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ABSTRACT

Growth and survival (%) of the larvae and spats of Scapharca broughtonii fed on three different microalgal species
(Isochrysis galbana, Pavlova lutheri and Chaetoceros simplex) were investigated with the analysis of fatty acid
composition. The larvae fed on mixed diet with three microalgal species showed the highest growth in shell length
(261.3 £ 13.5 ym) and survival (27.4 + 5.3%). The growth and survival (%) of the larvae fed on the single diet with
C. simplex were significantly higher than those of the larvae fed on I. galbana or P. lutheri (P < 0.05). The growth
and survival (%) of S. broughtonii spats reared for 30 days were also highest in the mixed diet group with 1,114.8 +
128.0 um and 61.3 + 5.5%, respectively, and followed by C. simplex, I. galbana and P. lutheri. With respect to
composition of fatty acid of the single or mixed microalgal diet, the content of PUFA and n-3 HUFA were the
highest in C. simplex. This result can be considered as the reason for high growth and survival (%) of the larvae
and the spats. C. simplex was the best species as the single diet, but the mixed diet with three microalgal species
showed better dietary value than single diet did for the larvae and spat of S. broughtonii.
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Fig. 1. Growth (up) and survival (bottom) of the larvae of
Scapharca broughtonii fed single and mixed microalgal
species during 24 days (mixed; Isochrysis galbana +
Pavlova lutheri + Chaetoceros simplex). Different letter
on the final day means significantly difference at P <
0.05.
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Fig. 2. Growth (up) and survival (bottom) of the spat of
Scapharca broughtonii fed single and mixed microalgal
species during 30 days (mixed : Isochrysis galbana +
Pavlova lutheri + Chaetoceros simplex). Different letter
on the final day means significantly difference at P <
0.05.
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Table 1. Amino acids composition (% of total amino acid) of single and mixed microalgal species

Amino acids Isochrysis galbana Paviova lutheri Chaetoceros simplex Mixed"
Aspartic acid 24.4 £ 0.37° 38.7 £ 0.47° 30.7 + 0.56° 29.4 + 0.10°
Threonine 14.1 £ 0.53° 19.0 £ 0.18° 17.7 £ 418 15.3 + 0.13°
Serine 11.0 + 0.64% 16.4 + 0.50" 14.3 + 2.49% 13.9 + 0.60°
Glutamic acid 27.8 + 1.84% 47.6 £ 0.30* 44.8 £ 14.97° 33.8 + 0.22*
Glycine 17.6 £ 0.33 24.3 £ 0.15° 19.2 + 2.13° 19.6 + 0.44°
Alanine 23.3 + 2.15° 34.3 + 0.08" 28.5 + 3.30° 24.9 + 0.52°
Valine 19.5 + 1.31° 27.3 £ 0.58" 21.4 + 0.34° 21.1 + 0.14°
Methionine 5.9 + 1.82° 7.7 £ 4.60° 6.2 + 3.36° 5.5 + 2.97*
Isoleucine 18.0 + 1.10° 22.0 £ 0.42" 20.9 + 1.68* 19.1 + 0.50%
Leucine 33.0 + 1.66° 40.1 = 0.07° 30.0 + 3.48° 33.6 + 0.16°
Tyrosine 6.1 £ 1.99% 10.8 + 0.15% 8.4 + 1.75% 8.1 + 3.80%
Phenylalanine 19.4 + 0.71° 23.1 £ 0.28" 18.7 + 2.48° 20.3 + 0.35%
Lysine 13.2 + 0.13° 24.2 + 1.08" 22.7 + 2.99° 16.7 + 0.342
Histidine 7.6 £ 0.26™ 8.6 = 0.01° 6.8 = 0.92° 7.8 £ 0.05
Arginine 17.1 + 1.71° 27.2 + 0.19° 20.9 = 0.26° 19.8 + 1.13%
Proline 13.8 + 1.71° 17.0 + 0.93 9.3 + 5.86° 13.1 + 0.84°
EAA™ 13.1 = 0.75 17.2 £ 0.47° 14.4 + 1.27° 13.9 + 0.26°
Total 27.8 + 1.32° 39.7 + 0.48° 33.0 + 2.93° 30.8 + 0.94%

Values (mean * s.d. of two replication) in the same row not sharing a common superscript are significantly

different (P < 0.05).

‘mixed : Isochrysis galbana + Pavlova lutheri + Chaetoceros simplex.

“EAA : essential amino acids.

2314k (saturated fatty acids) 3k P lutheriol
A 42.8 = 0.99%= I. galbana?] 36.1 + 2.34% 3t} #<
s =4 Yelgked (P < 0.05), 372 424 * 0.87%
= o3t Afo)E Holx] kgken C. simplexel A+ 28.7
* 0.26%% 7P WA bl a2 3HAAE (mono-
unsaturated fatty acids) ¥ tlE vHxFxRc} P
lutherioll A 52.2 = 2.34%% #-2|3HA| &4 Yepyieh (P <
0.05). TEE3A|9ME  (polyunsaturated fatty acids,
PUFA) 8k C. simplexeld 277 = 0.53%% I
galbana®) 17.9 + 0.65% Rth $28HA =7 Yehd (P
< 0.05), tho® E39 11.2 + 0.32% wo|glom P
lutheriolA 4.9 = 1.35%% 7} @7 Yepdch n-3 1%
E X314 (highly unsaturated fatty acid, HUFA) 3
22 C. simplexolA 26.0 £ 0.55%% 7V =4 Yebgz
(P < 0.05), k&% I. galbana?) 8.2 + 0.38%, 372
3.4 * 0.11% <°llew, P lutheriolA 1.7 = 0.46%% 7}

7 s R

4. F-FAX]9) 8 ofu] At § x|}k 24

gzl F2A)He] Hel2A I galbana, P lutheri, C.
simplex 5 3%5& @ T TUv]ER E3slo] FF3 1
27 Fatxshe] ofu|ieat 242 Table 3 vehglct. of
v Ak 22 v AR 5ol #AIQe] vt AdE B
G, o] FH7 bl 93k Aol $3it). Methionine
2 C. simplex FF7-°14 1.4 = 0.10%=% & AT 2o}
o3kl = Yelgd (P < 0.05).

Az b vAERFE ol F5T Fxol) FAs e A
WAL 242 Table 4 Yel it} Palmitic acid (16:0) 3
o B3 TFTolA 21.0 = 0.44%% 7P B Yepte
w, C. simplex 35719 20.7 = 2.74%%} P, lutheri 35
9] 19.9 + 1.34%9} 593 #ol= gt} 18I stearic
acid (18:0) 32 C. simplex ZoT74 135 = 1.97%
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Table 2. Fatty acids composition (% of total fatty acid) of single and mixed microalgal species

Fatty acids Isochrysis galbana Pavlova Iutheri Chaetoceros simplex Mixed"
C12:0 0.0 + 0.00? 0.0 + 0.00? 0.1 + 0.08 0.0 £ 0.00°
C13:0 2.1 + 0.10° 2.0 = 0.07° 1.1 + 0.25% 1.2 £ 0.26°
C14:0 18.0 + 2.09° 15.8 + 0.54° 17.4 + 0.02% 21.8 + 0.59°
C15:0 0.0 + 0.00° 1.7 + 0.35° 0.4 + 0.03" 0.4 £ 0.05
C16:0 15.2 + 1.72° 17.9 + 0.46° 7.2 + 0.26° 15.4 + 0.87°
C17:0 0.8 + 1.43* 3.4 £ 0.88" 1.9 + 0.08% 3.0 + 0.23"
C18:0 0.0 = 0.00° 2.0 + 0.59° 0.7 + 0.11° 0.5 + 0.05%
C21:0 0.0 = 0.00° 0.0 + 0.00° 0.0 + 0.00° 0.1 + 0.11°
C14:1 0.5 + 0.84° 2.0 = 0.51° 0.6 + 0.31° 0.2 + 0.01°
C15:1 0.0 + 0.00? 2.1 + 0.47° 0.6 + 0.42° 0.7 + 0.38°
c16:1 8.0 £ 0.18° 24.5 £ 1.25° 27.6 £ 0.49° 21.1 = 0.23°
C17:1 1.0 £ 0.83° 6.1 + 0.36" 11.1 + 0.22° 5.6 + 0.34"
C20:1 1.7 £ 0.23 0.0 + 0.00? 0.0 + 0.00° 0.2 + 0.32°

C18:1n9 15.9 £ 0.60° 1.9 £ 0.40° 1.6 = 0.16 6.4 + 0.14"
C24:1 18.9 + 1.23¢ 15.6 £ 2.31° 2.1 £ 0.07° 12.2 £ 0.42°
C18:2n6 7.3 + 0.48% 2.0 £ 0.48" 1.1 + 0.04 3.5 £ 0.11°
C18:3n6 2.4 + 0.00° 0.0 £ 0.00* 0.7 + 0.10° 1.3 + 0.09¢
C18:3n3 8.2 + 0.38¢ 1.7 £ 0.46° 0.0 £ 0.00° 3.4 + 0.11°
C20:3n3 0.0 = 0.00° 0.0 + 0.00? 0.1 + 0.11° 0.0 + 0.00°
C20:4n6 (ARA) 0.0 + 0.00? 1.2 £ 0.67° 0.0 + 0.00° 3.1 + 0.07°
C20:5n3 (EPA) 0.0 + 0.00? 0.0 + 0.00? 25.9 + 0.64° 0.0 £ 0.00°
Saturated 36.1 + 2.34° 42.8 + 0.99° 28.7 + 0.26° 42.4 + 0.87°
Monounsaturated 46.0 £ 2.31% 52.2 + 2.34° 43.6 = 0.33* 46.4 + 0.62%
PUFA™ 17.9 + 0.65° 4.9 + 1.35 27.7 + 0.53¢ 11.2 + 0.32"

n-3 HUFA™ 8.2 + 0.38° 1.7 £ 0.46 26.0 + 0.55¢ 3.4 + 0.11°

n-6 HUFA 9.7 + 0.48¢ 3.2 £ 0.99° 1.7 + 0.12 7.8 £ 0.21°
n-3/n-6 0.8 + 0.05" 0.6 + 0.11° 15.1 + 1.14° 0.4 + 0.00

Values (mean + s.d. of two replication) in the same row not sharing a common superscript are significantly

different (P < 0.05).

"Mixed : Isochrysis galbana + Pavlova lutheri + Chaetoceros simplex.

xkk

"PUFA : polyunsaturated fatty acids,

2 7V =4 Jelden (P < 0.05), E3 ZE7s P
lutheri 337-9F= 23 #po|7} 991, I. galbana E+&
TolA 10.3 = 1.18%% 7} Al velytch (P < 0.05).

Oleic acid (18:1n9) 3F=F2 I. galbana 3574 10.5
1.02%= 7V =7 Jebga, C. simplex 374 5.4
0.07%=. 717§ v Yebk o (P < 0.05), P lutheri %

I+

I+

HUFA : highly unsaturated fatty acids.

7ot EF T g Zol7} gtk Linoleic acid
(18:2n6) &L I. galbana F77°4 8.6 = 0.78%% 7}
A 2 ey, £ 35elA 5.9+0.83%% WA vEl
ol o3 Aol vtk @ -linolenic acid (18:3n3)
S [ galbana 3704 4.5 + 0.54%% 7V =4 U

om (P < 0.05), L &2 P lutheri 2377} 8.1
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Table 3. Amino acids composition (% of total amino acid) of the spat of Scapharca broughtonii fed single and

mixed microalgal diets during 30 days

Amino acids Isochrysis galbana Pavlova lutheri Chaetoceros simplex Mixed"
Aspartic acid 6.7 £0.73? 6.1 +1.24% 6.7 +0.68% 7.0 £0.42°2
Threonine 2.7+0.25% 3.2+0.27% 3.0+0.01% 29+0.21%
Serine 2.6 +0.26% 2.8+0.05% 2.9+0.06% 2.8+0.18%
Glutamic acid 7.6 £0.98% 7.9+0.10° 7.9 £0.03% 7.9 £0.35%
Glycine 4.0 £ 0.46% 4.1+0.20% 4.2 +0.20% 4.3+0.21%
Alanine 3.2+0.39% 3.3+0.01% 3.3+0.08% 3.3+0.18%
Valine 3.3+0.39% 3.1+0.23% 3.6+0.07% 3.4+0.26%
Methionine 1.1+0.04% 0.7 £0.53%* 1.4 +0.10° 0.5+0.21°
Isoleucine 2.8+0.36% 2.9+0.12% 2.9+0.05% 2.9+0.10%
Leucine 4.2 +0.54% 4.2 +£0.16% 4.4+0.17? 4.4+0.21%
Tyrosine 2.0+0.25% 1.8+ 0.44° 2.2+0.47% 1.9 +0.00°
Phenylalanine 2.6 £0.33% 2.6 £0.11% 2.7+0.11% 2.8 +0.21%
Lysine 4.8 +£0.75% 5.0 £0.31% 4.8 +0.15% 5.3 +0.25%
Histidine 1.3+£0.14° 1.3+0.07° 1.3+0.13° 1.3+£0.15a
Arginine 4.2 +£0.50% 4.2 +0.36% 4.6 £0.33% 45+0.27%
Proline 2.0 £0.40% 1.5 +0.60° 1.7 +0.15% 2.0 £0.07%
EAA” 2.3+0.28% 2.3 +£0.06% 2.4 +0.06% 2.3+0.06%
Total 5.6 £+ 0.69% 5.6 +0.34% 5.9+0.30% 5.9+0.22%

Values (mean % s.d. of two replication) in the same row not sharing a common superscript are significantly

different (P < 0.05).

"Mixed : spat fed on mixed diets (Isochrysis galbana + Pavlova lutheri + Chaetoceros simplex)

"EAA : essential amino acids.

+ 0.70%, £ 3577} 3.0 = 0.32%, C. simplex &+
7} 25 = 0.31%2] <o]3rh

Arachidonic acid (20:4n6, AA) 332 C. simplex 55
TellA 8.1 + 7.08%% 7P A Uebtou o Holg+
T 593 2ol=  $l3tl  Eicosapentaenoic acid
(20:5n3, EPA) &=82 I galbana F3TolA% 1.5 =
0.23%% YElst1, docosahexaenoic acid (22:6n3, DHA)
a5 I galbana 3579 EFFTFTANA 4 303 =
2.89%%} 30.0 = 2.12%% VFERol #2)3 Hol= qigleh

X3k (saturated fatty acids) 3 C. simplex
THTOA 41.0 = 5.78%% 71 A JERger (P <
0.05), &3+ 379 40.3 = 1.82%9} +23t Aol ¢lgl
t}. TE X324 (mono-unsaturated fatty acids) 3F

22 I galbana 574 21.7 + 2.15%= 7V &4
ehten] (P < 0.05), £ 25771 132 = 0.80%% 7
e ks warh tEEIA|UMAF  (polyunsaturated
fatty acids, PUFA) 3=F& I. galbana w7914 50.3 *
4.29%% V¥ =7 Yepgter (P < 0.05), C. simplex &
FT77) 42.9 = 4.85%%F 7V 2 ke R9t) n-3 1%
=X 3}A9F (highly unsaturated fatty acids, HUFA) ¥+
22 I galbana ZETolA 36.3 + 3.38%% 7P =4 4

e (P < 0.05), C. simplex 2577} 28.0 + 3.76%
2P e e B9, £ 579 P lutheri 3+
= 747 33.0 = 2.43%%} 32.7 + 1.48%=% 23t Ao|7}
ek

29 |
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Table 4. Fatty acids composition (% of total fatty acid) of the spat of Scapharca broughtonii fed single and mixed
microalgal diets during 30 days

Fatty acids Isochrysis galbana Pavlova lutheri Chaetoceros simplex Mixed"
C14:.0 6.2 £ 0.49° 3.6 £ 0.40% 4.0 +0.34% 4.4+023°
C15:.0 0.1+0.26% 0.0 + 0.00% 0.0 +0.00% 0.0 + 0.007
C16:0 0.0 £ 0.00% 19.9 +1.34° 20.7 £2.74° 21.0+0.44°
C17:0 2.1+0.35% 2.2+0.28% 2.4 +0.47% 2.2+0.15%
C18:0 10.3 +1.18° 11.5 + 0.53%® 135+ 1.97° 12.7 + 1.85%
C22:0 9.3+6.93° 0.0 + 0.00% 0.0 +0.00% 0.0 + 0.007
C23:.0 0.0 + 0.00% 0.0 + 0.00% 0.4 +0.74% 0.0 + 0.007
C16:1 3.0 £0.58% 2.7+0.25% 3.1+0.24% 2.5+0.20%
ci7:1 5.0 £ 1.54% 6.4+573% 4.5 +2.02° 1.4 +1.312
C20:1 3.2+1.12% 2.8+0.70% 3.1+1.42° 3.2+0.93°

C18:1n9 10.5 +1.02° 6.8+ 2.06% 5.4 +0.07% 6.1+0.27%
C18:2n6 8.6 +0.78% 8.5+277% 6.7 £ 0.84% 5.9 +0.33%
C18:3n6 1.0 +0.02° 0.0 + 0.00% 0.0 + 0.00% 0.4+0.72%
C18:3n3 4.5+ 0.54° 3.1+0.70% 2.5+0.31% 3.0+0.32°
C20:2 0.6 +0.48% 0.0 £ 0.00% 0.0 +0.00% 0.6 +0.53°
C20:4n6 (ARA) 3.9+1.37 2.9 +258 8.1+7.08 6.6 + 0.52%
C20:5n3 (EPA) 1.5+0.23° 0.0 + 0.00% 0.0 + 0.00% 0.0 + 0.007
C22:6n3 (DHA) 30.3+2.89% 29.5+1.48% 25.5 + 3.872 30.0+2.12%
Saturated 28.0 +£5.47° 37.2+217% 41.0 +5.78% 40.3+1.82°
Monounsaturated 21.7 +2.15° 18.7 + 4.09b° 16.1 + 1.03% 13.2 £ 0.80%
PUFA” 50.3 +4.29° 44.1 + 3.09% 429+ 4.85° 46.5+1.18%

n-3 HUFA™ 36.3 +3.38" 32.7 £1.48% 28.0 + 3.762 33.0 £ 2.43%

n-6 HUFA 13.5 + 1.45° 11.4 + 3.05% 14.8 + 7.85% 12.9+0.87°
n-3/n-6 2.7+0.12% 3.0+0.82% 2.7 +2.41° 2.6 +0.35%

Values (mean * s.d. of two replication) in the same row not sharing a common superscript are significantly
different (P < 0.05).

"Mixed : spat fed on mixed diets (Isochrysis galbana + Pavlova lutheri + Chaetoceros simplex)

“PUFA : polyunsaturated fatty acids, “"HUFA : highly unsaturated fatty acids.

o 245E PNERE ok AEtER Adela] £ 2 o

2AE BG5A7)] AR H]H= Zeg 2ole 4o o v AR SleiME rAERe gRsl g Fesi

N &j TOAM e ;OW‘” w N owLourL:LL;-;]:{ ¥ (Epifanio, 1979), o] & PlAl=FE AX el sl 9

Zo] ;ﬂ# ;]HH;:— 7?2; 0: oo o]:fA ioﬁw} o o el we A, Al A%, A dd R AEE

vooee= o T o 3% mx|7 =t} (Holland, 1978; O'Connor et al.,
oldEe ARl wEAL AT T dFE UEH 00

(Loosanoff, 1950; Loosanoff and Davis, 1963; Walne,
1974).

275 54254 1 galbana $} P lutheri + 27] g
AezA 327 9 A TR s Holz A
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(Enright et al., 1986), F% Wo] o]&sx+ FFolt
(Delaunay et al., 1992; Marty et al., 1992). wje}hx] £ o1
T+ 3% (. galbana, P lutheri, C. simplex) & V|A|ZH
7} Hz2l 7R A A, A vA= 4= of
Ll A A ) ) - e T S L A

2 dTFelA olF 3%E 9 e UER 3 A
Z579 AF =4 B4 23} eicosapentaenoic acid
(20:5n3, EPA) = C. simplexo| A1} 25.9 + 0.64%% 1}e}t
Wi, YEEIAWAE (polyunsaturated fatty acids,
PUFA) 3} n-3 T=E¥3}x¥Mt (highly unsaturated
fatty acid, HUFA) = C. simplex°l# 7}¢ =4 Yepyicl

gz F47] HolA&Eel #3}e] Imai and Nishikawa
(1969) = P lutheri= MA&%7} =3 wjoks}r] ol ub
W Ho|gFo| Hriy 2 v3}git). Helm and Laing (1987)
2 I. galbana 9} C. calcitrans 2] HolZ7o W& 2AF
A Aol At mla AFelA 258 EF Fud A R
o gelFs TR ATt kAl SHelA Fest a4t
7] wgel FAg AL etk Z gk vt )
th & ATFeAME 35S £ Holx e AR -3
2o A AEEs £ FaelA P =0k, 9
Z5T FoXE C. simplex, I. galbana, P lutheri2] 9|
ek

n-3 HUFA 7|92 Ak Aol 223 vAzFE A9
3l=d] $23 27o| (Watanabe et al., 1983; Rezeq
and James, 1987), n|AEF2] AAEF} GoFdEo] w3l
53] Ak EXsPARE woF e Bl oY
7HAl 2713 #=e] glvk 2yl wh glt}k (Iwamoto and
Sugimoto, 1955; De Pauw et al., 1984). £ 3|4 C.
simplexs T2 29| w|AlxH R} E3A9A 2 n-3 2
= Ex3t Auhibe] ko]l 2om 7 Iz HA AEA T
TaT TolA wE S el AEEr 52 Jle®
Abg ok

Al xR AAk 3F 5 HUFA, 53] EPAS} DHA:
25 A9 AR AEEel & Fob (Langdon and
Waldock, 1981; Enright et al., 1986; Brown et al.,
1989).

n-3 HUFA A9 Ak FAlolA gt nialeRs Al
=g £23 2 Aot} (Watanabe et al., 1983). &t
v A2Fe] AET kg W3l 53, A B2
AR kb ol Tosl= o7 7hA] 2713 #Eo] 9
oy 3 vE3 9t} (Iwamoto and Sugimoto, 1955; De
Pauw et al., 1984).

Ak 229& Holrkxeh JekaTEE AAS vy F
23 a4oln, Holrkx] kel AHAQ] Hr} g4k

)
o,
L)
32
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Palmitic acid, GUAEZIFA AL 2 A 4 LFoll|A]
2 o]$ (Enright et al, 1986; Thompson et al., 1993) =|
v, 15 2¥ 324 EPA, DHAE 2%, A5, % &
| AFE& (Volkman et al., 1993; Castell et al., 1994) 2]
TR A|se] Aol st Ao ® v A gk
(Langdon and Waldock, 1981; Thompson et al., 1993;
Brown et al., 1997). 12]1 arachidonic acid= E-F%=,
kel U FARFFEY AT de &
prostaglandin®] AT=4, o] % 2 AFxH &
A ke o WA ApAiter Rusy gt
(Castell et al., 1994).

& ATelA szl FRAe] Hol2A I galbana, P
lutheri, C. simplex 5 3%& 9@ Tx FUdv]&z &3ls}
o Fugt gz FAA| Y ofn| it 242 MR F
Froll ZAgle] nlsgt A Hol Hol Fu7 Tl #olet
atol= sl

E dTlAM AR HE mARR 35S T Bx £33l
Hol 2 F33t g xs) H-2A] 99 stearic acid (18:0) 3=
C. simplex ZFTo14 185 + 1.97%% 7PF =7 vehyt
on, ZIAA FFE C. simplex 3704 oh& ART
o} =2 AgS Yellth Arachidonic acid (20:4n6,
AA) F=FL C. simplex ZET-9A4 8.1 + 7.08%% 7V =
A ez, EXsA A e C. simplex 25T-ollA]
arachidonic acid®] &=fo] tf2 AT v]3l] 2 AIS
LRSS

C. simplex swTolA W& 44E 23, £F 357
A 7P w2 ARS BR93 I galbana, P lutheri 34
= AdA o Aol RAlslglon, AdE FA AEE
& A s Ads el 283 Fab o] A
o= FAelA e} FUdgk A ehigich

o} e AE e Z1& HolWEEA C. simplext
I galbana, P lutheri 2t} 3 A3 2 n-3 1 =52 3}4
upake] ghego] ol whE AT 22 AEE] JFE vA
Zoz gt 23 AML GAERIANE 2 AR
W BEoYRE  o]&EHEE (Enright et al, 1986;
Thompson et al., 1993) @ 35T 5 C. simplex 35
A EXAAL o] ol A BEeyA R o4
o] w2 AdE B, FAFF=S AHEEel v T
o3& 3} arachidonic acid®] ¥ 2 d Tl

PESS

b

il

¢

o,

B

HJ3) o} thE A¥ol nj3) FabA|sle] gt AEo] &
2oz wkdeh ey Hol e P ddE e I
= 7l Bop= C. simplexs $3H3F 2-3%52 Eilslo] 25
& A9 wE AT 22 AEER NS U P



OIMIES 350 E LI »HL FHIHeY 48 &

2 o

I galbana, P lutheri W C. simplex 355 Ho|Z ¥+
s, wAER SRel B T 54T Al et
Aes 5 vmsisel

Az g uAxE 35S T B T3l Ho|7 TF
gk sz AL A £ FuTelA 7P wEAl dehd
R, Fd FFT FoA C. simplex w5 TNH 7H 2
ARE Bglch E fA AEEe £ FHT4 274 =
53%2 AV B UeRigL, g TRT EA C

simplex Z27NA 145 + 2.3%% 7} -};—;}E}
I. galbana, P lutheri, C. simplex 352 ©] £ £
gz E33 mAERe] A 242 EPAC] A4Y- C

ri

o
simplex°l A5t 25.9 = 0.64%% el tE2sixy
(PUFA) # n-3 HUFA 32 C. simplexolA 7} =7
yrEpse.

E o5 nARFE o2 T Izl LA H$
C. simplex ZFTol4 E3A|ata}l AA 3sfo] F-Js}
=90t} o9k 22 C. simplex?] AWt 240 5 FA
I} FApz| o] At AEge] deler sl webA &
Axo 2= C. simplex’} 7P Agsh 355 £33t ¥
wohke Aol o £ Holadd FEFT F gk
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