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Dietary Value of Frozen and Freeze-Dried
Tetraselmis suecica
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Department of Aquaculture, Pukyong National University, Nam-gu, Pusan, 608-737, Korea

To substitute frozen and freeze-dried food for live food in the development of the artificial
seedling production of bivalve larvae, the dietary value of live T. suecica was compared with
those of freeze-dried 7. suecica, frozen T. suecica, live T. suecica (50%) +frozen T. suecica
(50%), and live T. suecica (50% ) +freeze-dried T. suecica (50%) in the rearing of oyster
(Crassotrea gigas) and hen clam (Mactra chinensis) larvae, and manila clam (Tapes philipnina-

rum) spats.

Oyster larvae fed live 7. suecica showed the highest growth (shell height 231,9“m) and survi-
val rate (72.6%) and those fed freeze-dried T. suecica showed the lowest growth (shell height
168.94m) and survival rate (35.3% ). However, in the hen clam larvae, there were not significa-
tly different among diet group in growth and survival rate.

The small spats of manila clam fed live T. suecica or live T. suecica (50% ) + freeze-dried 7.
suecica (50%) showed higher growth and survival rate than those fed other diet group. In the
case of large spats of manila clam, live T. suecica and live T. suecica (50% )+ frozen T. sue-
cica (50%) showed better growth. But, survival rates were not different among diet groups.

Dietary values of frozen and dried 7. suecica were different on species and growth stage,
and frozen and freeze-dried 7. suecica can be partially used as substitute food for T. suecica

live 7. succica in shellfish hatchery.
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Table 1. Growth of shell height of oyster (Crassostrea gigas) larvae fed on different type of foods of Tetrasel-

mis suecica (unit : “m)
Cultured  Live algae Frozen algae Freeie-drled Live(50%) + ;we(SO(‘i% ) ;
days (100%) (100%) (100%) Frozen(50%) o020
0 111.7+4.97 110.3+3.82 113.1+£4.18 113.2+£0.54 114.510.65
2 131.8£0.44 130.8£0.24 131.0+0.35 131.3+0.35 133.310.43
4 158.2£0.83 143.6+0.48 143.3+0.45 148.91+0.36 144.4+0.65
6 165.1+0.21 149.810.20 145.610.18 154.2+0.17 151.9£0.12
8 196.61+0.15 163.520.04 158.9£0.23 173.9£0.19 165.2+0.08
10 206.7+0.41 171.4%0.18 164.9£0.05 191.1+0.38 185.0+0.52
12 231.91£0.20° 178.910.36° 168.7+0.11° 199.7+0.38¢ 188.3+0.22¢

Values with the same letter are not significantly different (P=0.05).
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T. suecica (50%),
AZ T, suecica (50% )%
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2. MFg=z

N (M. chinensis)

A2 Holid

MFzAN T8 23 A2 A T suecica®

THY AYF AFEERA 213.14mE M F
ko, A T. suecica (50%)+Y¥% T. suecica
(50%), A T. suecica (50% )+
(50%),

A% T. suecica

WE T suecica, A% T. suecicas &

Table 2. Survival rate of oyster (Crassostrea gigas) larvae fed on different type of foods of Tetraselmis sue-

cica (umit - %)
Cultured Live algae Frozen algae Freeie-drled Live(50%) + II;we(SO(;% ) -(:
days (100%) (100%) (1007) Frozen(50%) (g0
0 100 100 100 100 100
2 95.1+£1.29 86.9+1.23 85.3£2.60 86.8+1.23 86.6+1.75
4 88.612.59 78.0+£2.79 66.8+2.91 79.0+3.14 76.1+1.81
6 81.3£3.54 68.0+4.57 58.014.99 70.2+2.22 63.2%+1.73
8 78.31£0.83 59.7+3.30 50.61+4.09 66.41+4.18 55.1+2.83
10 76.810.95 52.3+2.87 43.6+2.18 62.11+1.34 50.0+2.18
12 72.6+1.29¢ 48.8+2.91° 39.3£1.09* 59.4+2.94° 46.7+2.42°

Values with the same letter are not significantly different (P=0.05).
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W% - ZAAZE Tetraselmis suecica® Mol A7}

8 A7 Z2; 206.84m, 209.54m, 208.9
Hm, 207.14mE veht ZE AHA FoF
Q x}olE Kol eksit). A¥l7)7hel g ZHate)
AR A T suecicad TFI e+ HE 2
YAEE g Yot AARlolE Holrt A
g 695 FE|= o] § KolA] Y%=t} Table 3).

ANEEL A T suecica® EF8 AgP77t 4
HFEA) 12U 42.9% 2 71 E9tow A T,
suecica (50% )+ Y% T. suecica (50%), B T.
suecica (50% )+ A& T. suecica (50%), ¥%
T. suecica, A% T. suecica® FFI AEF9
NEEL 77} 35.9%, 34.4%, 29.8%, 30.0% &
veht 28 AYA F9FQl 2ol Holx|
gk 2Eln AE7|700 HE HESES BE
AYPTFNA Y 29x9t A 10U o3 34
3] Zasle kol YElH(Table 4).

Ar

of

3. kA2 (T. philippinaram) *13]2] wol i &
4% apAg x5 A 2] A9 A T
suecica, A T. suecica (50% )+ 3% T. suecica
(50%)8 Fd% AdolA z7H 398.54m,
397.6m = YetY} 8% T, suecica, 7AZ T. sue-
cicad T3 AT T K43 Aol H
Aot Zar AL A T, suecica, A T, suecica
(50%)+¥% T suecica (50%), A T. suecica
(50% )+ AZ T. suecica (50%)% T3¢ 4¥
TFollA Zt7t 332.54m, 329.94m, 322.84mE=
WX T suecica (317.3#m), AZ T. suecica
(314.4¢m) &} F214Q] AolE Bl JE&L
A T, suecica (50%)+ 7% T, suecica (50%)
AEFAA 93.7% 2 7HE ERX2u b AHF
9} frolFal xeo|E Holx] gt (Table 5).

Table 3. Growth of shell length of hen clam (Mactra chinensis) larvae fed on different type of foods of

Tetraselmis suecica (unit © #m)

Cultured Live algae Frozen algae Freeie-dned Live(50% )+ Il;we(SO:z? z
days (100%) (100%) (f()%a;) Frozen(50%) refszg;) )“e
0 118.1+ 2.18 117.2%1.15 117.3x0.80 116.7xt 1.37 120.4£1.19

2 151.0+ 3.69 143.614.46 141.8+2.93 145.7+ 3.06 145.9x1.00

4 163.2+ 2.95 151.5+3.30 150.510.67 152.8t 1.53 151.3£3.51

6 170.9+ 5.51 171.8+3.08 175.7%1.55 164.7t 4.38 168.8+1.39

8 1949+ 3.49 183.8+2.18 185.4+0.61 184.9+ 1.64 181.12+0.92

10 207.8+10.07 201.5+1.43 201.8£1.08 192.4110.54 196.1+£2.97

12 213.1+ 6.33* 206.8+1.13° 209.5+3.02* 208.9+ 3.44° 207.3%2.04°

Values with the same letter are not significantly different (P=0.05).

Table 4. Survival rate of hen clam (Mactra chinensis) larvae fed on different type of foods of Tetraselmis

suecica (unit : %)
Cultured  Live algae Frozen algae Freeie-dned Live(50%) + I;ve(SO“f ) z
days (100% ) (100%) (:10%)3;) Frozen(50%) re(esz(;:;/o ;'1e
0 100 100 100 100 100
2 90.2+2.27 85.61+4.37 87.8+2.38 88.0+£0.72 91.2+0.57
4 82.3+6.70 80.5+£3.70 78.7+£2.38 75.814.43 82.2+3.85
6 77.2+5.50 72.4%+5.31 71.2+3.00 72.0+£1.65 77.1£2.44
8 61.6£8.03 62.01+2.83 63.0+7.87 63.1+£1.29 60.3+2.16
10 53.9+7.55 48.1£3.21 46.7£1.19 51.7£1.79 50.8+6.71
12 42.916.94° 35.9%£7.90* 34.4+2.22° 29.8+4.67* 30.0+4.72*

Values with the same letter are not significantly different (P=0.05).
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Table 5. Growth and survival rate of small size group of Manila clam (Tapes philippinarum) spat fed on
different type of food of Terraselmis suecica

Food type Initial Final Survival
P S. L(#m) S. H(*m) S. L(#m) S. H(*m) rate( %)

Live algae 352742245 296.5+13.55  398.5+12.55" 332.5t9.84°  91.8+1.87°
Frozen algae 350.1+17.85 295.1412.01 3759+ 7.10° 317.3t4.36°  91.7£0.85"
:g::e'd“ed 351542945 293.9+11.52 37294425  3144%647°  90.8+0.85°
Live(50%) +

ive(50% ) 351.9+27.30  296.0+12.76  397.617.44>  320.9+7.63°  92.5+1.47°
Frozen(50%)

Live(50%) +

ive(50%) 350.9425.15  293.141422  380.146.30° 322.8+7.87"  93.7+1.08"

Freeze-dried(50% )

S. L. mean shell length
S. H. ! mean shell height

Values with the same letter are not significantly different (P=0.05).

oy wpA= Xoe] Ze 2 Age AT
suecica’} 149m=E 71 Aalbo] ko WE
T. suecica’} 14.1m=2 713 =23} T.
suecica® TR AP+ € 48H 9 79
Al xpol & Bdrh 2&|Y A T suecica (50%)
+Y8% T. suecica (50% )9t A T. suecica (50
%)+ 7Z T suecica (50%)% TF AT
Aol®} Az T. suecica®t 8% T. suecica Aol
o= A& F9AQ Ko7} giglch AFe] Sl
A T suecicad BF3 AE T4 60Ul 0.
74go 2 74 =3 AZ T suecicas FFT
AEF7F 0.66gE 7 Hte), 12l A T, sue-
cica (50%)+Y8% T. suecica (50%)% 233t

R
oz

A™L A T suecica (50%)+7AZ T. suecica
(50%) A7 YE T suecicad FH3 A9
Foll A= Zht 0.72g, 0.68g, 0.67g2F A&
&9l zo)7} gigdet. A T, suecica$t A T. sue-
cica (50%)+'83% T. suecica (50%)2] 28T
= vhE AYee FAAQ Zolg Bl R
Aggabololle fFHQ pol7t ek AEE
2 A T suecica (50%)+8% T. suecica (50
%) AEFolA] 94.3% 2 71 Ehor} o E 4
M) Aol f-9jAQl xol+= gliti(Table 6).

SR

2%} Q7R 27 HelyBEA WS 3

Table 6. Growth and survival rate of large size group of Manila clam (Tapes philippinarum) spat fed on
different type of food of Tetraselmis suecica

Food type Initial Final Survival

P S. Limm) T. W(g) S. L(mm) T. W(g) rate( %)

Live algae 12.7£0.91 0.51+0.14 14.910.08°  0.74£0.05°  93.810.85°

Frozen algae 13.241.03 0.52+0.26 1414024  0.67+0.22°  92.0%+1.08°

:]rge::e'd“ed 13.241.27 0.51+0.45 14340.05°  0.66+0.05°  92.5+1.70"
i %)+

Live(50%) 13.0£0.95 0.50+0.25 147+0.12°  0.7240.05°  94.3+0.85°
Frozen(50%)
i %)+

Live(50%) 12.50+0.89  0.51+0.14 14.620.49°  0.68+0.03°  92.7+0.24°

Freeze-dried (50%)

S. L. ! mean shell length
T. W. ! mean total weight

Values with the same letter are not significantly different (P=0.05).
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B - TBAZE Tetraselmis suecica® Ho|E}

T AZERIEY GFAHQ wfFEFol 7]
Hol A g7} 22 dixgolde]
tkol] T3 A7t Gol s e}, B =7
oflAe e MFERAMN 4 2eln wixlg 2
MNoAlAl A T. suecica, ¥ T. suecica, A= T.
suecica’® #ol2 FFIUE i A WEES
H)E ZARsAch
B A8l AL T suecicav i oko] g1
BR7xI7F FobA ZAMFY HolBEEA Ho
o853 Qlvh. zEv} Epifanio (1979)+= T
suecica7t A EH o] $£217) wioll 2MF 449
HolHEE A FH3e] kg Hol B £33}
sEdle Holu it A=Ak Bt
2 A Ant FF fANAE A T sue-
cicas Fw3 AEF7F AR T suecicas 7%
Aol vlste] Azt PJEFo] FIHoRE =
tew] A T suecicadll ¥E T. suecica®t 71%
T. suecica 50% 4 T3S ¥5 T sue-
cica®t ZAZ T. suecicad “H52. d
Toll H|sle] A} AEEo] MASH=AE &
Udch olHE WEF e AE T suecica?t A
T. suecica®ll ¥)3te] Aol 7 k2 AL A7I7
WE e AREG g %Y ¥57 o
olZ FHsEH FEA ol glo] HolE A F
&ol AN wiFo2 Azl Watson
et al. (1986)-2 P. lutheri®} I aff, galbana ¥
w&3lo] Bagu) 10CHA 2~3Y, 4TelAE
159 Bty Hol7kx|7) HojXicka B arslgl
t}. Laing and Verdugo (1991)& 33 x]aA}
FA AR T suecica®t A T. suecica’s BF3
AEFe B9 Rol7t giddekn Basled B
Ad Autel= dsicl B AdolAE A T sue-
cicas A& g 4TSV 4E 10Y olF
Aol FotElE Z3EE Holvd] oA WE T
suecica®t 7AZ T. suecica AZIAF oA 2] ok
2o H22 QI3 A3 o] o] AZEE e}
7] w2 AJzhElch
AEEG] YolA AZE T, suecica AP
AY 29% FAT i AzoldEq uig

L1 ]
Tae 4

2 4 0%

oz

g~

fu

frA8el Hol4F et Adtol] oledge] UMY HE
oz 7Rl #(1995) 9 I aff. galbanad
ol2 3foll4 19x1TA FF AL A3l
AEEo] 58.7% 2 XMk} ok 2l A T
suecica’® #ol2 FFsewl 72.6% F #(19
95) 2] AzHct i =A Jebked ol &
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