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Abstract

Oxidative factors of lipid in the roasted laver Porphyra tenera(RL) and roasted-seasoned laver(R-
SL) depending on various light sources, water activities, packaging materials and storage temperatures
were investigated by peroxide value and color. Major fatty acids of RL were 46.4% eicosapentaenoic
acid and 14.9% palmitic acid. Lipid oxidation was decreased in order of darkness, incandescent and
fluorescent, decreased sharply with the decrease of water activity and temperature, and also reduced
by the packaging material with strong barriers of water vapor, oxygen and light. From kinetics of
lipid oxidation, it was supposed that oxidation of R-SL was three times faster than RL. On the other
hand, reduction of the total chlorophyll content in RL was stronger than R-SL.
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Table 1. Fatty acid compositions of laver and oil used
for roasted-seasoned laver

Fatty acid? R1L? R-SLY oil®
14:0 1.2 ~ -
15:0 11 ~ -
16:0 14.9 12.5 13.1
16:1 18 0.1 0.1
17:0 7.9 -~ -
18:0 0.8 2.0 22
18:1 3.6 283 29.0
18:2 78 55.4 54.6
18:3 - 0.5 0.5
20:0 - 04 05
20:1 8.0 - -
20:2 2.1 - -
20:3 16 - -
20:4 28 - -
20:5 46.4 0.8 -
Saturated 259 14.9 15.8
Monoenoic 134 284 29.1
Polyenoic 60.7 56.7 55.1

All values are means of triplicate determinations,
DExpressed as weight percent and calculated from peak
areas of the gas chromatogram.

BRL, roasted laver.

9R-SL, roasted-seasoned laver.

90il, oils mixed with soybean oil and seasame 0il(95/5,
w/w) for roasted-seasoned laver.
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Fig. 1. Effect of light source on the peroxide value
laver during storage at 40°C for 40 days
O, DAR (dark); [0, INC (incandescent); &, FLU (fluore
cent), --, RL (roasted laver); —, R-SL (roasted-seas
ned laver).
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Table 2. Effect of light source on the surface a® and b” values of laver during storage at 40°C for 40 days

Laver Light Storage time(days)
source 0 10 20 30 40
DAR” —31/ 88 —2.8/ 89 —24/ 78 —19/ 85 -11/ 93
RLY INC® —2.6/ 88 —26/ 86 —18/ 90 —08/ 99
FLU? —26/ 88 —30/ 82 —15/ 89 —~0.5/11.8
DAR —21/ 59 —20/ 5.7 —18/ 55 —0.7/ 68 -01/ 90
R-SL* INC —1.6/ 5.8 -13/ 55 —06/ 80 —0.1/10.1
FLU —1.6/ 6.0 -12/ 56 —03/ 88 0.2/13.7

All values are means of triplicate determinations.

Ya values represent the color between red(+values) and green(—values).
2h values represent the color between yellow(+ values) and blue(— values).

f’RL, roasted laver. ¥ RSL, roasted-seasoned laver.
"DAR, dark. ?INC, incandescent. "FLU, fluorescent.
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Fig. 2. Effect of water activity on the peroxide value
of laver during storage at 30°C for 60 days

O, aw 032; 3, a« 0.65; &, a, 0.95.

-, RL; —, R-SL.
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Fig. 3. Effect of water activity on the total chlorophyll

content of laver during storage at 30°C for 60 days
O, a, 032; [0, aw 0.65; », a, 0.95.
-, RL; —, R-8L.
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Fig. 4. Effect of packaging material on the peroxide
value of laver during storage at 30°C for 60 days
O, OPP/PE/SSF (20/18/20 um, translucent); A&, PET/
PE/AL/PE (12/20/12/30 um, opacity); @, KOP/CPS (20/
20 pm, translucent); 0J, OPP/PE/CPP (20/20/20 pm, opa-
city).
-, RL; —, R-SL.
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Fig. 5. Effect of packaging material on the total chloro-
phyll content of laver during storage at 30°C for 60
days
O, OPP/PE/SSF (20/18/20 um, translucent); &, PET/
PE/AL/PE (12/20/12/30 um, opacity); @, KOP/CPS (20/
20 pm, translucent); {1, OPP/PE/CPP (20/20/20 pm, opa-
city).
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Fig. 6. Effect of temperature on the peroxide value of
laver during storage for 60 days

O, 10T; O, 20T; A, 30T.
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Fig. 7. Arrhenius plot for the rate constants of lipid
oxidation in laver

Lipid oxidation was calculated with peroxide value.
®—®, RL; O—0O, R-SL.
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Table 3 . Activation energies and Qo
oxidation” of laver

values for lipid

Laver E.(kcal/mol) Qu®
RL® 215 35
R-SLY 7.1 1.2

UCalculated with peroxide value.
“Calculated at T=20T.
YRefer to Table 1.
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