EMTIESFF12(BEF]) . 163 ~167, 1996
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HIRE AR S MRS B %R

AR HEFE REX Z#%x" IHE#E""
(HEBERL ARSI R 110015)

B E BRRTHE HEEEE RS RERSSETR, KB THEER—FB 4 %064, B
EEN S BT RO NT KRR, R8T H MR LY RV tEE
BIE L, KBRS T EERE, EERE SRk N 18% ~20%, pH{E 4.0~
5.0, X 38~ 40CHAEST, BRI 20h, TS EE 0% ~1L%(V/ V), BESEN
1.0% T, B WS 0% L 1. HHHAENERESRER SIS MESHT TR, I
TR —HFRNRTEEE.

G WUTEE, BUE RS, R (L, TR, T, T

A CAE TR EIEE A LB R BT AT SR R LR B TSR AT B B AR T
B——F 4 9064 FBRM L, FEH RN B E LT T R B E R LB A Pl Y
KidEe, F5RAEH, B e B Egie TEE T 8 S AL L, R ERE, Wi RM
R, 54 E R AMGE E b,

1 M5 F %
1.1 B8

R UG B B8 8% ( Saccharomyxes cererisiae )1300F X8 Bl 4 Foiliks 4, I;FI P ) R4,
BEEF 457 A IHER 4T BB —BRAE 45°C T BT, JFAE B T oK BB A8 7= TS 64 Tt 3
BEiE, Bie R ERRRIREN AT, 288 7T S NEA0E R RR Rk
16*(a his)# Af(aal a)s
1.2 R '

1.2.1 o485 E(YEPD) . &% 0k 1],
1.2.2 EFEBEFEMMLD) . 2E3[2],
1.2.3 B4t E(YEPDS): YEPD+ 17% #REH .
1.2.4 SRR BRI 0.5%. 5 2.0%.
1.2.5 REE TG EFRE(MMLS) aCEk(2].
1.2.6 ZEEREREIFER: RILMATE & OB 2400 B A
1.3 &H o
« FOPLPRER 1989 E L 4

* » BTN RIE"1991 FHEEd A,
Z3CF 1995 £ 5 A 23 HHFl,
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64 £ o0m 0w B M 12 %

1.3.1 FrEEES-BEER LR vhi (CPB), pHS . 8, & 0. 8mol/ L 1 LI HLEE,
1.3.2 1 %R4-EE, 68 AT A (CPB)BL .,
1.3.3  35%PEG(MW =6000)}-0.01mol/ L CaCl,-CPB I&HL.
1.4 RBHZE
1.4.1 BEFE. RRAXMIOTEHSFEEAM FRIFHZ G, BE I nEfE s
TIRERFRNE, 2 T&E 3% A LEey s ot P b, 153 2d 5, BN E$F eS8k
KEEHG U BRI, RIS Fincham 47 kil T EHRE
FERNEE.
1.4.2 FEAREBHS &, BEMRGHE. 25 300R(03.6].
1.4.3 MESFHHE. EHEEMEFERE MMIS TR EMECRE AW K EEHITHEE
KR VBT REE, 5 S B R R I S PR, B SRR RIS T
1.4.4 REFHEREFE: SFLWRS, 610
1.4.5 DNA&FEME: W71,
1.4.6 [RZLARAHIE. WCHES].
1.4.7 TS RAIE: B 100ml MR & EER T B A, 0 100ml B AK, 28 100m
LS, R ERE L E TS I P e R I
1.4.8  SBENE . RR S SRR TGE e s,
2 HREE
2.1 EFHEENTICEKRNIES

JRIREEREER 13007 5 45F B2 BT T E & 505, HAERKIEE A8t T HaE Rk
R HE 167 (2 his ) M SRR A (aa | #). DM ANE, LRFWE SRS
A B 1300% B, FIRBET TARREE T A8 E X LB AT IR i, 4
BEREE L B R EBEEN

120} 19.80%, pH4 ~ 5, 35 I & 30T 8, W7
- MK TE 45h, 16¥ (a his ) B B SHE 7 1t
A" #10.6%, {H7F 40°C EiRAET, KBS

. — 45#

TRAK, UEFA R — Mom P B R R
BRI TR, € LAEZBEEEET,
AG¥ (a ala ) BHAE 40~ 50C & T, B ¥
, l o, FEGE 6.6%, MM BEETEAE, E
6 3 e 0 45 TR E A SR . 22 E A A1 il
) 5E, 167 ( his )1 A6% (ala ) ¥4 4 a B
YR R A R A A R R
2.2 EF-EEORSFR®T

R TRBE T ARBE R 167 (a his) E#R S B8RP A6™ (ala ) I B4 7] 2245
FEfE M EE 2 JE, fl4 R AR B, 76 PEG 1 CaCl, fEM T, JRAE B i i Bt 3R Al A,

=
=)
I

Conc. of ethanol/%
+a =51
o =)
T
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{175 845 - PR A R A R & A 42 o PR W R 1 B 1R

165

e, WHE 2,

TE MMIS 352 2 T4 F, BEALPLEURT 10 bR 16 B K 8, 20 215 18, dEfT i
B A B ERR S, B8 T BRI R S U SRR S T SRR
1, AR 1T N, Fo4 ETFHERBSEZE 10.5%, £k 16F A EHR, BEETEMNRN
6.5%, A" HHRMERESEN 8. 9%, HAESBRABAGT, ARIBE/R-BHRT

i S=g

H2 FE4REEE TR
Fig.2 Photomicrographs of protoplast [usion {560
%)

FAP#E T T Fo4 BhE RS BHE M E
ElLM AR R, EE5FEMAMARSE
FHFHENT, £ 2K E & 4 L EaA
%, % 20h, Fo4 BiETHTHERB TR
11.0%, 34k A6% 4 8.4%,16% ¥4 3.0%.
AL, Fo4 BAESBRBEXGTHE
MRS, BRE I, RS T
2.3 Fe4 BEFHREMERNE

AT T S O R A B X
FHRFERE RS T, BIE Fo4 BT
BATE T S o0 AR AR Bk . RO B A ML T
TER RS, TPREEERILE 2, =
2R, Fod — 6 B P W2 A

11.2%, UERAZE B B A SRR A A . B — R AR B R, TR T UL L R L R TR R 1E
HERENME A ER. B Fod -6 WA FHE 0064 (4R b 16¥ 5 A6 ™ 4 Hid fie 8% B i
AR B)E 90 UV R S RS, B Fed® B T RR 4, hRE R IH R B A A R

PR 79064 ), T AL P T RS I BRI BR

F1 BETESEHERTENLER

Table T Comparison of ethanol productivity of the parental strains and fusants

21h 28h 36h 41h
Strains
R-S/% Eth/ % R-S/% Eth/ % R-3/% Eth/ % R-5/% Eth/ %
F6d 3.1 7.0 1.0 8.4 0.7 10.2 0.3 10.5
F66 4.0 7.0 2.0 7.6 1.0 9.8 0.7 10.3
F43 3.5 6.7 2.5 7.5 1.1 9.9 0.5 10.0
Fusant
F36 3.0 6.1 340 7.0 1.2 9.5 - 0.5 9.4
F21 3.2 6.9 1.1 8.5 0.9 9.6 0.4 9.8
F6 5.3 5.7 2.4 7.3 1.3 8.9 0.7 9.7
16% 17.0 2.0 6.5 2.1 15.9 2.7 14.0 6.5
Parent . :
AG¥F 6.9 5.4 5.0 6.0 3.2 8.0 1.6 8.9

R.S. :Residual sugar, Eth. :Eihancl, Condition;Sugar 20% , pH4~S5, 40T
2.4 P 9064 BB E LB ABEARE~ERNT Ktk
A EERA 0064 BRVBRETREN, TERHTEREOE, A E 2N

B#EdT T MigR 3T KidBe, F 38~40T, pHe ~
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166 £ B I B % #® 12 %

RN AR BTN 17.46% RBE S BETE 0.48%, WHE~E N 10.55%, Bip
BTN 92.65% . Bt 8 5 BRI £ R V8 R BRI 0, B E 9064 B
PEELARTEEEMEBERATT, RERYE 72h G583 22h ZEHLRFTH
B EREEFER ABABASS, B AN E Sk, A, FRTZENEEES
TAE,
2.5 Fe4a MEHRMEESHH
2.5.1 RBEHERANE . FTBRAANFEEREKETR . CRUEAR EMESHRET
FifE: aa ZZHC, S RS MR S RAE d (Y188 BRATHEL, T AT WE 45 UM B, T ST AR o BUBE(E
FGQUEZRN RS &3, |
2.5.2 BHRERNE.SEREELEES, 6 HHEEBRMGE, AY B YHEBHKG
M, ENEERFHFELHFREK, T Fod FRAAEREEF L3, WL MML ERE
FER, ERIE 4, EHRA SRR ERAET R,

#®2 FeaMSFHETEHREBEROLERER

Table 2 Comparative test of fermentation of the single colony of fosant. 64

16h 26h 38h

Strain R-S/% Eth/% R-5/% Eth/ % R-S/% . Eh%
F64 2.0 6.0 1.0 7.7 0.2 10.8

F64 -1 1.5 6.2 0.8 7.8 0.47 8.5

Fé64 - 6 1.0 7.4 0.5 9.8 0.19 11.2

Fé4 - 16 3.0 5.4 1.6 6.8 0.9 7.5
Controt  F64—17 20 5.8 1.1 7.5 0.7 . 8.9
F64 - 21 1.0 7.0 0.6 9.0 0.4 9.8

F64 — 24 1.2 6.8 0.7 3.9 0.4 16.2
16¥ 5.0 2.0 4.0 2.5 3.0 3.2

Ac# 4.0 3.5 2.0 5.9 1.2 . 8.6

R.S : Residual sugar, Eth :Ethanol Condition ; Sugar 18~20% , pH4 ~ 5,407 ,
®3 ERERSHNERRAE
Teble 3 Mating type test of parents

F4 FEARSHEFTRYE

Table4 The nutrition requirment of parents and fusants

and fusants
Standard strain Media
Strains Strains - -
Y188(d) G21(a) ) MM MM + his MM + ala MM + his+ ala
Parent | 16¥ + - Feu + + + -
As? + _ Fes + + + +
Fusant Fss + -
Fu + + + +
Fis + -
Fi + - Fe# t. + * *
- Fyy + - 16% + + + +

2.5.3 %ﬁ%ﬂ%%%mmﬁ%ﬁ%%%ﬂ%ﬁ:E%%ﬁa@%%%%@%ﬁ&

NDA & B FH{E S B s Bt &k DNA & B2 Hl,
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il (] 5 B8 o PRI A T T g R R AR 167

®S EHEOMARBRER DNA SEibi 2.5.4 Fo4 A THHEFE
table 8 Coparision of cell size and DNA content of PERFSE . F64 B T i 41 BT 7

parents and fusants

ZH0H BIE, FARF R 1300% 3

Strains  Cell size/ pm Cell volume/pm® DNA(pg)/cell x 107*

AG* 5.0%3.2 26.76 1.98 LS ETE . BT SRR 4,
16* 5.1%3.3 25.07 2:24 HEIH, H s, EEss
Fo  5.15%4.84  63.35 3.24 A L 4 R B A GE B A S

1300F AR . RAEAMAIM AR AMRE PR BRAN AEHEE. B 250
R SRRE. EMIER Fod Ml & 12— W &R 280, R DR IE B AFE.
1t fR R B R R AR I B A AR

£ # X #

[IHTFR, BB, 5 S . sddER=E,1989,19(3),50~52.

[21Fincham J, Robert S ez af. In fungal Genetices, Oxford Blackwell scieneific Pub. 1971, 5.
[3MUFR, BB, & 093 | RLEdar ik, 1988,8(2):1~6

(41 AR, TR, (e R —, FRF 248, 1991, T 3-—52955, 237~241.
[STRZFT . EEoEE L, 1980, =0, 197 ~212,

[61ok g, EAL, X% . EdEilEg, 1986, 13(2) .65~67.

[7]Giles K W, Myers A. Namre, 1965,206:93.

(BlErtlek, & M, MFREE . £ ITEEH, 1987,3(3):233~234.

[9)EHmIE, SRt . R AR, LR BTk B ik, 1983, pp. 131~ 145,
(1014 3R . HEE Tolb, 1986, 44(3), 238 —248.

(1)K —, MR EE—, HAERE | HTF 6-62836,1004, 15,

(12 PP ER, & IR - B, 1988, 83(7).10
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Construction of Novel Yeast Strains for High Ethanol Production

by Protoplast Fusion
He Xiuliang Ju Jingli Cai Chongguang LiJian Wang Zengbo
(Institute of Applied Ecology, Academia Sinica, Shenyang 110013)

Abstract The excellent strain SB-9064 was obtained by means of isclation of single spore, mutation
of monoploidy, fusion of cell. It is sugar-tolerant, tempirature-tolerant strain and possesses high
ethanol-producing activity and fast growing fusant in the ethanol fermentation. Ethancl fermentation
was carried out using immobilized SB-9064 {usant cell from corn-mash. All experiments were carried
out at 38-40C . The pH of the corn-mash was kept at 4.0~ 35.0. The fermentation duration was
continued for 20~ 22hours and the yield of ethancl above the ranged in 9.0% ~11% . The theoreti-
cal conversion rate is more than 90% . The initial sugar concentration and residual sugar were 16 %
~~20% and less than 1.0%, respectively. Studies on the morphologeal and biochemical characters
of the SB-9064 fusant and its identification. [t was identified as a Novel Yeast for High Ethanol Pro-
duction.

Key word  Saccharomvces cerevisiae, protoplast fusion, immobilization, corn mash, temptraure-
tolerant, ethanol
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