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Summary

Lyophilization or freeze drying is a process in which water is removed from a product
after itis frozen and placed under a vacuum, allowing the ice to change directly from solid
to vapor without passing through a liquid phase. The process consists of three separate,
unique and interdependent processes; freezing, primary drying (sublimation) and
secondary drying (desorption). As a rule, freeze-drying produces the highest quality
product obtainable by any drying method. Prominent factors are the structural rigidity of
the product, which facilitates rapid and almost complete rehydration at a later time, little
loss of flavour and aroma and minimization of degratative reactions. However, freeze-
drying is an expensive form of drying because of the slow drying rates and use of the
vacuum.

Many pharmaceuticals and biological materials, as well as certain chemicals and
foodstuffs that may not be heated even to moderate temperatures in ordinary drying, may
be freeze-dried. Freeze-drying is increasingly employed in food industry to produce high
market value products such as instant coffee and tea. In this thesis, a mathematical model
was constructed and solved in order to describe quantitatively the dynamic behavior of
the primary and secondary drying stages of the freeze-drying of tea in trays. The teoretical
results were compared with the experimental data of the freeze-drying of instant tea and
the agreement between the experimental data and the theoretical results is good. Also in
this work, the operational policies of freeze drying of tea studied and effective process
parameters were determined.

Ozet

Liyofilizasyon veya dondurarak kurutma, donmus haldeki tiriine vakum altinda kontrolli
bir sekilde 1s1 verilerek icerdigi donmus haldeki suyun siiblime edilerek iirtinden
uzaklastirilmasidir. Dondurarak kurutma islemi temel olarak; (a) dondurma islemi; (b)
birinci kurutma periyodu (siiblimasyon veya uriinlin icerdigi serbest haldeki suyun
uzaklastirilmasi) ve (c) ikinci kurutma periyodu (desorpsiyon ve kimyasal bagh olarak
bulunan suyun uzaklastirilmasi) islemlerinden olusur. Diger kurutma ydntemleriyle
karsilastirildiginda kural olarak en kaliteli {irtin dondurarak kurutma yontemi ile elde
edilebilir. Dondurarak kurutmanin en belirgin avantajlari, iiriiniin yapisal buitiinliigiint
muhafaza ederek rehidrasyon yetenegini arttirmasi, bozunma reaksiyonlarini minimuma
indirmesi bununla birlikte iiriinde daha az tat ve aroma kaybina neden olmasidir. Fakat,
kurutma hizinin ¢ok diisiik olmasi ve ¢ok ytliksek enerji kullanilmasini gerektiren vakum
icermesinden dolay1 kismen pahali bir yontemdir.
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Geleneksel kurutma yontemi ile kurutulmas: sakincali olan, sicakliga ¢ok hassas bazi
biyolojik maddeler ve ilacglarla birlikte bazi kimyasallar ve gidalar dondurarak
kurutulabilirler. Dondurarak kurutma gida endiistrisinde ¢6zilinebilir kahve ve cay gibi
yuksek piyasa degerine sahip tirtinlerin uiretilmesinde gittik¢e artarak kullanilmaktadir.
Bu tezde, dondurarak kurutma yontemi kullanilarak tepsi icerisinde ¢ayin dondurarak
kurutulmasinin modellenmesi, birinci ve ikinci kurutma periyotlarinin islem
parametrelerinin belirlenmesine c¢alisilmistir. Teorik sonuglar, ¢ayin dondurularak
kurutulmasi sonucu elde edilen deneysel veriler ile karsilastiril mis ve deney sonuglariyla
ortistigii gorilmiistiir. Ayrica bu c¢alismada, dondurarak kurutma yodnteminin
cozlnebilir c¢ay dUretilmesinde kullanilmas1 ve etkili islem parametrelerinin
belirlenmesine calisiimistir.
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