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Abstract

To study the nutritional value of warty sea squirt, Styela clava, which is one kind of urochoda and it has been
used as special seafeod stuffs by Korean, the seasonal variations of nutrient was investigated. The moisture cont-
ent was ranged from 83.6% to 86.8% in experimental period. Maximun glycogen content showed up in june
{3.7g/100g sample). The protein (N x6.25} and lipid content varied with glycogen whereas ash content was
not changed remarkably, showing 2.8 +0.3%. Predominant minerals in edible portion and integuments were
sodium, potassium, calcium and magnesium in order, Predominant constitutional amino acids were asparagine,
glutarnic acid, taurine, aspartic acid, lysine and glycine and amine acids occupied 50% of the total amino acid.
Proportion of nonpolar lipid to total lipid increased from April to early June while poiar lipid level decresaed.
The neutral lipid was composed of triglyceride (59.32%) and free stercl(23.52%}, and followed by
diglycerides, monoglycerides, esterified sterols and hydrocarbon, free fatty acid. The phospholipid was mainly
composed with phosphatidyl choline (49.7%), and phosphatidyl ethanolamine (33.0%). The major fatty acids
of the total lipid in warty sea squirt were Cz0:5(17%), C22 :6(13.76%), C16: 0(13.91%) and C16 : 1 {12.52%),
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Table 1. Seasonal variation of size, weight, edible portion and proximate compositions in warty sea squirt*

Apr. May Jun, jul. Aug. Sep,
Height{cm) 5.5+0.15 6.0+0.37 6.5+0.48 6.0+0.34 6.0x0.25 6.5+0.42
Width {cm) 2007 2.5+0.16 3.0x0.24 2.5+0.25 252047 250,03
Tota) weight (g) 14.5+0.48 19.5+0.47 22.5x0.79 17.5x0.74 17.5£0.95 17.0+0.96
Viscera weight (g} 3.5x0.M 3.5+0.24 4.5+0.23 5.5+0.16 4.0:x0.53 4.0£0.37
Edible portion (g} 3.5:0.35 4.5£0.34 6.5:£0.31 45+0.25 3.0+0.33 3.0x0.21
Moisture (%) 85.6+:0.49 84,3£1.02 83.6:0.64 86.8+0.57 84.9x1.04 84.3+0.52
Protein (%N x 6.25) 7.8x0.36 8.5+0.32 8.4+0.28 6.8+0.19 8.2£0.15 8.0+0.27
Lipid (%) 20x0.14 2.8+0.31 3.930.23 1.9+0.22 1.7£0.05 2.0+0.03
Ash (%) 2.6+0.3 3.1+0.04 2.7x0.21 262022 28012 3.0£0.03
Glycogen (%) 2.5+0.15 2.9+0.21 3.7¥0.35 1.6:0.31 1.9£0.14 2.3x0.02

*The data presented are the mean standard deviation of three samples
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Table 2. Profiles of amino acids in edible portion of warty

%

sea squirt harvested in June (g/100g protein)
Amino acid Contents
Taurine 7.1
Aspartic acid 6.5
Threonine 4.5
Serine 3.9
Asparagine 5.2
Glutamic acid 12.8
Proline 4.0
Glycine 5.7
Alanine 4.2
Valine 3.1
Cysting 0.1
Methionine 0.2
Isoleucing 3.2
Leucine 5.5
Tyrosine 2.5
Phenylalanine 3.3
Lysine 6.0
Histidine 1.8
Arginine 4.9
Total (T) 94.5
Total EAA(E) 30.2
E/T % 32.0

*EAA : Essential amino acid

Table 3. Mineral contents in the edible portion and inte-
gumentis of warty sea squirt harvested in June
{mg/100g sampie)

Mineral Edible portion Integuments
Ca 12.45 54.38
Mg 73.90 15,50
Na 382.40 219.20
K 297.50 7220
Cu 0.99 1.99
Fe 8.79 10.07
Zn 4.25 14.57
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Fig. 1. Seasonal variation of neutral lipid, glycolipid, and
phospholipid contents fractionated with silicic acid
column chromatography from total lipid in warty sea
squirt.
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Table 5. Seasonal variation of fatty acid composition of total

lipid in edible portion of warty sea squirt
{area %)

Fatty acid Apr.  May  jun.  jul. Aug.  Sep.

12:0 013 033 009 1.41 051 042

13:0 0.07 035 001 005 011 034
14:0 5.23 501 403 337 347 401
15:0 1.21 1.43 086 1.14 0959 138
16:0 15.63 11.99 1346 15.22 13.27 13.23
17:0 0.68 1.90 163 298 359 233
18:0 3,21 455 541 935 780 805
20:0 0.54 071 044 048 047 077

Saturate 26,70 26,07 2593 33.34 3031 30.23

14:1 106 1.09 066 086 094 137
15:1 1,14 112 073 127 139 1.26
16:1 18.22 1252 11.48 10.63 979 938
17:1 - - 118  1.35 229 282
18:1 8.71 966 796 771 867 9.61
20:1 3.03 421 276 175 136 1.39
221 135 039 035 042 065 048
Mongenes  33.5% 2899 25712 2399 25.09 2625
18:2 - - - 0.56 061 075
18:3 3.88 577 284 340 265 317
18:4 0.35 086 058 085 074 1.8
20:2 500 632 481 288 203 168
20:3 027 083 024 052 070 0.67
20:4 075 102  1.34 283 3.80 467
20:5 17,40 16.08 19.51 14,26 17.50 17.30
22:2 0.07 ©.08 0.14 019 {16 0.09
22:3 072 06% 077 067 {60 054
2214 0.40 041 046 132 059 064
22:5 042 060 062 1.53 046 1.35

22:6 11.09 12,99 1820 1238 1479 131
Polyenes 40,44 45.65 49.51 4139 4463 4509

lipids in warty sea squirt harvested in June (%)

Neutral jipid Phospholipid
Monoglyceside 3,28 Phosphatidylcerine 5.6
Free stercl 23.52  Phosphatidyiinositol 9.4
Diglyceride 8.44 Unknown 2.3
Free fatty acid 1.50  Phosphatidylcholine 49.7
Triglyceride 59.32 Phosphatidylethanglamine  33.0

Esterified sterol

and hydrocarbon 3.94

*TUFA/TSFA 2,77 286 287 1.96 230 236
TPEA/TMEA 1.21 157 197 173 178 172
TEFA (%} 463 679 418 679 7.06 8.3

*TUFA : Total unsaturated fatty acid
TSFA : Total salurated fatty acid
TPEA : Total polyenoic acid
TMEA : Total monoenoic acid
TEFA : Tota! essential fatty acid
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Table 6. Fatty acid composition of total lipid (TL), neutral

lipid (NL), glycolipid (G1}, and phospholipid (PL) in
edibie portion of warty sea squirt harvested in June

(area %)
Faity acid TL NL GL PL
12:0 0.09 0.11 0.08 0.09
13:0 0.0 0.05 0.01 -
140 54.03 7.09 3.40 2.6%
15:0 0.86 1.08 1.87 0.64
16: 0 13.456 21.44 12.75 14.96
171G 1.63 2.47 1.06 1.85
18:0 5.41 5.89 10.62 7.93
20:0 1.13 1.74 5.13 1.60
Saturates 26.62 39.27 34.92 26.68
14 :1 Q.65 0.89 1.96 0.21
151 0.73 0.60 1.7 0.85
1611 11.48 15.14 7.94 572
17:1 1.18 1.04 1.95 2.19
i8:1 7.96 8.16 §.86 5.48
20:1 2.76 3.49 6.73 1.39
221 0.35 0.55 3.55 0.67
Monoenes 251 29.87 32.70 17.51
18:2 - - - -
18:3 2.84 2.26 3.42 1.74
18:4 0.58 1.98 5.08 1.02
20:2 4.81 4,56 4.97 497
203 0.24 0.16 0.81 0.58
2004 1.34 0.99 3.15 1.69
20:5 19.51 9.69 4.17 24.80
22:2 — 0.15 - -
22:3 0.77 0.74 1.04 0.93
22:4 g.46 1.40 1.85 0.64
22:5 0.62 0.63 0.97 1.21
2216 1.1 8.26 5.92 17.29
Polyenes 49.38 30.82 31.38 54.81
*“TUFA/TSFA 2.80 1.55 1.84 2.44
TPEA/TMEA 1.97 1.03 0.96 3.3
TEFA (%) 4.18 3.25 6.57 3.43

*Refer 1o the footnote in Table 5
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