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Abstract: Glutathione (GSH) plays an important role in the responses of microorganisms to the environmental stimulation and
stress. The effect of H,O, stress under different fermentation time and H,O, concentration as well as continuous stress on GSH
fermentation of Candida utilis were investigated in this paper. It was found that low concentration of H,0, accelerated GSH
production. When treated by low concentration of H,O, (36 mmol/L), the final concentration of GSH reached 922 mg/L and the
intracellular GSH content reached 1.64%, which increased by 7% and 35% than the controls, respectively.
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M HCAEE S IR BT A5 F . DL R B AL S fE AR
H B FEVEM . Mehdi™FI Tzawal 53 51 B3R T GSH 7E
S. cerevisiae Bt = R A& T 25 4E KRR 40 e A= o A
Z i S Ak A0 A s Ak S A7 S R T AR
2 I9/E H o Nie Z: 998 & ¥8 Candida utilis 757 )
ik pH Wrianst, RELAI AN GSH & BUIF 17 L AL
GSH 1 7 2 M i B AR AR pH A AS BT A1
Riccillo! B #fi$& i T GSH %I Rhizobium tropici 7E4%
SRR T AR T B SR AR . Duwat® it
B 7 7 FLER B P GSHXT T O 4 i e S B ae 7
A EAT R X SR T GSH 7 Y4
60 TE I &0 S A 358 2% A4 1 R il B, 2 A A G
BRI e AL, R A B A 5 R A R Y
KPR Z—

AAME, THEREEKM -OH, nl'FHis
Jo 3k AR R 4 ) S S il T 3l R TR, 5] A A i
ML WG 1E R —Fdi A ki, GSH YK
P A — A B A PR RS BR AR Y A 3k, S A
it Ak, PRI AR o L fE R (HL00) 2 —FaT L
P H BRI, EA TR, R H0, f%
AN, BT AR GSH G Y. 7EshY
iR, Pinkus SFUOVR LIS MR R BEIE  -GCS(- B
M e R A B, AR #F GSH 195 Al .
SRIMIXT Candida utilis 4, 6 4 A0 B RE 7542 &
GSH (7=, HIEE L RIE .

ARG A 25 B AN [R] B[R] AS [i] v B ok 4k i
Finad AL S S 8 X e A 22 B BE - 5 GSH 5% T
fo3nt b, IR 7 L A mEEERN T i AL A
g yEfl R ms, sik T C. utilis & AL GSH B fE

1 M55 #

1.1 E#
PR 22 B B (C. utilis WSH02-08), VIR K2
YRGS YN T T AR 5 AR
12 EFE
RS B (g/L): HIEWE 20, MK 20, Wbk
B 10, g 20, pH 6.0,
Fh 3557 2 (g/L): H%HE 20, BETR 20, WGk
10, pH 6.0,
PR R W s 9 B (g/L): HIAGHE 30, WRIREL 4, IR
£ 4, IR A4 2.5, BilREE 0.5, pH 5.5,

i

AR TR (/L) #IAIBE 500, BiEREL 36, WEMR
AW 5, BRREE 0.5, LA R KR R 5
EHATRA
13 EFFHZE

MRS KR R 7R R B 10%(V/V)
ByRE Rl E, AR 50 mL & BERFE LAY 500 mL
AP T R BRI, RBERTE] 24 h, KB
30°C, FRKEHE 200 r/min, FHESZIS B HEAT 3
VAT 0 B, B 0 45 SR 0 S (B A T 4 B ATt
=)

KRR FE: 2 H 3k HE KFT-7 L(KoBio Tech
co., Ltd, SR 3.5 L, MR 10%(V/V), Bk
B 400 r/min, B R = 1.2 vvm, & F 75
29°C~30°C, R pH HMRIFATELAI, @it [ 3
IR0 3 mol/L H,SO, Al 3 mol/L NaOH % i iF
ATVET L YERr pH By 5.5, B:F& 2~3 h BURFE— IR BT
LRl

Tk A Ak I S T R TR R B [l S 6 SR
DI i A Ak &0k 25 xR
14 HHF*

141 JUABBET 78K

¥ K% BEAE 3000 r/min F .0 10 min J5, B3
T 05 35 g 3R AR BN A, LU R T R 1
BEIZRIBK VRN 3 UG, TEWREER 40%(V/V)HIH £
BV IR AL 2 h, T 30°C, 3000 r/min | &
OEEN E3E B E & GSH', &5 B )5 FIE GSH
B 43 B A o
142 T FHAIMWE

B 25 mL &ZBE, %4 3000 r/min | &0 5
MK TR 2 Ik, SRR EEAIHAE 60°C FUETE
ZfEE, T8 T E (Dry cell weight, DCW).
143 HEHAESE I E

3, 5- Rk A IR A
1.4.4  GSH & HIME

DTNB [5, 5'- 6 A-(2-fli FE 25 F R ) -4 e H ik
R 78 2 mL 798 He a0 e i A
100 pL 6 mmol/L DTNB, 700 pL 0.3 mmol/L NADPH
F1200 pL FBE 2l MUk BE A AG, Z3 P 100 pL
5.0 wmL 3t H BRIA i B A5 2 5 niz, W 412 nm &b
RV 2 ik 4 OD B A & 1.5 min J5 ) OD fH, 1R
5 OD A MY A5 Ak K 5 GSH e (1) 3¢ R T AR by
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H,0, HAT s A M, & H,0, FE 4 A
KA, JCikA L GSH AR GSH MFRI & B 22,
GSH W3 A e 2t A% v] LAAY LA B B, 4390l
A K AERIH(0~4 hy . XPEAE K ETH I (4~12 h).
XPECAE K E A (12~16 h)FFEE#(16~28 h). T4
AR A K AR RIS X HL0, FR AR B S AN TR Y,
DR 53 ) 25 52 1 A [v) 248 L A4 A s B A [ e 1)
H,0, X} C. utilis WSH02-08 4 i, GSH Y51 .

M 1 ATLUE AN [ EE  nA () i )
H,O0, XJ 21 A A GSH. 5% M AN [R] o 76 48 M A= 1 AR
[ EF 0, VAS o e 5 8k BE S TR 1) HL O, X6 4 i 35t 9
B KK, KB 4 h, 24 H0, TRINHe ik
2 mmol/L, N GSH % &t Fl GSH ™ it [ifi 5 1 A ML =
RS B3NN A . R B 12 h, AR HLO, X4
MG 8 GSH WIsZm AN . &BE 16 h, Ffi# HO, %
T BE e, GSH MY % i Al GSH ™ it o fifi =2 18
i, XA S HaO B TS I 20 7 A2 T — 2 i
TEAEF, 10 40 s TR R N

)

F1 RELREEERMARERER HO0, % 404 <0
AR GSH B9
Table 1 Effects of H,O, concentration at different growth
phase on cell growth and production of GSH

H,0, DCW GSH

Intracellular GSH

(mmol/L) (g/L) (mg/L) content (%)

Control — 11.50 128.1 1.11
4h 1 11.40 124.2 1.09
2 11.70 138.0 1.17

3 11.50 114.1 0.99

5 11.70 78.9 0.68

12h 1 11.13 120.4 1.08
2 11.55 125.9 1.09

3 11.24 124.8 1.11

5 11.51 116.3 1.01

16 h 1 11.70 120.4 1.03
2 11.40 129.7 1.14

3 11.40 131.7 1.15

5 11.40 138.9 1.22
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SopA)

it — 5 H,0, XAIMLA R GSH 1R,
FHEE T Hy0, LA X AN A 5 GSH IR

KA R IR ES T HoO0 XA AL AR KT GSH &
MM AnZR 2, WLUE H, AFEEERIN H0, X
YA A R ATHAR B AT R, D] I 40 i 1 A KRR
HARAk o X GSH A B 5% M 25 SR AS S A] [\], JHorp
KM 16 h ¥ 3 mmol/L f H,0,, GSH i N 7 ik
£ 1.29%, s FAIXTHEES T 20%; KB 4 h A
2 mmol/L ] H,0,, 12 h #Mill 3 mmol/L #J H,0,, GSH
FEE Ik F) 141.5 mg/L, GSH N &l 1.23%, Hxt
R AT B R 5 R Y R 8% 12 h A 3 mmol/L
) H,0,, 16 h Ml 3 mmol/L ) H,0, i, GSH = it ik
#| 195.1 mg/L, GSH MM &8 1.61%, 437 LX) #R
PER T 56%H1 51.9%, X — 25K 3R M, EAIIEAE K
TR JE A, HoO0, X 200 6 114 3% 252 0 35 mT 2 440 i
AR N R N, RN GSH & &l GSH &
[Rg = UE T =

R 2 EZELEBHRM H0, 344 KF1 GSH
= a:EA

Table 2  Effects of H,O, concentration at different growth
phase on cell growth and production of GSH

H,0, DCW GSH Intracellular GSH
(mmol/L) (g/L) (mg/L) content (%)
Control — 11.52 124.9 1.08
4h 2 11.48 131.5 1.15
12h 3 11.56 129.3 1.12
16 h 3 11.72 150.7 1.29
4h/12h 5 11.48 141.5 1.23
4h/16h 5 11.52 135.6 1.18
12h/16h 6 11.84 195.1 1.64
4?1/61}21}1 8 11.56 116.7 1.01
16 h 8 10.80 124.5 1.15
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PL 5.0 g/(L-h) i 25 18 5 35 I 4 260 W 28 R 8% 42 h,
M7ER®E 36 h J5 L 6 mmol/(L-h)i i3 i i H,0,
2RI 42 ho WM H,O, B2 36 mmol/L,
R mE 1C ME 1D, X ARE 12 h 5
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Fig. 1 Time-course of GSH fermentation under H,O,-stress
mGSH concentration; ointracellular GSH content; e DCW

R3 RKE HO, FFEMIBEHT GSH ABEI R EESH
Table 3 Main parameters of glutathione fermentation
undergoing continuous stress of low H,O, concentration

Parameters Control H,O,-stress
Glucose concentration (g/L) 177.10 176.80
Fed-batch time (h) 30.00 30.00
Culture time (h) 48.00 48.00
Maximum dry cell weight (g/L) 71.20 60.10
Maximum GSH concentration (mg/L) 857.00 922.00
Maximum intracellular GSH(%) 1.21 1.64
Cell yield on glucose(g/g) 0.40 0.34
GSH yield on glucose (mg/g) 4.84 5.21

Cell productivity [g/(L-h)] 1.48 1.25
GSH productivity [mg/(L-h)] 17.90 19.20

Control: glucose feeding to 42 h at constant rate of 5.0 g/ (L-h)
after 12 h fermentation;

H,0,-stress: glucose feeding to 36 h at constant rate of 5.0
g/(L-h) after 12 h fermentation, then H,O, feeding to 42 h at
constant rate at 6 mmol/(L-h)

ME 1 F 3 ATLVE i, fEREHATE] 36 hii
I H,0, J&, g4iiEA K A TR, HoO, BRFZE AN
YA AT — o R B A I, R LS A A T
1 56.1 g/L.{H H,0, A% i B B A2 2F 7 GSH &
W E, RN GSH &k 1.64%, Hoxf R4
1 35%, GSH 2y 922 mg/L, HXf MRS
7%.

3 £

(1) HyO BT IAT LA 20 BLATE 3 S0 0 385,
I 2 TE A A A T B AR K R B, HLO, X 40 L 1Y) 3%
Zeiia 4 T GSH ML & ikl & GSH 5" 5t .
MR 12 h J5 A 3 mmol/L i H,0,, 16 h Jii kM
3 mmol/L ) H,O, i, GSH = 5ti5%] 195.1 mg/L, GSH
N B &R 1.61%, 435 LA RS &5 T 56% 11 51.9%.

Journals.im.ac.cn



1050 ISSN1000-3061 CN11-1998/Q Chin J Biotech June 25, 2008 Vol.24 No.6

(2) Kk E H,O, L v IR TE 7 L A % yeast: effect of glutathione on adaptation to hydrogen
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