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Microencapsulation of Aster scaber and Aster glehni by Spray Drying
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Abstract

Spray drying was used as a means for microencapsulation of Aster scaber and Aster glehni. The optimum conditions of
spray drying were found to be 210T for the inlet temperature and 5 mimin for the feeding rate. The color difference
decreased by 12~25% for the herb extracts depending om storage temperatures. With an increase in storage temperature,
color of the control changed considerably compared to microencapsulated powders. This is due to the fact that wall materials
minimized effect of oxygen on the herb extracts. Microencapsulated powders in the amounts of 50 ppm and 250 ppm added
to hydrogenated soybean oils led to lower acid values and conjugated diene values during 6 day storage. Compared to the
control, the herb extracts displayed 16~48% increase in antioxidation effect, while the microencapsulated powders exhibited
46~88% increase. Extracts also showed lower conjugated dienoic acid contents than those of the control. Although
antioxidation effect of the microencapsulated powders did not prevail on the significant level in the early stage of storage of
oils tested, it became predominant after ome week of storage as wall materials were gradually degraded under the high
temperature thereby releasing core material from the microcapsule.
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Table 1. Apparent viscosity of some emulsions blended with
gum arabic and soluble starch

gum arabic : soluble starch  apparent viscosity  shear stress  shear rate
(30% solid) (mPa - 5) (Nfm?) (1)
1 0 639 60 930
2 1 453 42 93.0
3 1 511 53 9.0
1 1 603 56 930
1 2 23 86 930
1 3 %6 89 930
0 1 705 66 930

Table 2. Apparent viscosity of some emulsions blended with
gum arabic and dextrin

gum arabic : dextrin apparent viscosity  shear stress  shear rate
(30% solid) (mPa - 5) Nm?) (i)
1 0 639 6.0 93.0
1 1 43 41 93.0
2 1 390 36 930
3 1 362 34 9.0
5 1 453 42 9.0
0 1 882 8.2 3.0
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Fig. 1. Emulsion stability of microencapsulated powder by
spray drying with 30% wall material solution (A: gum
arabic + dextrin solution, B : gum arabic + soluble starch
solution).
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Table 3. Overall thermal efficiencies at various inlet air
temperatures and feed rates

(Unit: %)
Feed Gum Arabic + Dextrin  Gum Arabic + Soluble Starch
te 5 10 125 5 10 12.5

Temp. ™\ (m/min) (ml/min) (ml/min) (mY/min) (mi/min) (mi/min)
190C 446 497 544 466 538 579
210C 488 547 552 493 544 587
20C 478 540 545 478 500 540

Table 4. Evaporative efficiencies at various inlet air
temperatures and feed rates

(Unit: %)
Feed Gum Arabic + Dextrin  Gum Arabic + Soluble Starch
te 5 10 125 5 10 12.5

Temp. ™\ (mymin) (mi/min) (mi/min) (my/min) (mi/min) (mi/min)
190C 527 641 644 556 582 689
210C 586 652 683 587 654 698
20C 578 603 663 574 650 650

Table 5. Moisture contents at various inlet air temperatures
and feed rates

(Unit: %)
Feed Gum Arabic + Dextrin  Gum Arabic + Soluble Starch
Rate 5 10 125 5 10 125

Temp. ™\ (ml/min) (mi/min) (m}/min) (ml/min) (m/min) (mi/min)
190C 371 554 704 432 467 859
20C 376 469 708 356 390 684
230C 375 413 638 345 382 614
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Table 6. Flow properties of microencapsulated powder of
Aster scaber and Aster glehni extracts with different wall
materials

Aster scaber Aster glehni
gum arsbic + gum arabic + gum arabic + gum arabic +
dextrin soluble stach  dextrin soluble starch
Avg. particle diameter BOM4m R2lm  WHOm 1238 m
Uniformity(R6YRI0) 309 267 486 44
Angle of repose(A) 568 58T 589 44
Angle of decay(B) a7 461 494° 467
Angle of dffrence(AB)  130° e 95° 7
Apparent density 0186 gc 0163 goc 0182 g 0164 glec
Tapping density 0492 gl 0463 gl 0497 gc 0454 glec
Compressiveness 622% 64.8% 634% 639%
Cohesiveness %.0% 96.0% 9.5% %4.5%
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Fig. 2. Particle size distribution for micorencapsulated
powder of Aster scaber extracts with different wall materials.
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Table 7. The AE values for Aster scaber extracts and
microencapsulated powder of Aster scaber extracts with
different wall materials during 6 week storage

gum arabic + gum arabic +
dextrin soluble starch

4T 25T 50C 4T 25C 50C 4T 25C 50T
455 726 2251 128 034 2332 084 275 299
1350 11.56 3126 175 148 2546 097 485 690
1436 1496 3550 206 252 3125 002 527 1016
1610 1820 4690 347 561 3142 1.60 11.80 1145
2166 3255 5436 751 9.66 3575 083 12.88 15.31
27.87 3222 5843 1064 1376 39.15 329 1323 2029
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Table 8. The AE values for Aster glehni extracts and
microencapsulated powder of Aster glehni extracts with
different wall materials during 6 week storage

gum arabic + soluble
starch

4T 25T ST 4T 25T 30T 4T 25T 50T
1 222 1060 1777 554 509 1063 013 052 343
2 313 1290 3091 664 968 1499 029 840 765
3 653 1885 6097 752 1587 3039 213 1223 928
4 1639 5020 6978 720 1748 3617 476 1439 158
5
6

Time control
(week)

gum arabic + dextrin

2013 6762 8985 842 1902 5504 oIl 1577 2246
2654 7252 11196 933 2652 5800 662 2191 2907
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Fig. 3. Changes in acid value for hydrogenated soybean
oil(HSB) added to extract and microencapsulated powder at
60T for 6 days (powder A : gum arabic + dextrin, powder
B : gum arabic + soluble starch).
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Fig. 4. Changes in acid value for soybean oil(SBR) added to
extract and microencapsulated powder of Aster scaber at 6
0T for 30 days (powder A : gum arabic + dextrin, powder
B : gum arabic + soluble starch).
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Fig. 5. Changes in conjugated diene value for hydrogenated
soybean oil added to herb extracts and microencapsulated
powder of herbs at 98T for 14 days (powder A : gum
arabic + dextrin, powder B : gum arabic + soluble starch).
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Fig. 6. Induction time for palm oil and soybean oil added
to extracts and microencapsulated powder at 60T for 30
days (powder A : gum arabictdextrin, powder B : gum
arabictsoluble starch).
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Fig. 7. Changes in peroxide value for soybean oil(SBR) added to extracts and microencapsulated powder at 60T for 30 days
(powder A : gum arabictdextrin, powder B : gum arabic+soluble starch).
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Fig. 8. Changes in peroxide value for palm oil(POR) added
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arabic+soluble starch).
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