HPP ZA{2|: A2

ARl 7=

High Pressure Processing: A Revolutionary Technology for Food Safety and Shelf Life Increase

MEIH™  Jorge Luis Marraud? (Jin—Young Shin'*, Jorge Luise Marraud?)

(F)22 ZmY|0|M, *Hiperbaric
'KeumKang Cooperation
*Technical Sales Manager Asia, Hiperbaric

HPP(High Pressure Processing) & &&#Zl 119F Ag]¥L 87,000 12 1. S7/=E Hppail(=F)
psi/6,000 baroll 0|2+ ARG FAH AT A (DS H-EAIA
2F AlEol e vEY Ess vESele FAAQ BE 7
soloh, Lot ot )bEstol A, Al A2t A=l BEe-sh= &
3PS A ¢l ol gt Hhell, =SS B7t
I FoE wEaL, oA siA FH-ol thel R Fgol
HPP= A52Q1 ol o3k At A 29 wE RS 7HA 7 Hr,

714

Affo 2 HiEEoRE Fole w8 19417] HHEE A fl=dl 18999 BH Hites ol = =l
T 29 gEE sk nl@dst A a2 gkl Wst glo] A 77k wele A Atk

ojof B A7k 19001 Hf R o] RoIHFo . =8k, ATkgell & ¢ e & U Waela At
Aule] AxE 7l g Al 7ol AjRo] Edstal AFel ek At 7ol HhA] o] o AA | A2 1980
drijollut So1A i,

IR A o2 AL 44 Alaglo] et 22 HPP7F A4S sEolA] Aot ejuofA &8 Faj3)
et 24 = qloks Aol S E 214171 ZRbolut Eof A e, 43,500 psi/3,000 bare ¢&& A& Y A

AR 02 55 dA B2 o oA ofF JAR & TV Btk S2 A% s5EHAT, gL 18

*Corresponding author: Jin-Young Shin
KeumKang Cooperation, Seoul 08502, Korea
Tel: +82-2-6670-5252

Fax:+82-2-6670-5250

Email: sales@kumkwangco.com



8l 2. HPP 7+3 ZH|E JHxY

| AMZEIY - Jorge Luis Marraud

A gFobr] FA = ZHERRE E27t "

U250 WAS 258 g9l &4s dol Al
(&, A 5)7F 34 Tl @A =aL, Sof &out 7l
s HER A A 5 M Hl, 2 AYE 2=
WA ke AEA A Y wief vjashd H2h A7
o ] Aol ALl 50%4 F7FsHAl Hrt.

2| 29] 4H1-8 HPP Hl= sifike Agfgo= 7
=l 4,000 bar7bA] 9] oyt A1-E HARIC R
AgtE]o] QlojAl, AlFol &7]ol AAfEfo] Ao
Sol=% & vesselo|t L A dH o] A= ook
Sl HAE AsHo] BRI

ojgfgt AloF 275 wiZo] AH Sl ARl Hip-
erbarico] 2000 ] Z¥to| 502 =% A|AH
= W7 |7H A= HPP 7|&0] sjibks &t =
St eabof| ¢ldch 1998¥ o2 Eolyha] u]=to] st
ot YSpm)el 7113 FAE aH ot =
o] W2 SAE9] HAE BAdte = 2 A

=4

3
L“
2
“\ -—“ """"""""
1 A, —T L ]
L - L
0
0 2 4 [ ] 10 12 14
Time (days)

—— NO HFP

=== (300 MP2), 5 min
=i~ = (450 MP3), Smin
weelles (BDOMPI), 5 min

Detection limit

Evolution of Salmonella

Evolution of E. coli 0157:H7

2013).

at two HPP conditions in dry-cured
ham stored at abuse temperature (8
2C) during 60 days (De Alba et al.,

Typhimurium in HPP chicken
breast fillets during refrigerated
storage (4 2C) (Kruk and others,
2011)

e CONFOl == 400 MPa, 10 Min =500 MPa, 10 min

:

E. coli 0157:H7 survival (log cfu/g)
E w
1
| [

0 10 20 30 40 50 60
Storage time (days)

2019, 5 (Vol.8, No.1) ?



E x| |
= 4d

HPP 1efx{2|: AlF eHdat R 7(ZHol

7Ie9] 87F soldol wWe, Hiperbarie 243
87,500psi/6,000 bare] o5 4 = x| 4
HPP AJAlE2 7iEste] 2lag@of, ofEe, dmdet
oF o] SAlFol EAlste 7Y EH ARl Wt
ASHA =A71A = it

o|ZH4 HPP 7]&o] @] AL AAHCR oz
SJApll A =E5HA Hof ol 7IRRE of &Aool
eS| ThE it

ol 7l&e| XS YA

o
=]

a}

HE 71e2A HPP= AAIEY] HF 4] 87,500
psi/6,000 bard] o|2+= ¢S A-&st=t o|EA 35t
of AF2 Alut AA| =5 dAsHA FaAT= daE
ZhAeh Qe kES AR I g 154 A
(batch process)® k=1, A3} oby ¥ A5
7Fsstet.

ALt viE Ades 44 & -
g R bl ZAE AlEo] A==,
1 okl 2AE0] AYEES WEokR =
2 318k Al e (chamber)o] A-sH 082 Yot}

=
o}
=]

B A

vessel

a2l 5. HPP X‘IEl J_}X-Im. =z I-

WA= Al Al 4
A v Aol ]%‘ A=F AlEo ‘%
g mtetnlE| et 71eF AIZHHA T et &
Aol AIARRITE
o] Foj|H, 7] 71"% H FEsle] B2 vessel

o] 7}5 Z W7hR] IS Sk &o] FojE= o
o AL EYI18 Vessel% 9=t 1o EYe
vesselS Bolal O W 29| vessel Qo] FojHT}
=& SRl AL Hro 2 UrtA] Eshr] ol <l
Alatolof(Intensifier)gl E2l= E4
sto] o W =o] Fojun, ¢fo] e=7] AIARgIt,
22 ol oaf A=) wiol, 19t A2(HPP)=
A sk 4=%) 7lsolaL, olFollA ¢

Ao Hs Fiol =7 AsfA|7] whze] =4
1385 ol FAY S-S A B=F WAsEr
Vessel SrollAl sk delo] =dsiA =4, 7|A=
AE2 02 countdowns 3HH 7H&-E]7F 0(F)o] o]=
Al =W vessel& EH, M2 Alo]Eol & &2 5
skal, v W SRgo R AAE 51| dlwol AlEel
EO—] 0]‘.:_ l:l]-/\iq]—g— B‘io]-l»]-]]:]—

AEe 2ol Ho] 9l7] ujo] AFo] Aol 45

lzl |

3

—101- l‘r:]_\'_ii o]

o) A&

[R=
_,_]

Uszol o

i) :10 u:$

o
—

ol

PRODUCT I.DADIHG

PRODUCT UNLOADING

UNPROCESSED
BATCH

VESSEL PRE-FILLING

WATER TAMNK

PRESSURIZING




& 918 4 4 971 A Bol AA=|oJo} gtk

HPP 7% digh d7]& ml=3 49 A% 3AE
Afolof] JrE3] Fol7k= FAlolaL, ThE AEHTGE &
A%, F2 4 dip7he 2E Ao 42) 9 A4
o] A% AT A A AFE O R LY A AFEE
AL ek 719l AAE Z1A 4= 20079 10079

O

A 2018\ 7HA] 45071 ol Fom Fojwtal, FhHO
2L Coca Colat} Starbucks?Ze At A} Suja
¢} Evolution Fresh?z& HPP juice 3JAFS] 7f&of &
Apshzol B 231 ¢ AqkA el Aulof] gk 7| AAHE
85 WEAZ7)7] Sl 71AY A7) A& AR
= Foltt,

o] 719 #-&A(application)ofl WA, SAF
o] o] 7142 AMA applicationo] Y-S & E1La}aL,
HPP Aol A o] FAZE offA&el Flolo] 39](d
Al A2 HPP &2 19%)= 745 it

AAZ AFY A7 Abole] BAo] disf ol
= AT} AT AR S7h= Hdy} offE V]
Hro = gk AlEo] et 8 SR AEA o,
Guacamole(I7HEg]: ofRI7TEE So7fo] EntE  oF
u, FEE WS AR 29))9 A3} A4S Yolre
HE 71249 HPPO ARGY & otizt= 7|4k

AlFE YR gof SThA, off i ARjle] dAd

‘@ VEGETABLE PRODUCTS 21% 9

MEAT PRODUCTS 19%

g JUICES & BEVERAGES 24% _ TOLL PROCESSORS 18%
% 7
aﬁ RESEARCH CENTERS 7% % //
// v
DAIRY & CHEESE 2% READY TO EAT MEALS 3%
00
ooo PET FOOD 1% x BABY FOOD -

| AMZRIH - Jorge Luis Marraud

| 21%7H 4] A4A3AL, SHH 2 3]ARe}F Tolling
service SJAHHPP &5+ AH|A 3AHE Fof A2 w=
EFS AHeth A8 40%0 o1& Hwo|tt,
AAZ Fa71952 A FREE 15 AA ]
o] H5L A 4= §i7] "ol o] el A
o o] 7o gk Fx7F 8 ¢l g

+ Tolling services

Day 0 Lycopene
130%
120%
Total phenol content 1% B-Carotene
Ascorbic acid a-Carotene
Total carotenoids £-Carotene
=———HT (80 2C, 3min)  ====HPP (600 MPa, 3 min)
Day 45 T
Total phenol content B-Carotene
Ascorbic acid a-Carotene
Total carotenoids e-Carotene
=—HT (80 2C, 3min)  ====HPP (600 MPa, 3 min)

2019, 5 (Vol.8, No.1) ?



m

Colour intensity

Viscosity ,__,1.",9“
I 80\
After taste P
Fermented A
Flavour | 20
| L
Cooked flavour |,

\
\

\

Flavor intensity W

Bitterness
Acid

HPP & FA 9| Ot i 7H6000 bar, 7
min). (Moreno et al., 2013)

Al

Dislike extremely:O} = &2

RIEO

extremely: OfF £ 2.

SAFETY INCREASE

HPP = Listeria, E.coli,

N

\

]

Dislike moderately:
Z T+H5| 412, Neither like nor dislike: ZA| & 24
A E 22 Like moderately: 8 &H6| &2, Like

2MMTE @ FIX| F=A(Master et al., 2012)2} CHH|

—Fresh

[ B MLy iy
5 M2 EExI=S0| ™H7sto|zt
- - [0f HpP T E = EXtE0| B4 02
(600MPa, 1 &)
~~—_ Homogenity Colordensity: 1 2 .- Tone: M 7 Homogenity:
\\. Fresh orange ﬁ},ﬂ"ﬂ, Fre_sh orange odor: TR L HAl
| odour Odorintensity: 2¥2| Zt &, Cooked odor: 7= 2| =l
\ Sk Sweetness: SF 23t Acid: 418}, Bitterness: 22
/| Odour intensity gt Flavorintensity: 3 ©| Zt &=, Cooked flavor: A~
2| =l OF, Fermented Flavor: 2 & 2F | Aftertaste:
Cooked odour S0k Viscosity: 7] Ah4d

Sweetness

Dislike
extremely
100

s

50
Dislike ~+-Color
Uke extremely L] moderately -=-Aroma
i - T
’ «Taste
\ / —Sweetness
. General quality
Like Neither like
moderately nor dislike

NATURAL PRODUCTS

HPPE R37|7to] &4l
810| clean label HES

Sk A (=]
HER = UAS-

ALL
NATURAL

CONTROL LOSSES

HPP= A2 F=7| 2t

SalmonellaQ} ZH0| HZ
of S0 E=E HATO
sE2 2 B=.

2B o2 A

OPEN NEW MARKETS

[ Ty
Al 77H9| recall 2

oo EYL 4+ AUS-

Ead THe 2HE

PRODUCTIVITY

Softt QB2 HRo
oIS BEXQl it A
=S HE 4+ UB.

R&D
HPPE X Zo| EX8
27| 8= 20| OfL
7| 2o A HEES 2
A e & ola.



T2 11, ZAMIA Hiperl

baric XAt 2 AFE R

AMZEIY - Jorge Luis Marraud

[>Hig

erbaric

HiIGH PRESSURE PROCESSIMNG

242 *\%:)

HIPERBARIC 5.4,
Condado de Trevifko®
09001 Burgos [Spain)
+34 947 4731 B4

www_hiperbaric.com

HIPERBARIC MEXICO
Sales & After-Sales
+52 1 811 634 5383

HIFERBARIC USA
2250 NW Bath Ave 8101
Miami, FL 33122
+1-305-639-3770

’ HIPERBARIC ASIA

Representative Office
+65 984 890 87

HIPERBARIC OCEANIA
After-Sakes

ARgSiE
o] 7]&9] M2 Aol g 2H8dh=
o] Halo| x| 93] 2L 7|5 AAL JMEl
A9k, HPP:= 3FALS} =23} SHEAl o] HEo] 9J=E|9)
7] wiel Aok Foput opzt, fop], ZhA A} )
A&} FEgo] vkxg] Ao e 7|37} Qi)
2 AEE 19k A Ay AdolA AlA
2o 7 HEE 22eks gAloltt 1999d o] A&} a}o]

Hiperbaric<=

AAIH 0.2+ 2500 ool Al AAst3lal, &1
di&ol Al 2 Agelal, 83} ofAlo7E I Hhol
o, F=roll 6, obAlob B Aol 50HE HA[s)
ATk,
HPP7|zol| disl] v &l 431, AAAR AlE9] 45 %
A3 F-8& NAdskaLl Ao, websiteo] H&SkAL,

27 BAb A2k B3 o Amgls sl 7hss

&

2019, 5 (Vol.8, No.1) 7



