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7] %} (high voltage pulsed electric fields, PEF), ©]- 235} A}
(ionizing radiation), 34 & ~~(high-intensity pulsed light), %
1%} (high hydrostatic pressure), 9= (ozone), % 7] &3l 4=
(electrolyzed water) 5-0] 9101, StoH4] W 0 2= of4la}
ERA, vl 2] @Al oFol].2- T} 3152 polycationic polymer)
o} 22 3p5} B4, AlmH 2o B4 S-S olgeki k. 2
71828 A7Hs 71 5 6870 M 2 716 =
w1 glow, AA| 7H wo] AR AL 9l
ks 71AA k=l SIgt A A
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e Hke-o] 4=
m] 537} Z7hee wEko o] uhs- ol A Erh o]k,
% ofd slelihgo] dojd uf Hhg- o7 wheE9| & 7|9 ' Nucleotus
kg o) AR B Hu]o] Fe Mol7h hr], 10k e
Sloll A & Y7} gasts R0 2o wkg-Bo| Hsct
L Alo]c (Marquis, 1976). Teble 10] 9J2jo] 4&s5 02
%89 sfel Aol vl A o] ackslol k. MY &
A 9] Sk gFefo] B4 ATl 9 uIAA o vl E Pt
T 72@'01] Y= D]%—]r’}% 7/4\011:} %O] 4—5\‘011——7 ‘/’\—/‘\‘7] 22 1, Effects of HHP on cell membrane permeability to
[RBATNACR =YX H,0—H"+OH )2] 742~ 1 mole?] &=o] dfj8] & Increase specific plant metabolites
H 1. Volume changes associated with chemical bond breakage at 25
Bond type Example AV (mL/mole) Effect of pressure
Covalent c—C +12 Inhibits bond breakage
Ionic H,O — H+OH" =21l Disrupts electrostatic interactions
Hydrophobic CH, in hexane — CH, in Wate —23 Disrupts hydrophobic interactions
Hydrogen "OH...OH — OH + OH" +4 Enhances hydrogen bonding
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relofuA= A e Tefal e A 5j7ief E o]
oo o(Gradient Freg), UwkA o2 H|7|QF H419] A7) 1t
ol YL WA gk

noko]] EE

23} 2 10% Aotk HUAES 239} Hejsiolw
37k ghis 2 ol et 1] uhttol ). Figure 1 2719
Fol 28519 1] Ale)S Lhehwl Rloch. sz 2l
oJs}el o2} & time-delay 7+ G131 A1) 7]t el 74

I

&7k} Afole] 71931 <) g
A= AQI7E? 2= HA HRITh SHANE 255 A7 =
oloke BejEl §7]0] W 4718 QiZehu o5 2 A
°o17})?

100~700MPa (tf) 714+9] 1000~70004)) A &9 9F&-S 4=
Bo A A B A E A Fol Fhste], A4 EL) 49
flexible pouch T+ container & o|-8-5Fo] 21332743} 7] 211
UA G E o] 8sto] S 7Isto] =t HA| 4] 4
91 A 71} 4710l F A 7 2309 He)S ek g
ke oAl 2 A 7o) 58] 7| (isostatic) 121 427HA 0.
& Slofule. o]efat 912 e] S| uet o] Aol 3
el g4 el £ 2 fledblestolof el 9] 2
57} ek gfeiaje) AkE S Bk glow, T v
neecipece 11, Zls3jefolof sith, ejuisll F7ls AE
3} o2 9124 (compressibility) & vm zolck 41%2)
TS == o] QTR & 4= Lo PEa2 719

=
A)

___l

glo] WE o] olF 2142 Fick

21T "1 0

AollM & R 27} 7Rs SR Al ofluAE
Aopsto] i, doj o AlE-U R HolE FojErt: B
AR Lol ARl A AZS 4] 9 Vitamin C2) 4
= Fash o Qlk

O H|date AT REVIE Y

O Wghdate 57 231949 AU A v}

O A5 AgAe] F4 F-A4]

OB, &u], 7|2 FF

O 715459 o 57HE At 71674 7+

O AFaAe] =4 Wt

O g, Aol 54

3. =09 xz|Q| HiFiLIE

B elol A H3)2) Wats Suls o wat ukeE 211
Qto] 93l o] #7142 4 3l th(Le Chatelier's Principle.
Chemical reaction, phase transition, change in molecular
configuration).

ARt 204 o] 2 =1
(Microscopic Ordering Principle), ¢
Al wf Aol A, 27y B
(Isostatic Principle).
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4. =09 2|7} AlZ0)| 0|xl= B2t
4— %xrmmww et
oro. B zt7ke] )24 23 (Non-covalent bonds;

hydrogen, ionic and hydrophobic bonds)of] a2 =] %ch

A 8 5 ARA = (TE oJof = v} 317
of| Tof)ol| = & JTRS n| x| 2] oo, 11 Fo}
Sl A2 23] e Al 22
< v)2)A) ek

o] wisto] ofsto] 714, &4, 37 4 EH% e sl
o)1 20| S clofst Aol S phSo] Wick. shh %
519} A]2jo] ofsto] o] o) 4l Autsto] ofstel 4] AE] 2
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5. 209t Xf2of W Eut

5-1, DjAS ol Al

WA o) A ZRS ahafste] Fu(4eke] Tl o
3 Alzat] o] qleijolo] gt ufo] mhal), ulago] A|
o} A 20 758 71 T B EAS u]7}
o]

208 ASA|A H oo AP TE= T 4 §les 2Tk
% Z209A o) ot vzt TRt < B < IS
ot

5-2. 401 Chgt XE

B AiAE 4= ol 71 A 08 40 37} A
Z=non-covaent bond= A Elo] QJ o= o] Z3l-S 3}
AJA Fo] 840 BAS GA ot B3 a5 F11 A
A% 4 olzr] ik o2 Faoly|de oo 2 Akeo] &
2o} ek spA|RE Z2319F A2 E F5to] o3t 1o 51
(Decompartimen-talization) = - B-3-52l0] 2|4 9] HF-3-5

o) 4 Y EoE 4 9tk

5-3. HHRl EtalE S AR OISt Xig
chal 2 0] 4z} 2 (Quaternary structure)+= Thj 27}

L= Sub units-©] non-covalent bondE- o]-8a}o] Aglke]o] 9}
o, Bkpala-S B2 Ui o] non-covalent bond = o&
sto] A AR 25 AdskaL ek SR 21} A
of ofsto] Thal 2wl ghaeolm T2 AW aEARe] 27 |
SJ(denaturation) It

o] Q7L ©o] glofof 3, 7]
sol oo Lekstm (o] @ & 17, strawberries or
marshmallows), Low acid productso]j+= o}#] Al-&-0] #|5H4]
o|th(¢fl : vegetables, milk, or soups). F35t WA 553 H5)
ok b, dulH]g- 9 A 2] T} 7]Eo] Ao H]sto] %

51 Q4340 of .

2Tk o5 A (A U TATA W]t
2, 9% ol g1 GO TR AEY AT Fulo] FFS
74] oo ARSI

* b o R 2ol Aol e WAt L T1RSAdet >
AN > TR > Clostridium botulinum

/o] 21.o1+4000 79k o oll A #]2]3lH 10-80) 42 A4t
A Kol Zlo] Halko] Qlek il zollA 253t 55
O] 79- 271 8.80x 103 CFU/mL A ste Zlo] 2119t A 2]
ol 2lalf ekls] APEE ATk vzl 231 A2l E sk, Al

W 0] Bl 7h wskelA| =)ol B} 2| R Fo] ut] &
] Sllte kS Hho} DNA O] B e} XA} Al = dofutA]
oL7] w]o] u|AjEo] APHaA| k. 2319k Ae]of oJs) Y
& W= Alatolli= T3 4] ©. 2 ready-to-eat(RTE) 5ol 4
5= A4 ++¢] Listeria monocytogenes, Ti5-5-0] A]3Zo])
ZEAeh= Sdmonella2} tht, ofafFoll EAsH= Vibrioe}
vfole] A, Kol EA5}k= Campylobacter 5-¢] 31t
SAES 208 Aufet A AR, A, PR S L
F B2 IR §AEH a1 7 vl ol Z7tel|
o ol] A E-2- 7 o 2 ARSE 4= 9k T

ot
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=

o,
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ol AD} 53] 5 7kl QlolA a1t A2
Qa7 249 = Qli=d|, 71 o]-f-= sliced deli meat
} uj, Listeria monocytogenes®} 22 Al 5Lt-9]
ol7] ujzolc.

Holzse] E b BAY
AL, GUAE 59 &40l QEIR] A= 55~70C 2] EA
2] Alofli= vlehl Cof 4do] Aof & g A5 85
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J2) Aol = 209 o] Aol LAlo] olojute). Gdx|e] o

| 2319 A 2] & 5l okl Helal] ok tfxre} v mat

o -5-9] Q1 2to| 7} §loiet. gt o, A4 pH, 7] /Hg_%

oflie P2 FA the A0 HERRLT ofef HSt o 2
|

1:]
RN

ﬂl

F

Aol w7k 230 ey 4 v %%W%Wﬂ
AellA] Qlofub= vlebel Cof sh)S 219} Hefet Aol Al
A5} e st ol

239} 7hg0] 191 Trho] a9 M) QopA
o| 537} AEjehE P54 F o] Lprhy AF0z A0 7}

Horie -2 971, 719), Attt 5 770 A% o2 o
HelgH it 71t e ] T 2 B4

w10) H 2. 95 5 1LE A|Bol4] 207 o
ke el A4S ALtk 71E Aele Aol o) @Akt 2
3}y, 3, Bl oA 94t Anprt gt 18e
7hF ARt Al S5 4 LAHLA(QDA)e] ofet 2t
S5 7AF TS bl slolch A2 02 44717kl S71e

0 day 4 day 8 day

lightness* lightness* lightness®

rassines*  freshness grassines®  freshness grassines®

lightness* s lightness bitteness  lightness® bitterness

1% 2. Changes in sensory characteristics of
pressurized Angelicakeiskeijuice(m)andnon—treated
Angelicakeiskeijuice(O)duringstorageat4C. Based on 7—
point scale (from 0 to 6) for lightness (dark - light),
grassiness (weak — strong), bitterness (weak - strong),
sweetness (weak — strong) and freshness (putrid —
fresh). *: different at 5% significance level.
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4% 2309k Hel 7 o2 W 22k P Bl A ol
FLOLF 42 A ol 58 2310k Helo] thztol vls) 4
YHOR o TS fAISHE ABE Bk olefet 2
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A o |54 HLol7} o)e}, AlZ T} AjE
Aol ek 2119Fe] Er= 1000 7|9} A= e et
20007]9} ol A= il sf2], AlEare] uhy|, aanks
412 0] W3} Fo] dojitil, 2000~3000 7] A= a4
7}l A B84 517} 2lo]Lpn, 3000~4000 7|2tof A= 1] A=
3} upoleiLof Apo] dofittt. 4000~5000 7| ol A= A
$o] Sas 1 child BIASE o] QofLin] 5000 7] o
AeIAE a7} w7k A0 2 BEAIS} e ek EA)
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8. X1 X2 STt MER =M E= MER 7|54
9| 7inew “value—added” food products)
O Egg whites undergo amild gelation effect, resultingin a
flan-type product.
O High-pressure-treated milk hasincreased cheese yield.
O Swoallen starch granules to keep their granule like
structure and improve enzyme-digestibility and
gelatinized structure(without retrogradation).
O Rapidly freeze and thaw products(Tenderize meat).
O Improve the coagulation properties of milk
O Increase moisture retention of fresh cheese.
O Pressure-shift freezing due to reduced crystal size and
multiple ice-phase forms;, and minima undesirable
functionality alterations.
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9. T MY ST off Aollv 2] 25115 Wasto] & A2 &40
O 1990t} ZHbo]l 2319} 7|5 0|83 vhs, =5, HA, oo} =5 a2 Y Ve gk
T g oA, B SAMARE Sl that A7t Al O (F)CIf A= 2318t )]s ol&sto] w9 de)
2] 2131, 1996 o] AAE R AHIE ]85t A 0] Aol S EZASAA 2 & AlASH: 7]t
RAYE7] AAFsLo] Al o] 1 A= 1996 70 50 oo aAlglo] Tkl ] s Al
2, 2005\ 1,1009] ¢, “12]31 2006'd 1,300%] o= ok 58S silth 5o] AWsh w35 A7) 9l
A okl Qe sto] ZWsl A4E AslAl7]= R Ak 3429
0 1994 () =5t A GAZol A 29t AR E 9 A 270 HEA7 = RS ol88to] 71 A 2] 54
o= A 29 AE7HY AF7F AJRE 9L, 1995 2ol 7|7t S e AAPHSE F URERLEA] s
9 Sl e S A A9l W H A E 7 At O (F)EFE 231y A7) o &sto] AY, 4lA%,
(AT A HAE wp)E T e AR o) S 9 G A flo] AWskE WAt
=S A YE P 7 e mES Axsks e
O HIG7HY, =, 27 59 siika=ite ZEs AAsH= ShEsto] 50 AEatol| 7 A7 H Al A0
g 3,0007|% =9 S o8RO EM H4E A Y S YAk o B A 2SS 2A19F Aestal, &
100% -2J3t 4= ik ofeiet 231} 7S 44k 7t Aol Halof Q11 mP S TAS| HAAlA WA
30 o] 8 HF 71AA &= A $aL STk A ol A 717t Hao] 7hsshal, Ao afnle] Hs
o] 5 H ARAHE EY 5 e s, 7t e 55 A xRk
vibrioyo]L} norovirus® FLE| A2 B $510] QA O (F)LF7|= Y EEE ofx=of 300MPaz 100]5-7F
& 3771, fE71ee Aokt ARSE 4 A Z319F A 2]E 61l 115~120°C 0| A 20~40+7F At A]
O 239} 7|2 Rt 22 AE B S441 800 3-8 5 2]sto] m *”‘:‘—4 Y5 AL obfi§o] gt A
7+ ARA

© 27 5o] AFEAL =0l o,
E e e 21 2] 4] ol

al
QJt}. Salsa, pasta sauce, salad dressing, hummus 5 4
21 FE
Ak W QARG 239k Hejsto} F49) sk glo] A

Aol 58 7Hs o, FHE VIR 2 A, A

o)
Zj‘-j d
> =
oy o+
re, ofr
=4 19,
e jg

7|07 oF Axg et dip, I B W A, ready- =
to-use wet salad 50 3§ 7Rsahck 239k 7|42 o] A4S shaslo] 57198 S22, WHlAo]= Sel
2Rt AL 7 AefsiLt BERS Arle ke SRR 35 SR ol AETY V1L s
LB AAAZ 2= 9l o, obA Sl T H Ao O B 5Y e 4ot 5 Whask= t el 3t
717k AES AAYE 4 9l @it w2 hydrocolloid, 8 A0 2 7% wiofu| o] ©Jgh ML A5 9]
T 59 mgek 429 $okS ol 1 IS sfol ZHAHS S Eld), o) Q18] B G
BSFA| 7w, amylaseo]] &J3k 48183 3FdA]7] L, ElA ok TLefu A oAl F S AelehA| Ew ] gt
A& WAdst= & 384 AakE 7] ol B5S THE AR oA WSS ARt AY BAE
A< FAgele B o ® 209 VeSS AT =2l 4= glom e HeARo HESS A,
2= Uk O A= 78 5 1ol &gk Hhesh Haet vl &

O EHF&BO AR W= ¥} Z219) 34 2 3,000 off 9 AR Qlsto] 54 AokE Zefjste 2119 7]
7199 2319 AR A8sto] SAIE S S Agoto] nAE o] g SAS Al o

O O} R HAIF-2 21} ‘24 FAY AFE 24 2R nAEo] v 2= thekel kS Atk At
sy Elol| A 21219 A7) 271 2hegh

O 7+ tstul o} A &) Lol A= 2312 A gjskr] A O A} 2% 7he2 v Ak, Aank3-o Aloje 58
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e, e o] Ao}, ehrolao Totof ofdt AT
2R 7R <739 A B Ao, = B O]9l
|8 &2f Eofoll A ks I-E)AL A=

[

10. sHel =0t X2 S8 4= Al
O Fruit juices, Jams. Soften meat, Yogurt(Japan, 1989-
1993)
O Orange Juice (French, 1995)
O Avocado puree, Oysters (USA, 1997, 1999)
O Packaged dliced cured ham (Spain, 1999)
O Fish steaks (Italy)
O Retain freshness of Jams and fruit and vegetable juices
O Inactivate enzymes
O Polyphenol oxidase(PPO) in guava puree

1. X A7 52 =0¢h M2k MF E X2l 7=

O = A 7PN(F) el

O F8, Al 717]

O AZEe] 75 guH () A tht]

O A e =4 Hi(Echisl seika, U+2)

O RTE, 54| Ho| A%

O A

O 1Y AP E o8 7157 A

O A% EARZ O] f-5 717k S slal Al w8 Al
275 (ul, & -S)

O 7IQfell ofgh vhx2] Al

0 OB, R7FER, AL, off, AR AR

O %1 A

O Cold temperature jellification of starch and Pectin

O Denaturation of egg protein, whey or soya

O Meat tenderization

O Freezing & thawing process(Small icecrystals, Gradient
free)

O Changesin functional characteristics of proteins

IR A 7 A= 2 batch A 287} R <(semi-

continuous) A| Bl © & U= 4= ¢ltk. Batch A2 H-.S- ol 7|9}
A ARE ol AR 7k me] 2 el 2 A
iy, wh Hheld: A AELS indine A48 0 2 F40} o]
pumping®] 713t Al ol Tk AR8-8F 4= 1Tt Batch A2~
noF A A= A &7 (vesse), yoke frame, 4=
(hydraulic pump) o] 4] 550 Lpck AA] 239} 3
vessel Lol 2lofLo, vessel o] §42- 2 lter B} -2
o8- A 2 5E], 50 liter ©]812] pilot 4], 300 litero]] o]
= AR A7) Tyl

Yoke frame Uj o] A vessel 9] QA= 43 T
B 7R5at] 7o) weh ek A2 A7)
2740] Heldh 479 vessel o] ARG 2|2 o] o]
Qlth. Vessel 2 pressure medium A A 71 & =4, o]

© o

T e T = N

o

]

> N

rir
= &
R o

ofo
1
Rl

Top cover

water circulation jacket

chamber

Pressurizing piston

HHP unit for laboratory scale

3 3. High pressure equipment for food

38 4. Pilot-scale =12 FH[(Quintus QFR, 2= 0~507TC, &
2 660mpa, S 351, AVURE(ARETH
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Wire-wound
Press Frame

Upper Closure
Wire-winding
Outer Cylinder
Safety Liner

Pressure Medium

Product

Pilot scale (35 L)
Quintus® Food Press QFP 35L-600

123 5. Pilot-scale UHP equipment of Jeonnam BioFood
Technology Center

medium-2- 257150l 23et A ofof st =2 Fol AR
Flr}. o]t pressure medium-- =L E o] &5}o] 719}
St} Vessel o] A2} 917 load o] yoke frame Qtoi -2t
], vessel-2 pressure medium O = 715 Z ]| A| et A
A A of| A de-aeration valveo] &Jsf 5717} A| A =1L, =
A chA of| A vessdl U o] 73] 2 pressure medium-S:
pumpingSEaL WA L@ 2] SL5kA SHHA] oF o] F7tsHA
H

WA AIE 7152 9J3t Hhel<(semi-continuous) 1%t A
AH1O] AubAQl IS BAJSIGICE W& g &5 1

2~
[}
(transport pump) 2 13| %1 = 7} pressure vessel & )4 17,

e

valver} &3] Tof| vessel & 2319k H3r & 7ekElth Floating
pistone- fFeimedium} A& #2477 )= ofgks Btk 2
2L} A 2] o, A2 surge vessel & A A| A Tk ofe] 7
©] pressure vessel o] 12 E|o] glo] 719l vessel off A4
U A= - $7 pressure vessel-& 719151t ARE-E0] ¢
Y& Hokstal 3 AR ThEaA Hk
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