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990 HATLOZM HE o= AIER, o] S %7
o] A olgslo] BE BES| A PHLIAOR 20-80
KV/cm2) 250l A50] Atolut v o} itk Hes 7
7V Hpe ALge) Rjelof ofgtoluiniE 2esiel, A&
o] g5 1el T uigtalslA] oS el wiskE 29 4 9l
o, MekE, 58, 125 Bo] So| nhlsier] &3} 918
o) HTEQIh B 2/AS o} g3t miEe] Aole] Hek
ofe] 74 olgos AREn gt 15 74 4 A of
%,O: 7 H 8fe} 271 A5 {electroporation)©]et. 41714

F72 Ajsut ek} o) T2 1S Qoo A
0] 2191 o 1 Vo] 2] 9] Ko ol
Ajete] o] o) mabd, B el ZE(10
kV/em ofholk) 7] S4& 7HIA =W opdE A2 3l
3 Qs Ao Alazute] wfE QJA| Heh(F7] Ealf). -2

rg

Y

W

\_l‘:‘[‘

4



& =0 ZYws= Allzate] o] AHEEolu thilE S B2k
g et glom, I QA nE Al ohlE 7iE
T U7 A, P4 A7PES o83t nlAE Alofre]
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(2) AP A2](rradiation, ionizing radiation)
HPAb Aebe 2 A B YARRE A 2
o} 3ol ol AgAtel= it 9} Wjel A Em ) 28]
AL XA T k= o238} HapA Y] S-8-& 4HIBkE
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(3) 73 % B2 (Intense light pulses)

o] BpH e w2 AmlEy] ulitwhite—light)2] 736} &
wto] A 01§35 AlE W Hilo|c}, Hlo] B2 Ao
Ao UVelse] apghe ZE3tct, 12 ofufjoll E Mo o2
58 o] o] AN AE 4= Qo] HarERlet o 7l
TAZAoN} AZo) HHO| uPgE 45 FolAY Heldt
o] 2 -S-8F1 glom wolt Aol 2 W RS, 4
1ZolLt 1715 5] e Sxistet] ok 4= Qlck
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Prototyps of [1::i}
] Naked Juice’s

Uttravtolet fuice treatment module manufactured by Salear, Inc., and
instalted at California Day-Fresh Foods, inc.

i Light Processed Label

212, UV lightE AF2slod AFst 2/ 0RiIFA
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o), AR AFolw AMgo] 7Fslct, SIAIRE 582l 9]
A& Ao} Seiaikinetics) ol thet ZHAQ] A7} B s,

(4) 2113} A2l(High pressure processing, HPP)

2119 A2(HPP) 7|&2 thE &ol24 ultra high
pressure(UHP) 2-2-high hydrostatic pressure(HHP) =
Bajojd 4 oo, AxE] WS tiA 7Fsdt AR
o= o) HRE ApElo] Ytk Z1e) A2 71ee] o823t
A7) oPRRE ARIEIIT el RE 9o niE TRt
HallS wxjslr| $Pelia] olgxlol e Qlrt &2 o) 7le
ALZO| B HPH O 24 TRA| SEEG 1 9l on| RS 4=0] 31}
Bx}Eo|| QA i7E]ar Qlet. o] Fbol| SJsiiA] A2l AlE
Soj YR g Ado] il ulsjolli ofu] Ale] Ao
J1glom, HejEi= A0S XA B0 n]arAt Afelo] oA
T 3 Aol Al A=IE Heliale = 100-800
MPa7} o], QFEiA2|A| Q] 2= 0-100TC = HhFstaL, A
2] A7RS- W Zoj B2 20+ oo = Aejofzirt

o), 223 gk fAjek, S2FAe) i Ut AdelE =7 u
moF A1E0] Aduk Alglo] A8 4= Sk Aoldh 21l
QF xjjof] ofgt AlEe] fgke ok 3ol 2wt SIS Tl
100 MPa T 41& 2] k5ol 7R 4= Q1AL =2 A
22 Sl 41Ee] pH7H e 4= Q)go] Bars|a Qi) e
& 0] 83t AR ARl A o} 87 k3, AAlE|et B
wj off 2| 9] Mok 7pA L), A i, 450 HretpHE
Qe Alg)e) Aol Yk F= F83F g0 A2 ol
2 A eyt Z7IE|okS wf S Ak o2 2t A
92t vjge) AoiErt Z7hEE 2o Slsinh
45-507C B2 2= A F .0 BRE] Jefle Algsatil
o) HlojE U 4 9lem, 500-700 MPa Y&z A%
90-110T 99} 2= Clostridium botulinum¥}+ 2= 7]
RJE0] A Alofdt = hgo] Har|glet, FA o Aeh=
batch®}semi—continuous 2} AfeoA] 01F1Z] 11 Qlrt

AZof cfgl ohlo] Al nPER] AshEtto] ozt 11



High Pressure - Scale and Principle

—»

Hydrostatic Pressure
800 MPa (8000 bar)

Mount Everest 8.848 m

|
-
i~

Hydrostatic Pressure
110 MPa (1100 par)

Deep Sea 11.000 m

. SPAIRE o] HHelE2 Axjeieh vlm e o vlue] 22
S A qlom, ]FEef Aje] ot AlE AEe] e
Hsjo] gt geieh el ob] A | A] oL Q.

23Rk A2k AAE ek A EETH BN 23
S FERORA, Y A7 o[ HANE, of2mEA] A
o) vigolut Ajef digtrlzpy, 7lee] H5 SoR AR
2z olgo] 2 ol FofA|A] oAl Qirt, M= A0 T, 7]
=0 T 5o Yo FAEEC] SEE, Hefshl 4
SARE 580l 7IEe I 3, 1™ 4,

 ABHsodsel Moy vy [IE S HE)

(5) A% 2713 (Oscillating magnetic fields, OMF)

7 B2 Ze AP PR Tt AEC RN nilE
< Aelsl7] izt gt o= 1 7ksAdo] iRl Qi
Ago AE AR $4E Fo AR 10us B
milliseconds (ms) HEo|H, Xg<e=2th= 500 MHz°|
ol g = lrk. BIARL 1 o] AErolad= nl L) Al
of Fipr} glom, Ho| HAYE| Aj&sh= A eR UHA 9)
o}, HE ARoM ] A2fE el AlE- vidHo g 53t
=, 0-5072) =K 5-500 kHz2) 245 712 2P|
%01 25-100 ms E<1el 1-100 BAZ Azjeict EE o]
A 215 27 1go] Algol|A 9] ekt Hlojol| 7hsAde Hols
2oL o) o] 7|9 Aejo| tigh HE7} FE5T Aol
2 Mg AT A v Hekl= Huls Bojgen gt
uebA] AlEARel 585171 Mol o] 7|9] Bxle] oifgt B2
FRO] A7t ARdE]ojof i), Zaol| YRS =19 84
E5E S| WEAIA] (skout AizVge) A, A7) AaA,

1 )] A e o2 2wl glc

(6) 25K Ultrasound)

2.9} (20,00 Hz 3-8 71 o]Ak0] S a0 e &
=k o R))2 S Aol RS wf]) oA e R]oflA]
T2 2o S ek 37T S AANE 4 ook 2%
ao] FJupdE Ak= $307] Foll A7 le A/l e
o M(cavitation)l 7]¢15te] WASEH | Ml 223} 754 &

Production scale (215 L)
Quintus® Food Press QFP 215L-600

i

‘I bl T s

T

i

T2l 4. z=0gr 47| oAl
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ol, Zmpa 0 2 A o] §afS oIc, o]
of oJ5ke % 4 Ol A AR 2Ouuly Dl B8,
L AlEol of AlEe] T4 Telm % So) ok, el
o] Hllo] =0 2 Hejslols uf, n)4Ee] 2B HalE o
X Fshoz, 22 oe AEuEasn Aol A
T}, o] S A AllolA] njRe) Ao} B Fol B
S Sl Wsiet-S-80] ZItheAITt SR A2
et 2-8o] MR} TR QRS HZEsA tpE of2o]
X)L 9}, A7) o] WS o}t npbEo] Tt A8l
AT W) Srouh AT Qe AFERE 22 vhE
Ao} HPHS(]: xele ok} Zeet Feje) d) 24

o2 olofa] gJck

(7 33&4) (photocatalysis)

22 Bolut Hi5of) o] U= 58t A7 IBREE A
glof] A (advanced oxidation process)2- ©-83+H
Loy} ghlslA) A8 Folm, o= 2t Al 2001 9l
= hydroxyl radical( - OH)}& ol8slo] A=t 22&
COz, HCI, H209] FEj2 7718 mineralization) A7 = A

03 UJV/Os, H202/03, UV/H202, UV/H202/0s R 3351

R =02 WpeolzckJoo et al., 1999). o] HHE F 734
o] 1 B RIB}AQ) F=u) WhS-& o] 83 A AFALE
o|20ix|al Ql=g| Bl 0= TiOg, ZnO, WO, CdS,
7nS, GaP, CdSe 52| F4411E 2 TIOw 3ol &z Al &
3akgo] dojupx] g wilg- FHet Apo)] ghge] 7He
skl FEal2A T4, viokeAdo] 98t T A=
n=g ool d7jsloie 23} Faloll tist Aeirt §lol 24
A3 w2l e Agisict £3) FEolje] 2un S
el B o WS ol 212 wists}A] oot R A o=
AMgEE 5 9l Pt ST ABIR0] 7] wiRo] AFe
o] HolUal, THMs 52 P4 A%S FAEES Ao = 4
2Jak 4= 910] TiOz= thEAQ] B2l E21Z ] AMG=|3L Q)
T} &lzj 3174 Hopmutopjel TiO: FEufe] ARFael] chgt
tiorst A7} ehdstAl 431 ik, TiO: FE59e] 4
Aol et 27| AF2E Saccharomyces cerevisiae,
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Eschericia coli, Lactobacillus acidophilus, Chlorella
vulgaris 59| tiet gsie} Bk3-& U 071 Wi=A)| A7 bt
FIE 7L 9)go] BIEgIc TSt oE AR o AT
o TiOz, ZnOE A At asg AFsto] 483757
o AXsHE.om, A SHoptical fiber) S TiO:0l ARSI, 3
8L8-8 0] A Eschericia colis AR AgoME £ 8
So el Ao 2 Buw1 QItKCho et al., 2001). okt
sleg o] Rpejio] ofak W efluizje] 2P} o] 2ojA)e
ok ¥stElEr 7Rt (valence band)oll Q1 HAHe )7 =)
(conduction band) & o= 1 7} ol 2zt Hlef 91
LA 0ol g Hck oA AAHE e )2 4E(h )2
o|Atalelet Erio] hitelo] ofefiel 28 AR Nke-E Lo
7\ e}, 2wl 272 AR grEelRle sk e
OH)Z} 2T E StZ(027) 52 e e Avx
QT ¥ESAJo] B ot 37| AL n Y ES BeA
7)1 2k8-8- 3}, TiO2 PEuiol] et At ks AR A
OR= k2] OA} 0 B WAl EAE B Btk
UL glo} -85t Zeist gslety Alsjeke-S Ao Y
A o) I 3EAIS 7HAA7)AL cell permeability©ll %
TS o] AE ) B RES FastH, Aol &4
celloll free TiOz particlee] 2% Z-g3f A2 B2& 343t
o A AAZ AFEA 1= 2 02 AefA Qirk Tio: Bl
O3NS & A2 379} Mo 2 7174|952 physical
property©ll &S go] = ik,

Bzl 7e 3 Bolo] QHE AA, BWE, HUE, Y
e AR 5ol S22 go] o811 9] ou, FEmfAQl olileiE]
Blo| AlZH7IEE 59150 AR T <lAle] Fafishal, A
B3b4 sjatz oz ot Wy, ZAlde] Qlat, ALl
Ajo) Bl Ha|r} 75 SHEE A1F Aol ] TielRl ol g
7 Ve 3tekar Tk '
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(8) Filtration

9] Z7)Er} 2k Axte] YeE & FE AAshe
HhH 0 2 depth filter, membrane filter, nucleation track
(Nucleopore) filter7} 52 ARSEAL QITH I 5).
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9) 2&(ozone, O3)

QL WO 7l Gfaf) “AAHRHOT 1707} TllA]
HA Ajdd o g2 Hhgelct efut QIgja o 2 WAl 9
3f Abao] E2, BRI A0 & oURIE Ve RE0E ¥
A7 T R v, el FSleRb ) HARARAL
H, ugmt Ao] Qlck, AlgdA| o g4= B4 vl W] o
Y2 587, 435 4, 229 Aoje] Heldog 71t
da] o &5]1 Qle}, 2 ozone, Oy A8} 28-S 53] njAY
E5S 5243} A7)0 Rallgh AR HajE]o] A% A%
A F88HA AMSE = Sl Aol 2o gt ERole L &
90t} 9E 7l 37 FollA AlgAdo] Fol thiRE- o
& Bl =2l & PR o] 83t} B4 thg 0= Al3lEo]
ot - T8 S =2 RS TR, A, E, B
Aol

Q0| oJgt Al AHRe 2 Hrhild )i EgEat
508 Y nFEL A|EakS FATO RN AR, o]
A QEo] AL YRE ATl 2% &
(respiratory enzyme), & 33} A H4k(unsaturated
fatty acid), T (protein)} #4Hnucleic acid), E*Kspore)
Y T 8ASE AR 7, AlRte] Eakert S71sHH
A Alte] AbE £1e7) 7143kl Aat Al ol dofdt
Fot o5 A HE QPRI Ao A4S 122 spore™
Q2o oJgf| B3t Hrh= o] SH I Foegeding,
1985), Q& AFHEE THE 7Rl vlsl 7] AujHzF AE
3oL A150] gt o el 22 YWH7IR| A 4= Qlo] &
I et E 0E A7) - B9 el o] 1ol 22}
2A BRP7I7H47] whiol] Ae] $ jdH o2 Bafgt AaE

Eeeoigze Moy Arsy (LA S El

Holl|o] ZEo]| gt 27} glet. T3t Alletoll sl AdE
OIHE AAT = UL, vl FE FolA w2 A 5
Zhuebe| 2l 8k 2 A7 |17he A = ol 1
U 0EE TR ARE A9 GAEAV A] o= o3t
A3 4 IckRice et al,, 1982), 9 AEE 44 A
FE 38 SR sl wejet 3-8 Aslo]] o 8-Eo]
gon], Ffolis T2 glg= Zzjof o}gE=lo] ek, 2o
I 717787, AR AL O Tl WA 0 &S
ol83l= AlRl7E &0l Stk 0&= IR vIRTE S5,
7R, AR o] ot Algel EXske Alt, Bleld
2 7R 5 AR IR PRl thsl) malrt o, olFollA
= 188 QP Hrke TS SdARe] ke el o
g TIzst 702 B 9rhRestanio et al., 1995). &
29 A2 ofn] Qe AtEIIRRE kA FAI7E
SSEA] ot 92 Ao) ARG AgFo) e}, SEAH
1997 1= FDACY 2J8ll GRAS(generally recognized as
safe) 2 QPGS I o] 9 Al Holo tigt ARge] St
1L QItHGraham, 1997). 4] 522 2&& WA7 =
A7} elcke 71e2Q) FARF Shsia 2 et w7t o]
oJR)A] o1 Qlth= Telde] EAIE Slel AlgEiel] olele2
231 ik, o] FAY AlEe) At Fgel AA o 81 9L
Al AR 228 o83 AlE Alutol] gt Tt A+
ARlEO] Harglo] T1 o8 7hsY3E S=olil Qi) 3k T
Ze] Al S opu e} ths byt SRk W A A A
RIS U 5= Qlof Bi&- -85 AR 4= Qlk
SRARE @22 ol O-EQ Pt e} A= 11 Ao sl 2
Q] AlFolle] 28-2 oFa] AR Aol Apolrt, 23
S o] 7F5doll R-ofaliok sharl 2l L 27|41 A
AAjs] o s, Hrh EARQ] SiA WO S AlEe]| ]
288 = QB eI AP X185 Zlo) 585
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(10) A71E8kelectrolyzed water)
A7V 8ol AlglollA] ool 2t 2ol 202 Faly]
£ AR B8 A7 BalilA D2 A ool Wzt
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ukS AA|R 3t Bof= JFTE WithEolls 2SS AAls

of OFF Zol A= a4} o OH)T B oR(CT) 59 B0l
o] ol =3He P HRE, 2 Zolkte 54 oA(HY
THIER o &(Na¥) 59 Jol2o| go| 2o AdHiseE
AL 4= Qlek, Abdatalae] At 2Hg- 7Rk AJ2s] BE A
olokon), elkal o2 AR B gl vidEel B, #is

o] 22 7} o HA BE Al G 8 peke 2
o AR 75t diAt 28-S el ndEE 28
3} A7) A0 YelA glok, AbdAsiol EAfsh= 7
HEo] 229 B XoldAMHHCI0)2 BLPgslel 371 &
of| -2l &3] Halelo] njyET AT A %

AL sl 7| AL AlE A} 2R B3R} A1

0 AN AR FEHCE Fdbe At *ﬂ:&ﬁ
32 AslslA AlEre) oule7|E FAsle] MAGAIZ|AL,
GEptAL B Mt 221G ABIIA TS,
4 0] pHE W3 7o) A4S AQATIAL AFEAI
(Kim et al., 2000). 27| g¢et gt ~HEY
7R e AL UeERjjo] 583t Aatrioletal
OlOn:] Es ]/\]—MZ{OH/\L- Lo pHQ_]. ,tg]. J
of| Zst Ab#E e 7131 QIeHLen et al., 2000). TR2
of) ula)| Athal o2 ARE wio] Thekst ol 5%
k1R ok 7 E3H Aot White, 1999). RIAEECIH
B} HE510] ALfATIE WHRE Oh G AR 22 7
BhA 7|A|oL B AglEo] kA 0 R ANl SlebA At
AERO= T B 2] 08-S RskA] o <lAle] Bl
7} gic}, 3 kAol SjstEA M AR A Ul*“gol
242 M g3l YW 5 S 30‘0171 —‘é—
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e A, AEEI0) BAenye Sol e BeEL gl
A0 Flgolut HES Y el EH Al AR
) By

o}

lo & 2

3
o] Abgt 7Mre] A SR} Sof| 285)7] $fsh A7)
£)32 gir} 20024 YRoME Al A A7 [l
S ok silsiglon] A goRA SAIe) Sl W
Aefolct AMgAaIg= 1996 £A12HE- 58124 8
7k olef Z1E B4 9 ok At AT vl 2 20024
AolRaAlRA ZHAMgslet oAl AR
B4 ARl ARk AR S 98E :Lﬁ*o}
31 9o} o] At BIE T A T} ohjeh o

#ejol] w3 Aomu ogAdo] A, vh2 4E-E0] msa}
Mg oA & Il AR tieke Agsict

oo1o=

!

it

rlo

8 glck SRR AV AV A e A A
Q1 @ T e 1 5 ofjz} qlzke] thifdol} ME

Lol fafat 4 glone % | NS ATz 2
ol gl 2asic

I2oF 31,

(1) AAHTA
AZE Qo] njEolL} Kl wlAEE Alofsle] ARES ¢t

AsHA A7 AL gk R nitrite, sorbic
acid, sodium metabisulfite, @44 & Zrjoket g HER
7]. 7(]-717]— }\]‘Q-Qoi QH:]— j_,’ﬂ],]— UL/H HEg= ;(-“LH 7‘24/\‘1
= opriAdo] Wt EAP) A5 0 2 iR 9, B2 F
= Mg Sof wet Qo] B s 7= Ao
(Sibel, 2003; Davidson} Post, 1983; Lewis, 1989). %
2 2mie] A7y A1FFA At oA Azl thet 87 =
oR| 1 9111 BH RET L A7k Ao AN 7E| 1 Qlrt
(Oh et al., 1998). o1} 22 7gko & Qlslo] A ARIA]
N ol E A EEA) AM-E B 4 ol St Asl e 54
ol ehAio) ERE AT BAS AL BE o8
B2} ks 7t [EA o2 o] Zoix|aL glek, M b=
Aoji= AEH 0T AR & 4, Az LR

gk ofe} FEouf AlEe| ARl o= %ZH&% £7g T
9l g 77| jdAlols 2&31 7EAL F7WE AE

o] A8 (essential oil) Y w]AENA TrEHEJ nisin, e




E 1. AERENZ AMEEE 2 YTl ZRet 7|1

Sources Antimicrobials
Animals AL M, “%h‘?i | et ‘5*77 AJ”EE*Ol *0} OPZ‘WPXI
Milk Lactoperoxidase system, Lactoferrin AAGYAR 7ds]o] AEst E A2 =5 Gl AU
Milk, eggs Lysozyme &2 QITHAR, 1999). THURE QOISR <18l WATEA AM-
_— s o] opa7bliz BsIA] bl FHIRERS] Qb cheh
Tab, shrimp itosan - -
o 2A ISP ST gl vk, HAE2 Lol 383
Splces herbs E ial oil. ph lic. i d qmobfe_.l_ }\E)]T'E‘TO] @_%E}Oi 9&1]\:1_,—- C‘)J_-L—l's}?] U‘H ] }:—E ‘GLAAE‘
horseradish ssential oil, phenolic, isoprenoi o allsl S Ol AL ol 018 7H=Ad
Onions, garlic, Sulfur compound o 1o L 1~ o] .
Brassica T:HHT _\‘IE}—T’—‘% T Mq— e /\‘] ;Iﬂ?_:]_ —E‘TEi /{HE X’]Od
(mustard, Brusses | otocyanat FIEES Wsto] AR SEIRY P HS
sprouts, etc.
Hl= =] = oa AlZ 14 z]0]
Grapefruit seed Grapefruit seed extract Zop] oAl oS HigeR Alefle] A4A o]_Q_o]
Hops Hop oil HESojoR gk Aol
Microorganisms
Lactlococcus le1.n, ‘laCthIH (12) il-"i'fﬁl }“'a}':'&d—&—ﬁ]
Pediococcus Pediocin SllE 02 AN LA Q75 S0 Fr Al 2O
Lactobacill Lactocin, helveticin, sakacin,
crobactiius bavaricin, curvacin AEEITL QL BB AR AEA= E}% A A

Leuconostoc Leucocin, mesentericin
Carnobacterium Carnocin

. 2 o X
Sreomees | Naamyon 3. €8 X M
Streptomyces albulus | e-polylysine OO B AL AEREHOE o] QLT Q)7L

T2 olgo] 7|tiels AlESleln|EE Aol whEEol chsfiA
polylysine, natamycin 5] JEHKim¥}Shin, 2003), 0]  AHETH F2 Avid B2 9 ojejo= tl.LEﬂﬂ]E/ﬂ
£ Zol= B0 nhb WA A4 0 = Qlalo] AlZo]| 285t (bacteriocin), Ay, B4 TS probiotics) 52
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O T mume  womastss, AipooHe § | se2w

- Ha | dME2 clmmcaAceoUEs BT

- enge  AnHD, AN P us
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EEL

= AEsFA =2 (biopreservation or biological
preservation)o] A1H2) EAS o] g5h= Q|2 AlZRZ
HPH 0 2.4 S} 1L 7MsAdo) S| AFtEL Qlet R
AE Ao 2 F 7R WA A0 2 A1E Ao] o]
ST QYA TR A2 AFEEHELS ofg] 74|
Alefo g qlste] of27kz] 11 ol go] ARkl Qlrt, shx|RE
AEARl AlgEa vlughs o, M2 7les2 A
o] ag/dot AlEe| Qb F7F, F49 BE T U A
=2 7HIAL QLo B R AdsA Yol 7|eEnt Sl
T AR Qlaf] HR|ok AJefof ofefet A2 7eEse
AL AHJ0l) F¥lA) o] 82 4= QIZ R Vi, €
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