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< SUMMARY >

| EEGE | D-02

O CLED technology-based B.F. identify key technologies to improve food

Purpose& quality and combination of electricity, machinery, livestock and food industry
Contents through technical valuation and economic analysis of system,
O Selection of target market adopting quality improvement meat of
franchise concept by strategic environment / market analysis
- Target Market: Pork and Meatstream Food Service, Household
Equipment Market
-  Deriving standards for improving profitability, controllability,
feasibility, and brand value through business expansion and sales
through franchise
O CLED technology-based ultra—fast aging and roasting equipment B.M.
Model design for improving meat quality.
- Demand discovery strategy: Appropriate management strategy and
marketing ability of CLDE technology pre-convention
- Marketing strategy: seeking collaborators
- Francharger strategy
Differentiation strategy - low Price and trend-sensitive 20-30
Results targets

. Promotion Strategy - SNS and Viral Marketing
: Distribution strategy - Securing a sales base in areas with a lot of
young generation
- Demand support strategy: Lease or rent structure secured by
minimizing price burden

O Commercialization step-by-step execution plan establishment for CLED
technology-based high-speed aging and roasting equipment
- Product commercialization stage: Implementation of product
performance, strategic partnership, co-marketing
- Market entry step: Reference early securing, SNS, media promotion
& sales
- Market expansion phase: Promotion, customer cooperation support,
technical alliance and M & A

O Design of new concept CLED product that generates functional

electricity based on SSTC technology




O Advanced technology related to technology and design convergence

type product development in the food service industry, which is a high
value—added market

O Improvement of meat quality and balance consumption by low shear
force and low deviation in low fat areas with high shear force

O Electrical stimulation activates lysosomal enzyme to improve meat

Expected quality
Contribution
O O Sterilization by ozone generated by lightning, Securing technology
for stabilizing the color of nitrogen monoxide
O Prevention of deterioration of food quality by removing microorganisms
through electric stimulation during distribution and thawing process
O Development of leading model by introduction of functional electricity
to kitchen appliance trend
Cookin . Design Meat and Functional
Keywords . & Tesla Coil & .
equipment Development Beef Electricity




< INDEX >

1. Outline of research and development fagk  rreeeereeesesessesiii 11
2. Status and Implications of Domestic and Overseas Technology Development «««+==+«++=+*++* 19
3_ Research content and TesUlfs  crrertssessesesessertareettititiiiiiiiititiiitieiiiiie. 44
— Goals and contents of follow-up research and development -«++-=ts=eeseeeee 44
- Final goal Of R & D rereeererrerenssesnesuscuetttntiiitioniotitiotitttttinionianinionieces 44
- Annual development goal And CONtENLS foreesrererseesresreermtastiiiiie, 45
- R & D achievements and evaluation method «=:eseseeseeseesemsesesensi. 58

— Strategy, method and implementation system of follow-up research
and development ................................................................................................ 62
‘R &D promotion strategy - ethod soseseerereere e 62
- Research and development pI‘Ol’I]OtiOl’l SYSHEM *reeeersrerseessnnnne et 65
. Schedule ................................................................................................... 67
- And current status of commissioned research / external role / international
Commissioned research / Outsourced services / International joint research
StatUS (1f applicable) ......................................................................................
— Utilization plan and expected effect of follow-up R & D results «==ereoereeereeeeeeeees 70
- Application of research and development result srwsreerreesreesrresrsersereneeenes 70
. Expected Performance and Impac .......................................................... 71
- Summary of technical value evaluation result creesreessressressressressreneeeneeenes 74
— Status of follow—up research institutes :orrosesresrreressmrmn.. 79
. (General Manager) Research Director toseesteseeseesseessemseentiiitiiiiii. 79
- Details, cooperation, commissioned research director ceeoeeesereseresererereees 84
- Status of Participating Researchers  tosteseeseseessseesestasstimietiniiiiiiiiae, 90
- Research facilities / equipment holdings ................................................ 91
- Tnstitutional TNfOrMALiOn *rssrsrsrrerrrssrererssrarsnssrastesrtrteartrttineasnnntaentseasnnes 9 2
— R & D EXPEIISES *rrrt e 93
— Commercialization plan ................................................................................ 112
© Production direCtion tretresr=ssresrssrersnerrererestaretarttteattetttitteatttttorterestaesnes 112
- Production plan ...................................................................................... 118
- investment plan ..................................................................................... 121
- Business model for commercialization s« :=ssssresresreesrassessestasssreininiennn 135
4. Achievement of goal and contribution to related field — wrersrersseressreeessneesaeeens 142
5. Use of research results, P F TR LT T P PP PP LT PP L PP PTPPIPPRIPRID 145
6. Overseas science, technology information collected during research process * 148
7_ Security level of R & D achievement reteesreesresseseesstesteitniiii. 148

8. Research facilities registered in the National Science and Technology
Comprehensive Information System ................................................................... 148
9. Implementation of safety measures in laboratories based on R & D tasks ***** 149
10. Representative Research Results of R & D Projects — rreeeeeessssrrsersrmmsaannn 151
11 (03T o T T T T T P P PP PP PP PP T PTTPEPPRIPED 155
B2 T PP 156
[Others| Detailed evaluation result of technical valuation — «wswessessesssessessesneeene 157



1. ?jerﬂ]HEqu.x‘ﬂ_OJ 7H-‘OJ— .................................................................................. 11
2_ Q] 7] A SF T OAJAFFE] e 19
) oj:[LTfsg IHQ‘ g; EJJr ................................................................................. 44
- B34 AR BT T U e 44
oq:rL7Hm/] AZE_L .............................................................................. 44
O:}x]_tﬂ 7H1:]1—E_L l:ﬂ LH% .................................................................. 45

. oﬂ?.yﬂtﬂ- A—LL]_ =1 ,1:]7].1ﬂ1-1:1—1 .............................................................. 58

— _zr‘f_é;_. 01:}7]]%_,] ;ﬂ_f;_}: ]:g-]ﬂ _?-_ ;q]ﬁ] ........................................ 62
s v =l zg_;qat HEEH et 62

C AN SR A e 65

c FE I AT e 67

. H\a—oj:rL/Q,] H&Oﬂ/-};ﬂ%%g; @_%}-(3}]%/\] 3]-/(3) .....................

— _‘?‘_é;_ 0:17.7]]% %4—«] g-_g_tg-?_]_. 1;_; 7];]];3_34. ........................................ 70
ATAME A T HFOE v 70

7]]—4]/%]34. 1;1; IIJ—%EI&]‘ ...................................................................... 71

- 71 E7FRIE 7 A Q OF e 74

— FE AT J)TE TG s 79

. (%Eél)_zl_%od%;‘g‘]%]x]_ .......................................................................... 79

A BT S QB A TG QIR e 84

. 73-040&?_% z:sq_jog_ .................................................................................. 90
.od:rL/\]/g/;ghj] E%z:sﬂ_%]- .................................................................... 91
7)) BTG e 992

— QI TEIPUIH] v s 93

— AFAB} AJF] e 112

. ,g].o}jag-fgc .............................................................................................. 112

. /\g/\].ﬁ] .............................................................................................. 118

. _l_x]_ﬁ] B it et e e e e s e s e e s rea et sa s e asaearaas 121
./\]_ﬁglre H%’L u]z_q_/_\_ T 135

4, B UAAE D FH OO Q] T]O I e 1492
5. cej_‘Tszijq_g %L%ﬁlg T e 145
6. AFHAANA F é%& QT BF 7] Gr A B e 148
7. oq:[L7HuL}Hyjr9] H O 148
8. I EFFARA 2B SHG ATALGH HG 148
9. A MEAA sl WE A7 SO PHAEA] o WA e 149
10. AFNETA L] PFEA AFA A o 151
11. 7]1:/}/\]_5%1- ........................................................................................................ 155
12, FFILTET] e 156
[AA] 71 E7FXE7F AT e 157



1. dF7EgA 9 e

SAST R D-03
1-1. a7 53
O WAHFAT AR, AANE A7§F T GFd BopdlA 754 d7E T3l olde F
shaL ot Fab B AFAGAE §99 Bt &8s s slo] dAddd

O H Ao EHL SSTC 7|4F Tesla Coile 42933 CLED(Corona Lightning Emission
Device) 7]71& o] &3l 754 A7&E FAAFd F&3 22 MAE st A4

O FARAE 75 A7IZ AFA] AT AEY AL dd), §52 7] A (Risosome
Membrane 33 2 enzyme A714A 3 ) 5 F24S MAStY EI7MRE FFA T = A

CLED7|& A& FESZ & ¥34/M4 ¢ ¥I/HA &
@ Tesla Coilg 2¥3}3F SSTC 7]¥F A45Z 42 (CLED) 7]7] 7§
prg @ 33} CLED &€ 7|54 A7|A=H(FES)o.2 572 4 /WA
O J42&3 7S CLED tol717] /g2 7P Al 3 2 A S}

4

CLED(Corona Lightning Emission Device) #|2} 7)< 7§
» SSTC 7]9ke] FA 273 Y7 (Tesla Coil) o] 2F 3}t 7]
ST, EYA7], olAAR S Ao 7=
N CLEDZ &7 #4 714 7= 7
ZHAo] AIZF @5 V)=
A, S5 4] BE 7]%
al;ﬁ 8}E A (HCAs, PAHs, Wlz3]d)e] A JA7|&
N CLED® F7hd el Al g 9l 4?35}
» CLED xﬂeﬂ TEA AT 3 2YAE A AT
Z2]4% A3 CLED A% dzkl
A4, T8 o R St CLED A% A st

oo

_11_




— A% A& |

<CLED 7H& &> <IN M7 MHal>

OO -

—] Y 7efd 2EQ |

F.ES. Screening CLED BIZ MODELING

TIsH HIAS BA CLED BIZ 3 23

SSTC7|H} 3| 2 Design T.C. CLED X|Z Design
SETC 7|8F 3|2 & =B

[ s | (=5 auzszz | (258 27ma=z )
x-[aququ's“:izli a7 Topload Form Z7 dek 42 2M
s ippeieds ATAHA o] BE % ot el
i 1 (. (CleD w28 707712 ) [ 712 eizets o8 e
Toploads = =5} Toroid type 7|Ht2] *'%9| Zx 9M I‘II% QEA g‘! Jé;"'g'il'
2%t 32 EH 2Xt 2Y Form 273 L e =
Alg0o| oHEd £4. 7|8 L=
717 HEg =H
( N = =Xl d
Toroid type 7|£t2] L2| osE 2 24 Y
Wire gage value,
Inductance X|&3} CEECEEEE TR
" ) . | CIOIE H|o|& =g | \
IGBT(Sa, Sb) ~9|% SUFLr 57198 otEE B4, "x:*lg‘“%* HeEZE
1k} El;}kélﬂi 1x} Y Form 2%, ZIEx=4d % 74 oy SSOHAIE HE 8
CLEDE T.C X|=H ZILUE EA )| Referencex 7| S5
71548 I B F0|E 242 Target CLED
U4 B Corona Lightning Emission Device 7| 72t A& T

\

SSTC 7|t Toroid Q! Primary, Secondary Coil 2% Z42
71’42 Corona Lightning Emission Device 7|& 7§42+

[ 7}m2 Target CLED
A g, TUEY
e nk-l;

_12_




| ANIAE Y SR
& 93 2ejoo| )

01 Z=Eroi7| o
CLED 7|&t JLo[7]7] 7
CLED M= 2 Atgiz

I
_ -JE!" JEIU NATIONAL UNIVERSITY
02

’(c FRAUMUTANPHIY
Korea Confiomrmity Laboratarias
03 78
CLED H0|?]|7| ¢t88 HAE

ST SHiR|

l(FRJE%ﬂ%E?ﬂ

S 05 9| A K
s ﬂ EH*E CEERO|E 2
- EHsH B HE 15

— B.M STRATEGY |

~ = J1EHE FHEE A|E TS
I EF Ol CEALZEH =a = Al=F X101 O 3 oo Toono = =
I‘||E7||E X OoOL-- I —I_xl'ol— }qo E X —-EH EE.Lli}OIE *I;é'. c.’_"%til'
+ HEQ gt ds 7Y + Reference?| =7| & « 7PE& CLED Z2|7|7| 7iY &=
- otEe 9 Hs FA - EtZL D240 cigh Al - ObE 9l 85 HA
- AMTAE 52 - 71§29l & Promotion Al 3= wRpel RISl 715 g
- HY¥HAF . mAnjcio S & ¥Y - HMBER
- P36 VH PASHOAMIYAF | | - FVA KLY N3 20 -2 s s
- HEAteh M ojsitA =8 - HEAE BT HEEC AEES - =0 EZIE0 FRE Moz o
OtA 2 EH
« HFARL & oHFE EH| « HE E oY el oAE TE
- OiE He 4y - EFZL D0 Cht OpA ) s © s s
S GnE PoEs - &3 7|5 Up-grade
- X HHMA XA
- 7 7 HE U MBA




| EETE \ D-03

1-2. A7/def 284
O 2017l = F %2 27T ARG oF xR A qrETF vid 715 9lE
mlse] 73 20168 AT R 610 99407t De® A din] 1.6% A7ge 2021 el = 65
o 7890%t e, it 129% 94 5s FgrbAY Aol A&H AF @ o=

%

(O

(S - ok =)
80000
60000
#7128
. GRS
20000 1 oue=

2011 2012 2013 2014 2015 2016

[Z™ 1]. 2011-20161d W= FH7Fd ] AlE¥ Al E(Euromonitor, 2016).

tt O

[£ 1]. HoA T49 F3%7hd sl

7F2=# 21 A =)

A EALZ
o o

A EH RT-1003J RBE-22H NZ63M7757
A ZA} Hr}ol Hr}ol A A =)
71812 7}~ (LNG, LPG) 94 g gty A7) =
Zd&E=

ok 104 ok g}t oF i
(1L 2719) k i K
dad 50% 60% 80%
|71 A gk BFe=s BFR=s A&

) sy Ze]o| A% A 9 o]Fo] &9 235 349 9l
A
i Ge gAN g o alshers A X o alshel v X
A Az} ERA WA
LS _ Eo /1A 71 A7 £7] Ak
7tadd, A4 B




D-03

’

o AYBANE-EZ-H5)0] weh d8 7R

’

!

Hin

o
ofr

o
N

o 7

oE

R

=

fife)

H

He A

s

o =
=T

3l

A7) 9

=K

%

A R =2 AN Ak

Ko
T

O fEol

Aol o

A

tel, ol #EE 7]

file)

=

X
H

B
o

)

3}
.

{1l A7 F2 N, AskdA 7<=,

%

[& 2].

52
ﬂ _‘W_v ﬂArO ﬂArO
) = q_mo wmo
o |||
By NI 7| ==
Nd | o || |
N 1) o | wo
wﬂ % R
" R |NE || W
dar | To or | =W | R % m
o | T ~o ﬂu Ho = X X o
R | SN[~ =]
do | B | o | =[O |4 | |
Mol | W= || R
= | B Hi | 2 on
BRIV Y e x | B
Mo | | o | mo o[ Z|&] & ®
ojy T ] ﬁ]/w LB %
o [P g || X |27 »
R RN O o R
ﬂA.l Eo X H.i Ot ﬂu
~ N | T o oy | &
~ Wy | %o | M SR
R | TG T |||
R| s | |Bm || S| S
|| F
ik ﬂw W
SRR
off | T | ek | B || e | %O
TR R | A | | K| A | A
|| oW || N || o
Tl | o |5 M| || H
T Y = = =
= e ) ™ v
ofr i Wo O Ny
=0 H ofF 53 N

I oo Ate o) gton,

9]

_?4

)
K

3

b1 9

17 %4-Fol

FhEoE E&
il

o
=

2 =Zd
7N

H<s
o =
e

:l;__._
T
7}

71 ALS-=]
9]

kiR
e

A&

71712 28 -

Mol A AR

o

oji
o

Nz
ofr

oy
B

o

o}
oy

<

ey
aid
W
TR
o
ﬂ!
Ho
Nro
,._A.uﬂo
h
ojn
™
il
]
=
o
"
N
‘_.%o
._II.VI
N 5
<o
) Hr
el o
.
a2
— N~
N
N Hp
o ®
T
%O a5
A o
4 '
-
Moo
Lo
7

=
5.

A9l 2

A

s

A, A2 Corona)

_15_



\ D-03

2
_0|L
2
B~
oft
(1
)
o
oX
S|k

echanism< 83 4l

- A7 HEdz2d S
Q3% 7R &%

e AR AT A

O A #AolME VEAFoR S7E JHdA WE
PAHs A7) § &7l AFFste] de f2
£ 53 A3 o84 &7 @S £ HCA 59 3

O &, ¥&u7]E dlssts AAgoA HA SF9 &4 29 AAF, vAEe] g ¢
M 5o EF g dErrt AsstA Hed, d7] A=FES B NO A A,
cold-shortening® A], a3 7, 71492 03 A 55 58 dslF A 79 4

2}
< AsA7l= EAHEE M2 75

SierE SR

A8 gt 2

7| i@

Hizta) ZHE Aol
AW R

AEE HATIOM ARBEE HlS2 IUS LSS0 MU HETISE HE”
*el@2t AUOIR? HHUE DHYOE UHE + 2 T3

[2¥ 2]. Corona Lightning Emission Device(CLED) 9 %=

A FAREAARB(2017)0] w2 S| AE Ao gty A A ZE e ALY V)E
S A Y&l AvAF R FE WSy A F 4% APe AEE 7] !
T4 A7 A4 CLED 7]&7]4F Fo]71712 FA44EF £4 A € ¥
al

A %,

_16_




D-03

B ®O

it
—_

(@)
(@)
<
o~
(@)
D~
i
D~
o
(@)
Q
D~
D~
O
<
0
(@)
(@)
~
—
—
il
o
— ~
o
UGS
Gl
PN

600gell 60,0009 2

EHA 271 R 2>

=

A ol

—L
L

B #EFA

CE AFEY
SRREE

]

=
9

a4 5

|

79,00

tel 712744 ol

Edz A dAE BAbeE HuE

=
=

o 10,000

i

219

L

goz zvlAsh Al

6;]:

el

ol
M

_17_



D-03

1-3. 7 Y

O SSTC(Solid State Tesla Coil) 71¥Fe] 423 HEg =Y

]

Qs

- IGBT 7|¥H7|qF A=Egwisgs=2 M 7je AT

- Topload Form AR A= FH A 23 =2
- Toroid type 714t Secondary Coil A& 7|4 A+

- IGBT(Sa, Sb) =913 1x 3= /2 A+

- Primary Coil #|%z}F 2 g€~ 24 F+x /e A

=1

=

O 7|23t CLEDZE o| &3 7|5A A7 n3ys
- mAY Adage] A9 duAE A s
- CLED® A 58 sho]o]

- Wire gage value, Inductance

%

fuy

O CLED A& 289 otAHA B4 A
- 7hE A (7154 A 2ol uf
R R N O B! 2ol
- 7t (7154 %

- 9le) vAE w A

%l =

[e)
A%

BER

o

u
7
7
7

]
]
]
H}A

o 3T
= :_EL_XE]

O CLEDZ o] &
-~ CLED A&
- CLED A&

- CLED # ¢

& AR

RPN P e
o odo o
lo, lo, 1o o

O CLED
)
¥

)

5
5

S|
&

AHOleic acid %) =1

Y
-
-

dr

=
=
=]
= = L

- X] Ho

- ofn

2F(Alanine, Glutamine

A

_18_




2. TS e A8 9 AJALY

O ZleMd §F E AAHA
7t 7lE 5% 2
<ds#zd U 7€ 5% 2 5>
- iy HERAAA 159kVeld, Imold ol AAT B FXFa A7t 7|EH o
2 A o] FoA A v 30 cmoldle] &8 HEZHIYLY A9+ 1kV o4, 10 cm o4
A 2 FAFIGF A7t v =AHA 7=

- 2 A= TIeA Q] FEAAA AT 5 e Ve g8 en, 30 cm

ojstell A 7h XY,

[Z® 3]. AgAEoetol(F)oll A 7Eg SSTC 718k thE Tesla coil.

- 28 "&ge E8A47], olAaAE, ¥AFE ToroidD(HNAA AE-F4)9] =7],
ARGV W& FZIRY ZHA £Fo JEH9).

- &% Tesla Coil®] A% 2 CLED AlEF3tE sl fallAes A3std E8 3
A7)o] &FE AN HAH3 Y T FTHAFE AXAA AGS TEZAT]= B
RIS

- H&gadS ol gd] A7 AAES 93 T8ty 7|&e FELS AFsg o,

_Z_ Q]
23 24y #F AFUALH 43444 [oT7€9 FEFo] Aod H.

- SN Hettae dEHoR AAFE AT AF A ofol(F)7}
FAshel, A% ole] ATE @ Angoz AR

D gl g4e EoR B
2) F4 AAel 7AL e A%
3) Lk A43} 22k A0e] g, AAnle] Aol: Fal A £ glol m AY(EE RS WHAL ok ARAIEA

Ate x4l

_19_



D-04

AH

b

$%

< 844
3y 7]

& Tesla Coil

g o

SSTC 7]

%9
AN A sl A )

& Al M= A8 B

Z ¥ o] 7] 7]

ki3

d MAE ol

=
[}

[=ol—

T N

- o

o

o}

v i@ CLED T-°]717] +4%.

EH#)’e] SSTC7]

ul o
N

H

¢

[Z9 4]

4 ol

l]o
= .

[e]

S R

Higez g2 A7t

3 A28

&

glAIRE, 1o

A

2]

[Z# 5]

_20_



EA=R- D-04

<HAd T 7154 A7) 5% 2 FE>

- ESAAANAN =2 AT &7 B nAY =
7

& WE 550-600V (i), 5-15, 60 Ao H&Azke] 229 F
ol 156-203] HZEoldh= WS, AdY A7 =

20-90V, 1A o]sle] dHAuz d&&sle] 15-20% A7E Tt HHS FHea gL

S A7 AFE e NAE BE SoR AN F EAE A6l A5, Ay
Adstel WA AN F, B S W7 Fol AN A7} Fake mAE A,
Ao W FAAT A7AT FE F AF3 AEHOE P

(19) HIAAF53 3 (KR) (1) F/AME  10-2008-0063046 20
(12) 35 FRA) (43) FHLA 200807903 {

2
S
—
S

\

i‘\ ﬁ;@

A

HCR;I

b
\

2007108099
2 2007d10809Y

W |
ﬁ °
s

 PONER ON/OFF

o
S

20 AT% ¢ F 4% .
(54) 224 3 Ad4 AAFAY 37 0 50

& 5 G
% 3 EE
o =] ]
2 o Q
=) E g
2 2 2= g
=7 % a2
1 2 ‘ ¢ 2 ae e 72 o 1 2 H H 12 24 H H H & 12 31 a8 72 o 1 H H MY "
Postmortem(hrs) Postmortem(hrs) Postmortem(hrs) Postmortem(hrs)
Fig. 1. Changes of ATP concentration on M. semiten- yig 2. Changes of ADP concentration in M. semitendi- Fig. 3. Changes of AMP concentration in M. semiten- Fig, 4. Changes of IMP concentration in M. semitendi-
dinos: g postmortem storage duri mortem storage dinosus during postmoriem stol nosus during postmortem storage
- ES (5C) m--m; Non ES (15C), 11— S (5C), m--m; Non ES (15C), L—_1; W—M; Non ES (5C) m-m n ES (15C). i m-m Non ES (5C), m--m; Non ES (15¢), [—0j
HV. ©), L1 ) HV. ES (15C), x—x: LV. ES yy, ) i HV. ES (15C), = x; LV. ES HV, ES (5C), 1~ HV. ES (15T) *—; LV. ES  HV. ES (5C), 70 HV. ES (I5¢), = x; LV. ES
5C), . LV. ES (15C) GT). ~—x; LV. ES (15C) 5T ), =% LV, ES (157) (5173, «--=:; LV. ES (15C)
N ‘ﬂ O ) H}\ Q % o} ] ]_:1 ] ‘1 E] ko3 ] oﬂ = A A A
[29 6]. 2%4 §2 /M8 AAg A712A=7] Ae 5 Az w2 ATP, ADP, AMP,
IMP ®3} &,




% FE>

<FY 29 7= ¥ %2
- Meat Institute Research Insitute of Zealand, R&D #A(¥F 7] SENA 9
& A7IAF)

. olal okel A aa7)el 32 sHA

HE 2 7 dSs BoE
1

A A e

pia

CRANATE Py Fo
NdA AL F7hsh wele] gl

A7) ATE BAEAE A% FEPA qesFel Ay
A9 gEe 404 Bl 999 9 Iy gay

MIRINZ

Food Technology & Research

—=>

creating the advantage

DANISH MEAT
RESEARCH INSTITUTE

F

[Z2]Y 7]. 3

o] Z2kle] FEM &% A4,

v

- CSIRO Meat Research Laboratory, R&D #A(&17]9] A7 A= /A 4F)
A4S MAS A", Hurle -G A~

Hz A7NA=S ol &3t
F7F AAL A" (45V)e] Al ZFA] A= Al

o o

1=}
A=}

il

1 1979
(1100V), At A== (110V)

Tl =
=

28

74 B A

o
IR
%
kv
r o)

_22_



| EELE \ D-04

- Danish Meat Research Insitute, R&D A : s{X 9] #A7|F ARFo=2 pH A3},
3 AAAT

DR AGEE CO2E 71HAZ "inpze] = Eh(halothane)o] Ao #1#]2] LD ¥ BF
o] pH A3t 2 $Ao] "= A78 = (ES)Y 4FS Frhslr] 9l A 4.

© ES+= LD® BF EFoA 03 @99 pHolAd dAS AstE 714 kil 3 AlRHe]
lairage™ %7 20 &l 01 @919 o ©& pHE e,

! Lairage A7be 24 1 37] FAL vls) Wil R MAX o ESe] wdsl
45 AgeA gt 3

: ESE LD BFY 454 A= BFe SMe| &
I AEAG webA ESE duta # A 9] w-ghe} u]as)
A A A ol A etk ik

Q mi
—
)
Lo
4T ol
[
oo
=

<F4Y I FANA V& 2 FE>
% b

- 57 A B #T A ARt Wea] BAs = o5t Wil FAMAS WA
7] A% Bge F5F52 = AURNZARZRALY T ARE dSA= B T
= AN

- Yol AR A Yy T AAHE HAAS WF9 nEd i 54 A
A7l RS dAlete] 49 AFe] U T FE e §U8S doA =
e S 4o

- °olF s3] 98 WewHer xdHE A9, THEY 2 ddL: 2 9
FAASLE WAFH FAA 27 FEE /AL F de @ 7Y Sl #F AT

&7

CAETD EEE E= <(FJEE = SUEHES

[2¥ 8]l. & &H A e dHd[RE) sl&7l<=.

_23_




D-04
vl IQF(Ondividual

o

ojn
ok

™

jgase]

of

ol

—
o

2290 o
== J—l:}

|

7

Y

Quick Freezer), I A2 59

0

g

o
ol

=

4
‘_ﬂ,ﬂ

ol

4

&
AL

00
jgase)

o
H

—

<

H
XO
o)
1o

o] T3

=
4!

<4

o

0

o|

1

ol

- &, | FA drip9

el

—

o
o

o

Mo
_

o}

)

A AAsh(rlol 2w, 23

PN
=

& 7]

3

- An

5, A

Ay 2d 77 o

220
=T

4ES J5AL 7)

g‘l;l_

BANZ AYAE o &

= YA

Ny

_/A
i)
el
il
A

o)

—

N
#

o)
K
Ho
,,nu_vo
w

sl

olo

o]

=
=

oF
!

X0

A

o 4

i

i

KLY
ELO1AL

PR BEt

d

g
F4
n.
o

1ol

’

24eH(F -, 2

W

o4 3178 AMRA 471957 7

b oA 2

714

d

g

s

[Z24 9l

_24_




|
- MAARTE F5 5AA WAA o Axu iy 2 FE Eedde 48 W
A, 07-3TColA e fsor =H 3 Y Sk 2]
o] Ao AATE AjtE7] ofeld et

- oﬂﬂoﬂm Sk o AN AAAE AAs AFE AL, AEIE
A, AR e gt B A vekd oluA A% Fol WAR 4L
ARSI, FYAE FAA7 0 23] HYFe] AWF BANAE 9% AT A
Askel WY A WS FAstol AF] T A

- gE9 ESANTETSU 7|&dT4¢ AHA7|A CAS7]€¢l Cells Alive System
(CAS)2 AlxZ7} Aololes Axgoz ARz xS 3R &= 7|5S 713
e R Eat= 1

—

% =
e | A

L ] =
4

- CAS WeA| &gl A -60T 7HA W7ol 7basty, 2o sa ¥ &5 s4
Well= S8 oz A3 AHde Ad A7 o] Setting® o 1om, 2ol

i

ol
Agstel AAFARE WEAAY o714 Hekd AUAL JAA KR BEA
AEAA dgol MAdT FARH] PARFL AR L.

]o

_25_




\
N
b
o

|
CAZ 2o &49A g3 Aol 5. B FEYL UAE Q]

A3 FEFE -3 T o HYAFR so] o] g3 HYZA AYIE FHleka YL,

SUSHI
Quick freezer
frozen Sushi is:

1. Rice ball is dyed red by
drips from sliced fish on
top of rice ball

2. Sliced fish is watery tast
and color changing

3. Rice ball is white waxed

e

Quick Freezer with
CAS Machine

CAS frozen
Sushi is :
1.Rice ball is white and

just cooked taste

2 Sliced fish is same to
fresh one as to taste
and color

3.Rice is not white waxed

- @A T FYEE NG
ofg xeET, BAEI 5 7

o] o
AT
Z A9E FRINES

H 1 20 AR ERE

BlofE o1 6% ~
M2t} =2l0f 6% ZIEHS 1%
SR TH177( 3%

L), Y 12%

&

48

3i

%
W 2e FHg el FAXW oF 10

-

ﬁ_

2
g

e

BN
(o,

W& FREE Tl 56%= 7HE AW Felol(13%) ek 2 #H 8- 71(12%)7}

LAl Zold delEelol® 717t 6%4 e A Wiy Adw, ®

L

b2t 3% 279 AgEe AAT

® TP
22001

® =0f 2

=0 T

® JEE

2g7|, 2

e IASFLIP|
o @ A=l =900
@ efjoj=4lof

20138 FRE MXY AKX HOHF YRS
cpqox) 5y

ojyeE 13x%

TR 1X) 255




| FEWE \ D-04
S FHEE AEE Ul dAe] Az, dArfsts AES fFedAEe] Fdsks @
o Bmal=go]l A g e =T Afede Tk BAlls HAigEo] oF 46%2 &9
BAERT AAAR 87 = 4 BAE a0l 66%2 YEus 5 AF £k
HE OE HAfes 29
;jg\il%i TRAR]

A7|me o|

Kitchen
Applices

Z2|7| TR AKX 7t 54% HR

; Rt ex 9l 7HH0] 72 ME

o 2=2 fai}MeHoz T

o Ji7lel 2u= ZziEg a8 &

® HEE S+ 7150| Ay

® FHFo rjxreiy EE TAl

(29 18], #97bd AFTE A% Ae
FobA AED AHee AR 54%9 FHES oy BFEo 1Y =

e Qo melv, oBAAAL BF FfHsol 2E AW TAEN ddFHos
Fohshs Pegz m9) AT P dHolE FLEMCE BHOoR W5 shtel
AZAE FAs] AA}E Aol hehba 92

- wel 2 g 7HAA

e

S} LGHA7} 56% 2 2FAetal Qe 01%% A FE 7 %f‘é} OlHlZl Eﬂd%‘zi i}
S sta o, IoT 71&€S 8% X5y F47td Jd=zg g +E5F9.

SAMSUNG

19694 g ® 229 7|¢Y

9| 57HE HMee 7|
THOIEROIL, E27], BIL0| 5E
o 2o E3E 143748 720

2

nE 8L

DS(gt=ri)

za|g 7HE A
o9 JjE2 HED

E7|5 + 77|58 dyEc=z

2 yel

Kitchen el
Company = Belstol 52
Asd Fesbd elmet 2%

HEol Cxteld 2EeE S

HEZ7t 12 Needs

e & & o o

LGHA}
\ A7 o] HEZT}

HAN (M BIIEAEIY ERL0|
3ERE VY £20, HEAH RV, 5),
MC@IS IR S5 @it

=g|0|9 FurpEe M7

o Ty
PHA217], W), WAII7| RE B
o, F22AR, WIAAK, O,

AT\, BT HY, S8 B4t

]
=

[2% 14]. F97hd Az E A A48




=3

|

D-04

- 20189 AH|A 3 F|Yg=t TFAH])A(
dol 7b4 of mhS (D) H
A whE o wEZo] FujogAL AAH S o

Al

T84S 2

o=

=
-

PN
T

N

<HAAmA NF FF L FE>
- 20166 HA SFRA u}
wujshAe] seatel £ %L
o] 2016\ 199% A L7] AHZ

= 1,652%F mhE =,
319 9 =4

B
Zro

o117

, 2018). 7HAdnl & ZEA din|
o2 714 tjy] AH] 3

ol
-

o
0% rlr

Addin] kel Sobel whet s
gy W A 7] Bhge] kst
FL 23.3kgo 2 20154 22.8kg Rt} 2.2% T 71k

[E 4] =W =AY 75 5

T 2011 2012 2013 2014 2015 2016(p)
Aol Y 475 55.2 120.0 107.0 91.2 129.1

Gt A Ak 575.6 749.7 853.8 830.2 848.6 882.0
(3 &) T 370.4 275.2 185.0 273.9 357.9 3185
e 9935 1,080.0 1,158.8 1,211.1 1,297.7 1,329.6
Z=H] 937.8 958.8 1,049.3 1,1189 1,1664 | 1,219.0

Fa T 05 1.3 1.8 1.8 2.2 0.6
d =) | Adeld 55.2 120.0 107.7 91.2 129.1 110.0
27 993.5 1,080.1 1,158.8 1,211.9 1,297.7 | 1,329.6

1919 4n] FH(kg) 19.0 19.2 20.9 22.2 22.8 23.3

- 1909 #HA Y] 2HFE F 21.87kgolH

olF I 17.23kglE ¢

Ab 4.64kg BT oF 4u)o 77ke AU, A7) FEHHOoR 1972 AAo] wel Hu
PR a7] Lo YoM = Z HFE AA A FEslal e AR e
[ 5]. A7 A7) & v B3
199 &= 28 F (kg/9d)
T
= U4k YA Z AuF
74 191 71+ 0.45 0.12 0.57
2 H] 221 ol 7t 9.65 2.60 12.25
19 7} 0.00 0.00 0.00
= XA
Al 291 o]} 7}F 279 075 354
7V o] 94 4.34 1.17 551
3HA 17.23 4.64 21.87

_28_




| FEWE \ D-04

(& 61 74 o) 2285 20 FY @ 2B o 7.

29 LE845d AH[FY L8 v 248 AH|=F A7k 1907
= 3L 718 1d 713 ad 71&) AH)
ol g 95.7% T-o] & 22.98ks b At 15.54kg
(40.60%)
10.33kg
EF/m| 7)) /=7 80.7% 27)/FE5Y A (% 11.31k
AN /= A % a7 /FE (18.74%) “hH g
6.68kg la=s=y)
2 37)/72Y | 80.0% S8 /0 10.58k
ndh 0 T (12.12%) | A2 £ 16.1kg
551k 9.22k '
ERARES | 05% | RANEAR | | S/ oo
I '%kog 55.1kg)
TS/ R A 66.5% =Tt/ ' 2| (2 6.03k
T/ o [EaVAn e (8.95%) 1(&h) g
3.39Kk
NEadANE | 62.9% | AEadENE i
(6.14%)
71E} 2.45kg
7} 42.5% e} L.9Tke
' (3.46%)

-T2 7 W 27t B2 Aer deotHo] SR FoA AHAnrE LM
BF7 B Ao Add

i

Hl &2 B5.1kg, 1913 71 16.1kgle = YERE. X 8¢
o] 95.7% ol o™ 22.38kge 4H| g

- ool M=AbAl 1654kgo 2 VMY B Fe AAElen, S4(d) 11.31ke,
rvre]/sltke] () 1058kg 5o wo = LERE

QF| REY AH|HS 28| e AHE Hoi AHlak
(3718 71=) (14 7|%) (14 7[Z)
l Fo|E W 7o At
| =R B =viEss | EEE]
EnklES= ] SR/ W Yrial/sicla)i)
E7l AR T TS 1| Saifor
O =8/ ETA SR i)
W zz=22318 0 zimRe|Ene 7k
7 |E} B 7let

[23 15]. 7k Ul 28859 Au4d 9 2k o] 7).

_29_




O & d7#d U9 7esFE v
Eaaei b =y AA ZeTE 7=
} 7] <]
ik Aungw | geuer [ dA7add | Euew|
e S0 Y
Tesla Coil USA 75 75 85 3 Tesla coil Y&
VEs B
0 58 £
7 B8 24 W9
=7t T, Fmz, YE 7Y YE FF)
E3] DB £/ 2 DB(www.kipris.or.kr)
A4 7|7t FH 5H
A2 9 Tesla coil
1}, EeRAe] g B A7adete] #aA
N27<= CLED FES
Keyword Tesla coil*food electrical*stimulation*meat
A AS 5,968 1590
FESHAT 19 121
_ . Meat tenderization methods and
537 Tesla barbecue grill
system
= s e
TEEE 2012 2017
AA (%
) 99 85
- B ES]+= Tesla coilg ©]&3}4
7V 7171e &3k win ¥
B VIS SR I 2R 6 sas 1wy anage ol
A E 3 A5 _ .
45 _ sl 540 AEE FRAE )
9 g - e =Y S2oh wolzelA |
= 4.
o J | 2 QA B 2 =2
A EH, e 29 SR 2 o0 g ve oo 28 A
ER = E D ENET :
Ha, 25 A o3 FAHEHT ies agAA elel Al
AL, T A o S ‘o F 1, E‘ﬂoﬂ/\‘] od_g:__g_ ;78—}\]7]{_: 7]%%}
27 Fxo| HA BRI} Eolel Y
e =
- B ESE =24 A,
oy || o el Aol CLEDE 287 e A%, 5 jz];v}jﬂjw
x e — ’ - hE
W, Tesla whilFE 28 A9 | "
Z

_30_




F=WE D-04
O =% B4
}owE w4 9
PR 7
E3 DB DBpia
HAA 712t FH 159 7F
A9 A5 w22 B 79
U} wERAe 02 B dgsiAste] Ay
M7= CLED FES
Keyword Tesla*coil electrical*stimulation
ANAS 44 7
FEEFASF 2 7
R W= AAE o] 83 H<E8 ZY 2| The Role of Electrical Stimulation in
e AA B A= Meat Tenderness
s} %71 o) %74 7) 8} 5] EEREE
A A A9 ke
AANAE 2016 2003
FAA (%
) 90 90
] e T - SSTC7]HF Tesla coil®] 3|2 AA|- =&A AV|AFS 53 489 &
o (i = G W
o pen| s |2 A B AE A7)
- CLED Fo|7]71& SSTC 7|¥H- #7712 =& T3 dbdd 223
Tesla coil S ©]-&3}o] A|2}gH S0 F4S NAF
- B =R EE oA & go
S B ERqE AggudrE B A -
1, CLEDT f&-A%-x=8 #AH
2o g AZ. A
zpold |- CLED: zgg4s= =2xg wg | F ]
ke =8 i - RANAFH Fae §%E DA
she] APt st g0l = :
o S 20030l dA AU T
- g e

_31_




H
{n
23
p

O #A9 7le AL W&
& CLED A& 53

+5 2 HI7t 5

= £ ujx|E

Do e ¥ W aal IDo emled RO X

M A L elud B0 Sod A2 TwnlD EIEE mew ool wen we S0ED end ING e B85 TR LIRS T 5SS e oI BED
s AR RS gl GO peed gl QETH GTTI RN IH TS S e
LR TE -E cwwE BF R T2 IDATE ST cTEE TENE TSGR 1D

e =1
B Wi SNLS cpeem wmp BATDSg ol en oAt ST W TR TIReE g

W S oweme g oD o SElzomapt TS DU ERGE BIQU rmen wmg SIS STen manl T MRS SRS
FEU LS Tt WEDW o pUSs Bg T

W DY R0 ceesmg L R T LTS BT DD RN g Lowe el
THAE R4S Ll THD SN i
o TEEDN SEC SSERD BID 3ES FEDS SUREENTH SRR SWEod SR MEEE M

TR ANEIDE LY PiEE T eI

ke R T oo gl R TSR Tae R
Sl ENEE GelS LS QASENHan T TR -
FEST AE oM MawgdE TP IS LD XS soE
SHELT SRR g Tl Tmasng
SA0 EEA mBaly L WEe B0 aow LS Wm
L2

Al I il DAl AR BRI WERI o 4

AP B SIS
0 TED WD 20— zag

Lod ~Eesd BE wE T
THESE WheT 3D EELE 2t

S mercmell  pmmegmlc 90 TEQe SefIT BT TN Im sTooe
EEET S S aet

S Ten ket Siee weS TR DalEec el DO sfenT LD ge B Syl ZEQ IS IR BID 4SSl RIT oULERLT Wen i powen T oeg

T . e G st
B R K TOAL S0 TEDS SN S0 The e g §ESH 20 sl ADed gDULS e

TR weiema 2GR T W0 TR el TS e weE 452 WG o w4 BA
el X 822 000w DUE SUE DR 020 TeE W TG T S50 WD was onn
I omih U0 D geew bmp CST RDER N0 pOGIC D oag TLT e
PEE S IF T 48 BT TUUT Treemu o
T pmew = r—— Iremamnl st g s el 5 SRR w
ABNIZ RN DL TS Ui 26 16 WE BOD ENUD T R TuBwd 2B F

Remls afthe Mo

N TR DR IE S IpE e D EER
W ED TR G RAR Y DRl e
e B ECO M D T h n

TR e g § el et = aima

B e L e

Seemall Ll 1T mrawpaoaz e
e ST S SR
B g TG T AST el g
T
RIS SNz Serwomem &3 FEC s T 1338
G SRR eedes? DYE SIS Do o f SN S0 B

B3 S e e v e i 5
Sy e e i o

D s e ey, I DD
Semmin T am
b H --ﬂ-?th%u‘%:'--" ST SR HeaFy TRT Al iz
AR ] dw e s T G o wdmar g ke W ml.._
P T

Ugoirg 1Avaafiecbtl Dy Loz

L
Ieas lewoase
TR —

s
T TRASI o A s T2
-

B d Bmme mrwme e e sy w e e - s
Lomomy pmg . 3 G T memeg, LIOEE D3R sl s
LT D o-gl CRMe tHalfn [ Sgomwmel mredess
TS = 0 e s
S el SROLE o pEE
= ‘l-'-liu—-'—: oD ST TR RS S sl Thaw TEag

ll'—'F"-- M--\I"HI“"‘ -Fl'-“"\-l'-'_'ﬂ-'\-"'?--‘-d'-'— Lo et

--7'":-'-. e WlESY gEeg maR 1--3‘1;"-" =T

Siinr Swration
Moveb ol L gty L.} S orwn mrag v
P I o i B ey e e e s m——g
S LD L0D memail DOONLE Rwmps omedd SNED seamw s
AR S oclive R Wl IR oo -l cREe TEE

IS oeER faw WO Do e BEDD e o oy L oTRE BT ATSN BT G DRSS T
Lo e o omg SID REAY LN —mCN ID RS DD W ot

B ITp a0 SmE EVED SN DTS T 33 1

s ——

== e -Fi-"'.'\-".-l P ET EDE O SIS g T

e

SNEsE e Ligwefnl ¥ DT SediE
el D3PS pEd TR il e BRI B Cwed

ST S R ATT ofTe ST SLVe Sad e
A

R e B ]
e e T Y EW wa TECTE premiae s
i TRl elID

o

SEged I BEEIND TS LN 255 ATAE Seal
= penT DetEe TR RS 0 wIEs a
S oY Pl BenT Fves W R B R T o

PR SSEEe weerl LSS a¥ Lol EREEhe RY
o e BT T
nmas M B e DB ASEID TS
T e A e

LW LS EES TRIS pli S I TE &R
B2 R
T GR T L Lpeeg. LIRS R B3 K
R R =T
T P SRS BT I T AT o za

s =l 50D briseeamall o semmeed 5 maes
]

Ly
i

ELY a

E-C I * - R ]

[T ———

FHE TS T uwmes rwgas, Ja—
o Siacl ORI TEe AUSR oEiba e

Dol YR SET AT RGLS SOIS Do e pZel R
B FRE L BN En

Z Loreg v B2 De ITRT ST WY memssel O ST ETR =G0 DWEEDE DTRE
T I WA W A D ST DD —aE DA TS

T Lgwr b Fod 3e DB WEwE Peb FhNe oYM ST W 48 LSS GEpDL mE

S Bt Sy SScE N aDS aled SEEED PIALL g8 LBSIB LD Zata
WIGEN BE TR N ATTHNIR. TNg ThEw IVEIE aOGITe oD SN SR

e Wianm i e e s o e ma oarw ew Lpere; fEws G @ R e
e e ]
DED TN SRR GTRSD B SO0 Teb AW 85 T TR S SES T

el RS RS wa DRSO
TS

T § DS e SREEENRe YT EEDE AT el Sa
T TuEma IF SuG A0GITN AL NG W oD

el Bie Smigae O Jmchues Dk Sl K Cemrcae U D o s s g o
e e

et Mokl Dam b Venn B Tkl L Vel S, Sl Uk Sk ol Lot Sl wed 0 N, S pusinn
o ke e pd n e e e s e s iy Sy wd v TE o
B e

Sl I s e e S i Siaall i apmstbe e I 5 EISI

Trms i wd S 2 0aT S Smmals md Dintaiel S e o i acmacme SE1 Ve 2T

T T SR A TRAD DM B T Clwow e smme ey sl Gees e SO T Ko B ol S0

- S WD

[Z9 16]. 75 =

WAL AR B sey 9

_32_




D-04

(9p)
ok A =
o oo e o
< ’ o M- S T o
W = R=E Z N -
£ = o]/ < L LA
= b E 57 < =
e = = [ % il o
& U = o w : do = o
- 2B i £ o El~a o#.
my Z 9= — Ao n
3 £ oy i = = 55
Ea I~ m X = £l ..% ——
Y g ~ w W & S o o
= g o N o) - BN HT_ K.J it = ro 0
o =0 < . Eo o g < o
—~ vl . - — . ) -
Ce fzii E SeF BIT ot
2T w B 35 o BT Rk W T o
0 <% 3 H o) T — > T o N o
— N n iy M —_ - T ! ojo _ o m s
A=) ﬂgbd Gy X T T oo <
T £ = T ol I T X ol o W
o F I I T oF = % ~
2 N o T N o D o KH v
N S IH 4 o T £ 5
N o ° e Nd > ] o o @
TN n 0 W . w g N R 28
wE  BTEC e ek fox 5l
R o o = W Mo U ) RS- —
o El ..w EO o Oﬁ < X w ) Ho q R ~X
ool 5 N =T M ol I o) 1o i
Ay W Z i ) X . REYe)
~ — = ERCY % = RO oA KO g <
IO oy I 32 < 3 o o s 3
= O o= — wm F g N <
X _.L ﬂ ° 0 . dﬂ o o = o 1m0 N
< do ™ a o o F S oo — &
) X N K © lz| o N S xR s
3 , ! T =0 No T do S o o~ 7 N
i3 o R — — — B o o |
—~ 0 X A iy 0 «© o R _l
7o © ok of 3 wp N S o
w ® = i o Ny o =0
Y S N _ N s oy ol S o
mm g ® of N N R 4 g N W o 7
m < g %lmﬂoﬁ c3 N S T = %
70 X T Qo o) NE 3 mﬂ_%xo 5 RO
=L LR 2T3E 0 L B9 o S
oK W2 Z a 3 IH T o= S <yl I
Enxnau% ) ,gec %wm maP W, o|J %O
ﬂauéw %.m?ﬂm - = =957 mrmq]mma T o
£ © —_— 0 X ) _° 0 =
| i il Nd 5 © ™ 3 Ne M.L w e " Mt w % of K T oF
..m a . X P o HH R = o e &
o il 7o =
S wE @wwﬁ_f PR T
.. iy | MM ,ao ﬂ.ﬂ_ ﬂ . O#U V )_ﬂE LIL
=l ,_lv_mU On_ O#U B T B N
, BE o o =m 7EM
L. Ho

- 33 -




| EELE \ D-04
- A% 3 ad
o8 Il wet z¥ F oxdwE d&R AR FFS vad Ay, wsste
S Ao A vl &2 0368, AES 0690 WA YEFG S, o= FEd EAstE
fungi’} hydrolaseE A4 3}l saccharifi-cation¥} proteolysis® €27l Aoz Frhy.

=] -

FE2o EA8E fungis d-amylase, glucoamylaseE A dte] L&A Eo] EA) 35l

X

starch, maltose, dextrin %< hydrolysis A Z (Hisayori S. et al., 2004).

Glucoamy lase= poly-saccharideE monosac-charide(glucose)® 3|AlZ. 4d-amy
-lasei= poly-saccharideE disaccharide® ®3jA]7]3, Eald &AL 4-glucosidased]

o3 HEHOE glucose® g,

25 oy

I Mormal Black Pork
[ Lightning Black Pork

20

10 4

Nutritive Components

Crude Protein Saccharide

Fig. 3. Changes in protein and starch content ratio of Black belly
Pork by processing with yeast salts and lightning.

o s,

A

[Z2" 17]. 75 2 78 A § SHx 7o =dmda A

TEOR WBFIEE Saccharomyces %9 +Folv °F 40FF  ©le] proteolytic
enzymesS 7FA 3L 9lS-(Achestetter T. and Wolf D. H., 1985). 53|, fermentation©]
el wet FA protease® FAAL=7F F7HEM A EAFe] peptide bendE A TS
gk (Lee et al, 2009). ©] ¢Jo|% Na TF=Fo] drk &g vld] Y= &, 75 o3
Saccharification®} proteolysis7} € oj4} fermentation Lol A& ZFxul 8 ofyg}

JFsrA el ol 7H,

=]

Burning typeg pan°] <9< 7}8l conductiongd €oA ol EWIRE proteino©]
denaturation % 7] A1 Z&H(Fig. 4). o]W peptide7t Z 3= o] U9 hydrogen bond”} &
A a1 dehydration reaction®] doiuA H. ¢ WIHEHS AHwd(Fig. 5), A
protein®] denaturation®] 7] AlZtg wf & EHTFS HA Sojun 5 AlHC &
o] W3t A& 7l 5sHA 1.

M o 2

i
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2} FwHo] "Wwtd A carbonization ¥ il FE2] olF

A R A watge A EojEA 4

: A% Denaturation©] 23§ =] u}
A gtet= v s A s}, )

ML )

©

o

Hog 7belA HW HFEHow WE AXE7} carbonization® il Tl o] A

1

2
o] HoldlA g+ AH7I H. Lightning type< lightning rodg M=Z= %2ste] %
A £ v protein®| denaturation ¥™ A&3% S 2 burning

g R WS duEd, ARV s2E £ FE EAF] AAEH $4
o A& 71538 ®. ©]F, carbonization® ol AZE A7|w Fito] Fkd F
e AdsiA g webA 2 MEE2 ol Hu buming typeds thEA A
ol B= H-97F carbonization® = Zlo] obym gulel g/dE wrel ols) 42 gt
TEZF AREY FEs HEA ",

Layer-by-Layer ( Line-by-Line

i " o

Protein Denaturation Protein Denaturation
Initial site by Burning Initial site by Lightning

Fig. 4. Protein denaturation initial sites according to the cuisine methods.

[Z9 18], =g ol wp& dud Wy 3 a3t A1z 93],

< FrAFSHAl FFASk burning type AHEA Wl =

slZo] Zo]E51, lightning typeS AHEA o] &A)8=

AstE o] WMEtEo] 0o & WEA H. welA lightning types o] &3 AF
o]

4e 7M.

type BT g WstEF
0 H

O

AQ Lightning (Physical/Electrical Drip Loss)

Burning (Conduction Drip Loss)

0 A t

(Initial Striking time)
Fig. 5. Amount of the drip loss in black belly pork according to the cuisine metheds

[29 19]. =2 WA W& S A9 drip loss W3}
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a9 Tl wgt burning % Lightning .2 F-o]3F A7 4e] A5 7H A= Table 1.

. Juiciness= 914 2 Ao A Lightning®] Z7F 564, 50802 H7} wrom {98
Al zbol 7 v ©]= Lightning type®] & Holl oa 9] o]so] Algtso] &A%
o] FUldoz Foje JFgFoz AN U S5 g =2 Fo=w AuH.

. Tenderness®] 4%, A 2 HAA oA Lightninge] 548 o= H7} Htow {235}

Apol7b rEbe-

Dol At Aol FEo 9& Saccharification¥} proteo-lysis?}t @3 whil A S F3f 3],
A712 A=l 93] AlEW  pH7F ®W3Ee]  lysosomal membranced] B3 E

a-glucuronidase®} cathepsin-C % lysosomal enzyme©®| &% % #A13}(Shin et al,

1993)5 0] §4o] F=ejdn Aoz gekg,

Table 1. Sensory evaluation for black belly pork according to cuisine methods
Treatment Color Taste Juiciness Tenderness Flavor Over_all
quality
Male
Burning 40 t1.0a 40 *07a 3.6 £09a 30 07a 44 f17a 42 *lla
Lightning 54 +03b 40 *0.7a 44 tl17a 54 *15b 44 f17a 54 105b
Female
Burning 40 tl6a 30 t16a 40 *12a 30 123 48 +*13a 42 *16a
Lightning 48 tlea 43 *fl5a 56 04b 54 +09a 42 *0.8a 50 tl6a
Total
Burning 40 +1.2a 45 *13a 38 f10a 40 *l4a 46 +*14a 42 *13a
Lightning 51 +12a 44 *12a 50 *12b 54 *12b 43 +*13a 52 #11b
Means *+ 5D (Standard deviation , n=5 ).
Means followed by the common letters under each trust were not significantly different according to the t-test

[2% 20]. CLED A& Zsj# 7|9 ¥4 37}

PAAAQ] FAES T 2 dAA A Lightninge] 247 547, 52 o2 A HIF wro

© AdE Hol Wit SHiXo M Ed edevls A8 A duk Ay
A3k maste] SE o]l diHoR som, §do] A W AEolA F2 BUHE
W2 Ao Az & HAE 7HASete] 22 WS Holgowd Al4H SAES
A AL
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2. SSTC 7]+ 714 Tesla coil®] T2 WHES o] &3 A9 1FAst

Imtermational Conference on elecirical, Elec tromics, Com pafer Science, Mathe matics, Fivmical Edocation and
Mana gement (ICEECMEF), Singapore, 17 June 20017

High-Cuality Flavor of Black Belly Porkunder Lichtming Corona Discharge using Tesla

The Tesa odl & a0 ekcXoi resonmi i sioomer
v oiesgmen by Frentor Nikols Tesis
usal 10 podune Figh yoieg e loy. LM and Sigh
fequmicy shemaky ouTent  Sacincly.  TRsis
ey parimeaneol win & mumber of giferent oaiguraions
corsstg of M0, oF SomEmes Tnee, Coumed rasmant
slacT Orods. Ths paper Douses on gewsopmert 9
soply & Yia oo D QiEine D imorove the fEwor and
sase cowBDohg %o Diack bely Dok unger SO K
sigting coroms g dnang e The e i nese geg T The
weiociy of roased ook ey pork Dy Tesia ool & mone
iaser fim ha of comvn ional Mo sia & hoogrl
Ses pate o Begiges, asted weinoty and fENOr ape
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[Z29 21]. High—quality flavor of black belly pork under lightning corona discharge using

tesla coil..
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- HE&g o] whd [t 2xF 2o gR=9] Alo]lxo] HlH s, duty oz
gleo] Fol o AA S
250[mm]e] H=2=8 483

Hd Bd AGkV] = 15[kV] x 2= A4 [mm] (2)

- 23 R ANNET} Nt GREE ERolt BYOR FHHS o §3te] ofyel
EEE N R

[29 23]. 2= T,

AR g AGAEsE ol S0 s 2

o2

H.[1]

€ = 1.4(1.2781 %) D, (D= Dy) [pFl 3)
1

- gzesh A4gsel FKI2E ol AdHE AFF] PVCH HW| stololg %
oF AAHLw, okele] +4 @] o8l e 2t A4 ]

R’N?
* 7 2540 % (9R, + 10H)
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QOuter diameter
(Do)

Turn spacing
(st)

Inner diameter
(Di)

Wire diameter
(Dw)

Average radius

Width of the coil of the coil
(W) PG
QOOOO0 OQOOO0O0

(29 24]. 13 =Y.

(R,N,)”

p = W[UH] (6)

25.4 254
D;
P (25.4)+W[ |
p 9 mm
2% HmelA AAY FAFTE 8] 14 ne QH il hE 14 AAA e
gol A4
1
= F] 7
G, (27rf5)2Lp [uF] (7)
[E 7]. 1& 3= &y
Wire diameter (D,) 12[mml]
Turn spacing (S,) 10[mm]
Y H Inner diameter (D,) 225[mm]
12 2 " (V) 6.25 [turn]
12k JIY®E 2 (L) 17.05[uH]
A H 12 AHAIR = (C) 0.33[uF]

£ A8% Hee 1Y 4714 AFFS terd A9
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Gate a RTN ]

DHIEE cfl

Tesla_Coil

2

7S,

Sb
Rf2

Gate b I

Gate b RTN

I
r

- Cf2
Dr2

[2% 25]. A EdolAd FEE.

ol o =9} AMAE ] el 220[VIe] YHAFL WAt
gGow ARHYL, 29 7o ARE el e e,

300v

200V +—

100v

ov
0s

50ms 100ms 150ms 200ms 250ms 300ms 350ms
o V(Sa:C,GATE_B_RTN)
Time
=4 _\4—63
[Z9 26]. 75 3.

3.0KV

2.0KV

1.0KV/

ov

-1.0KV

-2.0KV

-3.0KV

AerS IGBT(Sa, Sh)7F 13}, 23 =9 F35

= o Ag/\ s
2o WwF AHE d 3k
It
1
11—
|
I
|
40.0ms 41.0ms 42.0ms 43.0ms 44.0ms 45.0ms
@ V(Tesla_Coil:1,Tesla_Coil:2)
Time

[2" 27]. 124 3= A 34,
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=
=
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& A7NLY 2 9 WE

b d7A2Y HFE 5

- B A= SSTC 7]k Tesla Coils 2¥3tsle] §/9 Z87F 7}53 CLED(Corona
Lightning Emission Device) 71& 7/1'&, 7154 A7|E 2AANA §24 &5 AeS 17)
o F2& FH ANIIE Ve MEs g

ofo
N
)
o
ofo
1 o

Azete], 22 232717

- JieE CLED 7]&S o]&3 Fol7|7]&
¥z 3 A2 WA A AH] A2

[e]

o

s
E A A, A3 E HuRE

=
=
A7 Needs® %F3 448 271c B8 F25es

SSTC?IHF %] £ Design T.C. CLED M|Z Design

FEERES Hzeta ez oixel

F.E.S. Screening CLED BIZ MODELING
s A= 2o CLED BIZ 2 &g

FIGBT 77| | = zzuse== 1 [7154 Wma\i )
x1amH§;§|; A Topload Form Z7 %9:? ’3-.-_- =4, 8
’ | | (clep g8 071712 ) [ 712 ei=Zas o8¢
Toploads % =3 Toroid type 7| g2 et Ez-_— s ojget
23?} saléJ ;II 2%} _=.|_'§| |:|‘,m'.| 2 Aol E2 24, M= UA U AR3]
= =
Mgl oy 24, | 7w 73
Hes|s| He =4
[ ) = DX B
Toroid type 7| gH2] Lgl oOE &2 24 y

Wire gage value,
Inductance Z|E3}

((CLED 7|2 7{ME T|a; B

. ) . | CloIE] Hjo]A =t ) .
( BHEIS 5I(848 obEA B, Hes Hns 28
14 szl 1% 39 Form 27, | | Jj@z7 ol A of | [ SSOHII N4
E CLEDE T.C X% | 7LE & =U~.-I } | Referencezx7| &5
71548 M7 5% 70|18 &8 Target LLED
A8 Corona Lightning Emission Device 7|& 7i% Al Y

[ 71me TargetCLED
A|ZF SO, XIQI%te
A0}

SSTC 2| et Toroid 9! Primary, Secondary Coil 2} =42
71’48 Corona Lightning Emission Device 7|& 7|2

[Z3 30]. A 7Isde] =eq)
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(D) 1A= e 58
7b FRAT7 B FAE o}o))
: CLED 3A7|« /igdz2=2= 9 e A9, olo]e]l Ao (Item Definition)

: SSTC(Solid State Tesla coil) 719t 2q H & ZY AXYy HAA ZL FAH 7

1y
- IGBT 71® 7|9 dewgs|z A7 5 74
- Topload from @ 7 3jA|ed~ ZAA 2 Toploads Architecture 3 % 3}, 223 = A7
~ Toroid type 715+ Secondary Coil #12}, Wire gage value, Inductance # 4 &}
- IGBT(Sa, Sh) =913 1432 AA % 74
- Primary-Secondary Coil 33 32 A& fst 9~ =4 33 A7
1Fgs S5 FH 7le AL

Aok =m0 A AUAE A 7hed A AIE Az

2 l
- HV-Transformer &3 3} Circuit 7|& 7B, ¢tolo] & A #HA 3 % Varnish Y

|
=

. eI+ 1#RAFHER)
: CLEDE ol &3ty 452 7HE37] A 459 F2& &Ud 7|z As5=2 €8
- 9 Wyl o7 S 2 xHkA BA o e (Lightness, L), 2 2% (Redness, a*), 3

AN = (Yellow, b*)

- A3 34 gEors An(AwrL, shear force), 2AFHAB =, SHA, HA
A

- o]t A &0 R W= (drip loss), 7HE 3" (cooking loss)S 4]

%
Of
o
fa
o

=]
24

ol
o

)

FF AR FAHE o9 T 224 € o #d 3 49
- AN e, =AY, 2ad 23 E 9 5
- ZAE 240 2904 O0leic acid)s FVIE™E A WAE 24, xs /By A dE
L
- ol :=AF A ¢Eld(alanine), & FEFW (glutamine) & Bt ¥ oju| Ak A F A

%E L ‘jl E?% "o
- O b e EQ 24
- 7k el ohe s Hrh AA
-k gdel wE dw R 2HTH 54 B4
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O AL e & He (M&2| TAHE, 7% & 1

7b FRAT71BCAFLE okl (F)

O A7)« 1 : TC Toroid & P-S Coil Frequency Matching 7]&
- TC Troid Architecture : A7 o] AAFFo=2 HA7|HA FHFagA0]9F A

e

d. 8% U7 293kl =d4d

- P-S Coil Frequency Matching 7)< :

IS ERE

1B 3
‘I‘E

Primary-Secondary Z9-<

&3 FXFHFY Alo] A7 Ao, Streamer Z:_]O]% S/ S8 W

- HV-Transformer 2&3} Circuit 7]&

279 8 AGS FobE 5 9

rr

Schematic:

AC mains

- SE

High veltage
transtormer

Torus

Spark gap

Primary Secondary

HV
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Burning 40 z10a 40 x07a 36 z09a 30 +07a 44 £17a 42 z1.a

Lightning 54 +05b 40 +0.7a 44 +17a 54 +15b 44 +£17a 54 205b

Female

Burning 40 ziba 50 t16a 40 =zi2a 50 xl.2a 48 x1.3a 42 ziba

Lightning 48 16a 48 #15a 56 +04b 54 z209a 42 +08a 50 =l6a

Total
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Lightning 51 =212a 44 212a 50 £1.2b 54 =12b 43 £13a 52 *11b
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TASTE, 3¢ TENDERNESS. & 2 STIE=EHI
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%
7> ALY T FF

T8 2011 2012 2013 2014 2015 2016(p)
Aol 475 55.2 120.0 107.0 91.2 129.1

P A2k 575.6 749.7 853.8 830.2 848.6 882.0
& =) 49 370.4 275.2 185.0 273.9 357.9 318.5
27 993.5 1,080.0 1,158.8 1,211.1 1,297.7 1,329.6
2] 937.8 958.8 1,049.3 1,118.9 1,166.4 1,219.0

*a TE 0.5 1.3 1.8 1.8 2.2 0.6
& =) Aol g 55.2 120.0 107.7 91.2 129.1 110.0
27 993.5 1,080.1 1,158.8 1,211.9 1,297.7 1,329.6

191 212 (kg) 19.0 19.2 20.9 92.2 22.8 93.3
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< 13> Fo=9 "HAnY] 5 FF 2 A%
Z8 T3 EU n =

(F9: " B 2015 2016 2017 2015 2016 2017 2015 2016 2017
Ak 54,870 | 51,850 | 53,750 | 23,290 | 23,350 | 23,350 | 11,121 | 11,307 | 11,739

CREl T4 1,029 2,400 2,300 - - - 506 517 526
2 A 55,899 | 54,250 | 56,050 | 23,290 | 23,350 | 23,350 | 11,627 | 11,824 | 12,265

2xH] 55,668 | 54,070 | 55,870 | 20,913 | 20,062 | 20,062 | 9,341 9,452 9,811

Ta T= 231 180 180 2,389 3,300 3,300 2,272 2,356 2,449
2 55,899 | 54,250 | 56,050 | 23,302 | 23,362 | 23,362 | 11,613 | 11,808 | 12,260

2 1)EEE(USDA), “Livestock and Poultry: World Market and Trade”, 454 AATY
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A=Re b
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o AS7FEES 2016wl EekEe 94wk Eo® A thH] 11.8% Ad7dekal

- 20154 3,774F& Aikste] oF 2ufef 7S SUHES 7|

=3
<E 15> AS7MEE &5 W)
&P TEY
A= £ A i) £ A i)
(F9: B (%) (F$: &) (%)
2006 132,599 3.7 77.4 -94.8
2013 180,254 11.1 1,146 33.9
2014 844,565 - 1,907 -
2015 944 513 11.8 3,774 97.9
1) 20064, 20139 ArEE FL7tE RS 147) QA AR | Foln WA AL7bEE Aabeke] opyng ukslsliy)
Golaort. AgTELS ,B, AR, Wol7, el Alarekel,
2) 2014, 20154 A8 A SFEOIAA AR I AGUFEE AA e A,
3) A EE FEAFe Aw Mo FA Y

FA: FEBYE, HFO|FEAAA, AYBIALL 9

o Aol EE o] A WujAe 20064 21179 YA 20159
2 109 A ¢k 5u) o)A Z=713S

- F 34zt A

o
) .
Ao 45k 9

y
o L,
2006 211,772
2013 1,276,780
2014 1,280,603
2015 1,235,024

: 2013~20154 AEE BFEATYI 1) AW A EInR A4 A87HFE U] opr Qustshze] folsot
3
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- EF AKX E 20139 31%914 201543 26.7% = A8

- HY&aA A9 /&S 20134 20149 dAHom Sdvrt 20159
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& A e 20159 947F 81 &= AAbste] 20144 84
W6 = WP 1299 FUHES V1SS

0

1>
Ho
N

= B
) (@9: B)
2013 180,254
2014 846,472
2015 948,287
© D 20139 FAE 7R 140 QA dHTiEelnR dA| A57hEE Aol ofRR dutslsh=t] folsjoF 3
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o S7VEE o e 20149 7)FE 209 1,995F 02 AduH] 2.8% 7435
o
=
- Addin] F5Y dAnge {7 5.8% A, AAA 4.3% s, N3 4.49% FF
2y, Hlold 1.5% 57 S}AAIA 10.0% ZF4she] 20149 S7F% ALl &
wlge] shebiis sEvke) A we Aow 4
<GE 18> A S7teE A
F524(A) ) 27
(D) 247(2) H) o) A(3) (4) (s 20 3+ ) EF2AAB) AsB)
o E e B P O B R R I O e I I B I B I O
® | "l e | " e " oMM o | M| e | M| g | ™
(%) (%) (%) (%) (%) (%) (%)
201| 61,16 B 55,20 4,17 34,37 154,91 / 178,49 .
6.5 10.4 9.6 29.8 12.5 23,577 17.5 13.1
0 1 7 0 6 4 1
201 | 64,44 53,58 5,25 68,20 161,49 i 187,58 N
5.4 -2.9 26 11.1 ~ 4.2 26,094 10.7 5.1
1 4 9 6 6 5 9
201| 63,50 _ 56,09 5,81 39,27 164,69 192,70
-1.5 4.7 10.6 2.8 2 28,017 7.4 2.7
2 6 0 6 8 0 7
201 | 63,62 62,64 6,67 47,31 _ 180,25 _ 207,68
0.2 11.7 16.9 20.5 9.5 27,427 -2.1 7.8
3 7 6 0 1 4 1
201 | 59,94 65,34 6,77 45,22 177,28 ) _ 201,95
_ 5.8 4.3 1.5 -4.4 -1.6 24,670 -10.1 -2.8
4 5 2 3 6 6 5
D 244 148 uhed
2) 2008.12¢9 Addhu] : 20073 12€ FA iy
23 (DTS e DAL DA, AGEARAR F9] 93
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o 29440

W oAl 66,2629

gdelz o

e 7,035 <], oF 41.3% A3l om 2006Lﬂ oo g X|&A oy AR
i A
- 20159 AR FEEHZE AAA(66%), DA AFAIEEBA%) OB T
o HFo] ¥ Ao ek
- &AIAE 20154 43,7649 G o] FEAE T|Fete] X 9d T+ Ajd
4,564 geje] fEelo] Frlsom ol AWt oF 36.4%% FE T
7} 3 A
¥ 19> 7185 AA FE8 W33
EAt 2006 2007 2014 2015 AYF A7
(H o ] —u ) —ul o —ul ] AL Z7+&
%1—_,’1) =2 | -y = ) " ) = 1 3 (‘06"”15) (‘06"’,15)
F7+F 100.0 100.0 | 57,63 | 100.0 | 66,26 | 100.0
2,944 4,386 7,035 41.3%
37 % % 6 % 2 %
) 27,37 43,76
AAA | 2684 | 91.1% | 3,066 | 69.9% . 47 5% A 66.0% 4,564 36.4%
A A 30,26 22,49
o ovmw | 261 8.9% | 1,320 | 30.1% 52.5% 34.0% 2,471 -
TALE = 0 8
23 FFAAEFEZ AL AGEAAGAR 2993
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o 200619~2015d SVl E =S 43,600kgolA  1,137,300kgo.w AH L
121,500kg, F 43.7% A3
2015 A EEHRE = SAIR(66.8%), 2AA] FAHEE(33.2%) o2 I
= |50l =2 Aow YEY
- AAJA = 2006 41,600kg?e] ===l A 20159 759,500kgo. =2 Z=7}3}
o] AP 38.1%2 F/HEE FEF FRI AAEL US
E 20> S7beF HAA &= H3EkSo)
2006 2007 2014 2015 AR 7 AR 7
T zpa | e
(100kg) %‘%]: H]%‘ %‘%]: H]%‘ %’%]: H]%‘ %‘%]: H]%‘ (‘06"",15) (‘06"",15)
g7 100.0 100.0 100.0 | 11,37 | 100.0
i 436 667 8,572 1,215 43.7%
A % % % 3 %
A A 416 | 95.4% | 319 | 47.9% | 4,394 | 51.3% | 7,595 | 66.8% 798 38.1%
A A]
20 4.6% 348 | 52.1% | 4,178 | 48.7% | 3,778 | 33.2% 418 -
AL
2 FFNAEFE AN AGEFAGLR 2993
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o 20154 3dt=o] SUlEFRE FES Fo IUME %‘—%(719%), o E vt
(11.6%), ET24.7%), B=(3.4%) w02 49 3MHF, HEY, T3 F59
]_

o] 717 F FE N 88.29%3 A =

- 2006W1~20154 =2 A5, F=do] 80,500 €HlA 4,266,000EH =
AP 520,60028, ¢ 57.4%p7F F7Vete]l & A IUtR F43% A

- FZEN A9 20717 712 #Alol= 20061 80,500 04 2015 10,600
HE 7| 535te] &) AHAF -20.2%p= o= E
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<E 21> =7 H7bE R e WEkEol
. 2006 2007 2014 2015 Eﬁg{f fsg?
Mg | ga | wz | 59| Az | 39 | ws | w4 | Az | ool | o
2 0044 100.0 1586 100.0 | 57,63 | 100.0 | 66,26 | 100.0 7 035 113
% % 6 % 2 %
>3 805 | 27.3% | 2,483 | 56.6% 35{_)06 60.8% 47(’)66 71.9% 5,206 57.4%
W E vt 884 | 30.0% | 556 | 12.7% | 7.657 | 13.3% | 7,667 | 11.6% 754 27.1%
33 141 | 4.8% 11 0.3% | 2,214 | 3.8% | 3,110 | 4.7% 330 41.0%
el = 443 | 15.0% | 87 | 2.0% | 2,958 | 5.1% | 2,239 | 3.4% 200 19.7%
AR 148 | 5.0% 0 0.0% | 5117 | 8.9% | 1,476 | 2.2% 148 29.1%
o vt 805 | 27.3% | 2,483 | 56.6% | 1,356 | 2.4% | 1,396 | 2.1% 66 6.3%
484 0 0.0% 55 1.3% 0 0.0% 648 1.0% 72 -
v = 141 | 4.8% 11 0.3% | 139 | 0.2% | 578 | 0.9% 49 17.0%
Zrwel | 259 | 8.8% 0 0.0% | 207 | 04% | 271 | 0.4% 1 0.5%
v ok} 246 | 8.3% 0 0.0% | 199 | 0.3% | 200 | 0.3% -5 ~2.3%
ob&
Se)ale 0 0.0% | 55 13% | 66 | 01% | 123 | 0.2% 14 -
714 805 | 27.3% | 2,483 | 56.6% | O 0.0% | 116 | 0.2% -77 -19.3%
T 8 0.3% | 718 | 16.4% | 684 | 1.2% | 111 | 0.2% 11 33.6%
& Alo} 805 | 27.3% | 2,483 | 56.6% | O 0.0% | 106 | 0.2% -78 -20.2%
defo]Alo} | 259 8.8% 0 0.0% 72 0.1% 100 0.2% -18 -10.0%
ek 0 00% | 28 | 06% | 28 | 00% | 89 | 0.1% 10 -
=9 141 | 4.8% 11 | 0.3% 0 0.0% | 87 | 0.1% -6 -5.2%
ol 246 | 8.3% 0 0.0% 0 0.0% | 82 | 0.1% -18 -11.5%
2o 0 0.0% | 127 | 29% | 293 | 05% | 41 | 0.1% 5 -
712ukAl | 246 | 8.3% 0 00% | 60 | 0.1% | 28 | 0.0% -24 -21.4%
Z2H: AN EFEAAAR, AYSAAAY TG 923
o 2015 3t=o] HUERE &I T8 T HMEWS(T72.6%), TF
(9.3%), 5=(4.8%), B1=7(4.0%), YE(2.1%) To=2 FT=%F HlFo| Zdon,
&9l M= ER, 55, T7) T5%° 77 T 7599 86.7%F A

]O]'J— /v\ 1:1

- 20061~2015d W|Ee
AH <t 90,600kg S 7Fsto]

=
- =

&9l 2070 =

A FZ=%Fo] 10,200kgol A 825,900kg o &=
= U 372 34854 A Y
7he-d Bl=E 2006 1,800kgol Al 20154
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45,600kg o2 =& eko] Z7}

%

bof <l

Bt 43.2%° ZHES 7=

3)

=

# 22> =7 7k ¢ET UEEl
e 2006 2007 2014 2015 A% A7
W00k | 24 | wz | wd | 0% | B | 9B | B | N | s | o
(‘06~'15) | (‘06~'15)
= 136 100.0 567 100.0 8 579 100.0 | 11,37 | 100.0 1915 13,70
% % % 3 %
H| E v 102 | 23.4% | 243 | 36.4% | 5,008 | 58.4% | 8,259 | 72.6% 906 ~
T 138 | 31.6% | 57 8.6% | 984 | 11.5% | 1,057 | 9.3% 102 25.4%
T 5 1.1% 8 1.1% | 305 | 3.6% | 547 | 4.8% 60 -
e = 18 4.1% 16 24% | 537 | 6.3% | 456 | 4.0% 49 43.2%
SRS 23 5.3% 0 0.0% | 1069 | 12.5% | 244 | 2.1% 25 30.0%
o=k - - - - 0 0.0% 183 1.6% - -
w5 - - - - 62 0.7% 170 1.5% - -
473 - - - - 32 0.4% 155 1.4% - -
] Qkmf - - - - 83 1.0% 88 0.8% - -
Zrr o} - - - - 41 0.5% 41 0.4% - -
of st
ol]e e 0 0.0% 19 2.8% 30 0.3% 29 0.3% 3 -
& T - - - - 0 0.0% 25 0.2% ~ -
o~ - - - - 9 0.1% 19 0.2% - -
2 Al o} - - - - 0 0.0% 19 0.2% - -
ol 1 0.3% | 134 |20.1% | 174 | 2.0% 16 0.1% 2 31.1
= - - - - 10 0.1% 14 0.1% - -
Atk - - - - 0 0.0% 12 0.1% - -
714 - - - - 10 0.1% 7 0.1% - -
Zef o] Al o} - - - - 0 0.0% 7 0.1% - -
7] 2 vpA] - - - - 0 0.0% 6 0.1% - -
4 FFAAEFEALER, AQEAAAR FI9)9
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o Y FF
o 20061~2015d 7l
7 19,7369 e, A

o A+

N2 1326869 efelA] 3103124 d&= A
9.9% 737&em 20061 ©)F- AEA A FA

- 2015 Al EEWHaE AA%(99.1%), 2AA FAFEE(0.9%) O 2 A2A

o] o vFo] Y5

- 20154 AA|AE 131,7599 &8 #ddS 7|F8te] Ad 9d 3+ wid
19,5261 @eje] ool F7b, AWF 9.9%° FE FRA At
o
=

<E 23> SR dAA I ®skSeo]

2 2006 2007 2014 2015 A7 A7

(a FAr F7H&

%E‘]) %L‘:')llJ H]%' %Qll] H]% %’-9]‘1 H]%{' %911 H]%' (‘06”"15) (‘06""15)

$7F3 | 132,68 | 100.0 | 199,08 | 100.0 | 309,39 | 100.0 | 310,31 | 100.0

i 19,736 9.9%

A 6 % 7 % 0 % 2 %

131.75 195.65 306.19 307,48

2AA] 9 99.3% - 98.3% 6 99.0% 9 99.1% 19,526 9.9%

2A)A

o n 926 0.7% | 3,432 | 1.7% | 3,195 | 1.0% | 2,823 | 0.9% 211 13.2%

ALEE

o 200611~2015 {718 SYUHS 5.819 kgl A 9.07 H”“H{g_& AL 0.36
Wk, oF 5.1% AAPOR 20154 AP FEUme .
0.3%)702 A A 9] F9leF H)Fo] Y453 =

QoA 20159 9.05Mutkgo 2 Z7}

- XA = 2006 5.799qtkgo] <
% e e de

sfo] Qs 0.36W whkge] 53]
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<E 24> F7teR dAA =A% st
2006 2007 2014 2015 A7 A7
=] =Y A=Y
T zpa | e
(100kg) | Za | Wiz | 32 | W% | 2% | 9% | $% | 9% | (o515 | c06~'15)
F71E 58,14 | 100.0 | 70,72 | 100.0 | 88,70 | 100.0 | 90,75 | 100.0
_ 3,623 5.1%
il 8 % 2 % 5 % 4 %
57,95 69,62 88,34 90,46
2AA 99.7% 98.5% 99.6% 99.7% 3,613 5.1%
0 8 4 9
244
o 1w e 198 0.3% 1,093 1.5% 360 0.4% 285 0.3% 10 4.1%
FALE =
A RN EFEAADL, HYELAAY T 93]
o 2015 3h=o]l FUtERE AT T8 =7 v=(92.7%), ®HRtA
(3.1%), =5(1.3%), =3(1.2%) o2 FdN HTo] F3kon o]
S7hER F Y fREe AAEtaL e AR golH s

- 200611~20159 ml=rel - edelo] 113,385% ©efolr 287,773
g2 Ay 19,376W 2, oF 10.9%7F S7kete] £ o w7kR kA A
A AEE A&kl s
T TR 2912 20061 3214 =EellA] 20154 3,864 2 E V1=
stef 71 w2 dRd 4EEGLIRE 715 W AvthE 20061 4,699
Gefollr] 20159 39 @¥E 7]=ste] giele] AWyt 56.0% siEd ow
AR A
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<E 25> =7 H7FEF e Waksol
. 2006 2007 2014 2015 Eﬁg:—l; Esg?
@) | ga | Wz | =9 | Wz | B9 | 95 | B9 | a3 | eon | o
o 132,68 [ 100.0 | 199,08 | 100.0 | 309,39 | 100.0 | 310,31 | 100.0 19,736 0.9%
6 % 7 % 0 % 2 %
v = 11‘2’38 85.5% 15;’12 75.9% 2798’07 90.2% 2873’77 92.7% | 19,376 10.9%
Bl 7,182 | 5.4% | 12,889 | 6.5% | 14,054 | 45% | 9,636 | 3.1% 273 3.3%
e 3,032 | 2.3% | 2,613 | 1.3% | 6,950 | 2.2% | 4,132 | 1.3% 122 3.5%
299 321 0.2% | 1,032 | 05% | 4,275 | 1.4% | 3,864 | 1.2% 394 31.8%
= - - - - 3,823 | 1.2% | 2,424 | 0.8% - -
=1 ast - - - - 0 0.0% | 1,032 | 0.3% - -
T 3,024 | 2.3% | 1,469 | 0.7% 129 0.0% 523 0.2% -273 17.7%
o] gtajo} 137 0.1% 204 0.1% 451 0.1% 480 0.2% 38 14.9%
F 7t - - - - 559 0.2% 351 0.1% - -
R 0 0.0% 0 0.0% 58 0.0% 65 0.0% 7 -
44 270 0.2% 288 0.1% 10 0.0% 26 0.0% -27 -22.8%
Aot 4,699 | 3.5% | 5,424 | 2.7% 3 0.0% 3 0.0% -522 -56.0%
SR - - - - 1 0.0% 1 0.0% - -
A7PEE - - - - 0 0.0% 1 0.0% - -
ol - - - - 0 0.0% 1 0.0% - -
29 - - - - 0 0.0% 0 0.0% - -
g = - - - - 0 0.0% 0 0.0% - -
EEN-E - - - - 0 0.0% 0 0.0% - -
A TP EFEAYA R, AT AL F9993
o 201564 gheo] ST7FERE FYUS 78 =7F 7Yl w=(95.4%), ®vkA
(3.0%), =9(0.5%), E7(0.5%), 2=#21(0.3%) +=(0.1%) T2 TUZF v5
o] ztom vl A e S4EES S e AR AL

- 20061~20154 W]
A 362,200kg,

Aol 9+

N
L
Mo
ko
X

b

=9 7
°F 5.4

5
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S F=elzko] 5,400,700kgol Al 8,660,300kg o 2
%7t Vsl < Wl FUrEA s

£ 20061 3,200kgol Al 20151 25,900kgs 7=
26.0%)% 71=3 v Atk A9 seE -



<E 26> =7 H7FEF AT WSl
i 2006 2007 2014 2015 A7 A7
(100kg) | =z | Wz | 2% | Wz | 2% | WOF | 2 | ¥9F %z” ,%7},%
(‘06~’15) (‘06~’15)
A 58,148 100.0 | 70,722 100.0 | 88,705 | 100.0 | 90,754 100.0 3,623 5.1
w] = 54,007 92.9 64,899 91.8 83,781 94.4 86,603 95.4 3,622 5.4
dlw}= 1,933 3.3 3,151 4.5 3,412 3.8 2,741 3.0 90 4.0
=d - - - - 789 0.9 463 0.5 - -
ST 236 0.4 201 0.3 399 0.4 413 0.5 20 6.4
252l 32 0.1 70 0.1 226 0.3 259 0.3 25 26.0
= 1,246 2.1 723 1.0 29 0.0 117 0.1 -125 -23.1
HEa= - - - - 0 0.0 62 0.1 - -
oo} 13 0.0 15 0.0 38 0.0 50 0.1 4 16.2
7} - - - - 22 0.0 22 0.0 - -
283 114 0.2 121 0.2 7 0.0 17 0.0 -11 -18.9
xZEk 0 0.0 0 0.0 2 0.0 6 0.0 1 -
Mok 441 0.8 450 0.6 0 0.0 0 0.0 -49 -54.0
A FRAAEREALAN, AJEAALT F9) 93
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e F954)

o 2006K1~20151 S7}aF FY5R= 129,741 @] AHAJoll A 244,050
g AR A" 12,7019 EE] ARE 7 E59 S
- 20159 AMlF FHEEIZE AR FAFEFO] 2,2609 EE A5 7| &3
W 2447 14,9619 e AA4E 71569
<H 27> S7FEF UAA Y F WslSol
2 AAF F3 | AWE T8
T 2006 2007 2014 2015 y,gﬂ ° A‘gﬁ ° =
(100kg) (‘06~"15) (‘06~"15)
| -129,741 -194,701 -251,755 -244,050 -12,701 7.3%
A A -129,076 -192,590 -278,820 -263,725 -14,961 8.3%%
2N A FAHEE -665 -2,112 27,066 19,676 2,260 -

2) Al ERE
7 &)z} o] T Al W3l wWE wEE AF E4

o o7t oR U, TAb Fol AZHS Hule AMEEC] FUFstEA TPO g
=@ Ao A7 solva =
- ofQloll A vpH|E & wf 1Y el &¥Fa W] A

Al Ao A7 54 Jlor,

S4YE A AFE]l =A%

> CIALAZE ABE50] 379k T 2AAS 2ol FME 24 BoA
ofoltiolE Qo] 71 AFwT 20 o)A Z wldfel Fara AAAE EAF

» O A4 FellA 20125 EH g Hrksd, (s wrked, L
e} 225 1A R AES EA18em, oo 2014We]l 6239 <] v
=& GAste] Addi 42% 4783

» i AAELe 20159 79 wiEe Aol O™ @S H7IRE S’ WAy E
A=, o] AES Ak vy ABmG 2w 2 A7]E THAH,
S 2208 A3 S5 555 7ML L 53] mettasw Qb
HREdolu st e ol 82 ¢ AUw
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» 2015 10¥€dE= =gy
S o A
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el Al 2AA e wpolaRoj B, Heol
S
= — A

1‘]):]:
% 5302 1o W 9 o|5e] sZoln,
v
o]

7hH = 43
o U] S7FEE AP dE o) A5 AR o], 1980 Eu|gl, AlLA|I (]
L C) 59 71go] AlF ol MEEHA HAA AT FAHEHUS
- 19904 o]% 3o U= & A=A F7He st AS 7y 5 98
o] sl wel FFo] XEH o2 FUHE
[e3]
i |

- 95 IHUY =599 FUHA £d A 4% SUHES Ho
™ 20000 o] % X &Aoo w AFsie] 20099 oF 1029 Ak AR
=gy

o AS7LEEY A= FE A JTEH A0 (42.8%), oA A<

- e BAFAYA, JEHY 2 FaBF 2L 4%En At FEAY =
= A wFS ofd whe we)
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<E 28> AF7leE AmAE (20169 7))
TE Mg (A 9)
o] 53,694
A 2l 773 305,965
= 4 ] 227,283
EDE 92,188
AN ER 53,791
ull 3} %] 22,103
A 1,235,024

EA A FAG A

ZFQ 5 AFAFe] Fufjone

o

nE5

= 20139 29.6%°l14 2014d 25%, 20154 32.2%= ¥

HskEo] F As

PN o
4 I US

FHF=Y 20149 I AFES 326%E 19E A sE o, 3d%F 1
91, 29 AzAbe] wojd HHg Fol Al AFe] Aut 7L AA st
0] O
=]
ubol] ol A39) B9puIRte] T AzAle] PP 1 Fol H 31Kk 20%el
A WEIL ol Wl AST7FEE AN FA AlRARY] gEkEe vn| gk
< 29> sl 9] St AlzAbe] AR& d
dujd (k) A& @)
A Z A
2013 2014 2015 2013 2014 2015
CIJA LA F 378,251 394,454 353,011 29.6 25.0 32.2
ZHF= 218,805 515,297 174,813 17.1 32.6 15.9
FYF&B 140,720 142,328 115,812 11.0 9.0 10.6
o) 101,272 95,406 79,634 7.9 6.0 7.3
59-E 97,112 96,878 87,610 7.6 6.1 8.0
71Ek 339,716 336,238 285,148 26.6 21.3 26.0
A 1,276,780 1,580,601 1,096,028 100.0 100.0 100.0
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201414
ANEHE

1=
6,923 ¢

<9 14> AE7HEE AvAlE R
A

W) X &

o B ZHASA HF &¥E shal Aofshs Y=TF 7| A|el = kAL &

- 20143 Datamonitor A 3}e] o3t A AAY 37% AHAELS
A7 Aeko]l 7t AES A, 38%9e] AH|AES &£EES T wx

A AE e 92 Al gloka 39

» 201149 DatamonitoroA] 58 AB|RFEQ] AEF EH U3 7|SAHAITE
2 ZARS o, AAAAE SX(72%), A 8018 (B0%), °olF HA
(47%), I3EH ELF47%), N5 &o1d(44%) =02 gHo] B

» wbA] vl Efolike] ‘Any'tizers Boneless Chicken® $HQlel] W& 4=
HYFS FFste AAEY Y=z wE AEFEo] EA1H 9or,
H al

Ha At g 71E A = o] ARAREEAl A% v
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ASe AAH AARE AHEFAL A7} a5

2l
= 8kal Sl

olol
Al &N 1

» 201233 "ol A Sk 3 &k (Pink slime)AFH], 2013 o] &
7] AbE, 20159 S50 FAE AR 5 A% ok Aol tiEh gk wAv) it
wete] 4HAbE o] TS Aol we oA S SHAA

el

n{u A;

o il
2 H

rﬁl rj:

» 2013 <& AL Aol m=
2 hEs AES Fulse A Ade 29S wolx g o v

sk o] BT Aol YAAY AFEE =, 2219 Fo] A Ao HsiM =
IS A == A7 E
5 ko, EEA 5Ol AH|RES ARLIE9]
hYA o)

=
w2 2 BAIE A e AR, Alx
a =

- Y 2B 49%E L B 0, AFH AF HrbEe] Solgx @
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t} BA=9¢] PRESIDENT'S CHOICE(PC) BLACK LABELS AH|RF=<] 2148
3k 7R E Fol7] Y3t o ARSta vkt AES #ujstar
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1l o
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2, 59 1

‘Peperami’ = =<

M Z2H(Fruit snack) 2.2 FH3 F=r A%

B2 = ‘Double Crunch Peanuts’& EAIsF=dl, S+t

o] UnileverAlollA] AZE= X172 e AEow
AA HumdingerAte} S35 A<k
o] FA Bho] u= A

=

~
| 5

Kol
L
A

s

o

bjojzio] kel e Hoja g S8 ZH Q0| L= #|0] 2t ZAHE 0| MIHE
(PHLHCH Oto[ A3 E(0|=) HE 38X §3(8=) 23 228 (3=)
<y 17> A &8 &7k AlE
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2006 1647 =AM 20154 245.8%F
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