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Abstract: Comparing the yield of glutathione from 14 different species of yeast strains kept in the Key Lab of Hubei Industrial

Microbiology, it was found that the highest glutathione yield was 127.785 mg/L achieved by Saccharomycodes ludwigii log. The nutritional

conditions were further investigated. Results showed that the optimum carbon source was glucose. Nitrate could inhibit the growth of yeasts, and

organic nitrogen sources could benefit the growth. For the growth of yeast cell and the metabolism in fermentation, KH,PO, was selected as one

of the basic ingredients of culture medium. The basic medium ingredients were also optimized with orthogonal test. The yield of GSH by

Saccharomycodes ludwigii log could be greatly improved and up to148.547 mg/L.
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1 MR5REE

1.1 SEEebbR
L1l HAKHE

P E% BE Saccharomyces cerevisiae; 1 22 % £}
Candida tropicalis; AS2399 Saccharomyces cerevis-
iae; £} M2.558 Saccharomyces cerevisiae; Log F#H}
Saccharomycodes ludwigii; o %t} Candida tropicalis;
Xf2.406 Saccharomyces cerevisiae; K F#H} Saccharo-
myces cerevisiae; DAB-2 Saccharomyces cerevisiae;
Xf Saccharomyces cerevisiae; j=figfZE} Saccharomy-
ces torulopsis; £} M2.406 Saccharomyces cerevisiae;
Rassel2 Saccharomyces cerevisiae ; 7 %j 1 %
Saccharomyces uvarum, 2% 14 BREE R AL Tk ok
S T RR AR S0 2 DR o
112 Kigrst

(1) YEPD Hige%: GRHIEFR ARG B RD
(g/L) : H%ME 20, HEHE 20, BEEEE 10, Bifis 20,
pH 6.0, 0.1 MPa K# 15 min.

(2) PRIREFRIE (g/L) - W% FE 20, AWK 10,
KH,PO4 1, MgSO, 0.5, pH 6.0, 0.1 MPa K 15 min.

(3) JohkEEfitis IR (H T mod s R € )
(g/L): (NH4),S045, KH,PO41, NaCl 0.1, CaCl,0.1,
FEREE 0.2, KPEBfE 20, 0.1 MPa KE 15 min.

(4) THERER M LRGeS 37T (/L) « W%
20, KH,PO4 1, NH,NO; 5, MgSO,4 0.5, FEREE 0.1,
JKPeEfE 20, 0.1 MPa K 15 min.

1.1.3 it

2% Wt IR: REUWBERR 2 g INZIEKIEM, E
254 100 mL; 0.001 mol/L BFREH: HERHFRIN 0.2140 g
PRRAH, FHZRTAKVEMR, JRERE] 1L 5%,
FREVHALER 5 g, INZABKIEMERZE 10 mL; 0.5%
TERRRA: FR 0.5 g vl , H/DEIZKIEA, I
AE] 80 mL WK, FEPhRIEM, WHEHZAKE
Z¥ % 100 mL.
1.2 SEEJTk
1.2.1  HEFRaArmics

BT RIRFIZSEAR, Oy 1 ReBcbRIt et H e
B, FERRAMHITHI R G IR 0 AT S — . HigRdRH
YEPD #i7fdk, HiFRIEN 30 C, #IKFHE 150
/min'®, 55FEE 48 ho
122 ¥k

(1) WIS

MARTR A BB YEPD 55 RHAI R 77,

ReRb A AR B 1 IR TR 2 aEi,
30 C, KiF%24h.

(2) Ppy3E7R: AR 2 s IRH I A 2 mL
TR KEIGEREAR, BARRRER %L, 30 °C, 150 r/min
K577 1he (250 mL =i A% 50 mL B5573%)

(3) ZMfRETR: PhrREFRIFE DL 10%M3EM &,
BT R 3L, 30 °C, 150 r/min 1555 24 he
12.3 B 72

EOWCEERR A R, D& R GSH = &
ik GSH F= & = s Ak
124 BRRIIEREAT

TETCH BRI IR L TR AR 2% AN [RIRSUR
FEBER NI T A FE IR R+, 30 C
T, 150 r/min ¥55% 24 h, WELEARIIAKIEM.
1.2.5  FHERER M R

I3 AR NH4NO; 2N T NHaNO; VR AR 577
FT 5 mL RS, AR, DRI NHNO; 1
WEVENATER, 30°C, 598 72h J5, WERE ik
RGHRMIE
1.2.6 log MEBRFEFRELBLA Y/ AT LU A TR A e

log PFEREREFRIEFLA R S HC U 1A 358 15 52 A
FLOKF, WFR 1. W EASRE AT HE log BER:
REFR A A AL L, SR 3 RIZ 3 /K FRIIE
RSEIGHIFR (R D Wi, ARG Rk
W5

F 1 BTGt
Table 1 Orthogonal design table

A B C
HEHE/(g/L) EGM/(gl)  KHPO/(g/L)

1 10 10 1

2 20 20 2

3 30 30 3

1.3 A IH I B )i e — Ay

WER ARG, DA R A T B A FE )
FMtEZRE GSH K &, k. B OE
AR 1 mL T HCEE H, A 2% 1 mL. 5%
WAL 0.2 mL, 1 VEMTERT, A 0.001 mol/L IR
PR A IO 8 B RN AR A 1k E SR VA TR
A, AbrdEdiZenT iR H GSH &

2 FER5vHS

2.1 14 PREEREE Y GSH F= &
FEIRSEIG 5k, XX 14 BRI AR BE TR B
7%, M%E GSH &&=, HE5RE 2.
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¥ 2 BERIERY GSH =8
Table 2 Output of glutathione

Atk GSH /=% /(mg/L) Btk GSH /=% /(mg/L)

AS2399 23.979 X1£2.406 41.280
M 2.558 58.581 DAB-2 41282
o B 75.882 Xf 58.581
Rasel2 77.612 A M 2.406 41270
Log B#% 127.785 (A5 41.280
K B4 58.581 FEBEEEAE 38.579
PE B 23.979 ) E) B A 23.979

FHE 2 W] %N, 7EIX 14 AREERER PR, log B#RE GSH
fr= s, nIA 127.785 mg/L.
22 log MEBRERREFRILAAL
221 BRIRRIGE S

DU RERE. 2220, FURE. mEEAITEE
TER A5 H BRI E N log B RRRME—RRIE, AL #8Hk
KB, WIE GSH &&, HERIEK 3.

3 BEMELRXT |og B#E} GSH & ARAIRD
Table 3 Effect of carbon source on the glutathione yield for

Saccharomycodes ludwigii log

Tl

Bk RAEANE BME O ESE OBE U
Vg

GSH =&
93.183 79.343 89.723 82.803 - -
/(mg/L)

M 3 AR, DA AIREIEME—BRISNS, log MEEE
i) GSH P& i
222 RIS

GSH £—FE%E (13.68%) Bmm¥ii, Hit
FEAYIE R GSH KR, SiaraiEftas 2w
WE . Khan SFA9RERE S 00~ 4 GSH H&E H
RBIR AR R FER 2 RO RS R A2, BT LRI
S.cerevisiae &% GSH N K#SR A HLAE,
2221 HRRERFEAE

4 log EEEMRHEEEREMLINIOLER
Table 4 Experimental data of nitrate assimilation for
Saccharomycodes ludwigii log
Bk TR AER A FEER 2
Log B&4F A K AKX

% 40 log BERHURSRRAE RIS, 455,
R B log BHEHAE KSR, AEUSHMBIILA K.,
2222 ARFERIEN log Bt GSH A R IR

gi g BRI HTE FRFA R, FELLAT A

14

BEVE B BAERE R T LEAH R 26 AR R, ANEITY
ZIERT log B#EE GSH [ EA 5200, LLR—R o LA
TR ME— SRS, X log BEBFA R GSH ANF], 1A
WUEEA FIT GSH 1A .

gi LRk, RIER AL
223 BERERMILRE

B AR IZIR R B TR, R Rilg4
WY 2 —, TERE R et SR E . T KT
AR R 2 S DY, IETE e B A
[R5 TR 5K KHLPO, MEAFEA T —
224 log MERHEFREFA RN L IEAT IS0 45 R /)
Hr

BE 1 B FREE P IR O e, BE— BRI IEAS
IR B X LA R A dE BT EE

%5 LWMERRMEDNNE
Table 5 Calculation of data of orthogonal experiment

RI-5 A B C GSH/(mg/L)
1 1 1 1 107.024
2 1 2 2 117.405
3 1 3 3 120.865
4 2 1 2 127.785
5 2 2 3 120.865
6 2 3 1 113.945
7 3 1 3 110.484
8 3 2 1 113.945
9 3 3 2 110.484

K1 115.098 115098  111.638
K2 120.865 117405  118.558
K3 111.638 115098  117.405
R 9.227 2.307 6.920

IEAS RIS L R AR ZE AT W T3 50 B3R S AT,
HINEX] log BEEFE R GSH HISEM /1A R (A) >R
(C) >R (B) , SEEGEIUHRAMAGE AByCy, B
BrRIE R A BCEE (L) - FERE 20, BEREE
20, KH,PO, 2, ZSZIRIGIF, GSH P& A 148.547
mg/L, HARALETIR S 16.2%.

3 Zhig

X SEBG S ARAT V) 14 FhEEREBE PR GSH == 2
KN, log FEEE) GSH F=&ifxfm, 153 127.785 mg/L.
I T HE TR, RV EE, &
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