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W B EREGTHAREREERESET SOD 4Kk, EER SOD HARNMHR
- T B MRS TUBIRE R 129, 1,08 F0 2.01 . BN S RRESEONE, R
RRDEMEORESH 0D SRUFWMEN; FRA—K SOD SREAMH F/AES
_(Saccharomyces cerisbergensis) BYZ BEKMEET T HARUEIFHMFIR, HREWEIHH
B SOD ST SOD FISHENIE MK,

HWMP BERLERYBILE (SOD), EHAY,RERRGE

ALY iLAs (EC 1.15.1.1 Superoxide Dismutase, {F# SOD) B
K R — K BRI, CSTULBACBETET 07 MBULE B &4 FEMTEA
U, EEREFR-MEEEHEE, MRS, i SoD T —HER
OF, HEWKASEE, K, SOD AN—HEEPHAMERERN, C5IEAMK
WX, SIS T — g, it X 5 R 4 50N, WS REhS
£, AUTEE BRI N REERS, 24, SOD ERATEHMLLIE, B
BR B RREA C N A EEE R Ko

SOD [~Z 44 T, EORMEERKRY, T4k, MMER SOD #TTHS
W, EXEAE SOD WMk IERHT SOD MMRLERETURES ERNAE
o, N B R A R A s R, RIEX—BUR, SR LEN S SOD
TR T RAGNT . A XENE 4 SOD Sk BY2 B® SOD
TR e — iR Mo (BB, X TEE SOD WENE, % SOD RWESRHIT KT o8
B3, R — ML TRE & RARIT Db /=8 ko

1 AR

Ll wH

L1.1 BY2 gH¥k: -BRER (Saccharomyces carlshergensis), SyEE L,
112 3453 @ik, WEEEE (5. cercvisiar), ;d:%%gﬁ:ﬁc

L.L3 NYS ghbk: BMEBE (S, cerevisice), AXRERH,

L1.4 RY Eth: BAME (5. rwber) FEBESURZRY,

L1.5 AY g5k MBS (5. scidifaciens) BB E# ..

L2 39

AT 1994 &£ 30 A 12 BIKE,
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121 HERERFE: B EFHEERZRE,
122 BRI EESE: YEPD BREY,
123 BEEHE(%): BOW? BO% 1, WEH 1,88 ZFH5(V/V), ER B
o
1.2.4 BmFEEIRE: WA,
125 MERIEHE(S): WA 1.4, 8 0.7, KH,PO, 0.1, MgSO, 0.1, &1,
pH 5.5,
126 WEBERHEREE(S): B 2 ,KHPO, 0.1,Mgs0, 0.1, BHK 0.5—4,
pH 5.5,
127 MUE&BSFEHEXRE: BEHEEARZR"DNALHERE %
128 @ pH B E(%): AN LS, FEREOS, B W05, B K05, Ul
Imol/L. HCl B 1mol/L NaOH i pH ZXREE.
L3 WA SOD pikm ,
RRAPEEEV IR, SR MA 0.8ml B, 35°CRHEE 45min, DIHEEN
#& (pH 7.8, & 0.1 mmol/L, EDTA) #£ESh, 4000 r/min E.{»5 min, B K8,
10000r/min B0 15min, WedE E&#k, LB SOD MRk,
14 A% ' _
RAEGEAREREERED,HFEEF 140 B, LIAZHENREALZF 6Iml £
B SR A) = AT, 30°CIERR (35 140r /min) ¥£5% 15h,
1.5 SOD EMNE
SHRER[13],
1.6 SOD Ay ik
SOD (e i Mk ok B T e B RSO (13) H K17, REBERUGR CS-
910 BN ¥ 2 & 8% T il Ko

2 ZRAR

21 AEWSHEER SOD RER

SRR (DL JC-2 TR B MY 4L Smin), MKIHE B9 (38 B Sk),
B3 (2% R4-RBH 30°C BB 7.5h), |iF-CRE MERE 5 B, e
SOD i , Mise 85 425120 216, 700, 1310, 1094.0 F5 1410.2 (u/g M) HEE
PRI AR B B A, MRS D 4) U 26RT 4 FhoH 19 6.53.2.01,1.08 F 1.29 f,
22 BENERHE SOD SRNERSKHRMMHRE

BAE RS EERRBEA LT HRE, S3M% SOD WaRENEANTHR (F
Do LIABERERNEFHER, PREEAMENSSHBHNEE DS, b EHkE
KBV, UASH TN BEAMENEFR N ERTREEN RN G,

M ISRALIER, BY2 @kt SOD SRS, AN EAENHit bR, BE
BN ER RN 84.3% B0, BB H KB SN SOD AR SENERE
2 AR, BT E S ERE R YO0 0.9772, BBIXFEA M RR B EMA%, B
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#) FEMEBE SO0 HSERXRMLE

Table 1 Content of SOD in different yeastsand tolerance of yeast to O,

o B Bk KA EEEE(96)
Strai Content of 50D Relative percentage
ram {u/g cells) of survive
BY2 773.2 84.3
NYs5 545.7 3.0
3453 108.3 65.6
RY 568.0 50.7
AY 633.1 ND*

* ND. £ No d=

SJLUERR, B R Eat 5Em SOD &8 E&HERE,
2.3 BY2 MEAB4& R SOD sRHEd
d1 BY? gkl R EKHME SOD SEMFLK (B ) TLIFEN, F%E
y N ERBHSEEKNBSRRES, 1L
F Bt 2 0 B AR I Mo (R O
SOD ZEEMERRTEK, L
RS RE SOD =Rt EE,
24 Hwaa BY2 Wi SOD B
5A:pk 3 :
24.1 mEEE: SRR, 8§
R, TEEE. TEHIRREL M. BR
H, BB, BT8R, FEELUERR=E
+ 0.2% PEE, R HEET + 0.2 %RERN
BE, EXEZENERWERREK, #E
i BY2 BECREAKE SOD 4By GVAREN SOD AE (R D), HRE
Fig. 1 Change ia content of SOD of BY2 BH, DB, #EBAEFEIBREN,
strain st different phase HkdY 283, MUl B . e
l.ﬁ{*fﬁ%l Biomass; 2.&%! Content of SOD, %ﬁﬁmuxﬁj?%{*imim%ﬁz; u
BESNRMMOCIERER, BirE&k s mRyy SOD S BES; fﬁiufz&_:‘ﬁ. + 0.2% ¥
BOBRN,.SREBED SOD PRSERS, (LUBHIBENKZ; LIABRMIE
B, AR EKREMBR SOD B8 RNRE,
242 EEWNWEW: 87 RAEYN BY2 SRNAEMEN SOD FRPEMRARSER(E
D FALER, RESESE SOD WaREWSA, UEABEYEEN, &k SOD 48
RUBBEARENN 3 55, MNEERL, 2REE. BY2 BUEEHEEE
HEUTHESEEN SOD SBES, X UEOEAISEEE, ULV ERM Rkt
YEF SOD S EHEHE.
243 BRERLOEW: ATRBEEN2%. 2T ARETUERAROGEED, B
FENMEARENESRN SOD 58(EF 4), MEFKEN 2%, HEEDMERA: B

wog

Wik 4 B Biomass(y)
B3 4& & Content of SOD{u/g cells)

[ 13 10 i5 -2

ih
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F2 JEX BY: ihEvRANIANEN

Table 2 Effects of carbon sources on biomass and SOD activity in strain BY2

BO® Wet w?}?h]}ﬁ% crlls cone B Boon
Carboa source (2) (u/g cells)

A B Sodium lactate 0.38 532.0
W& Glucose 1.33 555.5
FE B Sucrose 1.60 678.7
BRIEESy Sodium succinate 0.65 821.1
B=H Melezitose 0.97 841.5
MEE Arbutin 1.01 687.0
‘i B Starch 0.80 7656.8
& i Melibiose 0.89 750.%
mEmE Maltose .31 713.3
B=8E40.298 1.02 1085.2
Melizitose

+0.29 sucrose

PR 0- 29018 1F 1.08 785.3

Sodium succinate
+0.2% sucrose

#3 RET BY: gnsnRnEaROER

Table 3 Effects of nitrcgen sources on biomass and SOD activity of strain BY2

L w haE %% &

Nitrogen source et weight of Cantent of 50D
cells (g) (u/g cells)

NH,NO, 1.66 191.8
{NH,),S0, 1.55 353.7
(NH,),Fe(50,), ND* 335.7
(NHDH,PO, 1.61 434.5
BEEEH: Ammonium tartrate 1.70 393.8
Eifgs: Ammonium oxalste 1.54 503.6
F Bl Peptone 1.97 635.6

* ND, E%iE No data.

F4 PREKLY BY: gnsvRUMIEOES

Table 4 Effects of ratio of carbon to nitrogen oo biomass and SOD
activity in strain BY2

BEEE BERE | AkEE e
Content of carbon Content of pitrogen Wet weight of Conteat of SOD
source (%) source (%) cells (g) (u/g cells)

2 0.5 1.17 ' 414.7
2 1 1.23 403.5
2 2 1.36 409.4
2 3 1.30 391.2
2 4 1.28 485.0

B EE % 0.5—3BIY Bk SOD &REAMME, MEFAEME 4%, SOD ARNE
% 20% . REMM, B EMEFREERT SOD KR,
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244 SREBETHEM: SEETH BY2 kAR SOD FRMEMRARER (R
5) RO, AR EDIRNKRL Cot* Ma?* I Fe™ B THyA{RHE SOD WER, &
Cut* Mn'* B TISBBIMEEAAGER; Ferr BT ME AN TTRURERRNER, T
B LME SOD &ERw 2.1 45; F* BE5 oot R Mo BFRMMAREFRER,
LB TiNR sk E RaomE. Hit, ERARTRMEEN F* HT R BY2 |
HRERMBER SOD SRAMRKEM.

#%s 2MWTH BY2 BkepRAONSRNER

Table 5 Effects of metal ions on biomass and SOD activity in strain BY2

CuSO, MnCl, FeCl, We?ﬁ%% of Con;?ntaofiSOD
(10mol/L) (100pmol /L) (500pmeol /L) cells (g) (ufg cells)
0.83 268.0
+ 0.10 670.1
+ 0.46 353.3
+ 1.1¢ 560.7
+ + 1.07 223.4
+ + ND* ND
+ + 0.39 164.1

* ND. EHB(E&EHEED) No data.

o
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1 1 2 Ld
1.0 T 41000 o
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£ osh Js0 B
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: . \ |
= .
¥ ooap S LU b e
x — '
0.2} 4200 4 ~
. b A a B
I R R . . B3 FAEEHEHT SOD ®HEBRBREOESR

40 45 50 55 60 Fig. 3 Result of densitometric scanning of 50D

pH isoenzymes under different culture conditions

A PMHEGRRB R KD ARE B -L 8RN
B B.UBERBEE(ONEARWENRE, P FENE,

A. Glucose (a) and sodium succinate (b) as

B2 pH % BY2 Ei¥kE KA SOD S ERNEM

Fig. 2 Effects of pH on biomass and SOD carbon source, cells were broken with Chlo-

activity im strain BY2 roform-Ethanol; B. Ammonium tartrate {c)

1. &SR Biomass; 2.Kisi : and peptone (d) as nitrogen source, cells
Content of S0D, were broken with toluene.
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245 oH (M ¥ oH FAN 4.0,4.5,5.0,55.6.0, SFREMAESR BY2 WS,
EAkRERT SOD AR R(E 2) R, 76 oH 4.0 4.5 K SOD & RS, i
& pH AHT SOD MEER; el AyZEibad BY2 BbkEKAORMB/N
25 BR&#A SOD BrhsttigY

AR, AHEA G TR BY2 %ﬁkﬂ'] SOD Hg#H%E PAGE ?ﬁ”&%’a’kf‘, g
L 2R AN R E QG AR LA 3

B 3 ERALIEH, BY2 &k SOD LBBRAEERARER 3 REENH, R
FiRkRE B SOD MpirWE A &M #li, IR -CREREE, Bk P, RME—

AN, iDL R IR BB, N B P, SRR .

R B, BB At TR 3 R A ERURI R MR 1 RS 2 5
3 AT b5 2 AEHL R ER AR RN, REZ P, M P, MBS, P, BBAARK;
Brh d 5 c Lk, REEER AN, HXEXN P, B, P, G TRE, P, ¥l
HEARY, pHEABRARERFZGTHRBEERTTEHERNG®R. ALIAN. B&E
EE W Fa ik P, A1 P, #g) SOD HIMEBRIMA BoRETMKEs SOD Wy &
B, MEABENXZET P, B SOD BAMNEKETMIEA SOD &R, Xit—&
BT BY2 E#ki SOD #ERIHROEMATHEFENERA AN tiid] SOD 3 MRz
BREZAENRET R,

#F ® X W
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STUDIES ON SUPEROXIDS DISMUTASE OF YEAST

Feng Qingping Zhang Xiaojun
(Depariment of Biology, Lanzhou Usiversity, Lanzhon 730000)

Abstract A method of breaking cell with toluene has been used for the first time
to extract SOD from yeast, and we have compared this method with other three
methods, we found that SOD activity of crude extraction by this method were res.
pectively 1.29, 1.08 and 2.01 times higher than the methods of treating with chloro-
form-ethanol, snailase and cell autolysis. As well as in 5 yeast strains, we discove-
red that the tolerance of yeast cell to O, closely related to their content of SOD.
The varied culture conditions of one high SOD activity strain (Saccharomyces carl-
sbergensis BY2) were studied, the results showed the effects of those conditions on
the content of SOD and 50D isoenzymes.

Key words Yeast, Superoxide dismutase (SOD), Nutrients, Culture conditions
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