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BB 99-125 BN EBRTIZHR

REE IHR EAH4"

(AR T RFERPBESHEARER . T 100029)

B E MEZES 9 1SRIIBNABLZFAHETT —£AWR. RBET SENSEHREIRSHETHRAL, &
BTBREHERISHEER T (%, W/V):EM 4.0, £REH 4.0, K,HPO, 0.1, KH,P0, 0.1, =8 K ¥ 85 F 5000
IU/ml, 7€ 0L ZRei R T8 M AR, MK FaEiA R 8100 IU/mL, 7 1o’ KB E#TPEBKR. TR

A& HT 35 B 8000 1U/mL,

WA JENM, BB, 2
dES%EE Q789 IWEFERE A

BE B 8§ ( Lipase, EC3.1.1.3, HMBEKFEN) 2
SBENME TNAERHREEKABERLENH
() kRWE L KMREE". B 20 e 80 EREM,
FEEFANEKBEHRMT AN ARE T REEN
e i TIEMEEMRLERANME. R
EWEHSEERANE N PRERS BXHR%E—
FYRN BWERS K . EX. AHE R M
T Tk, ARBEER Atk EFEHSEFHA
AN R R . IR ERERT
ZaEFZOEY RMEDPYAFLE, TIMAEWEE
Wil FRRE BT ARAE”MBAEFHIET
AN EZER ¥ LN EREERDY,
REY B MEARE S ENETME, S
& 22 BB ( Candida sp. ) BB A AFTEZ =I5
Bf, RINEBEHRET —H B8 A B

Candida sp 99-125, 35 H =B T 2 & HE47 T M

thfb, FEMER T T /MAHPRBKER.
1 MH5r®*
1.1 &%k

2t B ( Candida sp.99-125) A LR ER T
"o

O B 3 :2004-04-13, % [E] B B8 : 2004-06-09,,

IS 1000-3061(2004) 06-0918-04

1.2 EFE

DHEEERE(%, WV):BE88 02,EOK
0.5, %% 1.0,5U% 2.0,

2) BRERE (%, W/V): T 4.0, £IETH
4.0, K,HPQ, 0.1, KH,PO, 0.1,

DEAKEFRE(%, WV): 50 6.0, £FEEH
6.0, K,HPO, 0.1, KH,PO, 0.1, MiAEEHEEH.,
1.3 E®&4
1.3.1 B 250 oL METERP R ERE#E
50 mL, MAHE R —3R T, BB FREESER
LFE 26 CFE53F 120 h, $E R 220 /min,

1.3.2 30L RERESF AR HEEGE 18 LE
BEIRTHEALEEN,121C FXH 30 min, %
HE26CHER 1| TBERF (X EAKEER
BT, BHFEE 500 /min, K E 1 VVM,

133 1w ZAEESR - HHRAXEABERE (K

0% EWBRIMIFIHEARE,121CF X 30 min,

BHZE26CEEMINTMBUEHF(AXEKEEH
PRI, B HER E 200 v/min, B XE 1 VVM,
1.4 BERERE AN E

R M A EE, W 2% (W/V)H
BZIBEE(PVA 1750) 75 W, 5 H0HE o % B AL 301

HELWH: MFE+ AAXMAE (No. 2001BA708B03-08) , B % 863 M H  No.2002A4A514030) , B ¥ 973 3 H (No. 2003CB716002) , H & A A H %
HEWH (No. 20176002 . No. 20306002, No. 20136020.No. 20325622 . Ne. 50373003),Jb 5 B A A4 (No. 20322013 ), B 1 & 2 & (No.

2030010004}
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BEEEEMHE 3 min HISHEMAIE, S5 nl
B S 4 mL BEREZR WA (0. 1mol/L, pH 8.0) R
B, 7E 40°C /KPS min, MA B 10 min
FEMA 15 mL 7K Z 8%k 75, LA By BRAE IR R ),
F0.05 ml/L i NaOH AR B 2K EHat. 5
BTHEMEHRHEE. EMERGT . S04 8K
tH 1pmol B8 BT ERIINEER E S0 1 RETE B (TU)

2 KBRER5RB

2.1 EEMER

DI RBAERR I, 8 T R [ & 0 3 6 i e
FREEWR,ERAEK 1, ARFTUERL, 2KE
BREBKTER, MAXREES, Bk e ER
EREHREYR.

£1 FEARETFRATFHLS
Table 1 Effects of nitrogen sources on lipase production

Beef Yeast Soy Com Cottonseed Com prolemn

Nitrogen source
! " pepione exiract powder powder protein powder

Lipase activity/(TU/mi.) 1490 1106 1522 1.813 0.49 0

(WI/V) 3% Glucose, 4% nitrogen source, 0.1% K,HPO,, 0.1%
KH, PO, , 26°C , cultured in 250ml. shake flask for 120h

2.2 BRERNEW

I A AE 3 v 2 b i st A8 26T DUVE T B B
A= BEmIE MR R, RITEFSH
MW ASE B BAT LB AR B R E 2,

R2 FEBRET MKFEALER

Table 2 Effects of carbon sources on lipase production

Rap Soybean Salad Com Peanut Palm Olive

Carbon source oil oil oil oil oil oil oil

Lipase activity/(TU/mL) 5088 4326 4169 3228 3027 1237 1040

(WIV) 3% carhon source, 4% Soy powder, 0.1% KHPO,, 0.1%
KH; PO, , 26°C , cultured in 250ml. shake flask for 120h

K& FMAE P T kP RE .
2T AT 5 A BB KK e 8- R R
BARF, Bk g miEsy R RN RRYE.

WML R 2P EFmEMENRRE R, L
F 3. RETMEE KGR, MM GR MK
MEBEMAAR MERBRKNIEHRHIRS, B
EHRMATRED T FHEARETBOER. XA
BT R —SHRAEEN=BILE,

2.3 RAKEHEM _
BT EBEN T REREAA, Bt YRS

RE,MMEXYEEES 8, AERNEXTHS
BAEMERSKEM=HAOEW, LLORRKE
H 4% EFTHFAARPREA%MH 3% + 1%
B2%MW + 2% BB 1% + 3% WA 48
B, AR mE 1 Fin, RKARAREHFBRAR
PRS- NEN, B ARMERNE B PR
AT MER K%,
2.4 EBEENEM

RS S BA T NERIERE
B, FERER ALK P, AR T ¥ 3 1200, 45
RF 4. MR ol an, B 6™ A5 1y 88 1 8 B IR B
2, LL26C ~30CRE, B 30C, BHMrERAL
B B MCHE B HAL. R ERREEH &
26CHEHEH -
2.5 BB pHHER

BRI ZEF AT Lmol/L NaOH 1 1mol/L HCl
35 pHiRW B —F(H,26 CT I 1200, 85 RAE S,
MEP W, RV pli6 ~ 7 B FAEF=I8 M8,
MABBNEHAApHAECAEG AR ERREF
X HE pH.

3 TEPEMHHENEHRNEN SR
Table 3 Fatty acids in various oils

Rap Soybean Salad Com Peanut Palm Olive

Relati tent/ %
lafive conten oil oil oil oil oil oil oil

Saturated fatty acid 6.8 137 16 13 17 47 14
Oleir acid 32 25 25 30 49 43 72
Linoleie acid 24 52 47 50 29 8 11

Linolenic acid 8 7 5 2 1 0 1

_ *4 EBEESEMTHOEN
Table 4 Effects of temperature on lipase production

TiC 26 28 30 32 34

Lipase sctivity/(IU/mL) 4150 4200 3870 2000 1000

( WiV) 3% soybean ail, 4% Soy powder, 0.1% K,HPO,, 0.1%
KH,PO,, cultured in 250mL shake flask for 120h

5 MBHpANTHRAER
Table 5 Effects of initial pH on lipase production

Initial pH 4 s 6 7 8 2 AR

Final pH 4 48 56 64 67 7.2 6

Lipase activity/(1U/mL) 400 3460 3950 3600 2040 700 3820

( WIV) 3% soybean oil, 4% Soy powder, 0.1% K;HPO,, 0.1%
KH, PO, , 26°C, cultured in 250mL shake flask for 120h

© HERFERMEMHRMATIKSHEST http://journals



920 . H ] T

B ¥ # 20 &

2.6 BREFENAL

BEHEFECENBRERS  EREHE &N
T R A IE AT B o R T A B 50 ok B AT IR AL
RETEBANBREFRERE S : (%, W/V) B
4.0, 255 % 4.0, K,HPO, 0.1, KH,P0, 0.1, X8
REIG K F 8Bk Bl 5000 IU/mL, ERBEEBEIE P,
AdRERR pHHNTH, KA EBE LD EA
R pH 25 4.3 ~4.5, HBRE~8 pH H 4.3,

2.7 30 L ZERNR

TERAEREFERAMERLEE, RITE
30 LEBRPHTTHENBRKXIRUBRTRLER
ERREBAHBR, ERME 2 ME 3 Fn.

ME 2 FR, B shmEAKEHR pHAK T
4.3, B4R K BB TE B 10 B 1A B 7600 TU/ml, 7= B 7K
TR THEALRME, NABSEELEZH BERK
B KA IR B MR M AR T AE MR AR , IR R ) pH
sk F B 6 7 55 B 2L T B, 1B 4R 4 B pE B
4.5% M 3% . I THFHEEER B, KA KXH
HOTFERBAEEANERE, HREBFEKEN -ERFE

4000 4 —e— 4% Soybean oil .
—w— 1% Glucose+3% Soybean oil
= 3500 | —a— 2% Glucase+2% Soybean oil
E 3000 —e— 3% Glucose+1% Soybean ail
5 | —=— 4% Glucose
= — —Seed 4% Glucose
= 2500 4
§ 2000
2 -
8 i
.?‘.- 1500
= 1000 4
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0 A T T T T T T T T T T T
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Fermentation time/h
B1 HAKEXZRhE
Fig.1 Fermentation results of mixed carbon source

( W/V) 4% carbon source, 4% Soy powder, 0.1%K, HPOQ, ,
0.1%KH, PO, , 26°C, cultured in 250mL shake flask
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Fig.3 Fermentation results of 30L fermentator
{ W/ V)6 % Soybean oil, 6% Soy powder, 0.1% K, HPOQ, ,
0.1%KH, PO, , 26C

TE1% ~2% K KF, M mAZKEFER pH #
43, HTABRER™EHEREFRENRE,#ER
MATAERRE, SBAMERL T | 15, B E
FEBRD LR H#E,

B SR G 24 09 ik R4S BB B W o
A 3 BT TR o IR, MV R B T A
HEBSHEUFESHEE . AREREXRRAE
BEH,HAREINES.E 165 h RBBEBIEE
#8100 IU/mL, 85 R WH 3, Bl TRHMBMAT
B ERHBARSBERBERK . 400 TEXY
B LE e — 4 1 80 .

2.8 1m' EEHEDR

SN TERENLHAERERITARZE. R
MNi—Lx R KEERTZHT THLH
R, PiRABEOHREY In , SR MEA 4 /6
Bim, NEHKHEAREECHRERTE. 231400 &
HHERE, T B R B SIS fB X 3] 8000 IU/mL, BF
FIERE BRI RREER, SRR, kT
IR TR OEACEHBETFRETYE.
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Fig.2 Fermentation results of 30L fermentator
( W/V)4%Seybean oil, 4% Soy powder, 0.1%K,HPQ, ,
0.1%KH, PO, , 26C
5000 7
8000
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—=— Lipase activity/(lU/mL}
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Fermentation time/h

4 o' BEREHZE
Fig.4 Fermentation results of 1m’ fermentator
{ W! ¥)6% Soybean oil, 6% Soy powder, 0.1%K,HPO, ,
0.1%KH, PO, , 26C
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Fermentation Production Technology of Lipase with Candida sp. 99-125

HE YaoQiang WANG Bing-Wu TAN Tian-Wei”
( College of Life Science and Technology , Beijing Unisersity of Chemical and Technology . Beijing 100029, China)

Abstract Lipase catalyses many ester synthesis and transesterification reaction. The lipase from Candide sp. has good
esterification ability without positional specificity for triglycerides and has potential application in the synthesis of short chain
esters as flavor compounds or biofuels such as biodiesel . The fermentation of lipase with Candida sp.99-125 has been studied.
The effects of different carbon resonrces and nitrogen vesources on the lipase production were investigated. Tt was found that
soybean oil and soy powder can enhance the lipase production. The optimal medium composition is 49 soybean oil, 4% soy
powder, 0.1% K,HPO, and 0.1% KH,PO,. The sujtable shake flask fermentation conditions was identified and the lipase
activity in shake flask reached 5000 IUfmL. The process was scaled up from a laboratory bioreactor {30L) to a pilot fermentor
(1m’) . The amount of lipase reached 8100 TU/mL. in 30L fermentor and 8000 IU/mL in Im’ fermentor.

Key words lipase, Candida sp., fermentation
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