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s, ERME YPX S RE LMERS | RESERRBABO R TEK 1K-9, ZEHE 50mL 15%FM

KB 84h, BB Z S BB IA(51. 03410 112)g/L, A B R B 10.05% ;7 500mL 15%FM % 8 96h,

LA RBF A5 390£0.119)g/L; 7 500mL 20% FM & B 156h, Z B & & B & i (52. 496 £0. 513) g/,

Btk 1K-9 7 HSM BB R A 4% ~5% Z B0 YPX AP AR BIF, S 6% ~7% Z B YPX BFEd

ARG, [ERICo" BAX FM T L RMER ( Pichia stipitis) HHEANN BETEABE T 2BES Y

#®% 1K-9,

XA -BE WTERBE ZB A8 #¥E
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Abstract ; [Objective] To breed high-yield ethanol strains, which can use xylose in fermentation,
[Method)xylose-fermenting yeast Pichia stipitis
was mutated by Co*® rays. The growth and

fermentation characteristics of original and mu-
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tant strains were analyzed, and their tolerances
against relatively high concentrations of xylose
and ethano! were compared. [Result}The mutant
1K -9, which shows superior xylose utilizing,
growing and ethanol producing efficiency was
screened on YPX . After fermenting in 15% FM
for 84h, the concentration of ethanol reached
(51.034 £ 0. 112) g/L, increased by 10. 05%

comparing to the original strain. When amplif-

ying fermentation with strain 1K-9 was conduc-
ted in 500mL medium, 15% FM and 20% FM
could produce the concentration of ethanol reac-
hing (51.39040. 119)g/L and (52, 49640.513)
g/L after fermenting for 96h and 156h, respec-
tively. The mutant strain 1K-9 could grow easily

47



and quickly in HSM or in YPX containing 4% ~5% ethanol,but hard in YPX containing 6 %~
7% ethanol. [Conclusion]Mutagenesis of Pichia stipitis can be effectively conducted by Co®
rays, through which the mutant strain 1K-9 was breed out and it can yield high production of

ethanol from fermenting xylose.
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[ARBUIARAERLYRRER LBRAFE
HEMATEARE. RAMEYREEEEA RN
ZEA RSB ALRME AWMEFA BRI, &
XEK. R, FHRESG EE =R R FLE—
RAIBARE, AHEPREFERAS B EZEKR
PUABRBETZEABEAEEZ —. (WAHR
ERDIHEEART S EHE, FEFWAF M.
WAAEETBEARERERGEHK (2%
HALTRBFAAABR = MO BESEK. B
EAA IS HESHEBHNAARREL™ CH, 25
B BEERE ( Pachysolen tannophilus ) T KB
& ( Pichia stipits ) F4k s 3% B %4 B & ( Candida
shehatae )™, UM FHEABBRAARBRBE™ZE
MEENRBRC". CEAE¥EMNARARTRT &
MARGEMBMZEZBHRS , BREER
ABZBMABENBR IS RNESD 47g/L £
UL HAEHEGERKRBREBE LN
LR LA ES A 80%0Y KA B =l E
R (ERARVANRIFABEETFR D ERRHE
FEBEANAE CBERBERDARI—FT
W, e A — S, I Grabek £ R %4t
RETREFRNTEFAIBEBANZENREE
( Hansenula polymorpha ) @ ¥k, Watanabe %1% 3
PR BT M TR B8 Ek NBRC1687,{E
FEEAVIRAH COBERTERRGRBAREZ
B, RACTBENEREN T ARSI EKEN
HESARLRE. (HBRHXRABIH TEFRE

BHRAABER T ZBEYBEREK, Z0RKA CF

EHEETHTHEABRSEK BB TREINGR,
BREWHIKIFKREARIBARBRIESEER
i£(52.496+0.513)g/L,

1 #B5FE

1.1 EMMEFE

ERh R TR R 1960 Bk, MATRE T
B Y T AR R R B L (CICO),

BARER YPXERE . ABERERH &L
FEHSM), YPXERETAR 2K, B0 2%,
BEEB 126,121 C KB 20min, B4R pH 18, B k5%
ERW 2% e, RBEEREN 15%FM 1 20%
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FM, 15%FM & A 15%, 45 YPX &M
;20 % FM & AHE 20%, HA& S5 YPX R EMFA.
WEHEEHES AR 30%, HAS5 YPX R E
.

1.2 WHkEH

Co™ 78 M 15 ML M B bR EEFF F YPX SR 2, 3%
Fe 2 % B8, BUE W 12000r/min B.0> 5min, FI X H
KUk 3 K B, BRREEBEE KD, B
FIEH 4K 10°4/mL, AR R K& Co® *f Bk A
RHFTHE. Co™ M) WiES R P .L#HIT.

HHRFE - B2 CORENEBRRBRE LT
RAREM T YPX FHRIFFE,30CHE 3 d. hAH
HEERT 15U FM 3£ E,30C, 130r/min 3§ 3¢ 72
hBERNEERABRPHZIEIR, HEZH>RH
BB .

Bk Ak W I 215 Bl RE S B BRZE YPD ¥
Rk, oo 3R, BRMLER T 250 HM
—80'CARAEI,

1.3 WAL

BHMRENERELRIEMNT YPX B3
#,30°C,180r/min 35 3%, BHE 1 K, @ K45
FEHBY 2X10°4/mL,ACTFR7F,2d HEEH.
1.4 MHEEKHRNE

KSR B Bk YPX 55354 F 30°C,180r/min
EREXNPON(EHY 2X10°4/mL) , #FHF YPX
WHRE,BEHE 1%, ENBAEME ODw, Y YPX
EREMEA,

1.5 AMZEEBRR

WIEHHERERT FM 55 5,30C, 1301/
min THTARE ZHER 120h, SR HEREZE
TEREAEAR . ERLEYEM pH HEHKR, &
FTHARHBERRNYEEE LR KRB ZE™
R, BREAE=[(BLBBRZIMTER(g/L)/ X8
MEBBAK SR (g/L)]1X100%; R BB E =1
B /0. 461X 100 Z B R=BARBRIE
HSE@/L)/RERE(h) ., #TVALER - EHE
10%,500mL B & .

1.6 WHiBEBEERR

BEFHEERELEERNT YPX 5%
BEZHEOH, BU 1M EH RS YPX %R,
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30°C,180r/min Ti#fTHEAEHK  EX 1R BEHRE
15 . B oA 15 REBRHIT A Z B R B, 2K
WA RIS EH.

L7 EHRZHEK0

BEBRIEILE R EHON, 3 HSM 34
MEAEZBEH YPX 8535 %,30C,180r/min F 5%
I, BN REER RS OD o0, EREHU B
AKE.ZBEMTR .

1.8 ZEE&RNE

ASHGEEENEZEER. UZEING. &
& BICER19].

LY AR HEEsWRE pHERE

AES RN BUEF RS R B 120001/ min
AL 5min, B MBS BB 100uL, F§ DNS & #|
SE. DNS ¥ W & 4% % B 88 ¥ % ® ¥ %2 fn
Ghose™ ¥ 44 #17 .

BERAEY RN E . %R 22]# 17, IEB R,
B2mL KB TEEEMN EP & %,12000r/min 2
A Smin, AL KYER 2 K. FELHE.QOCTFFRE
fHE,.FEHEEERNEDE.

REBR pHERpH It E, BRER 25CH
pH1E.

2 BRESW

2.1 EHEH

KR 9B ERERK Co™ X AR B 1960 Ebk
HATHRE PRI 100 PRFEF BB EMEE H#T 72h
ABIERE  ELVBMER  RASARBEW
LEFREBERTHEEK, &N (51, 034+
0.112)g/L(F 1, £ ), M ELXBENE KR — 2
B, B2 1 RESFAAER T Z BN TR
Wk, MEN 1K-9, KEKRZBABLERS
BIRE T 10.05%, i Watanabe ZUORHEILFE
Tk E W T KRB BB % NBRC1687, 22 7 B
PXFS8 Ml 11 4N AMABBEE LT 4. 3%, LIF
KRENEE . 1VORB T 38.71%, LB W &5
SETREBE L CoVHE, Co BTG
BMPEE LR DNA FBRRABBERE, FEHER
FI3IMAE. ERE ARTEHFLHEDNEET
FERBER  BIERFIHO LR X RAE, ERAREHR
ERMBETMNZEARABIEREREPREN
REZREX EERPRXBURBERE - OAH
W AREEEXR)EAE AR, QKBRS
AR M (XDH) #4 RARE . N,
AT E R A E AR 1K-9 #9485 75 [5 88 A1 A 85 8
FEMAE 2014528 F214%51 8

J SRR L R R B AR IR, U R AR S8, 1o
MR EAERG S8/ AEE R EER, AT#H
EENARRECIARE BOABRORER, E
AT THARBRE— U R & & (PPP) 133
AMEREZNZME, KERE“S ELdg
REAREREMERNRR T ZHR. 4R, 2%

FLRFBREEEZRE  ME/RTFE—SWE.
£1 CORBYMMER

Table I The results of the first screening of Co®® mutation

3 LEsE
Strains Concentration of ethanol(g/L)
1960 48,190
1K-9 55.142
0.4K-5 50. 560
0. 6K-10 56. 248
1K-1 54.194
0. 4K-6 58. 855
1K-5 53.799
1K-8 56.090
0.4K-4 50. 797

K2 C"RTHREBGER"
Table 2 The results of repeat screening of Co* mutants

Bk .55 LEERER

Strains Concentration of ethanol Concentration of eth-
(g/L) anol increased by( %)

1960 46, 37310, 223 -

1K-9 51,0340, 112 10.05
0.4K-5  50.402+0, 237 8. 69
0.6K-10 49,0590, 435 5.79

1K-1 49,2960, 198 6.30
0.4K-6 48,0320, 553 358

1K-5  49.21740.316 . 6.13

1K-8 48,58540.119 4.77
0.4K-4  48.585+0. 503 a7

* _REBBRWFHEMIFREL. Average and standard deviation

of duplicate duplication.

2.2 BMHEEKERZEBEBTH
2.2.1 itk

MBI R TR, ZEEHK 1K-9 5EHBE#%
1960 & YPX B B HARKFREHAK, A
T s AE R K, R BRI BT — %, 4
24h BEE AR (E D,
2.2.2 BHZHRZH

EERTERNBEREE. LSRG HEY,
15 R ERE 84h, Hitk IK-9 ZMABXAREE
(50.91640.059)g/L SR 4L %K 0. 339g/g, M
WHER 73.70%, ZB %K 0. 606 g/(L « h),5&HE
AMEHR (1. 30410, 144)g/L, KR A% K 99. 13%,
T R 46 B8 Bk 1960 A9 48 B (46. 057 £0. 670) g/L,
0.307 g/g,66. 74%,0. 548 g/(L « h), (2. 240 +
0.517)g/L #1 98.51%, B MLv] LLE i, B #k 1K-9
AERBETZENRERE.
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