KOREAN J. FOOD SCI. TECHNOL.
Vol. 29, No. 3, pp. 527~532 (1997)

#ORdat @EXM2(7} g20Qt 2Fel 2H0|ME HH X

TS
54 - F4A
Sdeiea A%

M0l o|Xl= HE
RSt
dopets}, 4|

S CRIRN L TR

Fo L A 3ot

HYFARH AP L PAAEFGATA

Effects of Gamma Irradiation and Ozone Treatment on
Microbial Decontamination and Fatty Acid
Compositions of Aloe and Pollen Powders

Hong-Sun Yook, Young-Jin Chung, Jung-Ok Kim*,
Oh-Jin Kwon** and Myung-Woo Byun**
Department of Food and Nutrition, Chungnam National University
*Department of Home Economics, King Sejong University
**Department of Food Irradiation, Korea Atomic Energy Research Institute

Abstract

The comparative effects of gamma irradiation and ozone treatment on the microbial inactivation and fatty acid
composition were investigated for improving hygienic quality of aloe and pollen powders. Gamma irradiation
at 10 kGy resulted in sterilizing total aerobic bacteria, molds and coliforms below detective levels, while o-
zone treatment for 8 hours up to 18 ppm did not sufficiently eliminate the microorganisms of aloe and pollen
powders. The compositions of fatty acid were not significantly changed by gamma irradiation up to 10 kGy.
However, ozone treatment markedly decreased unsaturated fatty acids by approximately 20~80% in contents,
whereas it significantly increased saturated fatty acids (P<0.05).
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Table 1. Comparative effects of gamma irradiation and ozone treatment on microbial inactivation of aloe ar-
borescence, aloe vera and pollen powders (unit : CFU/g sample)

Treatment
Sample Microorganisms

Control 2.5 kGy 5 kGy 7.5 kGy 10 kGy Ozone"
Aloe Total aerobic bacteria 1.6x10° 1.3x10* 88x10° 1.2x10° - 1.1x10°
arborescence Molds 6.0x10* 2.5%x10° 7.5% 107 1.0x 107 - 2.9x% 10
Yeast 5.9x10° 3.0x10° - - - 8.5x 10°
Coliforms 7.0x 10° 2.6%10° 1.0x 107 - - 1.3x10°
Aloe Total aerobic bacteria 2.7x10° 1.5x10° 3.7x10° 8.0x 10" - 6.5x10°

vera Molds 1.2x 10 8.0x 10 - - - -
Yeast 39%x10° 1.7x 107 - - - 1.5x 108

Coliforms 1.0% 10* - - - - -
Pollen Total aerobic bacteria 7.2x10° 5.9x10° 6.5x 107 - - 1.0x10°

Molds 23x10° 1.2x10' - - - -
Yeast 1.2x10* 27%x10° 3.8x10° - - 9.5x 10°

Coliforms - - - - - -

DOzonized air with an ozone concentration of 18 ppm was sparged into the sample for 8 hours at an air flow rate of 5 liter min.”.
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Table 2. Comparative effects of gamma irradiation and ozone treatment on fatty acid compositions of aloe ar-

borescence, aloe vera and pollen powders'

Treatment
Fatty acid Aloe arborescence Aloe vera Polien

Control "5 kGy “10 kGy Ozone’ Control 5 kGy 10 kGy Ozone® Control 5 kGy 10 l.(Gy Ozone®
Crude lipid (%) 3.33 3.33 332 342 298 3.01 3.09 334 994 1035 11.12 1206
Lauric Cpe 315 315 316 525° 143 1.76 2.02 083 056 059° 066 1.63"
Myristic  Cuo  3.71° 3770 4000 682" 1.46° 146 1470 201" 158 2020 232 652°
Palmitic ~ Cio 24.38 2287 2272 44.14" 53.79° 53.57° 5350° 68.15" 28.03° 27.18 27.20° 5828
Palmitoleic Ciy  0.46 0.36 036 037 040 0.40 0.42 0.59 - - - -
Stearic Cio 2200 224 231" 350" 1665 16.70° 1673 21.71° 240° 296° 343 904"
Oleic Csy 3010 3320 346" 251" 1044 10.71°  10.70° 222  621° 609 603 186
Linoleic ~ Cp, 25.15° 2535 2534 1473 1280° 12.52° 1216 1.69" 10.81* 1091* 10.90° 351"
Linolenic Cps 37.94°  3832° 3867° 2268  3.03 3.01 3.00 284 4757 4694 4685 15.46"
Arachidic  Cyy - - - - - - - - 137 136 131 1.02
Gondoic Cao - - - - - - - - 0.76 0.75 0.73 0.57
Behenic  Cay - - - - - - - - 0.71*  0.66° 0.58 2.11b
SFA’ 33.44° 3203 3219 59.71" 7333 73.49° 7372 92.770° 34.65° 3477 3549° 78.60"
MUSFA* 3.47 3.68 382 322 1084 1111 1112 277 697" 684 676 243
PUSFA’ 63.09° 6367 6399 3707 1583 1553 1516  4.53" 5838 57.85* S57.75° 1897

PFatty acid were analyzed immediately after gamma irradiation and ozone treatment, and each value is the average of triplicate de-
terminations and expressed as % fatty acid composition of total lipids.

?0zonized air with an ozone concentration of 18 ppm was sparged into the sample for 8 hours at an air flow rate of 5 liter min.”.
YSFA: Total saturated fatty acids (12:0+14:0+16:0+18:0420:0+22:0).

“MUSFA: Total monounsaturated fatty acids (16:1+18:1+20:1).
“PUSFA: Total polyunsaturated fatty acids (18:2+18:3).

Values with the same alphabet within each row are not significantly different at P<0.05.
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Fig. 1. GC Chromatograms of fatty acid methyl esters
obtained from crude lipids in aloe vera powder.
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Table 3. Comparative effects of gamma irradiation and ozone treatement on thiobarbituric acid value of aloe ar-
borescence, aloe vera and pollen powders during storage at ambient temperature (unit: O.D. at 538 nm)

Storage period (month)

Treatment Aloe arborescence Aloe vera Pollen
0 3 6 0 3 6 0 3 6
Control 0.669° 0.681° 0.693° 0.271° 0.301* 0.693" 0.607° 0.632° 0.658’
2.5 kGy 0.667° 0.686° 0.701* 0.290° 0.302° 0.701° 0.609" 0.628" 0.659°
5 kGy 0.683° 0.694" 0.720° 0.321° 0.341° 0.720° 0.649" 9.676° 0.689*
7.5 kGy 0.697° 0.702° 0.721° 0.330° 0.359° 0.721° 0.652° 0.688" 0.703"
10 kGy 0.702* 0.727° 0.732° 0.337° 0.391° 0.732* 0.663" 0.709° 0.721°
Ozone" 2.036° 2.463° 2.789° 1.349° 1.629" 2.789" 2.709 2918 3.283

"Ozonized air with an ozone concentration of 18 ppm was sparged into the sample for 8 hours at an air flow rate of 5 liter min.”.

**Values with the same alphabet within each column are not significantly different at P<0.05.
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