272 0|25 A

ME BE J|gel U

Advances in Food Preservation Technology Using High Pressure

o 3

o

Seung Hwan Lee
CAILAS Amdra
CJ Foods R&D

. 3
A, A7, aFA AFe avA e Es
Ao F7hekaL Qrk 2RAHT S b §1%
pH, TR @A 27} o A4y, WA 7
o]
e

-ﬁlon&ﬂ&;ﬁ

>
< o (B 5 D rlo Jpy

= ﬂ

5wk SE0 42 /1% aFetn

o H-gatol AE Lo FAE Hv)e s
& A S R 2l A 2 2
07 AFE 3 9 uh FE kb
2 1= Z31%(high pressure pro-
cessing, HPP), 177 ¢+ B 2~ #}7] %H(high-voltage pulsed
electric field, PEF), 38 2~ (high-intensity pulsed light) ‘5~
o =814 W o] Akstek A, O F v E| 0.4, &F
o] th% L—‘?—X}(polycationic polymer) 59 a4
o] Ytk o] T 2 7= #5014
F71400 9o} A1 HA AR 7] & 5 shhz B e
©1(2) A 24212 A gl o] ol 4.7 5l

221G 7ES 9 s AlFE i’ﬁé‘ T4
Su7kel g e nasE T Qs B A
gt Ao av ¥ s Ee Eﬁ =R
& stojshe A7 A A 1 ek e £5 9
GRS A= 22 Ao 72 A ] 7

N

o

0g = Mo
Rl oox 12 1% Ho

B

*Corresponding author: Seung Hwan Lee
CJ Foods R&D 636, Guro-dong, Guro-gu,
Seoul, 152-051, Korea
TEL: +82-2-2629-5250
FAX: +82-2-2629-5368
E-mail: foodeng@cj.net

42
Agasta g 392 (2013)

¢t 714 (Pressure Assisted Thermal Processing, PATP or
Pressure Assisted Thermal Sterilization, PATS)®Y| th 3l %
2] 8} a1 A} skt

2. XY J|g9 @M

18t 7=8] AFEe e 48 7?”” 2 o)1) 194]
vl 3hel 5] 9l T}, 1884\ Za1¢to] m] AL A 5o
S FU= a7k 19137, 1899\ Hite: = 119)
of ol&l] -f2 REAo] Eojdth= A S Hhgl o
™ 1914d Brightman<- ¥ % Y 5‘1134 Al OLEE] Oﬂ
ol &l kA wHAJo] dojd
Z0 ATE AHEH S 0&@&401
zto] o) 21} A 2 u] &, YA T
ox A% =HA X WEP Z a8t Ao st 7]
=2 Wb o] o] o)X H A 1990 o] o] 2 A|oF A
oA M, T2 5 A L3 AlFol EAH A 7
A2, A, A 9ol Z7hatel] ek 2314} 7] 4]
£ A OlTOVﬂ o} ol= ﬂ]*ﬂ%xﬂlﬂi &3k A%
Ay o] A B o) el of o] 3k B4 W5t =
oItk 2318t 7]= 2] AFS 4] o] §-o] -EL How
gjj = 7] A1z St} %

N
_{o{. 1‘N'

|

3

(o3
U
O

L

Sk 72122000 of) o] = AlA 3} o



A Axshs RER TRV ST, A
gl o] A S 0% A go] Ste gl
ow 1FA L g mEstd Ve R 2zl
aFal ATk ™ 1, 3 1.

S 7)ES A7k Z1ERA 29 Ae] A5
o] gm], A < 5 3HeHA wk-Gofl H A JFS
FUAM g 07 v AES Alofste] v W
& e AE A gl gt glov o v =
Al RS S SHA| Al & = Qloks F ok & 2
a1 9le) & f5 AFCEL] A8 Sl AleHA o]
tholdg dAE SR dRRER dEH =
S HAEY] FA SAE SH] AU ow
s Sy AYste 2% S8 Vsl AT
H3L ek 7hd a8k Ve b el A7k 455

128

O Oceania
OAsia
DO Europa

B America

= 3K (compression heating) & ©| &3} 7| & 2 A
LAMAE AN A ATE Gl AL 2 8 A
ol thall 48 7hs gk 2t 71 = 2009'd FDA <!
= Ao A AbG A A&k 2] g AT o] &ts] %1
3 =31 Yl ApAl Y 7]z o) T

3. 71 ZXuY Jl&

7HE 23 7= 9 7 54 ) Sl nt
== A} 8 Y} (adiabatic temperature increase)

A A A @el] ok v 8= AP '
stolth. b=l &} 21Xl & glo] +
AsHA 2H-g-at7] wiitoll 7] =7t A e A5
v] o} ek glo] AE W] HAF gl A dE 7S
(volumetric heating)©| 7}&3ltt HEZE ¥
- A% 2] “JH- (cold point)7}A] 9] &% W3}
A7 Agrol B ash 7HE 23t 7= 0] A
=5 Wsle T8 QQlo] d Ado] opd ¢fHo| =z
W2 71 3} v zho] 7k (TLH 2)5kH AU A Bt
Qs ®r}h & ¥4 Q1 m| A& Ao} 7} 7158t

L

i ox ro
BN
o b o

N, o

Applications Products details
Meat Sliced ham, turkey or chicken cuts, whole pieces of cured ham, RTE
Avocado Guacamole, avocado halves, and pulp
Seafood Oyster, clams, mussels, lobsters, crabs, shrimp, cod, hake
Juice Non-thermal fresh-like organoleptic quality and nutrition
Fruitv Wet salads, purees, sauces, smoothies, slices, RTE
Dips and fillings Tomato sauces, salsa, dressings, sandwich fillings
Dairy Colostrum, Yogurt
Pharma-cosmetic Liquid and semisolid, emulsions, gels
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2. 27| 2=0| E =2 compression heating factor 1 35}(6)

H 3. 4 &2 compression heating factor H| 12(6)

Initial temperature Compression heating factor Food substance Compression heating factor
(C) (‘C per 100MPa) (25°C of initial temperature) ('C per 100MPa)
0 1.6 Orange juice, tomato salsa 2.6-3.0
15 25 Skim milk, salmon fish
30 30 Carbohydrates 2.6-3.6
Proteins 2.7-3.3
45 35 .
Mayonnaise 5.0-7.2
60 40 Extracted beef fat 6.2-83
75 4.6 Soybean oil 6.2-9.1
90 53 Olive oil 6.3-8.7

Qepof ofpt It

am
ox

heef o3t A9 &% S % S (compression
heating factor)i= 7] =5 9} 2] 14 Aol I
2 W= 315 9] 54 o]t} Balasubramaniam 5-(6)°] 2]
st T 271 X 30T ol A 7kShol Al &b E = -9
3 C/100MPa®] &5 7ol o] FolA v 7] & =7}
90C<l - 53C/100MPaZ 7] 257} 3ok o
wret efe ol o)) o wWEA =7t AESTHGE 2).
AFE w2 s A EE v wsl] B Brdhs
< 2.6~3.6 C/100MPa, T+ 2 2 2.7~3.3°C/100MPa, 4|
W2 6.2C/100MPa ©] 4 0. & /g of e} 2% A<
A7} TR THE 3). AukE el 7} A1E 9 7gjo_ 2
& shatal lol =3 vled 5AS Ho
w Ak 7| 5o U A e A

Al A Qlth4). 7HE 2319k A
AlE S8l A= F4 Alsmoll gk oF

e E ook

U‘.

v}

Ry

.

Wi
s

O
>\( 1o

¢

7

ks

ARSI
q
=

B
=2 1o

of rlo

by

A

]_O

ol
o},

L oL

N

il
ot

1o

E40] WEA] 24 1
gz AME 2o

7} g Fefol ek @323l 7hdo]
7he & Rk opu et A eF o] o 3 Al A At
7] *ﬂg *Pjé a7t S = A E e 71
7bd A i) A 0w vk 2% Him S A
7ho] At AP 2 V)E dEZE i 55 o]Ake]

e QHAA S 2R 4 9l Rajan S U

PN'

Lo
31?:17€1—:

A v A=) Bacillus stearothermophilus A5 egg
patties®ll 4 F(10°cfu/g)dte] 7FE271(121°C, 153)°]
] 1.5Log, 3187 7+ 8 8 Z71(700MPa, 105C, 5
Yol A dlog At &= A5 £21513 2.1, deion-
ized water®l| ;‘4}—5} A5 714 %3192 6Log ©]49]
e gaE T ATHLH 5). Ananta 5(8)>
B2 Bac11]us stearothermophilus X A& %
(107cf/g)ato] 60~1201C, 50~600MPacl A1 9] &3} <t
o]y Ao ot Al A Bt S A5
THL¥ 6). Koutchma 5-(9)2 600MPa %2 2] 3 =]
2] A Clostridium sporogenes®] 121 C ¢4 ] D value”}
48z 04 202 7FA%HS gl 71 23
718 54 A Aol g B2 A7) o] Fol A
Oup b AAH A2 At 7] 8] A sHE 9
A= G obe] AU A Bl th ek 538 Al T
Aoz By dAs Aot dFol B st

2o B A& A Q1 7k At 7
Hl WA 52 T o) Qloj A & 7S ZEH=T) Master
F(10)> 7k 2318 A 2] o] % vk (basil) 2] 1] A
-, F(green bean) & 2] 7kef| Qlo] Y EZE )] of
T RS AT o, AR At
ascorbic acid & H] o) QA= U EZE thH] 5

T ol FAE gR T 9SS Baskglon,

Rastogi 5(11)> e 25 A2t & 4534 4 o

HI

45
" Food Science and Industry (Vol.46 No.1)




1 1
0 0
-1
g g 2
€ -2 2.3
o o
S3 94
-4 5]
-6
-5 ! . . . . . . . 7 , v : : .
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12
(A) “Come- Hold time (min) - éome-u= . . >
ixg e (B) i P Hold time (min)

O3 5. 7t =102t0f 2|5t egg patties, deionized water0i| A 2| B. stearothermophilus Z XAt M = £4(7)
(A)egg patties, (B)deionized water, (H)heating at 121°C, (@)700MPa and 105C

log( N/No)

@
. |60°C 1 |70°C 1 80°C| 1 [190°C \‘
-s LAl d.a ) A Al i 1 A il L A

04080120160020406080100020406080020406080
nj

= -~ 0.1 MPa

. —=— 50 MPa

5 R ~o —=— 100 MPa
B\ R NSRS
~ ; \ ! —— 300 MPa
g *\: | ! - —w— 400 MPa
Mo . —5— 500 MPa

L |9§°c 4 L 105°C | - | 20°C 4 —@— 600 MPa

‘aozomeoauozoaoeoaoo 5 10 15 20
Time [min] Time [min] Time [min]

J8 6. 22 &3 Z=Z0i| 2 mashed broccoliofl A 2| B. stearothermophilus Xt 4 5 £4(8)

WA A 2H EAS A AU BT F L FAS o Hrbule REEE G AT bR
THE 5 S FASFAHLY 7). HAH L Fusto] nFA o] b5

A 2nS} 16 71E MG At 1Edhulmet ek SR E A FA S40] Az
46

Agasta g 392 (2013)



B or o o R T oF RO Hm T

g s WHRRE g oo g Mo g T
E§ oo RTRGEMpRgpwz
S %A %%@ﬂ@z@%&@
8 Joie B mAT W 7 o
g N oF ﬂ%%ﬂﬂ@@iJ@
= TR W <O gr o) Hp R RO g Mﬁ %o
2 ol oo %ﬂ%%ﬂﬂuﬂnéﬂ%
2 oo T do N WIS o T
oy B o R AT TR gy o T
S Ho gFMhTpaLR
< = N T o e
o} ﬂ.% EE AT.C HTL ATﬁ ‘myl OO ;OL ];.A X
§ TR KENPFoR TR
E PR G RENT m NP
5 %m  mMor gy o™ B
£ T E ol oF o X0 2y mn TH—
S BN T W R R
E MXBGLRPEEN LT gy
E  omuTER T o
S5O MEHT MmN
8 T T muolo T E o
S WTol W HRERN® M
2
g
5 ﬂmplﬂe_oﬂ _@ﬁﬂﬂw
E B N g ) T oo
£
s oMo T 14 n) R
E_ T N B oA Ho T = o
=8 Hpoowr ayr XM oo o O
c = T o —
£ TR g W) T oo M
RE MR £ ﬁ%@ﬂ
oS g Lo U g R
~8 £ =g X X
m\,m\.m JmINrLVL.moﬂr loﬁbmﬂau
§3E AT IEW T
225 TWHE 57 5 R o <
288 TR A SKD A
Fls 9o wERG o R
©C £ ® fi o B R ;oo HLJI]_A
= 5o N
m\mm iﬂ%miﬁ Otonﬁioaoa
ESE WA HEEET G N
£g2 ﬁmmﬂﬁ%_l_,_su = ro B 5%
g Mo XET o™ M
2SS o ET T B L X E R
0 N el ®m R B dmHE
a o M T W HR & < 76 i

47

Food Science and Industry (Vol.46 No.1)




H AT HURAA F R DRI R 2 E 7] S0
El

o) 5017 71 0 7 o] o] A= ALY,

(1) ¥AE, W, oldA. niztd AE7rEr=d @49
u g, AE2ek 3 Al 39$5:2-20 (2010)

(2) Dunne, C.P. High pressure keeps food fresher. Available at
http://www.natick.army.mil/about/pao/05/05-22.htm (2005)

(3) Tonello, C. Commercial applications of high pressure processing,
processing capacities and costs. Available at http:/www.doublefresh.
eu/Workshop2apr09 Presentations/7Tonello.pdf (2009)

(4) Somerville, J.A. The effects of pressure-assisted thermal
processing on the quality attributes of black beans(Phaseolus
vulgaris L.). Master's Dissertation. Ohio State University,
Columbus, USA (2009)

(5) Barbosa-Canovas, G.V., and Juliano, P. Food sterilization
by combining high pressure and thermal energy. In Gutierrez-
Lopez, G., Barbosa-Canovas, G.V., Welti-Chanes, J., and

Azasta A9 395 (2013)

Parada-Arias E.(Eds). Food Engineering Integrated Approaches.
New York: Springer pp.9-46 (2008)

(6) Balasubramaniam, V.M., ting, E.Y., Stewart, C.M., and
Robbins, J.A. Recommended laboratory practices for conducting
high-pressure microbial inactivation experiments. Innovative
Food Science & Emerging Technologies 5:299-306 (2004)

(7) Rajan, S., Pandrangi, S., Balasubramaniam, V.M., and Yousef,
A.E. Inactivation of Bacillus stearothermophilus spores in
egg patties by pressure-assisted thermal processing. LWT
39:844-851 (2006)

(8) Ananta, E., Heinz, V., Schluter, O., and Knorr, D. Kinetic
studies on of Bacillus

stearothermophilus spores suspended in food matrices.

Innovative Food Science & Emerging Technologies 2:261-

272. (2001)

Koutchma, T., Guo, B., Patazca, E., and Parisi, B. High

pressure-high temperature sterilization: From kinetic analysis

high pressure inactivation

C

~

to process verification. Journal of Food Process Engineering
28:610-629 (2005)

(10) Master A. M., Krebbers B., Berg R.W., and Bartels P.V.
Advantage of high pressure sterilisation on quality of food
products. Trends in Food Science & Technology 15:79-85
(2004)

(11) Rastogi, N.K. Nguyen L.T., and Balasubramaniam V.M. Effect
of pretreatments on carrot texture after thermal and pressure-
assisted thermal processing. Journal of Food Engineering
88:541-547 (2008)



