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PSR, AR DT AL TR EQ R IR BARE LR L2 4548, 5 GSH #hit—
TR RAE T RAHIE,
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An Efficient Method for Glutathione Extraction from
Dried Saccharomyces Cells

YANG Hai-lin, ZHANG Yu-ran, XIN Yu, TONG Yanjun, ZHANG Ling, WANG Wu’
(Key Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122 , China)

Abstract; An efficient method for glutathione(GSH) extraction from the dried Sacchromyces cells
was proposed in this study. During extraction at (70 +=1) ‘C, the mixture of acetic acid-
hydrochloric acid was used to adjusted pH 3. 5, the ratio of solid to liquid (w/v) was kept at 1.8,
GSH extraction result reached at 5. 5 mg/g, which was 54, 49% -62. 24% higher than that of all
of the reported extraction process. After treatment through micro-filtration (0. 45,0. 22 ym) and
ultra-filtration (5 kD MWCO), 60.98% of the yeast protein was removed. The collection from
ultrafiltration was analyzed by high performance liquid chromatography and amino acid analyzer,
the result showed that glutamic acid was the major portion in amino acids impurity besides
protein and small peptide in crude extract, and these would provide basic data for purifying GSH.
Key words: Saccharomyces, glutathione (GSH), ectraction, micro-filtration, ultra-filtration,
analysis
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BM, Es KPS E UM ERES MK K
(GSSG), EAPLE M R U E NS, ik
REZ . BHTL . @ iT SR EEZH
Az IR A GSH £ BA MEH L Em K
VD), BRTERNE GSH k4B RRH
e RS RBREAE RES IS
WRELME KT, B4 GSH =& K
ZREHD, EFEHFEEMEARERN S
B GSH 7= 5 R ik, GSH B4 FEE UK BE
BEAE AEBEBR TS ERRGSH W EFEAR
Hith: EREAEMEREY B hmiEs
BEEE HpUEFRBWIE S B8 AN,
EPERARR, 5 F Tk,

£ GSH B2 7 b, BRI LU f B B
HERER T SRR, GSH fhiE &% 3. 975
mg/g, (HAMRBRERRNEAR. AR BRERK
KEVE M, 8 X5 5 K B 38 AR AE 7 B o ok R
s, B L Tl Ak 5 F s AR A 4 % IR BE £ H
JRRHIFR T #oK ik, IR T B8k A BG, GSH
IR EUN 0.301%; BEHIRES DIRBE R N
JFRR T OB, R EARREESE
B BSHKR B TE GSH B ELMAL, B
HARAT A A (60 min), &% LTk, —Fh & GSH
REKEERLENRETEMAME T ENERF
FHiT,

K bR ), ARSI N iR E BE R GSH
T Bt AT B, SR P S Rk B8 R T S 4R A5 pH,
FX MR HITHAL. KBSk RY 8 GSH
IR B R A A 5. 50 mg/g, SUL LR ik #HAT
LHHE HGSHHMEBLREEFERS
54.49%~62. 24% , EAR KB MA K, WMiRK
ZHE HEEARALER BEAREEZHBRENR
60. 98% , FEXT ABUE R 2 AR B HERIT 047 N
FREMIGE (BB S 4 GSH BRAMT /MY
BNk GSH # BRI EZHMSH, ik
GSH i & & AR HE K REVRES Bk, 7]
FHT b 256 F) A% i B2 5 82 5 GSH £t
*x,

1 #M#5H%

1.1 SLEHHE

& LB B ),
1.2 FERA

GSH 5 GSSG 4. H A A A 7™ f; DT-
NB & : bt E £ R £ A R AR =&, SIG-

MA AR 54 OHE (gD TL DR A R A
A= HE AR A e i,
1.3 FENH

Agilent BRI EIE RS . RELZER AL
PRBERBEBR TN EECERA LR
KIS KB R E R O B E SIGMA 2R & 8
BRE . PR BN AYERESBEARAMR L
RO R BN . RETRELRRSARA
A4 =, UVT54 E50 0] Wy Je 6 BT Rk &R
HUBERAF L,
1.4 KBHE
1.4.1 GSH 3%k (BE8R- 8RR 3T pHD &
Heg A KE 3 g M TEELE, A 27 ml 25
ok, Horp 3 A vk EEBR ARG pH 3.7, &
i th BRI 4R AT pH 435108 2.3.3.0.3. 5, 2 2
SN PKEE RS VR HE AT pH 4. 0.5. 0, e — A fnyk £b
BRIRHMIRAT pH 3.5, BB — A A IR 78 15 4R T
pH YER Xt B8, 84 £ 1°CF , BEHE M #A 14 min; 8L 10
mL REFK, A RHERR L 1:6.7.1:7.1.1: 8,
1:10,1:12.5.1 20,1 : 40 M APRIE T B 5, 1B
51, BERR-Eh R BNk BE BRI pH 24 3. 7, vk
)% pH X 3.5,61+1C T, S m#k 14 min;
£ 10 ml £E-FK,MA 125 g BB T BEH, IR
51, BRRR-Eh R (e K BERR A pH #5 3. 7, B vk 2
BT pH R 3.5, 4331 7E 5 AR M IR BE (50 &
1),(60+1).(7041), (801>, (90£1),(94+1)
CF.HEEmMA 14 min, U ERAEAMBBEHEHE
FIKEE R AHZEZEELC (6 000 r/min, 12 min),
WEARZMET LER® GSH Wik,
1.4.2 JU# GSH ##F ke ks SRR
B E&BARRBMLKFMAET, EK
GSH #i#g%:5 LA #GE 89 GSH #i 7kt it
B, HABm i mmesst it oh®h 800 W, (8]
PR/ TR S 2 s/1 s, BEREZR % 90. 9% ; 2B
R 2 o i R AR R B 25 Vo i B ok ik
AR E B LB pH b 3. 00; L B/ A
EHESWER WETKKBTRHEZER. &
L>(6 000 r/min, 12 min) , W E_FERER, RH$
GSH MEHREE .
1.4.3 MRAGBEITERABERSBIN HEHE
=R 0.095 MPa T, BU pH 2.0 f 500 mL 4§
REWR L A FIR & FLAR 0. 45 pm #1 0. 22 pm B S 4F
Y R BEISAL IR B A B 12 A AT 40 S A 8 L AR TR T
EWIER AR GSH IEARS&E; B pH 2.0
#4300 mL IR AR, FEE R 25 AP=0. 25 MPa
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T RAGBEMX A FRE 5 000 B O I8 B
AR IR IR & AT B U8 U B DR AT /R AW GSH
MEARSE, I RARSRAEL (HPLC) IEE
FR AN 40 B U E AR U8 P GSH Y2l R B XM
BFEE R BUBIEW % 25 mL, RELER 4 AT
pH % 2.0,4.3.6.0,7.0, KB FEMEMN(24£1D)
°C, it W ETE 0.50,90, 180 min B 4B g ¥k
GSH R E
1.5 MEHZE
1.5.1 GSH #4&a 2 (DTNB %) Hi## Ell-
man's IEH LD RE P 16 mL REKR, &F
0.8 mL DTNB %% (4 mmol/L DTNB,0. 1 mol/L
Na, HPO,) , —E & Na, HPO, 2 ## (0. 1 mol/
L,pH 6. 98)*‘1#%%“&’%2%{E%%§(E%E’ Eﬁ
#Z 6 min, WF 412 nm AR OD (&, BB E L
bR HE 2R T B E A & b GSH BIWR
o AR
WM:%%%%&%&L)
GSH fhi2 &=
B G L E# Y GSH Fi&E (mg)
FTREEE (D

_HRELE LERTEARRE
EORBRHE= FRBREE
GSH (& (%)=

BUL R G GSH B (mg) o o
IR EIA R S GSH i & (mg)

1.5.2 GSH #9se a2 R HBRBAR N
(HPLO) , i s 44 . i 4 5 Agilent C18 # 150
mmX 4. 6 mm,5 pm ; WEIH A BEEREL VS VR (B AR
ZEHR 2. 72 g, BEGERARRAA 1. 21 g, K IERR ER
F1L,BMIEY pH £ 2.5)-255125 : 1); &
BEN 0.7 mL/min; W FE K 220 nm, HE 25
T, 10 pL,

1.5.3 ZaR4FTMNE R Bradord 81U,
W&%3CER[11].

1.5.4 A Hmannz XHEHEBE OPA
FMOC BRI L, BRI E , 3 &1
a3+ % ODS HYPERSIL250 mm X 4.6 mm, 5
pm; WEH 1. 0 mL/min; AER 40 C; MK 338
nm, 262 nm(Pro, Hypro),

2 #R53%#%

2.1 GSH iR (BRlg- S MR ST iR AT pH) 4
R4
2.1.1 #RpH A GSH#RE4HYH mE LT

S, #hEaT pH 3.5 B, GSH iR B R K, AL /E
FIEWAE pH 2. 3 #1 3. O R BE N M, JERZ 1
pH 2 4.0 #1 5. 0 B & AN BR; ZE R #2607 pH
3.5 T, BERR-Eh B 3 L 2R MR U345 i, GSH HhiiR B
#E15.38%, XA RER A TR R b7 pH 3.5
~5. 0 Bt R BI85 e Sy, (3R AT S B pH
BRaEUH 3.5 A E 3.9), MthBRE 3 it 8 pH
HEMEEIBRA(H L5 AZES O, BEEREN
142 pH A FIF GSH Ry, B 32 Fi RS BR-Eh BR A
TihAT pH 3.5 BiE.
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Fig.1 Effect of pH on extraction of GSH
2.1.2 #ikkst GSH #R 20 %h mE 27
H1,GSH 2 B7ERHR L 1 ¢ 40 BHHK, 1+ 8 BHK
2. HiE LG E GSH #iHE 5. 18%, HEHEA X
BFKWEREEN S & SEEP P37 355
FETKATREE IR, BRI L 1 ¢ 8 IPRGEH.
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Fig.2 Effect of the ratio of solid to liquid on GSH ex-

traction
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L S RENFE GSH #i B AT EH T,
HA(70+ D) CHRA. BEBAKAT LS04 MR
WAL, GSH B8 EHFHAEN B BEL
Tit4 S GSH f& 4L, Ft R 70+1 CRHmiE
iR,
2.2 JL# GSH iR &ML B

mZe 1 ] A, AR 75 B T ik AN Bk R ik
GSH i B & &, 4094 6. 11 #15.50 mg/g, 5 #&
HLRTEK 9. 9820 (HEGH MR A S B MR I E
B EESLES BT TEEEBEE, X
T—HHEFcHEER GSH Ff; ok itk
MZERRENEAREE R SGEN LD
10. 36 %1 14. 34 %0, HEt# Ay 42 7% GSH #iiE &
A HRE 54.49% M 62.24%, HEIREE
R B K. 6% 8, sk i & (B
RR-EL BRI TR AT pHD Bl A E AR E

SFRE SR GSH, LUF R PSS U8 7 v PR Lo J il
R EK EAFRE.
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-
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Fig. 3 Effect of extraction temperature on the GSH ex-

traction

F1 JL# GSH #RAENLEE
Tab.1 The Comparison of some types of GSH extractions

F5 - iR i MR GSH fiiE R BEHREE/
#E BE/C  BFE)/min JAH® pH 48/ (mg/g) (g/
BERHRE 1:11 — 15 6.5(H % pH)~6.7 6.11 *
ok 1:12 90 12 6.5(H% pH)~6.4 3. 56 0. 225
LRy 1:7 20 60 6.3(H#R pH)~6.2 3.45 0.215
P B 1:8 70+1 14 3. S(RERR — EhMF pH) ~3. 9 5.50 0. 251

&L RN AR BN YRR E LR AR T IE 2. SO AR L B LRS- R AR A 5 Bl BB AT pH

i AR 7T 1

2.3 HRAMEIRREEEGREY
2.3.1 HERGOBEE FELABKAKHES
# T .GSH MR RE X 5.5 mg/e. BHR B X
0.251 g/g, LB PR HEURM. S AESE R
B EE R L TR AT 4 S
B GSH R 8 M, (8 M GSH 7= 4 B 19 42
B+ LU SRR IR 7L A2 B o AL 0 S e i
Wikb 8, 5 YW h GSH MZe® (kg it
GSH WRRMZAB L RBRE ERNE S,
F2 HREAETRER

Tab.2 The results of membrane filtration about extraction

solution

S GSH EHh GSH ZEQ/k

S R/ EBREF/ HBWE/ BER
% % % £/%

0.45 ym [EMIE  91.48 16,50  91.48  16.50
0.22 ym JE{MYE 96,60  19.65  88.37  32.91

5 kD B E 86. 00 41.79 76.00  60.98

ME2AHNEBETEE, XEAEHKE
Fh BEBETEAREE R 0.098 g/g, HE LG
BRENEE CXBD, BRTER . XEREET
THMAEFI AR, T IMEERPHITEYK
WA R L 1),

i & 4 T, RIS R GSH 7E 9. 949min
e, FERTEECR . EAREMNSTF
2 NEEXRE GSH 4 EA S, A ER T S4E
M GSH 4, GEMNBE F LB EZNMBALER,
HTPESEEAR, CRBRT KB RES, BRE
WEERMNES S EA WRES N GSH 4Bt £
BTHWR, T ABIEEHER P EERN 2 E
R,

HE 5.% 3 AL, BERTEERMRERE
B (2.287 g/L), W+ GSH 4 & (DTNB i
WI5E 3 0. 653 g/L) B9 3. 5 4%, BB GSH 4
WEZE/NFFYR B TR ENTABHEER
N FEUSEERER(GER NI GSH KR
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HITHRIT, 2.3.2 #ERGSH#AZH EHBESFOERLE
351 GsH BHrRHeE, NP ERIIR R, T E—
30r — BxmtiEl, i pH ¥ GSH 2@ EA R KW, LT
251 Mz T AR pH &4 T, A B i (8] 4 8 38 B\
3 20 GSH W it SR, SER LA 6,
151 30 e pH20
tor i hhso
sk l K Br Ce—pH70
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Fig 4 HPLC chromatogram of solution after ultra-filtration
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Fig.5 Amine acid analysis about the solution ultra-fil-

tration
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Tab.3 Amino acid analysis about solution ultra-filtration

R FERE - HER R/
B (g/L) &K (g/L)
BEM 2. 287 ERER 0.072
ER 0. 390 REER 0. 061
HEM 0. 299 EM 0. 056
HEmR 0.162 HEMR 0. 049
HER 0.119 “HEM 0.033
RER 0.101 HE® 0.023
REER 0. 082 B B 0. 022
HEAR 0. 080 HER 0. 015

BiF, 75 pH 2.0 &, 180 min J§ GSH B E LN
2.57%, et GSH i B, &R0

RN pH B
3 & &

FABARR-EL BRI 42 pH B, 7 pH 3. 5 BN
Bl 8 HERIEEE(70+1) C Mg 14 min HE{E
%4 ,GSH MR B 134 5. 50 mg/g, BHLEA
BB 9. 98 %0 (AL W A BRE, AR T B
/NS BERE/DN, B FHE % GSHHRERE T
54.49%~62.24%, BB EM, BB L K. &4
ZE, Mk GSH IR &S . ARB LM RET
BES 8R4, WT O Tolk b 45 ) % M0V B R 4R B
GSH #ft2%,

HoKMBERERE LG A KBEEEMAE
HUWREEBESFBEEEER®E,GSH &b
AR, IR 28 B e H 1 B T ac Ak T 4
B, AR R, S EER/D. AR
LA b [l R, S B0 R VR SR AT LR R 0. 45.0. 22
pm MR B85, B E B E 2 AP=0. 25 MPa,pH
2.0 %M T TR E S F& 5 kD MRBIB IR
Ab3E 1S BB GSH MBI E R 76% , BHER
R 60. 980, 455 T AB IR AHE] , OB IR B B TS H
e F R,

A R R T L A A T AR R P B AT
% 2 B, R B W P fE E — b F GSH R AEIE 1
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Y%, B GSH giEAE A EERSTAURNY SR 2R4E GSH &R T HER 7 8 KR4l
BERPREERMTR HPUAERAER  GSHRUANRGNSE,
R A EBM T A, LU EBEEAE T3c s iE
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