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O N\ BEHXE SR R, DU A o —
BRIEHATEEIE TR UF FHE B 3878 0 P ARGH 174
i, B E IR R = IR B B B Rk 51-43, @ XS 51-43
I MER, LK 18S rDNA F#-E F B LW 40AT , W16 1
E 51-43 Fy R (Aspergillus niger) , 1@id B LL
BT, % B i & 51-43 7= 5 7 B i) K B2 Sk AR 647 1R
fho HEHBIRRBERGN EAM 2.35% ,/NEK 1% , EE S B — W N A,
K,HPO, 0. 1% , MgSO, - 7H,0 0. 05% , CaCl, 0. 01% , X, MEE, JOWE, REAME; FX
NH,Cl 1% ,Tween-80 0.5% ,#{#l 1% ,pH 7.0, M IE5F S

HAE 28 °C,160 r/min f &4 T R BEEFE 72 h, J8 i EE K FESHES TS 201.3

T 1353 19.28 U/, BA) i R BE SR R 55 T B8 SHRFR S : A

MAETA: BVBERGNIHEA &
BN, PR NEIBE LA 1, 3-f ik,
HEGEIRVINEN BRIEER BN Cs ~ Cpp  HE
HEaTRMMIAE. SRR LESP
ER] T —tRr= g A R ph B bR , il I
LRI, R % 51-43 AR A

e T I F) 2. 21 £

J§ i ( Lipase EC3.1.1.3) 8 =i H
TR R /K fi# B ( triacylglycerol acylhydrolase) ,J&—
FRFIR TR SR K AR B, 32 KA by H v AT 12 Bk
JEF LA BB ¥ MK 4 R DT BRI B H T =
Bt Tl ARG AL AE R 4 B AR
B HEMRAMRE S AR, Hh B
HER-MANZLFEANMAY (GRAS) ,FFH
B EIREERA 1, 3-(LEHE, HESEWIE
WIBRBRBE R BEA Co ~ Coy, BT LA TR o 25215 5 g A
WEAMATERMTASE ", BIMEHEE
U B AE PR 1) 38 4K Ak ot & 1 25 T IR L &
K& R F SRR ST EEET ZH
Mg, R—MEREENTLE" . RHEHE
th BRI B B ME R (L 208 (LFER) o0k i it
BE A BT T HR SRS,

A SEI6 N T AR Y 1 338 v o 3 B — bR
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1.3 EEMNHF

XA SN, B ERUER)
ERXAEHB LW, 7 E % /1K Thermo Heraeus
Pico 17; il TAER , LR FHRZHRAH;
i K B %, Hitachi 23 7]
1.4 IEFE
1.4.1 BEEREFR

(NH, ),S0, 0. 1% , NH,NO, 0. 1% , K,HPO,
0. 1% , MgSO, - TH,0 0. 05% , M H5 W 1% , pH
7.0,
1.4.2 ARG IR dk

(NH, ),S0, 0. 1% , NH,NO, 0. 1% , K, HPO,
0.1% ,MgSO, - TH,0 0.05% ,pH 7.0, I i
IAK B G BB 2R 2 M BE L AL 10 mL Al
%P8 B A5 1 mL,
1.4.3 Einigss

BER 2. 35% , BEME 1% , K,HPO, 0. 1%,
MgSO, - 7H,0 0.05% , fihsi 1. 5% ,pH 7.0,
1.4.4 RlEREFERE

PDA Hi5pk,
1.5 Fik
1.5.1 BEEERF

FRELS ¢ LA T 10 mL TEKH, BEGH
B R 1 mL EVEW T 20 mL KB R R A
L, 7E 30 °C.180 /min FE IR FIRG R 2 d )G,
1 mL AW T 20 mL KB LTS,
BESEEAE 3 oo W& BB AR 22 AL, YE R AR
FAH R E BT RIS o
1.5.2 J)ifsssR

Beff 1 mL £ W T 9 mL T K 4T
R, 10 7° (10 7° 10 786 B B A5 200 L, 7E
P B BAEFFEPRA,30 CHF2~3 d,
WREAHLL 8,355 B 7K i Pl B4R K/ , L e R K fi
PR A R R - AR S B K B TR 7 A PDA BT
A 4 CUKAEARAE
1.5.3 EiEsn

TEHA 30 mL &8s Fr 2k (A& 250 mL
=S R — R B B ) T DR AE T, T 30
°C 180 r/min FERIRF L3 72 h,
1.5.4 WEIE N

B R BEW S5 000 r/min B0 10 min, B i
W, T IRSESORR L 1L ] RORSE T IS L AL i 1 s
BTGP, #E40 C pH 7.0 MISRMT , KM
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A 1 wmol i 5 g i AR A B A2 SO 1 N9
JIEAL(U) o
1.5.5 HEMEE

SH(HWEETFH ", A MBS T
FEREEES DO ALER EMTHR>™
AT OLSEHFAE , X AR AT 48 %E . AIH CTAB 3%
RECH AR 4, 18S 1DNA #17 PCR 5, K il
Fra R %3 E] NCBI $038 & #£47 BLAST LEXt, I
AT R AT
1.5.6  BRRFLX-EHIR

S LAAS [R) OB TR RIR 5 4 B0 06 pHL
SRETHMBMREEER N ERER, LG
27 R B BRI DL Y 2 B B AR A o
1.5.7 EXRER

X IR R A AR R B R 4 AR X
AT 4 R 3 KPS0, RS

2 BERE

2.1 BEMHITHE

SN I A T R S, R HOHL P B
EERO KFERKRERN13.2 mm(E 1) ,H
BEE 714 8. 73 U/mL | 51-43 H#R{E b & &
PREEAT BRI 2 5 S R B AR AR AL

B 1 BE#kS51-43 ELEIEFE FNEEES
Fig.1 Colony morphology of strain 51-43
in the differential medium

2.2 EMAERE

e BB R BRIk 51-43 RIZK T PDA iR 2k
.28 CHFR3 d, WEBEFILE. ERAHE,
IR e, RSO EEROESR. KR
T TG (B AP R A B 1 Tl A EAT B
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%%,51-43 BIRA B B 22 TBORL G ) BE 73 A 4 T
&, TERRTE , 2R, R L LR RE LW A&
ANEFIR /N (B 2) o ¥ BT 4% DNA JF 315
NCBI $u#f& P # #£47 BLAST FoXf, Btk 51-43 7

515 B il % (Aspergillus niger, GenBank % %5,
HQ379853. 1) #) 18S rDNA F5IH 99% K AH MU
Mo GRIUYTEF 18S tDNA [F]JE 7 51 LLEL, 71
SRR H BT

2 HEHRS1-43EPDA ERE FHEERSEERRRA
Fig.2 Colony morphology and microscopy photos of strain 51-43 in the PDA medium

2.3 BERFHXTEHHME
2.3.1  A[RIBRIERS 7 B )R

BRI AE Y A4 K BB 2 A, X B AR B
B E RN, R 1 Al LRI E RS

FORK MRS A T R & 51-43 7=, K/
i Bl B HL R 7 i, e R FT LA 11. 72
U/mL, T A 5 PSR Rk BN T i AR i

F1 AREBIEY R E 51-43 ~RER BRI
Tab.1 Effect of different carbon sources on the lipase production of Aspergillus niger 51-43

el IR BB Ak WK A HEAE e
fi % 1/ (U/mL) 11.72 11.17 5.56 10.17 7.26 8.73 6.76
2.3.2  RREIE =50 1(2)
RIESHEIABMIAAE, —WHEY 3 s
WEAGFHAENAR. WE 3 /5, BEERME E f:
H A 7= B A B A R VR, (RS R A B 2 g D H

B NEBH AR B EE AR R A LA
W LAl VR NH,CL X 7= B A A, B IS
NaNO; & 2. 9 &, WA S A H T 9O% B R Fl
Mo
2.3.3  ARIEYIX= B

IAFEEET 6 FhhARXT 51-43 Bk R
Mo MAEEL 4 RTAL, 1. 5% BCHE i X R AR 7 B B A
A, B OREEE AT LA E] 11. 07 U/mL, T S.3H #9755
SRR DOR T , B HAAS B A 51
K, FE DA™ BT LM R34

NICL NN, IR 0PH R R AT S
O

3 FRRIEXFHE 51-43 F~RE BRI 00
Fig.3 Effect of different nitrogen sources on
the lipase production of Aspergillus niger 51-43

2.3.4 Ytk pH X B EIE IR

S FIAE S pH 1K A BEROR B R B pHL, BF
FEHFEHELL. B S "R, 24 pH 24 7.0 X
AR Bl , TR0 4G pH 7E 6.5 ~ 7.5 ITEE A
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4 HMAEEE xR i B 51-43 FERERAERRY R I
Fig.4 Effect of different oil inducers on
the lipase production of Aspergillus niger 51-43
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B S5 AE#% pH Xt 3E i % 51-43 FAERAERRY R 00
Fig.5 Effect of different initial pH on
the lipase production of Aspergillus niger 51-43

2.3.5 @RE TR

MIEL 6 T U4 B 0 R it 51-43 gk
A, Cu®t Mn*t Fe** [Co™" . Zn** B 4 =
B, T Ca” \Na* \Mg"* B X524 B vk 7= B A i
YEF, FEHEALL Ca* " Rk,

120
100
= 8
B 60
35: 40
20
0 D [ |_| D
Ca® Na' Cu* Mn® Fe* Co* Zn® Mg
ERET

6 AESEEFXREE 51-43 FRERAEERIRN
Fig.6 Effect of different metal ions on
the lipase production of Aspergillus niger 51-43

2.3.6  [RIHEEFPE XS R

AN[E R & X 2B it 25 7= IR 7 B i e ) Y
MR, ¥R 51-43 WHE R e EAE
1 x10° MEFHEW, 43 51H0.05 mL.0.1 mL,
0.5 mL.1 mL 1 1.5 mL, if AR R EERE Fe 3,
I 7 AT AFEE] 0.5 mL R 5 E MR,
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Fig.7 Effect of different inoculum on
the lipase production of Aspergillus niger 51-43

2.3.7  USHNFR EE PR B R e

BIMA 1% F 1 75 157 Tween-80 | TritonX-
100 F1 SDS, W55 H AT = B2 m . A& 8 3R AT
A LAt Tween-80 Xt B i 8 51-43 A {2 ik H =
AR EG R RE T , B KBS P LAGA 3]12. 85 U/
mL, Tfj Triton X-100 P4 f% SDS #SAF| FH =

120
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0 —

Tween-80 TritonX-100 SDS
RIETEYERN

B8 AFREFMEEMEFEENE
51-43 F=RERAEBRI R
Fig.8 Effect of different surfactants on
the lipase production of Aspergillus niger 51-43

FERSTS /%

2.4 EXIRE
AR B R K i 45 R, B R R =KF
Xf RS SR EETIESS AR (R 2) o WSR3 43#
5, AN B 6 R o B R 7 B ) S A IR
CaCl, > NH,Cl > Tween-80 > iyl . M9 "] LA
B RN B 2.35% , /NE#
19% ,K,HPO, 0. 1% ,MgSO, + TH,0 0. 05% , CaCl,
0.01% ,NH,Cl 1% ,Tween-80 0. 5% , ithliit 1% .
TERAN R B TR B 2 A R SR , 8 & T
WG . GORFH W08 R WG IR 2551 T s
BB RS > 8. 73 U/mL, MiARAL 2544 F B %
JIE 107 6 1) T 9 2 19. 28 U/mL, 2 A1 AL HIT B #Y
2.21 %,
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®2 BHMESI-BABEFENEXZRBR
Tab.2 Orthogonal design for fermentation medium
of Aspergillus niger 51-43

CaCl, Tween-80 MM NH, Gl EE

EX s /% /% /% /% /(U/mL)
1 0.01 0.05 0.5 1 15.88
2 0.01 1 1 2 12.39
3 0.01 1.5 1.5 3 13.39
4 0.03 0.5 1 3 14.20
5 0.03 1 1.5 1 11.12
6 0.03 1.5 0.5 2 10.52
7 0.05 0.5 1.5 2 7.46
8 0.05 1 0.5 3 7.50
9 0.05 1.5 1 1 11.06
3 e

HATE AT RME I EMEAZ, T
A R4 R % 2tk 5 5% th 5 5 7 Al B 58 2
MU NEE . ALK % AT L3 i e —

A%/ (U/mL)

oF
(=]

0.01 0.03 0.05
CaCL,/%

Tween80/%

5 1 15

PRABHNES 51-43, A BEZ A H, NEH
FEEERRTR , B AR A LATR , NH, CL Jyf
HERTHLRIE, Mg®" | Ca*" XFiZ W Ak A 1 21
Fi , Tween-80 SN AT AR &5 Ho A 5 B B o T
IR R T — & MESIER, K 1%
MIE SRR R, &0 IE3R G E H B E
W) R BERE IR 450, AL )G MBS A 8.73 U/mL 2
53 19.28 U/mL,

®3 RHESI-BHEXRBERIN
Tab.3 Analysis of Aspergillus niger
51-43 orthogonal design

SHH T wmE1 HE2 HES3 Wz
CaCl, 13.887  11.947  8.673 5.214
Tween-80 12.513  10.337  11.657  2.176
GURl 11.300  12.550  10.657  1.893
NH,Cl 12.687  10.123  11.697  2.564

=)~

5 1 15 1 2 3
/%

9 RHE 51-43 BIERIRL R E
Fig.9 Effect curve of Aspergillus niger 51-43 orthogonal design

I A R OE A SR ™ R T T G R
ECARARR , 1 e B B AT B — Ak R
JE s B AL J5 & B G S ) B ik 16. 4 U/ml,
NUTAN 2588} 38 & 3 Aspergillus niger NCIM 1207
A LA AR BRI U7 1 , 38 2ok %o 2% T AR AT 2R M
A AE P ERIERR I EGRE D35 T 7 4%, 185 41 U/
LU 3 B 5 15 28 T B 8 5 28 25 B O 2 T
1o HFEMS R Bn Bl E 51-43 HIRK
P BN T, X LR R i AR S R A
FRIAEIEFESATH, LU & H = IR W B RE 1,
FEHRBBE IS T A= HE K,
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The screening, identification and fermentation conditions optimization of soil
lipase producing strain

YI Jie-rong' , WANG Yun-shao', ZHANG Zhao-bin>, LI Xiao-hui'
(1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Apple Flavor &
Fragrance Group Co. , Lid, Shanghai 201809, China)

Abstract; Strain 51-43 was isolated using olive oil as sole carbon source in enrichment culture, while
Rhodamine B as indicator from rich oil soil around Shanghai city. Strain 51-43 was identified as Aspergillus
niger according to morphological observation and the partial 18S rDNA sequence analysis. The fermentation
conditions of Aspergillus niger 51-43 lipase were optimized through the single factor and the orthogonal
experiments. The optimal fermentation medium was composed of 2. 35% peptone, 1% wheat flour, 0. 1%
K,HPO,, 0.05% MgSO, - 7H,0, 0.01% CaCl,, 1% NH,Cl, 0.5% Tween —80 and 1% olive oil, pH
7.0. Under the fermentation condition of 28 “C, 160 r/min, 72 h, the lipase activity could reach 19.28 U/
mL,which was 2.21 times the original culture medium.

Key words: Aspergillus niger; lipase; fermentation; orthogonal experiments
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