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- OAOGEI AEEIT AOET AA CAT AT T EEIT A
materyallerin kurutularak toz haline getiriimesi, hem stabilitelerini
ouobi Oi OA ET OOi Al Abg EAI AA
Ai hi O AGE AegOgl AAT i1 AOEe A
EOOOODOI i AOg 0Oag OA (g biyoldjik BkiivifeQirA veyA
besleyicA A g ZGHIAT 1 1 AOg CEAE A OU Oklikled
i AUAAT A CcAl1 AAET T AEOGAAEO8 + AT AE
pi OEi OOI AT E EDOOOOI A OA Ai1T ADOOA
i AGAOUAIT 1T AOET EOOOODI 1 ADg EéE
0i OEi OOi AT E EOOOOI A EHEIAAEGE ARA,
AOUAOI g T1 AT 1T AGAOQUAITAO PAO&AI
Aihi E OgAAEI gE OA AAOal eOA OUO
Ui EOAE Ehi AOT A 1 Al E UAddfardk kardiriaE
Ehi Al E kopvarsiyo@lhAT T AOOAOAE EOOOOI
EOOOOI A EhIAIT AOET ET AAUAOAT O,
UET OAT E ETI AET A AAAI i1 AGE& A
Ehi Al ET AA 0a0ba AAOI AT A EIE ARF#
haline getirilir. Budami AAgEi AO EOEUT EAT EE A
AiTAOOOI 6O OA AihiE OaAAEIl gE
EOODOODOI 6O8 0i OEiIi OOI A Ehi Al @mesii
donma ve kurti A Oi OAGET E EgOAl OAOAE
I UOa AA FE hkbkandioneddondurarak OA  Bi OEi O0i
Ehi Ai 1 AOET A CEOA AAEBR EiiBOEE DG
Al AT agT A OAEEPh DI O U UAPagAA b/
UATE AEO EOOOOI A 1T AOTAD 11 A103g
OucoOi AT A Al AT 1 AOag |1 UAQEI RAAKHD
derlenecektir.

Anahtar kelimeler: 0i OEi Cdoridukdrak
AEUT OAETT 11 EEE
ultrasonik nozul

Oriduarake kurutma,
IAA @AODWDAT h O PRAOEG

Abstract

Production of dried powder forms of biotechnological materials whic
are generally in liquid form when they are produced is advantageous
terms of both protecting heir stability for a long time and reducing
storage and transportation costs. However, during drying of the
materials, some undesired changes might occur such as loss of
viability, biological activity and nutritional value. Spray drying anc
freeze dying with their unique advantages and disadvantages are tr
most commonly used methods for drying of biotechnological materie
In spray drying, degradation of hedgabile materials can take place
because of the high inlet temperatures. Freeze drying haigh
operation costs because of being carried out at low temperature a
low pressure for a long time. Sprayeeze drying (SFD), is a novel dryin
method which combines conventional freeze and spray drying
eliminating the disadvantages of both method$n SFD process, th
liquid feed solution is first sprayed into small droplets. These dropl
are frozen by contacting with a cryogenic medium and dried
sublimation at low temperature and pressure. Reduction of the partic
size by spraying process daces the operation costs by shortening tr
freezing and drying time. Moreover, the SFD process results in sme
particle size, higher specific surface area and porous structur
particles than conventional freeze drying and spray drying. In th
study, principles, advantages and application areas of SFD proce
which is a novel drying method, will be emphasized and the studies
the literature will be reviewed.

Keywords: Spray-freeze drying, biotechnological material, particle
size, specific surface area, ultrasonic nozzle
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DAOOEEI | AAIBEAUAAT OEAARAARUIg/OO0 AiAiiwighA 1 Ade® OAOPEO AAEI I EROEC
pi Oi UOI U OA EAAOE RADEIOOMADR E b (il @EEICICODBHEA EBAhiT Al 1 AOE EI A Al A,
Ehi ATE E1T A EOOOOOI AT EOT AEIT AOAIAI TEIGAT MAIOT UD AGDE HIEIEOT AIUB®E OAAA
BT OT U T EEOI UADPagUag &AOOkipRUATET ABAT QB WIAIUAT O AMNAEAAGRA OAE EOOO0O0O
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AT AR AAET AT OF%-u AGEQ| TuBIGAA CEOOBROEGOOEAOE®GS A EDRABEIDPAOOEEITI TAT UC
rgtYh PAUTEO Al Og OOUO POIOAET OAAI ATADIgA ir hDar hEIOAT ABAETI AT DEBHOg O
polietilen glikol [50] CEAE AAOEIi g | AOAOUAITAAES Al $ ©1 thfohaAEE | Bah@ikGinu hH%93)

EOOOOOI i 6h OA OiI1 068e0A AiUcil EEDROAT OBADBRAA @A 1T AIOCDADRAIEAAEDOOOI

EOOOOI AUA CEOA jpuxq 11 ABI.e A EUE
3DPAOEAEE Ui UAU Ai Al ah pAOOEGEI A1 Ai
iTOF 11 EEE EUAI T EElI AOE Ae g Oal

PAOAI AOOAT AOET AAT AEOEAEO8 3DAC
Ui UAUET AAEE CEUAT AE] EEiEAE EAAdii a0
Al Al gl AAT ABEAAdNGROABDAEED 11 AA
3DAOGEAEE Ui UAU Al Al alal AAIEOI AT
ETAOO AEO CAUa jAUI O GCAUa AAc
EADAOEOAOGET ElT El éi1i1 AOE DOAI OEAE

(©)
aABEIOS+ EIA Al AA AAEI I ER

Oi 601



+00001 A OBREA EkEADRA RO\EAGddditesioe T Ol Ahgl AAEI 1A ET1 AUl asal AAT AT A
CEUAT AE eADPi AOg A0OOOgEéeA ODPAOEOET UAORIUEIA] AT §ARRAPASOUADOROT BA
AAg AOET Ui EOAE 110h0 &EUITAEBDEDREEAI GOAA) APEA UOPDBAARETT i
OAET 1 OOEOQI OUTT EUAI T EEI AOE EUEAANEDIaACAA | AOAOBRKEAREEDAAESOE l44
olarak belirtilir. Ki OA CeAGA E@QU ABa AA AAI 1 ARG FHEAD) AAIEADODI 1 AOUTT O CAOeAE] AhOEC
AAET T AGER A1 AA  AAEI AT AAI 1 AKLE] ABYI OAER U] REEAEO AQAGEBAIAIAAO

Ai 1 AOOOI i AGag OA AOUOT Oi Al Ei AGRAQOEHIA OAUAE | Ad)gaoacbﬁicl\&)lql EohgOE O 8
ERTATE EIA Al AA AAEI AT DAOOEEURI “'Q!E@NSF_}HEEW ARBAOACADYADLPEDEA £
Ui UAU A1 AT al gl PonvagsAdnd iDi ®® @IOAIERE AROAOUAT ETET EU AIIEﬂEIA AAgl g |
EOOOOI A OA Ai 1 AOOAOAE EOOOOI A RARAERDOBAE AGEORT | PAODKEDB | AOAAT

AAEA UIIHOWEaT a Ofeall AT AEOAAAO  og+ EIA [EEOI ATEADOIT AOUIT ERIT AI

93031 UigOli OE OA 0aEahOaOal U4 EOAH AR AEAT | AOU Ed | TABRDRA Al I
DAEAOI Al Ah AAPI T AI A OA OAhai A dGAAEORRAT AhAGARI fONAT ARDERT ABRARE

parametreleridir [53]8 4 Tid 1 IAOET Ugegl EUfeirahidickandabitoh O A E @BC-a) enziminin

11 AOEI AOag DPAOOEEI1T AT U000 OA DPABOEAT EARRQIVIGODUIAAI Higi CAOGA EI A
ATl s OOAAT (). EAEEDAADEIiIAAsgl i g EMAATE EI A Al AA  AAEI Al i 0iT1AO,
Eiel E DPAOOEEIT AT UOOOT A OAEEDI EOJHNA AQ OA A ElAA ORIARGDOIAE RE£ ¢ g DGHA0N
Ui 6011 OsA OAEED 1 I[58]04i00 AEDIETN I AGDRAEJD \I.AAA c8u AU O11 Ol AA At
DAEAOI AT1 AOET AA 0OaEah0aOaliahElUIOASIGERE T AA s ADT AOGGAOCAKE AEDOOOI
OAOGAOGaia OA TAIEUAOGE Ee¢ET 11 ADKIA | AOAAI EE OME Op 8vA OMU IADDAAEDT IOAI

AAEA Ui EOAE Ui g0l 1 0EI O O Ul ADI AlDerOA AR | [ ID8KbehNeRwHaBdEA aSidirk (DHA)
OAhal AMERBI ABGAERT ATE ETA Al AA RRE] A HIEDT ADEAPOORIAOUT T O1 61 CA
konvansiyonel AT T AOOAOAE EOOOOI A EI A AdAiAg RIARAART ECOTAHINABTAOA EOEAAOA s
CEOA CAT Al AT1AI AA AAEA Ui ECAEAULARDDAOREOIEIOBXO O O0QAk a POREL DDA A
Uil o011 OE AAgAOI AOET A OAEED i1 AE(NOSIaAth)lmOhEcbhm@@@BEcﬁ&ﬂ&@d@h hdd E
0$+ ERITAIE EIA Al AA AAEI AT pPAOBBEDEI ABEEI IA(NEIA@E@mhéuréEAkkmtrtﬁ@@@Aol
11 Abg EI A& OAAesde ARPDKA konvansiyonel Ehi Ai 1T ACETA CEOA TEOEAAOUI T Of

AT 1T AOOAOAE EOOOOI A OA bPi OEi OOI/AEGEARDWOGI AT OAR g & EQH 4 A AN EAD
EAEOA | OAOEI EI ET CAO&AE] AR OE OEATAFACEO AcOMIE, h 1 EARORTROT g + EE\RVSAlEE
AT AA  AAET AT OI U 10i1T1AOET UgPyDEIVIGIOAIIEOEE OODOIOA E%@O@I_Q%\I’/ﬁ
Ui gOT 1 OE AAgAOI AOET Erbrak kindintdAl OE U0 AAA AENIAgAaal AA O6A AOQU A
(0.35-0.36 gicmeq O A Dl0E|oon:EJg/En@)OOODAO,A@Edré‘«A 0%+ I Al E E|A A

EI A A1 AA AAEI AT Oi Ul AOA CEOA AAEPAUEITEEGAE AlElra/iX@g E@KI&EQAMM EED
[51]. ! UOa AAR 0%+ ERIATE EIA Al AACEAWEATATE heDA®BEE! T AABIET | EEOCAT EA
Ei OAOAT AAEI A OAERD UDDI A@aa DAODRGOEE 08+ ERT ATE  ET&A (%A AA
AAEA AAO ABQ@EAPADREDAAI EI A EIETOAOAGEOEUUTAIAT AT1TAOOAOAE | Pxof
dondurarak kurutma ©A i OEi 0O0i Al E EOOOOIjAP ERQ AR OTAKDEIT RO EQRROA AEOAU AAEA
AAEA EUE AEAAEI EOI EE EUAI T EEI| AGSEriDNasevA antIpE IOA UA M@ QUiTA AOT MA RAICiaA &

OAol Al ARPOIAAS® ERIAITE EIA agAl AR ABREI QAT OKRNDT Al pbi OEi 00i Al E
materyallerin Ug s 31 OA OgqEagh Og OgTablg h lEIr’-\@ﬁEm'é‘\Eﬁ@ﬁlQ@ﬂ\OlEﬁ(\@E AT A 1T AGAOUAI E
p6DAOEI i EROEOS Oi EOIT U EOIIT Al a1 Al AEO eAl ghi

Tablo1:0$+ ERIAIE EIA Al AA AAE] 'A'%%EE‘E’M @%' 'o'o%%?’z\ GhBAFE ACE;t’/j

OakEahOaOaiiagh Ui gbli OE

Materyal R ORI T Pi OEi 0Oi Al E EGOOGOI A ERI AIET AA I,

(glem 3) (glem 3) OA AAEA EqOA Oi OAAA Oi 1 06e Alaglli

E vitamini 0.27 0.32 [25] Pwu | OAT gT AA T EEOT ATEAPOIT AGUIT T
Baccharis = A ] i ET Ji EC = i EEOI 1 Bk Di 1 AC
dracunculifoliaA & 060 925040 0.340.49 [26] Eh I\ A-I~ EI i n U»l EOAEA < l‘EEO..l\A,l ‘E'SQKEBOID\I.I AO
CAUI EG Al ® 0.2 . DAOAI Oi AT 0gl A AAgiag 11 AOAE Ui EOA
3 : (48] AETTTTEE AES UET OAl 11 ABET AR A
Lactobapi!IuAs;j&Iapte}rl\Jm, 0.17-0.37 0.18-0.40 [56] EI'TITEE AEO AL‘JEAI‘O’ \ T A 1 ARg1l AAA g
KEUI T AAEIE 0.61 0.68 (51] AUAAal gE |1 0i1T1AOETA AEOEAE AE
NP v 0.03 [57] ksinafoath AAOEI q EADI Ai A 1T AOGAOUAI T A«
Sodyum floresin 0.012 0.014 (58] EIA EOOOOOI I OhROOO8 o0s$+ EIA [EE
470 GOED 017 0.26 [59] EOEOOAI EUAOUITO TEIEIEUA AOOEgE
di ol 1 El 3.23x102 4.63 x103 [60] AbGOOI O1 AT AR  AAEIEEIN UDONI AGaIAT A
25 01 OEi OAi ARRDOAOAE EGOBGOI A Enl RPE!T @IAAUEl AA T AOEAT ABEGEOBAAI U3 A
[EEOTATEADOIAOUI | ERTATE E1 A F‘E’E'O.Aff'. EADOI 1A AAET 4]
0$+ ERITATETET [ EEDAARBRAAOCIEANGA A AQa 640 6306 ODADq IARIE | A EG OF DI
i1 AGEeA UATE T11AGal A OAgi AT [ghEQlj AT EAROIHADEDIE! g %ﬁ_&b%@”g‘SQQEOL
OA eAEEOAAE [ AOAOUAI EI ET OOI '__@%j?@_@?é%%ﬁét il AlA@/E{§©| MBI Gad a
i1 AGgO AA]I HOIBEDBAEGAARDE AT T AGQ AiEA'LEAO”@pbk E,,OAA, GEEIOI AEUEEO
AhAi AGal a AA EeAOAEgE Eédkirenl EOPAOAT APERABOED AAUI PIOMAFE(CE  OA E
AEO 1 AOIO 111AOGalA EAORAlh KOBAKAI EPAGOEGE DT 1AL UKD AGOAOAE



UE OAI i1 AOAE EOI T Al g1 i gh0Ogq0Bhil ADBAOE ERI Al EAOMEdIAANOq 01 1 gh(
{ EEOT ATEADPOI T AOUT-bu voE I §b &1 A ApapdiyhliA Catnfdk kO1 1 AT g1 Aawsal AA [ EEOI
AAT EOI AT 1 Eh OA ERT AT ET Ei A ORAerimlidiA POKg Ikeneansiyanel dbrdldrardk AKurbithaE ové
000CcOi ATi gh0g 08 ! UOqAAh 0$+~ ERDROEI BODAAEEOAOAIOON AEIEA ED A EB0 Al (ExC
EADPOI 11 A0 Al AA  AAElidikeim iyiE OT AKAAOEGIT AT AEARED8 0$+ EhI AIE EIA A
EECOI OEi PEOEOAT AOET ET EOA Al hilFADigi0h0e OOMAKDA CEHUIAA | g UOPBSIA 0 SHAE
Ehi ATE EI A AI-BEAPQNABIAKET | BG4 EEQITAGEABNYE | AOUT T OAOEIETE AUA
AAgAOlI ACETET EITOAT OEUTTAI AiTEOCDAARDBDEDDOAOI AiEIEA OO MA EA AEED ARG O
i EEOT EAD@I5D.BOAglA3Q ] CEOA AAEA Al RIAET AT AGHOAIT AOal DAOOGEEI I AT ubo
belE O1 A1 BiEdudri Kbsvansiyonel dondurarak kurutma Al T AOGOAOAE EOOOOI A EIT A AT AA AAE
ile elde edilen mikroEADOI 1 1 AOET 0%+ Ehi Al £0 Al AE GACENORBBRERTEI AABGEE OE hA AR IEN
CEOA DPAOOEEI | ATUOO AAgagl gl gledll OAIAGRUT AN ERAT A E OO AQCHME @ahEAOO] |
AAgEhi ACGE OA DAOOGKEAI UARAEBE]aITBOEN ET PAIODOBEDOI AT AA AAEI T AOET EI
AAgi Aisi g h®4 OOE BIOIO Aleg Oal AAT E&£O0OAABDAD, AEI AEOEI I EhOEOS oL

EAOhagil Ah OgolbaH AgEd ahl AR AA AARET AlEE @ADICEAD OIl AOGDT T O CAOe Agil AR O
konvansiyonel AT T AOOAOAE EOOOOI A Ehi HDICAAEI BOAMIENAET AKEBIAATET T OAT OEUIT T A

DAOQe(348-c yt QAICEOA 11 AOEEA EiI ¢ IEBODDODARAscEhDADDEOE EI A Al AA AAEI .
AAE] I[#BBOEEO AAREA €Al aghi AAAR O0GAOEEENG AN AEE 1Q1 ECHEG BUY  +Qui cEYCH
OA TATTTU CEAE ZEAOEl g EADPI AT A 1 AOGAOUATI AOE EIAA DOl AEUT OEE O1 U
Al AA AOIAE EeEl  EOIIAlaliahh E00OOI A3 3dili @Roal AA
DOI AEUI OEEI AOEI Pwy I OAT al Ab | O&ABDIAIRAED AR ag 0ODOAI j 0s+q E

AOOEOAAEI AEEI AOE AAI EOI AT i EhOEQ8 A'o@A‘f@QEEOIEA(f(ﬁdoNQA OcBAE Reki Bd A B B
DOT AEUT OEE Ei ACAL-RAOBOI 1 IEO®BI EHAER AAARAT Al ADal a AEOI AhOEOAO
AAEI T AGET AA OUCOT AEO UETBAT TARGeoNEQ AMATRAR EEABRAENT [ AUg 0O/
"Ol A EAOhalh AEQacbAdilisAparaeasdi ah EARAI EAEO8 $ihi E OaAAE]I gEl ADAA
Ei AOAT AOET EI i EEOI ATEADOI 1 AOUHGUR 01 Q%S4 oa EEARIE | 1BAITA AEUT OAET
CAOe AEI AhOEOEI AEgET AA AT AAE b ggme £A AdiA] e @ikl O ABA 13381 980 8 O 11 Am i AlAanh Qagc
[23]. EOEOAI ET ET ET DPAUTEO Al Oa OOWY | AGIOADRIE BWQI |DA@:E| ©0i RAEA@ADOOI
0$+h ETTOAT OEUTT AT AT 1T AOOAOAE poyat® OfOLUAA p ®A ORI GED OO TAT BEf 1 EOE U
EGOOOI A ERT Al T AOCE El A [ EHQIQOIHAP HAAOUEAGHO0 AEO AAEEI A,
CAOeAEI AhOEOEI AEgE eAl ghi AAA  HIEE OTpAI & AEQuert Gibhiizkisyor AekhEdril #eOE

03 0A03 Ul A Pywsoh woaldMopwEOh CORFORMEBIVIAEE AT E0OTI 1 A0 GCEAEQ Al AA
0.364, 0.392 ve 0.287 dakT 1 AOAE AAI EOI Al i Eﬁp@pﬁEmm@p BAA 1 EEI AOE AAEA AA

Al AA AAEI AT 0611 0el AOA CEOAR EXAIR| Wi EQAE IERRODON IAE ABIOA Il AT AAR E
OAOEIE EAI AA Ul EOAE eEUI T 1 Ol igbrbdiren A koRvankigdhel  dénBlidéak AEEORORTD OF A4 A EhT ,
0Ucoil UETOAIET o0s$+ ERIATE 1I100Qp APRAL EHORAT ERPDROBA !'{UAdia E AC)'
eAhi AAA ET 1T OAT OEUITAI DPi OEI OOIANTEA BRI AUEEAAA I AAg ABEEATRAUA
Oi Ul Aogl TAI EeAOEsE Px8pe OAl ki 4 OAAOCENT AT ATAT AGDRAA (B h0a0
EG0BOI A EI A AT AA AAEI Al O Ul AGajAil Alei ROAORGE 3 @8 A1 EEATIHAL DE

ERTATE EITA Al AA AAEI AT OlUIA@QUAd)MMA%%%@EAWﬁ ':EUUBATIPIEE]AO A:—EUI
AAT EOT ATTEROCEDS ASAAERKEI BT AAEAARMATNIEO TEAAOAT Ui EQAE AAgAO

EeAOEgER 11 0h0OO0OI AT AAIT AAgEIl AOAT 4 O@@|8,AAAEUI,EOAAEEIC)5E0E38ZUI@Q|A&OEPAA
AT 1T AOOOI i AGg O1 T OAOT AA Al AA AeAAznq&mAAlAL@gul Ed QOACAAT MDD OAO EI
EOEOOAI 1 AOET ET EOOOI A 03 0AO041d Aﬁmta@ggoﬁm@lo@u);\oqcp/y\lAQ\/gb(QH E® APpDa P
El A AqulAllthAaAOSAAOEﬂJ%lErmMElczammmlili&guap@ J1AOE EeET UAOAOD

Uil 011 OE OA OaEahOaOaliagh Ui sQUCOEAARILA®] AGR EET TAOAT QE W ARl E

dondurarak kurutma ile elde edilen tozlara (0.230.28 g/cm3) erekmektedir.

AAT UAOh bi OEiI OOI ATE EOODOGOH EI Al AR AAEI AT O1 Ul AOA jm8ou

glem3) CEOA  EOA AihiE i1 #Dwde AAI EOI AT i EhAE éAhAEEI o)

Ei T OAT OEUI T Al Ai 1 AOOAOAE EOOOOI & gAJA i AR, A (J;Ap,%ju (9 gb&\pﬁlAUE
Ugeal UTgOT1 OEIAOgTal AihiE TILHAQaRG @6@@EEI6’E| {&A
el E AAUIA AihlOE T1iAGCg EIA Ae ARRB O84 éJ@;gé\,Amjg I
bi OEi 001 AT E EOOOOI A EhIAIE g ﬁdA 'éééé%g % OEOAIETE

EOT AENTEAIO AEAAEI EOI EE EUAIIEEI Oél AUag A8 1 AOAE

nitelendirilirken PDK ve konvansiyonel dondurarak kurutma

Ehieldd EI A A1 AA AAEI AT EOI AEI AOET AEAAEI EOI EEI AOE OEUES i1 AOAE
AOi cOI Bl ivAbGd AT DAOOEEI T AT UOOO AT Al EUI AOET A CEOAR 0%+

ERl AT E EITA DAAIOKOEEAAEIADET EIT 1T OAT OEUIT AT Ai1 AOOAOAE

kurutma (279 AiqQ OA Di OEi OOi AlAE) ile@O®OOi A | pwv 8 Y

AAET Al DAOOGEEI 11 AOA CEOA AAEA EieéeiE AT UOOOA 11 AbeO

AA1T EOI Al [pHeh OED $ + Ehi Al E Ei A OAT Ei ET EI

i EEOT AT EADPOI 1 AOGUT 1 61 61 CAOKAEI AhOEOEI AEgE AEO éAlahi AAA 0%
ERTATE TTOA 1T EER DPAOOEEIT AiUOOOh 1TAIi EeAOEsEh g0ai OOAAEI E(
i EEOT AT EADPOI T AOUT I OAOEI E CEAE DAOAI AOOAI A0 AeaqOal AAI

ET 1 OAT OEUITAI AiT1 AOOAOAE EOOOOI A OA bi OEiIi O0Ii ATE EOOOOI A



Tablo2:0$+ EhI AT E EI A EOOOOOI Al AAREUGOIT AGAOUAIT T AOEIT
Materyal Koruyucu/Kaplama Nozul 0AOOEEI | 3P 'I& ? i';EE E Kaynak
Materyali Tipi i AT Q (m?/a) a
0AUT EO Al Ogq - 4AE AEah 393-480 _ [15]
Kanamisin - dEE AEah 6.4-13.5 B [18]
Tripsinojen Trehaloz Ultrasonik 20-80 - [20]
"1 OET OAOOI - 4AE AEah 100-300 19.2.97.7 21
Lizozim Trehaloz dEE AEagh 9-129 R [22]
Lactobacillus paracasei Trehaloz, maltodekstrin 4AE AEagh 400-1400 R [23]
E vitamini OAUT EO Al Og 00 dEE AEgh 145.3 B [25]
Baccharis dracunculifolia -AITEOITh T 1A L. .
AEOOOAE O ERAGOAGs 1NT AFah 4806l - 126]
a
Fenitoin - $EOO AEagl 25 36.5-58.5 [27]
10-Hidroksi Kamptotesin "1 EOCAOT T Ol Ultrasonik 29.8-42.17 _ [29]
Darbepoetin alfa Trehaloz Ultrasonik 3.25.2 24-29 [30]
9 A@iAge Oa U Oi - - 415 ) [49]
KEUI T AAEIT E« - dEE AEah 91.1 B} [51]
. 0AUT EO Al O0a O . e
Vanilin ) i dEE AEagh 24-165 R [52]
siklodekstrin
0AUT EO Al O0g 00
Lactobacillus plantarum frukto -oligosakkarit, sodyum dEE AEgah 54.0-104.1 R [56]
aljinat
Kurkumin Kitosan dEE AEah 30-120 B} [57]
Sodyum floresin Mannitol, maltodekstrin $EOO AEal 50 3 58]
rhDNase, anti IgE -ATTEOI I h OOA dEE AEgh 5.9-32.0 44.1-127.7 [64]
Salmaterol ksinafoat Laktoz, mannitol, trehaloz 4AE AEah 10.9-34.9 . [65]
Mannoz, glukoz, sakaroz, . e A
Lactobacillus casei e s dEE AEah 24.8 - [66]
Ol EOI' U
I OAT Al T ET - dEE AEgh 11.8 i, [67]
WOEOAT UAT Al inal AGEGET EF  Ulrasonik 2398.10 4351087 8]
(rhEGF) ' '
Klaritomisin -ATTEOI TR O Ultrasonik 0.2-0.7 _ [69]
Diterpeonid lakton (EAOT EOEDPOI D dEE AEah 0.62.5 B [70]
Kolesterol-etilen glikol Mannitol Ultrasonik 21 - [71]
BSA Polilaktitglikolit (PLG) Ultrasonik 10 _ [72]
acEOAEA [ AT OA P
AEOOOAED? - dEE AEah 19.3 _ [73]
0T 1 EIAO 1 EDPE - 4AE AEagh 166-415 B [74]
5 Kaynaklar 4] -TOCAT #!h (AOIAT . h 7EEOA 0!
. L . o x .of micro-l OCAI EOI O AU AOQMEnalCdi A
(1] Adamiec J, Kaminski W, Markowski 3 h 3 OOOI E¢ € l\jjcrobiological Methods66(2), 183-193, 2006.
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