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Screening Aspergillus niger for Production of Ethanol from Jerusalem
Artichoke Flour by Simultaneous Saccharification and Fermentation
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_ (1. The Key Laboratory of Industrial Biotechnology, Ministry of Education, Southern Yangtze University. Wuxi
214036 China; 2. School of Biotechnology, Southern Yangtze University., Wuxi 214036, China}

Abstract; Six inulinase producing fungi strains were isolated from soil by a medium using inulin as
unique carbon source. Among them, Aspergillus niger SL-08, which strongly enhanced the
fermentation activity and ethanol tolerance of Saccharomyces cerevisiae Z-06, was subjected to
UV and NTG mutagenesis. As a result, Aspergillus niger SL-09 was cobtained and the enzyme
activities were enhanced to a level, which was about two folds higher than that of the original
strain. 19. 0% of ethanol was produced from Jerusalem artichoke flour within 60 h of
fermentation by simultaneous saccharification and fermentation using Aspergillus niger SL-09
and Saccharomyces cerevisiae Z-06. The conversion yield from [Jerusalem artichoke to ethanol
reached 86 % of the theoretical value.
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1.1 H#H
B SL-08 (A, niger SL-08) &8 H M=
HERFHTEP, RADHEEFES .30 C
#34,4C BEGARE-R. SEHKEZSH
(REMBESEE #TS, BTk EH K
EXBRELH YR EAERETER Z-06
(S. cerevisige Z-06) , E B —FE R HEFES. &
WHEEZFNREFEHREHE LFH.4 CRE.
1.2 E#
FEHHABERT ML TER . FHFH 6
ERBURREEHHE R FTRBEH,60 C KT 48
h fEKGPER SUER RIEHRILRE.
1.3 #RE
1.3.1 #H#FR%5 BELH 10e/L. EBE
20 g/L, Hi%is 20 g/L, B4 pH, 121 'C R 15
min,
1.3.2 RaTdiEaaii HH 20 /L,
NaNO, 3 g/L, KC1 0.5 g/L, K,HPO, 1 g/L , Fe-
S0, « 7TH: 0 0. 001 g/L, MgSO, » 7TH.0 0.5 g/L,
(NHOH;PO, 2 g/L, X &AM 1 /L, 355 20
g/L, pH 6.7, 121 'C K& 15 min.
1.3.3 Rukagnrsmeiiis BHE 30
g/L, BEWiE 5 g/L, (NH,)H; PO, 12 g/L, KCI
0.7 g/L, MgS0, » TH,00.5 g/L , FeS0, - 7TH,0
0.001 g/L, pH 4.5, 121 'C KE 15 min,
L4 FE
1.41 B#EWRE FHMNBEISIAYRE
AFSMIRERE S, 4 18 S FExR., WEFEK
2 Pessoni 8 A MGH BT, AMTBERE BRI
BUSBEIEY - R 1oL BBHBEMA 4 mL
2UAEEE I (0. 2 mol/L, pH 4.5 MBS BB Ml
BoH),50 CH A 30 min, UEoBILEYRN 1
pmol FEMATHAMEER N — G B, SIS
FEAHRNEREY HMMRRR S SN, &

REBE.UESHELEY RN 1 pmol EEEFT
WEEY— T ELEN. USHEBR T BYEE T
MANIEEE TR WA AR B T RER AR Y
FAFEMNER, K2l R=R L5 A 8.
1.4.2 Zaddni BHEFFAERGOLATHE
KGET BB HNYORFTEBHETHEL.30T
EH A8 h, HEFHEE ANEEFTERTR,
KW EHEEE T, EHEERR MRS H#TE
WREXSE, RMEWESRIARBEEEIER
RBEE, BB ATH—SHENERE.

.43 BWEFEEYE HUNEEINEKS S
BEAA 120 mL PEEIFFEZEM 500 mL Fel 4,30
T BEEF#H (40 o/min) . 24 h FEETMA L g B
BRA5 LASETE pH EMBE . ERRE, H pH 5.6 1
R M 28 p RS B2, 5 000 r/min B 5 min, B R
AT R R TGE

1.4.4 ¥4BS5EMEMRILLSHE KEBEH
HEGMBIENE, RFELENE, FETETE
o, WIBTENHRERNEEEFERFERE SR,
IAEEE AN R RN, RARHETER
Hiw.,

L4.5 EEHTFHHE NEmER—FEEE
AEH 100 mL FFEFRER 500 mL HilF, 30
C #IRA40 r/min)EFHE 300, 4 T 5000 r/min
B KBRS min, WEBSHAK.

1L.4'6 AE%g DIERBEREYRREERH
BE42ANERESHEREIOEN. ¥EA
ROBESF F 53R 2L 00 0, TH-HE 40 B B 57 147 50 b 4 K
F 150 mL.30 CRIGHEFH 4 d BBy B SL-09 1%
oo, #h N RERE 30 g, (NH,);S0, 0. 45 g,KH, PO,
0.15¢g, ¥ pH 5.0, FERHEFHREEH 10°
A~/mL,30 'CF 250 mL PP AR E, MURM
AR B A B R B, LI R R
ENHKRELT. SEBEYRERH 0% &R
BA R R, BB M CO Ml RBRuHER N
Z.UEREBRORARE. & F CO.HRH,
FEBRRHRE, TUENEABRBIRINER
RHEREEANEE. B LR COMNB (DX
2.16 = RFEMRB (X 0%, EREHE WA
BT 4 °C,5 000 r/min B> 5 min, B _E 3 Wk W 8
BB FHREANERER.

1.4.7 BHAEEER FHEHR200mL HEEKE
# 25 g/dL TR 500 mL BRI FIMABES
BF BEHS, EREKREN 100 /ml, B3R
B, 30 CRALAE., EXARBRENBRE
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BESEHISE RBEME, 6 h /SINA 60 mL 30 CHMHE
FAIANBHESLOOERB . HKELBECLEH
0 g HERYIHIBALERB P A0 FHF
BIEMER 15 hEIA .60 h J§ RBAIE,
1.4.8 #MF#E

1) B 046 M . 5% 3 DNS 3%, R BRI
#e4] DNS B a4 AE 26,

2YBEER TR O A L BRI .

DpH . RABEREITHE.

OE/ERIBEHRNE . BOEEB, A
MLE100 mL B MA 100 mL REBAKITHER
100 mL ¥ 3K , T £ 480 oy MRV A VR T

DEEFENMB. IRBRBAREFLE,
HHETRIEE ASABRRTTELENRE
HTEERTE,

6) BB A I s < R A RR K kU
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Fig,1 Enzyme activity of variouns strains isolated direct-
Iy from soil

2.2 EBXH

BEE- 0 MRk BHBEARBTRESR
R HIUAEFEFTAALENERYAZR.HE
RE2, AE2WUEL, EEFEWNKREBEL
BE.ARERN RSN RSN SR &
FAEEREER. R, BMNE IR RME SL-
08, HABHF2h G, EEEHAEET 205,
FTUBHEEN A 2N BEENEBET R
BIERBANRTEN, ZAHMER TRNE SL-
OOMALBERAFLEENRBES(PL), XHHRE
FREVUEABREDLRBEESHERR I

AU

M2 3RS ERNAMNOANEY
Fig. 2 Fermentation tests of the three strains with high
enzyme activities
2.3 RABHTE
2.3.1 RWESL-088 UVHET RIMEX Bl
E SL-08 MERHIBEMAILE 3. REMEFRA
FESH LR AR Y S5t 3 OE 28 AR 3R BT % B B BT —
2 6035~70%, Hit/EE RAM RIS RBERNE R
3 62%, LULHEEEFR 15 W RHMT, 10
cm BEEE, AT EHE) Jr 120 o) BN BB TR, £
EEETRE RN, BRER, KB HE AR
A AR B 8 SL-082, K= H ¥y BHE kb
BERA 43125 3] 30 U/mL #1152 U/wl, BHEW
RATIE 0%,
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Fig. 3 Lethality curve of Aspergillus niger SL-08 sub-
jeted to UV mutagenesis

232 ZwESL08ZE NTG#E RATENHE
MBS SLoR2 #T AT, THEMASRANE
SL-082 WEEHL NE 4. FEWHRRY . RHE
WEMBETHRERAR—-RY N 0OKESR. &
ERANEMEIEENBIERN 90%, HEH
EETERMNB(EHERERKE N 1.0g/L, 37 C
FALAR 90 min) AL FEEE G, 2B TR BN
% KR ETHEME SL-09, HAMME M
SHETEEE 214 Bl B 54 U/mL F1 92 U/mL, &
EHBERTEVMS., HZENE 30 CRRIESE 4
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Fig. 4 Lethality curve of Aspergillus niger SL-08 sub-
jeted to NTG mmtagenesis
BER LA, M I SEAEEFAdEL
B3P 54 U/mL # 92 U/mL; I/SHEE 0.6, %
— R4 Nakamura A BrR HR R HIE 817 AR
KREHN, RNE T EBEEFSdF.IMSHE
A9 4685 U/mL 8.8 U/mL, I/SHEHN 7.8;
it R E SL-09 A MW E R B iRENIMIE

Aspergi'!%iﬁiger SL-08 I/(g;‘]mL)
uv l R
Aspergillus niger SL-82 30
lev wE
Aspergillus niger SL-09 54

W, BB MEZAMTEEFEENEEA
(PL), FFLATEZ L 60 h MR B, R BR85S (A L
AEGER 21 DY,
F1 BREBSL-OHFBANERERARER
Tab,1 Enzyme production and ethamel test of A. niger SL-
09

e 4 7R
At RETE/(U/mL) 54
SMPIEEE / (U/mL) 92
/s 0.59
BB R /b 60
R RS/ 21

2.3.3 ZHESL-09&FETHER HigE SL-09
B EARE S, @ UV M NTG B2, S E B
FIRERESTIEZ 5, MFETBY /S HERER
EE . FRHERBNITBEBESL. KE UV R
NTG EELERTUEL NTGC ERBEEHWEE S
R -MEAERABEFRN,

1/(U/mL) /s BB EA%
35 0.57
52 0.58 50
92 0.59 170

5 BHESL-IMETHSR
Fig. 5 Mutagenesis pedigree of Aspergilius niger Si-69

2.4 Zih® SL-09 ERBEMTR
HEMESL-0o MM EHEIFERE LERS
W BREMPTHEFE, 0 CRRERIIBEN
EETE, SR AERE I RARRNTE 50 U/mL U
L. FBSMIEEE BB E 90 U/mL £ 4. &
ABEFHERBEE.
2.5 EFEEEEE
HITRABEMEREWEENBEE LY
NHER FRRENESHEER ELZBEMN
TR ABEALT, MRERGHRKBLAIEEER
BRBEARTRBL. ARARDE L. B8
KEAFBNARERLBZAREL. E280T
BOENRE. BLO BTREST. SR E 6.
HTFHERTEEFR A, N B2 THER

AMEEHLUESHAERNT YR, MAFRFEN
A COMMBER, FURENNESE &
K AEFBERS g/(L-h), BT EEAR
B 6%, AEMARSRD, RS TREBINE
i CATIHE T HRBKEZHNTDNE. X
HEAATABREGHKLET. HHEEHRW
MABEE -1 EE 0B N, SIS h &k
H. MEERERLAAMNAR BEENEHT
B.EXBOOhERLE BRAEHRERIES
19.0%, ¥R WIS LT 86X,

3 % #®

HTFHEFNKIE TSNER, BERESH
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Fig. 6 SimuManeous saccharification and fermentation
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of Jerusalem artichoke to ethanol by Aspergillus

niger SL-09 and Saccharomyces serevisine Z-06
WA A RBERERSBET 115, BWEH
BFETATHMNBRERR, WG TERFHED, @
HERBERAMBERIHMET 152, WARER
B, AR BRERAARRENIGH
RARS®EE 3 dH KRBT LHEERF RS EEE
AEl 2L %Y B m MR H R RE. A EE T
BHEOES. ATRERFZBETEENES,
R R R BB R A TR ERI Y, FE R
BN BRFITR SRS R, EEA RIS

8530k

BEAFBMENE. @ FREBELEFHNE
BOYBRARHEEMYKT HBENRTNE
SEBH T RN EE R RBERREES T
60 h, BT N ERA 8605
BMBERAN AN EBEETE, RE R &
FHTHFAMAFSHSHEREMRAER T Tk
EREU, RhE SL-09 R 6 PR HMEE K
BEEMFHELR, AERAFANFEEN LS
HREEEBIAY, EFEARFHHE. AR
VIEAER AT EANTREWRKBZBERE
EEEE. ERRN LML RERERE
BB RRE I MEENES, RTEEREZ
AESEEACPLHEE . FBEHE, EFR
TR ENHE LA Bk 0 . B R
BER TG IR B AT R R X KR W 4 4%
HEMRSEERRANREEHLEYHRH T

CERMFEA.

ATEAREBERFELE BEZERS,
HEERCEBRE O WA, ER BB E N
HHRTHEAEEERME . AEFHNETH. B
ALZRER. AREBUHSWRE S SR, K
BN AR B BT Bh R , R R TR R R T S ek
R LR B, LT Adyeh AN g3
H—B.
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