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Changes in lipid content, lipid class and fatty acid compositions of the cultured oysters in
shallow-water, Bukman bay (Tongyeong, Korea), using both Korean and Japanese spats were
investigated. The content of non-polar lipid (NL) comprised approximately 60~80% of total
lipid (TL) in the cultured oysters. There was a positive correlation between NL content and
meat weight, y=0.2871x—15.309 (r=0.8341, p<0.001). The prominent fatty acids of the oysters
were 16:0, 20:5n-3 (eicosapentaenoic acid, EPA), 22:6n-3 (docosahexaenoic acid, DHA), 18:0,
18:1n-7, 18:1n-9, 16:1n-7, 14:0 and 16:4n-3. During the growth of the oysters, 16:4n-3 showed
the highest coefficient of variation, a~counting for 41.8% for the Korean oyster and 32.3%
for the Japanese one, respectively. Both oysters showed low level of n-3 fatty acids such as
DHA and EPA and high level of n-6 fatty acid, 20:4n-6, in the spawning period (August).
During growth of the oysters, both EPA and DHA were the richest fatty acids in the harvest
period (December, 314 mg/100 g sample) and in the pre-spawning period (July, 237~247 mg/
100 g sample), respectively. Consequently, the cultured oyster with Japanese spat contained
approximately two times more n-3 fatty acids per oyster individual than those with Korean

one in the harvest season.

Key words: oyster, Korean and Japanese spat, culture, lipid class, n-3 fatty acids, coefficient

of variation

Introduction

The production of the cultured oyster in shallow-
sea was decreased markedly in 1994, approximately
172,000 M/T compared to that in 1993 (approxima-
tely 258,000 M/T) in Korea (Ministry of Maritime
Affairs and Fisheries, 1998). This result might be
derived of imperfection of natural eoyster spats and
it brought about import a number of oyster spats
from Japan, accounting for about 2,300 of hanging
rope for three years. Even though it is also
considered by environmental pollution, the failure
in controlling excellent mother oysters is thought to
be the main reason for the imperfection of natural
spats. However, it has been known that the breed
improvement of oysters in Japan succeeded
through both the hybrid seed production and the
control of excellent mother oysters. Oyster is a
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commercially important seafood, which also con-
tains a considerable amount of n-3 fatty acids such
as eicosapentaenoic acid (EPA, 20:5n-3), docosahe-
xaenoic acid (DHA, 22:6n-3), etc., typical fatty acids
in seafood. These n-3 fatty acids have been known
as biologically active materials for human being
(Simopoulos, 1986: Lees, 1990). Previous studies
(Jeong et al., 1990; Yoon et al., 1986) were reported
on fatty acid compositions of oyster, but there was
no information about changes in fatty acid compo-
sitions during growth from spat to the harvest
period.

In the present study, changes in n-3 fatty acid
and lipid class compositions were observed in the
cultured oysters with Korean and Japanese spats
during growth, until the harvest period.

Materials and methods

Samples
The oyster samples (Crassostrea gigas) were taken
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from the Korean spat, attached in Chinhae bay
near Gaduk island in Korea and the Japanese spat,
attached in Seto inland sea in Japan, which were
suspended in Bukman bay (Tongyeong, Korea).
The Korean and Japanese spats were reared from
June, 1995 to January, 1996. The oysters were
harvested at one month intervals from hanging rope
in the sea and the meat (about 300 g) was removed
from the shells, and minced with a speed cutter.
Duplicate samples (groups 1 and 2, weighting about
150 g each) were subjected to analyses.

Lipid extraction

Total lipid (TL) was extracted and purified
according to the method of Bligh and Dyer (1959),
and the content was determined gravimetrically.
Phopholipid (PL) content in the TL was determi-
ned by the method of Bartlett (1959). The non-polar
lipid (NL) content in the TL was the difference be-
tween the TL and PL figures.

Determination of Lipid class and fatty acid
compositions

Lipid class compositions of PL and NL were
determined as described in the previous paper
(Jeong et al., 1990). Fatty acid was determined after
methylation (AOCS, 1990) and those of TL were
analyzed with a gas-liquid chromatography (Shi-
madzu GC 14A, Shimadzu Seisakusho, Co. Ltd.,
Kyoto, Japan) fitted with an Omegawax 320 fused
silica capillary column (30 mX0.32 mm, ID., Su-
pelco Park, Bellefonte, PA, USA). The injector

-and- the flame-ionization detector were -held at 250 -

T, the column oven temperature was programmed
from 180C (the initial time 8 min) to 230C at
3C/min, and the final time was set for 15 min.
Helium was used as a carrier gas at the constant inlet
pressure of 1.0 Kg/em? with split ratio of 1:50. Fatty
acids were identified by comparison with authentic
standards (Sigma Chemical Co., St. Louis, MO, USA)
and an oyster sample which had been analyzed by
Koizumi et al. (1990). Data were calculated as the
percentage of peak area against total area of fatty
acids. Methyl tricosanoate (99%, Aldrich Chem. Co,
Milw, WI, USA) was used as an internal standard for
quantitative calculation of n-3 fatty acids.

Results and Discussion

Changes in lipid contents and lipid class com-
positions

Changes in meat weight, lipid content and lipid
class compositions of the cultured oysters (using
the Korean and Japanese spats during growth) in
shallow-water were summarized in Tables 1 and 2.
The increase of variable meat weights and TL
contents in the oysters was demonstrated in the
previous paper (Jeong et al., 1999a); briefly, the
meat weights of the Korean and Japanese spats
increased from 0.61g to 4.80 g/individual and from
0.33 g to 8.36 g/individual, respectively. Therefore,
the growth rate of the Japanese spat was faster
about as much as twice compared to that of the
Korean one. Moreover, meat weight and TL con-
tent were decreased in the Korean spat in October
whereas in the Japanese spat these were increased
continuously to the harvest period (November).
TL content in both oysters was increased expone-
ntially with meat weight, y=0.2081¢"**%* (r=0.8856,
p<0.001).

In the present study, NL contents in both
oysters showed a low level from June to October
(about 54~67% of TL content) and a higher level
in the harvest period (71~78% of TL content).
Changes in PL contents, however, were with cont-
rast to changes in NL contents. In both oysters,
the NL content (or percentages) and TL content
were decreased especially in the spawning period
(August). The Korean spat was also observed a
decreased figure in NL, TL contents, and meat
weight in October, which is thought due to be oc-
curred spawning in a quit of individuals one more
time. However, in case of the Japanese spat, spaw-
ning did not observed in October. The percentage
of NL in TL content in both oysters was increased
with TL while that of PL was decreased. There
was a positive correlation between TL and NL
content as the percentage, y=12.511x+54.528 (r=
0.7968, p<0.001) while a negative correlation
between TL and PL content as the percentage, y
=—12.511x+54.528 (r=—10.7968, p<0.001) during
growth of both oysters as shown in Fig. 1. These
results indicate that the cultured oyster with the
Japanese spat contained about twice more in lipid
content per individual than that with the Korean
spat in the harvest period.

The prominent lipid classes of NL and PL were
triglycerides (TG), free sterol (ST), phosphatidyl-
choline (PC), and phosphatidylethanolamine (PE).
The percentage of TG was the poorest in the spaw-
ning period (August), in both oysters while that of
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Table 1. Monthly variation in lipid content and lipid class composition of the oyster cultured with Korean

spat'
Linid? Month (Jun 1995 - Jan 1996)
P Jun Jul Aug Sep Oct Nov Dec Jan
TL (g/100g sample) 052 1.84 152 170 155 187 193 205
NL (g/100g sample) 028(538)° 110(597) 097(638) L14(670) 095(612) 131(700) 147(761) 152(741)
PL (g/100g sample) 024(461)  074(402) 055361 056(329) 060(387) 056(299) 046(238) 053(258)
Meat weight (g/specimen) 061 182 260 334 278 418 480 NC*
NL class (% of NL content)
ST 3071020 1691058 27+177 2371036 227+033 156+017 1351020 160t142
FFA tr tr tr tr tr i tr tr
TG 6931126 7281087 621253 667017 669171 6841033 T38+128 6481153
GE tr 4701081 4641047 2541027 3841096 695+010 497+107 632+077
SE tr 5661028 105106 7061034 657214 906001 771+129 129055
PL class (% of PL content)
SPM tr tr r tr fr tr fr tr
PC 6201140 4871089 4211199 3924073 430+008 4031195 3171099 405+ 153°
PS 109+048 601011 958+140 931137 811019 103+034 129%014
PI 904+035 823+025 151114 1161059 1071056 118+034 127+078 165134
PE 1814126  37.1+075 3324045 400+123 3824029 376+127 4274034 362+150

'Data are presented as mean and/or * standard deviation of 6 (2 groups x 3) determinations.

TL, total lipid; NL, non-polar lipid; ST, free sterol; FFA, free fatty acid; TG, triglyceride; SE, steryl ester;
GE, glyceryl ether; PL, phospholipid; SPM, sphingomyelin; PC, phosphatidylcholine; PS, phosphatidylserine;
PI, phosphatidylinositol; PE, phosphatidylethanolamine.

*Figures in parentheses are presented as percent of TL content.

‘NC, not checked. °tr, trace. ‘The data are presented as the sum of (PC+PS).

Table 2. Monthly variation in lipid content and lipid class composition of the oyster cultured with
Japanese spat'

Month (Jun 1995 - Jan 1996)

o
Lipid Jun Jul Aug Sep Oct Nov Dec Jan
TL (g/100g sample) 045 192 144 1.58 184 202 196 201
NL (g/100 g sample) 027(600)° 122(635) 086(597) 093(588) 123(668) 143(707) 153(780) 143 (7L1)
PL (g/100 g sample) 0.18(400) 070(364) 058(402) 065(4LD) 061 (331 059(292) 043(219) 058(288)
Meat weight (g/specimen) 033 162 230 264 422 836 753 NC*
NL class (% of NL content)
ST 3161013 1561008 3411085 225+009 1861089 1391124 134%165 201+102
FFA tr tr tr tr tr tr fr ir
TG 684+221 7461035 568+085 683+070 678+070 6711044 728+098 633100
GE tr 5855022 3061043 2291035 5961007 8771112 6211067 5561087
SE tr 400099 5981067 689108 7691079 103099 7591178 110£094
PL class (% of PL content)
SPM tr fr tr tr tr tr tr tr
PC 419+121 4501018 433+176 3821018 4431175 415+268 3651018 421113
PS 658+057 782+023 102+097 945+012 8701088 9331056 1061001
PI 7471160 9631018 1471077 1224023 1051076 130019 120£037 159%048
PE 381018 376102 320+056 402+053 365011 362+193 409+056 350+120

'Data are presented as mean and/or * standard deviation of 6 (2 groups x 3) determinations.

’TL, total lipid; NL, non-polar lipid; ST, free sterol; FFA, free fatty acid; TG, triglyceride; SE, steryl ester;
GE, glyceryl ether; PL, phospholipid; SPM, sphingomyelin; PC, phosphatidylcholine; PS, phosphatidylserine;
PI, phosphatidylinositol; PE, phosphatidylethanolamine.

Figures in parentheses are presented as percent of TL content.

‘NC, not checked. ’tr, trace. “The data are presented as the sum of (PC+PS).
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Fig. 1. Correlation between TL and NL, and PL

contents of cultured oyster with the Korean
spat.

ST including stery! ester (SE) was the richest in the
month, except that in June. These results indicate
that sterol increased the production of sex hormone
and resulted in the decrease of TG, which was also
used partly for the development of gonad or
spawning. On the other hand, the percentage of PC
was decreased with growing in both oysters but that
of PE was increased. Both PL classes were decrea-
sed a little amount in the spawning period with co-
mparison to the pre-spawning and post-spawning.
The percentage of phosphatidylinositol (PD was
also increased with growth of the oysters and was
high somewhat in the spawning period, in the
contrary to those of PC and PE. In general, PI that
contained high proportion of 20:4n-6 (Okita et al,
1982; Bell, 1989) is mainly distributed in the inner
layer of cell membrane and contributed to informa-
tion for the transmission of cell (O’Flaherty, 1987).
Therefore, high proportion of PI in August in both
oysters may be need for an active information for
the transmission between cells in the spawning
period.

Changes in fatty acid compositions

Changes in fatty acid compositions of TL of the
cultured oysters in the same sea with Korean and
Japanese spats, were summarized in Tables 3 and
4. In the present study, reported by Jeong et al.
(1998), the prominent fatty acids from the cultured
oyster collected in December, were 16:0, EPA, DHA,
18:0, 18:1n-7, 18:1n-9, 16:1n-7, 14:0 and 16:4n-3 in
both oysters. These results were similar to those
reported by Jeong et al. (1990) but different from
these reported by Yoon et al. (1986). This is thought
to be due to differences from the sample size and
collection season. Previous studies on fatty acid
compositions of oysters had been only carried out
on the samples collected at a temporary period. For
example, Jeong et al. (1990) studied on the samples
caught in December while Yoon et al. (1986) stu-
died on the sample in April. In general, fatty acid
compositions of marine organisms differ greatly by
collection season, because it includes a number of
factors such as differences in diet content, age, spa-
wning, size, water temperature, salinity, etc. (Ack-
man, 1989; Vaskovsky, 1989; Joseph, 1989; Jeong et
al, 1999b). During growth, both oysters were the
richest in polyunsaturated fatty acids (PUFA),
accounting for 52.8 + 7.14% in the Korean oyster
and 554 *+ 3.81% in the Japanese one, and the poo-
rest in monounsaturated fatty acids (MUFA), ac-
counting for 18.3 £ 2.56% and 17.6 + 2.43%, respec-
tively. The Japanese oyster was more in PUFA and
less in saturated fatty acids (SFA) and MUFA than
that of the Korean oyster. In both oysters, PUFA
decreased markedly in the spawning period (August),
while SFA and MUFA increased in that time. The
both oysters showed low levels of n-3 fatty acids such
as 16:4n-3, 18:4n-3, EPA and DHA, and high level of
n-6 fatty acid, 20:4n-6, in the spawning period
(August) compared to those in pre-spawning period
(July). These fatty acids were associated with PC, PE
and PI compositions as described above. These
results were similar to the results of cod roe by Bell
(1989). He reported that PC and PE are richer in n-
3 fatty acids (EPA and DHA) in cod roe while PI
is richer in n-6 fatty acid (20:4n-6). In general, 20:4
n-6 produces a number of prostaglandin, potent ho-
rmone-like materials, which has known to be invol-
ved in reproductive function in vertebrates. Al-
though its action is obscure yet in invertebrates, it
is interested that 20:4n-6 was contains relatively
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Table 3. Monthly variation in fatty acid composition of the oyster cultured with Korean spat' (Area %)
Month (Jun 1995 - Jan 1996)

Fatty acid Jun Jul Aug Sep Oct Nov Dec Jan
14:0 604011 3251010 4611015 25512026 210%003 2941047 334+015 391007
150 iso 0.12+001 006001 011001 0081003 007002 010001 013002 0212002
15:0 0571003 0411002 0582002 0442006 053005 050002 048+002 053£003
16:0 iso 010£001 005£000 011002 0072001 0102001 010001 0122001 016000
Pristanic 011£000 016002 0150001 0212002 034001 030X002 022+001 022+£002
16:0 2641030 198+058 201+054 1771063 150x072 150+026 152+034 163007
17:0 iso 0612003 0341004 0482000 0432002 049%002 050005 051002 059%001
17:0 anteiso 033004 028%013 0441002 0421005 0491007 055+007 040£011 051001
Phytanic te? 027+034 009006 092+009 tr 030+£002 02001 001+000
17:0 LI5+010 068031 110+001 tr 095+013 111006 100£009 105%001
180 4691002 4311010 436006 4291009 3871007 348004 314£002 314%001
19:0 012003 010003 023+000 013001 012001 0051001 004+001 016001
20:0 0161001 0221014 007+000 002001 tr 005£004 003002 007001
22:0 tr tr 011002 tr tr 013+£002 015+£002 0171003
24:0 tr tr 0011000 tr tr 006001 006001 0081002
ZSaturates 404 299 326 213 41 252 250 211
16:1n9 tr 0251009 038001 032x012 041005 0481004 0281006 001000
16:1n-7 5124031 183111 390%012 224%013 1972007 2511008 309007 358003
16:1n-5 0432001 025+011 111004 089%028 087%0I11 059007 0951010 074006
17:1n-10 0041001 tr 031003 013017 002000 0381004 023+£004 0282001
17:1n-8 013006 021012 0271001 024010 032007 019%003 02012003 0291001
18:1n-11 055001 033002 0401001 022002 036001 052001 049%002 068 +002
18:1n9 4421004 290006 216%006 179+011 195004 2071001 2592004 4631003
18:1n-7 5382007 333006 5361006 4421016 398f014 4781002 486002 470+0.03
18:1n-5 011011 017010 015001 013013 0271010 0121001 0I5+002 022+001
20:1n-11 180035 160107 2821008 2842022 250%02 217200° 119£002 210+001°
20:1n-9 0221027 0761081 0251027 034022 049 £ 002
20:1n-7 3002003 221111 3642009 358%010 347%011  309%002 3481004 2801003
221n-11 tr ir 002£003 tr ir 015+003 015002 028%0.05
22:1n9 034009 0152002 017001 018+007 0142006 0192003 033002 027001
22:1n-7 tr tr 018£002 tr tr 006003 0041003 0012000
ZMonoenes 215 140 209 172 166 173 185 206
16:2n-7 tr tr tr 005+004 006£003 tr tr tr
162n4 020+010 008003 028+004 0142003 0143004 0352006 0462007 0491001
17:2n-8 0221003 029001 024+002 011£005 0132002 021009 016£006 0321003
16:4n-3 2451016 5342065 301+018 637071 584027 502+025 277021 2031015
18:2n9 016002 0141003 010001 0091004 0081002 tr ir 0.08 = 0.00
18:2n-6 148+004 1041003 1082001 127+009 1111003 092+003 1002006 146%001
18:2n4 019£002 015001 030+000 0262003 019£001 028+004 043£002 0401003
183n4 . tr 015+004 026£001 022002 0162002 021+£003 025+£001 028001
18:3n-3 146011 069042 0752002 0901012 070+£007 0752003 067001 1261002
18:4n-3 3032002  180+067 1291004 1341004 1143004 1412001 1631002 2931001
18:4n-1 tr tr tr tr tr 005+002 010£003 tr
19:3n-6 023000 097076 053£004 0492008 054004 054004 039£005 0312005
20:2NMID (5,11)* 008007 037017 001000 0111007 010006 0062002 005001 0281000
20:2NMID (5,13) 089+025 080131 074001 0401005 041007 0551006 056006 065£001

20:2 tr tr 013001 009+001 009002 010+002 002+000 013+001
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Table 3. {Continued)

Fatty acid

Month (Jun 1995 - Jan 1996)

Jun Jul Aug Sep Oct Nov Dec Jan
20:2n-6 013+£000  020+015 012+001 0122001 014%002 014+£004 0101001 021£001
20:3n-6 004£001 010%£002 018%£000 0124001 013+£001 013001 013£000 016000
20:4n-6 1234003 130£08 333004 365012 382007 3641008 3251006 2712002
20:3n-3 041001 0471081 006001 tr tr 0041005 0042002 013%002
20:4n-3 042+004 034+002 0371004 026£001 0272002 031001 033£000 049+0.02
20:5n3 1172018  135+£008 159+020 1574023 178+046 227071 2661082 196+014
22:2NMID (7,13) 060002 095002 060003 0681002 080005 0642002 059+006 052005
22:2NMID (7,15) 298007 3521002 430£014 4552007 4132005 3401007 2961002 282025
22206 040001 042%019 0212003 023004 038+£008 023004 tr
21:5n3 060001 063004 070001 074£002 081002 102+003 124£003 108+0.06
22406 0241001 0I12+003 034£002 0411003 0491004 0422002 034002 0334002
22:5n-6 0.18+000 030+£001 0361003 054001 053002 038+000 029£001 041£003
22:5n-3 062000 085%002 1322005 136%004 1512007 1404007 130003 1.09%003
22:6n-3 846034 216+017 103%045 153+078 1791091 128%050 108+027 122%0.12
ZPolyenes 381 - 56.1 46.6 555 593 518 56.7 524

.-Zp3 2838 - 452 337 40 460 454 454 408
Zn6 393 444 594 6.82 6.99 6.55 513 560
n-3/n6 733 10.19 567 6.15 6.58 6.94 792 129

'Data are presented as mean *+ standard deviation of 6 (2 groups x 3) determinations.

tr, trace.

‘The data were presented as the sum of (20:1n-11)+(20:1n-9).

‘NMID, non-methylene interrupted diene.

large amount in oyster in the spawning period. Fig,
2 showed coefficient of variation (CV, %) of the
prominent fatty acids during growth. In both
oysters, CV of 16:4n-3 was the highest of the fatty
acids, accounting for 41.8% in the Korean oyster
and 32.3% in the Japanese oyster, respectively. Most
of the fatty acids in the Korean oyster showed CV
more than 30%, while in the Japanese oyster
showed CV less than 30%. These results suggest
that the. Korean spat was unstableness in- their diet
incorporation and lipid metabolism during growth
compared to the Japanese spat, and that difference
from their species specificity, though both oysters
have a same scientific name. Changes in EPA and
DHA content (mg/100 g sample) during growth of
both oysters are shown in Fig. 3. EPA and DHA
contents in the Korean and Japanese spats were
only 33~45 mg just after hanging in the sea. This
is explained that their body lipids were used as
main energy sources during about 10 months of the
hardening period. TL content in both oysters ranged
from 0.45 g (Japanese spat) to 0.52g/100 g sample
(Korean spat) in June. At that time, small amount
of EPA and DHA are associated with small amount
of TL content. However, EPA and DHA contents in
July were vigorously increased to 150~170 mg/100 g

sample and 240~250 mg/100 g sample, respectively,
with TL content (1.8~1.9g/100g sample) during
only one month after hanging in the sea. This
indicates that the spats are able to take enough
diets and to accumulate a lot of body lipid. EPA
and DHA contents, however, were decreased in Au-
gust, known as a spawning period and particularly
DHA content was decreased greatly compared to
EPA content in the both oysters. This suggests
that DHA might play an important role -for deve-
lopment of eggs and sperms in the oysters and
then they were released (Kim et. al., 1998). Both
oysters showed an increasing tendency in n-3 fatty
acid content with TL content and meat weight from
after August to their harvest period, but those of the
Korean spat decreased one more time in October
during growth. This is thought due to that quit of
individual in the Korean oyster participated in their
spawning one more time. In the previous paper
(Jeong et al,, 1999a), it was demonstrated that the
Japanese oyster showed over than two times in
meat weight per oyster individual compared to the
Korean oyster. Moreover, n-3 fatty acid content
increased exponentially with meat weight and
in a linear with TL content (Fig. 4). EPA and
DHA contents in the oysters were the richest in
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Table 4. Monthly variation in fatty acid composition of the oyster cultured with Japanese spat'
Month (Jun 1995 - Jan 1996)

Fatty acid

Jun Jul Aug Sep Oct Nov Dec Jan
14:0 2511003 3081050 4401019 249+009 2271006 3112009 3671053 3951001
15:0 iso 0112000 006001 012003 006001 009%002 010001 007001 015000
Al50 anteiso 005002 tr tr tr tr tr tr
15:0 0452000 040003 063001 043£004 0541003 0471002 006001 0581005
16:0 iso 010001 004001 011001 0042003 0092000 009001 009+000 0.16%0.00
Pristanic 033000 0171002 0202001 0211001 034+£001 0271001 024001 024+001
160 156001 195078 187X069 174%+078 169045 158+029 167+022 161104
17:0 iso 041£001 025+006 048001 043003 0442001 0481004 0481000 0581001
17:0 anteiso 057007 031+002 050001 0441007 0461003 050+008 052+003 054+£002
Phytanic 020006 005+002 0161002 tr tr tr fr 0.05 %007
17:0 0911012 074£003 1012009 082+011 098+009 108004 101008 1.08+0.00
18:0 4271004 3851007 400%023 403004 3582005 313x002 2891006 3361001
19:0 010+£006 006002 019£001 0122001 011X001 012002 0032001 0162000
20:0 0062000 0131007 0042003 0052002 002£000 005+003 007002 0071000
220 ir tr 009+£002 tr fr 0.10£004 009002 015000
24:0 tr ir 001£000 tr ir 007+£001 005001 011004
ZSaturates 256 287 305% 265 258 252 259 270
16:1n-9 0242007 0302007 0351023 037+005 041005 0441006 038003 0471001
16:1n-7 2152003 228+011 367083 2051010 2111005 2771006 305%007 3.02%004
16:1n-5 023+001 016004 1382009 093012 084%+004 060+008 084004 083x0.06
17:1n-10 008+003 tr 035003 006£005 0021000 032003 029+004 029%001
17:1n-8 010006 023006 041008 025010 0291005 017004 0172000 0291002
18:1n-11 024001 0401001 025%002 020003 0412001 063+001 051002 06500
18:1n9 208+001 249+005 317098 175007 2052003 202+004 2371001 363004
18:1n-7 436 1001 3312005 490010 419%012 415+010 4841004 465+003 5151008
18:1n-5 034£00f 020000 02+009 020012 014+014 0121000 012+001 021001
20:1n-11 1691001 208X009 3370123 275+015 238+020 202+0033 111004 180%038
20:1n-9 045000 0461000 025016 020+02 045+ 0.02
20:1n-7 3702003 2712005 383000 3671009 3261003 284+003 3294010 331+002
221n-11 ir tr 001000 tr tr 0171004 015002 0l6+014
22:1n9 tr 013£001 019%006 014006 018009 018+012 029+002 043018
22:1n-7 ir ir 016003 tr ir 008+004 006001 001000
ZMonoenes 157 143 221 168 16.5 171 177 202
16:2n-7 tr tr tr 005£003 0042003 tr tr tr
16:2n-4 008003 0071002 026004 0171011 014%001 0371007 048002 043007
17:2n-8 012009 0291001 023005 010%004 011%006 016001 0152002 028001
16:4n-3 617£005 600010 3912038 6571049 5521021 408+030 319+018 2461018
18:2n9 015000 0102005 0I1X002 008003 009000 tr ir 0.08 £ 0.00
18:2n-6 1322000 1042001 1194002 1261005 1161001 095+002 096£003 131£001
18:2n-4 0142002 013£002 0251004 0251003 0182000 029+003 037003 039:001
18:3n4 tr 005+£001 0292002 0191004 015003 0222001 022+001  025£001
18:3n-3 136+£003 076001 090003 093£007 088+007 08005 0841004 083x001
18:3n-1 tr tr tr tr tr 003001 0042000 tr
18:4n-3 2732003 2031004 130006 1361006 1381002 158+002 171002 1761003
18:4n-1 tr tr tr tr tr 0092001 011001 ftr
19:3n-6 081£000 058002 046008 049004 046001 050%007 045004 040005
20:2NMID (5,11)* 006001 012%£001 001000 007£005 009+005 002000 001£000 001000
20:2NMID (5,13) 034+002 0441001 0491009 037£008 043+006 0691009 101+001 084004

20:2 ir tr 011001 0082002 0072001 009+003 0014000 012001
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Table 4. {Continued)

Month (Jun 1995 - Jan 1996)

Fatty acid Jun Jul Aug Sep Oct Nov Dec Jan
20:2n-6 0162000 0114000 0124004 0122001 0132000 018£005 016004 0.18£000
20:3n-6 010+002 010£00  018%£001 013+001 013£001 0142001 0122000 018£000
20:4n-6 2551002 188004 3471012 3851006 3552006 3431004 300£005 335004
20:3n-3 009004 0042001 0072005 tr tr 008003 0071002 008001
20:4n-3 0471002 037+000 0324001 029£001 030002 033£000 034003 0421003
20:5n-3 1554043  144%£033 1324038 159+037 186%025 240+016 263033 210x0.15
22:2NMID (7,13) 088000 087£003 093+004 072002 0702003 054+004 050£002 070001
22:2NMID (7,15) 4361003 3691006 4441010 4641014 3681005 302006 268x008 311£005
22206 018000 tr tr 021003 0221002 042£008 015002 tr
21:5n-3 081001 068£005 065+002 077002 08002 114£007 1152003 1072002
22:4n-6 015000 007003 033+004 0451005 041003 037£002 0312001 040£003
22:50-6 041000 035002 0482003 057£002 048£000 0351001 0252001 039006
22:5n-3 107002  083+003 1031002 1442005 14712003 1392005 1272003 128%0.05
22:6n-3 1872015 216+081 123%£021 156%057 165%030 121030 104012 112%008
ZPolyenes 587 56.6 471 567 511 515 56.2 525
Zn-3 469 467 338 49 455 456 452 40.1
Zn-6 568 413 623 7.08 6.53 6.34 540 621
n-3/n6 826 113 542 6.05 697 7.19 838 645

;Data are presented as mean * standard deviation of 6 (2 groups x 3) determinations.
tr, trace.
'The data were presented as the sum of (20:1n-11)+(20:1n-9).
‘NMID, non-methylene interrupted diene.
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Fig. 2. Coefficient variation in the prominent fatty - Aug. Sep. Oct. Nov. Dec. dJan.
acid compositions of the cultured oysters
with the Korean and Japanese spat during
8 months. 500 B)

December (harvest period, 314 mg/100g sample)
and in July (pre-spawning period, 237~247 mg/100
g sample), respectively, during growth.

From these results, the cultured oyster with the
Japanese spat contained about two times more n-3
fatty acid content per individual than the cultured
oyster with the Korean one. The oyster in Korea
therefore needs its breed improvement.
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