.75%) 2 ThE Slsfin| A& uls) e <t
A =2 ALES YERA S, 3,000bar o9l 48 A= T2 A=
H gk 7H4 AeS ®B§3, 3,000bar 180sec ©]/de] Z7A 95% o]de] FAE&S YR
ATt

kel

@ Amd e} (Salmonella typhimurium)
HPP(Z17]) g8 xdo] e ARl s s 27 & 14 7 o] e
T} Z7)747F 4.8x10° CFU/g 9w, 2500bareA] 120sec 7+ HPP A 3PS A-$
14x10° (70.83%)] A< HPom, 180sec M stFL W= 51x10°(89.38%) 2 FFA&0]
A} Z7}5ch7) 3,000bar ©]AFe] QE I A|ZFAE BE 96% o|Ae THASS Bt u}
2A o2 A EF rlR7kAZ 3,000bar o]Ae] ZANA S FAEES HolE AL
2 Azt

® Fgu| B8] (Vibrio parahaemolyticus)
HPP(Z9H7]) bz we FdvlBege Hsts SQlsiE 27 % 14 3 Zo] YE
Ak 271757 1.9x10° 4w, 2,500barell Al 120sec 7+ HPP A 3stge A% 2.7x10*
(85.79%)9] ZHAEL BPom, 180sec AP S W& 15x10%92.11%) 2 Ao Hap =
7}seh7h 3,000bar o] 4] OL%HJr 17}011 E EF 9% oo fass HATh wEhA
3,000 bar o]4e] ZANA =& 7AAEES Holx Aoz wodEr).

® #simAE Aol B2 HPP A Z2A(E 14. 19 9 F=x)
9 Ao A9} o] HPP(Z21¢tY]) ¢z &
2H 2ol R Al EAY| 2, ARde}, HH s
zol7b e, B dgxAdAe FAxEdTE Rt fage] TP I
i1, 3,000bare]] A 120sec ©]4t A A AP BRE ulE] FAhFo] 95% o]



FAHAG. o] B2 HAIFZE W 5%¢ fsjrd=el tE HPP Az HL =12

3,000barel] 4] 120sec ©]A¢

¥ 14 gHxAE 95 vAE dg

=z 2,500bar 3,000bar 3,500bar 4,000bar
Jlz4| 120s 180s 60s 120s 180s 60s 120s 180s 60s

7
—_

b

Escherichia coli | 2.6x10° | 6.2x10*| 1.0x10*| 7.8x10% | 3.8x10%| 2.4x10% | 4.2x10%| 2.8x10° | 1.1x10°% | 8.0x10?

2 A2 (%) 76.15% 96.15% 97.00% 98.54% 99.08% 98.38% 98.92% 99.58% 99.69%

gfl";gg”o”cc“s 2.4x10° | 1.1x10%| 6.4x10%| 2.4x10% | 4.2x10%| 2.2x10%| 3.8x10°% | 2.3x10%| 1.2x10%| 4.0x10?

BAE(%) 52.17%| 73.33% 90.00% 98.25% 99.08% 98.42% 99.04% 99.50% 99.83%
Listeria 5 4 4 3 3 3 3 3 3 3
monocytogenes 1.6x10° | 1.2x10%| 1.0x10" | 8.6x10° | 5.4x10° | 3.8x10° | 2.8x10° | 2.2x10°| 1.6x10°| 1.4x10

BAE(%) 92.50%| 93.75% 94.63% 96.63% 97.63% 98.25% 98.63% 99.00% 99.13%
Salmonell 5 5 4 4 4 3 3 3 3 3
typhimurium 4.8x10° | 1.4x10° | 5.1x10" | 1.8x107| 1.2x10" | 7.0x10° | 5.7x10° | 2.0x10° | 1.4x10°| 1.0x10

BAE(%) 70.83% 89.38% 96.25% 97.50% 98.54% 98.81% 99.58% 99.70% 99.79%
Vibrio 5 4 4 3 3 3 3 3 2 2
parahaemolyticus 1.9x10° | 2.7x10% | 1.5x10" | 7.5x10° | 4.6x10° | 3.4x10° | 2.2x10° | 1.2x10°| 9.0x10°| 6.0x10

BAE(%) 85.79% 92.11% 96.05% 97.58% 98.219% 98.84% 99.37% 99.53% 99.68%

0%
— &z
—— BMECATR
20% —— 2l AH2I0F 2EAOIERILI A
At g}
40% EHIBel
60%
80%
100% : : :
0 2500b 2500b 3000b 3000b 3000b 3500b 3500b 3500b 4000b
60s 180s 60s 120s 180s 60s 120s 180s 60s

a9 9. dExAd mAAE F4EF
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A 6 A Aol g2 A xR

1.

ol

R 9

o

A5

®

=
) .

H G A7tE71E9l 231 A8 7]& HPP(High-Press processing) *@ld] wE = &n}o]
Bl AlE xS AAE7] flstd 4", A Blelals 7] RE AMEARE sk
E=2atolg s AA7HA ARt FAHEE SFET o]8st] FA5H] WEel vjFel E7}
St waka] =2ulolal 28t e Caliciviridae familyo] £3tHA ©d7lg RNAS AU
FAgs, dssrd, S35ty S0l FAFSE Al Bl Feline calicivirus(FCV)E =21}
olgi2 IAIEAZ o]8-35}e] Plaque assay ¢ TCIDsy F AZEWHol wpE HPP Z27Y ufo
2o AEEE thxTo vla B4 2E A4¥9 dxT= HPP AYE sHA @2
ABE ol&stlen, 33 e dyste Z2AE v wstth

f"l

—_

=0l mleld =g HFA17
gyt Aol A&
A AR -70CoA A Basly .

@O 2ol Hpolz = HF
Z 450g& EH3F blenderE o]&3te] 187t grindingdt Fofl FCV 349 50ml 7135k
30sec?t ThA] mixing SFHTE YRS Q] ice-rackell 10g 2 7|E7F A7|A] EEF Al o
= 20CA 3% B AES ¥ F, Ul @92 ¥ st A4 A7bA 70T A
B st

op

o

Zhzte] AEzAC A HPP A7 ¥, 2 2 AT wlolgjaste
1x Phosphate buffer(Dulbecco’s Phosphate Buffered

ol
L
)

O
el

o
£
[
1B

ol
L
X
>
1l

(e8]
a9
2

Saline 10x, sigma) 3ml & FH S 2 Y3 FES] vortexing 35 2 3,000rpm Oﬂl\i 155
2 AAgelshl A5 3}

o AF A7A| -70C o RESHYTH

mlo
11t
o
2
S
=
ofo
ol
o,
B
lo
B
oz

i
%

O
=
E
o
T
=
o
)
=
-
c
o
D
2
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2) 49 % A Aol GE FCV AHIAE 27

HPP 2] <& 2 Alzke] W2 FCV AFEAE =2 gekd oz stolsly] 9sle FCV HZ2ET
7} 4.8 log-TCIDsy/ml 2.2 A#E A|8E z+zt 1,000, 2,000, 3,000, 4,000, 5,000, 6,000 bare]
o2 180sec B9 A T, TCIDs & ©]83}e] pretest 3+ T).

pretest 272 Hg o 2 FCV7F AFEEE ol 2 A|7hS AEFHoz golr ]| 9ste] FCV
AZ% 57} 64 x 10° PFU/ml(4.3 log TCIDsy/ml)o2 A ® A5 2,500, 3,000, 3,500,
4000 bare] o=@ 60, 120, 180sec E¢F A FPow, FCV wW3= Plaque assay <}
TCIDs& ©o]-&3te] gelstdrt.

T3, = oA BA7F HE EHE B 95t FCV AZE57} 48 10g~TCID50/m]
o=z I l»(ﬂV?)E 4,000 bare] oAl 10, 30, 60sec e A7 &, TCID5S ©]

o

3) FCV 27] 5549 A%

i\

3

Z Z9] FCV 27|%%d W2 AEATE 3517 95t FCV HZE %7t 104 10° 10%
10° PFU/ml (2.3, 3.3, 4.3, 6.6 log TCID5)) 2.2 A2 ® A|EZ 2,500, 3,000, 3,500, 4,000 bar<]
g oz 60, 120, 180sec EF HPP Aasta, 2 Z#E Plaque assay$} TCIDs & ©]-8-5}4]
glskar thx¢F vl ast it

4) Plaque assay / TCIDsg ©f 2|3t FCV AlE % =3

HPP A7 8, A7k, 27] FCV FEo] w2 FCVe AlELZ =Asly| 98t nlolz 2]
#EE e o4t HFHor HEF 4 JE Plaque assay 9 TCIDs assay F WHE o] &
sFaATh.

B Ao ALE-3F FCVE %3 A E<Ql Crandell-reese feiline kidney(CrFK) CCL-94+=American
Type Culture Collection (ATCC, USA)ojl A HoFwtol ALL3}¥ o™, 75 cr tissue culture
flask (Corning, USA)oll A4l 10% fetal bovine serum (FBS; GIBCO/BRL, USA), 100 U/ml
penicillin®} 100 pg/ml streptomycin®] X3¥  Dulbecco’s Modified Eagled’'s Medium
(DMEM; GIBCO/BRL, USA)& A}-&3te] 37C, 5% CO, Z7A 2~3Y ujstd o, AlX
7F 90% ©]’¢ monolayers FAdstH At s Yste] AL§-sIHT

vlo] 2] 9] wjS monolayer2 FAE CrFK A Eof FCV vjdd-S 908 F<F FHAIA wv}
ol 79 E ¢ dEE 3 F, maintenance medium (DMEM, 2% FBS)E “ol& H 3
7C, 5% CO, ZZANA vjFslgar, 24~487F & Al LW & 7 (cytopathic effects; CPE)7} ¥ o]
v 22E AEFo] WolAW uioly 27t AU WSt cell-debriss A AL Al
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22 442 F dlolelsARA L o gal BRFeA A4 AT

(D Plaque assay

CrFK cell-& 10* cell/wello] 2 6well plated] EF3l] 37T, 5 % CO, A 484]
7+ wjokste] monolayerS ?j(}il:}. HPP Zxa¥d sample Iml & 2% fetal bovine serum®|
E 3% Dulbecco’s Modified Eagled’s Medium (2% FBS DMEM; maintenance medium)-S
ol &3l Aoz A s MstHT. 2 well ¢ growth mediumS A|A3st PBSE A3
5k =, &4 3 A3 sample2 0.5ml HFdte] 908 FQ 37C, 5 % CO, incubator o] A]
infection AlA wlol 27t SFA X T F JAEE P 2 F, 1.5 % agars} 2%
FBS DMEM< T&o 2 412 overlay medium(0.75 % soft agar)E 2ml EFsle] 23 %
37C, 5 % CO, incubatorol A plaqueZt FAAE o 712 wjYd :}E]-. plaque7} A=
overlay medium-& W ol 3.7% formaldehydez AMXEE A7l &, 0.1% crystal violet
o7 M5t AAE plaque & A43te] PFU/ml (Plaque Forming Unit/ml)2 WERY
9ok,

@ TCIDsy (50% Tissue culture infection dose)

96well plate o 10* cell/well o] H=E BEF31d 37C, 5 % CO, ZANA 4847 v s}
o] monolayerS AAth Z+ well 9] growth medium2 #| A3t HPP T X2 E sampled
2% FBS DMEME o]&35le] Azxsog 3AAzl &, 50ul 4 87 well o] EF3}e] 908
E¢F 37C, 5 % CO; incubatoroll A infection A]# Hlolg 27t SFA X FHAL F Y=
sttt 908 FH o o]E thA] 348t Z welloll 100ul®] maintenance medium FH7}ste] 5
A7+ 37C, 5 % CO, incubatorol| 4] Hl ksl Tl vlek 58 A ol maintenance medium-< A A
3} 3.7% formaldehydeZ A|XE TAHAIZI &, 01 % crystal violeto 2 2351y 712|358}
o] 50%o]% CPE7} vrERdE welld] SARAE 18 10 9 Zo] Reed-Muench methodZ AF
sl log TCIDs/ml2 EA| ST}

Reed-Muench Method

(% positive above 50%) - 50%

PD(proportionate distance)
(% positive above 50%) - (% positive below 50%)

> (log dilution 50%) + (PD x log dilution factor) = log ID50
> log TCID50/ml = (log ID50) x (per unit volume)

2 10. TCIDsy 2 Reed—Muench Method
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w2uboleiz thAulolel ) FCVel tlg HPP A2 &g v
EA7E

[e]

H3t HPP 3 A1E AEE Z2H35t7] 95t HAol e 24 AT nlolg~
T Ask7] A% @AY PHe dolrgek

@© =l "lold 2 HF
A ZF AAo= vlolHAE HEFAF 7] AHFEE, I 11 9 Fo] A =& grinding 3}
of HlolEl2E HIFATI= HHE ]o‘

stATh ZF 450gS WA grinding o A HZF FCV
S=HET llog =& uvlo|e£E 50ml H7bste HF =
A o] Fo|x]7] W&ol grinding ¥ F&

Foha 20T oA 8
g 4 QA sk,

= 9lth, HPP s 439
A oke] jce-racks ©]&

ok dal ol WA Sy 1 2RSS 4

sled 10g 2 dA5HA
TAME 82 A

L

18 1. 20l FCVE 83

A s gd.
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@ vlolaiz APE 9% A HH

AlEE = 89 93k HAo] gJoug, HPP Xz & 1 AAZ HZ celld] ZEAIZ 4 gle
o pipetting 37]= oJ@7] wWliEol] I8 12 & Zo| AIEE FHXHA|AH o] &3 Th HPP A
A& 10g2 15ml tubeo] 3g ¥ 1, 1x phospate bufferE 3ml 2o FH3] vortexing 3},
3,000rpm 1587} centrifuge 3ttt vlol#] 2= wl$ Zw 7FE 7] & 28 rpmol A= 7}

gt @3 el T EASRE FTATE FHot] AP olgsien, AxE AR

1
=

ol FCVE 1/2 2 34" AHzZE A8 ARE S48 HEE, HFHoE 2 gl F
£ A "o

PB 3ml + A|2 3ml
HPP I—EE| =

N

HIOlAA AEE 9 8Xcl 2.

0

a8 12. HPP



2) 49 % A Aol GE FCV AHIAE 27

Holding time 180sec &<t 4.8 log TCIDsy/ml %9 FCV Al&E& 671A &8 (1,000, 2,000,
3,000, 4,000, 5,000, 6,000 bar) ©Z pretest ¥+ Z7}E F 15 o} I1F 13 o Yeploh =T
7 Bl w3t A7}, 1,000 bard A= xpo]E HolR 9kekor}, 2,000 bar FH 50.79 % FAE 7] Al
Z5ke] 4,000 bard] A= ulolg] 27t 100 % APEEE Aoz Felxrh

E 15. HPP Hel &0 M2 FCV 2o H3t (Pretest)
(42l : log TCID/mI)

180sec 24& XA (bar)

HEZ 1,000 2,000 3,000 4,000 5,000 6,000
4.8 4.8 4.5 2.1 ND ND ND
ZAE(%) 0 % 50.79 99.79 % 100 % 100 % 100 %

¥ 335 WHEAR g

| —
3 \\
T S

Control 1.000 bar 2,000 bar 3.000 bar 4,000 bar 5.000 bar 6.000 bar
otz

12 13. HPP X2l &0 M2 FCV 2 83 (Pretest).

HHOI 21 2% log TCIDsg/mi)

pretest ZIE HlR}OZ FCVZF ZAE7] Al2skes &8 2,000 bar B8 EF AEE=
4,000 bar Atole] &7} A|ZHE ME3S A|A Plaque assay9t TCIDss F3f W3ts #ESIA
om O AFE x2Tet vt & 16 7 2 14 o YERIITH

pretesto} mEZ7FAIZ HPP A2 # o] Folgddl whe} FCV Has &3 F718) <
Ao ™, 3,500 bar FE 99 % o]4e] 7AELS VEMIYT 4,000 barell A 100 % o FHAE
B3tk HPP AZ|A7te] w2 A4S HWsiEE 22 48 oA 60% HHoz A4
< TS w, HYAZE dFo) W2 FCV A EL A &L AL B £ Itk

rr

7

e

odo Y



H 16. HPP X2l 251 Al2 AIESH0 THE FCV gt

Alg abg
otz St
A2i(bar)  Al2(sec) | piaque assay () TCIDsg A B ()
(PFU/ml) === (log TCIDso/ml) e
=z 6.4 x 10* 4.3
120 1.6 x 10* 75.00 % 3.5 84.00 %
2,500
180 1.2 x 10 81.25 % 3.3 90.00 %
60 4.0 x 10° 93.75 % 3.0 95.00 %
3,000 120 3.6 x 10° 94.38 % 2.5 98.40 %
180 4.8 x 10° 99.25 % 1.6 99.80 %
60 1.2 x 10° 99.81 % 1.6 99.80 %
3,500 120 4.0 x 10 99.93 % 1.5 99.84 %
180 2.0 x 10° 99.99 % 1 99.95 %
4,000 60 ND 100 % ND 100 %
* 33 QA% ¥ Augt
100000 5
45
10000 *\ 4
- | 35 =
= =
> 1000 3 E
i 2.5 '|__>‘|
53[ 100 , &
= 1.5 "5‘?“
10 o
05
0

control 2500 bar 2500bar 3000bar 3000bar 3000bar 3500bar 3500bar 3500bar ADDODbar
120s 180s 60s 120s 180s G0s 120s 180s 60s

EE S

(]

= A

J8 14. HPP Xcl 2 A2 MI238H0 HE FCV B3t

9 Adol] F7FHo 2 4,000 barell A holding timeg Zo]7] 93}e] 10, 30, 60sec & & T A
E3AIA TCIDsp& ©]8-3te] FCV AMEEE It ojZ79} vlaste, & 17 o 27 15 9
UeRATE 10, 30sec 25 9.9 % oA = £ BYo} 60xd A 100% FAES
B

rlo
!
98
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E 17. AIZH0ll & FCV B3t (4,000bar) B

= 45
TN TCIDso o a oo = 1
(bar) (sec) | (log TCIDso/ml) E(%) S 357
'5 3 L
[==]
= 4.5 = 25+
A2
10 15 99.90 % = 57
= 17
4,000 30 0.5 99.99 % ”'E 1
o control 4000bar A4000bar 4000 bar
60 ND 100 % 10s 30s 60s

APl
O 15, Al2t0ll & FCV Bigt (4,000bar).

mebd, FRAA A A Ak AR G} FTke] FCVAE § & o] e A
AHEE, oo 2L Az B o %e FEHA 7 AT holding timed T A Hr} &
Ao @7 holding timeg F& Aol Zulolg|x ZHhd] F I FE AeR
A,

HPP 2] redw} Azt
r2ulolg g 43

)
(RUBY

ofi
9

2 ZFst E uf 4,000 baro 4] 60sec F AHIIE AF =
E843 A1 ALZ o FFE.

3) FCV z7] 35¥ AlEAL =34

Z Fo] FCV 7] T 107, 10% 10* 10° PFU/ml (2.0, 3.0, 4.0, 6.0 log TCIDsp/ml)© 2 #]2]
g AES 4744 ¢=(2,500, 3,000, 3,500, 4,000 bar)©.2 60, 120, 180sec EF HPP 3t Aw}
8 7 13 16, 17 o JeERNUTE AZ wHdl] wla} zho|E Holr|Ee A HFo

FCV 271557} UYe42 o otgoa] AL A7t AMEstE AL 2 4 ¢arh

il
4
ok

4) Plaque assay / TCIDsg ©f 2|3t FCV AlE % =3

o

ulolg o] 78S o838l AFAHo=2 HEF 4 U= Plaque assay o TCIDs F 4
o8-t HPP Az ™, Az, 7] FCV X WE FCVe AMEEE FHsla 1 ZiE
% 18 3 a9 16, 17 o JeERTE. FCV %7] % 10% 10° PFU/ml (4.0, 6.0 log
TCIDso/ml)e] -9 ¥]Z=3 A AL Jehgiglon), 7] =71 105 10° PFU/ml (2.0,
3.0 log TCIDsp/ml) 2.2 & Aol Hhio] mE #age 2ols Y.

Plaque assay9] 73-% %7| FCV7} 10> & w 3,000 bar 120 sec, 10° ¢ wj= 3,500 bar 180sec
gl 100%, A& HPorl, 2L AEE A}4sle TCIDxpo 2 Ads9L A9 2,500
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Mol mE Fad %

bar 120sec, 2,500 bar 180secol 100 % ZAEL JeERJQITh ©]& 3t B
|-f= detection sensitivity o €3t Ao 7 HhE] 01731:]- Plaque assay ol
o]ﬁd W ol 7] wo ez HEEo| Plaque
7] {18l A= Plaque

o7h UEhbE o
EA 8t Q)
on, gt FCV 4SS B

H| 3} TCIDsp> 2
wgstaitta
3l

assay ©°l H]3s}o
assay 7} 8 Zloz o

P
TS
k3
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H 18. 2 &0 FCV =J| s& & H= 2 2 HPP Ml & H3}
Alg ghy
&= (bar)  Al2H(sec) | Plague assay Ao TCIDso N
(PFU/ml) SLE(%) (log TCIDso/ml) L8 (%)
xJ| FOV s& 2.4 x 10° 2.3
2 500 120 4.0 x 10' 83.33 % ND 100 %
' 180 1.0 x 10’ 95.86 % ND 100 %
60 2.0 x 10° 99.16 % ND 100 %
3,000 120 ND 100 % ND 100 %
180 ND 100 % ND 100 %
60 ND 100 % ND 100 %
3,500 120 ND 100 % ND 100 %
180 ND 100 % ND 100 %
4,000 60 ND 100 % ND 100 %
xJ| FOV s& 2.0 x 10° 3.3
2 500 120 3.6 x 102 82.00 % 2.3 90.00 %
' 180 2.0 x 10° 90.00 % ND 100 %
60 1.2 x 10° 94.00 % ND 100 %
3,000 120 8.2 x 10' 95.90 % ND 100 %
180 4.4 x 10 97.80 % ND 100 %
60 2.4 x 10' 98.90 % ND 100 %
3,500 120 1.0 x 10° 99.95 % ND 100 %
180 ND 100 % ND 100 %
4,000 60 ND 100 % ND 100 %
xJ| FOV s& 6.4 x 10* 4.3
2 500 120 1.6 x 10* 75.00 % 3.5 84.00 %
' 180 1.2 x 10* 81.25 % 3.3 90.00 %
60 4.0 x 10° 93.75 % 3.0 95.00 %
3,000 120 3.6 x 10° 94.38 % 2.5 98.40 %
180 4.8 x 10° 99.25 % 1.6 99.80 %
60 1.2 x 10° 99.81 % 1.6 99.80 %
3,500 120 4.0 x 10' 99.93 % 1.5 99.84 %
180 2.0 x 10° 99.99 % 1 99.95 %
4,000 60 ND 100 % ND 100 %
XJ| FCV & 1.5 x 10° 6.6
5 500 120 1.8 x 10° 88.00 % 5.8 84.25 %
' 180 1.3 x 10° 91.33 % 5.3 95.00 %
60 8.4 x 10* 94.40 % 5.3 95.00 %
3,000 120 1.4 x 10* 99.06 % 4.8 98.43 %
180 1.0 x 10* 99.33 % 4.3 99.50 %
60 4.8 x 10° 99.68 % 3.3 99.95 %
3,500 120 4.4 x 10° 99.97 % 2.8 99.98 %
180 1.2 x 10° 99.99 % 2.6 99.99 %
4,000 60 4.0 x 10' 99.99 % 2.3 99.99 %

* 33 WMEAY F
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HHOl24AZ= [ PFU/mil

HHOI 24 A== (log TCIOse/mil

10000000

1000000

1000007 e ‘-\\
-
10000 E——

1000

100

’ \\x
\\A \ ‘\\. 2
—
‘I L L Il N L # L ;_ L L . n — a

by

control  2,500bar 2,500bar 3,000bar 3,000bar 3,000bar 3,500bar 3,500bar 3,500bar 4,000bar
120s 180s 60s 120s 180s 60s 120s 180s 60s

EE-Sa RN FL

g 16. 2 =0l FCV =J| =& 2 Plaque assay 0l 2 &3},

e
\““a
1 \ N
0 . 4 : : i h i : L : B . i g i - —}

control 2,500bar 2,500bar 3,000bar 3,000bar 3,000bar 3,500bar 3,500bar 3,500bar 4,000bar
120s 180s 60s 120s 180s 60s 120s 180s 60s

gEzA Y AR
(=]

a8 17. 2 S0l FCV =J| =& & TCIDso Ol TE B3t

_83_



2
N
)
r o
o|f
)
T
L]
g
)
E
L}
rl {
B
)
N
ol
i
N
IN
B
NE
T
'
o

2)

AP ¥ R olE

e

g7tslA] e 98 F& £& 15C HPP(ETG7])ol ¥of 2,500barcl 4] 28 3%, 3,000bar
olA] 18 28 3%, 3500barcl|l A 15 28 3%, 4,000bar 18] &7 A|7ke = zhzt 3
F ET glo] £22 &7 JheRFE Fdsidon, dHzAER 50704 A7 st
.

HE AL

g7tslx) B Y8 FL £ 15T HPP(EZYG 7))ol ©o] 2,500baro]l 4] 28 3%, 3,000baro]

A 18 28 38, 3,500baroll Al 18 28 35, 4,000bar 1£9] &3} Aj7te g2 Z+zh A3 &
WHO~2C) BHSEA FAAYSA G HEE wmI shgrh BEY AAE 29

Y, 69, 82, 109 AHABS AFFE 4% BARHOH, ATE BAE 711, 018
g AEEA 9 1 475 W 2 o2 9 3) RARAE A o U Yo A
st

gztslA] e Y98 FL £ 15C HPP(ZZY 7)ol ol 2,500barcll A 28 38, 3,000baro
A 182 28 38 3500barol| A] 18 28 32, 4000bar 182 4B A 7tez ztzh A3 =
AA FFHAE AASATE 504 o3t 167 (% 8%, & 8%)oE Fdd
st HPPZ %, 54, 8d ﬁﬂ/\]%ﬁﬂ A HAAME AAlsten, FEHAL
A4 1‘415%% Arste] A AA FE F Ui AEH AHYzAS HEER 5o
;1(_ [e]
o

rlllo ¢
o
m&fn F

WA |EE 474 FBo Yatel BAER Sk
22 53 1F02 "2 ET Aolglt 54, dxTRY 23 MEFHADL 4
A gt 37, Yz vl B4l AR WolAm 4t 14702 BARAT B A%,

ob AulAol 73 4717 sHEo WHEe WUl A4z @Ak
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HPP(ZXA7NE " A3 =9 228 ®3E FA% 23 | 19 oA st o
2,500baroll A 28 AstAE W 507HF 467H(92%)7F 2 HE oW, 3E AsiHe e
4870(96%)7F &Z+= T} 3,000baro] Aol e BF £o7 A E€4HE Aoz FAHN
o}

¥19. g8zl &z14

4 2,500bar 3,000bar 3,500bar 4,000bar
- 120s 180s 60s 120s 180s 60s 120s 180s 60s
&2t 46 48 50 50 50 50 50 50 50
g§2= 92% 96% 100% 100% 100% 100% 100% 100% 100%
2) REA

HPP(Zu g2 o8 A3 & 2d 142z F 10¢
g 18 oA veld Zuhsl Zo] ¢ Z

g F AATh 53] 8U AHFAIHNA 3,000bar 12 ©]3}
A A3k A Aoyt S vEE S AT 5 ATk

6.0

&

240 |

O

O

=

F oo |

w20

0.0 1 1 1 1 1
0 22 42 6 8 102
- x2 —0—25000/60s  —0—3000b/60s  —O— 30000/ 120s

—— 35000/ 60s —0—3500b/120s  —— 4000b/60s

218, HPP Az Ad o2 ATdZ4 w3l
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n A EWEE AAE] ATEE E 20 oAt Zo] 10¥ AHAAHAAM iz AEsrt

3.7x10° CFU/g & w 2,000bare]l Al 22 & d 2L 24x10° CFU/g, 3,000bardf] 4 28 ]

& AL 39x10° CFU/g, 3,500barollA] 22 A3 AL 1.9x10° CFU/g o2 ¢Eo] Z718

T F A FAE AV vEEnh A AR w2 AdgE 109 FATAI A

3,000bar oA 12 o 1.1x10° CFU/g 2849 u 39x10° CFU/g, 324 uw 28x10*
CiU/g &2 A% 7P°ﬂ upek Ao z*‘z%ﬂ 25 gl At

l Fo REFA, o BE A$ ATS7E 1.0x10° CFU/g o]}

A }1‘51]‘146]' —’F A ZAYE AA3A, A AFZ2AE EUE AHT ¢

2 Ao JFE2AL HA 3,000baro] A 18 o)A A 3ok

i o ge 1>
o g
Y
ox,
%o o
oft
N
o o
lo
[0}

e
ox,
k

%20 HPPA 2] 279 Ba7|7e) 2 A S48

ns 0x 2,500bar 3,000bar 3,500bar 4,000bar
120s | 180s | 60s | 120s | 180s | 60s | 120s | 180s 60s
D-0 <10 | <10 | <10? | <10° | <10% | <10® | <10 | <10® | <10® | <10°
D+2 | 38.0x10° | <10% | <10® | <10 | <10% | <10® | <10 | <10® | <10® | <10°
D+4 | 1.1x10° |6.0x10?4.0x10?|3.0x10%| <10% | <10® | <10 | <10® | <10® | <10°
D+6 | 1.2x10* |8.6x10%|6.1x10% 4.6x10%| 1.6x10%| 1.4x10%| 1.4x10%/9.0x10?| 7.0x10?| 8.0x10°
D+8 | 2.2x10° |1.6x10%|1.3x10°|9.7x10*|2.1x10*| 1.7x10*| 1.8x10*|1.3x10*| 1.0x10*| 1.1x10*
D+10 | 3.7x10° | 2.4x10°|1.9x10%| 1.1x10°]3.9x10°| 2.8x10°| 2.6x10°| 1.9x10°| 1.4x10°| 1.6x10°

3) BRI Ao B BEAA

HPP(Z 3¢ ‘ﬂ)i 4 Held Fol BEAUE 09, 59, 88 ARARAN Hz
S A3 E 21 oAk Zo| AT A FAESE FUH A5 o
SHEEAY ﬁwmtﬂi folg AR 3,000bare] 4 22 J
FAH 4180z YobRAT 8U ATMAPAAE 45502 HEPH NuBL o 52
4 17 Boh wsussl osld o A8 Ao zm-azm z

u T G io]-é Aos deds. HPP(E

lﬂ

21 HPPAE z7¥ Hpr|te) 42 pisay dst

2= 2,500bar 3,000bar 3,500bar 4,000bar
120s 180s 60s 120s 180s 60s 120s 180s 60s
D-0 4.6 4.6 4.6 4.5 4.2 4.4 4.2 3.9 3.9
D+5 4.4 4.2 4.2 4.1 4.1 4.2 4.0 3.8 3.8
D+8 4.6 4.6 4.7 4.5 4.4 4.3 4.1 3.9 4.0
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i

772 =4 YA A

2. A AF ALk 91% HPP =20 474

AAE A 9I% HPP rEde zAL Y. fandE 2 =zulolds A
53 AsE A48T A4 HE 24 8
BE 2 wzvloly e gagol EomA Yo Folsm, B
3 RSl 4AT F U JHE FAste] A4 HPP HY2AS ¥ 2 9 Po| =2
sheich.
}22. HPPH A AHxA

T 5 AR 7E dE=A(F> 15C) | A AHxA
5t THH7E 455 o) 3,000bar 22 ©] 3}
F FdE - 4,000bar 1% ©]3}
3l m A= 95% o] Aot 3,000bar 2% o] 4 ¢} 3,000bar
FCV 95% o] 4+ 7+ (TCIDs) 3,000bar 18 o4 A7k 28
g 7} 100% ez} 3,000bar 12 o4 | F&: 15T
nE 8UAI} AlFS 10710 013} | 3,000bar 12 o]
8L TS S 458 o)A 3,000bar 22 ©] 3}

27454 o 98 & AR A £ELF0R A8 e F5 AA X229 F
4 A2 27A(3000bar, 28, 15C)02 21 Ad F 2P20 o THE7]0 500g 4
A3

Hd
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ICEdt2o] &S A F 3~4pack A TF=E AFL 523 7HHol Az wigsi FH5
< WEeE HUES stlen, Brhs “k, *J*LE, 744, T Ab 474 FEo g H7L
st v Ak 7142 500g pack® 5,8004 AlBEch Hrm AL “mleEe 57, L
44, 2% 33, UE 24, weuE 13702 XHQE% sttt

>~
ol
in)
_E,
kel

23 s} ol FRAFTF B AMEE 242 437, 45802 B4 et

=
HEHS 2 Ao WrHYo, AAE avA 7}7401 A 2e Aom Hrhwol
585

HEAeQ 30382 st oAl 3 340w HE FEHT ofF 22 R &
A= ATt
%23. 7|le B#AZAR
tHatdd ot MEE A T OH 2L AL
30CH 4.1 4.4 3.3 3.4
40CH 4.4 4.6 3.1 3.5
50CH 4.5 4.5 2.6 3.3
Sgd+ 4.3 4.5 3.0 3.4

AUYE ZAEAES BE 9ol % 30th7k 41F A Hs) 0TSk S0tk 447, 45HC
= : Elwto ™, AnAF 71 tisk = 30t) 337, 40th 3.17, 50TH
. Aol BL4E Mol R A5t RA BAHAT. b Fad Tejelatl
A 4001357, 308347, 501337 #o2 2 Aol glol WmA WA shgrh o Ze
A E TRANA 47 et F UR B AMEE Fou} bzl Eob FrjolAl
2 golmals AW UEgee ¥ 5 dPonz, WAt A%E A% A7MAY B
1__0

f
i
N
iy

P

T
P
T

npEo]l dad Aoz votdn
5
——30cy
— ——40ry
—— 50c}y
4 4
3 4
2 . . .
ot AME 7tA THof 2| A



A9 A Ao xA/IME A 12 HF /1FxA DL FavA
=3 vlo]ly A APE S Qs ALEFA A 2H A

1. ATEE

9 ATAT 47 AFRY A2DL
SANA R A wAE YAos B
g e, HHel ARz aeR FEHQ Aol oFod &

olt}.

2 ¥YAF 20l e ANAFEA L fANAES volgx AEe
A% AP A9 AR

1) %4

OEEICED
0 2 AAL A5 BAA HAL TP AN AA F2AT.
O A17): 6~8Q (B F5L: 238C)
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10 A zagAlg] AAIE9 #2439

-t

A3 E 2 o8

b

=1 A2 714 HPP(High-Press processing) A @ 33 o] w2 AlAF HHAHS
HAESH7] fsteq AAEFLS Aoz {3 vl W E 55 (Escherichia coli, Listeria monocytogenes,
Salmonella typhimurium, Staphylococcus aureus, Vibrio parahaemolyticus)®] 71240 1A AA}

g A3
z

T,
X
=N
+
oY,
>
SE
do
:(I)LL
=)
o
e
oY,
N
>
ﬂll
e
El
mz HE
1%
ol %
s
0
td
uly
>
ot
o,
=
BN
—LJ
fr
T
=
=
_Nl_'/

A3 EE3Hu) A (Plate Count Agar)E °F 20md
EFste] AAe wiAE & gt SxAH. SR HEZFH A= 37T Incubatorol]
A 24~48A17F wjoFstel 30~30070¢] R e A3 FHRE Hoto g AAtsHTh
HPP A2 2 s47 of2 A58 2T o= st FFARF we A+ Wt vl
skt

FAAE AL

e

A ErZArst B9sHAl HPP A2l & 71a AE(APE) 255 & 2T blenders] A%
QLibghzel 225n0 ok EFF T FASY HPP Aol a4 we AEE gx

=S

=Rl
2 4EAY A7 3o dE fFAuAE HAE AAEAT. 7 AEF AR A HA
12! = z

]_

ol

L

o (o & &

il ol&3td HEIUOH FETTE ol8std e dEAth &4 T
AAH S ook Zo] AAlE T
- th7d-d(Escherichia coli)

Hj ]

#A3 ® AR 1mt = 3709 EC broth o] HZE35 ] 445+02°C oA 244247 HjF &
b7 S E REads FHeE FYT A dEEHe Hade] HAE EMB H
e A (Eosin Methylene Blue Agar) o] HF3d}e] 35+1C ol A 2424 7F v k3t & =241

24 gag =t PR PgE PHoE BISAL
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1)

o} AN S At (Staphylococcus aureus)
F33 & AR 1nl = 10% NaCle A7}aF TSB(Trypic soy broth)] o] 743te] 35~37°C
ol Al 16417t Fwuld SHTh o] FEulgddS Egg yolk Emulsions 7
MSA(Mannitol Salt Agar) o 1#Fo] streakdle] 37C oA 16~24 A7t v okgit}, wj k2

o=
B BgE7E MSA WAl B4 2EH FS(RBUE L) 2 Ushin Fud 8w
WAR(FgEre)e] Qi HEe FeNEe Arsdrh. Leues HuuA e Qe

7 37T ol A 18~24A17F w3t & Staphyloccous spp.
A

A
HE3 ] A (Nutrient agar) o &
S AAYeH A= ZTE bR O R FATTAATT

2] 2H| g o} B Aol EA| | 2 (Listeria monocytogenes)

A3} 3 A& 1m¢ = LEB(Listeria enrichment broth) ®jX]ol] 7}&}e] 30°C oA 2447t
Suf et 3 Oxford agar ®j Ao 1¥]F0] streakdle] 30Tl A 24~48A|7F Hj k3T,
ik & uwj Ao A black colonyS A3 FHEHE Listeria spp. 2 HA 3T

723} @ Al 1ol = BPW(Burrered Peptone Water) o] HZ3at] 35ColA] 1882417t &
Tujorstth vkl 0.1mlE Rappaport-Vassiliadis(RV) Brothol] ZZale] 42T o] A] 24+24]
7+ el Zgujokste] MacConkey agarol] 1¥Fo| streak 3} 37°Coll A 2447k Hlj ok}

Z<dn] B 2] @ (Vibrio parahaemolyticus)
A3} 3 A8 1m S APW(Alkaline peptone water)d] X|of] #ZE3}e] 35Col|A] 18~244]
v ZHujoFst & owjgl-S TCBS agar (Thiosulfate-Citrate-Bile- Sucrose) v #|ol] 19 F-o]

AN A 18~24A17F wjFste] 27 2~4mm HEA Q] MG BES F o] 3
q

ofl

3

2 33 Ax 4y A AWERTE
¥l HPPAHHE Fozx H 88.15%

- 102 -



AT e ZHe

% Qlth (% 24. 1922, #=F)

$£24. HPP A2 {50 w2 dubAdS W3}
(%491 : CFU/g)
X2
e HPP X2l & HPP X2l &= ZA8 (%)

13] 2.3 x 10 4.3 x 10° 81.30%

23| 1.8 x 10 2.9 x 10° 83.89%

33 2.0 x 10 1.3 x 10° 93.50%

43| 9.8 x 10° 7.5 x 10° 92.35%

53] 3.2 x 10 1.7 x 10° 94.69%

63l 1.2 x 10 3.1 x 10° 74 .17%

73l 9.5 x 10° 7.7 x 10° 91.89%

83l 9.4 x 10° 6.2 x 10° 93.40%

B 88. 15%

2) §3uAAE W3}

@ w7t (Escherichia coli)
HPP(Z1 7)) Hg %o we g Hsls % 25 9 29 23 o Jehigith. 543
48 AT 2Hez AZH A== 83 Ao FHFAHIYE A ¥ T (2T
A o] 33 AZHAoU FHEAHYE I F (AEF)L EF EFE HAk ol w
gt GEAHZ 7 T AFEO FEE R Aoz dFHGem FARAAE AR ¢E
A7t fES Aoz AdHET
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®©

%

2
ke

ST (Staphylococcus aureus)

HPP(Z1 7)) Mg fFdd we FAT=d77 Hsts & 25 9 28 24 o YR gdnh
U3 4 A Az AHIH AEE 83 Ao dEAE FFd BAGel F
83] B Staphylococcus spp. 7} AZEEHAH. AEE WAIAZTEH FAI=GFTY EA 7
5 #Ast7] 98 MSA iAol wjd®E colony F FMEEATT 24l colonyét I 9
colonyE F-29] MeElste] NA wfAd] Fdmjds 3 g2 & At 2 5 2%
=% colonyE Staphylococcus spp. KitE o]-8&3sle] T4 A3} I T T H0o| ofd &

o -
Z(S. warneri, Micrococcus spp. )22 FAFJoH (R 25 Fa.) G AHTE 3+ FAA
sgrEe 242 € dAsgn

ol

H

5} A1

@ #zH ol R Alo|EA|Y| 2 (Listeria monocytogenes)

HPP(22147]) A2 fF wE g2gg ol RAlo]EAY A HM3E & 25 o VeI

th LS 48 A 2Hoz AZH AREZR 83 AFsYen A A AR A F
ol EREoIRem 4HAY F5Fo BAGlel glzHB el & ZFoll EA5HA

@ Amd 2} (Salmonella typhimurium)

HPP(2147]) A 5o mE Axdel WaE £ 25 o etk 5L o438 AHF

702 AHIH AEE 83 AP dHEAHD FF BAGe EF BHE 3 &

Q1519

® F<an| B Q(Vibrio parahaemolyticus)

HPP(Z1 7)) Ag fFo w2 Fguade WzE ® 25 o Jehidd. 593 ¢F
AE] 2102 AP AERE 83 Ao A H AR A §F AR EF BHE
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25 HPP 2] 4ol o2 Awkd 75 W3}
= e _ _ i ] ) .

2= el 13 23| 33| 43| 53| 63| 78] 83
Escherichia & - - + - - + + -
coli = - - - - - - - _
Staphylococcus M - - - - - - - _
aureus = - - - - _ _ _ _
Listeria M - - - - - - - _
monocytogenes = - - — - - - — _
Salmonella M - - - - - - - -
typhimurium =3 - - - - — _ _ _
Vibrio M - - - - - - - _
parahaemolyticus | = - - - - - - - _

(f: 94, -1 84

T1%23. HPP A 2] ol w2 uj 73t (Escherichia coli) W3}

HPP X2l &

HPP Xcl

0l




A 11 A A=AF AL R ALY S

1. A=AF AL

FL A TEE ARIe AL 5 ot staAE Y BE AZ 2o EE3 Fvl
o} zHze] WA wFol npEAsA ).

9 “A9E B £/71F 270 B2 AF AF2A L FATIYES Hole s AEE ¢
S ANFY AP AL ATATA G go
U vlele 2 ERHoR 4FY 5 UAES oowwm
A wel A5E AAe HFRAL 5

ﬁ
(e

o] Ze ATANE EdE 2 AFL FAA AXY & Y= A2de] FEojHoH, o9
I 712 ANEY YR vlolol=RE 152 40pt Deloly 10 Epe FEuol 4
A

2. A3
1) AA7A B2

HPP 2#xz® d% LQFZLS Ay 20113 5¥¢] ¢E TW TRADING CO., LTD A}d)

FZ3Y %%k% 19ton o] ™, %9‘43 USD120,600 o]t}

= S ANEAIESA He uy ZEFCR HE o 4 d A =

Aol A “?}7}—%7} AA Ee= —rxﬂi EHT o8 AASHEY Fo W 2
FaAlMToz A AFE vt wid AR gon, Apdsts AHH7ER

_|_4

A

1E A Fold @A stololols HPP 4#Aele 1QF YE2L AAsAom, Agto] 27
Aoz wolsdl 2% 4 A =Y
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[0 HPP A& " & FEA

TWT
TW TRADING CO., LTD. Mt TAX Tl —T127
102, 6-10, NISHIWAKA-CHOU, TAIL-0038 L < K5 i pu A eT64 1045
MISHIMA-SHI, SHIZUOKA, 411-0038, JAPAN, R RFAAAL L T AEN02

TEL 055-941-5370 FAX 055-941-537] E mail twi@nilty.com

MESSRS : HAEJIN MOOLSAN CO., LTD, DATE : 2011, 03. 14.
#1650-1, SONGJUNG-DONG, GANGSEQ-KU
BUSAN, KOREA

wobE Sk TEYET,

3T, BHTRE-THEHPP OYSTERODSAMPLED T 4¢.

Bad LS A M TS Al B kb AT IR Er A BLITT,
AHOTEST TR AZEITTH3 0 THY, LEGHR A00x12> 7o T4 58 Bl T,
ShipHitilige mUrZ g fLET,

LALCHRVHLET,

M ETT.

TW TRADING CO., LTD.

e Bk

PRESIDENT T. WATANABE

Lo FAAPERY Y

Artol A R4l HPP = SAMPLES- AES Az A28 o=w ) 7}
A A WS shiE Havl e A BHudh
&3] TEST§ o= wujs AWt Agoln], 1 & 40pt 10l &

Foll digh Ak e Ak

ARde FF Ag=dAay

re
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F=EAUILS(+S0/8,2X)

USD 1,070.6300 HYWxl: 3
Ingoicelia  I-110516 WHIANN  BA

AROA 12?‘25-}1 csmz}ngﬁ l@anun DUIYT  |(DEIIE § |(DCsTE

Qe 3 1 ﬁij 054-10-11-00015479 2011/05/16 | WepLdD

o cansn FREUF) FoavE 11 (mBR A Easwy 11

(BRDAwE] A0 N-1-00-1-01-5 sENIM § [DRAR JP WE KRPUS [

4885 HUED) Tew  [eag PR

(BEIRRA) 6 H B Ab-1-E7-1-01-2 EETETEEET T @ﬁ““” HEFTT T

(F4) HARNTEYF 1650-1
(AER & |ann)gls (WESEE 10 10 @ 2nauw 2011705716

MEaBRER) g3-21-12264 EEAWT 650 HeFAAENREH 157
o M E UHDENE) FB“GEI EEBNE N

(m3IRRS} o 2 FA-1-87-1-01-2

AEFL 618 SYETRE oo F@HEHHH!IEN! A @a_:,& MNE
&) MANMH TV TRADING OO LTD BRUNE 2 (1R WS, BHET

(RANANPA) TPIFTRADODOLY EL eI

. BE.na (Eeo/EEe0ie])
&8 @ FROZEN OVSTER IGF
©4 B FROZEN OYSTER IGF {b““

2. 52 Due e et @ 2e(s)
FROZEN OVSTER [0F 19,000 (XG) B.4 121,600
(HIGH FRESSIRE FROCESSING)

£ MagEg 453 A3
Fih 24 Azize] Su qidse
EEIEEELETE S
=4

5120, 686

MRS : & 000, - w3313 FoB)

@ 0307102000 [ eEw 190009[%)@ ] @ 129, 188 608
FaEERS L BEen fR-—-  (@2a2EN 1,900(CT)
@raaine pEiEEy
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FAAET BAS AFH] F9 dJCeZ = bacteria ¥ virus 59 HYA mAAEo]

A)
71 dut¥ oy, OF AES fEste 7HY dubHQ FR/o u| M EE T Esdericia coli

Bacillus cereus S°| om, AR &5t HIAAH nAEL FAA7E HHE E

S FANEe BAL Boln I £E/WL ARNL £

¥o,
o
)
c
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=)
—
©
&
=
)
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1995; Martinez-Manzanares, 1992).

L. monocytonesi= V| EAFAHATO2A ol Q] ARE AFE Fo
on, g]2H 2 olF(listeriosis) 2] @llo] H= F4
L. monocytones’= A F FFol wet 2 ool A dehbid, S8 oF 2 A,

o] 9 FakE Y= T UALBEE FAEAF2 o] L. monocytonesdll &3] LFE 7}

S0l AEE 2 AL 2 &FH (Ben Embarek, 1994; Lasse vigel, 1998).
53] #ZEo] Looli O157:H73 BHE®E AF=o] 543 F7hstal sle A4 A, CSPI

- =
Zo] g A RuFEgen, nZdds uid oF 73,0009 Ecoli O157:H7 & A=
o] W3} 91-8-(CSPI, 2003; CDC, 2003; Su and Brandt, 1995).

2]
2 B2 wkx]sle 7)&9 H4A7HE 74 (Minimal process teocnology)ell t3F #-Alo]
FHEHIL d&. 53], o8 H4E 7HF 7

; HPP)o] 341491 vl7hg 47 71e=A 2 9lg.

Z 231 4A 7 7]&(high pressure processing

>

HPP Az 7]&-2 1990dt] dEA s 7] A2 € o|%, v, §3 5 o8] x7}Hd
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[0 HPP A 7|= el »flol mat ofdAl(~10 MPa), U A|(10~40 MPa), 11940~

100 MPa), High Pressure Homogenization(150~250 MPa) 2 Z314(100~900 MPa)<.
2 ol S87Iese] AEHL e odAE FE E4A A VeE 285
ot BAE FATLRE W Axy F& F2E FAY IRAD AT
T 2QAE 22 EE Bald 4835} 0% Ao, o 0|48 nanogA AZ 2

NDS(nutrient delivery system) @Tto]l 7 o] 3o L.

K

AE F H7|o FolAe LP(~100 MPa), 7L-2(~50T) =1 34 ELE BEdtH
& FZste 7leel JMEEY 483t A Ui vimolEd B EAHEokd
high pressure homogenization 7|&o] 243} HFT 21d 7| AF7HF] AAHH,

Hddd, BE F AR rtervleR 28EHL S

HE 71F 7]eS ©]&3F shelflife A 2 & A (Pulsed electric field(PEF) as a
pasteurization technology, High hydrostatic pressure(HPP) for pasteurization and

sterilization of food, and extraction, Pulsed light as a surface-disinfecting method -5)

(QB) S 398 TR e BT g,
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RESERVATION PROCESS

- 120 -



o 2ol agte] Sojdor FHREH= HE WY B ZEblolg i SolHd |7 M4
of &gy drRAela MEEYA mel Ha FdHolE dodle A fA=He
MEe = =Zalo]lmE A4z M, maulo|aise Eold Belol AFsE LTuFE
HREo|=S AF (mzulold L HE A, ERTFRAITIZIOIA, L)

- 121 -



cm7bERE e ZIERA Bag Wi tHeR U8 Ee F7E
e ot HYTH

- 122 -




	초고압처리기술(High Pressure Processing :HPP)을 이용한 생굴의 유해 미생물과 바이러스 제거 기술개발 및 제품개발
	요 약 문
	제 1 장 연구개발과제의 개요
	제1절 연구개발의 목적 및 범위
	1. 연구개발의 최종목표
	2. 연구개발의 필요성


	제 2 장 국내외 기술개발 현황
	제1절 국내외 기술개발 현황
	제2절 국내·외 기술개발 현황에서 차지하는 위치

	제 3 장 연구개발수행 내용 및 결과
	제1절 초고압처리기
	제2절 유해미생물진단법 개발
	제3절 노로바이러스 대체 바이러스 진단법 개발
	제4절 HPP처리후 발생되는 관능적 변화분석
	제5절 유해미생물 사멸조건
	제6절 대체바이러스 사멸조건
	제7절 관능적 변화를 최소화한 최적 가공.탈각조건 및 보존성 연장확인 연구
	제8절 비열처리 생굴의 포장디자인 개발 및 시장성 조사
	제9절 생굴의 포장/가공 조건에 따른 최적 가공조건 및 유해미생물과 바이러스 사멸을 위한 생산공정 시스템 개발
	제10절 초고압처리 시제품의 품질관리
	제11절 생굴제품 생산 및 사업화

	제 4 장 목표달성도 및 관련분야에의 기여도
	제1절 연구개발 목표 및 달성도
	제2절 관련분야의 기술발전에의 기여도

	제 5 장 연구개발 성과 및 성과활용 계획
	제1절 실용화·산업화 계획
	제2절 교육·지도·홍보 등 기술 확산 계획
	제3절 특허·논문 등 지식 재산권 확보계획
	제4절 추가연구 및 타 연구에 활용계획
	제5절 연구기획사업

	제 6 장 연구개발과정에서 수집한 해외과학기술정보
	제 7 장 참고문헌


