40 %5 511
2013 4F

JEsefl TAEEE R ( AR
Journal of Beijing University of Chemical Technology ( Natural Science) 2013

Vol.40, No. 1

& COD iE#E /KBS =gt B a0 YI4L Fn sk

i

REF K £ K MW

iR

(A TR A d Bl SHOR B At A Yyn T R A S0 83, Jbat  100029)

& E. SR COD JEM R KX = B MRS £ R A A A 30 ] 5 e dh i P A SO S B TR 7K %o 12 B ok
17T COD AR EE YL, IR F TS M {0 22 J2 2 41 Yo £ B RS 21 IR AL AT 1 i i i & B bR B0 i ik . 485
RFW] AW JG | Rl 21 I B i 32 VE# 7K COD 55 38 75000 mg/L; Uit =X 40 A {3 1 6 45 21 — kil g & &
25. 7% ( 040 BORG L0 IR, | e BUA R ARIM ISR 55 1 140% , 400 L & B RESZEG 260 7E 400 4 COD 75000 mg/ L,
AR R 9 36 /L, pH4. 8 2 30 C 51T 4535 33 h I K20 RH 2R Wt 35 25, 3 o/, ART G & i 9 29. 5%

COD F&Z 5600 mg/ L, FEAHFE ] 92.5%

KEEIF . KELLBRERE; WK WNAA s BEYimiE

FESES. 939

TE K 7K R B Tl s e A e Y R K 2
— KR B A DRk Y AR
RS RN . WUREHER T A e
JBEIK WA R A AL A0 e o A v o Ak 38 s B AR K R
e, T LA PR 2 7K b A 0 0 ) 2 HE BT 3 A AR
REPIRER i IR SRR A B4 M A, 2 A
YrSeim i AL, VIR, IR R R 2
SEARREMSAE— B A IF R LUK L B4 B EL B
SEMBUR A A N B RN G R H e SR, )
PSRRI BB BRARO AR g JEORL AR 7 (AR it i A
AR, AFIFHUAAR R b Tl % K A
HAS A B 03 S T LA A S R K
JE— MAM 2RI T iR TEOR TR

F FPRE LT B R L B COD YEMIE K , A 7 i
Wi A B4 RIS R A TR A3 R 7K B COD), AT S BRI 7K 1Y)
TR AL R, JF B f e AR o B A e R R)
0TS A S S R 2 B COD I T B 1
TER K (GEH COD < 30000 mg/L) "0 & % 3 ¥
JE7KGE R B, LLREAR I 7K COD e 2| B A4
Ak 55 16 35 7 e ik BE COD B Kk AR K ELIM G & G 4

Wk H A . 2012-03-19

FEETH . EK“863” 1141 (2009AA033001)
V. 24,1986 4E4 Wik
*EIREER A

E-mail: twtan@ mail. buct. edu. cn

e TR RO DTS B 1 AT S5 . SRS AL @R —
FRDOCTE, AT LA 20 0 P9 A il i 2R 17 5 S Pk A0 45
A R 200 4R g il i e 1 ORI = 4
AU S it s 5 e ey 4 R R — R AR R T (6 Y
75‘?3&-[12713] .

IR COD BB YIMLRSLL B 2 221k
DA 18 38 N7 5 Y B COD i 3 2 7K 114 Kt 21 T
JeBagn , Sy R 15 2 T —PRTE
COD | & 7™ HI I FRORS £L I BE TR, R4 1 0 1B T4
MR TARRE,

1 Mok 7 %

1.1 HE#

HH R TR R R AR S 2 A R ARG 4T T T TR R
(Rhodotorula glutinis) .
1.2 EFEmRA

TRARTE R R KRG TR Vi Visae =4
1, 4% #i% BE, [ 58 0 R K K5 7% 35k 1 B 4y &
Vigror: Vi =40 1,20% 05 2% Big . (BkIR
K R R AR T B SE R K, R 9R 56 075 1
T BRBE LN AL FE PR ) |
1.3 RXFIENEE

W R, A R, S, < EUH ke, HORE,
(NH,), SO, s34, Jb 5t 4k T.) 5 Je ¥ 20 2 e g
R, IS SESE N R 25 R A BRA A

HYG-A B3 [l 55 e 5 3 HE IR, V90 KT S
BT COD PR MIRAY , fudh CR3200 AL HIFATH it

http.://www.journal.buct.edu.cn



514

Bl BIRAE . TR COD YERY K B o 7 ik AR KRG 1 ) AL 0 7 L -85

#% A1 PhotolabS , YGHL Lb A 11, [l WTW 28 A ; £ 4h
VEARAR , VR T R A bR & T T A A, BD
ou] 5 LORTERE, I RRAT A s TRA R,
1.4 YHLInEIMETFE

PR ST I RE 2P 3] GE M3 I K 35 77 5 v R
HAERARDL 72 h J5 , FA 4 20 7 e wE A J K  7 Jk
AT R R r e, ik EE 2K

HUE A2 9 em JCHE MR, 35 95 5L R ek 1 K 144
FRFRHE TR AT R RS 25 10 VR B R 2 I B AR, 7E
2 40 em IR N 25 W EEAMT R BEST
1.5 RFO4FEEFE

B 200 W & B2 00 O, FH B T 2% wp R 04 2
U, FANAS KCL 0. 15 mol/L 1) JC T i B2 2% i i %5
fift, B 40 pL Je X 2L g @ 2] 160 wL 1P R, )
RS B TR P I 20 WL JE B L1 TR I
WENG , BCAE FE IR P e {6 30 min, BUH R, B0, H
PBS YRR 2 W, BE LB & gL 0], 250 IR I8
1 TR 4 mL JC R B R 52 th i Vs A TR R
1.6 HHFAE

COD Hy COD &2 445 5 i Jg & & (B & 4)
H0) A 5 SR FH G0 PR B 5 TR A A R A
R SR FH T B 5 Sl SBA AR W A% B A3 M AL

o
2 HRLE

2.1 EMHIIL

TERIEK I COD A8, K 2L BE7E COD {45
1R P TE R R K e AR TR B R R T IR, A
B4R R R T e iy 1), 4 2B Wit X R AE AR IS
IKITER K R FR 5L (B4R COD 4 75000 mg/L) H
AT T 6 AUk, 25 WE 1 PR,

1 RIS 1 AR RS 2L R A 2 LA TIE
Je R LT B AR R S A A AR AR DL . 26 1 ARk Sh
R, KB 22 h Gk ey E T EN 2.7 /L,
HA&ABET2h J5 , IR T8N 4. 95 g/L, M85k
6 10Uk, K22 h If A T8 A 9.9 ¢/L, HIE
KA 72 h, WARA: Y& T3 N 20.25 /L, tHE
AR o B3 T B e 3 R YIME B A i
FERF A TRGE , WA IRAIE T AN 32 COD R ik
75000 mg/ L JE K3 K B FaE . BL B AR 52 COD
(BB ST, LEAS SE 56 % Z |if BT A i i COD 30000 mg/L
AR AR KR S, H H AT, 2B & Bk Ak B
COD ¥y /K 2% F COD %A% T Bt iy % /K (COD <

30000 mg/L) , B FH 7K X6 2 K A7 H B, 490 2 FRAIG H:
COD {A, T FH B A AL B8 1 A SCRI FH 910 B B
XF COD ik 75000 mg/L (I FE R K HEA7 A0 B, A
Bl 3k G DR R I K T i S 1) 7K TR 2%

12

o .
-
bl

1 2 3ML0L{4 5 6

BT JER I K FPO TR DI Ab AL ORS 21 e 22 Vi 40 1)

YA e

Fig. 1 Lag phases of different batches in starch wastewater
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Fig.3 Flow cytometry analysis of mutagenic stains
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Fig.5 Flow cytometry analysis of stains after screening twice
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Domestication and screening of Rhodotorula glutinis with

resistance to high chemical oxygen demand ( COD) starch

wastewater for lipid production

ZHONG Na

ZHANG ZhiPing ZHANG Hua

ZHANG Xu TAN TianWei

(Beijing Key Laboratory of Bioprocess, College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; In order to decrease the inhibition of the high chemical oxygen demand (COD) wastewater on the growth

of an oil-producing strain—Rhodotorula glutinis—and thereby increase oil production, the domestication of strains

with resistance to high COD was performed in starch wastewater. Screening of strains with high lipid production ob-

tained from Nile Red staining of Rhodotorula glutinis cells was completed by flow cytometry. After multiple domesti-

cation steps, Rhodotorula glutinis could tolerate starch wastewater with COD up to 75000 mg/L.. One Rhodotorula

glutinis with a lipid content of 25. 7% screened by flow cytometry had a lipid content which was 140% higher than

the original. A 400 L fermentor experiment showed for initial conditions of 75000 mg/L. COD, 36 g/L glucose and

pH 4.8, after culturing for 33 h at 30 C, the biomass could reach 25. 3 ¢/L and the bacterial lipid content reached
29.5% , while COD decreased to 5600 mg/L.. The degradation ratio was 92. 5% .

Key words: Rhodotorula glutinis; starch wastewater; flow cytometry; microbial oil
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