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Screening and Identification of Microorganisms for Decolorization of Molasses

Spent Wash

LI Bi-jin', LIU You-yan'*, HE Kai', TENG Fang-ming', HE Xi-pu', LI Qing-yun'’

(1. College of Chemistry and Chemical Engineering, Guangxi University, Nanning 530004, China; 2. Guangxi Key Laboratory of
Biorefinery, Nanning 530003, China)

Abstract: Microorganisms were screened from the natural environment for decolorization of molasses spent wash, and the isolated
strains were then employed in the treatment of actual wastewater. The primary screening was carried out on agar plates supplemented
with synthesized melanoidin as the target substrate, since melanoidin is one of the most refractory pigments in wastewater. Promising
microorganisms were further selected through secondary screening by decolorization of untreated actual wastewater in shaking flask
cultures. Gel filtration chromatography was used to determine the molecular weight distribution of pigments in molasses spent wash
before and after decolorization. A strain named AS5P1 was isolated from the soil samples collected, showing a good ability of
decolorizing molasses spent wash, and was later identified as Aspergillus flavus by morphology and ITS sequence analysis. Experimental
study of factors affecting the decolorization performance of strain ASP1 gave the optimal conditions as follows: 4.3 x 10* mL™" of
inoculum size, medium with initial pH of 4.5 and cultivation at 39°C. Tt could decolorize 53. 0% of the pigments in the untreated
molasses spent wash and decreased 80% of chemical oxygen demand after four-day incubation. The result of gel filtration
chromatography demonstrated that both the large and small molecular weight fractions of pigments in the molasses spent wash could be
removed by strain ASP1. Based on the measurement of enzyme activities, at least three different kinds of enzymes, i. e. the enzyme
with H,0,-producing activity, laccase and manganese peroxidase were involved in the decolorization process. Therefore, the
decolorization mechanism of strain ASP1 was preliminarily considered to be mainly biodegradation, with bioadsorption as a minor
reaction.

Key words : molasses spentwash; decolorization; Aspergillus flavus; screening; identification
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KB G-2-6 X35 By Ak B 3 0 15 K B € 2R ik 3]
70% , Xt A BT ALBRAY PR (R 40% ;5 722,
R T No. BP103 " X J 7K Ji i LIRS A 34 5t 11 1%
TR Mt % 22 AR K, 20 5 32.3% +3.2% Fil
73.5% +3.5%. HULAIEH, HETHGEE & A ik
R €2 B 038 AR 3 Tlb AR F AR, RS2
X T ARAL BRI R 5 T ELAS [F) 52 7K O T8 ) 52 4%
P el AR AR XX AS [7) SRR AR TR AR 1) I L 0R A8 L
B PR Ak S OB Lt M L T e R
HOTERNGEIR , HA T A IS S, T R e AR W
LRI T2 R BB BT A 8] — 2 (H 4
FEH.

AT ME T BTG RE A 7= X3 37 5 Y 1) 35
AR YR LA BEORS IR 25 TP AS IO 7K Sy 07 S A5 180 S
Sy EARAS 1 B R B A RE I 22 IR TR ASPL,
WITESFMARE B TS C W BN, &
I X A A L 118 TP R KRR LA R A
CMERE, I 38 A B e A D oL 15 R S 0 %o T e
MRS KL HEA TR0 A R 1)

1 #MBEFZE

1.1 MR
L1.1 FESORIE
TR AP S AR P Rk
J7L VRS IR T PARI N AL TR A A, b
RGP K U TPy R
L2 2R LA
A RN . B EED . AR EE I T
Pefb TRAN A FRA R s A, BRI Ttk
W EARTHEABR A HZRR W T 5 FEH 4R )
HARFRR AT Broe 1 SIE4NFLAR 11 pm (BTN BT
A0 A FRA ) 5 v WA 66 B T VIS-7220 #l
(AR E RIS 5 72U S 289 K B 1S-BSOL

R LG RRREAETFIESARAR) ; BFarR
V- BSA224S il (2 FIRLH AR AL A BR A W] )
K% pH i1 S20 B (HERRE-FEA 240 8S HiEA R
F]), Nikon IF & W45 501 #4.

1.1.3 kit

(1) FARIGFREE  HEHE 3% ; NaNO, 0.2% ;
KH,PO, 0. 1% ; MgSO, -7H,0 0.05% ; 252K 25%
(ERFREFRAE A, =3.5); BilE 2% ; pH 6.0,

() KBAGRMRE R H A 3% ; NaNoO,
0.2% ; KH,PO, 0. 1% ; MgSO, -7H,0 0.05% ; 253
ki 10% ; pH 6. 0.

(3) BHEEWIRE KSR IG T WA 2. 5% ;
NaNO, 0.2%; KH,PO, 0.1%; MgSO,-7H,0
0.05% ; WEETIRE K 15% (A,s=3.5) ; pH 5.0.

(4)RVERESRHE LB KRtk HE S A M I
JEH;FRHE(PDA).

(5) # KB AR % 7% 2 (czapek agar, CA)
NaNO, 3 g; K,HPO, 1 g; MgSO, -7H,0 0.5 g; KCI
0.5 g; FeSO, -7H,0 0.01 g; ZnSO, -7H,0 0.01 g;
CuSO, -7H,0 0. 005 g; FEHE 30 g; BfE 20 g5 Z2MH
7K1 000 mL.

(6) &[G B2 HF B BB 8% 77 3£ ( czapek yeast
extract agar, CYA) NaNO, 3 ¢g; K,HPO, 1 g;
MgSO, -7H,0 0.5 g; KC1 0.5 g; FeSO, -7H,0 0. 01
g; ZnS0,-7H,0 0.01 g; CuSO, -7H,0 0.005 g; i
W30 g; WERETY 5 g BK 20 g5 Z5M8/K1 000 mL.
1.2 AU SRS K (B 2R S 1 i &

B 1 mol #2805 . 1 mol HZ B 0.5 mol BRlE
BNV T 1 LK 121°C I3 h, WA pH &
7.0, R 7> T F 8 000 ~ 14 000 (135 B 4% H
KAKPENT 2 d, ZERKENT 1 d, KBNS
oy BIAS BB (B B
1.3 JBAGUE YRt

BAFE10 g, IIA 90 mL THEKIRAGE, 5
BERE 107" ~ 10 7T B BE AR BE, A0 R LR
0.2 mL IRA0 T & O F AR SR L, AR
AT 2 AR, A 28°C B FRAH TR IR, AR 2 d
WU EE, A Wi €0 P8l 1) B 7 2F — 20 7 Al X 4R o
B, PRI TR I L R RS R, A0 T PR EH] LB S
FREE, HEH PDA B3R5t
1.4 JBAGUEY R i

(1) REREPESEFRELEN B O TR AR TS
B R ORS FE M % 37 B v (30 mL 38 /150 mL
HEFE ) , 39°C, 150 r-min 'IRIGHE SR 4 d, HURE 2
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mL, 8 000 remin "B 5 min, B R mL, 10
fEFREIEIN 475 nm NURIERE, 5RILEM 2 FE
JEF IR TR AR, R B U RE ) B TR R —
IR RS A .

(2) VHEWRS KRR 0 KA i
S BN 6 1 0 TR R b S TR R K B 9 4
o, SRR RIS S PR R A1, A LG
Al 77 A B BRED A H A B Pk
1.5 JBEMAew%E

(1) BT K TR T & [RBE 55 57
SR O REE R R IR 2L, e —E KU, W
WRIFILA. PRI D V3 AR TR W RO8 S W5 )
h, TR E AR B ISR g4

(2) 4] DNA PHRIC R AR W -5 05 15 48
B DNA.

(3) PCR 9" #4 } ITS ( Internal transcribed
spacer, ITS) ¢l PCR § 34k HEH B 1TS ¥
F 1 51 ™ 1TS1: 5'-TCCGTAGGTGAAC
CTGCGG-3" I ITS4: 5'-TCCTCCGCTTATTGA
TATGC-3' #4719 4. PCR NA R . 10 x PCR ZZ i
W 2.5 pL, dNTP (2.5 mmol-L™")1 uL, 5[4 ITSI
FIITS4 45 1 pL, A DNA 1 pL, Tag 0.1 uL,
WZE7K 18. 4 pL. AT 95°C 1 min, 55°C 30 s,
72°C 1 min, ¥ 30 ¥%; 72°C 10 min. PCR ¥ #7*
Y12 1% NG W R J L TRASE . 7 388 1) ITS 3 51 2%
& A TAY TR AR R SS A BR A w1 Y.

(4) REKRBFWIE AR TS 757 45
2, LA NCBI H Blast #8257 47 [FJUEPE LLXT 508, A
GenBank "HiE Bl 25 & 18 N HRRAY ITS 5 H T
R KRB [ MEGA4. | 1 CLUSTAL %/
BT 5E 278 X, f#H Neighbor-Joining 1544 £
RERBEW, PPt p-distance THEIEALIEE 1000
WEEFE, AZRKRE T RELR BT ER
JE.

1.6 Kk ASP1 i ERE BT

(1) frEWH % BUEIE S d B es b,
F1 0. 5% Tween80 ¥ W i e 611, 8] A 2564 B 55 2R
RN, PG EHE T, L UER T B, mEkit
RO N 5 6 R TR R

(2) FEKE ASPL BEPERE T R M B RS
JEAKFE B I3, JHE A, ~3.5, W 60 ml/
250 mL FENA. 4R — 0 A0 TR T TR R
KA TR, 39°C, 150 ro-min ' IRHIEFE. B
FEURE 1 A

1.7 PR ASP1 IR RS I K AL HIRI R

SR FH 5% o A €515 { CBM- 10A, Ay
J0Z 55t D €03 K ( TSK-Gel G3000PW XL, 7.8 mm x 30
cm; Tosoh, Tokyo)ny , I ULSERE A SPD-10A, £
WA R 475 nm. K5 4G K98 I AR R 30
AR I S5 TR L 0.5 mLemin ™' B PESE, HEFER
20 wL. SRHEBERE D8 6% (GRC) MR B (L 5
WEEPRS IR K b 8 A o T B 9 o A, AR
T I C 3R AHX 43 I3 et 43 A A8 A HE I v e A o £
BLI.
1.8 i SCHEE il

(1) BEHEHEE  BVAARR 3 mL, 1.2 mL 555
SUEW, 1.5 mL 0.1 mol-L™' Z2-2 1% 44 2% vh ik
(pH5.0), 300 pL 1 mmol-L~" 2,2-B¢&-—(3-&
FE ORI BEMR-6-RE R ) —EEh (ABTS) VA, 37°C )X
N, BEAERINAE 420 nm F5 0 FOGEE AR L. —A
it 1% 3 B SRR BN AEAE 1 wmol ABTS Jirds
BB

(2) R SE 1 56 3L S Ak il g e A
H,0, fA7E T, FI BB I I ik g . — BT
FINLE SCHESTI N AL 1T wmol ABTS JIrits 2211
fiff i

(3) it AL SRS R Ik
KRG R IR R BR 0.5 ~1.0 g, & 20
mmol - L~ 1) ol 2 S — M- R — S 4N 2% vh i (pH
6.0),5.0 mg-mL ™" fHI%ME, 0. 1 mg-mL ™'LY
WYLT P 20 mL PRI BEER 2 UK, B m i R BRI B
£ 20 mL LW, A 50 pg-mL ' BRI A
Wi, 28°C, 110 remin ' PR3% SV 20 min, 1€
JGMA 0.3 mL 2 mol-L™" NaOH £ 1k [z i, &
610 nm FIYWIEEE , MRS T ORISR A AL
YRGS AR, — AN BERE J) BRL E SCk R0
WA 1 wmol H,0, s 21 E & .
1.9 Stk

(1) PR E B 1 mL 28008 A5 55 1
FHZW2-Z TR (0.1 mol-L ™", pH 5.0)10 1%
Pk, AT LA 66 BT LT JS 475 nm AR IR
JEMAL. BEEARTIEE N A, Wi JEWOGE N
AP

X A — A
M@$/%=4%r4xum%
0

(2) A FENE BUBERE SRR, HERK
TR ACThE , £ T UK BEIREIR 3 )k, ¥k
ACABH R — MR, 105°CHET 12 h, TR
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BHGIRE, W gtE R, Sg &>
(3) WEHNE  3,5-TRE KRR

2 HR5HSW

2.1 ik

LITRNG O F U IR A0 0 MR AR A S
Al LB 77 BRER, LA RN R IR Skt
Fraim, Forb 6 BRTAE s 2R SRR I (T 1 s oE—
AR FE B PR IR A T B B I, A B 4 Bk
BAPOKBGRES, 48R3 1. Btk ASP1 i @i
PEfRR, PRI RER bR ASP1 HEAT % 18 FBE 62 45 1

oT.
2.2 A E
2.2.1 JERERE

Wk ASP1L 7EA RBIR (CA) [ WA 1(a) ]
25C K7 7 d HARIK 40 mm, RIS ELE, T
gk, o2 2R, sAMTE, mEa,
JE AR Rkt B VR ST G . 1E A PG R B
JE(CYA) BRI 1 (b) JAERKMRE, HkHEA,
25°CHFRTAHE A IBT6mm , 6 7% K1 1% 54 0,

(c) BitkASP1=I45# (10X 100)

F1 BEBBEXREERENFELER
Table 1 Screening of microorganisms for decolorization

of molasses spent wash

R BRI % BHETRS K i (% %
A5P1 60. 36 36. 59

BP1 47.92 17.07

F12 38.39 29. 09

B54 12. 50 6.91

B14 16. 67 Not detected

D41 14. 33 Not detected

A FRAE I R

TEGE WA T, WAk ASPL A 13k 2
RGP Ay R AT RERE, TR NIROE, F gl
MRRENUZ[ B (¢) ], /BT 2 A 0EE0E
BRIE, HA3.5~5 wm, BERSHLEE[ B 1 (d) ]. RHE
SCHR[ 27,28 1 il B B Sk AL RTE AR, 1R
Wri ik ASP1 Sy i 2 I A8 A ep i — b
2.2.2 ITS JFHNINF B R G0k B i

PCR " 843K 13 T — 4K/ 540 bp 247 )7
G, ITS FEHI P45 5 A 538 bp, 5525025 FAHAT.
B ITS J7 51000 75 45 SR $2 38 GenBank, % 5% 5 N
HQ620618, 1) NCBI ' Blast 277 #E 47 [A] P8 1 Ho %oF

(b) CYAREFEE ERRRASPIEERS

(d) Hi#k ASP14 4787 (10X 100)

El1 Btk ASP1 B ASHHE
Fig. 1  Morphological characteristics of strain A5P1
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5 M1, WAk ASP1 5 GenBank % 3 5 H 60
e . N —a— 43X10°
FI878674. 1 1 B ¥k Aspergillus flavus F1& %5 K sl
GU120193. 1 By #E Aspergillus oryzae F) 1TS ¥ 51 [F]
PEAE A 100% . M GenBank FHEH 25 I8 18 N °r
x
PRI ITS RO T REKF 0. RELF LR % 30 F
K 2, 45 R EBREE ASPL 5 8 il B (Aspergillus =
N N 20
Sflavus ) 1K 1 B (Aspergillus oryzae) F) 75 % K R 3
T, 1F 100% bootstrap KF L& FH—4 32, oA 10 -
AT, H4 B B ASPL %5 I, 4 |
Aspergtllus flavus ASP1. . . L L L . 3
100 Aspergillus oryzae (GU120193.1) EFRE R/
A5P1(HQ620618) = . "
i Aspergillus flavus (FI878674.1) B3 EFEXTEE ASPL Bt MSW HISSIR
46 As;:;f; ejﬁ; ilZZ Ifr Z’Zé;i_ 2&%@%@381576 1])) Fig. 3  Effect of inoculum size on the decolorization
Penicillium chrysogenum (AY373903.1) of MSW by strain A5P1
Aspergillus clavatus (AY373847.1)
Aspergillus fumigatus (AY373851.1)
Neosartorya fischeri (GU966493.1) 100 16
- Asper%illus lentuh(Aé (EglzS 66?3)97%1)
Aspergillus terreus (GU 7: 2] {
Aspergillus tubingensis (GU966498.1) 80 L / ¢ o
0.05 Aspergillus ustus (GU966499.1) % d12
E— Aspergillus puniceus (AY373863.1) / _
Aspergillus sydowii (AY373869.1) 60 - o
100Ir Emericella nidulans (AY373888.1) § L0
571 Aspergillus versicolor (AY373883.1) M e " —ig
Aspergillus aculeatus (EU816404.1) g i
Pichia guilliermondii (DQ249192.2) R %
B2 EtkASPL T ITS FIIMRGR H R 20} emax |
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