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The quality of different grades of dried lavers obtained from three culture areas was evaluated and
its changes during the storage at different levels of water activity were measured.

Not much differences in general chemical composition between the locality was detected except some
in the content of lipid and pigments. But the quality grades of dried lavers were mainly depended
upon the content of protein and pigments including chlorophyll a, carotenoids, and biliproteins alth-
ough there was little difference in amino acid composition of the proteins, and glutamic acid, aspartic
acid and alanine were high in general. The lipid of dried lavers was composed of a high level of
polyunsaturated fatty acids, particularly, of eicosapentaenoic acid which amounted to as much as a
half of the total lipid, and of palmitic acid that reached a quarter depending on grades.

The quality of dried lavers was significantly changed by equilibrium moisture level when stored for
three months at different water activities in range of 0.1 to 0.6. The loss of chlorophyll a, carote-
noid, biliproteins, ascorbic acid, and browning were markedly retarded at aw 0.1 to 0.2. Oxidation
of polyunsaturated fatty acids and the loss of free amino acids were also minimized at aw 0.2.

Glutamic acid and methionine were reduced very fast during the storage.
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100 ml = A3ty cl. Chlorophyll a 8] 7 Qo = 91

A B85 50mlE GHrdeziel @i 10% 2584
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&7ste]  FEHANFE AEF Al D (b.p. 40~
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L 25% olA|E-A Gl 2, xanthophyll-& 50% o}
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Instrument Pye Unicam Series 304
Chromatography

Column stainless steel column 2.0 mx
3.07zmm 1.d. 10% DEGS on
100-120 mesh chromosorb W

Carrier gas 35 mi/min Nitrogen

195°C
Injector temp. 250°C
FID at 250°C
0.25 cm/min

Column temp.

Detector temp.

Chart speed

4) otn| g0l SR
e 30mg & 6 N-HCl = 110°C &} {E{R s %8l
Al 4885 HEA17) X glass filter 3G-42 Piisld
HCle] QoA w7l= EzZeyifEsted pH2.2 sodium

— 409 —



ERRE - RER - BB

citrate buffer 4] 25ml & &I F Amino acid
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% 2ml & DNP &} REAZAT. KEHE#4S 37+
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4 »yuh. 2 ARY B34 ]£¢ chlorophyll a,
carotenoid 9 biliprotein 8] %+e-8 4= 8 chlo-
rophyll a & A FAke] 74 =% STFol ¥
SFE S A EEFE BTl & AL
o 4 dd. R GF 4593 45 3FFe] Y
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= I#H9 EA A Aoz 475

2) oin| =E3ERK
EHIR, SEBIEEY ZEEEY Bketr) =B
SHTRSEE Table 29} o] &ffe] H-2+F ol
=B ffte] ok 2o folvlee] W 7 o}
RS FoRe s R, EMA. F8E &
Bde & At gglt 2% d4 ARt w2
AL Glu(11.24~13.03%), Ala (9.98~12.66%),
Asp(8.91~9.52%)¢ %, t}& o = Leu, Val, Gly &
o} gl vt M) AT obvl xR HFEL 60.64~84.
55%9] S#iE B Trp& BAE A =@
2] fotu] el wiE KL 36.26~38.91% vt
3) ReRnBEEHERL
+ EHA, GBI Hetel RIFRERS SHTRR
= Table 33} zoh. EBEHR o2 Chis(43.23~
55.14%), Ci6:0(25.16~33.64%)0lglom vl&o =z
Cis:1, Cizt, Cisiz, Conie 59 S EO) tl4 B¢
RS 4589 27.41~35.51%, monoenef-L 6.11

Table 1. Chemical composition of dried lavers (on dry basis)

Protein Carbohy- F Chloro— Carote- Biliproteins(mg/100g)
at
Grade (2/1002) drate (¢/100g) (2/100g) ( noids
(g2/100g) mz/lOOe) (mg/100g) PE PC APC
Nak Dong
1st 48.00 40.33 0.76 10.88 710.59 228.64 2536 1210 1100
2nd 44.99 42.89 0.80 11.32 663.71 192. 80 2352 1190 990
3rd 40. 65 49.75 0.82 8.78 646. 94 194. 38 1975 762 1107
4th 49. 37 38.60 0.68 11.21 785.29 212.37 2042 978 1105
Young Kwang
1st 44.05 44,68 1.01 10.26 621.02 212.58 1725 857 810
2nd 37.44 47.12 1.18 14. 26 600. 94 190.61 1435 509 794
3rd 27. 20 60.45 1.14 11.21 548.78 146.20 1283 605 1121
Wan Do
1st 43. 48 42.34 0.87 13.31 555.29 183. 97 2495 1179 1010
2nd 37.02 51.15 1.11 10.72 471.31 164.98 1796 624 882
3rd 37.40 50.68 1.02 10. 69 515.90 178. 48 1347 826 806
*PE; Phycoerythrin, PC; Phycocyanin, APC; Allophycocyanin.
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Table 2. Amino acid composition of dried lavers (g/100g on dry basis)
Nak Dong Young Kwang Wan Do
Amino acids
1st 2nd 3rd 4th 1st 2nd 3rd 1st 2nd 3rd
Asp 3.45 3.28 3.14 2.89 2.46 2.28 2.06 2.93 2.39 2.53
Thr .83 1.95 1.97 1.76 .53  1.50 1.28 .92 1.43 150
Ser 1.64 1.78 1.77 1.61 1.32 1.22 1.12 1.69 1.31 1.35
Glu 4.75 4.77 4.41 3.69 3.19 2.86 2.48 4.14 3.40 3.47
Pro 1.57 1.60 1.63 1. 40 1.16 1.07 0.98 1.62 1.13 1.14
Gly 2,40  2.44 2.29 2.17 1.82 1.88  1.59 2.38 1.82 1.93
Ala 4.57 4.64 4.06 3.63 2.88 2.97 2.16 3.91 3.03 3.52
Cys 0.15 0.22 0.20 0.23 0.15 0.09 0.14 0.22 0.12 0.13
Val 2.36 2.56 2.31 2.07 1.82 1.68 1.57 2.27 1.70 1.87
Met 1.26 0.86 0.95 0.86 0.77 0.59 0.72 0.74 0.81 0.71
Ileu 1.84 1.58 1.56 1.43 1.23 1.13 1.03 1.38 1.23 1.21
Leu 2.95 2.91 2.72 2.44 2.16 2.12 1.77 2.58 2.06 2.3
Tyr .36  1.22  1.30  1.40 0.96 0.8  0.73 .07 0.81  1.03
Phe 1.58 1.54 1.50 1.72 1.16 1.15 0.93 1.39 1.08 1.22
His 1.07 1.04 0.92 0.97 0.72 0.87 0.70 1.06 0.78 0.83
Lys 2.00 1.89 1.70 1.52 1.37 1.36 1.12 1.64 1.26 1.56
Arg 2.45 2.37 1.94 2.00 2.01 1.80 1.26 1.93 1.74 2.00
Total 37.23 36.65 34.37 31.79 26.71 25.45 21.64 32.87 26.10 28.24
Table 3. Fatty acid composition of dried lavers
Nak Dong Young Kwang Wan Do
Fatty acids B,
1st 2 nd 3rd 4th 1st 2nd 3rd 1st 2nd 3rd
14:0 .28 1.05  1.38 1.4 176 1.47  1.26 129 0.90 2.4
16:0 27.04 27.02 79.77 31.52 25.16  30.06 33.64 27.75 25.87 25.86
18: 0 0.76  0.82  0.87  0.62 0.28 0.63 0.29 0.51 0.82  1.87
20:0 0.40 0.48 0.34 0.23 0.21 0.76 0.32 0.29 0.37 0.50
_VSAatEIfat\qu? - 29.48 429._472 U3_2.36 3{3.78 27.41 32.92 35.51 29.84 27.97 _3(_)@’/'___
16:1 4.55 4.20 3.45 7.25 5.68 5.92 5.17 5.56 3.34 6.40
18 : 1 2.98 3.45 2.66 2.63 2.24 5.17 3.50 4.17 4,10 4.86
Monoenoic 7.53 7.65 6.11 9.88 7.92  11.09 8.76 9.68 7.44 11.26
18:2 1.78 1.81 2.42 1.74 1.62 1.89 2.32 2.20 2.46 2.62
18:3 3.44 4.04 3.83 3.76 2.67 2.72 3.36 3,66 4.84 3.40
18:4 0.33 0.3 0.69 0,32 0 0.61 0 0.13 1.21 1.14
20:2 1.04 1.09 0.99 0.88 1.84 1.32 1.47 0.73 1.14 0.91
20:3 2.34 1.3 2.16 1.96 1.66 1.45 3.19 1.36 2.13 2.43
20:4 3.79 3.51 5.70 3.58 1.75 2.06 2.17 3.58 4.85 3.14
20:5 50.27 50.81 45.74 44.11 55.14 45.93 43.23 48.81 47.97 44.42
Polyenoic 62.99 62.93 61.53 56.35 64.68 55.98 55.74 60.47 64.6. 58.06
Total 100.00 100.00 100.00 100.01 100.01 100.99 100.01 99.99 100.00 99.99
~12.26% 22} polyene BB 55.74~64.68% =, ! -
- - 2. nHEZ maEhel mHol Bk

& KETEE 0.1
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Fig 1. Degradation of chlorophyll a in dried laver
during the storage at different water
activities.
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Carotenoid o] #{k ©}&7¢ carotenoid fF45 o

200
l5q:‘
| OO’

50K

CAROTENOIDS(mg% on dry basis)

0 20 40 60 80 100
STORAGE TIME(days)

Fig.2. Changes in total carotenoids of dried laver

during the storage at different water
activities.
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Fig.3. Changes in carotenes 1level of dried laver
during the storage at different water
activities.
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Fig.4. Changes in <xanthophylls level of dried
laver during the storage at different water
activities.
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Fig.5. Degradation of phycoerythrin in dried laver

during the storage at different water
activities,
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Fig.6. Degradation of phycocyanin in dried laver
during the storage at different water
activities,
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Table 6. Changes in fatty acid composition

Table 4. Changes in fatty acid composition
of dried laver during the storage at
water activity, 0.1 and room
temperature

of dried laver during the storage

at water activity,

temperature

0.4 and room

Fatty acids

Storage Time(days)

Fatty acids

Storage Time(days)

20 30 50 100
14:0 1.05 1.51 1.49 1.45 1.42
16:0 27.07 27.13 27. 23 28.09 28.18
18:0 0.82 0.81 0.80 0.88 0.44
20:0 1.48 0.40 0.64 0.27 0.65
Saturated 29.42 29.86 30.16 30.69 30.69
16:1 4.20 4.41 4.48 5.16 5.45
18:1 3.45 3.23 3.92 3.26 2.73
Monoenoic 7.65 7.64 8.40 8.42 8.18
18:2 1.81 1.58 2.06 1.79 1.68
18:3 4.04 4.25 3.55 4,12 3.38
18:4 0.36 0 0.42 0 0
20:2 1.09 0.89 0.67 1.01 1.14
20:3 1.31 1.61 1.79 2.35 2.35
20: 4 3.51 3.38 3.46 3.07 3.01
2. :5 50.81 50.79 49.48 48.55 48.57
Polyenoic 62.93 62.50 61.43 60.89 60.13
Total 100.00 100.00 99.99 100.00 100.00

Table 5. Changes in fatty acid composition

of dried laver during the storage
at water activity, 0.2 and room

0 20 30 50 100
14:0 1.05 1.08 2.14 2.04 0.89
16:0 27.07 27.08 27.38 28.20 30.92
18:0 0.82 1.05 1.18 0.72 0.62
20:0 0.48 0.39 0.27 0.23 0.23
Saturated 29.42 29.60 30.97 31.19 32.66
16:1 4.20 5.24 5.46 5.34 5.30
18:1 3.45 3.65 3.57 3.25 3.80
Monoenoic 7.65 8.89 9.03 8.59 9.10
18:2 1.81 2.04 1.97 1.63 1.76
18:3 4.04 4.19 4.06 4.27 3.62
18:4 0.36 0.50 0.16 0 0
20:2 1.09 1.06 0.93 0.83 1.00
20:3 1.31 1.71 1.81 2.21 2.04
20:4 3.51 3.25 3.95 4.24 3.78
20.5 50.81 48.75 48.10 47.04 46.03
Polyenoic 62.93 61.50 61.01 60.21 58.23
Total 100.00 99.99 100.00 99.99 99.99
Table 7. Changes in fatty acid composition

of dried laver during the storage
at water activity, 0.6 and room

temperature temperature
Storage Time(days) Storage Time(days)
Fatty acids Fatty acids

0 20 30 50 100 0 20 30 50 100
14:0 1.05 1.51 154 1.11 0.97 14:0 1.05 2.02 1.50 2.25 1.46
16:0 27.07 27.08 27.34 27.44 28.31 16:0 27.07 28.62 28.67 29.72 38.68
18:0 0.82 0.89 0.89 1.26 1.54 18:0 0.82 0.47 1.27 1.30 1.05

20:0 0.48 0.37 0.24 0.54 0.18 20:0 0.48 0.17 0.33 0.24 0
Saturated 29.42 29.85 30.01 30.35 31.00 Saturated 29.42 31.28 31.77 33.51 41.19
16:1 4.20 4.50 4.49 4.55 4.86 16:1 4.20 546 5.50 5.92 10.25
18:1 3.45 3.42 3.90 3.90 3.70 18:1 3.45 3.39 3.39 3.8 4.25
Monoenoic 7.65 7.92 8.39 8.45 8.55 Monoenoic 7.65 8.85 8.89 9.78 14.50
18:2 1.81 1.60 1.67 1.90 1.66 18:2 1.81 1.32 1.97 1.96 1.85
18:3 4.04 4.05 3.30 3.48 3.59 18:3 4.04 4.42 4,10 4.16 6.92

18:4 0.36 0 0 0 0 18:4 0.36 0 0.20 0 0
20:2 1.09 0.97 0.96 1.07 0.56 20:2 1.09 0.89 0.92 0.73 1.16
20:3 1.31 1.92 2.15 2.06 2.20 20:3 1.31 1.56  1.90 1.83 2.42
20:4 3.561 3.08 312 2.96 2.78 20:4 3.51 3.40 3.04 2.37 4.10
20:5 50.81 50.61 50.40 49.72 49.65 20:5 50.81 48.18 47.22 45.67 27.86
Polyenoic 62.93 62.23 61.60 61.19 60.44 Polyenoic 62.93 59.87 59.35 56.72 44.31
Total 100.00 100.00 100.00 100.00 100.00 Total 100.00 100.00 100.00 100.01 100.00
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Table 8. Changes in free amino acid content of dried laver during the storage at water

activities, 0.2 and 0.6 and room temperature

(mg/100g on dry basis)

Aw=0.2 Aw=0.6
Amino acids Storage time(days) Storage time(days)
~ 0 30 50 100 30 50 100
Asp 72.94 64.98 59.37 40.87 59.90 57.81 49.35
Thr 68.63 55.85 42.91 38.45 44.74 42.41 41.38
Ser 40.13 39.97 37.25 36.36 30.48 29.12 31.72
Gln 193.98 169.28 67.04 49.90 157.33 55.12 79.48
Pro 129.55 107.53 101.37 94.13 92.95 85.80 65.78
Gly 54.95 46.27 31.05 34.31 3.61 40.90 40.89
Ala 255.12 240.08 231.82 210.10 220.04 222.89 217.87
Cys 2.65 3.25 2.33 2.31 2.84 3.02 2.86
Val 11.63 11.01 10.84 10.38 12.99 9.80 9.02
Met 10.29 8.94 4.71 4.41 11.39 8.32 1.42
Met 10.29 8.94 4.71 4.41 11.39 8.32 1.42
Ile 13.96 11.19 8.78 7.73 10.90 11.99 6.63
Leu 15.47 14.41 11.06 9.35 14.94 14.72 7.16
Tyr 6.68 9.09 6.78 4.21 5.53 9.39 2.65
Phe 6.62 21,90 5.78 4.28 5.33 5.32 2.18
His 29.17 19.92 9.87 13.39 17.17 16.88 14.62
Lys 4.57 2.80 4.06 4.15 2.68 3.27 3.47
Arg 9.81 6.67 8.14 6.52 4.77 7.88 6.60
Total 925.16 823.14 643.16 579.85 737.59 624.44 583.08
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