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1.Damage to muscle structure 
2. Moisture loss 

3. Microbial development 
4. Changes in texture 

5.Changes in taste and color 
6. Changes in nutritional value

 FREEZER EFFECTS


1.Damage to muscle structure

• Cell separation: the water that is 

outside the fibers freezes before the 
inside, generating an osmotic force that 
causes liquid to flow from the inside to 

the outside. 
• Damage to membranes and proteins, 

by the ice crystals formed. 
• Protein denaturation due to changes 

in the non-frozen aqueous matrix: in 
osmotic pressure, pH, ionic strength, etc.

3. Microbial development

• Much of the flora is sub-lethally 

damaged. 
• Thawed meat is more susceptible to 
microbial growth and alteration, so it 
usually has more contamination than 

fresh meat 
(at the same storage time). 

Microbial development stops at -12 ° C 
(for certain more resistant fungi)

2. Moisture losses

• Decrease juiciness and make meat 

harder. 
• Altered appearance, taste and texture 

when freezing burns occur 
• Economic losses due to weight loss. 

4. Changes in texture

• Less juiciness and 

• More hardness. 
Associated with changes in muscle 

protein: 
• Shortening by rigor 

• Protein Denaturation 
• Increase in cross-links between 

proteins (due to denaturation 
phenomena and the presence of 

oxidation products that serve as a bridge 
between functional groups of amino 

acids).

6. Changes in nutritional value

• Losses of water-soluble 
nutrients due to exudate 

(without a significant impact on 
the nutritional value). 

• If there is oxidation there is 
also loss of nutrients 

susceptible to oxidation 
reactions.

5.Changes in taste and color

• Decreased flavor intensity due to loss of flavor 

precursors and aromas in exudates. 
• Possible collection of aromas from outside during 

freezing, storage and defrosting. 
• Oxidative thickening of fats and discoloration of 

pigment during storage. Its degree depends on all those 
factors (intrinsic and extrinsic) that affect it. 

At temperatures between -30 and -40 ° C, oxidation 
reactions practically stop.



PROTON 
MAGNETIC FREEZER



In today's extremely changing food industry, customers demand quality, seasonal, 
"newer" products every day, at reasonable prices, with high availability and that comply 
with all sanitary standards. In order to satisfy all these demands we must use the best 
technology to process them, keep them fresh, tasty and healthy, even if they have been 
frozen. 

Keeping all the organoleptic properties intact in a thawed product was up to this 
moment something unthinkable to achieve, because even with the best current freezing 
(cryogenic) methods, color changes occur and exudates and liquids appear when 
thawing, causing obvious alterations of the original product due to the damages caused 
by the size of the crystals formed and by the cell destruction during freezing.

PROTON ® FREEZER belongs to a new generation of 
freezers, which unlike other systems that also use 

magnetic fields (CAS), its use is widespread in Japan 
for its proven effectiveness for the realization of a 
perfect freezing, when the differences between 

products disappear defrosted and fresh product and 
giving rise to a new category: 

“the fresh product in frozen”. 

PROTON ® FREEZER technology is used in many 
different types of industries and sectors, not only in 

Japan, but in many Asian countries. 

It is, in short, the most perfect form of freezing that 
exists today. 

 THE NEW GENERATION OF FREEZERS: PROTON ®



FREEZING PROCESS  
(PASS from FRESH ESTATE TO FROZEN)

FOOD CELLS

THE CRYSTALS EXPAND 
WHEN THE WATER (liquid) 

BECOMES ICE (solid), CAUSING  
CELL RUPTURE 

ORDINATION OF WATER MOLECULES 
AVOIDING THE EXPANSION OF THE VOLUME OF THE CRYSTALS 

OF ICE WHEN FREEZING (NANOCRISTALES)

It is MANIFESTED in the form of EXUDATES 
(DRIPPING) and CAUSES CHANGES in the CELL 
STRUCTURE (CHANGES in the TEXTURE, COLOR, 
FLAVOR, ...) and LOSS OF NUTRIENTS and OTHER 

COMPONENTS

KEEPS the ORIGINAL CELL STRUCTURE  
(can be re-frozen) and PRESERVES ALL  

ORIGINAL FOOD ORGANOLEPTIC QUALITIES 
(COLOR, TEXTURE, TASTE, ..)

MAGNETIC 
FIELD 

ELECTROMAGNETIC 
WAVES 

The product freezes while a 
static magnetic field and an 
electromagnetic wave 
radiate in a predetermined 
direction

PROTON  
MAGNETIC FREEZER

When freezing, the water 
molecules align, 
maintaining their linear 
structure and preventing 
the growth of the crystals 
that cause cell breakage

FREEZING 
PROCESS

DEFROSTING

 CREATION OF BIG CRYSTALS

-FREEZER  
-BATTER 
-CAMARA 

CONTENT  
IN WATER

CELL 
RUPTURE 

ORIGINAL 
CELLULAR 

STRUCTURE 

Free water 
freezes producing ice 
crystals that grow 
inversely at the speed of 
the freezing technology 
used, i.e. when the 
passage time for ice 
crystal formation is long

FREEZING 
TRADITIONAL



DELICATE FREEZING & 
NOT AGGRESSIVE 
AS THE NITROGEN

ARRANGE A VISIT 
to know PROTON TECH  
proton@innovafish.com 

Tel. +34 627 925 103

FREEZE 
ALL CLASS 

FOOD 
FISH, MEAT, VEGETABLES, BREAD, 
PASTRY, DAIRY, COOKED DISHES

Keep all the original 
ORGANOLEPTIC 

QUALITIES

TASTE, COLOR, TEXTURE

15

KG/HOUR

KEEP THE  
CELL STRUCTURE 
NO DAMAGE 

NO BREAK CELL

GREATER SPEED AND 
BEST QUALITY 

THAT THE BLAST CHILLER

ELIMINATES BACTERIA, 
MICROORGANISMS, 

PATHOGENS &
ANISAKIS

LAST 
GENERATION  
OF FREEZERS 
IN JAPAN

www.proton-europe.com

NO DRIP (LIQUIDS)
& WITHOUT CHANGES 

TO DEFROST
COLOR, TEXTURE, FLAVOR

CONTROL 
THE CREATION  

& SIZE OF 
WATER CRYSTALS 

THANKS TO THE  
ELECTRO 

MAGNETICS 
FIELDS 

LOW DEHYDRATION
HIGHER PERFORMANCE

KEEP INTACT 
NUTRITIONAL VALUES

IT ALLOWS 
DEFROST 

& FREEZE AGAIN

UNIFORM FREEZING 
INTERIOR AND EXTERIOR

500

KG/HOUR

ONLY 
TECHNOLOGY 

VALID FOR 
FREEZE 

SUSHI

DEALER IN 
EXCLUSIVE 

OUTSIDE ASIA
PROTON MAGNETIC FREEZING

RESTAURANTS WITHOUT KITCHEN

RECOMMENDED BY THE MINISTRY OF INDUSTRY OF JAPAN

We make future fresh

PF-15

MOBILE FREEZING

http://www.proton-europe.com
http://www.proton-europe.com


GAMA DE CONGELADORES PROTON & REBORN



PROTON 
SEA PRODUCTS SECTOR





YORIKISUISAN INC. http://yorikisuisan.co.jp/
company_A_En.html JAPAN SEA PRODUCTS EJE

WANDO ABALONE CO., LTD., http://www.wakoreaglobal.com/frozen-
abalone/?ckattempt=1 JAPAN SEA PRODUCTS  

ABALONE EJE

NINBEN1 http://www.ninben1.com/CCP023.html JAPAN
SEA PRODUCTS  

small fish 
shirasu

OK

HANKYUDELICA-I http://hankyudelica-i.co.jp/safety JAPAN
SEA PRODUCTS 

Big Fish 
Company

OK

KOBE.COOP.OR.JP https://www.kobe.coop.or.jp/ JAPAN
SEA PRODUCTS 

Big Fish 
Company

OK

KYOKUYO https://www.kyokuyo.co.jp/home/
search/index.html JAPAN

SEA PRODUCTS 
Big Fish 

Company
EJE

KYOKUYO MARCHE 
KYOKUYO

https://www.marche.kyokuyo.co.jp/
shop/default.aspx JAPAN

SEA PRODUCTS 
Big Fish 

Company

KYOKUYO SEA MARCHE https://www.seamarche.jp/totable.html JAPAN
SEA PRODUCTS 

Big Fish 
Company

KYOKUYO shokuhin https://kyokuyo-shokuhin.co.jp/
shiogama.html JAPAN

SEA PRODUCTS 
Big Fish 

Company

SAMASA SUISAN CO. LTD https://www.samasa.co.jp/product/
#freeze JAPAN

SEA PRODUCTS 
Big Fish 

Company
OK

OKI-KATSUGYO

https://www.oki-katsugyo.jp/
%E5%95%86%E5%93%81%E6%A1%88
%E5%86%85/%E3%83%97%E3%83%A
D%E3%83%88%E3%83%B3%E5%87%
8D%E7%B5%90%E5%95%86%E5%93
%81/

JAPAN
SEA PRODUCTS 

Big Squid 
factory

OK

HATAYAMA FISH 
PROCESSING

http://hatayamasuisan.com/
factory.html JAPAN SEA PRODUCTS 

FISH EJE

OSAKANALINK http://www.osakanalink.co.jp/
index_proton.html JAPAN SEA PRODUCTS 

Fish OK

SUZUTOMI CO. LTD https://suzutomi.co.jp/ JAPAN SEA PRODUCTS 
FISH

TSUKIJI UOICHIBA CO., LTD. http://www.tsukiji-uoichiba.co.jp/en/
business_guide/index_03.html JAPAN SEA PRODUCTS 

FISH

YAMAKO PACIFIC http://www.yamakopacific.com/
facilities JAPAN SEA PRODUCTS 

Fish EJE

HOKUCHIN CO., LTD. http://www.hokuchin.co.jp/ JAPAN SEA PRODUCTS 
Fish Product OK

SHINUOEI http://www.shinuoei.co.jp/
18proton.html JAPAN SEA PRODUCTS 

Fish Shop OK

TAKUSUI-GROUP http://takusui-group.com/ JAPAN
SEA PRODUCTS 

Japanese 
Shrimp

OK

FUNABIKI. https://funabiki.info/ JAPAN SEA PRODUCTS 
Oyster OK

SEALIFE-HAMADA

http://sealife-hamada.net/
2017/07/21/%E3%83%97%E3%83%A
D%E3%83%88%E3%83%B3%E5%87%
8D%E7%B5%90%E6%A9%9F%E7%A8%
BC%E5%83%8D%EF%BC%81%EF%BC%
81%EF%BD%9E%E6%B5%9C%E7%94%
B0%E6%B8%AF%E3%81%AE%E5%89%
A3%E5%85%88%E3%82%A4%E3%82%
AB%EF%BD%9E/

JAPAN
SEA PRODUCTS 
Squid and Fish 

Factory
OK

AOMORIKAISAN http://www.aomorikaisan.co.jp/
factory.html JAPAN

SEA PRODUCTS 
Tuna and 

Salmon Factory
OK

YAMAKO PACIFIC (BRUNEI) 
SDN BHD.

https://thescoop.co/2018/04/18/
brunei-joint-venture-casts-sights-on-
tuna/

BRUNEI SEA PRODUCTS 
Tuna 

CLIENTES JAPON sector PRODUCTOS DEL MAR




CLIENTES JAPON sector PRODUCTOS DEL MAR














JAPAN DOES NOT MISUSE. TAKE ADVANTAGE OF VD. ALSO OF ALL THE ADVANTAGES

www.proton-europe.com 
 NARA (JAPAN) - BARCELONA (SPAIN)  

T: +34 627 925 103  
proton@innovafish.com 

http://www.proton-europe.com
http://www.proton-europe.com
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