Tek bir adimda
performans arttirici ozellikler

Enhancing properties
in a single process step

Bilesenleri optimize etmek ve 6zelliklerini daha yiksek bir seviyeye

yikseltmek séz konusu oldugunda, Almanya’dan Glatt firmasi akiskan ve

pusklrtmeli yatak teknolojileri alaninda sinirsiz olanaklar sunuyor.

When it comes to optimizing ingredients and raising their property
profiles to a higher level, fluid bed and spouted bed technologies
from Glatt, Germany, offer limitless possibilities.

Degerli besin maddelerini korumaktan
optimum salim davranisi saglamaya
kadar, konu gida Uretiminde sinirlari
zorlamaksa, Glatt Ingenieurtechnik’in
Alman muhendislerinin gelistirdigi akiskan
ve pUskurtmeli yatak teknolojilerinin son
teknoloji oldugu kanitlanmistir.

En ileri teknolojiler

Akiskan ve puskurtmeli yatak teknolojileri,
on yillardir toz haldeki gida Urdnlerinin
formuUlasyon ve optimizasyonlari konu-
sunda lider islemler olarak kurulmustur.
Her iki sistemde de kati parcaciklar,
asagidan akan gaz akigi uygulamasi ile
birlikte akiskan hale getirildikten sonra,
sivilar gibi hareket eder. Genellikle bunu
saglamak icin su ve havadan baska hicbir
sey gerekmez. Akiskan yatak, suyun sUrekli
buharlasmasini saglayan katle aktarimi
ve verimli isi ile karakterize edilir. 30 ila

50° derecelik 1si uygulamalari, protein,
aromalar ve vitaminlerin besin degerlerini
korumalarini saglar. Toz haline getirilmis
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From protecting valuable nutrients to en-
suring optimal release behaviour, when
it comes to pushing boundaries in food
processing, fluid bed and spouted bed
technologies from German engineers
Glatt Ingenieurtechnik have proven to
be cutting edge.

State-of-the-art technologies

Fluidised bed and spouted bed techno-
logies have been established for decades
as the leading processes for the formula-
tion and optimization of powdered food
products. In both systems, solid particles
behave like liquids after being fluidised
with a process gas that flows in from be-
low. Usually, nothing other than water and
air is required. The fluidized bed is charac-
terized by efficient heat and mass transfer,
which promotes consistent evaporation

of water. Moderate process temperatures
of 30-50° C help proteins, aromas and
vitamins retain their nutritional properties.
Powdered raw materials can be dried,



granulated or functionalized economically
in a single step, and adjusted for particle
size and residual moisture.

Spray granulation
Conventional spray granulation combines
the efficiency of spray drying with pow-
der agglomeration. However, drying a
solution by spouted bed spray granulati-
on provides very little material in the fluid
bed, which leads to reduced residence
times and smaller particles. Pellets
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materyaller, ekonomik olarak tek bir
hamlede kurutulabilir, grantle edilebilir,
islevsellestirilebilir, partikl bUyuklugu ve
artik nem icin ayarlanabilir.

Sprey graniilasyon

Alisilagelmis sprey granulasyon, sprey
kurutmanin etkinligini toz fopaklanmaiile
birlestirir. Fakat bir islemin, puskurtalmus
yatak sprey grantlasyonu ile kurutulmasi,
akiskan yatakta ¢cok az indirgenmis kalma
sUresi ve daha kUcUk parcaciklara yol

Fig. 1: Spray agglomeration, spray granulation, microencapsulation and spray coating
give powders and liquids improved properties for easier handling and diverse applications.
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acan materyal olmasina yol acar. Olaga-
nustu fiziksel ézelliklere sahip olan tane-
cikler, akiskanlastiriimis tanelere sivi sprey
uygulayarak elde edilir ve sonra kurutu-
lup tfoparlak halde katilastirilarak sogan
seklindeki yapilariyla asinmaz granuller
haline getirilirler. Granuller serbest akisl,
homojen, esas itibari ile tozsuz ve cok
kolay dozlanabilir haldedirler. Parcacik ve
kitlesel dzellikler, pUskurtme sivisi, sicaklik,
oran ve baski, hava basinci uygulamasi,
miktar ve nemlilik ya da uygulama suresi
degistirilerek ayarlanabilir.

Sprey kapsilasyonu (Mikro kapsiilasyon)
Sprey granulasyonden sonra yapilan mik-
ro kapsulasyon pek cok fayda saglar. Pro-
biyotikler, vitaminler, ucucu tatlar, esans
yaglari ve PUFAlar gibi akftif sivi icerikler

with outstanding physical properties are
created by spraying liquid onto fluidised
particles which then dry and harden
intfo almost spherical, abrasion-resistant
granules with an onion-like structure. The
granules are free flowing, homogene-
ous, virtually dust-free and very easy to
dose. Particle and bulk properties can
be adjusted by altering the spray liquid,
temperature, rate and pressure, supply air
temperature, quantity and humidity, or
the residence time in the process.

Spray encapsulation (microencapsulation)
Microencapsulation followed by spray
granulation brings multiple benefits. Liquid
active ingredients such as probiotics, vita-
mins, volatile flavors, essential oils and PU-
FAs are normally encapsulated to protect

Fig. 2: Continuous fluid bed process — pictured here is the top spray option with four process chambers.
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them from the environment or vice versa.
Polymers, starch derivatives, lecithin or
gelatine encapsulate sensitive functional
ingredients and are coated onto fine par-
ticles generated in the fluid bed process.
Layer by layer, the emulsion is furned into a
compact particle with the matrix embed-
ding the tiny capsules. This dense structure
adds resistance to external degradation.
During production, the shape, structure
and size of the particles can be adjusted
via temperature, spray speed and spray
pressure. Functional coatings can even be
applied in the same process step.

Spray coating

A coating is more than just a protective
shield: It can add color, gloss or rele-

ase mechanisms (e.g. via pH stability
adapted to the small intestine) and
modify the surface structure against
temperature degradation and oxidation.
Coatings can also control the release

of citric or lactic acid during the matu-
ring of sausages and mask metallic or
astringent tastes, for example in vitamin
formulations. During the coating process,
particles, granules or pellets are sprayed
repeatedly with atomized liquid contai-
ning a film-building polymer. The droplets
spread on the particle surface before
drying. solidifying and creating, layer

by layer, a protective shell or a functio-
nal film. Another economical option is
hot-melt coating, for which lipids such as
beeswax, vegetable waxes like carnauba
wax, hydrogenated vegetable oils and
fats, fatty acids, monoglycerides and
diglycerides are suitable.

Spray agglomeration

Instant products for hot and cold con-
sumption have to be easy to dose, quick
to dissolve, non-clumping, low in dust
and bulk density, and pleasant in the
mouth. All of these can be optimised by
spray agglomeration in the fluid bed. Via
surface wetting and subsequent drying,
powder particles in the process chamber
adhere to each other and form free-

genellikle onlar cevreden ve aksi etken-
lerden korumak icin kapsullenir. Polimer-
ler, nisasta tdrevleri, lesitin ya da jelatinler,
hassas fonksiyonel icerikleri kapsuller ve
akiskan yatak isleminde duzenlenmis

iyi parcalar kaplarlar. Tabaka tabaka,
emulsiyon kUcUk parcalarricine alan
matris ile kompakt bir parcaciga ddnus-
taraldr. Bu yogun yapi dis degradasyona
direnc kazandinr. Uretim boyunca parti-
kullerin sekli, yapisi ve boyutlari; 1si, sprey
hizi ve baskisi gibi etkenler ile ayarlana-
bilir. Fonksiyonel kaplamalar ayni islem
sirasinda bile uygulanabilmektedir.

Sprey kaplama

Bir kaplama yalnizca bir koruyucu kal-
kandan fazlasidir: Renk ve parlaklik ya da
salinim mekanizmalari (ince bagirsaga
uyumlu pH stabilitesi) ekleyebilir ve ylzey
yapisini sicaklik degradasyonu ve oksitlen-
meye karsi ayarlayabilir. Urdinlerin olgun-
lasmasi, vitamin formulasyonlarindaki

gibi metalik ve kekremsi tatlarin olusmasi
sirasinda kaplamalar ayrica sitrik ve laktik
asit salinimini kontrol edebilir. Kaplama
islemi sirasinda parcalar, granudller ya da
tanecikler tekrar tekrar zar insa eden poli-
mer atomize sivi ile puskurtuldr.

Sprey topaklanmasi

Sicak ve soguk tuketime uygun hazir
Urunler cabuk dozlanmali, ¢éztlmeli, kU-
melesmemeli, dlUsuk toz ve yigin yogunlu-
gunda olmall ve agizda hos bir tat birak-
malidir. Bunlarnn tamu, akiskan yatakta
sprey kimelenmesi ile mUmkun olur.
Zemini islatma ve beraberindeki kurutma
ile beraber, islem odasindaki foz parca-
ciklar birbirine yapisir ve serbest akisli,
gdzenekli kime formlari olusur. Sprey
cevresini, bilesimini ve konsantrasyonunu
degistirerek pek cok etki elde edilebilir.
Anlik UrUnler ic yapida guclenir ve daha
cok viskoz sprey ¢cdzumleri kullanilirsa
gelismis batma davranisi, &zellikle ksan-
tan zamki, pektin vb. hidrokolloidlerde
topaklanmayi énler. Yigisma sirasinda,
vitaminler, mineraller ve eser elementler
gibi organik bilesenler de puskurtulebilir.



Ekonomik, kompakt sistemler

Glatt'in topaklaonma uygulamalari icin kompakt siste-
mi, strekli olarak cogaltilabilir kaliteyi mumkadn kiliyor.
GF ModFlex sistemi saatte 100 kg'dan 3 tona kadar
farkl boyutlarda gelir. Moduler bir tasarma, dustk
isletim maliyetlerine ve 12 gun gibi kisa bir sirede
kurulabilme &zelliklerine sahip olmakla birlikte, Uretici-
lerin, toz bilesenlerin ekonomik ve guvenli bir sekilde
surekli fopaklanmalarindan esneklik, uyumluluk ve
genigletilebilirlik konusunda emin olmalarini saglar.

Glatt Ingenieurtechnik, entegre fesis cézimlerin-
de lider kuresel bir tedarikcidir. Aiman muhendislik
uzmanlari, dunya capinda gida, yem, tibbi drlnler,
biyotek, kimyasal ve ince kimyasal madde sektorleri
icin akiskan ve puskurtmeli yatak sistemleri, Gretim
hatlari ve anahtar teslim projeler planliyor, gelisti-
riyor ve tedarik ediyor. Glatt, musterilerini fikirden
Urtin teslimine kadar destekliyor. Olceklendirme icin
en uygun proses parametreleri bUyultmek icin pilot
testler ve fizibilite calismalar muUsteriler ile birlikte be-
lirleniyor ve firma ayrnica Weimar Teknoloji Merkezi'n-
den fason Uretim hizmeti de sunmaktadir.

Fig. 3: Continuous spouted bed process - pictured
here is the bottom spray option.
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flowing, porous agglomerates.
Various effects can be achieved
by altering the spray medium, its
composition and concentration.
Instant products gain in internal
structure and disperse more easily
if more viscous spray solutions

are used, and improved sinking
behaviour helps to avoid lumps,
especially in hydrocolloids such as
xanthan gum, pectin, etc. Organic
substances like vitamins, minerals
and trace elements can also be
sprayed during agglomeration.

Economical, compact systems
Glatt’s compact system for agg-
lomeration applications enables
consistently reproducible quality.
The GF ModFlex system comes in
various sizes, from one hundred
kilos up to three tons per hour.

It has a modular design, low
operating costs and an installa-
tion time of just 12 days, allowing
manufacturers to ensure econo-
mical and safe continuous agg-
lomeration of powdered compo-
nents with flexibility, adaptability
and expandability.

Glatt Ingenieurtechnik is a lea-
ding global supplier of integra-
ted plant solutions. The German
engineering specialists plan,
develop and supply fluid bed and
spouted bed systems, produc-
tion lines and turnkey factories

for the food, feed, pharmaceuti-
cal, biotech, chemical and fine
chemical industries — worldwide.
Glatt supports its customers from
the idea to the final commissio-
ning. Optimal process parameters
for scale-up are determined from
pilot tests and feasibility studies
conducted together with custo-
mers, and the company also of-
fers contract manufacturing from
its Weimar Technology Centre.



www.glatt.com/ptf

Process Technology Food, Feed & Fine Chemicals

TAILORED ENHANCING OF YOUR PRODUCTS

» Homogeneous and dust-free granules from powdery and liquid raw materials.

» Drying and shaping in just one process step by fluidized bed and spouted bed technology.
» Perfect determination of particle properties.

» Maximum options for functionalization.

» Protection of volatile and sensitive substances.

» More performance, stability and safety for application, handling and storage.

Glatt supports your product idea starting at the early stage of the product formulation and the
process development to the scale up and the final production.

Glatt. Integrated Process Solutions.



