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Pakastekuivauksen historiaa

Ikivanha sailomismenetelma Vali- ja Etela-Amerikan alkuperaiskansojen joukossa. Korkeiden vuorten laelle viety
ruoka jaatyi ja kuukausien saatossa kuivui

Kovassa pakkasessa jaatyneesta ruoasta ja korkeassa ilmanalassa alhainen ilmanpaine haihdutti jaatyneen veden
hitaasti pois eli jaa muuttui suoraan kaasuksi

Kun ruoka oli riittavan kauan jaatyneena, jopa solujen sisalla oleva vesi kuivui pois -> tuotettiin maailman
ensimmaiset lisdaineettomat elintarvikesailykkeet

Menetelmaa kehitettiin toisen maailmansodan aikana, elintarviketeollisuudessa otettiin kayttéon 1960-luvulla.

Ensimmaisia pakastekuivattuja tuotteita:

Ladkkeet ja verituotteet: Pakastekuivausta kaytettiin alun perin |adketieteellisiin tarkoituksiin, erityisesti laakkeiden
ja verituotteiden sailyttamisessa ja kuljettamisessa. Naita olivat esimerkiksi insuliini ja veriplasma, joita
pakastekuivattiin ja sailytettiin pitkaaikaista kayttoa varten.

Sotilasravinto: Toisen maailmansodan aikana pakastekuivausta alettiin kayttaa laajalti sotilasravinnon
valmistuksessa. Esim. Yhdysvaltain armeija kehitti pakastekuivattuja retkiruokapakkauksia.

Kahvi: Pakastekuivattua kahvia alettiin valmistaa 1900-luvun alussa. Tama mahdollisti kahvin sailyttamisen ja
kuljettamisen ilman, etta sen maku ja laatu karsivat. Laajempi tuotanto kaynnistyi Il maailmansodan jalkeen
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Pakastekuivaus menetelmana

Sublimoituminen on
prosessi, jossa aine
muuttuu suoraan kiintedsta
muodosta kaasuksi ilman
nestemaista vaihetta

Sailontamenetelma, joka
poistaa tuotteista niiden
vesipitoisuuden hyvin
kylmassa [ampotilassa
sublimoitumisen avulla

Pakastekuivausprosessi
voidaan jakaa kolmeen
paavaiheeseen:

Pakastamiseen—> estetaan
suurten jadkiteiden
muodostuminen, pyritdaan
nopeaan pakastamiseen

Primaarikuivaukseen—>
raaka-aineesta poistetaan
noin 95-98% vetta

Toissijaiseen kuivaukseen
- jossa poistetaan jaljelle
jaanyt kosteus

Wehoiis
Jatkuvan oppimisen ja
tydllisyyden palvelukeskus
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Pakastekuivaus menetelmana

Pakastekuivausprosessi vaihtelee muutamasta tunnista jopa paiviin riippuen

raaka-aineesta

* Prosessissa raaka-aineesta poistuu neste, jolloin jaljelle jaa hyvin alkuperaista
muodoltaan, variltaan, aromiltaan, maultaan seka ravintoarvoltaan
muistuttava tuote

* Pakastekuivaus tekee raaka-aineista kevyita, ilmavia ja rapeita, joissa on
intensiivisempi maku

* Hyllysadilyvyys jo kymmenia vuosia

» Pakkaukset ilmatiiviita, jotka estavat myos kosteuden ja valon paasyn

tuotteeseen

Hehoitina
-
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Pakastekuivaus eri tuoteryhmissa

e Ladketeollisuus
* Kosmetiikka
* Elintarvikkeet

e Eldinruoat

e Ravintolisat

Pakastekuivattu mansikkajauhe maitopohjaisten jalkiruokien
stabiloivana ainesosana 6.3.2022 Agrinews. Pakastekuivatulla
mansikkajauheella valmistettu maitopohjainen jalkiruoka sailyttaa
muotonsa jopa huoneenlampotilassa.

https://www.agrinews-pubs.com/2020/03/06/freeze-dried-
strawberry-powder-stabilizes-dairy-desserts/apa2ewh/

https://ifst.onlinelibrary.wiley.com/doi/abs/10.1111/ifpp.14076

Wahoting
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https://www.agrinews-pubs.com/2020/03/06/freeze-dried-strawberry-powder-stabilizes-dairy-desserts/apa2ewh/
https://www.agrinews-pubs.com/2020/03/06/freeze-dried-strawberry-powder-stabilizes-dairy-desserts/apa2ewh/
https://ifst.onlinelibrary.wiley.com/doi/abs/10.1111/jfpp.14076
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”Raikas hedelmatee”
Sisaltaa pakastekuivattua sitruunaa,
passionhedelmaa, kumkvattia ja vihreaa teeta.

Australiassa valmistettu Mukana 30 % hedelmalihaa. Sekoitetaan veteen,
pakastekuivattu juoma valmis 5 sekunnissa
luonnonmustikkajauhe. Hinta 66€

...... /5008
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https://ninelife.fi/products/organic-wild-blueberry-powder-100-wild-grown-organic-freeze-dried-no-added-sugar-no-additives?gclid=Cj0KCQiAjMKqBhCgARIsAPDgWlyIi2GG4B8ssziHXGgfKAs8hTsjYOxv_MM4CIa5Bb5ZIn7H30gz2HsaAjZ-EALw_wcB
https://ohtea.co/products/passionfruit-mandarin-freeze-dried-fruit-tea
https://www.costco.com/nutristore-freeze-dried-fruit-variety-6-count-128-total-servings.product.4000117889.html

Pakastekuivattuja kasviksia keittoihin, salaatteihin, kastikkeisiin jne.
seka leivan ja taikinan maustamiseen.

Terveellinen valipala

Freeze-dried asparagus 23g

Freeze-dried asparagus powder 130g

MADE FROM 12 O OF FRESH VEGGE"

Fheese oo

CAULIFLOWEF
—

—_—— 4

NETWT 2202 (329)

NATIERRA Nature's All Foods

Freeze-dried cauliflower 12g Organic Freeze-Dried Peas |

SALE!

SALE!

SALE! Non-GMO & Vegan | 2.2 Ounce

= 4,80 €

Add to cart

7,50 €

Add to cart

3,50 € 2.2 Ounce (Pack of 1)

* A Aoy v 357

“Sussex Wholefood

2

Freeze-Dried Beetroot Pieces 100g
(Sussex Wholefoods)

) Brand: Sussex Wholefoods

100g 250g
£5.95 £12.99
< Add To Wishlist Product Code: 7DV22 £5.95

Freeze Dried Beetroot Pieces

« 100% pure freeze dried beetroot.

« Great for making soups and stews.

« Natural sweet taste.

« Vibrant pink colour - natural food colouring.
« Richinfibre.

Ingredients

100% Pure Freeze Dried Beetroot.

400+ bought in past month

$62° (52.86/FL 02)

Save 5% on 4 select item(s)

Freeze-Dried Tomato Slices Freeze Dried Carrots (Organic) Freeze Dried Broccoli
€395 €395 €4,95

Wehoiis
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https://www.healthysupplies.co.uk/fd-beetroot-sussex-wholefoods.html
https://natierra.com/products/freeze-dried-peas?selling_plan=8793587994
https://donamariagourmet.com/freeze-dried-vegetable/
https://ninelife.fi/products/super-garden-freeze-dried-vegetables-value-bundle-4pack-healthy-vegan-snack-100-pure-and-natural-no-added-sugar-no-artificial-additives-and-no-preservatives-gluten-free?gclid=Cj0KCQiAjMKqBhCgARIsAPDgWlzDK-Tx_05FNDQ1neKUWwCQxzaAnXMcb9fecSPU4Nd2-a1a4gc8xCEaAnAKEALw_wcB

Organic Pomegranate Juice Powder Freeze Dried
Cold Pressed 1 Pound Immune System

M Last item available

~ Condition: New
(rictdingrediants ;
Quantity: |1 Last One /1 sold

Organic - Freeze-Dried

POMEGRANATE Pice: US $43.49

JUICE POWDER > Approximately EUR 40.62

© Add to watchlist

€ Breathe easy. Retums accepted.

Shipping: May not ship to Finland. Read item description or contact
gllerforsmppmg optlons M&
Denver, Colorado, Unite

Luomu

granaattiomenajuomajauhe,
myynnissa Walmartissa

Freeze-Dried Orange Drink, #10
Can

$29.99

or 4 interest-free payments of $7.50 with  afterpay® ©

Brand : Heaven's Harvest Store

SKU: Orange#10can

Sweet and refreshing freeze-dried Orange-drink fills our #10 can

with 86 tasty servings! Packaged in an easy-to-store container that's

ready for repurpose; freeze-dried orange drink will quench your thirst! Are you
preparing for your family, but need some items that are a little easier on your
wallet? Not sure if you like freeze-dried food and need a sample? - Start simple
with our...

Quantity : || #

Subtotal : $29.99

“We know you are busy, so we have done the work for you. It takes less
than 30 seconds to get your daily fruit and veggie intake. Seriously, there
is no prep because they are already ready to blend. Mix up with your
liquid of choice (we recommend a nut milk) and let our custom blender
bottle do the rest” Smoothie Jars

-»-u—-'-
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Strawberry Orgonic Smoothie Green Balance Organic Smoothie Berry Spark Organic Smoothie Spinoch Organic Smoothie
* e % 1 review o o o o o 1 review From $3.59 per smoothie From $3.59 per smoothie
From $3.59 per smoothie From $3.59 per smoothie

Coca Cola on kehittanyt Japanin markkinoille pakastekuivattuja
tee- ja kahvikuutioita vahentadkseen jatetta. ”Easy, delicious
and environment friendly”

Mshoimia
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https://natierra.com/collections/smoothie-jars
https://www.foodnavigator-asia.com/Article/2021/06/17/Drop-it-then-it-s-hot-Coca-Cola-Japan-creates-freeze-dried-tea-and-coffee-cubes-to-reduce-packaging-waste
https://heavensharvest.com/products/freeze-dried-orange-drink-10-can?variant=40656065298476
https://www.walmart.com/ip/Certified-Organic-Pomegranate-Juice-Powder-1-Pound-Freeze-Dried-Non-GMO/486500235?from=/search

Pakastekuivattu “Syotava teejuoma” 00

. . . . . Freeze-dried tea “Black currants on top”
juomajauhepohja lentokoneisiin | |
Freeze-dried blackcurrant edible berry tea with blueberry, raspberry, apple

” .e L] e . . - . . ” B .
h | I I IJ a Ia nja Ije n m I n I m OI m l n en - and chokeberry pieces. A wonderful, berry-tasting and healthy cup full.

Without any additives, from pure nature. Take your time, indulge in a cup of
tea and enjoy a summer berry flavorl And when the tea gets drunk, don’t
forget to eat the berry pieces as well.

2SVPER
o\

DR'NK @ 100% natural
» @ GMO free
E . @ Without added sugar
@ Does not contain preservatives or additives

© Raw food
@ Vegan

@ 12instock

350€ ;

(109,38 €/kg)

https://fruitsfordrinks.com/ Smoothie jauhe o] =

Smoothie “Dancing cranberry”

1 S £ The “Dancing cranberry” smoothie quickly provides all the necessary

o «fﬁ&"fs; nutrients. Smoothie contains physalis, pineapple, banana. a mixture of

E pumpkin, carrot, cranberry, quince freeze-dried powders and is full of
vitamins and minerals, supporting our well-being. Making a traditional
smoothie requires a lot of time, from preparing the fruits and vegetables to
cutting them

© 100% natural

@ GMO free

& Without added sugar

& Does not contain preservatives or additives

@ Raw food
& Vegan
Available on backorder
4,75€
;
Hshoina
- Jatkuvan oppimisen jo
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https://www.onboardhospitality.com/freeze-dried-fruit-innovation/
https://www.boobyfood.com/
https://www.supergarden.lt/en/catalog/drinkeat-4
https://www.supergarden.lt/en/catalog/smoothie-quot-dancing-cranberry-quot?item=16969

Home / SNACKS / Freeze-Dried Cheddar Snacks 40g

@ . Freeze-Dried Cheddar Snacks 40g

Snackenthego  Ready to eal 495€

Tactical Foodpack Freeze Dried Cheese Bites will satisfy your salty craving and are a great
source of calcium and protein. It's a great change from the sweet in your backpack - full of
flavour, crispy and 100% real cheese! Eat straight from the pack on the trail or enjoy by the

campfire in the evening.

- 1+ Add to backpack

TACTICAL FOODPACK

ASTRONAUT |

VANILLA ICE CREAM SANDWICH

FREEZE DRIED
CHEDDAR

full of fla

Read full description

1055 kJ / 254 kcal

\ AWRI536kcal (100g)

- 176 |

Maitotuotteet

Dairy Products

IFDF specializes in high-quality freeze-dried dairy products, and we are one of the only freeze-dried yogurt producers in North
America. All of our dairy products come from North American dairy farms and producers.

At
- ..d“ = .; :‘;;‘ ‘ 7‘
’ . ’ e RS h : -
Yogurt - Drops Yogurt - Diced Yogurt - Powder Cheese

Top selling freeze-dried
dairy products (source:
Mordor Intelligence): Pakastekuivattu
jaatekopatukka
“Perfect for astronauts,

space travelers, campers,

1. Freeze-dried cheese -
cheese cream and
mozzarella cheese for pizza
2. Freeze-dried yogurt

powder and your taste-buds. An
3. Freeze-dried butter . . ”
powder intergalactic treat!

4. Freeze-dried dairy
cultures

5. Freeze-dried milk powder
—horse milk

Wehoiis
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https://innovativefdf.com/products-and-services/dairy-products/
https://astronautfoods.com/products/freeze-dried-vanilla-ice-cream-sandwiches
https://tacticalfoodpack.com/product/freeze-dried-cheddar-snacks-40g/
https://www.dairyreporter.com/Article/2016/10/14/What-are-the-top-freeze-dried-dairy-products

From €35,93 €615 €615
Freeze-Dried Variety Soup Freeze-Dried Vegetable Soup Freeze-Dried Grandma's
Box - All Natural Secret Recipe Soup -

HAarmarmada Qhula

BEEF STEW O ® & 10,

JUSTADD READYIN NOEXTRA PROTEIN
WATER  10MINS  CLEANUP ven scevs

O PASTA | CASTIRON CHIty - favoRy STRogayg "

NWGTLTKIT | MACARONI 7 0 |
\MME.RA.!.” Al o , SPICY Souy
?i‘j’.‘;\r;a:uufg. . n.‘ '-"-Mk:m.‘ . g y > o STEW K?WEST

MOUNTAIN HOUSE S g

ADVENTURE
MEALS

HEARTY GRAVY WITH BEEF, POTATOES.,
CARROTS & PEAS - FREEZE DRIED

T 2SERVINGS - NETWT 33 02(029)

NV TS o il

Wehoiis

oD oo, Riveria koulutuspalvelut oy


https://therottenfruitbox.com/collections/freeze-dried-soups
https://mountainhouse.com/collections/adventure-meals/products/beef-stew-pouch
https://www.trendhunter.com/trends/freezedried-meals

Valipalatuotteet ja karkit

NON GMO

GLUTEN FREE

80 CALORIES
PER BAG

NON GMO

OLUTEN FREE

90 CALORIES
PER BAG

NON GMO
OLUTEN FREE

FREEZE DRIED VEGGIE SNAC:S

= N
«;;25:; gllCCeSs e, St(CeSs

s s SLICED
SNAP PEAS BEETS

WiTH SEA SALT WiTH
¢ PEPPER BAL3AMIC

ViNE AR '
e

NET WT 0.80 0Z (22.689)

FPEEZE DRIED VEGGIE SNACKS
FREEZE DRIED VEGGIE SHAcVS

tmvgi‘éfig ngSS
CORN &

ROASTED RED

BEI.L PEPPER |
WITLI SEA SALT
& \h

o 8 e\‘~‘ e
% nA:

e’“‘? Pregeny
NET WT 0.80 02 (22.689)

‘% Sna c\“

2% megeai™
NET WT 1.25 02 (:75 hhg) o

Art.no 20647

vaahtojaateldita.

15,95€

4k Made in
WP sweden

Vain muutama kpl jafjella

Tuleeko tama lahjaksi? Laheta suoraan vastaanottajalle

Pakastekuivatut Karkit - Vaahtoiset Jaatelot

Pakastekuivattu karkki — TikTok-trendi, joka on tullut jaadakseen! Tutustu vaahtoisiin
/ jaateloihin, joita et ole koskaan ennen nahnyt, nyt taivaallisen rapeassa ja herkullisen
kevyessa versiossa. Jokainen 30 gramman pussi on aariaan myoten taynna herkullisia

1O A=
Freeze-dried vegetable mix BITES, 50g

It is not more convenient to go on a trip or hike for snacks to school or
work! 100% natural, without dyes, preservatives or sugar. Only natural

“ freeze-dried vegetables: beets, carrots, peas, comn, red peppers — they
g perfectly quench hunger — you will not regret putting it in your backpack!

© 100% natural

@ GMO free

@ Without added sugar

& Does not contain preservatives or additives
@ Raw food

@ Vegan

0 1in stock

4,50 € Add to cart

B
Clouds Freeze Dried Candy Shipped in
Box for Extra Protection - Space Age
Snacks Freeze Dry Candy Freetles for All
Ages (4 Ounce)

Visit the Space Age Snac
40 Fed e

Currently unavaitable.
We don't know when or if this item will be back in stock,

EREE7E DRIED o)) Flsvr Narme:Unflavored .
MOON p— e [
| cLOUDS & -
o A} Size: 4 Ounce (Pack of 1) -
" Brand Space Age Snach .
YAl i e e @  Organic Blueberry
& W e Gummies
12 reviews
€719
Size:
Delicious Half Dozen (6 Pouches)
Fruity Dozen (12 Pouches) Bulk Jar

€719

[ o) Conie St

Wehoiis
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https://www.coolstuff.fi/ruoka-juoma/herkut/pakastekuivatut-karkit-vaahtoiset-jaatelot-pid-20647?utm_source=Google&utm_campaign=19172082175&utm_term=pla&utm_content=&gad_source=1&gclid=Cj0KCQiAr8eqBhD3ARIsAIe-buNF-nUBH7P7JQBFTBCVWCfYKXmpW6hrMMb7jOSZS0dszPIMKdMBiWsaApgGEALw_wcB
https://spaceagesnacks.com/products/freeze-dried-hi-chews
https://www.concordfoods.com/best-healthy-recipes/
https://therottenfruitbox.com/collections/fruit-gummies/products/blueberry-gummy?
https://www.berryshop.eu/en/products/freeze-dried-vegetable-mix-bites-50g/

Suklaakakku Kuivattua leipaa

Military Surplus Freeze Dried Iced Double Chocolate -
- Pound Cakes Q Avaabity
Freeze Dried Viking Bread/Flatkokur

- 54.95 ses
L)% - $20.00

| FREEZE DRIED
" VIKING BREAD

FROSTPURRKADAR

FLATKOKUR

Pay in 4 interest-free installments of $13.73 with shop@ Learn more

NOTIFY ME WHEN AVAILABLE

Size

[ Ask about this product

1 () ADD TO CART

Vendor:

Product Type:

‘ ® can case

DESCRIPTION

Military Surplus Freeze Dried Iced Double Chocolate Pound Cakes

Uutuus! Urheilijalle “Fruit and fuel”. Sisaltaa:

mansikkaa, kofeiinia, L-glutamiinia, elektrolyytteja, sokeria.
“Urheilijoille luonnollinen, tehokas energianlisa. Fitness-
harrastajille harjoittelun suorituskyvyn parantamiseen,
lisdenergiaa jokapaivaiseen elamaansa

B ~udiw

FRUIT+ FUEL 1@@ SPORT
IR <o oR cotetor ot o ot

Wehoiis
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https://webshop.urta.is/collections/jams-and-crackers/products/freeze-dried-flatkokur-145-gr
https://www.safecastle.com/products/military-surplus-freeze-dried-iced-double-chocolate-pound-cakes
https://freezedriedusa.com/product/fruit-fuel-100/

FREEZE-DRIED RAW
PRONTO

Y4 BALANCED BASE

FREEZE-DRIED RAW
PRONTO

5.0 (1) Write a review STORE LOCATOR »*

Rec]pe; PUPPY RECIPE

A complete & balanced, safe raw diet. Available in Adult & Puppy formulas,
specially crafted with high-quality proteins & certified organic produce for

tailored, whole-food nutrition. Easy to use—just scoop, hydrate, and serve!

Lamb & Apple Freeze-Dried Treats

FREEZE-DRIED DOG TREATS

% Cﬂ ALLBREEDS&LIFESTAGES) Xk kK 4812

Write a review

Rich with animal protein and flavor, ACANA™ Singles Freeze-Dried Treats are a nutritious and tasty
anytime reward for your dog. Our Lamb and Apple Recipe is with three simple ingredients, including
nourishing lamb, lamb liver and delicious whole apples, so you can feel good about treating your dog.
And at just 5 calories per treat, they're perfect for training! Freeze-dried to lock in protein-rich flavor,
these treats will have your dog drooling as soon as they see the bag.

e Just 5 calories per treat, so you can feel good about rewarding your dog.

e Made with 3 simple, nutritious & delicious ingredients - lamb, lamb liver, apples
o These treats are high value and great for training!

o Crafted from simple ingredients with a highly craveable taste.

e These treats contain no corn, wheat or soy added in our kitchen.

Wehoiis

- Jatkuvan oppimisen jo

wolsyyden paveniesss  RIVEria koulutuspalvelut oy


https://www.lushpetsco.com/products/freeze-dried-chicken-stick-dog-treats
https://primalpetfoods.com/products/canine-freeze-dried-pronto-for-puppies
https://www.acana.com/en-US/dogs/dog-food/lamb-and-apple-freeze-dried-treats/ds-aca-fdt-lamb-apple.html

Pakastekuivauksesta lisaa

* MIKN Ita-Suomi: selvityksia, raportteja

* ProAgria Ita-Suomi: Pakastekuivauksen tuottajaselvitys -
markkinointi- ja tuottaja/toimialaorganisaation perustamisen
selvittaminen —hanke.

* ProAgria Ita-Suomi: raportteja Pakastekuivattujen tuotteiden
markkinoista Suomessa, Saksassa ja Japanissa

* Elinkeinoa ja liiketoimintaa ruokaketjussa ELLI -hanke: mm.
virtuaalinen pakastekuivausopintomatka 5.5.2022

uuuuuuuuuuuuuuu
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https://www.maajakotitalousnaiset.fi/ajankohtaista/pakastekuivauksen-mahdollisuudet-luonnontuotteiden-viljeltyjen-marjojen-ja-vihannesten-seka-muiden-raaka-aineiden-jatkojalostuksessa
https://www.proagria.fi/hankkeet/pakastekuivauksen-tuottajaselvitys-markkinointi-ja-tuottaja-toimialaorganisaation-perustamisen-selvittaminen
https://www.proagria.fi/hankkeet/proyritys-ita-suomi
https://ruokaketjuelli.fi/2020-elli-hanke/tapahtumat-ja-materiaalit/

Pakastekuivaus Suomessa

Tuotekehitystarpeisiin pakastekuivauspalvelua tarjoavat mm. :

e |dea Nature Oy

e Centria: Erikoiskasvit-hanke (1.11.2021 — 31.8.2023), Heidi Kanala-Salminen
* Kpedu: elintarviketiloissa tehtavaa pakastekuivauspalvelua
Tulossa:

* Nordic Freeze Dry Oy, jonka tavoitteena aloittaa teollisen mittakaavan
pakastekuivaustoiminta Kiteella https://yle.fi/a/3-12552504

* Frost Dry Oy: kotimaisen pakastekuivausteknologian valmistaja,
https://hirvensalmelainen.fi/miljoonaluokan-pakastekuivauslaitteet-valmistuvat-pian-
hirvensalmella/

Hshoting
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https://www.ideanature.fi/services-3/
https://net.centria.fi/pakastekuivaus-tuo-jaatavan-paljon-mahdollisuuksia/
https://www.kpedu.fi/
https://yle.fi/a/3-12552504
https://hirvensalmelainen.fi/miljoonaluokan-pakastekuivauslaitteet-valmistuvat-pian-hirvensalmella/
https://hirvensalmelainen.fi/miljoonaluokan-pakastekuivauslaitteet-valmistuvat-pian-hirvensalmella/
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