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INTRODUCTION

e N Physicochemical properties: g - Surface free fat (SFF) at45°C m [ ow temperature ESD and traditional high heat SD
RPN A issing link in | - - - .
*## continuous ® (Oil emulsions were formulated to contain 20% to 80% - were used to dry oil emulsions atvarious oil loads
) e = = manufacturing! . . . =, (20% to 80%, w/w).
Hiarone ST i (w/w) vegetable oil, encapsulated with maltodextrin % I
0.3 atmospheric pressure : boiling point is -30 degree Celsius ags . . . 2 N . . . 0
<< Freeze drying m Spray drying >> and stabilized with sodium caseinate. N R e - I\/Iotlsturet_cc_)tntebn’; In aOIIZpOO\_/vders Wf_s Iesfs t_fllicm Zc’vl/o and
30°C 0°C 1°C 25°C  26°C 99°C  100°C 230°C ® (Oil emulsions were dried by ESD (90°C inlet/35°C v T ienh o Alenth o BHont Water atlivity DEIOW L.25, ITTeSpeciive or o1 10ads.
( X X ] mESD20%0L  mSD20%0L  WESDS0%OL  m SD 50% . . .
Gans in drud - outlet) and SD (180/95°C).(Tble 1 SR AROL ESAROL  MESDROROL = Shoonit B Encapsulation efficiency (EE) was greater in ESD powders
aps in drying technology _ _ _ _ Fig. 3. Surface free fat content in ESD and SD at 20%, 50% and 80% oil loads.
L] PhySICOChemIC8| prOpertIES Of fFESh Oll pOWderS powders during Storage at 45°C & 22% RH . .
m Electrostatic spray drying (ESD) is a low-temperature were measured and compared between ESD and SD Using 50% (w/w) encapsulated oil as an example, the EE
drying process (inlet: 80-150°C) relative to spray drying at various oil loads (OL). m [rrespective of oil loads, SFF content in fresh oll was >97% in ESD powders compared to <90% in SD.
powders was lower in ESD powders compared to SD

(SD) (Inlet: 150-230°C)"-2

m ESD combines gas liquid atomization and electrostatic
charge in a single-step process

This is explained by SFF which is approximately three
times lower in ESD powders at 20% and 50% oil loads.

Suface Lo o | Encapsulation powders, and this trend was maintained during
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During storage, peroxide values increased at 22°C and

: : : : ESD 90/35- . X ! . : . ; ) : ) _ . : o _
m ESD takes place in an inert gas environment where 0, is 0 o073 1142025 016650004 | 1052039 ] 4988:011 § 91712077 ] _ zz Peroxide value (PV) at 22°C this v;]/_ashac_celéalgated zt 45°C, howe\;etr, tgglljncrease
replaced by N2 Eig%f" 1.03+0.18 018850032 | 2153049 79895010 | 73052059 -E: 5 was figherin powders tompared 1o '
] ] ] o I.-.-.-.-=====.-.-I I.-.-.-.-=====.-.- E_ . .
N ESD IS Su|tab|e for processmg heat and Oxygen-sensmve 3230%?_5' 0.41 + 0.07 0.097 £0.002 ! 062+020 , 1993+005 ! 96.89+0.99 ;>E, 1: I I I'I III' The||OW temdper.ature lEItE.CtI’OStHFIC E[Oieshs of[ferséla large
: : : : : : : j : , z scale spray drying solution applicable to heat and oxygen
materials, such as microorganisms, proteins, bioactive ST L0 ooneonn | soseoss | sme0nm | ssseoss | | i n 15 which d otherw
materials, encapsulated oils, and pharmaceuticals 50%0L . . . | Day 0 2 Month 4 Month 6 Month sensitive materials which would otherwise be exposed to
’ ’ oL 1032025 01920009 | 37.41:180 79655045 | 53035253 | WESD20%0L = SD20%0L  WESD50%O0L = SD50%0L thermal degradation and loss of quality and functionality.

m (Oil powders produced by ESD were compared with those
produced by SD in terms of encapsulation efficiency and
stability during storage.

Fig. 4. Peroxide value in ESD and SD powders
during storage at 22°C & 22% RH
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B Peroxide value was lower in ESD powders compared

| Storage stability to SD powders, irrespective of oil loads. Similar ) Influence of drying temperatures and storage parameters
(OW smulsion: 0, Matodetin HNCH N _ trends were observed during storage at 22 and 45°C on the physicochemical properties of spray dried infant milk
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v v . . .y anie
. Tl Storage (s ot o oxidative stability. could be due to their lower SFF and higher EE.
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Fig. 2. Surface free fat content in ESD and SD powders
during storage at 22°C and 22% RH

Table 1. Drying parameters used in ESD and SD
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