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I

SUMMARY

. Title

Development of good tasted and Low salted Korean HMR by New Technological Process

II. Objective and necessity of the study

a

O
O

Objective of the study

Development of good tasted and Low salted Korean HMR by New Technological Process
Development of recipe for good tasted and Low salted Korean HMR by New Technological Process

Necessity of research

High salted eating habit of Korean is pointed out often times as one of the important
bad habit for health.

Ministry of Health and Welfare declared (2011), prevalence ratio of obese for over 30
years old of people is 31.9% (male 35.2%, female 28.6%), hypertension is 30.85%(male
33.9%, female 27.8%), diabetes 10.5% (male 12.6%, female 8.5%), high cholesterol is 14.5%
(male 12.8%, female 16.1%). This means 1/3 of over 30 years old of people has a risk
of prevalence for at least one more discase =¥ necessity of low salted meal

Medical expenses for 4 major chronic disease (hypertension, cerebrovascular disease,
heart disease, diabetes) is over 151% of total expense. Moreover Health insurance
coverage and number of patient for 4 major chronic disease is increased rapidly. 4 year
disease-specific scale insurance benefits from 2.55 trillion won (2005) to 4.91 trillion won
(2010) trend is increasing with increasing sodium content.

Recommendation consumption amount of salt per a day of World Health Organization
(WHO) is 5 grams, and as fallow Korea nutrition standard, 15-20 g per a days (2008).
However, general consumption quantity of salt is over 10-16g from Korean standard.
Major nitrogen source has been distributed. at salt (20%), Kimchi (196%), soy sauce
(90%), soybean paste (doen jang) (67%), instant noodles (47%), pepper paste (25%),
young radish kimchi (20%), and noodles (17%).

Thus, the Food and Drug Administration (KFDA) spread the policy to reduce of the



sodium in the food processing, and lowering the salinity for the next year in the soy
sauce, bean paste, hot pepper paste which is major sodium intake source of Koreans.
Expecially, in case of fermented sauce, to reduce the salinity up to 0.1-1.0%, and
maximum 400 mg per 100 g of product, related companies and is being actively
promoted.

Recently, traditional fermented soy sauce or elimination of salt using electric dialysis,
reverse osmosis technology for reducing salt is introduced (Korea patent No.0561688,
No.0561103). However, major problem of these technology is not just only salt, but also
sweat, or flavor source is also removed and the final quality of product is declined.
Additionally, a low-salt products on the market is commonly add potassium chloride
instead of sodium to keep the salty, and most of potassium chloride is eliminated
through the human kidney. Thus, high quantity intake of potassium chloride can cause
a shortness of breath, as well as heart attack for in case of patients with renal
dysfunction.

Until recent, commercial product of low salt RTE Korean food meal not yet been

developed, thus it takes a long time to globalization and popularization of Korean food.

Ill. Research plan and area

O Research Contents

O

Analysis of foreign consumer demand for low salted Korean RTE products and selection
of consumer types.

Localization model selection such as 1 type of low salt sauce, 1 type of low salt liquid
diet and 1 type of low salt meal set by domestic target sensory evaluation and chemical
analysis. Development of final total food quality model by quality factor by sensory
evaluation and chemical analysis of based on product model which is selected by
domestic and international consumer acceptability survey and basic research.

Correlation analysis and quality indicator suggest by the differences analysis of domestic
and international acceptability and physicochemical property of Industrial products
Development of cooking technology for low salt RTE Korean meal with minimize
nutrient loss and quality degradation, and excellent sensual property using superheated
steam (superheated steam)

Development of high pressure non heat treated low salt RTE Korean meal product for



cold chain using hydrostatic pressure system
O Modeling of localized low salt RTE Korean meal product by the survey of preference of
Southeast Asian

O Marketing strategy and export plan for low salt RTE Korean meal product

IV. Results

O The development of low salt source was focused on the prevent of deterioration and
maintain of food taste and quality during storage time, microbial fermentation and
enzyme technology wusing a liquid high-pressure system was applied. During
fermentation, Soybeans, wheat and garlic contained in the carbohydrates and proteins
was hydrolysed during fermentation thus sweetness ingredient was extracted and added
on the sauce to improve flavor and taste. After than, salt reduced soy sauce and low
salt pepper paste were sterilized by high pressure non heated treatment to keep their
flavor, taste and quality for long time with low salt concentration.

O Review the cooking process for mass production and develop low salt sauce by
superheated steam treated law material (apple, anion, garlic) added to keep natural
flavor and expand shelf life. After than, sauce was sterilized by non heated high
pressure system for good and flesh flavor and stability during storage. At last Korean
meal menu adding low salt sauce was developed.

O Korea’s traditional food, "tarakjuk" and "Mi-um" type of liquid diet was developed.
Liquid diet was made by fully geratinized grains based mi-um mixed with milk or soy
drink and pumpkin or sweat potato was added. Thus, it is not stimulate stomach or
intestine, easily intake, can intake protein and lipid which is insufficient at Mi-um.

O Quality analysis of low salt liquid diet was measured by pH, viscosity, salinity, brix,
color property, solid content. microbacterial stability was extimated by measurment of
total place count, E Coli, Bacillus during 4 weeks. Final products was analysed their
nutrient value.

O Low salt RTE Korean meal set composed with vegetable fried rice, low salt bulgogi and
zucchini was producted and quality chance and storage stability was evaluated.

O Production process of low salt RTE Korean meal set is composed with several step.
First each product was prepared with pre-treatment, they cooked by superheated steam

cooking(SHSC) system. Cooked products were packaged by vaccum skin packaging

_10_



methods(VSP). Vaccum packed products was than sterilized by Hydrostatic High
Pressur Process(HPP)

O Microbacterial control technology O Microbacterial control technology using
by pre-treatment process High pressure non heated sterilization
O Superheated steam cooking technology => Cold chain product development
O RTE packaging technology O Mass production process development and
O Shelf life setting experiment technology industrialization and product development

O Difference of RTE product on the market:
¢ Development of short time cooking technology using high temperature
and high pressed steam
- Minimizing quality deterioration by skip of freezing, thawing process
e Minimizing quality deterioration by High pressure non heated sterilization process
e Maintain fresh condition of flavor, color, taste, texture

e Extend of shelf life up to 2-4 weeks at cold chain

O Providing convenience and high quality on the Foreign consumers, development of
Korean meal product has competitiveness in the world market
- Shorting ooking time, prevent oxcidation, non-heat sterilization using new processing
technology — Minimize nutrient loss and degradation, very good sensory parameter
such as taste, flavor, color, texture, etc. = Delicious and hygienic low salt RTE
Korean meal
- Industrilization of Ready to Eat (RTE)
O Major account for Export-oriented Korean products: CHA Bio Ltd. F&C
O Promotion of globalization for Korea food by a meal substitute with balanced nutrition
and low sodium added
O National health promotion and help promote the World Health by spread of various
new type of low salt RTE Korean food product

V. Research achievement and application plan

O From this research, two research paper were publised, presented for 2 times at society
and applied 2 patent. High quantity of salt consumption is inportant problem on the
various country. Development of low salt RTE Korea meal product is might contribute
on the reduce various chronic disease caused by high salt consumption. this effect will
be extended by education or promotion of healthy food and caring methods. Low salt
RTE Korean meal is balanced nutritionally, easy to intake, delicious and easy to

transfer, Thus it might can be used widely.

_11_
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A3 Adage 27h deAd F4AA e 20 d2E A% WAALY sHAES
aHsHA HAW. A2 e ARsta e WY 54 g2 Cook-chill System,
Cook-freeze system, Sous-vide cook-chill system So] ¢lom ol5 ZUHL L <E3>
W 2L 5HL Ado.
%3 zdgEe ge 2954
System Model Description Advantage Disadvantage
"Traditional" catering operation Gli);(ii Sensoty ?Olsgther labour
Cook-Serve | Prepare and cook on site. quality Space
Distribute at the appropriate temperature. Time delay
Hold at 70~75C or more for at least Higher efficiency Number of
two minutes after cooking. Lower food costs temperature
. Chill within 30 minutes of cooking and based on bulk control for food
Cook-Chill . .
the temperature of the food is reduced to | buying and safety and
0~3C within 90 minutes. centralised nutritional
Maintain this temperature throughout the | purchasing content
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storage(5 days) and distribution cycle
until regeneration occurs.

During regeneration, a core temp. of
70~75°C must be reached for a minimum
of 2 minutes for microbiological reasons.
After reheating, the food should be
consumed immediately.

least 70~75°C.

Variation of cook-chill operation. Number of
Large scale production methods and the More advantage temperature
. use of vacuum packaging, either before or | for HACCP control for food
Sous Vide . . L . .
after cooking, in combination with the Higher food safety and
chilling techniques of cook-chill. quality and safety | nutritional
Storage temperature at 4+0.5C for 5 days. content
Similar to .cook-c.hlll. Loss of texture
After cooking, dishes are blast-frozen to a .
temp. of -20C and keep at this temp owing to the Extended
b- ] ' freeze/thaw shelf-life
until required.
Cook-Freeze process and
Storage at frozen temp. for up to 2 years. subsequent
When required the food is defrosted and quer
regeneration and
regenerated to a core temperature of at A
distribution

3} 5 7] (supe
rheated

steam)

New technology which relies on a sealed
pack incorporating a valve.

The food, both raw and partially cooked,
is plated in a centralised production unit,
chilled(<5C) and distributed to satellite
kitchens where it remains chilled with an
expiry date currently of four days.

As required, meals are heated/cooked
individually in a microwave to >75¢
which allows patient choice at short
notice and ensures better quality food.

The ability to
control the
cooking
environment,
allowing consistent
regeneration of the
food with the
right climate of
moist heat, thus
avoiding drying
out and therefore
enhancing texture.

Z*]: Hartwell HJ]. and Edwards J.S.A. (2006) "Hospital Foodservice: A Comparative Analysis of Systems and
Introducing the ’Steamplicity’ concept

7r =

= A A 2~ (Cook-chill system)

O Cook-chill system-2 Ready-prepared food system, commissary food system<] 3+ FEe| 2

1. 8] =A| 25 (Sous-vide cook-chill system)
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O Sous-vide cook-chill system : %2 He| AF& JFEF ot z3 H F& Y45t
3T dFAF Al2agoz Cookchill systeme] A7t FHoll Vehvbes T2 A6 &S
Hag £ e WHoR xoA de o]&Ha Ut

O dutzglHoli} Cook-chill ¥ ¥+ Sous-vide cook-chill ®}f oz 71g Zg 3 AEL
<a"e>y Ze FHE AA Az WEE ol A4t E

5
. T
E A7 3 AER AHE I 2 fEEHT AT

=
of
o
ol
f
l"‘]
ki
e«

&
juic)
[*))
e
'z
I
ot
I
o
o
o

B Cook-chill ¢ 7|&

Al

a7 7. Cook-chill Z# =A.
O Cook chill packaging, in which cooked food is hot filled into impermeable bags which

have the air expelled and are then sealed or crimped closed. The bagged food is

rapidly chilled and refrigerated at temperatures that inhibit the growth of psychrotrophic
pathogens.

B Sous-vide cook-chill %] 7]<
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19 8. Sous-vide cook-chill & A

O Sous vide packaging, in which raw or partially cooked food is placed in a hermetically

sealed, impermeable bag, cooked in the bag, rapidly chilled and refrigerated at
temperatures that inhibit the growth of psychrotrophic pathogens.

t}. IS 71A1 2% (F E 5 7] (superheated steam) system)

O

HEFF7(FEF 7] (superheated steam))= AYE st A 71383 E(234F7))E TS
Ttastel BEA ol £ER & %A AN BRA thed 2o 5L olgsd
AFo A, Az, 7HE =28, WA, slE, 23 2 HYEY g3t o]&Ea glom mE

R &5, FAL VMY, FESEAA, €38, 2958, Advls, AW oA, o
AANA T Z37F Hojrtrt

H D% 7| (7L S 7] (superheated steam)) A| 2Bl A= old] 2@} Zo] 24T} A
A A FY] TtExE Al BAEE Abaoke] whGo] % Awinkg, 2wkl Absl, SR
o3 Fo FAAS @iel A AT Aol U

I F7)(F L% 7] (superheated steam))S o]83F ZHS Uut 2o w2 129

g A
GAZ Gz BASE Ui £4S Aio BT AAE TR %, F A, 247

)
lo
fu

[
fu
e
i)
2
B

A2 AFAAA AN AHEe 22

S 71(B <€ F7](superheated steam))oll &J3t AL W7IUES <a¥H 9>9} Fo] AL,
57, EAb 9% ddgE SA4S EF UEhlo] AANEY 7td 2 2AIE @EA
= % 7](superheated steam))oll ES{#te] ZEHBEEMN F7] Fo 4
sl HEE WY 5 2o} AMEY JULE, WEHUC 43, Aol Ak, 4ol
= JdAANZ 5 e FF el T

N
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9 9. WA= 7](superheated steam) System2] A A w7l U= D 2AA4A A &}

=

O H}EZF7](FHLEZ7](superheated steam)) 2 A EF-S 2T 3¢ TH10 Fo] 2]EFEHX
#E 5717 o YR &4 98 sl S FHof 4kErt dA dojue
HENRICUY A3t 28 AR89 932 9hx|3in.

19 10. 9% 7] (superheated steam) Systeme] B E}TICY X9} AH 9] 13 HMX] &3,
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O Aol o] FFHA de SFY AH x2 T AZVL 5 AL Ats@Ede] of
2113} 2ol 27 BolETh
9 11. 9% 7] (superheated steam) Systeme] AW} Absl] W] &3,
O A2 ¢F 7o o Aadaart wj-g AA Z2 e FAlo AARd LFHA A= AE
ol AFEES] ThE ololAE 2T MAYAT THE HS FAANL + Atk
O I A% g2 Azl o& <:q4>e} Zo] Aay FHY Fo A% Wbyt va, Az
B el £EYTF avt oAsle] AL $3 gl Hol 4= Qe Fert 2
2 + it}
E 4. }4357)(H ¥ 5 7] (superheated steam)) A Az}
A& A A¢T 7] A4 Al 3 a3
- COntrOl Parameter _T’,]—-‘:—.\Tf]7]— 7:]:]_4 h td t ;—qﬂé O]—g—:‘]—(ﬂ jH/\ ]/]_]j a2 -z
CoE : 100~450C #5947} A3} super heated steam 2 0]83 A, UESE %
e A7} : 30Z2~55 Hole w, Helo woko]l MIAHA gomr HEe] Aol A9
. Z7]= Qe ;959 100% F-A= a1, sto] FolA|n, ZA 7 o] Zolgl= Aol gl
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IA7|<9 oA “3Ps"= Protection, Preservation, Promotiong- ¢ n|slm 2]Z9 AL O
BE Zgodd, Z|zzd:, == ZTA2HZPED 2L tekst dQrtad =242 9
o3 T}-9X|(pouch), #W(bag), = F74 Ed Ed Ol(lidded trays), == A¥ $Y(formed

web)Zt 22 &7] Well £FHT Ut ol BTS2 The /AT dulolA T
H71H Z2ALE olgste], WA B el Artad 229 ez REH 49 5+ 3

olgidt Fu| & ZRAAE FHAHY/FA/ALMHFFS:  horizontal form/fill/seal), 42 A
(VFFS: vertical form/fill/seal), <& /d3&(thermoforming)/ 2] =2 E(lidstock), =
E 14 (Z2F-3 (Flow-wrap)o| gt E & Z33ho) Zpzbe] Ffof, AFL =
Q, W, 4% 9, Edlo], So] o2 EE AFoz A, 24% &7 dugo

5 B 7L b2 E84(flushing) H| W, §71¢] JTF Mo R wE ulwpgo

53}
A Eo] 7 AE DHAATIL ¢dstA "o
NES TS| fAste] AFE AL AEA aEsof & A2 <E5>9F Fo] AFe 7
Aol LEdEZ, 4, T8, AL HA T 2dS ol ARAE FASIH 4 Fl
HAEAEI FHAE FE R o7 AFxA g A

o
FEL 5 YES Hed Ak g
oN
j

%5 AFxgAel A9 aslol & A

Product Considerations

* Type/nature of the product

* Quantity/weight/volume to be packed

¢ Critical attributes/characteristics

* Packing method and conditions

* Product protection requirements - physical, climatic, biological, security, etc.

Commercial Considerations

Quantities required/ordered

Delivery required/agreed

Packing & shipping instructions

Reel winding & print position

Pricing, if agreed

Delivery clause/insurance/terms of payment

Technical Considerations

* Designation of the pack (type, style, if known)
» Pack raw material(s i grade, quality, weight
* Construction of pack, if known

* Relevant dimensions & tolerances
. G‘pec1al features/ properties/accessories
* Graphic design/printing

* Applicable standards & test methods

*Z3] : Workshop: Procurement of Packaging for ExportsGuyana, April 19-23, 2010

_23_



% 6. TZA Q) 2 54 Hm

Eel
~J
>
=7
o
n
=
I
L
I
kel
0}(1_,
2
o
e
2
o
R-)
ylit
ofN
ko
ko
P

Laminate Mechanical & Barrier Properties
Mechanical properties -as required

tensile strength stiffness
coefficient of friction use temperatures
elongation formability
Barrier properties —as required
oxygen barrier essential oil barrier
water vapor barrier light barrier

T7F TEAANA o st A
O SR ES NLste] Aoz AFEFGACA g9AHd 2RVIES &0
sk vt
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O E ATNME Cryovac ZFYANA W23 1§20 LFBE< DARFRESH BEL AHg
ol A%l 21327 TYE FYFOEA §7] e WERe) el FHF

29 12 GgF F59 BdolE dEHAFERE.

% 8 XFAA0 e 53

Glossary of Packaging Materials

ABS ég;?l(;rigrﬂe Butadiene Styrene PC Polycarbonate

CA Cellulose Acetate PE Polyethylene

Cello Cellophane PET, PETP ggizztslzzie?sn:;gphthalate,

COoC Cyclo—0Olefin Copolymers PETG Polyethylene Terephthalate

CPP Cast Polypropylene Glycol

EC Ethylene Copolymers PEN Polyethylene Naphthalate

EPS g;(f;nded Polystyrene, Polystyrene PG Polycarbonate

EVA Ethylene Vinyl Acetate Copolymer PI Polyimides

EVOH Ethylene Vinyl Alcohol Copolymer PP Polypropylene

GPPS General Purpose Polyethylene PS Polystyrene

HDPE High Density Polyethylene P-PVC Plasticized Polyvinyl Chloride

HIPS High Impact Polystyrene PU Polyurethane

LCP Liquid Crystal Polymers PVA Polyvinyl Acetate

LDPE Low Density Polyethylene PVB Polyvinyl Butyral

LLDPE Linear Low Density Polyethylene PVC Polyvinyl Chloride

MDPE Medium Density Polyethylene PVDC Polyvinylidene Chloride

OPP Oriented Polypropylene PVOH Polyvinyl Alcohol

PA Polyamide (Nylon) SAN Styrene Acrylonitrile Copolymer

PA MXD6 Polyarylamide MXD6 U-PVC Unplasticized Polyvinyl Chloride
Fluoropolymers




F
Hd

e

(1) A% HMRS ¥4

Ag HMR A TAEL <2913 > o] AFTFo} TR, dEZET}SH

24 5o wier zAST vk

¥ 13. Al¥ HMRE X3 7]%.

(2) MAP(Modified atmosphere packaging) 3

TV EFMAP)S AFEFN A oln] Fso] dFE WP 1976\d wint= o] HE R
Absl =9 WITTARL @&l MAIZZE Oy COy, Ny, EF7F2E 0] 85t]RED MEAT
sted AF7|7he] 68U R Eoli ERNEHE dsgon 9] F245

=

5 2

e AAsA SR EE AL dFsh U9 WITTARE 19774 71Z9] GAS MIXER
= A¢ Abokel @i MAPE GAS MIXERE AlA Hz 2 Awsids 2
<3

=

1 ABAA FHA 7HF & MAP A28 Aiksts 3JAL
2

7} H o MAPS] fgl= XAAE7]d A= dHtAIrE GAS MIXERE o] &3 4F9 87
of k= o] A EFVIAZ HAIsE AYUT. F8 7t Ny, COy, Ooly €7 /49
AGgZIt A= Ar, CO, He® ¢1AstE ¢tt
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3% 14. MAPEZ HHHo| 4 E.

(3) A F271 XA (Vacuum Skin Packaging, VSP) &3
A 527 £ (Vacuum Skin Packaging, VSP) W o g ¥ 335}

E AL <2y 15>9 o
183kl ATl 4R, JYYLE, AT 54

52 A4dste] AT 5

AE) Az D HEANT F <BO9 L Bl 9T 93] B 3|2 Hxar] Slshel
Apets Y-S 2A JhdAFEET vtEAEYEoE U £ glon o9 B 4
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3t 9. Pathogenic or spoilage bacteria in high-risk chilled foods

Soturce

Micro-organism Minimum Type of infection/spoilage and  Typical lugh-nsk foods
growth incubation period
temperature
(°C)
Pathogens
Aeromonas hvdrophilia Fresh or brackish water 1-5 Diarthoea, vomiting, fever Most commonly from water but also
(12-36 h) mﬁ l}ﬁllsﬂc. poultry, lamb. cheese,
Enteropathogenic Escherichia Intestinal tract of humans and 47 Six types of illness including Meat, poultry. fish, vegetables, Brie
coli wanm blooded animals intestinal haemorthage and toxic  and Camembert cheeses, water,
reaction (6-36 h) radish, alfalfa sprowts
Vibrio parahaemolviicus Inshore marine waters 5-10 Gastro-entenitis, abdominal Raw, improperly cooked or re-
. nausea, fever, wound contaminated fish and shellfish.
infection (12-36 h) water
Bacillus cereus Soil, cereal, vegetable and meat 410 Two types: diarrhoeal illness or  Cereal or spice containing products
surfaces emetic nausea and vomiting
(12-36 h)
Yersinia enterocolitica Pigs -1-7 Fever, diarrhoea, severe Lamb, pork, seafoods, milk. tofu,
abdominal pain. vomiting. joint  chitterlings (raw pork intestine)
pain (24-36 h)
Canipviobacter jejiuni Water, mulk, poultry 20 Diarthoea. muscular pain. Milk. mulk products, seafood. water
headache, vomiting (48120 h)
Salmonella emteritidis Poultry, cattle, other ammals 5.2-6 Nausea, vomiting, high fever, Egas. poultry, milk, meats, gravies
abdominal pain (648 h)
Clostridinm botulfmm Ubiquitous, especially soil, 7 types of toxin: blured vision,  Canned vegetables and other low
water vomuting. diarrhoea, progressive  acid foods. smoked fish
Group [ 10 difficulty in swallowing,
Group I1 33 respiratory failure. Up to 70%
fatal (12-36 h).
Staphlococcus anrens Cattle, other amimals, processing 6 Vomiting, nausea, diarrhoea, Milk, dairy products, cooked meats,
equipment (10 for headache, collapse, wound seafoods
toxin) infection (24 h)
Micro-organism Source Minimum  Type of infection/spoilage and ~ Typical high-risk foods
growth mncubation period
femperature
(0
Clostridium perfringens Soil, dust, vegetation, raw, dried 12 Acute diarrhoea, nausea but little  Raw meats, poultry, fish, dairy
and cooked foods fever or vomiting (8-24 h) products, dried foods. soups, spices,
pasta
Listeria monocytogenes Ubiquitous (soil, healthy bumans ~ ~0.4-3 Gastro-enteritis. Individuals Milk, seafoods, ready-to-eat
or animals, food processing having compromised immune  sandwiches and salads, especially
surfaces) systems are especially those containing meat, coleslaw,
vulnerable (24-96 h) soft cheeses
Spoilage micro-organisms
Brochothrix thermosphacta - Sliminess, off-odours or flavours  Vacuum packed beef. pork. lamb,
sliced cured meats, comed beef
Lactic acid bactena Ubiquitous 0-5 Production of either lactic acid, ~ Milk. milk products, meats, frut
acetic acid, formic acid. ethanol,  juices. vegetables, alcoholic
carbon dioxide beverages, sugar products
Pseudomonas spp - =30 Development of bittemess and ~ Most chilled foods
rancidity, green colouration
Yeasts (e.g. Candida spp), and ~ Ubiquitous <0 Fermentation by yeasts causing ~ Fruit juices, meat products,
moulds (e.g. Mucor spp. yeasty. fruity or alcoholic off-  vegetables, dairy products
Rhizopus spp) flavours and odours
Visible mould growth, softening,
flavour and aroma changes and
mycotoxin production
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<728 (Ohmic heating)3} -f77} < (dielectric heating)|L3}7} <€ (radio frequency heating]
2 mlo] = 2 17} (microwave heating)S A# 7FGHLS AT & e AVtEIIEE F

Eda Qirh A7k 7)1Ee yRA dAAHez FUsA ol By Rl F53) 7}
2 F Aol ALl 3 FAELIA Z2 EAFES FHY F Jden, Easo] FAI
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0

d
T
o

® 11 7Y 7t @ Advls

Thermal Processing

deactivate enzymes,
reduce surface lode of microbes

Render foods free pH>4.5 : low acid foods,
of pathogenic &

spoilage organisms
- Impart changes in

Blanching

to kill pathogenic microorganisms
Pasteurization | pH<4.5 : acidic foods,

Objectives kill spoilage microorganisms
texture, color, (mold, yeast)
.flavor dicestibilit Kill the enzymes and microbes
i, | Heat (high temp. >100 )
- wmprove shete sterlization canned food, aspectically packaged
food
Disadvantages Loss of original flavor, taste, appearance, color,

nutritional quality, nutraceutical value
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$HH H] B 7]e-2 23 (ultrasounds), 1Y¢7F&(high pressure processing, HPP), 2 7]
F(pulsed electric fields, PEF), B2=3%32](pulsed light treatment) Solt}. o]|& H|F7]|&LS
Fe FZAA mAES B A F USER AFAHRY dEdS A8 F 9 2
BHoz ddes BrHor UMT AFL AN 5 o

&7} (non-thermal processing)o|@t -2 E= FXA2E(sublethal temperature) §-

] °
N ERHoz YREel HAEY BAE 2YAH AL Jee AHIT wdrIFl
< )

o

A2g AHEEEA oA A Fe] Fr], FYA
AFEAIZ1 7] 2ol d7be e ST o2 ZHA| W EbE el tE d7vh 2de] &
A= oyt tiRE d¥4d sFolal PEFSt HPP7F 7H8 /%3 7= 7Idisar gl
53] HPP= HdoplF2, 28 SAF, odllF 59 7hedd &¢s] 48351 ot

® 12. ¥7Hd 7he 2 & Vs

Non-Thermal Processing

Obiectives athogenic & High Hydrostatic 1000 MPa(1-20min).
) P . 8 Pressure (HHP) For orange juice processed at 483 MPa, 60 s, 7 log
SPOIIage reduction of pathogens (E. coli, Salmonella)
organisms HHP treated O] was very close to freshly squeezed

High pressure processing (HPP), or high hydrostatic
pressure (HHP), or ultra high pressure (UHP)
processing, subjects liquid or solid foods, with or
without packaging, to pressures between 40 and

- Render foods
free of

For RTE meats, processed at 600 MPa, 3-4 log
reduction of L. monocytogenes

- Retain color, |Pulsed Electric Field |Applications of high voltage pulses to
flavor (PEF) foods placed between two electrodes.

Cavitation:

1. High-speed microjets of liquid, 400 km/h

2. High spot temperature, 5000°C

Ultrasound 3. High pressure, several hundreds of atmospheres.
Shock waves produced by cavitation have been
shown sufficient to cleave polymers by mechanical
breakage of the chains

- Improve
shelf-life

e Intense, short duration, broad-spectrum light is
exposed to a food or package

e Very effective on product surfaces

¢ Marginally effective at penetrating to depths in
foods

- Improve Pulsed Light (PL) e Reduces .the need for chemical disinfectants and
texture preservatives

e Treatment of packaged products by pulsed light
minimizes risk of further recontamination.

e Many plastics can be used to efficiently
transmit light to the product.
Ex.: polyethylene, polypropylene, nylon

¢ Radiation: Mode of heat transfer in vacuum
Irradiation Non-Ionizing Radiation: RF, microwaves, IR
Ionizing Radiation: X-rays, gamma rays, and
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energy from radioactive isotopes.
¢ Irradiation: lonizing radiation
- The energy is at such high levels that electrons
leave their orbits forming ions
- The ions cause destruction of microorganisms,
insects and other pests
- Radiation Source : Cobalt-60
Cesium-137
Linear acceleration

Electron beam technology uses electricity. Beam
penetrates 2-3 cm. Good for thin products.
Gamma rays from radioactive material penetrate
more deeply .

Electron Beam

e Superconducting coils

e Coils which produces DC fields

¢ Coils energized by the discharge of energy
stored in a capacitor.

o Milk (with Streptococcus thermophilus)

e Yogurt or Curd (with Saccharomyces)

e Orange juice (with Saccharomyces)

¢ Brown “N Serve rolls dough
(with bacterial spores)

Oscillating Magnetic
Field (OMF)

e A gas - triatomic form of oxygen.

¢ Most powerful oxidizing agent available for
Ozone conventional water treatment - highly reactive.
e Unstable - must be generated onsite and used.
e Slightly soluble in water, but more so than oxygen.

e Temp. 20-60 °C

e Partially ionized or activated gas (ppm)

¢ Non-chemical low temperature decontamination of
heat sensitive surfaces (plastics, vegetables, fruits, meat)

Gas, plasma

Concluding
Remarks

Non-thermal food processing is still an evolving field

- Some non-thermal processes seem to have better potential than others
Equipment cost (though coming down) still is a major limiting step

- Process documentation, verification procedures need to be worked out for
government approval to assure safety(adequate processing)

.
O

BT ] b o~ B o abd e

IS ol &3 TlE ¢ 2IRH(100~900 MPa)S o] &3t HolAF, Bt AT AHAAFAHE
o]

fASE AF AL L AN Sstl 29 LT L AT & A= 122 4
g FUAE B3, 7154 As), HEA A4 2R A AL BT £ A= A7E7)
Zolt}.

High hydrostatic pressure(HPP) for pasteurization and sterilization of food, and extraction
At Tlee HEdTe A3 ARV dF @ud, JE 5 A TEAEE ¥
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I 16, gt 9% nAE AKAA 7|7
O Y stellAe] AE3HA /A3t wigls A4HEH o3 Zo| FEHT
- 100 MPa : &9 g, METe w3, g4NSEE] W
200 MPa : &4 7197 B&A3}
- 300 MPa : P& A}E, Blo]g] 2 AME
400 MPa : 29 53, @¥d Wy 2 A
- 500 MPa : &49] 871494 EE43}
- 200 -800MPa : vegitable organi= AFE
- 1,000MPa : bacterial spores A}E
1) U 2nJu7tE Addrle AY 48 2 A
O Az=d g FA AL Lok Jl=dF
Zug# #EE T 79 BEIFT, Sxf7%, A=Wz o] don, hdA,
ZEel 7tEg, Wad 2 WFAE 1dd 71718 AT, AL deista lew AEVHE
Hopoll A S83ta e LgTd A2 AFGAIE 44, U-Max, HrkFold Fo .
Teiv v ddETlEd ol&EHE Yoz FEE LA 300 MPa o] e 4E-S wAS
= FR g AzFE AFste dAs AT 100 MPa A = e Al2EHE T
ahFolelo A dB FEFTHS OEMe R Aststn glom utdsiubg-r|etn et
O AF g 23u4AY Jtsior 7=a%
T A= 0d] ZHE lab 7RO FXE o]&ste] vddTel A3 AFrt A%,
g, A § AA LEAGEY WA, Thdel A3 vixE, V5d AT 2oF F
o $E&ATE AlFste] AFole $&AHA 535 dFelAet Zo] dFd A7 A=
o A TR Aol g A 9 A2 BAR ARSI o] FoAxA R
st Qe Aol
2006130 HPH FRO AlxEo] B Eolde AAstnA e (F)rkent Ay A
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(40~100 MPa), High Pressure Homogenization(150~250 MPa) %
MPa)o. 2 }Fo] $87]eSo] /asi gon, ofdAs F2 BMA AT 71&=
&L ot e HASERH A Aoy Fe 55 ks
THIL 2dAE FF Ex T 837} o|Fo FHeow, ol o] &7 nanoYA Ax
2 NDS(nutrient delivery system) ol 7 o] gk3of Q).
cAR B wyle] SoAE :H(~100 MPa), T2(~50CT) 27
7heEdE EXske Tlse]l AEEH 83 A X U=
high pressure homogenization 7|&o] A&3} HYL 1Y 7|&L AF7HF AAE,
W@, nE B ARE 7h3rlez 2891 Atk
HE THE 7]ES o] &3 shelflife 9 2 &8 AT (Pulsed electric field(PEF) as a

pasteurization technology, High hydrostatic pressure(HPP) for pasteurization and
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sterilization of food, and extraction, Pulsed light as a surface-disinfecting method &)
oix] &&o] AT AF{FAFH 7FdA 71&2] 7 (Ohmic heating, Microwave,
Radio-frequency, Induction heating, Infrared techniques <)
O HEF Hopol BEHE AY§ 2AY 2ug AA AL Bok 15D
2 AN E AEAF BEAE FASE 49, 1T B ARe] FEaL glom NC
hyperbaric(=# ?1), Avure(m|=), HIZB|AIFEH(LE) TolA 4d4 T2 FAE A
A= st gl
= 20108 AR MAHLZ 5670 (3= 47h) 7ol FHdH TR AAE
A 507 olste] e FHAE T4l 3% HEE AASkL U
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A3 AT =33 W8 R 2

A1 A AREA

-t

1. 999 32 7|5 % FAF D A =%

b

Rt
HEshe B4 AR, I AAE HEE, DEE, 4 BAE ofnx 5L

3 3

A #E = i dTFEe F U =l d4F 7S x=(Han S

1995, Han JS & 1998, Joo N 5 2001, Yoon HR 2005, Won DY & 2006), 7=

S 2007, Lee Y] 2007)ell tH3t A7 led, ml= W o] thet =<l 7|EE,

A%, BEo B3 AF(Bai YHS Zhao J 2003)9} 3hajge] Mulx =

(Jeon IS & 2007), F2jFe] 7 dmetell ek A

AT W&S ZdHED, I AFSIL e AFUES WELE F= S4d hF

ZARGE A3k E37|7F 60%0) S UERNEA 7 weka, dul, g4, AW, W

2 RuHYT 24 A E2 HoS o T Af AH, Bav], AH", dAw

o2 veyon, dEJ2 A, ZHE, A 5& Forn AET. 7]
|

3OH
O
uin)
2
=
E
o
fot
k
it

o

7
N

N

=

o}

S o

Yu D¢} Cho S 2003) 50| 3=tk
%

ZE]!]?:I]- '/—'1:_ o w "E )]\:1]-7‘-”.510—/ ig—ﬂ]/ H]E]Z]l
el £o2 AT (Kang DW 2003). d£<le] ¢ A= Barle 7MY dssks
Ao 2 Yepdial(Han JS 5 199), F30|=<919] A= vy, £i7], du|7e], 4AH,
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FollA B
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Bu7)e} Zu]
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Fe A7), A2, A

HR 2005).

EED

__o._

X

il

237], HAL7], G

T

T

N, A=

=
4

WA, A}, wf =,

T

T

a4 A4 o)

o

T

b, gL )

°

b))

Az=7F =4 vEEgt. 7lE

1

Rig

2 O Aol gloy, tAHez &

viefel] H

=

L

ES I

ISl

aat

0|

o2 ZAME AT

™

(Korea.kr 2009).

)

701-/3' o

© & (Jung HO 2006) AMAHe= A

Al
A

o Ahe &

]

A

) TH(MIFAFF

3

kel

H

A el <

Rig

]
G

AR
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~
_—00

1))

(Lee MA 2009). 9]=910]
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2 ‘AR, ‘AdFolty, ‘AFSIY T2 ZAMEUTHPark SH F 2009). E3 FH
A ERY FAE AT AE slolmRe] 1SS AHEH, HEYIHE B4 B
H= &Aooz ‘Healthy’, 'Traditional’, ‘Nutritious’, 'Clean’, 'Diverse’7} , FT=olAd &=
"Clean’, 'Healthy’, ’Affordable’, ‘Traditional’, 'Simple’o] 79| 59 <to] A& AT o]}

o] 9|ZAe)A A4 A7 AFHoT Ad FAY Lo AT Qe B,

HE 542 & Ad 4 4FL sl ¢ Aom AWk

9

&4 AAISH BHlM Qrtx=e] Ay F84

oIFE AR FAEA 20104 FATE 507 Foz FRA HA AT 745%, Lol
Alo}A 13.6%, A=A 89% 7Bl 3.04% <

FI : BX 42%, ol&HT 15%, 75T 10%, =1L 5% HAFI 5%, TFT 4%, 718k 19%
oRlE IR MY FEE Slste U 23 B
AAZQ ¥H=zUx, 29, 1%, 25 4
20093 ZFREAE US$ 358739 Ax=
229 7199 obel A BA 91K, ZFAY WF B A2 W 4%, FF RE B
F2) Z7} ;20103 1,250% ¥ 4

A7VEZ A4 HAYJEL 73.7%=. olAlo} XY Yol A A3 =L Ho &35 9o, =
& AP ER Ash ATl B4 Hol g (BF56.1%, UL628%)

AY4B= AN AW 92 A YA s RtkE 2S94 HEse
E Etdel 44,

>

sofl 2y FE FHAE 984%0l olE HAER oY FTo Ud 8% w$ =2 AFY
= A7kt Y=o A&4 Frt FAY.

= AR o2y FEA AFS 7007 FEOR o|n| Al EodE Y.

- A2 ol=E3t Agolgte AE A JHXd HE U= BAEE S

AT A - Gt dA  FERE X 130970, 2000074 At Ve =

2] (17.9%), AAE10.7%), B271(71%), RARAMNT1%), S8 0eH7.1%),
oFd )/ AR AHB.6%), HNETA(3.6%), HLH](3.6%)
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A9 H71%, AT 2NN RED T Fn=89, %)
*Source: WK wlAl® 1§ / GH Korea Survey & Analysis(2010.10)
a9 17. A7txEd 3439 Q1] ad vl

AZtx 2 4vA 9% Top 10 A H ¥ :

B317](95.1%), 2H384H92.8%), th(92.5%), ZH]0](924%), %dEH(92.2%)
AABH91.3%), B HHO1.1%), BHE-SEH90.7%), HAH90.3%), ]7%]7]](891%)
A7PEERIE O] A stE =l gk TR AL oluA] H R AHE o|uAE FEI]
48, d&Y FEEAY NZLH o|xF BHAVE AL AL

TF Bl B FASL A
P »

Fate A9 A% olmAE BAAL B AL

A7t 2 XY

A7FEE ALY A

o A AHA7IEE AAY F487 AHFHALEY FUle AA=HA 2HA AEFEEoE
ololA A7txEe] QAQT AuRES HIATE 9FS T

o oA HLEE A3 IAAF BA 3}

e A7FEE AHFHAELS 737%E oprot AQuUol A FFE] =L Holl &3 deH, =
2 AFFAGER A8 XAl BASE AS. (3HF56.1%, LE62.8%

AR st dAdel Frhz A8l A7lE2 A1Fe) Axwol 1EH A HE Yol
A OAELAE 2718 B ATld AT T S4E 2ot Wew W

4rEe AEs EdE

e A H)(Well-being), Z3}~(LOHAS : Lifestyles Of Health And Sustainability) 5 7179l
ek AAAJ] B Sl FAol wet A7PEEAAME AR g F& dAE &
& 270 ot Ed=A AED A

e d& AUtE RS FALY ot A7FEERAY 63%7F A S4S Hr] YA =}
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goz 72

b A=A Jehtes], teoz BHAEe A% EAX(PMEBs, 73%), sholEZa}

A (58%), BEFZe(B52%) =2 e

(64%),

(

)

A YER
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T ¥
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4 AEd A5 28 WY - Ak

o a9 A9olE 4717F P AEgel Eon dez(gdA)d tid dEgo] s e
Ao g Ve

o 7Hg dAolste oy A4 A E(27) BaelH, Fodts 3¥el 7MY A e
e FU1E, 72%9] SHEC] YE.

(n=500, %)
*Source : WK v}A| 8l 1. F / GH Korea Survey & Analysis(2010.10)
a8 19. AsE A5 iy - AL FH.

3 Asd AT 2y P - AR

e o] 79 A GA §F VAR J2 WHe 7P Ay, Frls wEd i A
27} 153%= 71§ @A vEhd

o WHH 7HE dolste WHoREe Bolr|d SHEC 482%= 7MY Eder, MY sHE

o] W& YL &7IE 93% SHEE| YEE.

(n=500, %)
a9 20 AsE Az Y - oddF{.
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e A RA o7 Ly M-S FFete] x2 A FHIE

a2 FYAME FPFel olel Hate 2L d

>

- deaset o] Ak AA L Fr] F, i vhe 4Fo] Foste LidA HEH &3
2

Hu71g zsttd Qold 98% AAdl © 2F% Fue o AFE 2y WAL
s BT gol ARe BS99 gelE wEbd ASHE 24 3, T 239 FuE

Fosts e La7tA] Wl B

» '‘Make-a-Meal’ ¥ 3t 2~ElA 2T ET
- Pour-over Sauce: AFH AL A|Fof Hof He /3

- v R Yo wet AFY BFE 5

o] AE(c], salad meal T F}&} ZL T A F)o
s o] BRFRY azde

‘emulsified salad dressings’(RtQ U=, M= =g, T = A)

‘emulsified sauces containing particulates’(sauce tartare9} horseradish)

‘non-emulsified sauces’(EntEA F}, Hal-&4A %)

‘ethenic-type sauces’(satay4A2:) - T AMTFE2 = exotic

‘fruit-based sauces’(cranberry9} red-currant sauce) - ]88 EFE £ AFo] AR

a
‘sweet(topping) and fruit-flavored sauces’ - o}o]~=d, FH, QHE T THEC
o

[¢]
£oRE HEHOR HES A &2, 48, 24 2 UE 4718 52 AssiEr &
zo) TqRoR B BEAFY Auued 30 PSR FREAT A2 &
HA7E RRA 8 AA4ES AEgel meh 93 A 52 A ATHA BEuy
& AT LR Azl AW FAEC weh AF FANA WPBL Gl By A
opgol et A BEE AMgolt AHtEEY, FEME 33 % Y 5o BEy
Mol Z7h8ta glom, o et AFe AT BAL 2387 918 HACCPT 28

a2 NF 5F
Aode 4UBY ATHZ FAFHY FAR A3) B SN0 228 AR
HAn oldl mel chrg g4el B azvjgel aTHT $¥d AE AR B,

9%, 13F 5L B8 4Fa2) 7 :
2008 SEjubet AR Sl Aol AuldEE AFoFEAA 2008 AR ostd A
Fol  ZFde  CF)  203511733W4,  WAHF) 1505216289, AE

11950946089, AFAFET) VEA0NAN Feloh olW BT Lok AR

s
3 vl dels e ARAIFI 2247 2 ¥3E 7IHE 5 Ao

)
)
kl
%0
o
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TR AR FQA AF &2 AF A

A AE 4222 AuET s AEFES AR 21 <B13>F Zo] AFAFoZ AF
of met 42 #f% ¥ WHAFSTLE FoEHL AR A tEd HEI} FREUEF
FFEAN ] oA ol AMAEES ETR2HA L e AR FAEAG.

AME AE B A A= 83%E FAIF JoH WHRE /lEE AvfE Utk
dut B, e A detroem AT 20% olde®E mlg Egkew APoER A
A 7EF FVFEES Bl FUIstd EEAE =ole AL & F AT

7| ZAE(20-25%) B HE

X 13. FUAA FA AQLA AF
- Al EDu/ &%/ 5
1 A AR o &a FA
A F (A ey A 98 9 3 A=A}
AA T, AL A12.2% (&7 4F
Pk 78.5%, A% 21.5%), At (2]
2~ 2 Al 2~ (d) AaR-=
AR gy | 7O EREAE)ADIYERE |
ARz 46009 | N N2FEE ZTEEN G4
& A &) 2= H] o}, E, o LA 3HA,
SR A
o F71E 21 40%[F 715 )
Z434 o FEEA) A EA R (E T | (F)
o) 3+ 111111~ | 180ml/ | 2h), QA 4=, A ,54)],0H7F o=
eSS 120418 | 4,65690 | WIAIH (ALY, AM@(%”), i
& . T A (Fak), 7k 22 O A (B 3 A=
& (H 4R ok, A el A A 5 - e
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Soaza LT FERAAEDAEET | (3
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oﬂﬂ;_ 120423 | 46569 | AIH(IASADARRA G A .
) AR () F () A A | s
) (3 g) AREE AT AR
. F 715 FRFAL2%[ 5715
o= T/ R G g P B b S 8)
3o 111111~ | 180ml/ | Zab), A A 4=, A A 74380 .
e 120417 | 465690 | WAL, & (), g A e T
g P (541, 7F 2= @ A (Ff ) A | A
(3324 2,445
A7 VL | gy | FANT 230D, 40l
| 2E AXDZRY |0 (4=, AAG AL, A A
PN 24 ST g s aeing
AL, A A A,
i a9/ 8 ey mia s hoe(hga, | aas
A 58008 | a iy e
sdd A% P08 0% a3 T4
A 11,0009
A= = ()
- &5/ 100g) | EARZT8% (7250 (T
“EZ—C;T;CL ni- 67§°J 100% =4%). 4 428%), M) | w=
e 120425 | 0 | 2% SE
g 900
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gho g v} &/ 500g/ | th=53.3%,1 2126.6% 47 & e
A4 pox o | i
e (W43 | 99004 A
E U 2IAAR FA AdLE AF
A58 A A4 AR R HF A=A
Less water, latic acid, salt, wheat
Sodium less than 1/10 1% L ! / ’
sodium, benzoate, soy beans Kikkoman
S0y sauce as a preservative
Less It has 47% less | soy sauce, vinegar, sugar,
Sodium sodium than our | wine,corn  starch, xanthan
Teriyaki regular teriyaki gum, water, salt, citric acid, .
Marinade sauce garlic, sodium benzoate, dext- Kikkoman
& Sauce less than 1/10 1% | rose, disodium inosinate,
as a preservative | disodium guanylate
] Light Soy Sauce(40% | water, latic acid, salt, wheat,
Roza Light Less Sodium sodium, benzoate, soy beans Roza
Soy Sauce
’ Formula)
Chﬂ% chill pepper, other spices,
Seasoning L
Mix 30°% wheat favor, thiamine,
Less ’ Sodium: 210 mg | mononitrate, folic acid, onion, | McCormick
Sodium salt, garlic
Raw
Coconut
Aminos, 65% Less Sodium | water, latic acid, salt, wheat, Coconut
Soy-Free than Soy Sauce | sodium, benzoate, soy beans Secret
Seasoning
Sauce
San-J Contains 25% less Water, whole soybeans
Reduced sodium than regular | (OCIA certified), salt, alcohol San]
Sodium tamari. (to preserve freshness)
Tamari No added MSG
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Gold Star
Low water, tomatopaste, corn
Sodium sodium 45mg(2%) Syrup, sugar, garlic, vinegar, Gold Star
Barbecue sodium benzoate, red pepper,
Sauce onion,salt, caramel color
certification brc,
haccp, iso, halal
*.
low salt naturally brewed
Sov Sauce produced from water, latic acid, salt, wheat,
) natural, traditional | sodium, soy beans CHAINKWO
chinese fermentation
of soy beans
shelf life: 2years
ictori 120 mg of Sodium
Vic(;(ana 8 Imported Italian Tomatoes,
SODIUM Cholesterol-Free | prach Roasted Spring Garlic,
Allergen-Free Pure Italian Olive Oil, Fresh Victoria
Roasted Oni Fresh Basil Sea Sal
Garlic Gluten-Free ions, kres asil, oea bSalt,
Spices.
Sauce Kosher

z 92, 5N FEHoR Bl
T Qe B3] £2F 533 123 §F 0] 22 5%, 215 25, NERTY P

B35 g asE <EI5>s o] AXAEE (F)MA 2F, (F)LF7] 1%, (F)FEL 1
%, (FEPFEA2E 13 5 5 53¢ Adstel Masuth FURY gL gRE E
YFe AT dglom, ngstetel MY B4 A9 33D Ko1F 23] &
sre 27 AT FRNFES ASHET FRE B4, TUEY, AT, 27
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A

tel 90mle] 23} FF/

=)

10mls
paper

A&

O pHe=
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Fed,
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UKz o7

companies,
meter(Orion 3-star plus pH Benchtop meter, Orion Research Inc., USA)E o]-&

GE Healthcare

Grade 1,
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O A== AOACS HAHWHo 23te], A& 10 01 N NaOH & o g pH 7} 84 + 0.1
& = p
e AF7A 4857, of o 4u% NaOHe] 28] FHml)E % 4 7|Eoz Bial

O BEE AE 10mle Hstd 90mle] 23} FH5o] 3AE Z filter paper(Whatman™
cellulose filter paper Grade 1, GE Healthcare companies, UK)Z oj3}ste], TTA|
(ATAGO digital refractometer, PR-101, Japan)E ©]&3}o] 33] wrEsle] =43 5 FHFgk
< °BrixZ ® AT

O 9d=E AR 10mlE FH3ted 90mle] 23} FHSel F4g F
cellulose filter paper Grade 1, GE Healthcare companies, UK)2 ]335} %t} o7}l
A (salt meter PAL-ES3, ATAGO, Japan)E ©|8-3}o] 33] utE A5l HHAFo 2 e
P

filter paper(Whatman™

o) A=
O HEE HHAM AEE 200ml¥] o} Brookfield viscometer(Brookfield Engineering
Laboratories, Inc., Stoughton, MA, USA)E ©]-&3}e 25Co A 183 wwt 3 spindle #5&

T

o]§3le] 0rpmez TAF F SHHPCH, 33 W 23 F BEgez v

ul) opul At BA
wak B4e ggere] AE (o 50 mg)l 6 N @4k 2 mLE Jlstw, BRI Te
=]

[s]
©]& heating block (HF21, Yamato, Japan)oll A 7}4=&3] (110 C, 24A|7H)3sts, 714

% ojw]

~

TAES
glass filter2 o3} % ZAAZ 3 T FTAMNMIEEF d59 (pH 22)02 HE3}o oln|=at
A5 E A7 (Biochrom, LKB-Biochrom. Ltd. England)2 £ = A=kst¢ic}.
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= PR=NS) ol L Z9]
]:“T iiolt —lﬁ‘lTF’H %{‘}ﬂ' E“_,':‘ "lé 3]—'6‘1_1
Ad g | - » | bk HE » » » AezA4
= = o B bl ° ulF ul 5 ol =
=3} (Enterococcus sp.) (DA A2 A ZL)

O HEHENS Ay 5o UFE Z=AstY 43 o Enterococcus sp.E HE3F}
oq I 9}

DEANA Azsigleon diFdade] FFdEd oprlieal FEE <E17>, <F18>

(715 - 100g)

B ww | oAy | zAw | zew | wese | N 4 | ## | UER
i €] ©) ©) €] ©) waxn | zgxy | (0g (mg) (mg)
51
om0 | 116 111 | 1051 14.22 32 18 173 | 3420 | 417
O
X 18 UlFerd o ofu:=it g
(715= - 100g)
o} = At 3 (mg) ofu] = At 3 (mg)
ASP 16.9 CYs ND
GLU 11.8 VAL 0.8
SER 2.3 MET ND
HIS 2.8 PHE 2.4
GLY 3.4 ILE 0.9
THR 1.2 LEU 1.1
ARG 1.7 LYS 2.6
ALA 7.8 PRO 3.1
TYR 8.7
O A dgo] o3 AAHE HFELadEA EH3F Entferoccoccus sp.o] 37C7F &a F
A oo wg § A4S FF0 Al o] U= FHE FAsAH

) 2dazxqdE
O &4 activity S Tl B& o]&st A=x3 ZA| S Fhactivity7} o =2 (F)thsE

H{ Aspergillus oryzaeE ©]835te W& o] §3sld IAE Axd §F agAs} FAZ o
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8ol WuEx YT Az

st Aol S7HE BAASES Alxstr] fst] FE& FASAL, oo 7] Az &l

A ZAR HFAA <F19>¢F 22 opmit el AT

Az WL WE EE SH0R dein Luldyn ngAsAsde o8 nds

He olgaan

3 Az 3=
u = = Aspergillus arA ) <k R |
EE] o%; Eﬂ]% = (i%}) » orygaegxd% = (amylase, » | WX » | (AAdslE
o T < (30C, 54hr) protease ) A 2-8)

22 d3tE Az P

ohﬂ]_on:a]_ -
=0 m A a4, o M HAzxu g, Q2
4w A | TC D a | gelotupia || e g s
(=3h . (45 OCH/ 5‘4hr) o= g Frel A2 A ZE
® 19. 93 A 9] feotvit FF
(715 : 100g)
ofr| =4t 3 ¥ (mg) ofr] =4k 3 ¥ (mg)
ASP 5.6 CYS 0.6
GLU 13.5 VAL 6.5
SER 1.3 MET 2.3
HIS 41 PHE 6.1
GLY 41 ILE 11.3
THR 5.0 LEU 59
ARG 1.4 LYS 6.6
ALA 5.9 PRO 17.3
TYR 2.3

24N 3} 7] & (High Pressure Liguefying Technology)

CTgAHINEE AT DL e 2T B FFAAAR SR o85A BF 4
EFES 40~60C 2 HAH 2=} 1H50~100MPa) ¢ L 78] Az st Jle2 F2
e o3 d5RkeS AT o] §ske Tleolth

- aLqkest A A
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2% 24, 60MPacl A9 &% 0] w2 ofu Al A A,

-2 dAFAe 28T Fo] dFATFNA HelR 54 A3 HAAx
A 24X W3S o] §5te, HaR ot FAZ FREAS THotY LGN E FHGER
M LI AZ Al Aspergillus oryzaeo] 2138 AJAE Proteased] EA4HES =X
ol 2o EAsts @ AS ot she e A& oiritoez A

& A=E A,

s %

O Zrtsd Frksd YRS AAST FARE S2 1-2m 7FHF 30 FHE meg Al
H3 F exxdo] 7k Jtd5Ad7e 2HdE s 2 874 "ol HES Hol $&
o] SEE Fol 40~90T7HA] =5 WEAA 7HH 10~1543F 7hd 548t Azsisith
ole|g £A47ITE AR Zrisdle SEUAZHAY FFol A AEvh o 207tF F
7bete] 4 % nhgel atsdo] EolAE Ao R Hisol gtk EF rlise of 40%E
A e TS RS A 90% o)A THEQ=Z Eixo] Snlsd Thubg Folsin
Teo o Auddor We A =L FA4S wA HA g J1Td BEA s

R S 1A 1
A =3 =Zgo]=m RSN dme Snls S| SAA|, R,
- ™ | (Saccharomyces | wp T - B » | A 2A A A ARZA
AAAA 4 iy ug g o
serevisii) AL~
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% 21 Zrksely)s waedls] 23 wEAGY W

days | Brix(%) | Ax=(cp) | HlZ . i ; pH | yeast(cfu) | 42F=(%)
a

Odays 7 53.3 1.000 12.97 980 | 13.27 3.72 3.4x10°7 0.83

3days 7.5 - 0.999 17.05 20.58 | 24.16 3.86 9.25x10° 041

6days 7 16.7 0.999 27.15 20.95 | 39.95 3.87 2.26x10° 0.56

8days 7.2 36.7 0.996 17.84 23.49 | 26.02 390 | 1.955x10° 0.45

9days 7 36.7 18.86 1712 | 2597 3.99 | 1.995x107 0.72

O ARTFE <H22>oA He gl Zo] 2F 29 F H F4S EeH O F 4FS
HEa g2 Tart JAPFHUT. BEE FEI AFHAATEH A5471Ed e
o o g A7t dojupA] gskon BFHoR Znts o)A wE A FI} sro] x3}
g o|F= Aol JAHAUH

A5 e = Sl=kg ol

A= 10.0 11.2 8.4

%101 BAA FEHL Ut Tese Al
o ALgstglon, Az Al Bl A%

°x
LuEa
N
%,
r U
= ‘lol'
@) ]
®)
=2
o
o¥
ri; nd

o
O @shsh AThE HAA FFO] 2AST QU FEe 2 vgel TPstel ALgshaTh



el A% AFS F4L ehastsc

1) ol3tst4 547

A .

i\

7}) pH =74
O pHE AE 10ml& Hste 90mle] 23k ZFFo] 3AME Z filter paper(Whatman™
cellulose filter paper Grade 1, GE Healthcare companies, UK)Z oJ33s}e], pH
meter(Orion 3-star plus pH Benchtop meter, Orion Research Inc., USA)E ©|-8-3}o] 33

WHE 24§ wHagie 2 Vet

O A== AOACE HAH <sle], Al& 10 g 2 01 N NaOH £4o 2 pH 7} 84 + 0.1
2 Bt AR AA5T, o] © £HF NaOHe| AHZHmL)S % AE24 71Zoz @
Aste] FA)sEE o™, pHE pH Meter(Precisa, pH 900, Swiss)E o] &3} 439t 2

Age 33 w2 hste WEFgos e

o Az =7
O A9 AMEwsle AAA (CM-3500d, Minolta Co., Ltd.,, Osaka, Japan)2 Hunter 2§ %o
L(lightness), a(redness), b(yellowness) 7S ZA3led AE e [(L-L')+(a-a’)+(b-b')]"/* 4
o7 MEsgon, EFWL L=90.68, a=159, b=-8.602] 7< 7}z Wagg o] &5k

zZh) M AE AA

O Azxd trtso WA A o kAg s s &4 AFS 100 g ¥ HdA7 W
gol W deE AAgstHEA] 0, 5, 10, 1594 4 F At wAE HALE HAISHIS
Z AES AFHE 9 AHEEHE =7 9 &7, AFFAAHAA ol&Ee EE A 2 7
121 ColA 1587 7FY, 71935t 73y st9w. 24 A& 20gol] 0.1% HiE #
180ml 2 &3 Stomacher Lab Blender 400(Seward Medical Limited, London, UK)2. 2
27 28k A7 F AR P AR ALEEHAT

O YubAR S AQACHM ) W} 8-S 15T AYrtd Az, A8 Soxhlet &9, =
G AL micro Kjeldahl ¥, 2322 550C2 AY IzHoe =z ztzt At &3
B TS 100%0 A 2, =24, zowd 2 23|80 oFS w oz Yehdly, bYE
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3t ICP-OES(PerkinElmer) & o] -§-3te] Agsigit;. @32 st 2 oW d I+ g
715 4Kcal, A2 1g F 9Kcal 9 o=z Fslo] AAtstdo

o
o

(th 292

o 7|& 2 o]Foix|a Q7] wjEel
EE £dlolx A &2 HEHE Ao A&EHY, WEZA do] AgE] s AT

2) Akt
O 9% 7|(superheated steam) &= PEo] 129 steamE
aE BEs A7le v 989 3 A, A §AT F A dllFe el Aok
O mEtA AATE BT Fe ZdEsd o3 gwo] A FEHZA
(superheated steam) A& & A4 <F24>¢} Ho] AWFALO ELHSZE Ao A&



FASEA AThe) A4F F7} 5re LhER.

24 7FQ 8l wWE A ZwA

<A1Y>
- Heater-100C | Heater-200 C | Heater-300 C | Heater-100°C | Heater-200C | Heater-300 C
Steam-200C | Steam-200C | Steam-200C | Steam-280C | Steam-280C | Steam-280TC
pH 3.82 391 3.87 4.06 3.82 3.76 3.93
=, 14 13 18.2 20 14 18 19
A 39.39 60.92 58.48 54.76 58.29 55.18 58.79
a 14.64 4.34 8.57 8.15 6.16 13.20 7.54
b 30.14 39.40 37.31 39.68 37.30 35.35 38.72
A
<A A3Y>
- Heater-100C | Heater-200 C | Heater-300 C | Heater-100°C | Heater-200C | Heater-300 C
Steam-200C | Steam-200C | Steam-200C | Steam-280C | Steam-280C | Steam-280TC
rH 3.76 391 3.89 3.89 3.94 4.09 3.84
= 12.2 13.8 12 18 13 13.2 20.9
A 36.99 53.63 53.87 47.05 53.94 56.03 46.05
a 13.68 9.92 7.59 11.87 9.25 712 11.92
b 32.14 33.33 31.16 26.95 31.86 34.91 34.84
212
3) st

O U3 AN BT AL WF Aol ol upel gwME ] 943 g¥e] A==, I
d=7|(superheated steam) TS T A ZHELY Bz g8 M FA5HHA
A Fukel gt st UEhd.

O e YT BA 2o AYZANN BURLY BTAH dojumz A ALEE]



A3 ZE| X AL <FE25>9 Zo] ELox 100C, ~H2% 280C7} Ad€d Aoz Algd
% 25 Ztyol mE vie] guaAs
<AH1L>
- Heater-100°C | Heater-200C | Heater-300°C | Heater-100°C | Heater-200C | Heater-300 C
- Steam-200C | Steam-200C | Steam-200TC | Steam-280C | Steam-280C | Steam-280T
pH 5.04 541 542 547 548 5.56 532
ge 84 74 8.4 8.4 7.0 9.0 9.2
AL 76.79 72.50 72.46 69.75 71.69 72.94 69.56
a -4.78 -5.28 -5.76 -5.29 -5.45 -4.56 -4.23
b 20.93 17.90 19.47 16.33 17.56 14.88 24.01
AR
<AH3L>
- Heater-100°C | Heater-200C | Heater-300°C | Heater-100°C | Heater-200C | Heater-300 C
- Steam-200 C Steam-200C Steam-200C Steam-280 C Steam-280 C Steam-280C
rH 5.01 344 5.70 5.26 548 5.28 5.02
gz 8 8.7 9 10 7.2 8.2 9
AL 65.76 69.42 67.35 67.91 67.54 66.49 67.84
a -1.63 -5.25 -4.53 -3.82 -4.91 -4.98 -4.57
b 21.31 16.05 16.33 17.38 15.23 17.10 18.77
AHA
U A9 F A2 Ax L AFZ7|ZG gE F2 54
1) A| F 22 A=x
O AY &z9 HAY g = dF 88 AT Egn sz, adF)et 3
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¥ 2. A9 A &2 AR Ax
@91; g(%)

A S0 s1 S2 S3 S4

FRA 58.0(29.0) - - - .
Al A - 30.0(15.0) 30.0(15.0) 25.0(12.5) 35.0(17.5)
T TEE - 12.0(6.0) 12.0(6.0) 15.0(7.5) 15.0(7.5)
s - 5.0(2.5) 5.0(2.5) 5.0(2.5) 3.0(1.5)
Sns WEE - 5.0(2.5) 5.0(2.5) 5.0(2.5) 5.0(2.5)
A} - 25.0(12.5) 50.0(25.0) 20.0(10.0) 32.0(16.0)

v 46.9(23.5) 25.0(12.5) - - -
A 34.5(17.2) 20.0(10.0) 20.0(10.0) 5.0(2.5) 12.0(6.0)
o] ATE Syargd - - - 5.0(2.5) 8.0(4.0)
A - - - - 4.02.0)
w72 - - - 5.0(2.5) 15.0(7.5)

Gl - - - 15.0(7.5) -
kst - 32.0(16.0) 32.0(16.0) 37.0(18.5) 37.0(18.5)

o] =} 22.7(11.3) 20.0(10.0) 20.0(10.0) 25.0(12.5) -
nhs 9.5(4.8) 9.5(4.8) 9.5(4.8) 10.5(5.3) 10.0(5.0)
AT 1.8(0.9) 1.1(0.5) 1.1(0.5) 2.0(1.0) 3.0(1.5)
A= 19.6(9.8) 10.0(5.0) 10.0(5.0) 10.0(5.0) 13.0(6.5)
7= - - - 10.0(5.0) 7.0(3.5)

B2 6.0(3.0) 5.0(2.5) 5.0(2.5) 2.0(2.5) -
s> 1.0(0.5) 0.4(0.2) 0.4(0.2) 0.5(0.2) 1.0(0.5)
A 200(100) 200(100) 200(100) 200(100) 200(100)
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) <135ty F2%71

O AEE 10 mLE FH3&t 90 mLe 23} SF5 3 Ast & ZE (WhatmanTMcellulose filter
paper Grade 1, GE Healthcare companies, UKQ)E J3}51 3t} oJ7ol-S == FE A (salt meter
PAL-ES3, ATAGO, Japan)E& o]&3}y, == T EAd(Hand Held Brix Refractometer
RHB-32 ATC, Brix scale 0-32, China)Z ©|&3le SA3st93, pHEHE-E pH meter(Orion
3-star plus pH Benchtop meter, Orion Research Inc, USA)E o]-&3lg o, ZE Ze 33
HHE S5 & Hagie® et

) A= =3

O HEE HHAM AEE 200ml¥] o} Brookfield viscometer(Brookfield Engineering
Laboratories, Inc., Stoughton, MA, USA)E A}&3}e] A3 H T, o] uw] ALE-3l spindled
No3, 3HELEEE 20rpmo 2 3027 Ao, 33 v &4 F HFgo=2 YRR

g 53 Az AR 571A|(S0~54)9] 9%, T,
Ayl <E27>7 Aok A3 od A0 AnE 44~596%71A TSt
h=} 1% AEHT. == 59~60°Brix

BA @ AlFel Wil A 25ui7tx] =A vEsth dF z2E F3 2EE 3T A
7hetel AxF AQ T 22 AR 4FS BAY 29 dEe AEAF 2% okys A
& 22 A d2Td vude | S4e] A A 60%71A] d=E wE g AT 7
TE AT AF B8 BRPE Y pHE B84 22890, =& A B9 B¢
At &9 mhe, dT 58 98 FEHE IR 2okl J7HRT] @R, A% AFel H]
d "7 2~3v) =A SAHEAG HT AREHe 22FE FERATL LEIE AFol
FEEAE ©F, & dTdAE A ARE AMSst] nEa™ oluAe] AARE N
a7 As AAE ARE otz ARgstsied, ASAG sietd Ak, TlE Jrkee A
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T Al #8 A 5= (%) I3 (°Brix) pH A% (cP)
o] B Fu
Ateidl =aur) g 44202 593+0.11 46+0.02 | 1133+10.40
(1)
=] kid
Al 596015 | 59.0+0.11 474002 | 102335.77
(14)
kvi =] kid
A wal7] G 553:0.05 | 5904011 | 491:001 | 54414286
A E (@57
SrbE Bav]
4.9+0.1 6134005 | 4.63:0.00 | 956.6+10.40
(5 ¥ vl
o] AEEI. = kid
7l w7l 4 4.6:0.05 603+0.05 5.69+0.06 40.00.00
(344
S0 4.7+0.00 473000 | 537:001 | 3086.6+53.46
s1 2.120.00 3134015 | 517000 | 1508.323.62
A& 52 2.2+0.05 306+0.05 | 502:¢001 | 2733.3+1485
2.840.23 4204023 | 501004 | 2185.088.45
2.4+0.05 4004011 | 490001 | 2953.3+3547
G #H= #HAlH AA
O dAMdEn AF A tsdA 1082 s dEZHASY sdxe ) )7F st
AZ dAFE AT 234 o9 SA(ELV]E) 600g F <E28>9] A]|E SO~S4E
22k 15054 Azl e F, ol L WolER Loz 034 FR=1, zelg A2
Hell o] Mg o]fste] Fe 2T Aoz F94] 30%40*10mmE AE F BT Al
B2 ARG #HY el AEE AFEA AFASHEAM AF NdY HEFE 5EE T
EEsEA, o] 3 158 A% 22 dATE YT
O S0& AT B17] el Tt FrE HAIFZ FEHEE 14%)7 wlFo| AA|st=
Hl o] & Holty. 43} sl7] 98l S1~Sd4= AlFel Fujste AE IAF(AEIL%)= A
|3191, I 4= EF9h Fo € W 2 BYst] 8 HEE 3FUT, 2, SukE)
2 HAs Esel 4ARS AEAAD. SIS G2 EE)H vmste] Augez Ydw
ato] Zslth. wek 7159 Yol EEFsted zE & Euvld &717F Ao 2= S19]
g A TolA HlF thal HLdS BT AR giAs] ®Bokth wle AAtEs A7 #a b
Hol WA, W 72k stHe ARsh} 2 sto] U o] AAHolmz B 4xel W
S35 ooz A ol AHEHA @2 Stk Al el 25%2 SoluHA 4B



02#
9

ol RAED REe @ B3 AAF Aste] & zsHAT 2 AT HYF
S = N

ol hze] FE7t A5sn FA 7] o @o] glol, 3 Abstel ¥ Folm ¥
=% Bge Y 2PuYd e xﬂﬂé}% Ay, W7z, BAETRA NS A
Sahe Aok S8 WHHNG. S o, A, ALTE AGHT TR A5 2
82 AW 59 AFHn nF2A 222 9214 HYh AR dY JATS =

Ao A, §7] §& 1T AT 33 St FA BrtEAdeH, T 529 H5vh

7b =A JebgTh A, gl Ak, A4 2 SREE U b 22 735 E JERY

oH, 53 4= ¢ St

7he ATk AA ] T8 Eell A
~

Zola mjd 7]

28 AQ B 42~ AAY B AA

As #5371 9
S0 ASAR Earr] g W glel Bl Aot
(M=) | alg2=HY 3 %(HH)A " Zo] At}
s1 A2 Fe dntel At PAZE AL A drt
el o] B} o] Frednk 7] AU vt
3 4 A2 Aol Atk
s2 Abatel ) ko] & of 2 itk Sel(lahe] Mol =6 Gt o
S3 AR A b2 x3hETh 22 Ao dstar atr] FAUL Yok
Ao 93, A, Fe] A3t}
AHA oo o o o= -
S4 1] =yt A e = A S dEst dAvE Ha s
s 98 AR ApastEn
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1) At#, F3 mhEe B9 F7] A
O FEdF7] Ay 20L& A AP 2. 7F (2) 5] M e FARE Y] ARE
sty FEZ 77114 heater 100°C, steam 280°C ZAL 2 Al#E 1 min 30 s, %}
= 30 s, Pl=2 1 min &t AFAIFTH A3 A5 b2 S EA v Ho] ol <&
el A F&H38 W Ao, A5 THY =71 18T7F HUS # 71EE EWCHR
2094, Philps, China)& 30 s &<t 242 %, f2| &7| "o} 5T/ WF HastdA 4
2 Az g M AT

O HF AAE dA U 45 FEF7] A 2 AT Ag(d == 21y A wEt F 6
Zol 22 4B AzAT. BEF7) AU B £ AUGA 2L A, P, vhes
HA Zol 2 thg, WA ARE BEFHE HUlsta, S8 Hdol=F untdt ¥, ¥
EZA(25 cm X 25 cm, polyethylene, Korea)oll 50 g # ©ol 95% vacuumez® X7
(confezionatrici-packaging machine, Tecnovac S.rl, ITtaly )3+ &, 4 == 234 A 59

o AZE a2E 5TAA 30U B BESEA 246 ALSSTh

3) u¢t Ao

O Azg g azo FA HA 2 AFAY FUHE 8 ¥Vt Al 2y 3HeE
Attt Ay TFY AES AYd FEY 21 A== (2151, Avure Inc. USA)S
ol-gate] AYsIPY, Ay AL FHE =EL Fusle] ¢EL 550 MPa, 25& 5~10CT
A 7+e 3 min &2 AAsY )

4) 714 &&
O 2 FZF(SVS 10LS, Sous-vide supreme, China )& *2|sl1A} 3= 2% 8
=2 86TE g dds] $L(HEE BUE W 2571 Hasts AL A,
o] 307 dAe 3 F Alge &7 81T HIAS o Ao
087 Fas Wyles Adstnt

Q1

CTH

v
o ol
i

e
o

N
>
12

O pHE A8 10ml& FH3td 90mle] 23 =R/ 343 Z filter paper(Whatman™
cellulose filter paper Grade 1, GE Healthcare companies, UK)Z oJ33s}e], pH
meter(Orlon 3-star plus pH Benchtop meter, Orion Research Inc., USA)E ©]|&35}e] 33
ME 24 F WEge Y.
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O BEE AE 10ml& FHsle] 90mle] 23} ZHFFo A3 F filter paper(Whatman™
cellulose filter paper Grade 1, GE Healthcare companies, UK)Z oj3}ste], TTA|
(ATAGO digital refractometer, PR-101, Japan)ZE ©|-&3}o] 33] wtE sl A3 T HHF gk
< °BrixZ ® AT

%) 9%

O 9EE A8 10mle FHsle] 90mle] 23} FFo] 343 F filter paper(Whatman™
cellulose filter paper Grade 1, GE Healthcare companies, UK)& <oJz}st ). of7tls 4
£ 74| (salt meter PAL-ES3, ATAGO, Japan)E o]-g3}e] 33] wtE =3l HFFo g2 e
RS

) H=

O HEE HHAM AEE 200ml¥] o} Brookfield viscometer(Brookfield Engineering
Laboratories, Inc., Stoughton, MA, USA)E ©]-&3}e 25Co A 183 wwt 3 spindle #5&
olgate] 2rpmez THF T SRSACH, 57 Wy 27 F WEFhe sk

H}) Browning Potential (BP)

O Arias 5(2008) ®Hol wet, #EF7] Myd AE, 49, mls 7 25gS S (HR 2094,
Philps, China)3t %, 4,000 rpme4] 102 &< A4 &2 (Combi-514R, Hanil, Korea)s}]
I A=de FH YU A=ds FHH (WhatmanIM cellulose filter paper Grade 1, GE
Healthcare companies, UK)2 AHE H 440 nmolA FFE(Beckman DU530, Beckman

Instruments Inc,, CA)E FA3gen, & 2432 33 ¥rEs9T

ABH Polyphenol oxidase (PPO) &4

O TEF7] A2 Atz ¥}, vk 2 50gS 50 mM phosphate buffer(pH 6.6)<F 112 4]
E 4 (HR 2094, Philps, China)3t & 12,500 rpm, 4Cell A 30% E<¢F 94 £ (Combi-514R,
Hanil, Korea )3} 2 A=dL H3do. A=A €H (Whatmanmcellulose filter paper
Grade 1, GE Healthcare companies, UK)E AZ ¥ 2 F&2AS 54 &4 =HL 94
AF&3F9 Tt Polyphenol oxidase #4388 Soliva-Fortuny %(2002)¢] =] wa} 0.05 M
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catechol(Sigma-Aldrich) 3 mLe]l & 75,05 H7}3 £ 400 nmol| 4] 3E5<F 5xuitt &
%= (Beckman DU530, Beckman Instruments Inc, CA)9] W3 E 7|E3}%tt. PPOZA-2

£ FF=7 0001 H3lE ZES 1 unit (A 0.001 Abs/min/g fresh weight). 2 ¥ A|3}¥
o, BE A3 33 dhEsgth

~

a1

)

O EE ARE Ax SHE &7 LA At EHE nE2A I F,

St

D

A HAAE 4

O HF 42 MZF 20 gol 01% Eo peptone water 180 mL-2 F 31 Stomacher Lab Blender
400(Seward Medical Limited, London, UK)2e. & 187t F&3 A71 & < udka]F(aerobic
plate counts), T (Escherichiacoli)2 WA Mo 15 (Bacilluscereus)ZF4 2 913+ A5 2
ALE3 AT ubMl S AZ I E ) X (PetrifilmTM Aerobic count plate, 3M)oll #ZF3}e] 3
5C2 TAAZ uck7|o) A 24-48A17F wekst & 133k 25~250709 A8 ﬁé/‘é:} R
& "3l A43 3 log CFU/ge 2 AP eH, thdade 7AxIE

Ecolicountplate 3M)E o|§5ke] 35CoIA 24417 B F F2 4 gt 3 7o) 7|28

=]
P A5t 9l colonyE A543t} B.cereus= Mannitol Egg Yolk Polymyxin agar (MYP
agar, Difco, USA)oll £33 F 30Tl 2447 vk & EE3 o9& 2= 234 18

delste] g7 PP wet At
h 43 Ax

1) #4357 A2 At#, gst, vk A, pHW 3}

O #H4F7] A A, 43, mkEe AFIH0749)E¢ AT pH WHEle <E29>¢F Zrh
Ab#Fe] 749 heater 1007C, steam 280CeolA 1 min 30 s B¢t 28Ho 2 dajgste] 2
Az, dxg A% thz ol vls L'giol =4 SAHUH(p<0.05). 79 F SHsez A3t
ATt wog #EFL W Azke] AYE Ao Wyl A fI9m, Mx 4 A Ui
b'zkol 0ol B3] zZhzt 4.9%, 2.3% Z7159T a 3L 85% Al o wrm Agsl =

S ot Ao Yeygrh v, tz2Ee] 39 Algto] Addl wak L'gke 28.9% 7Hast

,a g 211% F7kste] o ol n ANEIL AHAE e & F AAUTHP<0.05). IA

7F At Eelol 2~ AW HAE FTE AT Chow 5(2011)e ATollA] 45T A

Elﬂ s
o2
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60 s B A5 M3 AlFolA AW H=7F 7B AA UEES ™, Zuo F(2004)9] AT
NAE= 45C e}k 55CelA 227t 5 A3 At FEAA 6% Aol 71 AA e
ok B A vla) BE 2ToA A Al AW oA ZHEo] UEisio, o5 ZAFje
izl o2 Aol v& dudez Zhdo]l HE Fog AR E dAFdqAas
ey Blagys W SHS A Aol Wzt A9 giith. &ute] 79 heater 100,
steam 280C oA 30 s B¢ 28 o7 dxgste] 28 Ay, L'zke Ay AF thzTo ¥
& E=houl 79 Fols A Fol7t glen, age thETol Ato] AGFE Eol
2 Hl& SHS x%a] e %o}zl-é AEFS VER QA TtHp<0.05). ul=2] A9 heater 100,
steam 280°ColA] 1 min H<¢+ 28 @xglste] Zgke o, tixFol Hl&] L'ga bghel &

oFo g Eom 7Y Fox A3 =L FS RASHEA vs Bu I i%*ﬂ%
IE fFASL AT (Pp<0.05). & AT e HxTd A%, SHS A
olFx HM=7} FeA v, ¥ A% F aghol 183% Frlste Ao E}L&E}
(p<0.05). SHS Az|st Al=, s}, wlse] pHE Z2zb 4.3+0.01, 6.1+0.01, 6.1+0.010]%2H,
HzzF s 2 o7 g 7d T w ¥zl gl Aoz vehgth

_YH
M
2
R
ol

® 29. 457 AT AL, FH, vk WF AR $< A, pH W3

2) #4%7] A A, 99, vhs<] Browning Potential (BP)#} Polyphenol oxidase (PPO) 4 w3}
O Zobge AR, 49, mbE AlZto] Aol wEl PPOY &Hoz a4y 2w Fwd
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oo 71tk dAElE PPOY TS AT 2= 9ol o5 Ao wal mkm)
7HAE o Anh 2EER olE FHAslelr] s @Rt neeg At
7hsgk REdF 7 171% ggste] AAY sten, A3 A5 PPO &4 ¥ BP A=
obef LR-27¢] AlASHATh At#, b, vl EF SHS A A& tizad ®s| PPO &7
o] A UrE}ML, 79 F txTo 54 #do] F7Hp<0.05)3t=t wH SHS A 2
He 7 gtk 2= 79§ tixa# vlws] SHS A g Al#es 95.6%, ¥ate 50%, mhe
2 68%¢] PPO &/do] Al =Ant. H|F PPOS] &/do] XHEQ TR/ AS8AE, 5417,
pH =l w}a‘r EPEZ]HJ, PPO= o EQAS E42 UHEE 40Co| oA EAo] Zo5

I 80T E BEAGs He Aoz A vk 28y 257 SUHETE 54 @42
s, 7HE%H“§} WS, mlolop2 whg, AHF Absighg, ofAF 2 HAF AMSWRE T2 STt
sl Aoz 3% E4 AstE 2 Frh Zuo 5(2004)S Al FEE 45T 55CollA] 2
Zio]l i 65T~HBTE AHYILS Wt 23|y dwo] dojuts
T e 22 2Hoz TAZ Ag A7, & diE
A Ao B o AFATF A

= 8730l AHL, dol A5 "e AZte] Fol AFstuES 23 stehh-go] A

SE,

|

¢l

=

rl

i

o =2
1
)
o,
i
i
{
o
]

O

A
_\,L

¢

—_

E

sle] 12 AHEdAME Mol fAHE AOR FHAT. o AT g Z2H HEES
et Al 2A4skeE W o2 browning potential(BP) & ARESIAL glom, B AFgAE
o= Ao w3}
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ag 27. 34357 A8 AL, 49, vkE9 ¥R A 7|7 F < polyphenol
oxiase & A3} browing potential ™ 3}.
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il

Alge] Az e} A ol wel F 67 Y A AEFS AFFYPeH, AFGC,

) TS AREEY 9%, 9%, pH WHIE off <F30>ol AAsiH AES dEE
23~24% 2 FHY3 ABAA 044 thh =4 dEldeoy A 149 FHREE & H
YTZEF HuPE o & Aols ERNA @ton, A4z Als HE HSS W 77
7F B dxo #Waes Q. 9EE 37~40 °Brixe] W E e} on, SHSE 0|43 A
Ay Ay 2 AR 77wt foFd Wy /i 78 4229 pHE ZE T
09 & pH 45 HE=2 & Zol7t gllen, ol wjd FdYAe 3~4%

=
7] 4229 pHel FAMSFE tHLee 5 2010). 7HE A 2~o] A W= <E
P

AR dold oFYAE S BYrk =3 SHS AAe & sHA ¥ LEL SHS dAH
2 & TS0l uis AZ7Iztel wat a'ghol ZA Frlste] B AL el wE Ao
Btk =, 2T A9 <kd] SHS Aol mE PPO &4 49 24E & W, 22 A=
% AtEh, 4, mhse] PPOZEe R dwo] dojd Flez AZbEwH, SHS AAE §HA
@ @ ATd T(Heat)o] F-$ 80T, 3029 AR PPOY &AL A + o,

42 ZW ghgo]l 713 e g HEvh SHS A S shA ok 23
2 ool F F(HET, Heat)oll H|a} A7F7|3to] W& Mo wgles HAS
TE(SHS-None, SHS-HHP)ell HlsjA= tha ofFa FA W3tH . o|= HHPY PPO
g4 oAl H3 ole] AFEL AW E u 750 MPao|4, 50-65C o]4Fe] z7eA PPO

ol fadtia sgemz B A7 250 MPa, 5~10C)dA e Ate, %, mhs9
PPO #4o] A=A £a Aoz Az SHS AAH g £5 Fellde 2ug A &
(SHS-HHP)e] L* gko] 7} A 71l mE} o AQl Wskrh glem(p<0.05), a* gk
E 5 oz 7P oA g FASAL AT ol AidEs FFE B o SHS
A e} HHP AFxgls #H3g 29 A7\ wet 118 229 T4 Wyt 714
HE Aoz Y

gk

gk

o3l
lu
> K
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F 30 A W ©E A B 20 YAARIIT TG 945, ?5, pH W3

31 A o wE AE A 20 ¥ AFIT T A st

_78_



4) 7 &9 AF7|Z mE nAE E4

O A7t &HET, 30¢Y) g 429 vt A 8 A3, T, Beereus® 4 ZAF=
<FE32>0] AASETE AT Ay stA @S T(control, SHS-None)& 0¥ & & T7
6.72~6.77 log CFU/goll A 309 2 7.17~7.85 log CFU/go 2 Z7}3F ubH(p<0.05), & ==

[e)
oz gHA Utk
(Arroyo G 5 1999, Bull MK & 2004). t}qt &8 X x}79] 7%, A-2oA 1000 MPa<

a9 28 A el WE AE T L2 ¥ ARFVIT T Lut Al 5 W3t

£ 32 el nhE AQ Mg ax0 Wg Ao B WAL, vhAH2F A%
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29 % Wate gL 2o ¢ £29 FEE SHS-Heat A
& A7)k F<F 3000~3500

o

o2 AZtEH, 53] SHS xﬁ%ﬂl?ﬂ Tol] A] 7} 2o AL Hdzv= o]sﬂ Apz}, oFwo)

zHo| BHFo] PAZ 7tE FAdA AARLRTE A7 o mAskA ZElHEA FE &
Zo] =713k Ao g ®T} Osorio 5(2008)e] AFolA 7] FE S 90T 28 FAg
Al izl vs HE7F F7189a, Liaotrakoon F(2013)¢] AT AE  dragon

fruit(Hylocereusspp.)= 60~90Col Al 60 min AT S v %7} Zold4+E HErt F7}
st= e 2 JET B3 AMEE dAE Al 84 FH'lo] ¢ ®ol §FH L geldt ZE
s et Buste 5 #Y Frlo] dd 3 HEVF decste 2HES Ho
T o] B AT ¥=d S g ok HHP A2 AdshA| 2 ool Hls|
HE7F okt F7Hlov, 4 A+ Eue HE7E with ek HHP AHZe @429
v 3 7 Aol EE3sHE wgle] mAls Pl L FAem HAG. AF AHZFHA
2 T2 SHS dAgel #AQle] =7 A HAa 6}91231 HHP == & 473 +&
SHS Zxjglol] #A Qo] Alte] AVt H=7E 2 FAEE A2 Uetygth o= A=
‘ol a0 HEE FALAZ FoE A

2 29, AF PHel WE AQ F £29 PF ARG B AE A

AQ g 228 o83 Bl BEAAE FAY 4FFFYN Ay 09 B

i [e]
$) 200 g TF &2 100 g Aol He
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F, Fdol & Hlo|EE o7 203)¥ FHRE1, Y& TFEHUE o&ste] o3 £, 20
A5 ABE AL YT Bt dELS <F33>9F Zo] AR|ZH0Y, 14Y)dl wat

AAAQ e, A, T 78 HE(1=v$ At} 7=m]$¢ FHE AHESte]
ek, ©eke JAR(just about right) scaleg o]&3le] 53 H=g Iyt 71H¢ A A
| &3t T E37]e] tE #5 Hrbs Table 77 ot 7Hgare] &85

=

SHS HAglo] & Atz &3, ntso] #A5H7M & o}ﬁE} A*A %%z%al 23(09)

Az Bur|el #AFH7F Aye AR @& F(control, SHS-None)¥ z131

T(HHP, SHS-HHP)oll Bl&} & 4-F3 F(Heat, SHS-Heat)o] A, 3, A2 7] F Tl A

FoHog e HEE W TH(p<0.05). £ SHS-HHPFS o3 vugle o & =

b A AR 715 EoA Atel7t gidlen g TE HIsA= A, dA
H4g wokth WA A 149 | g 222 9E 2179 B5 Hrldae tE
H] 3] SHS-HHP o] A, & AA L 7|ZxoH BF & H4E wgon, o

] 14 5 3ol e Hrrb fFoFoz o

FrASL ATk AstF dute] i Hris =

, SHS-HHPo] & Aol nls| #5o] ¢

)
[-'O
)
fol
H
2
2

rlo

RO (.S

il

K-
9,
™,
r]I

g X
o)
A
(e}
o
\E’J
wn
T
¥
T
T
~
Ml
flo
i
flo
o
)

O

o AN o R
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A7VE FA) §2F “ALe Sarang” oA 9Z 1A 209WE thAC R JEE FAES AA
stgen, 3 Ty AF F F7U 15%S AR JVZE ZAME AAlStATh E54t
ot FA(EIL7])E) 600g T A& (SHS-HHP)E 150g F st 42 %, Fdo] 2 Ho==
Eo 7 208 FF21, zE§ ZFEHUdd FEtoldlE olfst] 2L 2&4 Ao =
THA 50g8 =2 o] #5 AEZ AMESIHYTH

H7b 2L AA A $8X(overall acceptance), ‘¢ #(appearance), ‘A(color), ‘3
(aroma) & 78t HA1H)FE 23 FAH(7H)7HA] hedonic scale(78 HE)S AL&35te] T

a9y 30, AY AL B9 Jsx XA}



AG 1 A2xE Byl @851 7|35 FAE AAE AT, <E34>9F Zo] AAHQ

=1 T ‘Zolike)dl 7HEA BWIIE QT BT ¥ F F AT EUE T
7F HRem, e AGqAA o FA HIIEJ U FHA Aole JUTh AR
B2 oftt oSttt HU7E BT

bl

4. AY G &zd g =9 71z e A}
mean+SD(n=35)

TR
iy
B o]
AA AR V%
(overall acceptance) 4.93£1.07 4.74+1.09
o
(appearance) 4.93+1.07 4.95+1.17
A0
(color) 4.7120.61 5.16+1.01
(arz):na) 4.64+0.84 4.89+1.10
Ayl
(saltiness) 3.50+0.94 3.11+1.04
Tl
(sweetness) 3.71+0.82 3.26+1.14

* No significantly different between gender by independent t-test(p<0.05)
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R 3. AQFQ AFF A2 AR AZx
w9 g(%)
A S0 s1 S2 S3 S4
EH 66.7(33.3) 63.0(21.0) 70.0(35) 62.0(31.0) 60.0(30.0)
1FE7LE 5.7(2.9) 6.0(2.0) - - -
) 9.5(4.8) - - ; )
o s - - 15.0(7.5) 15.0(7.5) 15.0(7.5)
s - - 3.0(1.5) 3.0(1.5) 3.0(1.5)
Snbs HaE - - 5.0(2.5) 5.0(2.5) 5.0(2.5)
EnlEd o] ~E - 19.5(6.5) 20.0(10.0) 20.0(10.0) 17.0(8.5)

AR - 33.0(11.0) - . .

LA FH o]~ E - - 6.0(3.0) 12.0(6.0) 15.0(7.5)

et 15.2(7.6) 22.5(7.5) 10.0(5.0) 10.0(5.0) 10.0(5.0)

o] A~urE &g g 38.1(19.0) - 30.0(15.0) 30.0(15.0) 30.0(15.0)

£l - 46.5(15.5) - - -

A - - 2.0(1.0) 2.0(1.0) 3.0(1.5)

w72 - - 2.0(1.0) 2.0(1.0) 2.0(1.0)

S 42.9(21.4) - 20.0(10.0) 20.0(10.0) 20.0(10.0)

g - 6.0(2.0) - - -

&t - 2.4(0.8) - - -

o} (powder) 4.8(2.4) 3.6(1.2) 4.0(2.0) 4.0(2.0) 4.0(2.0)

A= 14.3(7.1) 9.0(3.0) 7.0(3.5) 8.0(4.0) 8.0(4.0)

T} = - - 4.02.0) 4.0(2.0) 4.0(2.0)

B2 2.9(1.4) 2.25(0.75) 2.0(1.0) 3.0(1.5) 3.0(1.5)

RAS - - - - 1.0(0.5)

A - 86.25(2.75) - ; )

A 200(100) 300(100) 200(100) 200(100) 200(100)
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a3 33 AY AFHF &2 S0~54.

O pHE A8 10ml& FH3td 90mle] 23 =R/ 343 Z filter paper(Whatman™
cellulose filter paper Grade 1, GE Healthcare companies, UK)Z oJ33s}e], pH
meter(Orion 3-star plus pH Benchtop meter, Orion Research Inc., USA)E ©|-8-3}o] 33
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O A== AOACY AHAHH 935tH, A& 10 0.1 N NaOH &do =z pH 7} 84 + 0.1
g = p
S AWAA AGHI, o] W AHE NaOHS| AHZHmL)S % 4 71202 $43)

TE AE 10mlE FHdtd 90mle] 23k ZFFol| 3AME T filter paper(Whatman™
cellulose filter paper Grade 1, GE Healthcare companies, UK)Z oj3}ste], TTA|
(ATAGO digital refractometer, PR-101, Japan)E ©]&3}o] 33] wrEsle] =43 5 FHFgk
< °BrixZ ® AT

O 9E= AR 10mlg FHsld 90mle] 27 FHFo FA3 =
cellulose filter paper Grade 1, GE Healthcare companies, UK)2 ]335} %t} o7}l
B 7| (salt meter PAL-ES3, ATAGO, Japan)Z o|&3le] 33 whE =Asle] HFgEoe = et

filter paper(Whatman™

P

) J=

O HEE HHAM AEE 200ml¥] o} Brookfield viscometer(Brookfield Engineering
Laboratories, Inc., Stoughton, MA, USA)E ©]-&3}e 25Co A 183 wwt 3 spindle #5&

o] &3] 20rpme g LAHF F FAHsI e, 33 wE =4 F HEgor YEhlith

CIRLEE!
O A% RFF G 22 3% AY 2B B AZH AR THAS0-54)] G
| [e]

[e]
pH, A= 23 Zd= <E3e>7 2o Aw

FE s s AFY &xd gt

47~64%74A thFet e, 2aFgol vlef BRI dxrt EAH =it AFY 2

TE 60~70°Brix2 X1 3Fe dAs P, HHFe] s =74 =AU pHE 21
F3o] v v& o Skt

O AE= A3 21342 A2 H3 FAEE UJERRA, HWd-e JE7F 2570 v 5|

Tha =2 Holglth v e Aset & £FE F UEF 7] S "=t =2

Zo 2 Holn, B AFoA /LT 15 225 tE Qs & =HE 7 UAEF 57
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ch = FH7tske xﬂ&?‘;} AE 13 L2 AR 4FE 24T 2
# GRS ABAF #5 ohyet dF =Y HAd dE2I60)H vluds o s4e] B¢
A 60%7hA] A=g 2F F AATh FEE WA vE 30%FE EFA pHE ¥

T A #3 A 5= (%) I3 (°Brix) pH A% (cP)
T 25
4.70+0.00 60.0£0.11 3.50+0.00 431.98+17.93
(e
Al & AIE 25
_ 5.10£0.10 60.0£0.10 3.50£0.01 488.59+19.99
A= (F)C] A LA F
7] v
6.40+0.00 70.0£0.00 4.17+0.01 501.67+21.00
()0 7]
S0 5.50+0.00 60.0£0.01 4.20+0.01 598.65+19.66
S1 3.00+0.05 50.0+0.15 4.50+0.00 602.66+20.00
Alg S2 2.86+0.00 60.0£0.05 4.31+0.01 600.15+£20.00
S3 3.00+0.13 50.0+0.00 4.35+0.04 601.15+£21.00
4 2.5020.05 50.0+0.00 4.22+0.00 601.00+20.66
(G) HF A AA
AA et st A 1097 4 AEZHA S Sz w7t Fost] HF @A
g HARAT. A2 S0-4F olgste] 9ol I T opd 2HE FHlsel U saw
7 2

Zg3) Hokow, §e ZFF 100gW 42 25gS FHrlbste] wHl
At I 0], &7, FHE AME Ao 100g FHIF F 4£x 25g5 FUbek ALFHE
o7 FEs) Btk Fo ddo] ARE ARFA AFASEA AF NEH HAF 5 F
£ EESIHA, o] T 1F& AF &2 A= AAsT

A& SO~S4E ARt Ao, HHms Tl A2 & A=A AEIPE AFEA

AAS EEsyth A2 S AT MHUIS Fagel Fael BE dAYz 13F
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E;uw__oﬂe_a,ﬁﬁo wnetf%q_zm G
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mean:+SD(n
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F g A5
- =3 A5 Z A A4
;ﬁ_jﬂ ;ﬂ ?l 7] EE a a b a
(overall acceptance) 3.80+1.57 4.35+1.31 5.60+1.19 4.15+1.39
'Q’] TC]_— a a b a
(appearance) 4.05+0.95 4.58+1.36 5.20+1.26 410+1.21
Al
(Cjor) 4.90+1.33 5.00+1.45" 4.90+1.16" 3.95+1.1°
(arf’fna) 410+1.41° 4.05+1.05° 5.60+1.19° 4.45+1.08°
e St 2.50+1.90* 3.10+1.33% 450+1.15° 3.50+1.36"
(spiciness) it AUzl oV 5041,
ok a b . b
(saltiness) 2.301.49 3.10+1.21 4.55+1.47 3.75+1.41
o a a b .
(sweetness) 2.75+1.59 3.40+0.75 4.55+1.47 3.20+1.32
15t 2.65+1.57° 2.95+1.23° 4.50+1.05" 2.85+1.57°
(sourness) OV AoEL 201, 8541,

ab,c : significantly different at p <0.05 by Duncan’s multiple range test

() 9= QAo =z 3 7|sx A}

A7HE @A P “AME Sarang” ol =9l 1A 208 LR VIR ZANE AA
2 Atk dxQE Agds 1y

o, Y AF FUA FTA 1598 o
al
o]

H7l FES AAZQ &% (overall acceptance), ‘2|F(appearance)’, ‘A(color), ‘T
(aroma)’ & 733 BAH1H)RE 73 FH(TH)7A hedonic scale(7H HE)E AMEsle] H
7Vt o, ‘Ruk(saltiness), ‘©Bl(sweetness)’, ‘4l8k(sourness)’, 'ml-28k(spiciness related
to chili pepper)& JAR(just about right) scale® ©]-g3}e] 53 Hr g Hrlsgon, A&
Y82 o537 2o

lo
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~
fols
1
N
S
>
N
[
AN

1
w
\O
\
0
i
o,
3
2l
2
0,
~
fols

== 9y BEF ‘Etilike) 2 HIIEHA L
o, o#L AT YA T gti(neither like nor dislike)' 7} 7 °

we W5E UEhIAT, B WY BT £ Wom ueyth werm s Hus
Chust about righty= %7b7h Bekout, sk e o oFHE e ok

O 28U B AE A2 HEA 7|2 ge d F e oz &85y, R dutd w
g d', 13 58 FUiete A FS3 uE Qe § S AeE AEn. £
AlFE s FEFEU 718l B8 YEF FFS b oK (FH 60%) A= ETS)

mean+SD(n=35)

T B
I
W o]
AA ARl 75 %E
(overall acceptance) 4.9220.64 5.00£0.92
EE
(appearance) 4.54+0.66 4.87+0.99
\)
(C(:?OI') 492+1.18 5.53+0.91
63:
(aroma) 4.62+1.04 4.67+0.61
Aok
(saltiness) 3.460.87 3.33+0.90
vyl
(sweetness) 3.69+0.48 3.27+1.03
-5
(spiciness) 3.54:0.87 3.27+0.96
A5
(sourness) 3.77+043 3.3340.90

* No significantly different between gender by independent t-test(p<0.05)
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a3 38 AFZ7|7te] w2 AP 4249 pH W3}

5ColA WA Ag3 g 1HF4L2e 7] pHE 425~435 F£FA AL, ¥7tg
EE A% 509 B pHO wWate Ao yehix| ol 273

fAmo] 27] pHE 4.25~4.35 $£FA SHH A Az 8]
A g2 txT pHe A% 10¢ B3 §F 415~425 FF2 =2 doppon, A4 30d H
T ol W 29 A vgddd AEFY
dardte] A 109 A3 F 420~4.24, A7 30¢
405 Fo2 YEFRET =2 AHQL Aoz e

pH= ﬂ%i?oﬂ H] 3
733 ¥ 4.05~4.10, A
ot

5C WRAG AY nFFas oA FFAYSA e sk urtd AgA T
27) pH7F A% 5097 27 WakA 27 #AHE Ao ey

=
10ColA AF3 Ad LFgdarsd % =
5t @e YxF pHE AR 249 A =
pH 94| 375~3.80 o2 & #olE YERNA] &3t
AE
Z3% HHE T8 vlE AT AgE AN 2 AuLFHLEE

10CellA Hasty 27043t Ago] mE A= H3ls 3k Fel 23399 2o
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FAA =791 5,
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[
flr
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M= A1) &#HE

=5 Main dish
YIELD 4012
SAUCE 2EAA 80g
1 serving =
. 41DJ1 80g, T4 70g
sSize
INGREDIENTS | WESHT | MEASU DIRECTIONS
A0l= 2emENE =018 A8 240 202 B2
Rinb] 320g 1.
W,
CHE MOl JISS %2 O £27 U FE MZ0IA
TR AA . _ !
M 809 Xz 2 =22 9 RN sl
3. 98 4 DJls Z0| 3cm HEIF T2 HASS HOIA
Zylstlt.
] GaZEE OD|ES OJIZ £OZ E0IM &E
SPNES 160g 4.5 Jlze dJIs OiM =0
SRACIF 2712 M
20| 40g
SeMmza) 20g 5. 20l 0.2cm M2 S22 ML
LCetMOb eIt 20g 6. I}Z2|9t= 0.2cm x 5em 3AJ|I2 =HIEHCH
HEEOE 40g
X+ 2 Alx ANEF A= I S35ta TH A= Al
iH_/.\_g AA 7 éj||:|, =4, E%, 2322 & SEOIH HAE &Y AS
DEC),
=S 129 8. 120 X MAZ =D SAS ®RICH
NES 4g 9. FHA S0 FHIB DS BI BH e
et 4g

Nutrition Facts

1 serving provides :
calories 256kcal
carbohydrates 13.6g
fat 14g
protein 16g

sodium 140.2mg
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K=: H

Kolese

A a1
=F Main dish
YIELD 4912
SAUCE b A A 80g
1 ing -
soning HA 80g, HAHE 70g
sSize
INGREDIENTS | WEIGHT(0) | MERS DIRECTIONS
EOHA, 220] BiA, MBS0l HA S 0lel I Has
P 320g 1. ; ;
202 ZHI6H0] R0l EE B
N 120g 2. 00022 £HG0 Z= S0IA CIM HCH
ED)IF= 409
LEO 120g
I 800  UF LA% leEE R2 7, v HAE 20 d
S0A SOt HCH
2237 80g 4,200 EN LOHHCH,
E=IE] 209
22=c 109

Nutrition Facts

1 serving provides :
calories 126kcal
carbohydrates 13.6g
fat 1g
protein 14g
sodium 242.2mg
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H=: AEHE 2

=F Main dish
YIELD 4012
SAUCE 2 AA 120g
1 ing -
i OFEAHEH 50g, Jt2HE 30g, T4 40g
INGREDIENTS| WeIGHT(g) | MEAS DIRECTIONS
NEE & 9 312 B0l xJte 20
OFS ALl 200g 1 =
1
Jhehe 120g 2. JfEHEE 3cm ZO0IZ X231 S JIECH
2 80g 3. 2 g T 3J2 NECH
o I 20g 4. YTH= 3cm 2012 KECH
g2 50g 5. g2 ¢ 3% AJI2 NELH
ES 5g 6. == WE HMAHBICH
HIHA 59 7. 210 HA=2 3cm 20l2 XHECLH
HEATAA 120g 8. 9Io 20 MEAZAAS €D BE 8l

Nutrition Facts

1 serving provides :
calories 280.1kcal
carbohydrates 32.9g
fat 7g
protein 16g

sodium 231.3mg
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M=

St orAI 0|

=F Main dish
YIELD 4012
SAUCE 2R A A 120g
1 ing
SF.JI’VII']' 5—1}1 20g
Size
INGREDIENTS | WEIGHT(0 | MEAS DIRECTIONS
=SIE 480 T GIlaas 28 2200 202 2% W=l
HEATAA 120 2. THS MOl U FR LT L=5hH NN
=P 40 3. "AIO & 5

Nutrition Facts

1 serving provides :
calories 265.1kcal
carbohydrates 15.9g
fat 4g
protein 37g
sodium 229.3mg
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- =|.| 2 AH .| c
N=: olitt=: dHE
=F Appetizer
YIELD 4012
SAUCE DEZAA 150g
1 ing - -
soning et 759, M4 70g
Size
INGREDIENTS| WeIGHT(g) | MEAS DIRECTIONS
e 100 T oldZe NS s A5 2= 201N MZel dadc
27 100 2. BRH= 0.4cm SHZ 240 EH MCH
20 AIS WD YH B0 B SOA W2
PN|
2304 100 3 st
o= 120 , SHF £ 0D E2 NOIZZ E0f &20 S0
SJI8 MAHBCH
sz2g) 80 5. 2222/ JHRO| M0 2| EH ML
Q0| 40 6. 20/9 222 I ML
- HED WAS I BN 9D DEF AAS T3 =y
== 20 "Nz Bl BN A
2 20
EEIES PPN 150

Nutrition Facts

1 serving provides :
calories 175.2kcal
carbohydrates 16.6g
fat 3.7g
protein 15.3g
sodium 562.6mg
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M=

20| £

g

=& side dish
YIELD 4012
SAUCE =& AA BOg
1 serving
. 20| 15g
Size
INGREDIENTS | WEIGHT(g) MEASURE DIRECTIONS
} 20l= 20l 45206t A2 I] st = 0.8cm
H20| 60g 1.
SHO StHPAOZ MY,
Ol= 59 2. Elts2 Hoz ML},
NEDNEEAA 50g 3. 29 MBE MEIDZZ AAN REILC
A= 29 4. 8AN €10 A=z HASHC

Nutrition Facts

1 serving provides :
calories 31.6kcal
carbohydrates 4.1g
fat 1.1g
protein 0.4g
sodium 119.5mg
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H=: Hl&8 ==

-/ T
=5 Main dish
YIELD 4012
SAUCE DEF AA 80g
1 serving - -
- MR480g,HAS L A 160g
INGREDIENTS| WeIGHT(g) | MERS DIRECTIONS
TEES 320 245 2o 200 H0A =201 &70] ==0t
g wILS IS PF 2 DI 442 9D
HEDEZAA 80 2.
Bl gICk
N at 200 JMSAS BE 200 HE 3 0125 MO
T 40 4.5F L22 THR0| OIS0 23201 MH®el I Wk
=% 200 5.EBME BE 23201 DIMA 2101 22 3|2 MO
- 50 o FE M DIE2lster Lps IEei3ts 0.3cmxdom 2012
M.
E=IE] 20
H/20% 10

Nutrition Facts

1 serving provides :
calories 394.1kcal
carbohydrates 67.8g
fat 1.8g
protein 17.6g
sodium 275.3mg
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2 CH | 'H ===}
M= SUI)IMAEFS
=5 Main dish
YIELD 4012
SAUCE DEH AA 100g
! sering 51009, 1 £50g
size ’
INGREDIENTS| WEIGHT(@) | MEAS DIRECTIONS
ESIEIN, 400 1. SIARS 98 & Jtsas S0
TpJE 20
=FL 40
w2 120
SASABR -
- STOF Ol DEE AAQ DX JE2 €1, 5
HEAFS L= 100 2SI OLHE B A® ROPCH
nESIE 30
EIVEE: 120
sn 40
=T TnES 20
o 40
s 160
Nutrition Facts

1 serving provides :
calories 522.6kcal
carbohydrates 37.5g
fat 28.3g
protein 25.8g
sodium 464mg
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FAE WA, Bk 2-C-4.2% (87}

?_]/\]— B B 2= o,
gz (raaE | 20g | oo IR APT G g
0, A
<1 /111108~ 3/490% :ﬂﬂzoé(%q'] }\]—)IOO]:"L]'/ (] L_/u]”‘é‘ Xé Xﬂ UJ_‘ZE o
120416 WA R E A | ()
""/ = Eﬂ Q Eﬂ %
e 4% A
=
o craAE | og | HEEAESECL A
A
o /11.11.08~ | 34909 (T, H7SAC 21% (57 ke | =
12.01.20 99.01%, = 4%, H2&, A A, QA5 ()
=X 2] A A (T A, A 25 % (F AL, 2
(}é]_ Xﬂ'ﬁ‘) 270g/ (%LH}\]—) ]:"L]'/ (] L_/E‘I ]'{:l_\‘ Ak Cl 4% T
o A l
/111108~ | 36909 | 7 12 2199.01%, Ul ), EA2% | A
120121 Eum Az s g E Az | )
= AN QA%
oA XA %2, 0 7 B30 % (5 A [299% Ak
/11.11.08~ 270g/ | =2AA]B15%(F = AW G AR
1110 | 22809 | #hZAg s ey el gy HAE
R LS E TR S ERE
e A A (U4, 3 (), % 6
/1111.08~ | 208/ | Bllol A2, B ) A S 4k
1 | 28509 | (AN, WTR vhs A5 A= oHHE
ol 7] 2, 7 1] 210.11% (U1 4H
(7 21),6.17%, 531 7] (7041)5.25% 3
= A \ s o,
o fﬁl 38? 20g) | HETAN216% 54 (F411.68% 4
111215 | 25802 T A2 7] 20.95% eiext, g A | ok9IE
o AR AL ZFE=A7) 2, A7+ 9),
F715 AL 2A
ERE SRS ARG, 5% (F 4D,
(ﬁ'ﬁxﬂ%/ 270g/ (%L}]ﬂ—)/ (;I:‘U']—/%L/ ]'% ]'Cl 4% v
A
11.11.08~ | 3,6909) (SH7122199.01%, = Ul 40, T A A1.2% | © =
120121 FU AR BAR Az | )
2 AR D, BAT
s =] A A A 4, 070 30 % (Z 72 [B99% ,4F
2 111108~ | 2708/ | wERAARISNE D AN A
111003 | 22809 | v SAE T EE s E%‘ﬂ.‘@“ g | HE
HAAAE A A D, A C}E]%Zﬂxﬂ
qm 2 ) A3 A G RGN A, P (E A, 58
o1 J111108. | 2708/ | SRMIOL 2 2( L) AL b
1 | 28509 | AWM WFF vhs 2718 A ohAE
7] 2, 1] 20.11% (U 4H
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AH(FAN),6.17%, B3l 7] (4H5.25%, 3¢
ol 292 NE | o0 y (2 2D2.16%, 5= 2D 1.68%, 4 A
i /11.11.08~ 258§°J fr,xmwvo B%,eiest, G WA | ol)E
= 11.12.15 ONE B L= 20 7] A, 7 A ),
71(:]!—7]'1:!—/;% Xﬂ 03/79—7]]]
A 5 (T U A 6.5%, 43 7] (3.5
2H4.5% 42 (741 3.5% A EF 5 Y
. sAxANE | 0 | (R, %e, 1@4
4a17] /11.11.08~ 8/ WAL AR D), AT A | ol9s
NP ES 2,580 _
11.12.26 (Z74H)0.34% 711 8] N A 1:!]— Zj]—z
shE AN A (5-7) A7 & AR 3 S
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SR g g o] 2= [ (U 41, sk (]
T =9 n =) o}
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Hioqy | 28509 | FR1 A% (B )4 7]
4.0% (3 521
o & 58w 0] 285 % [ (5 4H), F it
EANE | | R EE MOl 4250
HES /11.11.08~ > g50] 252 N43.75% (WA ghEeaL R | T2~
11.12.10 T AL R AR A A 7.6% (W] E
VAR, 27.4% (S U4
o 2 (5 41)6.48% 0 5 (3] o] A] o}
= A =) -
270 21)2.38%, J2H(FAN2.16%, A A 4,4 |
Auz /11.11.08~ 8/ | AHLIBDAREALION AATE | ooy,
111230 29009 | 22V E AESTEEY, G %,
o AR AL 2
ol K- ]:r ol Y% (2=
é"iiﬁ]/—‘l% H%(%}\]') < *ﬂf(t‘—fﬂ')/iﬁ]ﬁjg’/ (T
B A A 255g*2 | A4h), G (Fah), A 525% (A 4, A
;a}; 5?1?1110? / ARAREFAANRALAAL A2EQ), | T/
el = e . ~
525091 | WAIHT ) AR AT B FRAS
12.01.16 AT R
= 2 A
o | 082 BARAION(E T, (),
e 5;”11 0‘:2 /| RHAEJIR WAL A LT, | FHA
o 4,8009 AZZ QA AN
12.01.23 R v
SHEAAE | L L | AT S RASK (A, MRS % (5
S04 (A F) /g WDLENEBIALREDTE
= J1I08~ | L AR A A Y o
12.01.14 T Re~
=] 2 A%
r2AE) 255g*2 | &ukA2 7% (FAY), Ba uk7.3% (AN, A
A it . | ARARATEDANTRANR, | F
’ 49509 | AT AR AT
12.01.16 43 AALT
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W SHEANE | 0| (FHD) AW B 0] 2E2%
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HREES /111111~ | 4,302 o] 2 H216(e] 5, B1), 2 1] 4] 21 #7753 ()
Tr= =05 /71(3
- Ne e,
AA 4= 7 (T4, B -c4 5% [
= zg 4L 7} 54+99.01% (S 4F), Xiﬂl"é,%l&
Q41 (IdAE) | 280g/ | A #5,0k 2T =R EF] A | A
EES JIL1111~ | 466690 | A1), (Z21, owr(jv) vlelwlo] 2~ | (%)
12.04.10 #215, 5 71(41), 01 AHL.3% (41, 2 7]
A2 #774, 0= (54H
e A5 A (F ), B (F A, 355 %
59 T A1), OF s AF o o] o] ~#218
Ea2 ) | asog | CHD ARG, e
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e o U I Mg e AR mMA PR (@A |
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S5 Ek23% (W £, F A4, S 0k (U
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S UL | 5 ), 22 A AR AY o
111129 | 70T T
B37.3% (5 AF), 228 45% (U] 21, 4
SA 2y AE o R R R B B
X 500 =
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O pHT= pH meter(Precisa pH900-9050, Swiss)E& AH&-3le] 33] ubaE

238 AYE A @2 AE VIE L3 9Ae 57 glo] A wiAd F A
A7t T §4BF slen, O ZAHE AR AFste HelH3 sttt

= +
BT, AEE AOACS HAWd] <ated, A2 10 g & 01 N NaOH oz pH7}
84 = 012 e AF7ZHA AAsta, o W &¥E NaOHE &M[FHmL)E % FAF 7|2
2 kst BAISAT

oA FUlg FHEIGE=A(ATAGO digital refractometer, PR-101, Japan)& ©|£-3}
Faa, M= A2A(CM-3500d, Minolta Co., Ltd., Osaka, Japan)Z Hunter 2%
L(lightness), a(redness), b(yellowness) & ZH3}e] AE ZHe (L-L')+(a-a’)+(b-b")"]"?

H
fr

o 9 of
N
ol
olr

Aoz 2Esigon, TEFHE 1L=90.68, a=1.59, b=-8.609] & 7hx WAAL o] &5t
HE = Viscometer(Model LVDV-1I +P, Brookfield Eng Labs Inc, USA)E o|8-35}o] 25T
A 187F 1wk 3 gpindle #55 ©|83}4] 20rpme 2 1A & SASIH T

1) IFLF71(F L% 7](superheated steam))S &3 Sulial o A%

O ©@Euty A Eol n]LL<H44>9l o] 6:1:12, 121122 2A3e] A =zsYck

)
e B3t & #1937 (superheated steam) 2] ko] A 251 Th.
O #H¥=7](superheated steam) AP Z7HL A2HL% 250C, LEL%E 130TCE AAst Alx

X 4. 719 o) o2 dsute] ZAWHFA}
A T Hh(7) ) Ayhz 2] 408 2]
SHS-5 - SHS-105- SHS-5 - SHS-10 5

(FuEAE=12112) (v E=12112)  (FuREERE=6112) (SuhEAhE=6:112)
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e
4% 7] (superheated steam)

1
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s

& F 7] (superheated steam)
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=
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% 46 BAlR A7bgol e Bauly 5o sl WA

S AT Ul R EE U AR
21:4 2:1:5 2:1:6

e o e e e R ubrd A A E e e o e e e R
2:1:4 2:1:5 2:1:6

O H23H %i‘i}(&z Fa AFgsld = Az Axsgen 27 03%, 48 3% F7ls)
Aot EAEL FHlo]l w2 HAALE <F47>0) YERAAT

Al 7&%7}—%% AHEE 79 i

O A EY ¥ AMES #Eo| o s
O Super Heated Steam @] Z

% 47. YA H7bedd w02 sy FHo Z2uHdAY

bz - k=] -ml #E% 7] (superheated T =) (superheated
i“LTEerﬂ A5 EHPTE?HI:%@%:% _ stgam)_-xt}%lj . _ stfam) ]134%
=5 Y iﬂtﬁ!iﬁ}%g:g AL 5-21]11:41%

[0}
it

lo&

30

e
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O WAL ol4F FEAL <F4as>T Po| Az3le] BAH2ES T
O ©3H : F23H 2 @ 322 AFStY v AT
O P2 WY By A k37t & o|Folq F | =R, e 3p7F & <t ol Fo|F
O dubzg] 2:71:6 FA HA B ALL3F A7, 3dDZ7)(superheated steam) 2:1:2 & A B
AHEEE Aol tigk R A 9 F 2 BEsiiidh
Hd57) APEH : Steam 2% 250C, LELE 130T °o|ATh.
HEF7] Z7F ARtz HlsiA Azt Aol AT
® 48 fE4 Ax
w9 g(%)
A& LO L1 L2 L3 14 L5
ol 100(50.0) 87.0(43.5) 50.0(25.0) 50.0(25.0)
CR 60.0(30.0) 60.0(45.0) - - - -
A5 90.0(45.0) 90.0(45.0) 91.0(45.5) 79.1(39.5) 100(50.0) 100(50.0)
A7) 16.5(8.25) 15.0(7.50) 3.0(1.50) 7.9(4.0) 5.5(2.75) 4.0(2.0)
no gRIlE 1.5(0.75) - 3.0(1.5) 3.0(1.5)
Heo nyste - - 0.75(0.38) - 1.0(0.5) 1.0(0.5)
e #drrke - - 3.75(1.87) - 7.0(3.5) 7.0(3.5)
A 16.5(8.25) 16.5(8.25) - 13.0(6.5) 16.0(8.0) 16.0(8.0)
e 16.5(8.25) 16.5(8.25) - 13.0(6.5) 16.0(8.0) 16.0(8.0)
AT 0.5(0.25) 0.5(0.25) - - ] i
A} - - - - 1.5(0.75) 1.5(0.75)
] A=A - 1.5(0.75) - - - 1.5(0.75)
g 200(100) 200(100) 200(100) 200(100) 200(100) 200(100)

AT, ARER (@Y, 22, &), AT,
“gou sk 319ta)

100C, 1A17F 71

v
WA 2 blending
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4] LO~L5

ST
cellulose filter paper Grade 1, GE Healthcare companies, UK)

AlE 10mle FHste] 90mle] 23} ZFH 5o 3 A3 T filter paper(Whatman™
=

Barg. e 4
27 (salt meter PAL-ES3, ATAGO, Japan)S o]&35}¢] 33 uld Z43te] Wzt = Lhe)

2) 3= F34
O "BE=

A|E 10mle FHate]l 90mle] 23} FH5o] 3 A3 F filter paper(Whatman™

cellulose filter paper Grade 1, GE Healthcare companies, UK)2 J3}3}e], T = A (Hand
Held Brix Refractometer, RHB-32 ATC, Brix scale 0-32, China)E&

4% & HEYE Brix® FASHATH

o]g3te] 33 HHE3ho

3) pH 53

O pHE A8 10ml& FH3td 90mle] 23 =R/ 343 Z filter paper(Whatman™

cellulose filter paper Grade 1, GE Healthcare companies, UK)Z oJ3}3le], pH

meter(Orion 3-star plus pH Benchtop meter, Orion Research Inc., USA)E ©]-&3}o 33
vhE =24 3 w@qzko 7 JER Sl

H]A] A|FEE 200ml% o}l Brookfield viscometer(Brookfield Engineering Laboratories,
Inc., Stoughton, MA, USA)S Alg3le] A3 ¥, o wf A3 spindle2 No.3, 3] 4<%
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® 50. ¢, TR ol FEH %4 FF
18] AZe 200g 713, () : % DA 71%2A
LIS LO L1 L2 L3 14 L5
o 2 (kcal) 114.0 120.0 67.0 79.5 112.0 115.0
B3} (g 20.6(6) 21.0(7) 8.4(3) 10.5(3) 21.5(7) 22.2(7)
ol A (g) 2.1(4) 3.2(5) 4.1(7) 4(7) 3.6(6) 3.7(6)
A H(g) 2.6(5) 2.6(5) 1.9(4) 1.6(3) 1.3(3) 1.3(3)
Z 2ol (g) 0.4(2) 0.4(2) 1.0(4) 1.1(4) 1.04) 1.0(4)
L} E §(mg) 198(10) 198(10) 75(4) 65(3) 39(2) 39(2)
*% GFa 71FA 1Y YL J1FA A B v
= LO~L1: 99 o], L2~L5: T8 wo]x

@ A% AT 47 2 5% 24

b AF A9 43
O HH &4 Hlolx
F(LO~L5)E FHsH. Al
Atk Fef Aol £

o

_g_ AlZEZ 0o

2oz gofrE
7 7 A VEE, ®

Fol otk Zid A

=

H

AV

d

]

it}
it}
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el
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B4 FAE Sl dnl AFAE FJE AR5 Bl Ael7t gl F/E v
Fe= Frkstel BPlel Roym siste] 2EHAL. Fhd E5I v ke o =
AR 100% AA AARE AMESH7] 918 3¢S F7hekA] @712 stk A= 2
T2 A AEFF vnste vd FE0R BEE Aol & o E dddEn
O HFAHoE i Wolae 11, Tf Holie 152 AAHIZE st
¥ 51. f&4 dA9 B AA
A= #s Bt 94
U AT H ok (after taste)o] 2535 - - - _
o | Beoth Saaer el wES 4 AR A 23F @ HE 49 ATl U
Mol Fu vk, kel 43t "
11 : Avl YEAE A7kglo, L0} Aolvt gl
L, | AaEAT A 5o gl A
e QEsh Ags. 2 MUzl da e o
w2t e Yroh s
L3 | A, eate] 2t T4 gho] Bas gl £2 4 Bt
sk wen), subwebt 2 ol gt
el wg ghel a2 ol . S v el
L |2egw ;14‘37;%;;“}; 22&717& F BAel WA @ Aol el
Ak, erate] sty Fste] AR
L5 : Al YEAE A7kglo, 149} Aolvt git
h AZ AYL Pz F AZAE V5% 24
O HF AAHE 42 HAFE ol&ste THE Atz tietd A 2097 FHEA &S
T3 159 S e r AASAT AEE AR AF 2F(FA, 2-¥le}), A8 1(+F
Hlo]2), AR 2(Ff Hol2)e] 47kx e AT Ao B AANA § s AR
B dei e Je PTES JFTES AFEL, O RS FIEES AL
LS B AT OF 24~34 Aolo] MElsiel AAsPow, AL UG AL
oA d+8E o]8sted 32 A2 FUE AEE UEFH AR BT Hriets
= ssith Wb B <ES>sh Pol AAH £Ew, AW, A, F, B, Fal,
‘B ogge wie AR E W EVEE)7HA hedonic scale(5E HE)E AHg-3he]
BHrlstg e, ‘g, ‘©@ul& JAR(just about right) scaleg ©]&3le] 53 HE=2 H7IY
Tl =T A A RATAE)RE wEA Pl SANER)AA 578 =S
o]-&stAth
O

F2o] e AESd & fodom
A WAHAL. F, e AL AFo A% o 24 HtsEgen,
BE AN T2t “ARD AL A FHt O FA vehgch wnre gelgew
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ZHol7b filew, ©ukd a™Hlobrt 7 & Ao g ZAMET FEHA F A4 F 3
TAE H7tshr] Q% G5 H5d3E EE ABA FFA Abo] glo] ‘BHEF o2 e
ot ) gEE foHoAE o f fEAel 7 st A2 Ao = ey
ok #5 dido] 20tol frell thE ARl Hol f KEAA W Jawrt =4
HrtE Aoz AztEn 53] 9, 4, ol 9o FyHoz 5L H4E wglornz T
f FEAE AT FE Bt Blo] viEAE ZoE AlsdEH
£ 5 #3524 715E dA
mean+SD(n=20
&= Al
e iAol e e} % 784 T A%
(Oiﬁéﬂfﬁ B ;]féie) 2.07+0.59° 3.07+0.88" 3.93+0.25¢ 3.67+0.61°
213 (appearance) 2.93+0.88" 3.07+0.79° 3.93+0.70" 3.33+0.61°
Al (color) 3.000.65° 2.87+1.06° 447+0.51° 3.13+0.64°
3k (aroma) 2.80+0.67° 2.87+0.99° 3.93+0.79" 3.53+0.51"
gl (taste) 2.33+0.72° 2.93+0.88" 3.93+0.45° 3.67+0.61°
S u] (after taste) 1.91+0.83" 2.75%0.96" 3.50+0.70¢ 3.67+0.50°
%t (saltiness) 253091 2.53+1.06 2.87+0.64 2.73+0.59
Yl (sweetness) 3.070.96™ 3.40+0.91° 2.53+0.64" 2.80+0.77°
(easyi f ‘ﬁ llow) 2.73+0.96 3.33+1.04 3.27+0.45 3.27+0.70
(purchjsiﬂgﬂienﬁon) 1.87+0.83 2.93+1.03 4.20+0.56 3.67+0.61

a,b,c : significantly different at p <0.05 by Duncan’s multiple range test

9,
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¥ 53. 54 715%= AHAA
mean+SD(n=15)
_ Ag
FE [ s
iAo} EELL; & e i e
AAAQ 7 x a a b b
(overall acceptance) 2.33+1.04 2.93+1.10 3.6740.72 3.67+0.72
9|3 (appearance) 2.67+0.99" 2.73+1.11° 3.60+0.98" 3.20+0.86"
Al (color) 2.80+1.01° 2.80+1.04° 4.07+0.79 3.33+0.61°
& (aroma) 2.80+0.86° 2.87+1.12° 3.80+0.77" 3.13+051°
ot (taste) 2.40+0.91° 3.00+1.13° 3.80+0.86" 3.33+0.61"
S.u] (after taste) 2.36+1.08" 2.73+1.22° 3.70+0.48" 3.60+0.69"
21t (saltiness) 2474091 2.60+0.91 3.00+0.65 3.00+0.84
b (sweetness) 2.87+0.64 2.73+0.59 2.73+0.70 3.13+0.74
'E,‘ Lyl a a a b
(casy to swallow) 2.93+0.79 2.87+0.99 2.93+0.79 3.60+0.82
:rLUHP/]E a a b b
(purchasing intention) 2.33+1.04 2.67+0.97 3.73+0.88 3.67+0.72

a,b : significantly different at p <0.05 by Duncan’s multiple range test

O e A8 24
oA 1587 A=

M

W 52 450 UF AFA AEE 2AL
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pH = +

B, A== AOACe] X—‘Pﬁ‘ﬁ‘ﬂ 6]-04 ] 10 g & 01 N NaOH £o g pH7}
84 + 012 == AA7AA HAHWL, o] ¥ 4™ NaOHS| ] H(ml)S

2 kst BAISAT

s A2dA FU8& HAIZA(ATAGO digital refractometer, PR-101, Japan)& ©]-&-3}

M= A AFA(CM-3500d, Minolta Co., Ltd., Osaka, Japan)Z Hunter 2 %<] L(lightness),
redness), b(yellowness) 3t-& &35kl AE ZHe [(L-L)*Ha-a')+(b-b)]"* Aoz 2359
on, TEHE 1=90.68, a=1.59, b=-8.60¢] & 7}z WAL o] 85T
S += Viscometer(Model LVDV-1I +P, Brookfield Eng Labs Inc, USA)E o|8-35}o] 25T
1827 ¥k & spindle #55 ©|&3}e] 20rpme. 2 A3 & SASIY T
28 HEAY AT FAA BAL 98] FF5 BAE M DRIEL olafe] 35T

js¥)

)

HF71ol A 4841ZF vl¥st 5 1 B3k o 25 ~ 250704 s FA43

o] g & FAFFES Areden, side s AARE MYP AHjAIE FEj3k & streaking
methodZ ©]-&3}le] Z 3514t}

rAE dEE HAE AHAY W AREHE =7 B &7)9k AFHHAA °1%QE 2E )
A w7 FE 121 T A 1587 71, 7FEste 738 stk 2 A& 20 goll 0.1% =
T peptone water 180 m¢E 31, Stomacher Lab Blender 400(Seward Medical Limited,
London, UK)e. 2 187 #3243} A7l 3 nAE HALE A58 AMESYTH

FEae g4 Fod T2 F4E S8 T Ay F ¥F 5 10, 15C A4S T3l
Zajolslatd Sgusiel MABEE AL FAs) Bokrh

A el F52A AFel tg 7|E £ 2 =E S FAWUL A5E nHd A

golw, 538 Aol BdE I " Fejol] ey dFLdZd 3 A&7t 74Q 8171
gZo £ A= AQ 854S ez ol3st g2E g wAdE gEEE HAs)
o F2& #dsfEun.
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Holoew, AT 4t

=
=

%, 15C A% AEE 54

=

[e))

7] 1.74 log &5F22 7

stgoem, 10C AR A2% 14

S

A .

=

) 5.7 log 7tA F7}

rH

[ex|

1 3
= AgHt.

S

= AT}

=

=
by

o -

v =+ 10T
)=

Holow, AT

T 10T AF A BTk 4Z3}e)] 57 log o] Fo| 7

N
it

&
19<

=
=

I3 457744 6 log ™
J_':__
149

A4 A

°

7}

=

[}

&
19

=

ol
(o]
T
144

=5 ]

=3

2H, 15C AZAEE 545H 6 log o] 4

10C ¢} 15CollA 242t 4.96 log, 5.70 log FFC 2

=9}
AR o] A

=
=

&
T

2 7

=
T

2) g Fd

28

23

o

o

289

23

o

o

Rouf
ol

4

N.D N.D.
N.D N.D.
N.D N.D.
N.D N.D.
N.D N.D.
N.D N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.
N.D.

N.D  N.D.
N.D  N.D.

N.D.
N.D.
N.D.
N.D.

N.D N.D.
N.D N.D.
N.D N.D.
N.D N.D.
N.D N.D.
N.D N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.
N.D.

N.D N.D.
N.D N.D.

N.D.*
N.D.
N.D.
N.D.

5¢C
10¢C
15¢C
5¢C
10¢C
15¢C

: not detected

A e
* N.D

Ef

il

171 w2l o]

S

shol At b2 A4

Ag £

%

54>} o] tj

-
it

o AgAA <
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7t Ave yWEdd 2AE FAske ol Wi
o AgHEE Tl & gl WHEHR 27| 45U AxAA =

% 5. 4RIl hE {549 w2 sl

A4 G A BRI D
Al&® °
] \__QE

02 99 149 199 239 289 0Y 99 14A 199 239 28

5C ND* ND. ND. ND. ND ND. N.D. ND. ND. ND. ND N.D.

15¢C ND ND. ND. ND. ND N.D. N.D ND. ND. ND. ND N.D.

5¢ ND. ND. ND. ND. ND ND. N.D. ND. ND. ND. ND ND.
di g+ 10¢ ND. ND. ND. ND. ND ND. ND. ND. ND. ND. ND ND.

15¢C ND ND. ND. ND. ND N.D. N.D ND. ND. ND. ND N.D.

* N.D. = Not Detected

O HIAH =& FL& MYP HIAE o]&sly HAZEE = UedH o F HAFES o=
Bacillus cereus T-& TFE vld#]l A& #3 28 mannitol S ©|&3512 E35}7] wj&o] o]

o] &3t A9 color indicator® 3135} Bacillus cereus T3 1 99 u}A

Av.)
[>
1B
&
filo
4

(th olststy FAWs)
1) pH
O YA W AP A2 pH M= oby) 1y54s Dk
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19 54 AFAO BE $549 pH W3

& FE549 27) pHE 648+0.02 ~ 6.67+0.01, T F524-& 6224000 ~ 6.26+0.012 F

7HA Alg BRE gzTo] AR Y i 24 SAHEJeY O Aol wmg Roz

el oH, & 549 pHIl T/ f52E0 25 =3%th

f 529 hET pHE 45 % 437:0.01 ~ 58120012 Z7| gkl H]3] 6552 ~
o2 Z+A% w2 9090 ~ 9923% 2L XY x7] #;I =

olo] Wrale] Ff 54 txT9 pHE 45 & 5.03:0.02 ~ 5.09+0.082 7HAste] Z 7| H]
3 80.35 ~ 81.83% =S &Astgor), AAa] e 499:0.01 ~ 584+0.02 o]Qen =3 1
5C AFAE 44 2719 8023% o2 UxTRET i o #Aadse 3oz Jelda
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Aoz FAHAU

T
T

3}

1 93.89% 2 9%

3]

R 524 AT 5T A

2okt

o3

2%°] AEWIE &
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o

s

a3 55. AR
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T frede Aee dzad AT 271 el 2 Aolg Hfied ol AF W
T Ay Zo ThdA el mE FEustel] V1A% Aow FHHM A7 2] ghe
= e wss s Bgper 0 23 AFLETt 2&FE g Mt 2
ZrED AT W3t d 2 AR FAHAUH.
C AZA RS H=WIe 45 2 2A dehx] @ken, dAdTe 1
0C AFAEE 4F B¢ 2 W3 glo] FAHIJ2Y 5 15C AFAEY AEEe & Fo
2 w3stad.
0 15T AFAEY 4F F HEE txTo] 6648:438 P2 2719 23.60% FESZ Yol
o, GATE 53.04+178 PR 2719 7.93% FFTo2 43| SobA kgl HojA|
T Aoz FAHA.

O Ff FE4Y z7] AEE 1944.00+27.82 ~ 230140+50.83 cPE zT3 EAFF o] H|
=8l FARHYeH, 43 F dx2Te 5C, gXyTL 5 10T AFAREY HE7F A
A3}t glo] fAEE A2 velg.

O Yz 10T AZAEE 4F B ol =24 WHalth7l HAF 1177.20£56.51 PR ol e
o, 15C AFAEs 2Ty IAYT EF 2207843870, 422.30+9.10 P2 %7] %9
11.36%, 1835 % T2 ZH=H At

3) 3=

O f&4 2% A7 BE AF2=E d& WHste oty 2™ 2o
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I3 56. AF7I3el mE {4 d= W3t

TR rEAY 27 9= 10.00£0.000v & A F 6.00£0.000.2 ZA dolpen, o
7 e QF 10.00+0.002. 2 thA| Z7}5lh7) 43 & 8.00+0.0002 AZ 7HA
00+0.000.2 %7]|&ZuhE ol F )

S 5 HERTY 43 T = 5TdAE & W3l glo] 10.00£0.008 FAst=E AL
2 JElgon 10CE 800400022 tha ZAFET, 15C AFAES A9 6.00+0.00.2

ol
L
b4/
ki
—
6]
@)
)
o3l
>
1l
fr
N =

E29 %7 GEE 4.0040.00, 6.00:0.002.2 ERTo] EHYTET Thh =9gon
fz79 gt 2 #W3l glo] 6.00+0.00 ~ 8.00+0.008 VENNG T, @3 F
|=]
]

= Z718ke] 6.00+0.00 ~ 8.00+0.002.2 =7 = AT}
SH FEHT TH FFH BT U2 A9 AR 9t o gtk

O #5424 2% AFIIN] WE AFewd A% Was ol 1gsTH 2o
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A2 2% WAAE, WolAFol UFEE 45, AHHT Qo] UFLEIAE F40] 7}
S8 Aol EA 9} Listeria monocytogenes, Clostridium botulinum, Staphylococcys aureus,
Yersinia enterocolitica, Aeromonas hydrophila, Escherichia coli O157, Bacillus cereus ol 2|3k
2y A7 e BaEL e, 7k B FE S AL AR JdE ed" AF
A AL fA0 UG A% o5 edR WE F4L zstel 435 Ansl F

Aol € 7hsdol UdH

o Lo
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® 63. Asliv|BES] 54

Pathoge.mc Characteristics Infection Lethality Prevention
bacteria dose
E. coli 0157:H7
- High lipid food
- s
” heat sensitivity | - D = 0.37-0.55 min
- high resistance in 10 - 100 < 5Y% 7 =75C => 6 log |
Salt, Acid, Nitrite CFU/g ° A
. - 65-70°C heating
- Stress adaptation on
various stress
Cronobacter spp.
Gram - High ileath rates in 20% - Htightpres:ure
: neonates - reatmen
negative i
& - heat resistant 1 (infant) | _ Over 70 Heating
Salmonella spp.
- No reduction by - < Aw 096, pH 6
vacuum packing 15-20 19% + Nitrite
- Minimum rearing CiU/g ’ - Rapid acidification
temp. : 8~12°7C (<3days, Aw=<0.94)
L. monocytogenes - Minimum rearing
temp. : 0~2C -Sodium lactate (4%)
- In high salt and Potassium sorbate
refrigerration < 1,000 20-30° (0.3%)
condition : can CFU/g Y% | Nisin (400IU/ML)
rear 100 days - Dy = 8-16s,
- Stress => Heat Z=75TC
resistant 1
B. cereus
- pH l// Nacl T/
Gra,r: - Formation of > 10° i Sodium nitrate 1
postiive Spore CFU/g => Lag phase,
Generation time 1
S. aureus
o ° CFU/g - pH < 43

- Stable in heat
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% 64 ASiv|BES] A5
3

e HAA &4A &l 71/ d AFA )
= 2 (%) pH ° Aw ° %714 Dt Dot Dinc
Aeromnas
B A . .
hydrophila 4 5.0 0.97 = A 0.001
Bacillus 4 43 091 = ; 10 ;
cereus
C”’m;’; %O;Z”mr ) 49 0.99 74 | 0001 ] ]
Cl'gioot;‘;;”?m 10 46 0.93 874 ] ] 02
Cl’gioozglznﬁm 33 48 0.97 7] 4 ] 15 ]
Clostriditmn 15 5 0.95 8174 ; - 015
perfringens
E.coli 7 44 0.95 BA 0.01 - -
Listeria 0 43 0.92 =4 03 ] ]
monocytogens
Salmonella 6 4 0.94 BA 0.001-0.01 - -
Staphylococcus 6 4.5 0.86
aureus (Eat 1) | (Ba52) | (Saeo09) o9 | Ol ; 10¢54)
Vibrio cholerae 10 5 0.97 BA 0.3 - -
Vibrio 0.94
=1 . .
parahaemolyticus 5 48 (halophile) >7d 0.001
Yersinia 1 42 0.96 S| 0.01 ; ;
enterocolitica

a AT S AREA e 2 A AAE AIRbe 54 AS A 231, A 4E
X7, A 214 wE)
b & HA 23 steA-gHAl= F 2%, Aesk e 8Qle] Feel uhet vk gAAo R

¢ Clbotulinumgroupl:proteolyitc(non-psychrotrophic),
d Clbotulinumgroup2:non-proteolyitc(psychrotrophic)

O BY H4E AW A SAZ BF FEDS ZA4F AN BN Aoz, Py
7AZ, EAET AL A7) 1043, B, 7He, A 1247 S 43R AR f
FolRoRE UR gob 4EAYe WAL s, e % AFe] FAXNL ¢l
B AHdA H71E £E e BAE AT )T, R ode® wsT Atk ®
F FHAM AVEE BASFE dB AoE B BEER I AVE S A ¥
4o BAoz st AF /MBI ASS H85T UA %ot FEIF Al thak A
oFo] 9 4 91e Ao FHAL 4FFAY EAZY FELEE WHL 10T, &
Fe 60Tolgoz AYsof itk Aua EARe AFSHY LFoz FEHE AT
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- 871 A Ba7] Fd

el A8< HHAZ
7t B AdF AR AA 700Wel A 18 28 T AHASA =Hol dEd WY &7,
B8, A4, HAAE, A9 Sl 2-63T Zol Fle AstEo] lof A% 2 A4S A

34417)

[y

o] &0l AAEsHA HolH wrdo] BEF LA T4 U&

a9 63 Ald ¥R Barigyt

= 0
O Ao g ygtel] glojA FHo7 FQ3 AE AL o, Av] FE= 95%7F "
o7 AHHET Ya UHA 5% FFH 98 o7 olgHx

28
Al
4
FUIO :‘—]'
P
[y
o,
)
oH
1>

FHEL =T elol wel <wer>T Lol WMol £Ro] 155%Y B 7}
gdo] 755 Aol 68g A A 135 L 03y EHF 03go2 5o

AST TEF @8d, A, AFd 2 L Tl

19 3
gol REatn Qlom Trdolt netn el 2-3ME Eobd dYHoz WS F

E 67. Ao At FF AL (VMK 1008F)

[ P . PSR (2) |gula | x4 | 5 & 7] 4 (mg) HIEM (mg)
FA (a2 @ | ® | ® |26 | 9| 2 |UEF | Z4F | B | By |[Uolopal
3 v] | 351 [155 | 71.8 | 1.0 | 74 |30 |13 |10 |300 11| 2 | 250 |054 | 006 | 45
m v | 356 [155 | 755 | 03 | 68 | 13|03 | 6 140 |05| 2 | 110 [012 | 003 | 14
Wlobu] | 354 | 155 | 744 | 04 | 70 |20 |04 | 7 [160 05| 1 | 140 | 030|005 | 22
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O W¥tHom obUR o FFol oW A A el ¥ F7h AR L, Bt 4
ZoE AXA HH, fPzes FFol HeFE Ao ¥ Qn FEASUAE ©

olq_‘

o, Mo
N
4
=2
)
s
>
v
o\
)
o,
N
4
o
N
)
_?L
>.
2l
_‘L_ll
¢

01__—' 7‘-”

Bolm, Z77} 3 &9 A 9= FME ke Hopx|A Hrh
O e Ax FHFY oF W7}t ofdz o ze} oldzHEloR7 FAHH AEOZ o]Fojx o

o <®70>7 o] EFo] wt ol glovt YwiHow AwE 08-13% ofURTe=E
HE A9 AxU7l gl dutns 8~37%2 old 2o =9 UYHA = o=

70 opd == Fhdo] wE e B

A 5 ofd 2= T (%)
Waxy 1~2
A ol =2 = 7~20%
Rk o= 20~25%
oL op R = 25% o)

* By Juliano, 1979

0 & F3W REEAY BT Wsks <E7>AA UEd Hel Zeow, 4T HEE AT
Q1 B FARM 7h 3523, WEEWF 3401, el AFI} 26138 HERRAT, BHEEE
B Ol WAFIE 2100, ATl FEQ EjTAbe] 1234, AFHE 898 Uitk A%

oM HuHPEE W AR Es vH2A S WAFAA 7B wka, dFH, B4t

&8} (Viscosity charatersitics)
Peak
AT HAue AR R HTA= AR = i
ime
(Peak viscosity) (Break down) (Final viscosity) (Set back)

AT (A EH) 2,613 899 2,900 287 6.2

HEE] (1 7 ) 3,401 2,100 1,845 -1,556 53

A 7HEN =4 3,523 1,234 4,717 1,194 5.6
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. 2o z7kE el o
(1) 23834

(7h Texture =3
O e g2z A4S el W goll gl S deot fA 2oz ARstr] 9tk
vl gax Z3ggo= ARd 8710 37
A &el 148)e] BL Y 99}

(Texture Analyzer, TA-XT Express, England)® ®WHEUAZ=APL 2 A]5le] TPA(texture
profile analysis)E &t} olwjo] 77|22 27L& ofg <&E72>¢} AU A= 103] wHE
SA4slgen, TPA A2 25H 7 Z(hardness), 3% 4d(cohesiveness), A (springiness),

=
H-2F A (adhesiveness), %3] Ad(chewiness), 3|2 (resilience)e] A2 S ¥ w5ttt
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X 72.texture A& 93 TA = A
Item Condition
Instrument Texture Analyzer (TA-XT Express)
Test type TPA (two bite compression test)
Probe type cylinder (¢ 20 mm)
Deformation 70%
Force 10 kg
Pre-test speed 1.0 mm/s
Post-test speed 1.0 mm/s

s
s 7t AHEA HAFEA W (QDA, Quantitative Descriptive Analysis) 2.2 71511
AAHQA He=E Hd Hristadn. Ags 729 348 A2 BAstgden Frkde 2
zZtol Algoll thale] el F43F WA (roasted flavor), 272 (color), & 7](glossiness), ¥ <]
A Z(intactness),  Wol#] HF(clumpiness),  Z7]|(stickiness), 74 %E(hardness)$} 334
(cohesiveness), #Z4d(adhesiveness), ZL X (moistness), HAIH A Z % (overall
quality)& 37}8lith e Sz e FHub & e mnefo] & AR, o
e Hdo]l A2 2o e BEE, SHHT B ddedA AL wf Ado] HojA
el old gt B=AE PUisIES AW e
shA AAISte 2 &l thete 2 FEE 15 cm A4 BAISEE *éﬁl% 2
ARESH] AT AREAe A2 ZolE 75
3 oFgk AEelA A= A

zolgt 2 e,

2o o

Moisture analyzer(HB43-S, Mettler Toledo, Switzerland)ES ©]-&3le] A 3}I9
p 3§1 eSS B8 Hogs e

(@) old=z= o~ Ik

O

oldl@ @~ FEFo Himbe AAREE
T &718 Z7I7F gvka e A Qv nFd e Ae %5%
ol A glao] 293 TR AL EHY B g
oldg o~ e William 5(1970)2] 9= u|A¥o] uwel EFFEA(UV-VIS, )=

fo
ok
ko
8
fru
o3
p
fu
lo

>,
110;
ol
£

B A2 REAY
old 2 9 A Takm)
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23 ofdz e 20} ofd 2 HE

IR E
29H ojWzos P Adsdt
shel L(F =), agh

i)

680nmol A FFE=E SHst PFAAE
o 919 2L o BAs TH Ao
(5h) =24
O ¥ro] M= AMAA(CM-3500d, Minolta Co., Ltd., Osaka, Japan)E ©]-&
(HAE), bHAAE)E FAstd BASUT AAH AE] o8 UrhlE JE 3
<E73>3} Zro] [(L-L)2+(a-a")2+(b-b')2]1/2E AF&3I¥ L, EFH-S 1=90.68, a=1.59, b=-8.60
o ghe 7H WAL o35
X 73. AE Zr¥} Sensual difference A}o]29] A#-#A
Total color difference (4E) Sensual difference
0~ 05 Trace
05 ~ 15 Slight
1.5 ~ 3.0 Noticeable
3.0 ~ 60 Appreciable
6.0 ~ 12.0 Much
over 12.0 Very much
(H =3h= =3
O 9A=7|R E%33 A EE 15ml Centrifuge tubed] Y1 ZFHFFE HUlsle E4A7 &
glucoamylase solution (201 unit/g, acetate buffer, pH 4.5) 8ml-& € o] 40Tl A 1At &
QF "h-&-AlZlT}. 25% TCA(Trichloractic acid) 2mL-& Eo] ¥hgS AAAZ & AAEZ s}
o s Wl 10~70 Yo LTS FRIEF FHTE 3435taL, 0.5 mLE FHoto] Test
tubeo] -2 F 15 mLe| DNSAISFo} st = =olA weAZl F Ao ¥2s
of 55 nmelH FREES ZFHT)
2) &2 FF A9
O WA mE v =35 Has}sr] s & FFolvt SFHAe Aol mWE o
A4 F E4 W8 g 9
O &9 FAL dilAd Ay vlE FFTE o o7 7EA Z2A o] vk dAFH e
2 w3 g R84, $UY WEo] BL4S, FF o5/ B4R YUE [P
ooWEe 8007t BE4E, 4ot wo] £5AYSE, Wdo] FAAA g1 AYESTE
01 2 5 9t
0 E3, AurHoz opWz o gkl Eow Aw Al we| ®u 77 23, Br% Az
Fe] 271= AAA HH ofd2 s FiFe] ¥EE Z77F ¢ du FEHSUEAME ©
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O F&L opdEl gefo] 0%o]H, &AL ofd 22 o] 18% ot

O &9 FF& vhre WHde AYE, FIAVE, =HEE § I FEVIEC

1
Hl &2 dAdAs WZAAT A Fhd 4 F= oldzex FFd vt FF
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X 74. 29 F5YE YAAG F texture W3}

A glu) Hardness Adhesiveness  Springiness Cohesiveness Gumminess Chewiness
0d 493.66+46.66  -13.26+1.50 0.71+0.08 0.35+0.04 172.78+24.01 123.19+14.64
14 4991144319  -11.73+£1.83 0.70£0.09 0.36+0.04 179.68+18.16  125.78+11.73
3 62743455.66  -11.42+1.78 0.72£0.10 0.35£0.03 219.60£1594 158.11+14.67

ul) ) Z=m) Hardness  Adhesiveness Springiness Cohesiveness Gumminess Chewiness

04 346.02431.32  -17.45+1.52 0.75+0.05 0.32+0.04 110.73+#10.13  83.05+9.81
1d 343.07+37.61  -1518+1.84 0.80+0.09 0.33+0.04 113.21+15.46  90.57+9.50
3 580.82+66.23  -14.43+2.10 0.760.10 0.33+0.05 191.67+17.06  145.67+9.17
Qhytn] Hardness  Adhesiveness Springiness Cohesiveness Gumminess Chewiness
04 657.42+54.48 -5.08+0.67 0.70+0.04 0.35+0.03 230.10+21.24 161.07+10.57
14 804.27+67.24 -4.98+0.91 0.71+0.06 0.36+0.05 289.5443219  205.57+21.49
3 1124.47+91.87 -4.85+1.32 0.70+0.03 0.35+0.04 393.56+48.24 275.50+52.14

O & E2E YAAY F texture H3tE <¥74>9} o] Chewinessd] 7-¢- dutm g} wiz)
Fu] 78] zpole VYERR|RE A L] mE ztol= A vEhA ¢S

O wetA] HAES] ¥WI=E n|Fo] & uf vt Bop WMAFu|E 223 A WA G m
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+0.004

0.268
+0.004

1.838
+0.011

1.640
+0.007

A GERA] Fsket, Al 7HA]

1.718
+0.004

T

T

BE A
3}

=

1.100
b |

+0.014

3] ZHA

S

0.750
+0.000
LR A

0.973
1=

ue] 1/7 2SR Y

™

R

Bz

Jo
o

EK

Aoz FriEen, e

1

Rig

69>} ol wHAjol o
o2 H7HE A

=

2
O
T

P
o

+

g

Az <2

3% 7t

E7F 7 EojAls AR HIHH A

1

kel
pa

1

Rig

IEE ZA

o £ME UERT
<

9] 7]

Nd

H
__o._

gl
No
i

TR

- 185 -



(zh 4

2 =4 Jves

Aoz F7FE AT

3

w7k A 94

=
T

p

)

i

el
B

~
o

]

EIEE

<l

'l—]- E/ ‘EH %/ x]—]j]—/

- o
j —

3

B

el

oz AE=z An #d g

T
T

AAH AHE
i 2= A5k A

=
=
J

Bl o2 gA

=]
T

A Hl 2

e

O el Av] ael

o ¢

oz ¥ FF

Uz

£l drhy

g

BEAA A =rkel wel 2. whebaA wiste] Fod

2004).

__o._

7

_]

o] 7 (3

o)

ok AR zEZ

fol Auks

2 14812 3

2 FAE Ve

(CR-0322P,

HeRE

]

FTh 158 &<k

=)

7

1=

=

]

Q

T <

Lo

Hjm

s

a

= 9ol 7td

7 A

1}

Hige] &

CUCKOO, Korea)

el

o

el

Faict

S

o} Hrhell A1¢

7]

1}

c FEd5eE7zgE AAE 100gS AR H

71(Z<E F 7] (superheated steam)) ZT

e

O

A1ZE A

Z
QF5100CB-RCL, JAPAN))ell o] 5~10&7t

18l 2% 100~250C &

3

3}

2% 100~250C,

%7122 F A (NAOMOTO,

st

1}
AlA zg

)

=
T

A

bt 3

=)

7|1FEo 2 1482

A A7

Faict

=)

HAA 2

- 186 -



a3 70, 28

i

o u}

rln

Z AL texture Y] 1.

7 @bzl wls) A4 FA S

HE o Aol ZA TS A= AEE <370 Ho] HEFFU] 2
H

O Gumminess®} Chewiness EF 9yt Zg| o] vH& Bd-=7] =89 o]l ttis

2HQYom, I 9 FBS F b HYT 2 Aol UrhhA ek
O gl ZIF FFAG] weh oW FFE mALA Golrr] A FFAGLS
58 248 Bvh

- 187 -

=
S

3}

T
L
o

fds

il



a8 71 YAA ] g2 i d texture W3}

O AEE <a”7I>T go] AR 3¢ F zEwdel wE o] IA eyt
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X

76.54+0.04
-0.95+0.06
10.37+0.05
22.03+0.05

75.60£0.13
-0.89+0.07
10.64£0.13
23.00£0.18

75.52+0.13
-0.89+0.04
10.51+0.12
22.94+0.02

79.02+0.07
-1.27+0.00
10.03+0.15
20.43+0.16

77.27+0.01
-1.23+0.05
9.81+0.35
21.24+0.08

77.71+0.13
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21.18+0.18
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64.41
+0.32

65.52
+0.68

66.31
+0.44

67.55
+0.56
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+0.49

70.18
+0.25
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7457 (superheated steam) 2z

1.718+£0.004 1.640+0.007 1.838+0.011

0.480+0.000  0.813+0.004

0.795+0.000
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O

3) #AZ71(3}<E5 7I(superheated steam) system)Z ] WY
Fd o

O 471 AexeelA L3 HHoR I

o o &

90 CAA 90

L
3l7] <¥E82>= FH]

T A L %) 7}o] =2}212)

z g 85C, 52 % UK ACMSF*UK ECFF®
a5y 120 & o) 3C o]} UK DHSS"
F4597 5¢C o]3} Food code, FDA"

A7+ E 301% el 75¢C o]s} UK DHSS*

s AT 158 el 63°C o]s} UK DHSS*

1) Safety of food recommended center temperature and time.

2) Guidelines of Sous-Vide/Cook-Chill system.

a. Advisory Committee on the Microbiological Safety of Food(2004)
b. European Chilled Food Federation(2001)

c. Department of Health and Social Security(2003)

d. Food and Drug Administration(2005)

zoggol BE B5 2 ¥4 vz

21719 zediel te s xjols W3 B ms4olA ni vhsh o)
AEzIYoR 2eW 2o B 2L HA3] 2YPEe 2T 2 Aols
JERA egton), MH LS Fo] Ty RRdA Y Re HAE wgon, Sy
= zelgy zeTel B9 27 F vl 4 @o} 75E7 tha Wold e FAY
S gt =W, SHE zewyel zaT A9 BEAde 2A "oXd Ygont x4
#e 27 vl Aoz Urhton o)z sl AAHY ABE 94 A WAl SEELT
e Fd37] 2APEL ol$stdd 2T AT A5t b B4 SHHYeH, o
43 A% 5o AFE P B4 ZAHC A 75w A EA B
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i
:i
it
o =
i,
=
&
Au)

o —?—Ertr%k(%) 2 gae AOACY W w}a} 05T Agrhe Az %zg et

pH : pHE AE 10mlS #H3s}o] 90mle] 23} Z{FFd FHAE T ( hatmanTM
cellulose filter paper Grade 1, GE Healthcare companies, UK)Z oqurg}oq u]E](Orion
3-star plus pH Benchtop meter, Orion Research Inc.,USA)E ©]&35}o 33 whE =4 &
Haez YeRyglh

ZAZF - 7y 2 AI7H w2 Z23A 9] W3l Texture analyzer(Model TAXTExpress,
Stable Micro System Ltd)E ©|-83}e] Algof Tk dEH Ao A7} T (break intensity)
o} 7% (Hardness) ¥W3tE SAsIHY. A= FH-E probes 50mmE o] &3¥x, A7
= deg Zadapter #31)E 10mm/mine] A] Eo]E <& % (table speed)ollA] =AY th.
Texture analyser®] FHZ7L <x83>3 Za, Z+ AT Fwuit} 53 HtEste] 4 2 13
=74 4] 53] ¥k o7 ZHsIrt

AL

R 83. Texture analyser®] FAHZ A

Item Condition
Force units Gram
Distance Format Strain
Strain 60

Time 20

Tigeer type mm/s
Probe 20mm

R 84 2yl 12 o5ty F2 54
Aszdy TR = 2y A7l =y
13 (%) 48.9110.27 53.01£0.69 48.91+0.27
pH 5.87+0.01 5.86+0.01 5.82+0.01
ER 2216.72+149.34 2050.04+651.46 2570.57+214.29

g 2877t 7 =4 %@H?}lifﬁ,

O g P %%
Atk pHE AFZE, FHE 2y 2 Ba30] 2Py A2 29T BF w1
S 23N, 247e HdF7] zWEe 2T b B4 S0 AL
W S ASE AL Fol 3RS BelAL L FAY 5 AT
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SECEHESEE EIEERESIE T
O BEF AZel zMYol wE AT Wrh A B3] zuel 2] A A
3

=

| 7Hd 22 AR Vet HE AEFES AF 3 €L s #EFT] =
o] AYPxAS Fstax g 2% 2 A7 AF A¥s YAt HAH =1 A4H S
s 222 zuEy] A 9B FHE zdRRoH, BE BEe B8 AN
O 7] ez dA TLF HHoz AT G AN BEarviE #dEF7] 28
Mol 27 welstd zasA oldd BHdZy) zEdel Az B oo wge
AES FHE = SelA B uhsh Duh w3, A7) Zzkel ARl WY MEE @ g4
B 2= 3}7] <E85>9
. #dZy) A 2 BE V% R 2o A
@ @ 6) @ ® ® @ ©),
%TEL?J 1.9:0 24+0.2 | 58102 | 3.9104 | 67203 | 4.7+0.2 | 4501 | 31204 | 2.6+0.2
= ] 0] © 2 Ke) el ©} g'kZl— ©} ok 7}Ek ok 7}Ek Z':% i W
iﬂ’%F/H ]:E‘_l"E_ ]:E—lﬁ ;ﬂo ‘:é‘l}% Z‘lo —IZJ_—EI —IZJ_—EI 7&_5\_ “/\H/\
O @S HAE =

6) AE57] 28 A AdErle 539 HF

O 388 50x50x6 mmz Za Z+ FF7F Ix10~1x10°FF 0 2 F A3 dF o) 1527 3

172 % gdd HdFr|zexded et 2aaE st Asjass dotEdth

O oF+= Listeria monocytogenes (ATCC 19112), Staphylococcu  saureus(ATCC12598),
Salmonella  typhimurium(ATCC13311), Escherichia coliO157:H7(ATCC43890)S o]-&3} % o™,
HdF71zgFx A wal A3 & Plate Counting Agar (Difco, Franklin Lakes, NJ,
USA) B A& o]83te] 37T oA 2447k w3t & A5ttt

N

7H dlZ&# (E.coli)

O Z7] gFTFe] FFE 325x10°cfu/ge @ B HAS Eo 44" #d57) 2z w
Al & Folde Tl W3 A <x86>9k ATt
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£ 86. #4937 2z wet A F FAF
A4 @ b 2 50S(%)
oven 200°C, steam 300¢C, 5% %Y ND 100%

* ND

O EI17]

: not detectable

zzxzder A3

23 F

= EHAEE 100 %]

v Axd e (Salmonella)

o] Asf&S YEhAH.

O Z7] Ardate FFE 224x10°cfu/go 7 B #HAE Fa 43" #dZ7) 2 zxdd o
g A7 T goldes Tl ek Aite <x87>7 Zrh
X 87. 457 Y240 o2 Ardel (Salmonella) A S
227 2y & T A3l & (%)
oven 200°C, steam 300¢C, 5% %Y ND 100%
O 1] xR A3 A7 g BEHEER 100 %9 Asf&S el ATH
o}) A E T A7 (Staphylococcusaures)
O 7] FMEITATTY F5E 374x10°%fu/go 2 B AAS B3 43" BdZ7] 2z
A wet A & goldde Tl tis date <388>3 Foh
R 88. a5V 22 A w2 PN LI (Staphylococcusaureus) Y5
| X7 & g A& E(%)
oven 200°C, steam 300¢C, 5% %Y 0 100%
O Bu7] zExAcR Ny A g4 EHEE 100 %2 AsHES YRk
2h) @l =Hglol B Alo]l EA| Y| A (Listeria monocytogenes)
0 z7] g2g ol FTFE 3.66x10°cfu/go 2 B TAS E3 AAE HdZr] zzAd

ge} Az F 9

dolgle 2
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% 89. 457 227 w2 2H g o} B ALo|EA| YA (Listeria monocytogenes) A4

o]
=

ez

A F A

A 3ll-&(%)

oven 200°C, steam 300¢C, 5% %Y

0

100%

BN e

il

=
e

ey

“4
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1l o

2
offt

BN
hu)

rZ

ERSERES
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90

o
1
A

(Bach Type)

0]
A

Q%4 29

(Continuous System)
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o
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N}
i

i

A

A7 7HE Aol AAA
8] = (Sous-vide)

aE

2

=
=

e

ol
rttlf oft
-Il">' oL l‘)‘l

g &l H

370 A Z)

[e)

olgatd, 754, BA

zg
2 H I} 48] =(Sous-vide)

spof ke A

3 AAlstlem, 59
VBN, TBA, 237, pH, At%, A4, WddT
stal AgFel olghsty, nAAEEH

H
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7Aoo &2

T —

=4S 74

- 205 -

SAIZE Z2el 3] o

Aol o3 AFAL

¥ #oz JAYET} Wt 2

Aol o8 &4 &E

(e}
T

Lot

3l



O pHE A& 10ml& Fste] 90mle] 23} FF5ol 343k F filter paper(Whatman™
cellulose filter paper Grade 1, GE Healthcare companies, UK)Z oJ3}3le], pH
meter(Orion 3-star plus pH Benchtop meter, Orion Research Inc.,, USA)E ©¢]&3le] 33
B 24 & yagho g JERRQIRD, s AOACY HAW] osle], AE 10 g &
01 N NaOH &d<o2 pH 7} 84 = 012 =& AH7A HAGsla, o] wf 48]E NaOH
o] £HFmML)E % £4F 71Fo 2 BGE BASYT

1}) VBN (Volatile basic nitrogen, conway v]=3l1HH)

O A&Fe} oldfiFeo FAF HA=E dolir] flst AMSEH= FLHA7IHZE
VBN(volatile basic nitrogen)-& conway unitg ©]-&3F u|ZFZAH S A&
& 10g o] &F4 50 mLL 7}8ke] 11,000rpmo A 30237 #2348 F 5,000rpm, 30
T, 4TA A4AEF —‘|‘E oA3sta, 5% HSO& ol8ste] fFitA(pH4) o2 Bt £
100mL g3} AL }9-0}3}1-4- Conway unit 3 2Hof glycering vlf=23 4
o 0.0IN HySOmLE& FYst &, &4 st oztg 2 ImlE ¥ & 3%
KCOsImLE FYste] & EFAZ & 37ColA 12087 wjksigich ks
conway unit ¢ WA Brunswik Al & #2& HUIS & wF £H FEAS o] &5t

0.01 N NaOH &0 2 AA3 ¢ )

=
X
lo b
H oo
d
ile
AN

VBN(mg%) = 0.28x(a-b)xFx100/0.1
a: ZAE FAA(ml), b: FAF F7 2] (ml)

t}) TBA (Thiobarbituric acid) value

O A& v E 5g o butylated hydroxyanisole(BHA) 50ulst S F4 15mle Hrlste] #3235}
Azl T FEY 1mle AT Y3 7)o 2ml thiobarbituric acid(TBA)/ trichloroacetic
acid(TCA) EF&HE Yo &3] TP T 90T F2FxdqA4 1527 A4S & 4
ZkA A 3,000rpmel A 10237 A4AEE AZith AR § A8 AFE FFsHd
53Inmoll A 243 FF 5 5888 F35t] mgMA(malonaldehyde)/ kg 2 }EFATE,
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u]-)

4% =%
ZFEHE 2 A7 mE 229 WIle texture analyzer(Model TAXTExpress, Stable
Micro System Ltd)E ©]-83tH A& that gHF o Ao A E(break intensity)e} A=

3k
(Hardness) ®3lS FH33th A= S48 probe= 50mmZE o] &31% 1, 9t =s A
@8 Zadapter #31)2 10mm/min®] A]&o]F < E(table speed)oll A F3}H . Texture
analyser®] S8z <xF91>7 21, z} Agrirt 53 grEste] 3 g9 13 534 A 5
3 wrEe] 2oz FA3Anh

¥ 91. Ttexture A3 93 TA =X A
[tem Condition
Force units Gram
Distance Format Strain
Strain 60
Time 20
Tigger type mm/s
Probe 20mm
TA XT Express Ba7] A8 A Probe

"

a7 77. Texture Ao Al&3t AU 2 probe.

(
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AH Ba71e] Azxsy =¥

Beef(Sliced)

® Sjze
® Form

{

Marinade

® Formulation
(Seasoning)

{

IQE S 7|(superheat

® Cooking Temp.

CCP - . — | ® Cooking Time
ed steam) Cooking e Steam Temp.
!
e Type of Package
e Vacuum level - Packaging
(headspace)
!
| Chilling
!
® Pressure
® Holding time B HPP - ccee
\
Cooling
!
e Shelf life
Storage ~ | Safety

a3 78, Baiz)o A|xZTA.

o,

D Azu e 744
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ANdEEe d3deE) s dIgUES, ZrE8dy 3 - A7 AAES F, 05% 43}
% ZHab Ze &8, Zu]&A(3% NaCl, 3% Sucrose, 0.3% MSG, 0.5%

CaCl)o] &31% Eo] 1:59 H|EZ 2L T 90T 9 water batholl A UAHAIZF A7 stk

S T3 2/t HHA WE S WeE gelstn HF

oft

Rig

/\E]
_%
A4S &dstr] A7 Ao &7, 25 Ay F HAVE
il

Ads <E92>, <¥93> <F94>o eERNST

l"‘]
b

® 92. cjzute] 7o wE vAE B FEU3L

i‘]E] = 0, 0, 0, 1 n EH-—‘Z——?_
“a = 0.5% NaCl 0.5% CaCl 05% S22z Zu-g-o (3921 40)
NC 2qg0 o AARE zHol | 4gEl  Azhe] | AAAA A | HAAAD 2AzF
SN | gaqn AR | adg AR, AN | 2 2AY 35 | o Bald
ol 2z 247 F3
FAF F FH Fds Fd5
1.31x10° 5.24x10° 1.90x10° 5.00x10~ 5.50x10~
g, | ARRE W | AxA 2z | bedl Aol | AAA Mzhe | Jhedl A R P
Smin | 2401 BAAR | 43 H¥, AAFY | Felglod, = | 240 dsiAu 5.90x10°
min oo =) L =z 7L OkF Aol E& 2 Aoz AL -27X
A A7 o] w 2 3= A | 24 FE T Aol EjA A = R"Yl= -
Az Fe HEFP Ve A e 7 mAE da | 2 233
o] 41314 =4
A5 Fds Fds FHE FAF
6.05x10° 1.24x10° 1.77x10° 1.50x10" 1.10x10"
) ZEFE <F93>of A &} o] E Zu|dE o] &5l AT g AH-¢ AT o] IR Fe{ Aot
g Ze Agd S8 AA F FAHE AL AT AJTH
g Ay Boh Zg Ay A A3 ol B ¢ratfien, dstde e A2t dE A 23

i)
2

ol -3,

T, 2w AT BT @A Alzte] dojHof ek o] o BEH AL, 2H Y HFyE 58
Al 7o) Bo] FUA = AL 2 e

22 AT HRse o &, e E 2ol oAlEE AL AT F AU
T4 M3t 27] loge M A8 1202 logd3~4 £F2 AstS Vehliglen, d4g
£ 2 logd~5 9 s VERASIT

l~>

ol

(&)
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E 0. ool HAZF 7] A Aol e wAE D FAA5
Zdz=4
43| . oz
T g Ay
d gl e An
e | 2 (%) (min) | F34 TA Hardness 9 3 H
EXERS TEE
N.D 120.44+17.07 2675.45+501.74 ko A 2]
el A ¢l
zAe] 27 &
300 | 300 | 400 7 N.D 107.85+18.99 1759.50+200.53 Hor) Ao Wst
= A9 g
=40l EHAAL
10 N.D 77.46+12.70 1052.70+315.84
EEERE
O g% 7](superheated steam) A z]o] w2 ojzute] mAE 2 FAWUIE <3x93 > <H
94> o A&} Fro] AwislE Ao VENA eitem, 27 wsle x| AZteo] AojR ] wet
AAA e ZA 9o A gt AEs 2 A7 5 104 A2 AE7HS] 2ol 7} ARt o
Aol A FAT 4 AT
O I ¥E37](superheated steam) & ol 2|3+ T uFe] R E A= Lut X8 W} 9481 27
seake] ol AR EE A7k ek,

Y 79. HgEel Be 375
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o
o,
>
o
i
A=)
fru
Jz
vl
e
=
P
i)
ok
it
=2
o,
ro
e
r]I
N
)
154
P
i)
>,

I

)
o
ol
o,
fr
B!
2L
i,

datel e z271ed #A5FIE o8 nL,

Ber 2L BHE A8 & YT

g AT O3 1] WRe FEFF wavt AAHC] TS 3] gyl Hol
Aeel Fe7k H28 + Ark

C37E 2 ¢ BASE zRdn 5 Bl ofAHYA

cHEFFIR 2] 4B B ZAFOoRA F7] T Macke we WAsel

e D23 AF 7)ol o3t AFEaFI} ul AA 2]
AEo] AMEF Y T AU 23 H7FEAT EFE ¢S FAE = UAH
X 9. svto] 239 Ao w2 FAWM)
ez Sl 33 Bo) sut (FE=7] %sugyerheated steam
g | a2 A3 Bt Bt
(MPa) | (min) ‘(—C) ( da‘};) TA 9 TA 9
Hardness Hardness
N.D N.D
155.25+24.62 70.65+12.65
0 439.67+176.88 587.76+190.00
Aelif zAe] Wl AuEs 2 gou
3 =A 9s ZAeo] E54
7.50x10* N.D
100.17+16.00 68.13+15.75
42050+106.63 505.21+221.67
550 3 5 7
ARANEE §2lEE
AGAEL K2 SR 2
HE £Rg =) Aol AHA L 7H2w
Hyol o] 287
2.45x10° 1.5x10"
81.52+21.78 51.61+7.81
14 177.47+82.91 109.36+33.57
FARE  SFRY Aol MwaA  HA,
Z7t 2 Ao wel fEaHE FRYe B
o] 2 oHd
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e AF7T

e AR fstd g olsteky 4ol s EHT. 4 FEE pH, b=, VBN,
TBA Z Sl olztsty 54 wWsgte] AE2 AMEHIEH, obfESwI svhiE2 pH
(pH meter (Orion 3-star plus pH Benchtop meter, Orion Research Inc., USA)$} At=
(Acidity), £17]% pH, VBN, TBA LS EA35t4ith.

7h A& 717kl utE pH 3}

(A) B)

©

% 80. ofx|E-L- A|AF 2] AF7|7 F<Hel pH W3}t vlw; (A) 5C, (B) 10T,
(©) 15CollA A, m: =7, OO: 2319 (550 MPas, 3 min) 2], P<0.05.
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W) AF717ke] 2 4tx W3

A) (B)

©

a9 81 oFAEH S AlAIFe AF7T 59 A (Acidity) ¥} vlw; (A) 5T,
(B) 10T, (O 15°CANA A3 m Tz [ 20 (550 MPas, 3 min) 2]Z, P<0.05.

) #4717k wpE TBA W3}

O AWk Aksl = ZEQl thiobarbituric acid reactive substances(TBARS)e] EAZA3l= 1kge <&
5 F A& HAEeE(lipid peroxide)e] &314HEQ] malonaldehyde(MA)9] mge 2 ERY
= H, A AF Fd EAlste 223t AAe 47 4kstE o] hydroperoxide 5 ZH4F

A7dste] @Azt DNAG £ Fo] Ed™¥ol H e fidetn, 9733}

g g 5
w2lE HRsE, 4F FLL ASAUG. Beb APFE 4B ABNG JEE =
A =3

Bat7] g8l AR ol HF A ARAHE 247 A A 28 AgET g
otk =3 SRAFS Alsjo] 0}E TBARSS A4S wulAel A4z WHs BA
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d

=
O =AE FEE BT 54 4L
(texte profile analysis)®} T 8}9] % (hardness)7} =73
SF2 VAR AT BAHol A &gt =4 4L
texture analyser (Stable micro systems, UK)E A&-3le] A5} 2 2418 103 #HE

=4 HAH

D
i
oX
)
L)
|
v
Lo
(&
-

sl 2zt Age S22 BHES obEewel T
Ak BuolE 2Fe] Astm,

TA. XT Express Enhanced

op

7H AZ 7176 b2 8 S (Aw) 3

A) (B)

©

a3 82, oA E-e-vto] AF 7|7t Bt FRFEAL vw; (A) 5T, (B) 10T,

Q) 15ColA A, m =7, 0@ 2319} (550 MPas, 3 min) 2], P<0.05.

- 214 -



) AF7]|7to] w2 Texture Profile Analysis

A)

(B)

a9 83. okA B U AAF77tel w2 E/J(Hardness) ¥M3l; (A) =+,
(B) =atAEw, O:5 C, O; 10T, ;15T A A3
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A)

(B)

a7 84. oA Bl A& 7|7to] w2 E-4(Adhesiveness) W3} (A) ET,
(B) A, O:5C, O0; 10T, ;15T oA A3
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A)

(B)

a9 85. oFA B A7t ul 2 &E4J(Springness) W3} (A) dlx=T,
(B) 2R gAZ, k5T, 0; 10C, O;15C oA A%
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A)

(B)

a9 86. oFA B AF 7ol w2 EA(Gummeness) ¥3); (A) dl=+,
(B) 2ngAZ, O:5C, [; 10C, 05T oA A%
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A)

(B)

2% 87, FAE el AFsI7ol W E4(Chewness) W3k; (A) UZZ,
(B) ZugAdx, k5 C, 0; 10T, ;15T AA AF.
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2 108 Ade] A1g
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W AEHE EF
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shol Al
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Al AlE
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dom, uAE HAA RS} 0|3}t

3]

&0
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el

do

wK

3}
=

B
121 Co A 1587 71, 714

=
=

498

=
=

tof Apalsint. w4

=)

°]&

o} meba

shsick 7

A& 20 goll 01% Ei peptone water 180 mlE F 11, Stomacher Lab Blender 400

(Seward Medical Limited, London, UK)

S

1

kel
pa

s

bl 2 2]
He @

o
Zo] obd A4 FHti log 7 CFU/g

T

T

7]

=1
=

Tl
toln, log 7 CFU/g 7} 5

1

S

a

A olgsE BE A
A+
)

O AZ717tel mE FA5e ¥
=

A

il

=
A

St L,
ol

fhan

=]

°

1= 30

ofAolel &2 JtELE (180T)o A =

z AR "L
A= Esh,

=

o

°
g

T3 550 MPasof| A 3
A

Hol w

=]

3ol A log 1 CFU/g ©]

o
7 E log 7 CFU/g ©]

of ol23 Qe AL ARET. wEbA ofAl3

]

SHAIRE 15T A7 Al
o]

S

7
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=2
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T

I
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SkA] @HEkal 10Colst=

=
=2
% Qg Aoz AEn:

(B)

©

a9 88 ofAES e A e wWE AFUN ¢ FAs U vy

&) 5T, (B 10T, (O 15Tl #Pg = oz, O 2319} (550 MPas, 3 min) *j2ks, PO0G.
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E. Coli)°] W3}
ol Maste oz B3 EY
- =)

o
=N
=
flo
£ H

T <E95>sh gol haE BASE BRU F4HA ggon,
Zol

4F Tk EE A 259 ARAA tFF

% 95. At g0 wE ARG B¢ ngEze A%

AFLE(T)
A& A 717HY) 5 10 15
o) A AT g4
0 =73 =73 =73
5 =73 =73 =73
9 =73 =73 =73
=z 14 =73 =73 =73
19 =73 =73 =73
23 =73 =73 =73
30 =73 3 3
0 =73 =73 =73
5 =73 =73 =73
279 9 =73 =73 =73
14 =73 =73 =73
A 19 LBE 24 24
23 =73 =73 =73
30 2.4 &4 oA

® AA7|7to w2 vlA e A4 I (Bacillus cereus)©] 3}
=

e 2s Fe AdAd ge pEs

o
He HEAd 2AE FAste Tol7] Wi daade

z7] 98U AxAAH ol LHHA =S st= Aol TS vpdHAE F2 MYP

Hi A& o]l HEY ¢ el o F AFES Y27 Bacillus cereus -2 T2 H}

% 77 27 mannitold ©]§3HA] Rsly] @B o|E o]§d WA color
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Pooies The un

red for this report were condicted be ADAC UT052 metheds,
These e spprosriale 1A cepulntions. Lae product i

! ; i ; helieval 1o e sl Judgng
Trezn the alwrve criteria of sala,

g ]
.App%}'igﬁ_f_n_!__l'.c:rmnl ) /ﬁ?ﬁ. e
A ” " |'I.-/ E.—’f’-c
P " = ¥ MW
Richard Rascl, PL.T).
Labworutory Dircoror
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H
r'O
o
)
o
[o
t
ol
2

A =AY 7% 24

AAE BT AFHIL Y FPololal 0% hgoz A3
IS ATl AN BAFAL N OR 11~2F24] Abo]o]
]

&
o5 AEE “Hi‘%'i + 2B + SHUEER " EAgeZ2(A R Ax) EAE 5
b R L P shel s adste], dA diEs 483 vse Ax > 23

T — PFHAQR a‘) AR QA A7t FAHES AA 24 B AT

7155 HA ZAAAE side EAFE AAEEA AREA AEA SHIES SR
o, ZHAE 1 & SRS AAE HEHELE AFsUTh

H7b dE2L ZF oFo] tiste] ‘AAHQ F& % (overall acceptance), ‘(color), ‘T
(aroma)’, ‘Bi(taste), "AZr(texture)2 3 FEHAF)FEH A3 FHTH)7FA hedonic
scale(748 HE)E AH&std Bristinh. B3 TAgo] W AESR ‘3 7] HALZ AT
g F A} M FAY HEIY, VA, ‘FH YA & ZARSIAT Ayt Aoz 'y
B, o), 'EA F7V, B AF 7R, A AFRIE, HYH =AE AHEE 2 A
FARE o e Z=AFSFAT

7155 Al Fodt side G 28%, AR 72% = FE vho] 24123 ATh E4)
= =2 3872%, 4 9.17%, HEY 611%8 F2 Z2Z0o] AAstYt}. o|59 3=
goty, 2 ggog 233’7 4~-5" HT AFI HAoR FA}
sht A% QA Aol ta Bl agel 120 4 A 27
Fdo 5~6¥ HFH'E 10822 FALEo] HIRE A4S 55 1

_l

Q=2 20~30t] L ZoA HA TAF Au|7} ZU)slT Qa, B AdAFoA sds A
Remz o=l I

ﬁﬂ »—wg

B a
=
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a9y 93 A= 71z = TAE A% ddd 74
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k!
3 %4 9= Wde I AF 7|3 ag 9. =< Fde A AHH WE
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2% 9%. A7 Ao VA A 4A AW o

i)
X
N
-1
i

- 229 -



O A4 =AZ Y V|55 A AFE <97 2k
£ 97 dFAS dFeR 3 AQ =AFH 75 E A
el A8
3]
" Sy & Bay Suh}E
AAHQ] V2%
(overall acceptance) 4.92+1.15 5.82+0.98 5.06+0.93
A
(COTOI‘) 5.30£1.14 5.74+1.00 5.52+1.14
ak
(aroc;na) 492+1.22 5.64+1.02 4.90+1.01
L1y
(tasto) 464+1.12 5.76+1.09 4.94+0.93
A
(textuare) 4.76+1.20 5.68+0.97 5.16+0.95
O AR Ae AAAQ] VIZEE 492+1.15, A2 5304114, -2 4924122, BH- 4.64£1.12,
AL 476412002 tFE HAA Z2HE UEAH & Evle EE IFA 53
ol’d& el Wy & /M =2 AFE VSN 9 U4EE FAFHA Tsx, A,
Aol A 53 o] &2 HF4E UEAT
G TAFo] & 7] AAR AHGFFE kA tha] zAE A, ALAlTE 2408)S S
gate] 74%7) ‘ARt m sgon, 2Bn7|(HEF 180g)E 33.66% 7} ‘ATY, 16.32%7}
B gEsten e met gAae AV =7le v A4S ‘g =rls
27F wokth SuhE (AT 30g)S 84%7F ‘A @ity o S eEt T

a9 97. & 7] 4ARA AFE =AF dwe] el did HoL

A=A wRe) 7o) APHA] N TLol SRR 0%} BEo|TY, 40%7} ‘L
Ao SHst tRE wE THol ARSTL it Acw ZAHA
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O AY EAZY AL o= et AGwAe] th Aol SHAS 76%7F 3,000~50009)
Abel2 SEEel, B ATl AU mAZe HolH el EABT o] AP A5

TA Y FE7F G AR dAHT.

a7 9. A =AY Bl shA dg oA,

0 AQ ®AFe] Bl Aok FHY At Tl e ARe) ‘AR 7h 45%, ‘REo]
T 45%2 SR o] Tulo] ol FAAL Aow EAEAL

a9 100. AY =A1EE o o3 oA,
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&
ek

o2 AFe] A 4 =4

O 2 A7 27 /igd A9 W] 3 AFE AYsE AT AN 3 2 F4 3 HEHe A
7be7ked e 48 2 3AE JAdee v 2ok

O AQ HHo| 3 AFe AXFTPL IA FF 74 4, AdTS7] /M xE 33(FHES
(superheated steam) Cooking, SHSC), AFo g 23 Ao g AP 7HHHA| 34 A4E& XF
© AF2ZEA(Vacuum Skin Packaging, VSP) 34, Zu¢s2 H|7E Adste 2agadd

(Hydrostatic High Pressur Process, HPP) 322 o|FojZt},
1) FL5Z71(F 485 7] (superheated steam)) Z#] FA

O HEDFZ7)(FES7](superheated steam), SHS) z@]7|&oldt 2H1018 2o FEFZF7)
DGR 71 st EE £ T e dEHI AHE HALdFFU] 2YUIE A
7 EF 7|(superheated steam)(TEFF 7)) 224 E Ftoll A 7|83 E(Z3FF7)S HS
7St 100C e olde 252 7|3 7 & ZAIdEH Y EEA oed 22 X

il

=
g olgste] 4E A7, Az, 7td 22, WA, HE DA L A= Bl olgHw
gom We AR £E, PAavtd, FEZRCA, R4S, A4S, HEo)S, 4=

3t oA, olFAA T &AI7F Holvdn Ru® wl k. E3F 343 7|(superheated
zg 7] el Aart AAESEZA ’S.%Q

scale A2 ZAL E3le] <F 69>9) & AZE FIFZ7|E o] 83 zg]zzji 3}

Hal o

(2) 9% Y9YZ(Blaster Chilling) 34

O 7t4z#TAL AR xdd AFolL <aP101>, <2 PF102>9 o] AF Yol T
Hol gl doldAdl st g7l 2 Tl AL&Hor AF YL whgo] ¢
ojuz 9% FIge 2x Ao st AFEW FE FTE Aol dojt W
AstEe @4, AdE WA, dEEel 5o AT WA, 2 ¥, 5 249 A3 53
Zo FAAS dolviA "Bk, F4 Wz (Blaster Chilling) 332 7t zgld 4F9
SEE 90%<tel 3C/A F43 BAANIIn2A sty A, A7, dFAEY WeE Ha
3 & o e AE vEhdn. L2 §3 SAAAE on dAFAE TolA de &
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Raw materials - : Elozr(;
\
pre-treatment — | ® Formulation
{
® Cooking Temp.
CCP - Super heat(?d — | ® Cooking Time
Steam Cooking o Steam Temp
{
® Type of Package
e Vacuum level - Packaging
(headspace)
\
Chilling
\
® Pressure
® Holding time B HPP - CeP
\
Cooling
\
e Shelf life
Storage ~ | Safety

(CCP : Critical control points for food safety as well as other process variables)
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