Korean Journal of Malacology, Vol. 23(1): 51-57, June 30, 2007

5 A5E8 XA o|_E= Isochrysis galbana®)
BERE Y Holay

Z10d
» B S

(]

F

z
r

fol

a8

LRSI D GHEF)]

ol
[l

FXH

ro
s

==

LS

L

il
o0
iC

Dietary Value and Cryopreservation of the /sochrysis galbana
used Shellfish Artificial Seed Production

Kyoung Ho Kang, Young Hun Kim, Seung Jin An, Chan Bae Han and
Has—-Joong Park

Division of Marine Technology, Chonnam National University, Yeosu, 550-749, Korea

ABSTRACT

This study examined the possibility on the dietary
value and cryopreservation of the marine microalga,
Isochrysis galbana. Four cryoprotectants, dimethyl
sulfoxide (DMSQ), ethylene glycol {(EG), glycerol (Gly)
and 1.2-propanedial (PD) were tested at the
concentrations of 1.0, 15 20, 25 and 30 M
respectively. The highest survival rates were obtained
with 1.5 and 2.0 M of four cryoprotectants yielding a
survival rate of 80%. Cell concentration of 30 x 10°
cel/ml at the initial point of the experiment was
increased to 365 x 10" celyml in 1.5 M of dimethyl
sulfoxide, 298 x 10" cell/ml in 1.5 M of ethylene glycol,
512 x 10" cel/ml in 1.5 M of glycerol, and 385 x 10°
cel/ml in 1.5 M of 1.2-propanedial after five days,
respectively. In dietary value experiment, survival rate
and growth were not significantly different.

Keywords: Dietary value, Cryopreservation,
Isochrysis galbana, Shellfish, Seed production.
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5] o]} g} Langdon and Waldock, 1981; Chu and
Webb, 1984). £t vl dZelr] HojzAe] FFo] 483
g elxZ djofe] F¢of dl7 (Herrero and Lid, 1991;
Lid et al, 1992) F4¢] AHAE + & A =27]«f gt
] (Haven and Morales-Alamo, 1970) A4+ fA] 4315
ojef ghrfy ¥ 25| olr} (Epifanio ef af, 1981).

o sl 72 TR AAelM {83 HoldEx oldHe

BAARw 7570 L3 Isochrysis galbanas= QA& oF
A4 HolAEF AE3 A W L B ope} 277 A
e3P} 2 Aol WolhET WS AU (Bruce et al,
1940) B2 3 ApkAke] ko] =e} (Kaplan ef al,
1686) a9 <lFEE Wi HeldEE A e Folzin
st} (Enright et al, 1986).
Isochrysis galbana®) E3A5] Wera2s &M= 4
Moz Ay FaAAL) A8 5 sk eTsEd ol
22 oldsit AEHEPREY i 2 BY ATE T
9 A% Ak 2 4+ GOt olF} TAFTE WA U
HE e 72 Kim et al (2000) o] 2x}dgigh
Spisula sachalinensis?l| #3}e], Jo et al (2002) -2 ¥ =
AN, Seapharca broughtonii| &+, 18] Kang et al.
(2004) 2 w3=], Thamnaconus septentrionalis?}t 7I&,
Urechis unicinctusdl 33t d1-3210 39S £ 3 wlo]
AER o|g5]: vAlFRe] Zapd] PEEE uhge) il
£ AAAL A7t FAselof & Zew wdEc

T 9=t A$E 2™, Canavate and Lubian (1995)
& 58 AEE olz elEHE TlieRs] RNl
el R uE] T Gwo ef al (2005) 2 Nannochloropsis
oculata®] YEEEo dlste] drsiglent FaptAAL] F
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Fob =, WS E, AT Sl vt ALEel AklE 2
ol7 glol 3} FARR 93] Feizlol & Aoldl,

Bod7E R QTN A Welr A8d
Isochrysis galbana®] H3A<l WeiE 7]4s g4s)r)
Azt AATHDAA Y 25 F v= 28 dE 3 oAz
bk Mol 5ks akelleh

Mz A gH

2 A& A5 Isochrysis galbanat AddFhe 24
A2 SRETLAA B AT 28
20 £ 1T, =X 4,000 luxl*] Conway ®|A|E AFH-3}

20 lter Aol Auflstaict.
Weras Y3 FHAAE dimethyl  sulfoxide
(DMSQ), glycerol (Gly), ethylene glycol (EG),

1.2-propanedial (PD) 5, vl7}#] SapiAAE ALt
on] Q252 1.0 MellA 3.0 M7HR] 0.5 M 722 34
st o] &3hgicth

Zhbe] EaHbR] A 2] € °/‘§‘—°; 0.5 ml straw<]]l 5 x
10° cell/ A} DEz $8et0n FHATL 20TAA 20
v ok e e Zead E427] (Kryosave
integra, Rovers Polska, UK) & ¢]&3%} 20TYE -12T
71 -1T/ming] £x= PAegln -12THE 35 TRl
-2C/min.2] 52 Wik % -196T 8] YAd4+% (MVE,
USA) o 2adstsien -12T e -35 Tl ME 582 FHA7

TR (Fig. 1).

%EH~L BAE T ALE AR AAEE 24 AT
B39 o] F, strawd AxEolA AW 5 20T A &g
Z2#E o]gzglrk

We2 LR Isochrysis galbana®] ;e o132 Hlke 7+
APPER 5 x 10° cell& AFE}] 5 L FoF F24An] 4
Sl RN 7 4L #mal

Temperature (C)

-196 [ Na
Elapsed time (Min)

Fig. 1. Two-step freezing procedure used in the experiment.

Wedzsle] 58t Isochrysis galbana®t ¥|\WBEE 1
galbana®| Ho|izt Aele Ak, HAudy, HoAs
©] 62,5 = 58 mm, 1104 * 10.8 mm, 98.8 + 31.4 g3l
e ofr|elA Ak 73 3 1944 | DY A4S A
f3hge), 238 DY FAS 3 liter 98 2o 8316
2 AR A mid 5 AR skl - 25
* 1T A3

RS S 9% ASEleE 1 pm cartridge
filter2 o325 Azlele& AHEetRon iy A 2314
2

A PRl F5ek Isochrysis galbana®] A¥TE
WERES AEsle] moke AP} v ErEs dxgs
Fi3te] W 1 x 10° celyml®) FEE FEeIG0L

frA2] A7 Profile-Project (Nikon, V-12B)S <] &3}
of ZWEat kg 0.1 pm7HA SAE L AEES 2R

EX
z

WER 2% Jsochrysis galbanad] & & A2&S 4E
gt A3}, dimethyl sulfoxide?] 4$+ 1.0 M+ 3.0 M7}
A Z¥zZF 79.0%, 94.0%, 86.3%, 69.9%, 60.0%2] A=&S
BT ethylene glycole|ME =z 22k 69.7%, 88.0%,
80.7%, 62.3%, 55.0%, plycerols| M 27} 87.8%, 94.7%,
93.2%, 85.3%, T2.7%% 23 °0 1.2-propanedialijiE
67.0%, 89.8%, 91.7%, 79.8%, 63.7%° AE2HSL 3o
glycerol 1.5 M sx4A 717 9o} (Fig. 2).

WeR 2% Isochrysis galbana®] #H5 %+ okt Axl:
dimethyl sulfoxided] A% 1.0 Mol A@7A4] 30 x
10* cell/mle]d Zle] 32 3 98 x 10° cell/m], A PEEA]
ol 5 o Fo|: 308 x 10* cell/mls 4431, 1.5 Mol
L 30 x 10* cellymle]® 7o) 8 2 & 107x10" cell/ml, 2
ﬁé%il\] 9l 5 o Zoli= 365%10* cell/ml, 2 M2 A@Te)
A AAANAA] 30 x 10* cell/mle|d 7o) 392 3 105 X
10* cell/ml, 2P A9 5 2 Fol|= 353 x 10* cell/ml=
AAetsich w2k 25 Mo A% 72 30 x 10* cell/ml, 67
x 10* cell/ml, 137x10* cellml® A7AslE 2} 3.0 M9
APAAME 59 F 2% skl (Fig 3).

Ethylene glycol®l|A “WeREY Isochrysis galbana®
AT F vkt 27 ®el 1.0 Mol 2EAAA 830 x 10°
cell/mle]®l 710] 8 & & 70 x 10* cellymls A7)z} A
HAzgaql 5 o Fojl 5wl 23 1.5 Mo AL
30 x 10* celymleld Ze] 3 % 96 x 10* celyml, 5 2
Toll 298 x 10% cellml=, 2 M <] AHFoA AH A A
A 80 x 10* cell/mleld Ze] 390 % 93 x 10* cell/ml,
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APERAG) 5 D FolE 247 x 10° celiml A735Hgle
25 M3} 3.0 M2 ASele 5 2 ¥ 25 salsiin
(Fig. 4).

Glycerol?] 7% 1.0 MejA A&AA4] 30 x 10" cell/ml
o]d Zlo] 8 9 A} Fojt 158 x 10° cell/ml, LHFEEA
gl 5 9 Fel: 407 x 10° celyml3 AF2lsich £8 1.5
/“fﬂ%oﬂzﬂb 30 x 10* cell/mle|dl 7le] 89 & 180 x
0! cellyml, 5 2 FTH= 512 x 10! cel/mlT ZZ wfjofF 4
?‘%H%— EE5 7 =2 Aaks R g 2 M AT
Me ABAAA 30 x 10° cell/mlo]d #o] 3 < T 176 x
10* cell/ml, 5 9 Fellx 462 x 10 cell/mls A7k uba
2.5 M7} 3.0 M2 A%, 5 & ¥ 25 =gl Fig. b).

WERES Isochrysis galbana®| 3% F AT A& =

aoMso

100

80

&0

40

Survival rate (%,

20

2}gt A 1.2-propanedial® 1.0 M4 A3 30 x
10* cell/mle]dl Zle] 8 & %o 107 x 10* cell/ml, A3
27 Aot 218 x 10° cellml® A7EG9 T 1.5 M AP+
oA 80 x 10° eellymlelgl Zlo] 3 o % 188 x 10°
cellml, ABERA 5 A Fo= 385 x 10° cell/mlE 4
Aahgich, w3 2 M2 A ARA A4 30 x 10* cell/mlo]
o o] AP Al 5 A FeflE 360 x 10° cell/mlz A7+
g Hka 25 M7 3.0 M9 A% 5 2 F 2% sk
Fig. 6).

A2 DE S e Wolga A8s 2R A 7
Aol Ag WERE T ookl dol AdPelM AdasfAA

+

Lo

rix

72.5 £ 28 pmelgl Zle] 3 U 841 + 3.2 pm, A F
2421 5 9 FollE 1174 = 82 pm= A4 d=T
W Gly BPD

2.0

Concentration (M)

Fig. 2. Survival rates of after thawing l|sochrysis galbana with various

cryoprotectants concentration.
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Fig. 3. Relationship of reproduction of /sochrysis galbana cells in during the rearing period in tank

using dimethyl sulfoxide.
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e DA FA e A

+ 2.5 am, 28 TEA9

_?_
TFolA AFAA A 622 + 21

5 [s]

A

A, Ao A

Z1e] 84 %815

Ho)7] oghel (Fig.

#HE DA A AEES PER
oA AHAMAA 100%<]%] Zle] 3
¢l 59 FTot 65.9%2] AEEL B

Cells (x10,000)

+

8).

X10,000)

(

Cells

Fig. 4.
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Relationship of reproduction of /sochrysis galtbana cells in during the rearing period in tank
using ethylene glycol.
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Fig. 5. Relationship of reproduction of /sochrysis galbana cells during the rearing period in tank

using glycerol.
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o F 854%, A% £rAe 5 Y

gkt
o} (Fig. (Fig. 9).
4 o] 4 a4 #
TS A el o8 £48 FeAAAY BT 4
BEME L an e ssE A 938 SR8 H e, F
#me|dl A 2] EAe s Qlste] MEE £4kA7 45 glvt

TS 5 Rall eral (1978) & ®oslAd,

el Mz YERZA glycerol (1.0- 1.4 M)l A7k A9
R AEA =2 5 300 mOsm/kgol A 1500 mOsm/kg7}+A] £7F
;;}\] AE 4 gl (Niemann, 1982), ol#]gh €l 22 & F 3
IR s w994 o197 99 AR Al B4 2
TAY o) o 2 A0E Fof AR whe e B
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WA A E Arsler gvk gl (Niemann, 1983). glycerin 5°] ¢)2r, ¥]|533) 22X gucrose, polyethlene
SHAARE AlEete] Fateire) det 7283t w3ty glycol, dextran %o olvh WERZAM A2 454 5=
2% Ry, FIA3e®E methanol, ethylene 2o Ao AR (icecrystal) B4 55 23} =345}
glycol, acetamide, propylene glycol, dimethyl sulfoxide, 71 f1gte] EHRRA A A 24l (Kang et
450 r

400

g 350

< 300
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X 200

8 150
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Rearing days
|1 M B1.56M B2 M ma2.5 M B3 M

Fig. 6. Relationship of reproduction of fsochrysis galbana cells in during the rearing period in tank
using 1.2-propanedial.
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Fig. 7. Growth of shell length of Crassostrea gigas larvae.
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Fig. 8. Growth of shell height of Crassostrea gigas larvae.
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al, 2004).

FEREA GelA FohPAAL B4 B Paege] o

o|r

AL Aelle A2E 43A0R I e SdRez
mejsfet sl Fadh adlee) slglod, we dFAEe] B
2

19748 242 B0AAL £as 5w, B B84
7t ks 2xe xE2AZ set gl Rusigc
(Kasai ef al, 1981; Fahy ef al, 1984; Steponkus of al,
1991).

Isoahrys,is galbanad] BERE FHE AR 4 S

F AEEs w3 2 7 FEAAL FE 15 MA 2
MellX = 80% ol42) ME&s BlozwA FsfgalA 7k

o3t Aele 99k BEYAAY = 1M 25 M ¥ 3
M=) AgTFex = 60%e]42] 4E42 B Canavate and
Lubian (1995) ¢] 223 BE% 40%4= Ao|Z 2
olel3t flel o= I galbana®] A%, EaukAAY £
Fet vr g B4, dAER, HYATT 5 Egadle wfet A
Eg9 Al E R £ Ydn A=Ay, FF T Eo)4
of izt B4 s YAAY TR Frol @3tk Q77 AL
oo g Zlo|rh

WeRES fsochrysis galbana? 3% F Ax A%
ZFARE ] #AE 244 B#, glycerold] A4 1.5 M
A ARANA 30 x 10 cell/mle]d Ze] 3 4 & 190 x

olzm 3]

=,

10* cellml® A7slgz AREBA 5 ¢ Fol= 512 x
10* celliml® EE AFTE Esld 713 52 472 249
o} olg} Ze] 7V B2 f\é AL 2G5 w2y Aste oAl 9
shels] das e ARA4AA 47 194 ¢ M, 104
,LzM 84 p M=% 447 382 pMe|d Zlo] AFFTEA

L 80 xM, 60 zM 13 zM3 443 153 M3
PP Wl ARS7HES FALFH ube] st

£ 479 27 FAPAAY F54 prel B AEa<)

100
80
60

40

Survival rate (%)

20

—a— Cryopresaervation of food

Aol & RelomA WEREA FE FHUAAL ddz B8
A7 gl Zh A & d77t8ed 2
=3

Y 79w 7H%51°1°1t§*74°i Bkl olgh 22 73]
gugow 9% $4EEY ATER R UERER
A28 ol 4ERAY A% 7bss] A Acle 47

2

QFr
A

Isachrysis galbanas] 4E22E 9% 4817 4 =%
F AEES 43 2 7 S A 15 M 2 MeflA
80% o1 42] AEEE Re] FaPAlA H F23t Aol ¢
dek 31 M, 25 M, 3 M AZFNN 60%e]42] 4=&
% R I galbana®) 7% YAA grol neh =54
ol R4 YERE E AR FA13E Az
dimethyl sulfoxide 1.5 M AT A4 30 x
10* cell/mle]®d Zlo] 3 < £ 107 x 10* cell/mlgz, 4%
2249 54 Fol= 365 x 10" cell/mlz ZA 8o} 7} =
2 ZA5% ¥gvl Ethylene glycol 1.5 M A#FeA=

ARAAA 30 x 10" cell/mle]d Ze] 3 4 % 96 x 10*

= o
T)gr“'i

cellmlgz, A4E8 A 5 4 Fo= 298 x 10* cell/mlz
FA g o] 7} 2 £AEL 29} Glycerol 1.5 M 43

Follde ARAAA 30 x 10° cell/mleld Ze] 3 <
190 x 10* cell/m], ABFEA 5L Fo= 512 x 1

celyml® $A5e] A AQT FolA) 7V B2 AEE 1
A &2 Ry 1.2-propanedial 15 M A@TolaE 43

= —5°|'

o[}t

e
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Fig 9. Survival rate (%) of Crassostrea gigas larvae.



Korean Journal of Malacology, Vol. 23(1): 51-57, June 30, 2007

A4 80 x 10* cell/mle]d Zo] 3 < 2. 138 x 10* cell/ml
A1, AHEEA9) 5 2 Fof 385 x 10" cell/ml £4]5
ol 7Pt = FAES Rtk 34 DA S Hdes |
o| ZIE FARE Az} AT HE:FI F A A W AE
ol FoJ8 zelE Holx] gk
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