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A 355 5% 8 R AR HE AN B SREE X 2 Bt H AR B RO RS 1)
£ 2 K & FAHwm AR R RENR

(RBRTREEH TRPRFGEHHEATFRE LB 214036)

i B R TEESERAR D U SRR R TR B LR o A A B R
(GSH) R BEWT R ., H AR, GSH B S B pH AW B 4y 2100 6.0 #1 500ml 4%
FAPIY VR 60ml, FIMEME AR GSH RBEH A B N, i 12¢/L W ER RS lK
GSHE R, WATESLM—MU B EREE MM BILEREE, TRk E R
26.2g/L FTRE® 12h, BMMIHERK AN GSH &84 F13AF 8.78g/L 71 13.6mg/g, BB
M GSH B REZ 119. 4ng/L, AR 355530 0,335/ g0

XEE SNEHR IR R
FRAERT Q939.97

Bt H BK (Glutathione, GSHY B HFE T RS MO MEDTHETENIEE
AHELEY. CR-MHEBEMNELHY, BEP - SEMF RSN P —E2T A
NERE, HE CSHEZWIEAERE LT, ATERLBNR . OISKBEEMZHE
Frie EITEMHMEBAER FHEK, HERE R krighn.

B 1921 4 Hopkins BH1E T GSH 6§45 LA, A {11%% GSH 89 4 F=fI W [ #4T T 732
BAWHR. BT EeREEr-g GSH BHITEETS, HIL, A4 & ® GSH 1Y
MENEHTRAE GSHATRII By LR B M k. KEHBEME2LKH
HHEHE GSH, B RHSEX RSB mY B AmE ™ £ 7= GSH 89 H &, Teke-
a3 A Murata'® 2SR B B4k E. coli 1 S. cerevisiae £ 7= GSH #17 T B4HF5T, Shimizul”!
1 Alfafara WIS SIRIE T S. cerevisiae WMBEE RS AT GSH R R R, ERRE
FEXHECE O ERKGF BT M HTRE GSH UH RN AT g% T g
GSH & BB 2B B LIS, W R B AT GSH MR ED, I R OB R BAE GSH Y
HARESHERIE., AT EEEER(S. cerevisiae ) R & GSH &M £ KB EF DMK ST
B4 GSH M) Tk b A P H il a1, AR chssn B0, 28T pH IS RER
BEREMLRESHRTAMEF AN GSHERABHZWH, B SWANTIRSR, it
BAET SRR RS, H X AT T SR a0 9E

1 MR5FE

1.1 W
TH 63, BE B ( Saccharomyces cerevisiae ) WSH-J701(F R X ER S ), GSH FIE#,

AHYBHHOFrRFLANMESTHTH.
W H% B #9:1997-02-28, 48 [E B #1:1997-06-23,
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1.2 E¥MEHEND L
WoCER[11].
1.4 SWHE
1.4.1 WEENREME: 3,5-“HEAKHRE
1.4.2 HMTE, REEWE 5000/ min TEL 10min J5 M3 EER, EiEE -200%
Hoh B, EETREHEERE.

o 1.4.3 M GSH F&ME. HXBIUIENIENE GSHIME R,

2 FR5#

2.1 HIRFOEIESE G-I WSH-J701 BEBE4 ™ GSH ) F0E
2.1.1 #%6 pH % GSH REERY IR . H% T 914 pH X WSH-J701 KA1 GSH =& #
o, S RABMM pH X 5.0 B GSH S BB E (12. 15mg/g), WItipH M 6.0 B, &
B GSH B B R K (43.58mg/L).
2.1.2 EEBEWEEX GSH ABFaI®. WE T S00m! #FEH W EX GSH KBEH
IR, EREN 0ml BED) 140ml 5, BB EARMEE TR T 18%; EHE Y 60ml &1 2
W GSH S BE S, % 11.8mg/g, JLiT GSH R B N8 K (45.7mg/L), KER R Y 140m]
BEE S5%. :
2.1.3 EEEME. W WSH-J701 B GSH A EEME N 10% ~15%, BEHEE
b, BAN GSH & B BT & B T RE.
2.1.4 WPEERE BREHABRES LY GSH BRI, MBI R E W pH. R
FREE BT AR, 7 AR A B Y [R) A B R L b R B LB L GRRUE A WA RE, AUTR
H(NH,),SO,, Bl & KH,PO,), HEXEEEN LA GSH R MM X TR, &R
BB (HEE ) (1) 20 B 5 M A PR o T, L R U M e Y S I B
T, )Pk EMARMHERE T, REMBEMKREEE, /i GSH 8 B8E. (3%
REEEENRNBEENRESRAEMNRENRE, BRAESREARTEM™E, 15
F 1% R E NS SBURAN GSH S B RIEE T M.
2.1.5 BUAEWRMET WSH-J701 B#ke REES B RARE 8RN K BEE
FEWET MhEBLIRPARER FHERIEDEENELHEE, OE 14 AB,
CHim. |

B 1 BER, VKB N 12.5¢-L7'ad, BR 40 EEHER, B4RED —HEN
K, fi GSH S BN 12k BHEFIS K, Z/E KA GSH S 8E T, HARKTE 10me-
g Wk, MERI2MHERET, sh EEHER, BESHREMERAMHER
HEER(EHERE 0—4h P E 2h FHRBRAFHER TR, RHTIARF R
o FINEHEEN 26.3g L7 H 44 . 5¢- LV TR AR BRI W T W B Y 12, 5
LoAHEg A re AR, BhAN, EEX 2 MERE T, GSH S BB S A8 Tme-g ™!, FHER
AR, N GSH 8 B 28 TRABE, BHHTH 16h FRK GSH §EAKF FR
AR BE IR B R, A ERKARTLAMIRA GSH WK PHEBEMNEER.
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Fig.1 Time-course of WSH-J701 in different

Initial glucose concentration/g+1."1;1.44.5,2.26.3,3.12.5
A . Change of cell concentration, B. Change of GSH content, C. Change of glucose concentration

2.2 BRRBE MR WE SKHE

2.2.1 SBIRAES R WSH-J701 £ K B ™ GSH % T HERARR GSH §
BRI E, BLI GSH WA KA, B MERIERAN GSH 5 BESMATE T, TR
ERAREE, URRIROEEREFGHTERERMALHEHET. HI EERRAT
HERERARURBRRYHMHEAARSTARER. FERBELRVTT AR
FR, RETERERE — (50 L™ DE RS THE T RFEAME T XX GSH &M A B
BUEW(E 1),

¥1 EEMEAAN csH MKW
Table 1| The effect of different feeding methods of shaking flask on GSH fermentation

Feeding methods Experimental results
IsC 2h 4h 6h 8h DCW GSH content RSC
Jg-L7? Jg-L7? fg-L7! fg- Lt /gLt Jg-L7! fmgeg™! JgL7?
10 20 20 8.78 §.19 0.506
10 20 20 8.65 6.92 0.447
14 20 20 8.85 7.41 0.865
10 10 10 10 10 9.25 7.11 0.533
10 Z0 20 8.88 7.29 0.511
10 | 20 20 9.00 7.41 1.656
10 10 20 10 9.13 6.93 0.522
50 ' 8.26 6.05 0.470
20 30 8.63 7.11 0.723
20 15 15 8.88 7.48 0.320
30 20 B.52 8.01 0.421
30 | 10 10 8.7 7.11 0.301

W 1 140, AMBERE SR WSHLITOL f4 4RAE T B2 — 4 B A 6, 9 ELbL
RAK" Y, GII, 0 S0g- L SRR MY 5 B2E R B LA, 4 2 9 4 oK
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(9.25g"L ) E W 50 L ' HIBH —RIDAE 12%., HEZRFFENSFHHEFR
T, BN GSH & BESG BT 8.2mg g™ 1o XHH, BIREN GSH AR EMHATAR
ISR RN, H R GSH M7= 3, AR R 3t GSH REERI W (i — 2
MR,

2.2.2 METET WSH-J701 KBS RRA# . WERR, MK ERET 12¢-L '/,
WREFENRKARTTU R EREEFAS R GSH M, HAATEHE, RERSH
B AESERRERY 25¢- L, GSH R BHM TR, ¥ THEAMKEREEY GSH XE
BT, FEEEFET 4 At =0 4 Py R H T 6 WSH-J701 iR R BT
BETEEGRR, AFAARBE OB ML ME 2 1 AB.C.D fix%. SHEETH

VIR A B R 10g- L'

20 8 120 20 10 20
- - N - v -
R 15 % o 168 15w
b B g fo = s
Iy <~ S 12%s <
g X 0 g £ ‘3 =
g 4 g ! 10 =
§ ¢ ¥ g 5 g2 :
o= £ 3 4 5
! %, 5 T : - 3
= 3 [ 5 &
3 45 8 & 492 @
0 o o 0 0 ?0
0 2 4 6 § 10 12 6 2 4 6 & 10 12
t/h t/h
20 8 20
L1854 = IR LR w0
b te e
~ o2y £ <123 E
I i £ 0B 2
g ¢ : g % £
¥ 8-?. § . 2
g ?2 T g o g
- 3
T 4 & © & &
0 0 0

B2 ARFFE T T R R R
Fig.2 Time-course of WSH-J701 in different glucose feeding strategy
A. No glueose feeding, B. 40g* L ™! glucose feed four times averagely,
C.20g- L.~ ! glucose feed four times averagely, D. 20g<L~? glucose feed two times averagely
<--(D+--glucose concentration, —_]—DCW, —#&—GSH content

ME ZA~-D BB H (DEFHE, NABIMTRBP GSHEREA LR FF#%E,
12h GSH S B U A% 14.95mg ¢ L WEHME B2, BB PR GHEE—HT
Bk, (3)10g L7 'A9¥E 4h S EHFER, 3575 4h 71 6h 43 B14h A 10g- L™ 4%, 6h #1 8h X &k
AT, RBE4~-6h M 6~ 8h XMW B AEREEF MR, 52 MY, £ 4~ 8h WM
B WA R R IR W R, it 0.5,
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2.2.3 SRBEMEEB ARSI LRBIE, Shimizul 11 Alfafaral3 % A ER T
BRI B GSH R B, B Rkg) AR KGR 0. 3h I BN =4 Z B, F R
GSH & BT, #I, Shimizu Z @S EHBERN A RERETIRA LEKERL
B EZB)ETAT GSH M BMILAE, EREABLE D, REHEERRBHET
B —EEIEAINE, (H RSN 12g L ' MR BRI E 2B g, FHRX—
BEE ARy A KRR T IR A KEE, MM GSH & B, X—SEH
21 B.C.D PEBIUHER, HBEARKERRERED 0.30 A IEN, 7T RAR B &
3 E AT 0 R EAS B FEFR N A R R B #1458 SRR

B Y, (HRME=R) N 04", BRERHARAFHEHERERY
0.2h™ ', FMEWE 10g-L 1, R B 4h JE T WG HME, 4b BPES AR E S 2.5¢- L1, B X
L[ 14 ] P H B AN FR AR, BT RATH A5 ) 4 A MR SR G G038 2 TR

»2 REERDS A EER R
Table 2 The glucose feeding strategy of shaking flask calculated theoretically

Stage/h 04 45 5~6 6~7 78 8~9 9~10 10~11 11~12
Glucose feeding/g"L™' none 1.3 1.5 1.8 2.2 2.6 3.1 3.7 none
DCW desired value/g-L™" 2.5 3.0 3.6 4,32 5.18 6.22 7.46 8.96

fEE B 2 4 H BB IR SIS HEAT T LW F, B BB R M 3 FiR.

A 3 Frn, A GSH ST B TREE L, 6
THBA B Lk, B MBI AR GSH & /A
B4 9135 8.78¢- L1 H0 13.6mg- g\, KB L 1°
WP GSH B BIAE 119.4mg. L1, SIHINHEE 5 12
S RIES] 0.335g-g |, BRI 2 L& § .
WA B, TR B LA A R
RN B AR B F R © ¢ S 2F o7 a2 R
. TR BT IR s . a3V,
0.4g-g 1, BT 32 R 5 B8 VK v 40 HQ vk B i 3 0 2 4 6 8 10 2
KHSRETERHEE, X—FEELR o
REMPABUME, BAES U BEREE g sprskERtRERREg
Eﬁ%ﬁ%ﬁ:\ﬁﬁu pH ‘E&ﬁ*‘]ﬁiﬁﬂiﬁﬁ. E.]‘ Fig.3 Time-course of fed batch culture with spe-

oe

Dry cell weight/g+1.7!
GSH content /mg-g'l

u@ﬁ@gﬁﬁ;ﬁﬂﬁ#ﬂﬁ%ﬁﬂﬂﬂmgﬁ cific growth rate controlled
%R$5E%i—f-ﬁ{§;ﬂ;#&ﬁ[“] R ﬁ JHS, 2[5: O glucose concentration, (JDCW, ------ DCW de-
X R RIAME RN GSH RBEfy B, sized alue, £ GSH content

R F—% REE AT GSH AP RARRIT T T REm . Mok, BF R AR
WP IR M BEXT M P9 GSH & B 8078 B B A , B 78 4 A o TR R R B LL 2
FHR T —F B TAE,
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¥ 5 i B9
DCW TR /gL TG KB GSH HyM B /mg- L~
GSH M GSH & R/mg-g ! Yy, WEAH/g-1
ISC MM B /g L # HHEKER/MH
RSC  BMEWRIE/g L
£ % X K
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LT =2 (RS H - TP I T I o

The Effect of Environmental Conditions
and Glucose Feeding Strategy on
Glutathione (GSH) Production

Li Yin Chen Jian Zhou Nandi Fu Weimin Ruan Wenquan Lun Shiyi
{ La& . of Environmental Bivtechnology, School of Briotechnology
Wuxi University of Light Industry, Weri 214036}

Abstract The effects of pH, broth content, initial sugar concentration, ratio of carbon and nitrogen
and phosphorus and glucose {feeding method on GSH production of shaking flask were investigated.
The results showed that the proper pH and broth content for GSH production were 6.0 and 60mi
broth per 500m! flask, respectively. The initial glucose concentration greatly affected the GSH pro-
duction, intracellular GSH content of yeast would decrease when the initial glucose concentration was
beyond 12g.L ™1, A glucose feeding strategy with the purpose of controlling the specific growth rate
at a specific value was developed and applied in a 12h fermentation with the total glucose concentra-
tion 26.2g- L 7", the final cell concentration {DCW) and the intraceliular GSH content could reach
8.78g:L ™! and 13.6mg g !, respectively, while the total GSH in broth was 119.4mg-L " and the

vield of cell to glucose was 0.335g+ g~ L.

Key words Glutathione, Saccharem:yces cerevisiae , fermentation
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