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The optimization of fermentation conditions
of Candida sp. GXUOS8 lipase
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Abstract; The synthesizing of cyclopentadecanolide(a kind of macrocycle musk) by Candida sp. GXUO8 lipase has
been concerned. Under certain conditions,the converse of cyclopentadecanoclide was directly connected with lipase ac-
tivity. The higher the lipase activity was, the stronger the conversions were. The fermentation conditions of Candida
sp. GXUO08 lipase were optimized through the single factor and the orthogonal experiments. The results showed that;
The compositions of optimal fermentation medium were sucrose 0. 5%, starch 0.5%, peptone 1.5%, Ky HPO;
0.05%,MgS0;4 0. 15% ,(NH4)2804 1% . camellia oil 1. 5%, rapeseed oil 1. 5%,pH=8. 0 Under the fermentation
condition of 28 °C, 180 r/min, 48 h, the lipase activity would reach 27. 53 U/mL, which was 3. 74 times of the original
culture medium, The conversion of cyclopentadecanolide was 16. 6 % , which was 4 times of unoptimized.
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HEET:-FERO.5%, MW 0.5%, BAMK 1. 5%,
K, HPO,0, 05% , MgS0,0. 15%, (NH,),S0, 1%, %
M 1.5%,.3EM 1.5%,pH {4 8, X BEATIH) 48 h,
B, IREHQLIFE,2006) . ZE—EHXKMLHT . H+H
PRI B L 2R BB AR U B S O 38 T 5% o, R T 4R
BRTHEABRNELR BV ERARRESIEEER
KBt REBAMERNIINI F-EBEKEBEAGHE
WIREH R EBHR (F 45 %,2003; 5%, 2007;
Zheng % ,2000; Li %,2002; {T A 46 %, 2006) , (B X F
RE AT REILA R+ N BE AR By B IS BT M R
RAEMARE., AARFEETPRERLEMIERE
3%, YR 22 Be R B vk GXUO08 P =P B B 1Y & B 514
HATRAG AT BT = AR DT BERE X IR R R AT H
A T+HENEBEHERELERARKRNENL.

1 #M#EF &

1.1 S #h

B4 BB E#% Candida sp. GXUO8, W\ &
HRHEXEETKEMERHESS.
1.2 R E

PP Qo HEE 2.0, (NH,), SO, 0.5,
K, HPO; 0.1,MgS0,. 7H,0 0. 1, ZE H fk 2. 5, Btk
1.0,pH=7.0, #5575 % T 500 mL HE K
FOBRER 100 mL, B KBEFH. KEBERE
(%) :EAKLO,BRE.2,4NE 0.2,
1.0,pH=6. 0, ¥ 5 fF 5% T 500 mL R M+,
K E 100 mL, HIRKE 20 min, ff .

L3 ERT*E

FhFIESE 24 h, BEFP B 10N EREES 5,28
C.180 r/min K IEF 72h,
1.4 W&

B 7 B E 0 RE 7 R RO T LA ORI
—AEERARELE pH7. 0,40 CHRHAT, % 1 min
BB 1 mmol W B AR NTER A BB B (AR R 5%, 1986)

2 H#RXEH5i®

2.1 BRRFH BRI

2L 1B EEOYRH REEET 8 MKE,
RAAREBEX E RO EWAR, Kb EFH
MNERT IR RA A, RKEBEWEEE N 7.78 U/
mL, BN 5. 3315, HREHBE,.BXHEE
Hegamt N A EEFEEEMERENER
RBHBRE(E D,

2.1.2 R EYa RESAFILREME
PLARRE. AR AR T XBMEREN -2
. (DFEIREXN=EHRME:ERT 6 AR
BMEKRTEBOEW. NR2THM,4RAFMNER
PRt PR A B R SEE R BE RB LB &M
AFAEFBEREEAKENEXZRBH AR
B, QOXNEBRM=BHER - ZET 6 HENA
BT, NFE 3 AT, B BR & X 7= B
BAM, KBRS XL 10,96 U/mL, ZHRE N
461 5, A EHERBREENERARH LN

F£1 FTEBEXEE GXU08 7= E A M
Table 1 Effect of different carbon sources on the lipase production of GXU08

W £33 HEERE EHEW WA 8 i3]
B B8 Carbon sources Glucose Fructose Mannitol Maltose Dextrin Starch Sucrose
5% 57 Lipase activity (U/ml) 1. 46 3.47 7.14 7.78 6.90 6.96 7.42
R 0. 685 0. 864 0.918 1.285 1.328 1. 458 1.175

* 2 AEBHNRIEXEHHE GXUOB F= 5 5 B iy % 1m
Table 2 Effect of different organic nitrogen sources on the lipase production of GXUO08

ANRER 4= BaE +RE EX. 3 ) RE o285
Organic nitrogen sources Peptone Yeast extract Beef extract Corn flour Urea Soybean meal
B85 1 Lipase activity (U/mL) 7.37 0.137 7. 40 0.630 2. 86 1.28
R 0. 489 2.190 1. 170 1. 587 1. 850 0.781

2. 1.3 Mt FEe o DHERET 6 MM
GXUO08 kPSRRI . 3R 4 AT A1, KM AR
XS Bk R A A X PR R E P, BR R
548 BB R AR AR O IR KR

2. 1.4 % pH s FE 6 %0 EHNKE pH It
R B AR pH HE, B35 pH=5.0~9.4
WEARBROTIERL. ARSTH, Y pHE
H 9.0 B X B BR BRI A Bl R BB BRIE 15 27,4
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£ 3 FEIHEEEk GXU08 7= i i B f 0

Table 3 Effect of different inorganic nitrogen sources on the lipase production of GXU08

ETHA R M & M AR Atk V. 3 B
Inorganic nitrogen Ammonium Ammonium Potassium Ammonium Ammonium Ammonium
sources nitrate sulfate nitrate chloride acetate oxalate
1% 11 Lipase activity (U/mL) 6. 026 10. 96 2.375 6.941 4.019 2.923

R 0.418 1.106 3.158 1.281 3.900 0.712

£ 4 FEMEITE % GXU0S =B & Mo
Table 4 Effect of different oil on the lipase production of GXUO08

K Z AR KE M M F AT RO M Fm
il Sesame oil Soybean oil Peanut oil Rapeseed oil Olive oil Camellia oil
B8 1% 57 Lipase activity (U/ml) 8. 80 7.38 5.13 10. 58 3.93 14,5

R 3. 006 1.434 2.108 2,105 0.673 1. 824

U/mL, BBMELM pH=5.0 /8 19. 6 &, KKK
pH=8.0 f1 pH=7.0, Bk, T pH=7.0,
8.0,9.0 4y BE N IEZRIRE A &4,

215 Adnr i B Yn B-FEKEE—
ANREXREEE,,ERERE TBERR, MEE
B MELE, HHRESN R, “"BEEZTHE. AF
REBEEREERE, KRS FIFRT GXU EHHKTE
ABARSEEATBEL. ARUM FHKRKE
BE36 h f1 48 h Xf =R LB F A, R BEM B 15 7T 3%
12.55 U/mL #1 11. 40 U/mL, ##£# 36h #1 48 h
11 IE 3230 4 & BE T A]

R 5 AEWK pH EX B GXU0S /= I8 I B & ¥
Table 5 Effect of different original pH on
the lipase production of GXU08

pH & 5.0 6.0 7.0 8.0 9.0 9.4

% A(U/ml)  1.40 5.67 9.15 9.78 27.4 8.1
Lipase activity
R 4,461 2.450 1.446 0.354 1,931 3,241

26 ARERHEXEH GXUS ~IRR KM
Table 6 Effect of different time on the
lipase production of GXUO08

i fa] TimeCh) 24 36 48 60 72 84

2.1.6 ABBA BN Yh JEWEBEN—-FE BiE/1(U/ml) 9,28 12.55 11,40 7.13 8.85 2.77
- o , N Lipase activity
] 4 C o TN L] - ¥
AR, ’ U\Jj_’f&%%ﬁ R & Eﬁ R 0.707 2.280 3.163 2.898 3.057 0,955
EHALBHEANMBENARB MM, Bt — S BE
R7 FREBEXNEHK GXUS ~iEHEEa %
Table 7 Effect of different temperature on the lipase production of GXU08

B E Temperature (°C) 20 22 24 26 28 30 32 34

1% B Lipase activity(U ‘'ml.) 12,30 12.79 12.97 17,36 17.58 17. 49 14,42 13.66

R 3.544 2,854 2. 142 3.893 3.985 2.658 1,927 3.517

BMENTHR A TEREERBBELRXRK 10%
FEMBEARKE . HHET 8 MBRENEKS
LA 180 r/min BB IR %G 5% 48 h, M E R BE IR BS
. AFE7 AN 26.28.30 CHIKH T REEHRRE
EAERT R B H = B A KD JLF AR W Bk
#28 CHENRBERE.

ERvHE AR ER KM RE RE R B8
pH {H . FR VEEMERS REH/NT S, FEEFR
ZWE A, NS W BE R AR
2.2 EXRE
2,21 ZAF+RFERRE BEARERBH

HREFEZKTETEENREEFESTEXKRE
(% 8.9.10), M 9 A, RR AR H 73T bk =
EERY R MR T < B[R] > 2K i > B R >pH H> K
H>K, HPO, > ¥ 1 > #E# > (NH, ). SO, >MgS0, .
RIOMITESNBIET X —4R NTBEREN
B . V0. 5%, M 0.5%, BEAM 1.5%,
K, HPO,0. 05%, MgS0,0. 15%, (NH,),S0, 1%, %
M 1.5% .34 1. 5%, pH {f 8, K BERTIA] 48 h,
23 BIERBREE
ERRRBEFREARMAEBESENT e LB
BEEE . BRRY MR REBERELMG TG
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E8 ABIZFEMN L27(310) EFi®ITR
Table 8 L27(310)Orthogonal design for fermentation medium

gs ME M BB BAE . up agso, (vHpwso, R R B3 (U/mLL)
No ime Sucrose Starch Peptone (%) %) (%) Camellia  Rapeseed pH Lipase
' o (%) (%> (% ° ° ° oil (%)  oil (%) activity
1 24 0.5 0.5 0.5 0.05 0. 05 0.5 0.5 0.5 7 11. 30
2 24 0.5 0.5 0.5 0.10 0.10 1.0 1.0 1.0 8 17.76
3 24 0.5 0.5 0.5 0.15 0.15 1.5 1.5 1.5 9 14.53
4 24 1.0 1.0 1.0 0.05 0. 05 0.5 1.0 1.0 8 11.73
5 24 1.0 1.0 1.0 0.10 0.10 1.0 1.5 1.5 9 28.13
6 24 1.0 1.0 1.0 0.15 0.15 1.5 0.5 0.5 7 14.70
7 24 1.5 1.5 1.5 0.05 0. 05 0.5 1.5 1.5 9 22. 30
8 24 1.5 1.5 1.5 0.10 0.10 1.0 0.5 0.5 7 9,20
9 24 1.5 1.5 L5 0.15 0.15 1.5 1.0 1o 8 14.53
10 36 0.5 1.0 L5 0.05 0.10 1.5 0.5 1.0 9 14. 83
1 36 0.5 1.0 1.5 0.10 0.15 0.5 1.0 1.5 7 13.23
12 36 0.5 1.0 1.5 0.15 0. 05 1.0 1.5 0.5 8 13. 86
13 36 1o 1.5 0.5 0.05 0.10 1.5 1.0 1.5 7 8.33
14 36 1.0 1.5 0.5 0.10 0.15 0.5 1.5 0.5 8 14.57
15 36 1.0 1.5 0.5 0.15 0. 05 1.0 0.5 1.0 9 9.83
16 36 1.5 0.5 1.0 0.05 0.10 1.5 1.5 0.5 8 16. 50
17 36 1.5 0.5 1.0 0.10 0.15 0.5 0.5 1.0 9 10. 80
18 36 1.5 0.5 1.0 0.15 0.05 1.0 1.0 1.5 7 14. 90
19 48 0.5 1.5 1.0 0.05 0.15 1.0 0.5 1.5 8 19. 96
20 48 0.5 1.5 1.0 0.10 0. 05 1.5 1.0 0.5 9 14.77
21 48 0.5 1.5 1.0 0.15 0.10 0.5 1.5 1.0 7 16. 86
22 48 1o 0.5 1.5 0.05 0.15 1.0 1.0 0.5 9 17.16
23 48 Lo 0.5 1.5 0.10 0.05 1.5 1.5 1.0 7 17. 46
24 48 1.0 0.5 1.5 0.15 0.10 0.5 0.5 1.5 8 17. 36
25 48 1.5 1.0 0.5 0.05 0.15 1.0 1.5 1.0 7 15. 50
26 48 1.5 1.0 0.5 0.10 0.05 1.5 0.5 1.5 8 12.73
27 48 15 1.0 0.5 0.15 0.10 0.5 1.0 0.5 9 14. 47
£9 LTBIOEXRBERSH (ERSFTE F 10 L2710 EXRBEARST (FEFFE
Table 9 Analysis of 1L27(310) orthogonal Table 10 Analysis of L27(310)orthogonal
design (visual analysis) design (variance analysis)
BET a1 B2 HE3
4 oy e e BE BE e BRE FI TR D
factor valuel value2 value3 Range Factor quadratic Degree of ~ Ratio  Critical Signifi-
freedom of F  value of F cance
gt 8] Time Ch) 14.857 12.983  16.252  3.269 sum
7E4% Sucrose 15.233  14.311 14.548  0.922 it [f] Time (h) 48,428 2 18.449 6,940 *
FEW Starch 15.308 14.301 14.483 1,007 FEBE Sucrose 4,129 2 1.573  6.940
% 1} Peptone 13.224  15.320 15.548  2.324 €8} Starch 5.179 2 1.973  6.940
Kz HPO, 15.290 14.242  14.560  1.048 E K Peptone  29.523 2 11,247 6.940
MgSO, 14,320 14.774 14.998  0.678 Kz HPO, 5.195 2 1979 6.940
(NH; )2 S0 14.736 15.092  14.264  0.828 MgSO; 2.147 2 0.818  6.940
%57 Camellia oil 13.412  14.098 16.582  3.170 (NH,)2 504 3.103 2 1182 6.940
HFF W Rapeseed oil  14.059 14,367  15.667  1.608 . N 50. 074 2 17.076  6.940 =
pH 13.498  15.444  15.150 1,946 Camellia oil
¥k 13.109 2 4,994  6.940
B EORBIE W 7. 36 U/mL, THR AL T T B Reiighy  Roveseed ol
i e o pH 19.818 2 7.550  6.940 *
F§IE N 27.53 U/mL, BIEATERTE R 3. 74 F5. LMA 2% Deviation  5.25 4

& AT B e B I LR, 15- R+ B H

BE KM 7E 40 °C, 180 r/min &M F G 72 h, i BEXM:

H+RNEEMEER 16.6%, BRMARFEHMR  mA%. 1986 fremBiEIM]. JbR . B2 AR 255259
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