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RE WA # B % GIOI(Berkeleya rutilans) 7 3t %, 2B KA ¥, TARK L2 X RXE S, FE
TERFGERFHGIOl AKEAART RS ENT W, TR GI01 284 R A B4 Ikt
FUHHATTRUA. FREY, ELATFTHUAGT, 1200 W B A4 4 S WA E GIOL 8 % K 547,
A TAREKGFE; 0.8mmol/L £ 452 GIO1 WA KB A AR, @ 0.2mmol/L 4145 A
MHEKRN T ERETH, BEZBLPENEXNGIOl EASREHRAEELEHES, EX KRB LN,
GIOL 48 /8 /= 4 A B H AR B &AL & 2. L BB # % 16h/8h, NaHCO, % 1.6g/L. Ca**} 0.4mmol/L .

Cys # 10mmol/L. &R HFIH EMER GIOl £ FABRHRERT 5 £ K,
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B MEMARE., C¥FEEREA TN KA,
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BRh: BE¥E GJOL(Berkeleya rutilans), B E K
HEREEMTESLRERE, RET 4CKHE, %
RRTHIT EEMAif . R ER 2 R, oA
ATP(Amresco 43$) .GSH(H A=) . &F % _ H B (OPT)
FI B 2 0% ML b | (PVP)(Sigma) . B 77 8 B2 (DTT)
(Biomol); EEALES: SGHEESNT AN NET. B
BHBEOPL, RIBE SRS . 960CRT ZEt e 1H4E.
1.2 Hik
121 HZBETFS GIO1 EMME  NaHCO; B
BN 04, 08, 1.2, 1.6 1 2.0g/L; CaCl, #kEEHE
#0.2. 04, 0.6, 0.8 F1 1.0mmol/L; 4% B, iKE
BREEAY B 0.25. 0.38. 0.50, 0.63 F1 0.75ug/L; 4
Wy E VR BERRRE R 0.4375. 0.5000, 0.5625, 0.6350 Al
0.6975ug/L . 4% S50 40 LA FE Ak 1% 5% 56 0 2 6l Fe B AS
RIE FOIREE, JFes AR B4, 29)% 3 MEER.
BRI f20300ml) 2 & KH, FREHE 25%H
FB R R R EESE GIOL, FEIRE N 6—8°C . iR
A 1300—1900 Ix, YEERJE IR 12h/12h 89504 T
Fo K 12 REAEWEOHEH, EMELE 4100m
AT S8, RIS L 6000r/min, 4°CE L 20min, B
BARRE, FIEEAREREE.
1.22 GSH MEMFRSENE  25HBUOEE
& B SOmmol/L B FR 4 b 28 #hil (pH 7.3)iE VR BUK, A
EWARE, A 5—10 FRFENE PR, REGHM
3 ¥k, LA 12000r/min .0 10min, B LA FE o
AR H B (OPT) K ik (BET4, 2000 E A
B BRI BE, Bradford 1:(Bradford, 1976)ilE & A i
W, B RS SPSSTLS i 1T,
123 BEF&GHRE B 121 HRE X
B GIOl K. AMHRKREROEZWSER, WiTEL
FE, FiTeER GI01 MEER &M, JHLLEM
HAKB A S ERKERBIERZ R AHIRER 1,

R1 BHFALERKER

Tab.l Lo(3*) orthogonal test design for optimization of culture
of B. rutilans GJO!

£3] E3
¥ JHR(A)  NaHCO, (B) Ca*(C)  Cys(D)
GR/85) (L)  (mmolL) (mmolL)
1 120/ 12h 0.8 0.4 20
2 16h / 8h 1.2 0.6 10
3 8h/ 16h 1.6 0.2 30

T Cys 4Bt & # (Cysteine)

F2LWANOH, FKikINER, BMERN 500ml,
BRI 12 KL 6000r/min B % E 5 O UIRIREE, %
122 MEAKHIKSE, ZitRAEDENSRH
R E i,

2 R

21 AEAHBSHRETEREREGOOINEKSS

PMEHREE

A[F] NaHCO, ¥R E FaE#E GIO1 AEK . AR H AR
SERMEAREMNES SR LE 1 FE 2, hmE
1 AfLAEH, SRR A RREERE GI01 WA KW
BE, WER 1.2¢/L HEKBR, ODiyonn ik 0.71; H
WRE R 0.8g/L Ml 1.6g/L A K tigF, SxRHAAR
B EEF(P<0.01), HE 27, 1.2¢/L NaHCO; &
AFTAMRERORE, A 13.22 umolL;
1.6g/L Bf @ FxE4iny, HRA B #EERP<0.01).
E AR ETEARR SR EF AR, 0.8g/L b H
B, Mt — iR R, | AR R
22 AREUSRETEREREGOINEKSEMR

HHEE

A CaCl, ¥R JE T Rtk iE 3 GIO1 AE K K GSH &
BHMEER, 2900 E 3 fE 4, K 3Tk, H
W RN 0.8mmol/L B, XTEE¥E GIO1 WA K& AEFI,
ODy1onm 35 0.72; MVREE FIERET, A KRMIBAG;
BRI K B8, ODyionn (LR 0.16, ME 4 ATLLE H,
REH KA BREES & AL A KK, 0.2mmol/L
ROEE 3F 7% B HBK Y = AR 2B A, A RRT RS &k
13.27umol/L, ¥FEBAH{LR 10.07umol/L (P<0.01); &
A28 FIREMR AR 2 &
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Fig.1 Influence of NaHCO3 on growth of B. rutilans GJ01
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Fig. 2 Influence of NaHCO3 on GSH and protein of B. rutilans
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Fig. 3 Influence of CaCl, on growth of B. rutilans GJO1
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Fig. 4 Influence of CaCl, on GSH and protein of B. rutilans GJO1
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Fig. 5 Influence of By, on growth and GSH of B. rutilans GI01
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EXMARTRRENEWAZEHWE ., MKER
0.5ug/L Bf, AMHKEREEK, MADRERENH
m, AR RE B FRE,
25 FHERUER

FPR AL BE GIO1 743t AR R AR AL B &S R I
K2, JUEN, MERITKE & /EWEIUT N
Cys>H B> E > EF, Cys HLRE#mE
. RERMSHT, 7= GSH RIEGE FAFR R LR
16h/8h ,NaHCO; 1.6g/L .Ca™ 0.4mmol/L .Cys 10mmol/L,
HEREREFMERLIEL ., HIFER GI01 Y
B ERIFEHRRE, & A>C>D>B, BiEE K
& HEKFEHR AB.CD;e

k2 BRXHRUERARRER

Tab.2 The scheme of the orthogonal test and the results of
optimal condition of B. rutilans GJO1 culture

H % wHeH -
Rl - R o KREE
A B C D (% (»
1 I 1 1 1 0.238 0.584
2 1 2 2 2 0.349 0.635
3 1 3 3 3 0.233 0.544
4 2 1 2 3 0.258 0.650
S 2 2 3 1 0.349 0.586
6 2 3 1 2 0.468 0.720
7 3 1 3 2 0.324 0.390
8 3 2 1 3 0.333 0.552
9 3 3 2 1 0.343 0.412
GSH

K, 0273 0273 0346 0310
K> 0.358 0344 0317  0.380
K3 0333 0348 0.302 0275

K F 2 3 1 2
H#£ZR 0085 0075 0044 0.105
f}?; D>A>B>C

K 0.588 0541  0.619  0.527
K, 0.652 0591 0566  0.582
K; 0.451 0559 0.507 0.582
1R KF 2 2 1 2

H|#EZR 0201 0050 0.112  0.055
FK

b A>C>D>B

3 itig

TEH SRR T A IS B B9 NaHCOs, AT LR i $2

HEEVE AT B ABRIE, M EA K, FRE2001)
W5 & B NaHCO; 535 fd 8 (Pyramimona spp.) . /NEK
B (Chlorella spp.) . 1 H 2. 8 (Nitzschia closterium),
¥R 3011(Isochrysisysis galbana 3011)FI%k A K
B (Paviova viridisai) S0 K B BFRIE M, A0
REFRE AR EAMLL, 0.8—1.6g/L K NaHCO;
X AEEE GIO1 WA K LA AEHER, WE
ARET N A I X R B A R R T A RIVE R (A 1) 1.2g/L
] NaHCO, IR R B iE Y, (Hl TRk 5HE
S RITTE, KPR A Aok, Btk
WFME A 0.8g/L (9 NaHCO, b Fematk i B GIO1,
KT NaHCO; X M AR & B AMBTR, Mk
WLOCHERIRIE . VEE M RIRAERE GIO1 AR RM, Y
NaHCO; ¥ B 1 2g/L I BB H IR & R m (8 2), AT
RE R WRER AR A, B T A BEH AR A AL

AL RER, Ca ¥R GIO1 MAEKEA
HEERER, KEAE 0.8mmol/L LN, ¥HIRER ML
BEREBE GIOL fAE K (B 3); Ca™ XA BEH BRI 41
EHEE, 0.2—0.6mmol/L [ Ca* 2t BB H ki &
R, FFFEHE A 0.2mmol/L B ik ) B K E(E 4), 7T I
Ca™fE AL H KM =4 F A EEMETER. 54
AR R A E AR ST RE RS Ca™
# X (Gomez et al, 2004), ALK 4 R RIAMISMY Ca™
HAFIEA, TREMEEMTIR T S0 H KRS
A REAERXHENERE, B0E 2RI XIEE
AR B o AR

MM AEER B, NEBIFFEE, iRk
EPgEAER B, BRAECHAEDKR T EEREHN—
Fho #AR B i 2 BHREPH BT, R
GIOl A KHAERE/E 5), I AN
MABMAPFRIER . 484K B X AN H K ™44
FRAE R XK, EARGHE KGR ER T,

AMERR—FE LMEREF, £&FH4HHM
T EEEENRE, FRUENAEMEE -ENTK.
ALBEERRY, EYEMIER G0l WAEKAA
e ER (& 6). AT, RR\KPEYRIKRE, A
BEWEMBEARKNERT K. EYWEAMAISH
TRRE & W B eI, AR A B ACE e
e Ko

MARIL S RATLLE ), Cys FIY6RE 5 e ik 3
GIOL A BEH AR FEF R, L E NI 16h/8h
NaHCO; & 1.6g/L ., Ca’*( 0.4mmol/L. ., Cys ¥
10mmol/L B 544 T A B T4 b H BRI -& BLGR 2).
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Hext Cys MERSEEE & B RE A —F(Wen et
al, 2004), REZFEEMEEE GI01 A KEm K FIK
WA, (B4 K-S A B B A& 0 BE SRR A
¥, R NaHCO; MR B BRI — 28, AT AR R R
— I NaHCO; ¥R, XHERTLMFIERERE GIO1 HRIE
ERAMKESRAREK, WabisEaiiiEmr 4.,

SEER ST A BEH B A R R HGE, B
BREKHARMEENREEEENER, 1k
R R C MR RA VEMN, LRI
BEREATRNFTREMNEZHEER, Bt {Idast
ARG BB Mt R T LU . REBERA =B BT AR
B AL, B GIO1 M RREMGEER T — BT
KBRS, WENERIUBATELME, HAH
RERMERAKBRENTFAMNAZETENE
M. BEBE GIO1 A BEH K& MM, B 557
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Abstract

damage and keeping cells in normal redox state, on which this paper studied. Berkeleya rutilans GJO1, one of so-called

GSH, as a key component of Asc-glutathione cycle, plays important roles in protecting tissues from toxicant

Antarctic ice microalgae, an extreme microorganism in the cryosphere, is one of major producers of primary production in
marine ecology system of Antarctic polar region. They have become a promising resource of GSH. In this paper, effect of
nutrition factor on GSH production level was studied for GJO1 with spectrophotometer in searching for the optimization of
synthesis condition for GSH. It was showed that 1.2g/L NaHCO; and 0.2mmol/L Ca”" is ideal to the production of GSH.
Vitamin B,, and biotin impacted slightly on GSH production. Orthogonal test revealed that the optimal condition for GSH
production of GJO1 is 16h light/8h dark, 1.6g/L NaHCO;, 0.4mmol/L Ca®*, and 10mmol/L Cys. The results should be in-
formative to the application of GJO1 for GSH production.
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