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1. Differential Scanning Calorimetetry (DSC)
2. Scanning Electron Microscope (SEM)
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Table 1 Characteristics of freeze-dried saffron

aqueous extract

Parameter Value

Drying efficiency (%) 55.33
Moisture content (wet basis % ) 6.45

Crocin * 255.27

Safranal * 45.46
Picrocrocin * 73.50

* According to the lIranian National Standard
No0.259-2, the dimensionless indices of picrocrocin,
safranal and crocin are calculated based on the
direct reading of the absorbance for 1% aqueous
solution of ground saffron stigmas at 257nm,

330nm and 440nm, respectively [51, 52, 59, 60].
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Table 2 Effect of wall material on physicochemical projestof saffron extract microcapsules

Property Wall material
Maltodextrin Whey Protein Gum Arabic

Moisture content (%) 3.3r 572 5°
EE% of crocin 85.69 48.43 50.63
EE% of safranal 87.54 90.2¢F 75.2T
EE% of picrocrocin 75.22 90.5% 66.22
Spray drying 70.65 37.38 4752

efficiency (%)

Density (kg/m) 400° 260 310
Particle size (pum) 15.55 18.13 12.60

Averages with the same letters are not signifigadifferent in each row (P<0.05)
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Table 3 Regression equations, determination coefficientsheadflives of crocin, safranal and
picrocrocin loss

Deter mination

Wall material Regression equation coefficient (R?) Half-Life (Day)
Crocin (colour)
Maltodextrin Y=- 0.0022x+4.46 0.96 19¢
Whey Protein Y=- 0.007x+4.62 0.96 oF°
Gum Arabic Y= -0.0067x+4.50 0.99 102
Safranal (aroma)
Maltodextrin Y=-0.0046x+4.4 0.98 150
Whey Protein Y=-0.0056x+4.5 0.95 123
Gum Arabic Y=-0.0077x+4.5 0.99 o0
Picrocrocin (taste)
Maltodextrin Y=-0.0038x+4.4 0.93 180
Whey Protein Y=-0.0062x+4.5 0.98 117°
Gum Arabic Y=-0.0063x+4.5 0.99 110

For each quality attribute the data with the samtiels are not significantly different (P<0.05).
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Fig 1 The loss rate of saffron bioactive compounds

during 45 days storage of microcapsules at
different temperatures and relative humiditidsg :
crocin ,B) picrocrocin andC) safranal
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Fig 2. SEM micrographs of saffron extract
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(Mag.2000X) andC) whey protein (Mag.2000X).
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temperature of saffron extract microcapsules
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The purpose of this research was to encapsulateidhetive compounds of saffron (colour, taste and
aroma) in order to manufacture a high-economicevghnoduct. For this purpose, the effect of
different bio-polymers, Maltodextrin, Whey proteiand Gum arabic on the stability of
microencapsulated bioactive compounds of saffrath wie spray dryer was evaluated. The result
showed that the encapsulation efficiency and theuatnof saffron compounds were highly affected
by type of biopolymers, relative humidity and temgiare during the drying process and storage. The
picrocrocin and safranal content in microcapsulepared with whey protein were at the highest
compared to the other wall materials, whereas endése of colour strength, maltodextrin showed
better protection for the crocin .This research gested that the microcapsules containing
maltodextrin has a better quality in terms of befficiency (mass production) and protection of
bioactive compounds among other wall materials gwpeotein and gum arabic) and can be
recommended to the industry. At all the temperagxamined, as the relative humidity increased, the
loss rates of crocin, safranal and picrocrocin ieoset reached its maximum at 75% relative humidity.
The results showed that with increasing temperagma humidity, particularly at 45 °© C and 75%
humidity, the spherical from (morphology) of miatapsules has been changed and the number of
cavities and dents widely increased. Also as tHative humidity increased, glass transition
temperature of maltodextrin decreased.
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