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Abstract:  Lipid accumulation ability of Yarrowia lipolytica ( YL) was enhanced by ultraviolet
mutagenesis based on characteristics that YL could utilize hydrophobic substrates as the carbon source to
accumulate intracellular lipids. The mutagenic YL was then used to treat a simulated catering wastewater
and accumulate the lipid for biodiesel production. The results showed that a high-yielding yeast—YL13
was selected after different ultraviolet irradiation time with irradiation power of 15 W and wavelength of
257.3 nm. After being cultured in oil-producing medium for 7 days, the biomass concentration, lipid
yield and biodiesel production of YL13 were 1. 43 times, 1. 66 times and 1. 79 times of that of the
unmutated yeast, respectively. Moreover, the oil utilization rate reached 71% and the biodiesel yield was
2.01 g/ when YL13 was used for treating simulated catering wastewater with an oil concentration of 20

g/L. The YL mutagenized by ultraviolet radiation could effectively utilize and reduce the oil from the
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catering wastewater. Meanwhile, the accumulated lipid by the yeast could be used to produce biodiesel.

Key words: Yarrowia lipolytica;

catering wastewater

Bifi 5 4 BR B8 5 0 B R A B WAk [n) R H 45 ™
AP SRy — i O 0 AT A R TR I A A2 %
o ABH By B IR BUAS ™ B0 20 1 LR S iy
AP ACHERE , R R B HL AT RS2 J5OR T 2280
A e ek o SRR, BEE AR
IR i, TR EAR O R g, B ™ A T

R, ARG, I ER KL KHE K
I K HE R ) 3% , (B BOD; i1 COD 75
BALE BARTR 1/35 0 BRI Pl R,
T HEHEROR 26 BRI o m s . H R
RS R K AL B 5 vk AT ) BRAL 2 T v (ISP ik
FBE B RN AR ) bRk (b2 R BETE b
SIS ) FIAE YA B (AN P S e A s
A o ORI, WAL R 2 Ik B AR A A 5 L ) 1
SR RIS Y G I RN B A DR Ak B
JIASARG B F R 7 (6 ] 4 52 75 Wk {ELR e TR
FIMEE R, — B YA g B SO F AR o,
TR R AR A Tl B AR e T B

fife R HIS D P B B A — o P T BRI, A 4RI PR
AT DA FH g K 5 B A el k4 1 AR A A o
TR R, 2 % 16 28 4G 78 JE Rl 1 WE 47 07 1
AR R IR TR R AR 7 1A B AR G B TR S L 4
N TR AR K v B B 25 BR AR A, D
FEFAL K I [R]B S2 30T AR 9 J5AL , S SC LA A
HIS PR BJ: P Ak B AR FH A R 7K I B R A P g o
TAY LM R R LR B S
1 XM S 7k
1.1 ERRERE

fift R HIIS D 1 B 7 W) T B 75 48 ol A W F 5 o, O
TRAET -4 CHZE 2E TR Bk B 2 58 B SR A
YPD #5557 375 4k M 53 25 2l firk g B LG e B 147, Herp
ZEIB K BC I B YPD AR 55 SR 5 T UE A, A
2. 5% (B Tl R i) [ A% 7R B T o B gtk

PG 5 5 T i I UG B 1A A B AR 2
e, Jo 4 40 R . KH,PO, 25 0. 7% | Na,HPO, Jy
0.25% MgSO, - TH,0 %3 0. 15% CaCl, 40.015% .
FeCl, + 6H,0 % 0.015% ZnSO, - 7H,0 40.002% .
MnSO, - H,0 37 0.006% . (NH,),S0, } 0. 1% [

ultraviolet mutagenesis;

lipid accumulation;  biodiesel ;

B R 0.2% o AR5 LA 20 o/ L A SEFFIHEA ik
Jio BEAk, inkiE 80 FIER £ —fE 20000 1E h 7.1k
A0, A A SR T A 109

1.2 EHRMEAFER RN &

PRI 1 20 N I [ B 1 2 Rl 81 YPD Wi A 85
FREEP,AE 28 °C 160 r/min Z5fF FHEFE 1 d #E471H
PRIJTEAL . SR)5 B 100 mL 3546 J5 1 B, 76 4 000
r/min B0 3 min 555 IR, I IO AR R
KR 3 IR, AR AT 2 100 mL, 75 B
1.3 ZIMFERBERSEETENITE

B2 A5 T B TR TR LA 10% F 42 b 2 R A 77
B FRFEE A 76 28 °C 160 r/min 554 F 15552 d, 43
AHLS mL BEHOMAZ] S A K A5 IR 0L _E (FLARS
4 990 mm) K IEFENLE T HH 20 min T3k 15
W AMT R, 43 S BRE 01,3 .5 10 min, 3557110
52AMTIIEE R 30 em, HESTES ARG, BUAS [A] B
SPPISYTR] T A T B P DR VA T AR R IR AT O B T R
B ge Fr AR e PR A K I TR VR 5 95 1 d L
L 2% BB BRI LA 10% 19 3 P i 122 R A 7= il 8%
FEH A HE 28 °C 160 r/min 5 35552 d.

3 3 0 A A N B S O R A e B
B EERE . T SR AMA AR A A E 1,
JIT LA 07 1 H R 10 I BE TR R AT 2 AR AU 5%, RS
HE— PR T R SR o BT S — AR E HH i
e TR B R
1.4 BEFHBSELENR AimE

BRI K b B IR WscsE B 26 B3 it 4
BLrp R MR BE S 20 o/, LA L0 ] 7 il
R o R U 38 HE O D g 7 i TR R T ) A R
W&, LA 10% 143 o H22 0 B BB TR K v, 7E 28
C 160 v/min Z5F NSRBI & 2R W) s vk i R
Jo i A S e s SR KRR L .

1.5 WNmBRSHHE
15,1 ARk B S K g e B )

B MR AR b B & B T 100 mLL g0
R HE 9 000 r/min FES.L 5 min BSOS R SR
W R 3 73 Wl 2 b, I ZE K sk 4n i 2 ~ 3 1,
PRI - TORRFR LG ) B B RS0 op ks 2 ~ 3 IR B

114 -



www. cnww1985. com

S wAe 5 R SNE T AR A R AR K i A R R A S

#3545 H21H

OVERR A B EAE SO C Mt 2= AEFi, RN A Y
o AR SF A 30 mL SR, R
B WCERIRZ A5, A IR 3 R RIEE R
AT RTICK Nay SO, K, s 25 % )5 N, IX
i A A e, B O R K R B A

1.5.2 PEERERIR ™ i AR S B E

SR FHR SACKE £ 08 7 B e 3k R L e B TR I I
I FIF AR LA S B HR A 20 mL 1E € 5% (40 mL 5% (1)
TR FF RSV, 76 55 °C T R 24 ho KEAE iU g
M2 H 1 (FAMESs ) A AR @35 O 454 FID A il
PREATINAE" o g S A A 0 S i 7 A
B AR BRI IR R T A AT BRI i o o R
SR A= ) S o 5 TR M 0 T 5 A AR ) S
AR5 g B A R TR OIS R 4 R 1 )
EU B A U AR S i 0 b
2 #R54F®
2.1 MRREEREBSEINEMEE

e B TR L AN ] SR S U I 8] AR AR, R AR
Ja BRI R P A B v T RO D S A7 TG 5 1l
SERRW] AT AO 15 W RV A 10 min (1) 58
SR ZEAET , BB RS IS 18] A3, A B A7 R
EPSE R T RS G218 T RS, MRS 10
min [ HAFIG R PR T 9.93% .

2.2 BirFinESEREE
2.2.1  PERET AR B AR R

Xt 58 A1 RS I 1) TR BT B DR A B SR ) B e 4R
137 13 BRI BRI BB (45 20 51 YLL ~
YLI3) o e/l G SR b 5 3R 2 d, 0 HLNG o
o ZPRRW], S5RFEAE YLO M, 7548 IR o
PR S MR T IR IR IR R BES T
W58 MR A T IERAE, IR R BE 1133 T4 .
8 BRIE R AR AR, YI2  YL3 \YLI3 fY i 5 & 7
AR 1.70 1.72 F11.71 ¢/L, 5KIFZHER 1.21 ¢/L
FHEE, 20 ldd e 1 1.40 1. 42 (1. 41 f%. L, 550
AL AT 3 BRI B 4R R 40% LI L i A i A1
R (YL2 YL3 \YL13)

e A 3 BRI HIS e B TR 2 R e oy s A%
ARBE FRARAT I 0L v A 0 e JSE T 5 SR 1] 9 22 Ak
W1 Frs . WAL YL2 YL3  YLI3 YA 1y i ik 3
Wit 5 7 N (] 42 12 B0 s R a8, 5 7 R AE
R AIE R RORAE 11.2,10.4 F111.9 o/L, 5
RFL MR K AEY WL 8.3 o/L MHL, HAEY)

R m T 1.35.1.25 1.43 £,
YLI3 < YLO

-Y[2 +YL3

YRR (g 1)

t/d

1 FEBSGEEYMENTN
Fig.1 Change of biomass concentration of mutagenic yeast
2.2.2  ff R HREC I RE R A B BT i ™
G HH Y 3 R AR i HIS EG I B v I S M e
f) P A2 A AR R 2 Fir s o

<*YL2 +=YL3 YLI3 < YLO

-Y[2 +YL3 YL13 < YLO

t/d
b. MEJE ™ &

B2 FLBSEERSERTENHHENL

Fig.2  Change of lipid content and yield of mutagenic yeast
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