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Stady on Purification of Invertase from Yeast
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Abstract; This paper used three methods to extract invertase from yeast, which included in this
manuscript, three different extraction method hreaking cells by adding methylbenzene, frost
grinding, and adding SDS for extracting invertase from yeast were investigated, Then the
purified invertase was obtained by precipitatation with 50% ethyl alcohol and Mono Q
chromatography. The molecular weight of the enzyme was 60kD by SDS-PAGE, and the pl was
5. 6 by isoelectric focusing. The invertase followed typical Michaelis-Menten Kinetics with
apparent Km of 0. 013 mol/L. The results showed all three methods had both advantages and
disadvantages. The invertase extracted by adding SDS and frost grinding had much more total
activity than that of extracted by adding methylbenzene. A highest total invertase activity was
found in the SDS extraction process, and it was a convenient and economical method for
commerical production of invertase from yeast,
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1.1 ##

BERL, 7 BB B} B 4 A (B 4 B R 4 MonoQ
(10/10) B & F 32 8 B 4 . Phast Gel IEF 3-8 i,
Amersham 4> &8 £ {t.

L2 FELFANMNE

T iR R TRER G (SDS) ,Serva S RIFEME ;% m
FATHE &, Amersham 2 FHR AR 5 E
S ey A AR B

UV-2201 8BS a] L343 36 % F 1, Shimadzu
25 Bl fil 1 s Waters 650 BB 4 M #ifk R 85, Wa-
ters 4y & § #% ; Phast System 4 B Sf B &K F & ik
1%, Amersham 2% &) ] # ; & 3 % % 8 041, Hitachi
Al W R T #8488, Labeoneo 40 7] il #; B8 3K
¥+ Bio-Rad 2 F) #l & ; BB B i, Orion A B HI%& .
1.3 EAMENE

BERLE]. BEBBNEHE 0.5 mL, 5NA
0.3 mL pH 4.6, 0.1 mol/L # NaAc-HAc 28 pp
W, 0.2mL 0.1 mol/L BYZENS,37 CHEMR Y 15
min, {50 0. 125 mL 1 mol/L # NaOH $ 1 E M.
- DNS "7 540 nm 31 F W 5 2 B 00 8 0l
B, ENEEGFTUS NEEKERBETERE
5,2 DNS @ HRMER A 1 mA FIFMEBES
XA AR U,

1.4 BEARSEBHNE

¥ Lowry RIE M E B A BRMMKE, L4 i
HEREAARE SRR EMLE.

1.5 SDS-PAGE _

AR BSRIXMmII2], B REE S8R
12% JREEBER RS BA 54,

1.6 HBEE

Fi Phast System 2 8 34 5K ¥ B8 3 (4T
ERELEAK, AREFHEES M Amersham
ARABRFER.

1.7 HAmH&E

1.7.1 FRAEZ HWEREH 10z WA 20 ml
WEEAKEHEEMR,MA 2.4 g NaAc f1 4.5 m]. H
ELEERTRY 10 min, 37 CHEEKE 69 h. WA
4.8 mL 4 mol/L. 3 HAc #1 15 mL &K, pH
F 4.5, 4 'C.3000 r/min B 30 min, F.CEH
HEFERE N AR BER .4 TR,

1L.7.2 A&k WREEH 10 g . in A 20 mL 3K
7K BT AR A AATH b BB 25 min, KBS
29 15 min( LIRS POV F A IR E5 0 B VR
HEWE 2 min, EEL FABRK. GE Tk
P % 3 h B BB, B 1 mol/L ) HAc 8
pH ZE 5. 0,40 C/AKH 30 min, B &G 4 C.12 000
r/min B 15 min, B FFH YRR R 4 CH
.

1.7.3 SDS 4%k MBS 10 g. it A 60 mL
0.3 mmol/L B9 SDS B 40 TR 12 L FR W .4
C 12 000 v/min &40 15 min, B 7 % B A &1 88
B4 CIRFE.

1.8 ZESRHAL

TEVRBEIE AN SDS 1l £8 25 42 B M 085 5
AZBEHEREE 30%.4 ClEEH.4 T
12 000 r/min %0 15 min, B | &1 - B8 i 7. B4
HAFRSEGX 0%, 4 CHE 1 h.4C.12 000
r/min B4 15 min. 5 b8 W, VT8 WK 2,4
CARFE.

ZSUSHEEER. . BESR SOUBLEDN
TERTIR BB ST ST (pH 7. 3.,0. 05 mol/L. Tris-
HCl E O FE A JN . TR S 4 "CHRTE.

PR ICERI13],

L9 MonoQBARETFHERN

FRRAEYEAN SDS Wit R A BE W FE MRS 2
FHALS . E MonoQ(10/10) B B T #iE (A pH
7.3.0. 05 mol/L. Tris HCl B 7o+ P& il 3. 8
Al 0~1 mol/L.60 min 2R ¥ NaCl 7 W%
(A% pH 7. 3.0. 03 mol/L Tris- HCl B b3 ¥ 1 .
FIRHEN 0.5 mL/min, KNS I mL., EIH
WA 280 nm, WIE #F B A TEEEET
S5ENEEE.EHEFRESZIANETEER
B2 IXARERBE, AF TREN b E
BEEE.
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Tab.1 Comparing the total activities of invertse from yeast

with three different extraction methods

E= 3 S BEH/UC
ik Bﬁ% 28, 5% 10°

FRRTL 15 221 % 10°
SDS g s 31 906 X 10°

2.2 FESDS REENSOREEEYRMILS
M2 afLIF/ N, 2 HRHEEN 0.3 mmol/L,
0.9 mmol/L. 1.5 mmol/L #1 30 mmol/L & SDS
PSR RE . A 0. 3 mmol/L SDS ¢,
M EBENRER EAERLD MEEERS.
F2 OTESDS RERTEDEEHN B

Tabh. 2 Comparing the extraction efficiency of invertase at

different SDS concentration

SDSwE/ QEnE/ B HeiE

(mmol/1) mg +/0 (U/mg)
0.3 1 680 11 196 % 10° 8 629
0.9 1 788 16 442X 10° 8 636
1.§ 27 318 14 238197 § 142
30 6 110 17 610< 10°* 2 882

2.3 FREGEFMSDS B LIENHNBEEERLY
H—F o

HHEBEM SDS MEERR LW EHESE
HMHABRERE SR SO BT . BEE
g, MonoQ B FAEHLAE, S R U B M 0
COLEE 1 2) . e B b B A S0 T LR o 91 B f o
I, aMEELMNEQRSTENE, &6
RA%] AAEEBEY . MEEES SIS R
BMEHHRSERIEL, vy Mg StEE. Jig
MonoQ B FRRE BN E RS EHEEH
Mg T W& BRI SR TR, Btk
B NS .

TRRlEE 5 SDS il 48 2040 B 48 B Al 4k ) A9 Bk 6k

ERESLEAERMEI L. SDEHBERE.

HERMEAT RS NERE. 2FE2H 50WBE
WU NS B 86.5%. '

i MonoQ A FAA &£ BTG » % f 3
SDS MG B ARSI RaaE
AR 273 /5 150 45, Bk R 4,

FWF ST EBBYNRG & 85

0.2
R RS
[ =]

<01}

0 L 1 1
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B () /min
M1 MonoQ BB FREHEENRM FMEZREEAED

Fig. 1 MonoQ chromategraphy of invertase extracted by

frost grinding
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Fig.2 MoneQ chromatography of invertase isolated by
SDS extraction method
£33 REE SDS HRE R R4 098 BB g
Tab.3 A summary of purification of invertase isolated by

frost grinding and SDS extraction method

b TR SDS s
W H WA ZRWE HWHE ZBAR
BEO®/ | 0, 163.5 3220 2574
mg
MiH/ 15221X 6 576X 31 GO6 % 27 600X
U 10° 10° 10* 10°
m?j’/ 13 837 40220 8909 10 722
(U/mg>
Hi k158 1 2.9 1 1.1
Edgs&/% 100 43. 2 100 85.5 -

£ 4 MonoQ HETHREEWX F %R SDS 2 %L
il c3ad 3 it sEa R AR

Tab. 4 Purification results of MonoQ chromatography of in-

vertase extracted by frost grinding und SDS extractoin

method
R E BEO BEH/ BEAN/ ar il
ik ®/mg 9 (U/mg) B
R 0. 105 396 500 3 780 000 273
SDS #1824 0.246 365 040 1 483 902 150
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A HREREY R ERNE . SDS HREERAR SRS
Bc HBAGES. HEZETFTAME: L MEPIREHESR
(pH 8.60);2. P/ R ETEEE(pH B.45):3. MEEARE
BEF(H 8. 1504 MMNAE A (pH 7. 35055 BHAL
E B (pH 6. 85):6. ABRMEFES B(pH 6. 35):7. + WA B
(pH 5.85%:8. p— JLIREH ApH 5. 250, KO BRE Bl
#lpH 1.553;10. MW EPWHFE(pH 3. 5).
B3 BEAEBNSEARNE

Fig. 3 lsoelectric point determination of invertase from
yeast on PhasiGel {pH3—9)
2.4 XREE K- HNE
A 5~20 mmol/L. FITERETE pH 4. 6,37 T &M
TESREREERIERT 15 min. FTOUE $07E R I S B
MR RM Km EH% 0. 013 mol/L(RLAE 4.
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—
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B4 OSSR Lineweaver-Bark
Fig. 4 Lineweaver-Burk plot of the invertase

2.5 EEREERIHSANEXS FRERIE

SZEUBANWESSERBHEEIN .6
(RLF 3, SDS-PAGE {3 HAHX 0 TIRE X 60
kD(R.E 5. ‘

3 i a#

BFEEHBNRRECERATFRABEN. &
Mk SDS I EMER LS. FERPHET E
HIMESRESNERFIEMER D, AUAEY

qg. 6
2| 3

a. SUSHGERBHRNBSEEE. LEEd 4 THRERGH
praE. BB EET B0 R MIERE-B(O7 1003 2. £ M F
HEACET 000); 3. HMENE [ (43 0003, 4. 4 Gk AR BF b6
(31000); 5. MEEEBMMFCZ0 100); 6 MEARFEN
(14 400).
5 BEEEPRERERR SDS-FAGE x4 5 7 i it i3
Fig.5 Molecule Weight determination of invertase from
yeast by SDS-PAGE
SDS HRE MG ML BENLIE THEAE S
ML.aREFRAFLM 12002 . BE
A MR ARG R R R T HRE
Af & B M 25 B E R S R B, R BUBCE L
Hemanik,

B AR SDS kAR BB EREERYG
P, AT LAE (LR 2), FE SDS iR A, B
EABEK ARG IMEE . LS TRk
FSDSEMMMER T . M SDSIEE N 0.3
mmol /L o3k 4 2 I 1E AVAE B0, o L) A {9 H5 B 40
ERABRBMERATRERVIANES . EFH
FF ik,

M 3 LLEH , SDS fhiE ik X BE A IR S 0 Y
BEBONBELES ZRMEN 2 F. 0P RAEQ
BRIENOER. A EN 3 F. FRARM SDS
iR MR BN AT EERR B8
A=

S35 2 R A R 0 SDS H 8 ik sk a9 B R
MR ARKE R Kn R L AHRF,HH 0 013
mol/LCWH 2). R GMF HEHAHE
FERRARALY M. I DR ER T B SER AAL B
RAEEERAI S SN 5. 6 AR tRE ER( S IR A4S
REEE XA RSB AR BRIMEAL. A SDS
PAGE SCIR &5 W Al . BE B} R MR AR 0 &3 BB N
60 kD, 5 3CHERES —6 v B B MDA 5 F R E .

4 % 5

GrmR.HARPHE IR BESHEEN

FHREFERBE A, BENRIEAERE,SDS #il
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