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Encapsulation of Avocado Oil Using Spray Drying

Eun Kyung Bae' and Gun-Hee Kim*

Department of Food and Nutrition, Duksung Women's University
!Plant Resources Research Ingtitute, Duksung Women's University

Abstract This study was performed to verify the effects of encapsulation against oil oxidation. Thiobarbituric acid (TBA)
vaues of samples were compared during storage at 60°C, indicating that the encapsulated avocado oil had lower TBA
values than the free avocado oil. Microcapsules consisting of a whey protein isolate (WPI)-only wall system had dightly
improved oxidative stability; however, spray-dried particles containing a high proportion of matodextrin (MD) clearly
offered better protection from oxidation than the other forms of encapsulation. The chlorophyll (Chl) content of the
encapsulated avocado oil was higher than that of the free oil sample. When compared to the control, al wall systems
protected the change of the chlorophyll content storage. No large differences were observed between the encapsulated
powders according to the various wall materias. The color of the encapsulated oil changed from green to yellowish-green,
indicating the formation of pheophytin from chlorophyll. The yellowish color of the oil correlated with a reduced total Chl
content. In conclusion, encapsulation with spray drying for avocado oil could lead to improved stability during storage with

respect to oxidation and the preservation of chlorophyll.
Key words: avocado oil, spray drying, oxidation, chlorophyll
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Table 1. Composition of the O/W emulsion

Component Weight % in O/W emulsion
Core Avocado oil 9
WHPI100
WPI:MD = 90:10
wall WHPI:MD = 50:50 18
WPI:MD =10:90
Distilled water 73
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(ES)= ERA AT

total volume of separated water
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Fig. 1. Emulsion stability index of avocado oil emulsions using
different wall material at 25°C.
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Fig. 2. TBA test of spray dried sample stored at 60°C (ug/g). - @-,
Qil; -x%-, W100; -[J-, W90M 10; -<>-, W50M50; -*-, W10M 90
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Fig. 3. TBA test of spray dried sample stored at 25°C. -4-, Qil;
-%-, W100; -[J-, W90M 10; ->-, W50M50; -*-, W10M90
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Fig. 4. TBA test of spray dried sample stored at 4°C. -4-, Qil;
-%-, W100; -[J-, W90M 10; ->-, W50M50; -*-, W10M90
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Table 2. Change of chlorophyll alevel during the storage periods
at 60°C

Type 0 week 1 week 2 week 3 week
Qil 0.69+0.09" 0.69+0.13* 0.46x0.08° 0.50+0.08°
W100 0.73+0.15° 0.54+#0.11° 0.59+0.08"° 0.57+0.08"
W90M10 0.71+0.13* 0.67+0.12° 0.69+0.10* 0.66+0.04%
W50M50 0.70+0.04* 0.66+0.13* 0.62+0.12° 0.61+0.01°
W10M90 0.70+0.11* 0.64+0.02® 0.67+0.08% 0.66+0.11%
*Means with same letter are not significantly different.

Table 3. Change of chlorophyll b level during the stor age periods
at 60°C

Type 0 week 1 week 2 week 3 week

Qil 0.27+0.06* 0.27+0.05% 0.11+0.03° 0.12+0.06"

W100  0.23+0.07% 0.25+0.17% 0.23+0.05% 0.25+0.05%
W90M10 0.24+0.03* 0.25+0.13* 0.28+0.12% 0.25+0.082
W50M50 0.24+0.20* 0.21+0.13* 0.24+0.04% 0.22+0.092
W10M90 0.23+0.04* 0.22+0.12* 0.24+0.01* 0.24+0.022
*Means with same letter are not significantly different.
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Table4. Color changes of spray dried avocado oil during storage at 60°C, dark

Time Type
(week) ail W100 W90M10 WS50M50 W10M90
0 CIEL ab 2343 -1010 2317 2350 -970 2251 2405 -883 2057 2425 -834 1934 2487 -850 1951
CIEL Ch 31943 180.88 30037  180.93 25061  180.95 22188  180.93 22640  180.89
1 CIELab 2290 -716 1740 2449  -757 1773 2360 -912 2160 2407 -824 1907 2363 -1007 2317
CIEL Ch 17697 181.16 18576  180.97 27485 181.02 21574  180.92 31905 180.89
2 CIELab 2185 -468 990 2132 -413 968 1937 -560 1388 2059 -412 954 2052  -389 9.9
CIEL Ch 50.91  180.60 5539  180.98 11208 181.28 53.94  180.92 4893 180.96
3 CIELab 2093 -18 357 1993 -371 800 1758 -394 962 1791 -18 431 1578 -122 516
CIEL Ch 803 180.42 38.90 180.67 54.07 18119 11.02  180.94 1407  179.50
4 CIELab 2301 -090 178 2200 -214 517 2183 -356 789 2240 -156 334 239 016 380
CIEL Ch 200 180.42 1567 18112 3750 180.75 681 180.65 7.25 18053
5 CIELab 2261 -067 128 2174 200 518 1987 -298 712 2165 -145 309 441 031 250
CIEL Ch 104 180.36 1540 181.62 2979  181.06 584 18062 317  179.88
6 CIELab 2323 053 074 1884 232 647 1927 -203 445 2104 -157 38 1096 019 254
CIEL Ch 041 179.83 2359 182.72 11.96  180.72 878 18126 325 18138
7 CIELab 2225 039 054 2100 -378 1049 2147 -197 474 2120 -204 520 1253 009 320
CIELCh 022 17979 6215 182.62 1316  181.09 1559 18147 512 178.78
8 CIELab 2257 -033 055 2335 -299 867 2451 -183 524 266 -014 348 734 032 339
CIEL Ch 021 180.13 4203  184.05 1538  183.49 6.06 17059 578  180.50
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Table 5. Color changes of spray dried avocado oil during storage at 25°C, dark

Time Type
(week) oil W100 W90M 10 W50M50 W10M90
0 CIELab 2343 -1010 2317 2350 -970 2251 2405 -883 2057 2425 -834 1934 2487 -850 1951
CIEL Ch 31943 180.88 30037  180.93 25061 180.95 22188  180.93 22640  180.89
1 CIELab 2277 -840 2016 2503 -655 1560 2431  -969 2281 1440 -593 1769 1840  -7.36  20.09
CIEL Ch 23845 181.09 14319 181.06 307.10  180.99 17411 186.26 22887 182.28
2 CIELab 1959 -695 1563 1895 -583 1409 1800 -668 1655 1976  -548 1301 1997  -495 1148
CIEL Ch 14623  180.81 11634 18113 150.30 181.28 99.690  181.03 7813  180.92
3 CIELab 1928 -714 1538 1912 -569 1261 1853 -613 1344 19003 -665 1452 1937 669 1445
CIEL Ch 14375  180.66 9572  180.76 109.10  180.71 12755 180.71 126.74  180.67
4 CIELab 2182 -752 1623 2145 -624 1369 2170 -662 1452 2182  -664 1452 2240 661  14.40
CIEL Ch 15095  180.67 11311  180.72 12730 180.71 12742 180.71 12551  180.70
5 CIELab 2226 -706 1529 2249  -602 1299 2216 -636 1392 2211  -666 1457 2064  -560 1195
CIEL Ch 14177  180.68 10246  180.67 117.14  180.71 12834  180.71 87.04  180.63
6 CIELab 1884 644 1470 1957 -531 1325 1956 -585 1375 1887 -551 1362 1895 -494 1151
CIEL Ch 12879  180.87 10184 18133 11168  180.99 107.95 181.26 7844  180.95
7 CIELab 1987 662 1523 1981  -48 1145 1814  -522 1294 1793 -544 1336 1953  -4838 1164
CIEL Ch 137.86  180.90 77.37 18100 97.33  181.28 10403 181.22 7961 181.06
8 CIELab 2404 -710 1598 2076 -495 1218 2335 -582 1356 2381 -168 419 2358  -489 1121
CIEL Ch 15289  180.81 8645 181.23 108.80 180.95 1021 181.32 74.84  180.88
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Table 6. Color changes of spray dried avocado oil during storage at 4°C, dark

Time Type
(week) ail W100 W90M10 WS50M50 W10M90
0 CIELab 2343 -1010 2317 2350 -970 2251 2405 -883 2057 2425 -834 1934 2487 -850 1951
CIEL Ch 31943 180.88 30037 180.93 25061 180.95 22188  180.93 22640  180.89
1 CIELab 2324  -884 2093 2265 -854 2063 2314 -841 1990 2267 -865 2115 2244 -1009 2415
CIEL Ch 25804  181.02 24922 18113 23346  181.02 26110 181.20 34259 18108
2 CIELab 1941  -717 1692 1840 -622 1582 1851 -620 1565 1958  -603 1447 2015 -615 14.26
CIEL Ch 168.87 181.01 14439 18147 14163 18141 12292 181.09 12051  180.93
3 CIELab 1914  -687 1469 1892  -646 1447 1977 -681 1495 1979 -695 1512 1992 -7.31 1565
CIEL Ch 13151 180.64 12551  180.79 13499 180.72 13849  180.69 14912  180.64
4 CIELab 2188 -728 1629 2252  -687 1523 2258  -7.30 1597 2249  -7.04 1565 2259  -7.33 1615
CIEL Ch 15021  180.79 13067 180.75 15418 180.71 14721 180.76 157.25 180.73
5 CIELab 1960 -676 1510 1901  -620 1425 2135 -673 1538 2100 -676 1548 1849  -641  16.03
CIEL Ch 13685 180.78 12071  180.89 14085 180.87 14270  180.87 14906  181.35
6 CIELab 1879 671 1529 1858 -629 1472 1869 -618 1446 1867 -605 1420 1940  -649 1462
CIEL Ch 139.35 180.86 12816  180.97 12369  180.97 11911  180.98 127.87 180.81
7 CIELab 2216 -729 1684 1948 585 1365 1603 -561 1357 1585 -555 1360 1674  -599  14.30
CIEL Ch 16848  180.91 11023  180.96 107.80 18114 107.88 18121 12018  181.07
8 CIELab 2420 -715 1542 2325  -746 1701 2471  -745 1617 2422  -745 1645 2411  -7.97 1745
CIEL Ch 14443  180.66 17247  180.86 15849  180.68 16308 180.74 18409 180.71
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