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Utilization of Ascidian, Halocynthia roretzi

Lipids of Ascidian with seasonal and regional variation

Kang-Ho LEE * Chun-Soo PARK * Byeong-Il HONG and Woo-Jin JUNG
Department of Food Science and Technology, National Fisheries University of Pusan,
Pusan 608-737, Korea

The seasonal variation of lipid content was mostly attributed to diet, water temperature
and period of reproduction etc. The lipid mainly consisted of neutral lipid and
phospholipid. Nonpolar lipid content was higher in between late spring and summer, while
polar lipid content lower during the period. The composition of neutral, glyco, and
phospholipid of the total lipid: in average was 53.88, 10.09 and 36.03%, respectively. The
neutral lipids were composed of triglycride(51.88%) and free sterol(23.21%) as major
component and a little quantity of diglycerides, monoglycerides, esterified sterols and
hydrocarbon, free fatty acid were also identified. The phospholipids of each fraction were
mainly occupied by phosphatidyl choline(55.5% ), followed by phosphatidyl ethanolamine
(27.8%), phosphatidyl inositol(8.65%) and phosphatidyl serine(4.85%). The major fatty
acids of the total lipid in ascidian were Cas, Cze Ciso and Cigi, respectively. The fatty
acid composition of phospholipjl and neutral lipid showed a similar tendency to that of
the total lipid. The major fatty acids in the fraction of glycolipid, however, appeared Cisy,
Cz01, Ciso and Cis in order.
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Table 1. Seasonal variation of neutral lipid, egcoI\ipid, and phospholipid content fractionated on silicic acid column
total lipid (%)
Apr. May Jun. Jul. Aug. Sep.
o A* 3757 -49.22 59.66 60.39 58.20 55.50
Neutral lipid
B 4225 51.28 61.63 56.32 60.12 54.44
. A 14.39 11.77 8.45 7.12 6.81 9.29
Glycolipid
B 14.36 10.21 8.14 12.09 6.82 11.57
. A 48.04 39.01 31.89 3249 34.98 35.21
Phospholipid
B 43.39 3851 30.23 3159 33.06 33.99

* A: Ascidian, Cultured in Wolrae.
B: Ascidian, Cultured in Chungmu.
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Table 2. Seasonal variation of fatty acid composition of total lipid in edible portion of ascidian, cultured in

Wolrae (area %)
Fatty acid Apr. May Jun. Jul. Aug. Sep.
12:0 0.03 0.30 0.10 0.26 0.52 0.58
13:0 0.05 0.02 0.04 0.07 0.15 0.09
14:0 7.09 6.21 7.63 7.88 7.69 9.68
15:0 2.15 1.18 145 1.64 142 1.93
16:0 11.56 11.27 1122 . 12.50 14.01 16.08
17:0 1.85 2.09 2.58 2.85 3.01 2.28
18:0 7.59 6.42 5.69 4.99 4.63 5.38
20:0 0.17 0.23 0.70 0.30 041 0.24
Saturates 32.64 2749 28.85 30.12 32.35 35.92
14:1 - 0.43 - - 0.58 -
15:1 1.23 1.12 0.52 0.62 0.65 0.51
16:1 7.21 7.05 6.97 6.45 5.61 7.55
18:1 11.78 9.28 9.52 10.67 10.96 12.83
20:1 3.73 3.30 301 1.96 2.20 1.76
22:1 021 0.38 0.36 0.48 048 0.35
Monoenes 23.94 21.56 20.70 20.91 20.47 23.63
18:2 0.98 042 047 0.60 0.59 0.62
18:3 5.61 4.20 4.52 3.66 341 377
18:4 1.35 119 1.07 0.69 0.62 0.73
20:2 2.56 2.46 3.99 317 2.74 231
20:3 0.14 0.22 0.09 0.08 0.32 0.27
20:4 4.16 2.62 1.79 1.51 1.49 1.45
20:5 12.95 20.31 19.75 18.01 17.61 15.08
22:2 1.96 140 1.31 0.08 - -
22:3 0.98 0.75 0.22 1.50 1.36 1.06
22:4 042 0.53 0.49 0.57 0.34 0.27
22:5 091 1.26 0.77 0.95 0.59 042
22:6 13.72 1559 1642 18.13 1845 14.75
Polyenes 45.79 50.95 50.43 48.97 47.20 40.44
TUFA/TSFA* 2.10 2.64 247 232 2.09 1.80
TPEA/TMEA 1.90 2.36 243 2.34 231 1.71
TEFA(%) 10.75 7.24 6.78 5.77 5.49 5.84

* TUFA: total unsaturated fatty acid, TSFA: total saturated fatty acid, TPEA: total polyenoic acid.
TMEA: total monoenoic acid, TEFA: total essential fatty acid.

144



sBgo) FEA WP BE 2. AE 2 AR g &

FA4& FAsE AHAEHe 23 Table
67 2ok FAAS T3 Fo APARLE BF

2) EX|Fe| xdzy

aF
E E5ERS B S U AAAE 34l AW
2re ¥34F 9 monoenedtell Hl3te] polyenedt
Aol oF Aurol S A 5te] B3I HA JEN
t}. o) 43} o] S 4aloloE EPASH DHAZE A A
9 35% o4& AAst o)EE FAR T 03
A REBEI3ARte] BE AgAM o 40% °]

Ho)9) AARE

42 AAFGR QAN o)E AW A3
2 A7 u S0 AAe A B 4F
Jtdes Fadgn 4zac

r 40X
0z
ol
rir
Ral

b
x
AL
1o
o
i

=2

At column o 2 ¥ 83ta] A2
FS, DG, FFA, TG, ES ¥ H

L EAAE FoA TGHTol €] 2 FF 4o

54.35%, 5040% 0] o™, T} 02 FS7t 2146%,

2478% 2 TGS} FS7} FAAEY FALE o7

Table 3. Seasonal variation of fatty acid composition of total lipid in edible portion of ascidian, cultured in

Chungmu (area %)
Fatty acid Apr. May Jun. Jul Aug. Sep.
12:0 0.34 0.19 0.18 0.66 0.35 0.18
13:0 0.31 0.32 0.16 0.36 041 0.07
14:0 4.96 6.32 9.29 8382 750 8.76
15:0 0.97 - 1.08 1.33 2.04 1.39 149
16:0 1243 12.71 14.81 15.66 13.06 15.24
17:0 1.66 354 145 3.55 3.05 1.36
18:0 4.64 417 291 4.40 4.61 454
20:0 0.21 0.52 0.83 0.37 0.29 0.38
Saturates 25.31 28.84 30.12 35.49 30.39 31.64
14:1 0.83 0.62 0.52 - 0.53 049
15:1 0.87 0.90 032 047 0.68 0.31
16:1 1151 9.38 8.96 7.30 781 8.38
18:1 940 11.54 12.64 12.39 12.27 13.71
20:1 2.87 2.46 3.06 3.01 244 2.56
22:1 0.34 0.61 0.48 0.58 049 0.45
Monoenes 25.81 25,51 25.98 23.27 24.21 25.90
18:2 043 0.71 0.55 0.62 0.64 043
18:3 3.83 4.31 2.74 3.39 3.38 3.17
18:4 0.54 0.65 0.44 0.97 0.68 0.46
20:2 6.37 3.82 348 2.95 2.55 2.57
20:3 0.29 0.40 0.19 0.94 0.32 0.27
20:4 1.17 1.23 144 1.97 2.06 1.83
20:5 18.55 19.87 20.97 17.08 19.69 19.18
22:2 - - - 0.04 - -
22:3 0.92 1.10 0.94 1.29 1.52 1.35
22:4 0.31 0.37 0.46 0.21 0.14 -
22:5 0.87 0.72 0.67 0.60 0.84 0.46
22:6 16.87 13.19 12.56 11.19 13.58 12.75
Polyenes 48.85 45.66 4391 41.23 45.39 42.46
TUFA/TSFA* 295 247 2.32 1.82 2.29 2.16
TPEA/TMEA 1.89 1.79 1.69 1.77 1.87 1.64
TEFA(%) 5.43 6.25 473 5.98 6.08 543

* Refer the footnote in Table 2.
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gdeny, qAXZE g3F zole A ok = Table 6. Fatty acid composition of total lipid in

3 4ol Table 5 B 794 B upe} o] <l ascidian (%)
A g 2HEFFo] & AHE vFo o]5Y Fatty acid A*D B C
Ade 2RAAN M 222 Hg] ¥ 20 ol ol om
S ¢ F QU ole Yo7t ALY o] F o] 13:0 0.17 0.16 0.84
A9 gote AA= ol Yo Azrdr 14:0 7.63 9.29 6.44
2) EMX|Ee| X|YAMZA 15:0 145 1.32 148
Table 82 FAAA AzAe dehd A 16:0 1122 1481 9.88
olth, Zt A7t A A9 AwArzAT vLF A 17:0 258 145 365
of MeEEN, FRAS Fagde zde o n0 0 S0 T
Saturates 28.85 30.12 30.72
Table 4. Properties of total lipid in the edible portions 4:1 032 052 071
Properties A* B C 15:1 0.51 0.32 1.03
Total lipid 16:1 6.97 8.96 8.33
content(wt. %) 22 31 4.6 17 :1 - - .
Acid value 10.23 5.93 9.42 18:1 9.52 12.64 11.33
Todine value 1831 1754 1650 o o o
s:liznification 1894 1942 1740 Monoenes 20.69 25.98 24.13
U ificati 18:2 047 - 1.97
m‘;f;‘;‘;“; ‘)C""tm“ 813 1055 1968 18:3 453 2.74 355
- 18:4 0.60 0.44 2.02
* A: Ascidian, Cultured on June in Wolrae. 202 3.99 348 216
B: Ascidian, Cultured on June in Chungmu. 20-3 0.09 0.20 0.33
C: Liver lipid in ascidian, Cultured on June in 24 1.80 144 126
Chungmu. 20:5 1975 2097 1419
22:2 131 - 1.26
22:3 0.22 094 = 113
Table 5. Content neutral lipid, glycolipid and phospho- 22:4 0.49 0.46 0.23
lipid fractions in total lipid (%) 22:5 0.77 0.67 0.59
. - . 22:6 16.42 1256 16.18
Samples Neutral lipid Glycolipid Phospholipid Polyenes 50.43 4391 44.86
*
A 59.66 845 31.89 TUFA/TSFA® 247 232 2.26
B 61.63 8.14 30.23 TPEA/TMEA 2.44 1.69 1.86
C 27.21 20.61 52.18 TEFA(%) 6.80 418 8.78
* Refer the footnote in Table 4. *D *2 Refer to the footnote in Table 4 and 2.
Table 7. Lipid composition of neutral lipids separated by thin layer chromatography from ascidian (%)
Samples M G*? F S DG FFA TG ES & HC
A*D 6.05 21.64 827 3.12 54.35 6.57
B 5.94 24.78 9.92 3.53 50.40 543

*D Refer the footnote in Table 1.
*2 MG: monoglyceride, FS: free sterol, DG: diglyceride, FFA: free fatty acid, TG: triglyceride.
ES & HC: esterified sterols and hydrocarbon.
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Table 8. Fatty acid composition of neutral lipid, glycolipid and phospholipid in ascidian (%)
. Neutral lipid Glycolipid Phospholipid
Fatty acid

A B C A B C A B C

12:0 0.08 0.12 0.70 0.21 0.81 0.67 0.26 - -
13:0 0.07 0.12 0.56 0.74 0.37 0.74 0.07 0.30 091
14:0 5.86 9.59 8.32 6.68 8.01 481 6.75 6.28 345
15:0 153 1.38 185 2.25 1.82 1.30 1.84 2.52 0.98
16:0 1388 1590 1044 . 13.49 18.18 9.94 10.90 1386 1081
17:0 4.69 0.79 342 164 1.19 2.96 1.37 2.34 371
18:0 5.55 2.63 6.08 12.29 10.92 1491 3.01 1.79 8.94
20:0 0.37 0.42 135 3.80 0.20 6.34 0.61 1.00 1.63
Saturates 3179 3359 32.72 3550 4150  41.67 2414 2809 3043
14:1 0.88 0.46 1.12 042 0.72 094 0.34 0.50 0.20
15:1 125 0.24 140 048 0.56 1.00 029 trace 041
16:1 3.73 869 11.32 6.31 9.77 6.48 6.77 5.69 4.72

17:1 - - - - - - - - -
18:1 958 1321 1299 10.32 923 1127 10.76 9.63 7.24
20:1 2.12 2.23 1.26 1169 1384 7.91 4.04 174 0.73
22:1 0.70 0.42 0.22 147 0.42 213 0.63 049 043
Monoenes 1826 25.23 2831 3069 3454  29.73 2283  18.05 13.65
18:2 0.71 - 148 0.40 - 1.87 0.39 - 1.76
18:3 3.50 2.79 3.65 544 428 4.79 5.12 424 3.01
18:4 0.65 0.38 151 3.50 293 5.02 0.75 0.21 2.74
20:2 1.58 2.85 2.89 - 327 2.01 173 445 299 2.98
20:3 0.48 0.17 0.08 0.08 0.82 0.17 0.54 0.62 0.71
20:4 248 1.34 129 ~ 023 3.07 091 114 2.37 244
20:5 1861 20.65 13.16 5.28 5.19 5.16 2053 2241 17.09
22:2 - - 1.71 0.79 - 0.40 - - 140
22:3 144 1.34 1.18 0.50 1.32 0.61 1.59 1.39 1.78
22:4 0.34 0.12 0.22 3.22 0.44 113 0.24 0.80 0.49
22:5 0.94 0.65 0.63 0.76 0.67 042 0.78 091 0.58
22:6 1904 1367 1119 5.71 3.14 6.79 1784 1792 2094
Polyenes 4976 4386 38.97 2921 2396 2860 5337 5386 5692
TUFA/TSFA*? 2.15 1.98 2.06 1.82 141 140 314 2.56 2.29
TPEA/TMEA 2.73 1.74 1.38 0.95 0.69 0.97 2.34 2.98 417
TEFA(%) 6.69 4.13 6.42 6.07 7.35 11.82 6.65 6.61 7.30

*D, *» Refer to the footnote in Table 4 and 2.
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Aol Z FAAR {AG A4S A2

AAA T, polyenette] & Aoz Yeryth Thi-
Hart®} Bruin(1981) ] AA A} £#X =9 F7}7t
S48 22 (0-3)PUFAY & F&o) 9% Ao
2 Bud AR ofR AR RE ARAA §Y
3 BgLe Byon BY¥3T(TUFA/TSFAE ¥
w3t FAXAe] 21, @A A¢) 159 Ao v}
o AX AL 2782 A vERC

Table 9. Lipid composition of phospholipids separated
by thin layer chromatography from ascidian

(%)
Lipid class A¥D B
P S* 4.3 54
P 1 9.2 8.1
UKN 35 2.9
P C 54.8 56.2
P E 28.2 274

*D Refer to the footnote in Table 1.
*2 PS: phosphatidylserine.

PI: phosphatidylinositol.

UKN: unknown.

PC: phosphatidylchorine.

PE: phosphatidylethanolamine.
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1L 7 A% $x4 Y2y 489 Agas
Re o 4Re 4AAH dAQen,

4

Fo) AFEHRO B
q

Ne, A nfz mlm

HE Aol FAXNAL Z7) AL, %é
AL Zase A Byt $44, AR
AxAe &z % ZFFv 2 Yashe] 5388, 1009
36.04% A3, $BYel FAAAY A= 2721,

20.61, 52.18%i oA Fel vigted FEAAS ol
@ vE IAEAS AFEE FAAEY R
}gE %3 Aoz Rt

2. %ol AR 25 triglyceride(54.35
%, 50.40%), #2 sterol(21.64%, 24.78%)0] FA
FolHx, ol9ef diglyceride, monoglyceride, este-
rified sterol, hydrocarbon, free fatty acid o] &
Ast A3, AAE Foll= phosphatidyl choline
(54.8%, 56.2% ), phosphatidyl ethanolamine(28.2%,
274%)7t TAE ol F1 YAZ, phosphatidyl ino-
sitol, phosphatidyl serine @ v &AEFo] &g &
At At

3. AdzAde FAF, 34A4, 342 &
AAAAAM z} MAAEzE & zlole YAoH,
FA4d9 FoAE4F 2L Cus, Cas, Cioo E Cisa
o]t 53 EPA ¥ DHAV}F dAAe < 35% o]
£ AAEA olgg FAZR v 034 LEEX
g A gAto] 40% ©]44g AAEAL FA L A=A
Aol Atz Age FAF9 Aatz A v)£3)
dor, gAAe FaAHt 2L FXdn &
& Ciso Coot, Ciso B Cisa®l Foldth &4 )8
Akatel AdAE Wile 29 Aol sy
CIS:O, stleg: ‘%‘ﬂli 3]”‘\:‘ Ei}’ﬂ' ‘3‘! monoeneﬂ'gl
e wolxl= ¥hd polyenedtel FHL wopx
v A% 2{ch
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