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BEL BEH

(GITFHEXRE, X% 116029)

W E ABRYAREMLEE S KR (Pavlova viridis) . BT F R Lsochrysis zhanjiangensis) ¥
Fe (1. galbana 3011) HARBRA(RL, - 196C), BH T HRE42 A S EE. BRAT, B2
RF0.7C /min, MARE - 40T, FAN ¥ 30 min B TEBESHH52E 15%DMSO &K 15% DMSO +
10% BRARFHLARPH. XL FLEA KSR IARTRESE TRAN TEERSHLELE,
WitEM N SR, I ARG AERRTAR 30 %l L, il B RE T B ER S,

XA SKECKRE FITFHLR RFRLE RLBERE, BiEE

W40 K, MEBRKBERFLARME LA
B, CHBXBLEMMBER T - 196C AT
RiF. REBRTIESTRARSHRERIERE
L ET KR R KRBt 50 T
AT S B R B ARD -Y,

BREMARARRE, AN EERAMNER %
®, EHESEAFRRENERTRAN A,
SEAPAFE, SMEEEQETREE . R,
R R A T 3R LSRR 777 M R 3 ok B
R aginemo oy ] By K A R A PR s,
S RARER EFRESFERF L0,

AR EREAR RSB RRNTR
AR A AR, RTMH R EERAE
1K ¥ R AR TP R BT ST 208 20 1R 38, X Ca navate
BFUIMREWE RO R T REM T WETE, A H
TR 1 MET RN, RCIE KRR
TRH 3 MR &R, kAR R, X
R HEEFNNSERE TRARKEOII%E,
RASA R — 2 MG R AR

1 MES5hE
1.1 HHEHEH

WM E 1997 -10-16
« BR ABASESWETHE , &5 .39470065 &

R P R Paviove viridis, BB R Pv)  JET
B Isochrysis zhanjiangensis, W5 R [:h)
HEWEE(I. galbana 3011, BB H Ig 3011), H
FER S O BT IR, I TR KA
MEARRZTHANLERRR, BHATRAN
EEREBRAETRRES 100 ml £/2 HFHEH 250 ml
=HMFEI, FE(20+2)T, (2 300 £ 200) 1x A%
DT RER, RS 1212, BRESBRIE AR, B ohg
AR5 d BN,

1.2 EFRPFEHAmA

R4 70 1 w5 P A A PR W 19 2 £5. DMISO(
H RIS DMSO HESRPHREZEE WA
BT 45 min WIS, FEEN—KMARRE 15
min, BH WP AT A, R A 15% &
DMSO,

1.3 ®HEELF

1.3.1 WUREEMTAENE GFE(18:2)CTF
BLOWE, MR LRI EFRBHEF, B
2ml BEHEA 4 ml HTED, A2 ml FHPRE
BA KF - 4 IGRER GIHEER XA #)d, X
0.7C /min KE RS BIMER - 20~ - 40C, FFEH
FERE IR T8 15~ 120 min, REB AR E S,
1.3.2 BEREFEEWERE 45002 0.4,0.7
4T /min AR E R TEE - 30C, a8
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B 15~120 min, BEBARE T, M -30CHE
2 - 400 FN K, SR KR E LK, HEE
RARRH - 30C BHERERE,
1.3.3 BENRPAGER HARATRE 24
h T EBA 0T ERKBE D, ABRHHET &
BTk REEEEAKKE T, BREFHRIKM,
TEHE 20 min JFEL-EBREFH,
1.4 HFREOHE —BEFE

EE B Ca fiavate BHRH EM, BB HE
AL SRR B A T R BRI B A R BT
FstERE, BER 3 d ERAKITERAEE
MR FERE, RIERFRESEF RS HRAR
B 4 i 28 B AT HE B R o8 e R A R R
MERMEARSER. —HENEED RS GHR
Pid:oladi N
1.5 HMBFRMNFEEENER

B BRI S d(E B EKM) .8 d(BIEW
AN 11 (R ALR) B AT RO
1.6 HMEAENTFRENEE

HEAF20CHISCTHERSIH L JER
THHRHEF.

2 #ERE®
2.1 WHEKE., AR ERERREN S FRER
ERAE W

Bl 1 J Bk iR A i AR e ) X R TS R A,
BRARH, MGEEX FFEREF RN, 3 e
AT 16 SR AR R T ok L A R BT A AR, —ETE -
40T BHATIB (A, 1 ot B0 77 1 R AR K
2, ZEHFRT 30 min ORI RBEREE
#, Ca navare BB E Ig ¥E - 20T . - 50C H1
—- 80T 3 MTIIREE T HRFBIRL - 50C B¥F,
—20CZ, T - 80T THIERAF, HibfIFKET
TR E R LR, £LBRH—FHEET Morris G
JUUVAM K Chiorelin FTRB|HIEER, B Wk B E S
UGN AR LRSS AT EENEE
BAE. B _ERETHRESRSFRPHRKR
. TS BHBAEE RS ABEGRE
BREAERENAH,

MRREEMNFEROERAEW(E 1), #RF
REE0.7C/min L3 HEBEHNEEERREN. X5
Ca tavate FAMEREFLERF, IIHERERE
BH,0.25~4C /min BRERERT SH R g, 45

ERBHEW,

J iJGOIO

i

{87 4 /o 1

—
T R
P,

iy =
| r-% r%
n b}

AL /S O teopernature

HE

Pv-FEERER, h- FTTRE; - REESK.
1 FREENREHENEEREAER
Fig.1 Effect of final temperature and holding time in the
first freezing step on survival rate

®1 BREZMRERENERENER
Effect of cooling rate and holding time in the first
freezing step on survival rate{n=6) {meznt+ SD}%

FER g/ TR 8/ m
x% (Crmin~ 1) holding tinn:::n

cooling rate 15 30 6 120
0.41 9.31£0.8 9.9%1.2 T7.2+£0.2 7.910.4

Pv 0.7 152211 20.8+1.2 14.1£1.0 12.010.1
4 11.6£0.4 2.0x2.6

G.46 4.3+£0.3 9.0%x0.9 6,101 4.4%0.4

Table 1

algae

Ish 0.7 11.6+1.6 18.2+6.9 8.0+3.0 B.6+3.3
4 6.410.2 7.1£0.9
0.7  17.6+1.4 15.6£0.7 15.2%0.3 15.1+3.7
Ig 3011
4 9.7+4.4 7.7+1.0
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2.2 MARPHMERENER

FLFRRP AR 3 SR AE AR M E 2 B
e E—R¥ A, 15%DMSO 3 3 fEMEHE
EFRAPHER, H g 3011 HEBEER(15.6+
0.7)%, %5 Ca avate 117 1% WEEE 44
o Y 5% ~10% B BMERPNE, 3 MANY
EHEH9% ~16%, X5 Ca fiavare %mﬂﬂ%%ﬁﬁ
RER AIMAHERIEH, g AESFETHZ 5%
~10% BT H B, BLL 59 B EEARER ) o A0 % 3 {3
HIHARNAHE, ZSHERTRATHE g %K E
AR, R ATRE SR MM ERFRE X, &
MREAEH, LXK AE S RPN 15%DMSO+10%
TEREET, b W 1g 3011 MRS REHTNER,

H—ER W, X 0E B MBS X, R
PRI L
2.3 RUARREEES 3T R M RO A

Morris G J[“}ﬁﬂ!, WeaK Chloreiia M MBS HL
PEAE R B 3 S TH 8, T Ben—Amotz AP
TEXT 12 Fh g S AT R AR AT, A R AR S SR
FHERX, RATALRES TR, W4 HAERITH
FHEMEHSHRHETEFDLR(ES. T
Pv, FIEIAIIR (11 d) RO PLAR R B 8 T 15 500 |
AM(5 d), Ig 3011 WA EMH(S &) FHITHIER
=, T Izh MIITORME S 4R RS B %,

T4 MBMEWTTEE AR

Table 4 Effect of algae cell age on survival rate

{mezn * 5D} %
2
” RERRPANGFREOEN E: £ BB E/d  algae cell age
Table 2 Effect of cryoprotectants on survival rate algae 3 3 1
o R WK algae Py 15.8%1.8 27.6%3.6 30.443.4
eryopretectant Py Izh Ig 3011 Ish 14.3%2.9 16.0£5.1 16 1+3.9
5% FM methanol  16.741.7 11.2+1.8 11.9+5.5 ig301l  19.3+1.2 30.646.4 17.3+2.3
10% B methancl 16,8204  9.0%1.5 13.1+1.5
15% F B methanol ~ 8.840.3  6.1*1.1  6.9+2.3 2.4 IEFEERATISENEIN
% 81,2 18.2=6. 550.7 —
SN T $:2x6.9 13.5£0 Morris G JUVZER} Chiorlelle 211/8 h HFTH
DMSO+sucrose  [01E10 240594 25.651.6 WARFZE 2 3, HE IR LB 20°C GERD M E 150
15% DMSO+10%PVP* 15.321.2 10.9£2.8 14.3+2.1 CIE 36 ) B W7 DA SE 3%6 F AL 5. T Day 1 Fen.
ARSI 0.0 ¢.0 0.0

no cryospioteciant

* PVP- RZLIBR AN,

®3 WEREIC TRHEMENAERYHR
Table 3 Effect of holding time at 0C afier thawing on sur-

_vival rate {mean * SD} %
1R#%:1HH)/ min
R REA holding time
algee  cryoprotectant
0 20 60
W%FRE 2i14 181420 202+13
Pv methanal
15% DMS(r 20.1£3.0 16.8+£1.1 15.420.8
Izh 15% DMSO 11.2+1.2 12.1+1.6 10.9+0.6
Ig 3011 15% DMS0D 18.0+2.1 19.2+3.7 23.7+2.7

F3IRUFERTEOC TR RN RN
Wi, F10% B EEAERIP NI, Py BOTEIE HEE IR £
A B) £ 4 45 1 2 25 38 f; B 15% DMSO fE R 7
B, Py MG RERFR AN ERL L TR, g
3011 KFE TG SZ B W IN, T 1zh 7575 RT4LB D,
HE . DMSO FRPRGMM A —ER &, E8
BEFREEERARCHEEXBRRERETNTER
U RATR B, bR E MR T (8] X 7 3

wick[slﬁﬁﬁiﬁﬁﬂﬁ Tetraselmis B | & B0, 3%
FRE A IE (R R 2 0 5E T B 2 MR 4 R O 4T TR
RAVE AR 3 FrEROREAKER R 20-30T.
ME 2 N, SERRERE SCHOBERS
Izh BGLHEE, T3 Py 0 [p W{ERIH AR, #E
SRBOUHRE T . Hik, BATIA DB R E B
AR PP ARSE: B3 Ui N

ERFELRHFREOTR P, FIEROE T T
E—AEERE, 7ERUERNRED GRS
B8 A EEC GES UM B Fik
RRED) WEEEIRE IS, K B2 By
BAEEARA TS, RITFHETREES
Fiek, Rk B AABRAERR, 18 0] DURIER E 85 S i HE
AR S0,

SZERTR, ERAWLESERT 3 xS
B, BRAERNTENBEEERTSEANT
W FIEE 08 MR 7ELL0.7°C /min
FEERE - 40T H 5 30 min B, BETRBEE
FIFETE . 15% DMSO R 15% DMSO + 10% BEH
RAFHRGHEPN, BAMRER HHEREF
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Cryopreservation of 3 golden algae ( Chrysophyta )
used as feed in mariculture

Wang Qihua Shi Ruofu Cheng Aihua
{ Lisoning Normal University, Dalian 116029)

Ahstract  Pavlove wiridis, Isochrysis ghanjiangensis and Isochrysis galbana were cryopreserved in liquid nitro-
gen with the methed of two — step cooling. The survival rates were higher when the cooling rate was 0. 7T /min
and the final temperature in the first freezing step was ~ 40T and the holding time was 30 min. 15% DMSO
and 15% DMSO plus 10% sucrose were effective cryoprotectants. The survival rate of algae during stationary
phase of growth or cultured below the optimum temperature was high sometimes. Under suitable conditions of
cryopreservation, the survival rates of alt the 3 aigae could be raised up to over 30%.

Key words Pavlova viridis, Isochrysis zhanjiangensis, Isochrysis galbana , cryopreservation, survival rate
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