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Abstract

For the purpose of improving hygienic quality of dried-spirullina and dried-sea tangle powders as raw ma-
terials of health food, the comparative effects of ozone treatment and gamma irradiation on the microbial and
physicochemical properties were investigated. Gamma irradiation at 7.5 kGy resulted in sterilization of total
aerobic bacteria, coliforms and molds below detective levels (<10' CFU/g sample), while ozone treatment for
8 hr up to 18 ppm could not sufficiently eliminate the microorganisms of the samples. Physicochemical pro-
perties including compositions of fatty acid and amino acid, minerals, pH and natural pigments were not
changed by gamma irradaition up to 10 kGy, whereas, ozone treatment caused changes in pH, TBA value, na-
tural pigments and fatty acid compositions. Especially, ozone treatment markedly decreased unsaturated fatty

acid of the samples.
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Table 1. Effects of ozone and y-ray treatments on mi-
crobial decontamination of dried-spirullina and dried-
sea tangle powders (unit: Colony forming unit/g sample)

Microorganisms

Total
Sample Treatment aerobic  Molds  Coliforms
bacteria
Control 28x10° 85x10° <10'
25 kGy  32x10° <10 <10'
5 kGy 9.8x 10> <10 <10'
Spirullina 7.5 kGy <10a’ <10 <10'
10 kGy <10'- <10 <10'
0,-4 hr 85x10° 34x10° <10
0,-8 hr" 9.7x10° <10/ <10
Control 92x10° 1.3x10° 2.1x10°
2.5 kGy L1x10° 24%x10° <10’
5 kGy 57x100 <10’ <10’
Sea 75 Gy <100 <10’ <10'
tangle 10 kGy <00 <10’ <10’
0:-4 hr 27x10° 28%x10°  <10'
0,-8 hr 1.3x10° <10 <10'
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Table 2. Effects of ozone and y-ray treatments on the
TBA value of dried-spirullina and dried-sea tangle
powders during storage at ambient temperature

(unit: O.D. at 538 nm)

Storage period (month)
Treatment 0 3 6
s?  s7? S ST S ST
Control 0.237 0451 0245 0489 0260 0497
2.5 kGy 0236 0.460 0248 0501 0262 0.502
5 kGy 0264 0.489 0251 0519 0283 0.529
7.5 kGy 0.269 0544 0259 0563 029 0.581

10 kGy 0274 0567 0270 0.604 0308 0.618
0,8 ht” 0451 2505 0527 2683 0573 2.834

Y0zonized air with an ozone concentration of 18 ppm was
sparged into the sample for 4 and 8 hr at an air flow rate of
5 L/min.

YOzonised air with an ozone concentration of 18 ppm was
sparged into the sample for 8 hr at an air flow rate of 5 L/min.
%S: Spirullina, ST: Sea tangle.
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Table 3. Effects of ozone and y-ray treatments on the
chlorophyll and carotenoid pigments of dried-spirul-
lina and dried-sea tangle powders during storage at
ambient temperature (Retention of pigments, %)

Storage period (month)

Sample Treatment 0 3 6
Chlo.” Caro.” Chlo. Caro. Chlo. Caro.

Control 100 100 96.1 92.1 903 84.9
25kGy 995 100 956 91.5 90.6 852
5 kGy 97.8 991 942 915 887 82.7
75kGy 967 985 928 903 873 818
10kGy 961 97.0 89.0 89.1 85.6 79.1
08 hr” 948 864 879 76.7 80.8 69.7

Spirullina

Control 100 100 959 87.2 843 71.8
25kGy 988 923 948 84.6 849 69.2
Sea 5 kGy 954 769 948 69.2 83.1 615
tangle 75kGy 924 71.8 872 64.1 81.4 59.0
10kGy 907 64.1 855 59.0 79.7 513
Os-8hr 704 539 57.0 46.2 54.7 38.5

"Ozonised air with an ozone concentration of 18 ppm was
sparged into the sample for 8 hr at an air flow rate of 5 L/min.
2Chlo.: Chlorophyll, Caro.: Carotenoid.

Table 4. Effects of ozone and y-ray treatments on the
Hunter's color value of dried-spirullina and dried-sea
tangle powders

Hunter's color value”

Sample Treatment
a b AF
Control 200 -59 4.7 0.0
25 kGy 200 -59 4.7 0.0
- 5 kGy 204 71 52 13
Spinillina 7 Gy 204 71 52 13
10 kGy 204 71 52 13
0,8 hi” 200 -73 4.7 1.3
Control 533  -1.6 10.9 0.0
25 kGy 533 -16 10.9 0.0
S 5 kGy 538 -1.6 10.7 0.4
ea tangle

75 kGy 53.6 -l.6 10.5 04
10 kGy 541 -l6 10.7 0.7
0,8 hr 584 -08 9.5 53
L: Degree of lightness (white+100 <> 0 black).

a: Degree of redness (red+100 < -80 green).

b: Degree of yellowness (yellow+70 «— -80 blue).

AE: Overall color difference( V(AL +{Aa YHAb )?).
POzonised air with an ozone concentration of 18 ppm was
sparged into the sample for 8 hr at an air flow rate of 5 L/min.
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Table 5. Effects of ozone and y-ray treatments on the fatty acid compositions of dried-spirullina and dried-sea tan-

gle powders”
Treatment
Fatty acid Control 10 kGy 0,-8 hr®
s* ST? S ST S ST
Crude lipid (%) 3.68 2.40 3.69 2.41 3.57 2.32
Myristic Ciso - 9.90 - 11.67 - 21.27
Palmitic Cieo 49.09 28.46 49.25 28.83 56.95 52.10
Palmitoleic Ciea 7.49 3.34 7.79 3.46 5.74 212
Stearic Ciso 1.36 2.79 1.40 2.90 3.59 4.84
Oleic Ciga 0.81 31.99 0.88 32.04 0.47 10.84
Linoleic Cisz 5.92 6.93 6.05 6.51 397 2.18
o-Linoleic C|83 - 3.57 - 3.19 - 244
¥-linoleic Cisa 34.74 2.20 36.00 1.83 28.88 0.59
Arachidic Cao - 0.40 - 0.39 - 0.58
Gondoic Cona - 0.39 - 0.37 - 0.67
Caa 0.28 - 0.30 - 0.20 -

Dihomo-y-linoleic Caos 0.31 7.11 0.33 6.28 0.20 1.60
Docosapentaenoic Cans - 3.11 - 2.53 - 0.77
SFAY 50.45 41.54 48.65 43.79 60.54 78.79
MUSFAY 8.30 35.72 8.67 35.87 6.21 13.63
PUSFA® 41.25 22.74 42.68 20.34 33.25 7.58

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

“0zonised air with an ozone concentration of 18 ppm was sparged into the sample for 8 hr at an air flow rate of 5 L/min.

YSFA: Total saturated fatty acids (14:0416:0+18:0+20:0). MUSFA: Total monounsaturated fatty acids (16:1+18:1+20:1). PUSFA:

Total polyunsaturated fatty acids (18:2+18:3+20:2+20:3+20:5).

“S: Spirullina, ST: Sea tangle.
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Table 6. Effects of ozone and 7y-ray treatments on the
total amino acids of dried-spirullina and dried-sea tan-
gle powders”

Treatment
10 kGy 0;-8 hr”

ORI S ST S ST

Aspartic acid  6.259 1.079 6.301 1.089 6.258 1.106
Glutamic acid  9.545 1.599 9.535 1.612 9.547 1.654

Amino acid Control

Histidine 0.924 0.109 0.931 0.095 0.948 0.092
Serine 2.979 0.284 2982 0291 2.990 0.293
Arginine 4546 0.291 4.556 0.303 4.570 0.293
Glycine 3.143 0.386 3.124 0387 3.204 0377
Threonine 2971 0.280 2952 0290 2.997 0.288
Alanine 4.610 0.460 4.528 0468 4.506 0.466
Tyrosine 2595 0.189 2.596 0.193 2.599 0.182
Methionine 0.821 0.149 0.825 0.146 0.809 0.140
Valine 3.761 0.327 3.740 0.328 3.783 0.325
Phenylalanine  2.697 0.305 2.690 0.303 2.615 0.306
Isoleucine 3.423 0.261 3.409 0261 3.412 0.258
Leucine 5223 0.469 5.243 0470 5.298 0.460
Lysine 3.107 0.365 3.124 0361 3.116 0.325

Total 56.604 6.553 56.536 6.597 56.652 6.565

PTotal amino acids were analyzed immediately after ozone

and y-ray treatment, and each value is the average of tri-

?llcate determinations and expressed as g/100 g dry basis.

'Ozonised air with an ozone concentration of 18 ppm was

)parged into the sample for 8 hr at an air flow rate of 5 L/min.
S: Spirullina, ST: Sea tangle.
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Tall))le 7. Effects of ozone and y-ray treatments on the selected minerals of dried-spirullina and dried-sea tangle powd-

ers (unit: mg/100 g)
Treatment

Mineral Spirullina Sea tangle

Control 10 kGy 0:-8 hr? Control 10 kGy 0’-8 hr
Aluminium 38.0 38.5 38.0 15.5 16.0 15.7
Boron 18.5 18.0 183 34.2 34.0 34.0
Calcium 240.0 238.0 2420 865.0 870.0 865.0
Copper 0.4 04 04 0.1 0.1 0.1
Iron 44.5 45.0 442 15.0 15.0 15.0
Potassium 820.0 815.0 818.0 6340.0 6335.0 6330.0
Magnesium 280.0 280.0 275.0 685.0 680.0 690.0
Manganese 3.0 3.0 3.0 0.8 0.8 0.8
Nickel 0.1 0.1 0.1 0.3 0.3 0.3
Phosphorus 815.0 820.0 818.0 145.0 150.0 150.0
Zinc 5.8 6.0 6.0 2.0 2.0 2.0

“Minerals were analyzed using a AA immediately after ozone and y-ray treatment, and each value is the average of triplicate ex-

?eriments,

'Ozonised air with an ozone concentration of 18 ppm was sparged into the sample for 8 hr at an air flow rate of 5 I/min.
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