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JE =70 C - 100 CHE BN IRFFRE . (450 ] /s ie 8] — bR R EBEE M 7= 85 5 EL-02, % H ™ Ak
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KERIA : BRBENE R FUA B S IR R

FESHES: 0939.9 X#kFRIRED : A
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BILG , BEEEF  JEEE C RON T T 4K
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Q0] 1) P9 K R 3 S, IR 2 A ] R
7K K TR T e S U K R P 2R 9 T 9 K A SR
A, LR [ b 19 K K B 22 S, DR I g K T Ak
Ry U AR R P A S A R
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1 AR %

1.1 #F
L1 IR R B B 10
1.1.2 FFr . K FF & ( Escherichia. coli) DH5a
11,3 KRRk B o5 5 5 A A B 20 g, KH, PO,
2 ¢,NH,C10.8 g, B34 (Oxford A7) ) 0.2 g,
MgSO0,. 7H,0 0.5 g,CaCl, 0.5 g, & 15 pH (% 7.0,
PRIGZKAME 1 L, 3EAE 1.5% (W/V, B RS 3R 5 )
115 °C K 20 min,
L1429 7 A AL E8: rTag R & W NTP,
pMD18-T #{& 5 DNA Marker( DL2000, DL15000 ) 4
B oK E YA E] L, DNA BB Uil ) & [ B
A TAEY TREFARA A A5 (5 Fra) W A ™
FRERTT
1.2 HMHHSEH

T Rl 09 20 2 SR R BT A v A O R R &
P, BU10g +H3ERE S A 90 mL JETE K iR AT EI A
107" B BRI, B 1 mL 10 7 FRBEINA 9 mL G B K
RIRLAT B 10 2 R U, K I 2 o S A R A
1077,107*,107°,10 7,10 77,10 "% — R Y] % BE Wi o
T AR R 100 WL I A1 B B [ A 8% 7 BRF- i,
30 Cab A3 FR . 3k HUR v B A B0 T A, PR
BT AR MR IEA , R TR V%
FEAE TR IR AT o
1.3 ZEFEERN

ST VRS IR 04 Rk R 150 mL Y
PR AN A 93 mL 75487k ,0.4 ¢ B+ ,5 mL 1%
(W/V)CaCl, W LA M 2 mL £ AL 5. 200 r/min
P 2 min, FE S5 min, WE 2 E I WCE K550 nm
SRR OGEE (LA A 3RoR) o [AIE DL 28 18 K AR 8 15 5%
W AR R BETE PS5, H I AR B 550 nm 2k W
FEHEE(LL B FRR) WX IR, 28R = (B - A)/B x
100% |

SR M TR A O U A Bt i B 2 mL R B
I B TR IR A B R
1.4 18S rDNA ¥ 7%F

LD A PR R 4 Y 42 S IR Weiland T R 5
Pk i@ Bl % NS1 5'-GTAGTCATATGC
TTGTCTC-3" 1 NS8  5'-TCCGCAGGTTCACC
TACGGA-3"""" 4% 18S rRNA LK, PCR Jz Itk %

(25 L) P20 DNA 2 L, 5144 10 pmol, 10 x
PCR Buffer 2.5 plL, Mg’ " 1.5 wL,dNTP 2 L, rTaq
3 u,ddH,0 b &, S W & 4:95 C 5 min; 94 C
I min,54 C 1 min,72 °C 2 min, 30 cycles; 72 C
10 min;4 C pause, PCR j=#jalifb iy, 5 pMDI18-
THARER (16 CHoR) . EETWHA E. coli
DHS o JEAZ S A, W5 FIBEGR 6, PCR %57 . B 5C
FEFZ 40 bW TR A AW, P 45 R TE
GenBank H1 Lt X 7347 .
1.5 EHRESUR

L AT [ A 5 5 B S Al R 2k 5 % A bR L UL 4 TR R
AL 5 I VE B 22 3%, 067 T BIOBE T WL B 22 R ALE
1.6 ZEEFEMEM

FLIE P TR S 7 55,30 °C 180 +/min B 5
48 h (R B, mE B O R BRI B
& F A E & T 10 mmol/L Tris. HCI(pHS. 0) &K ,
500 W L 10 s Sy fia b 8 7 il 14 30 min, B R L
TH W0k 0 M0 7= o 53R, R VL, AN
TR T 7 ) A 22 BE TG PR A U
1.7 ZREEMHHZ

P Ab B e T 100 mL Ik B 5R &R, 30 C
180 r/mink5 57, 4 FE 24 h BL 2 mL,4 C 12557 x g &
010 min, b VEWIEAT R BENG PRSI
1.8 ZEEHYREN

FLW WK KB, 4 °C 12557 x g B L
10 min, {88 FIEW . B mA 2 AR e
MK & B, 585y e i 4,0 CULRE S h, 4 C
12557 x g @0 10 min, WAEPLIE . VIR K ES T
fi, RO ZRAG Ky AR 2R BETG PR
L9 ZEEEWREENE

oy AR B EETE T W) B T G K, SR AT
J& (Molish S Ji , BCHR S 10 )  # FH 28 CEf = 4 52
AN R ) Jg3e (IR T Ge ) (LA KRR (&
T RN, AR SN ) s M OB ) B R AR g K
(56 °C 30 min) &b, i 27 5 22 BETR PRV BTN
1.10  pH X428 iF 4 19 %0

oy AR B EEN TR W B T TG K, R
W pH 7E2 - 12 JEH A LA Sy o) bG35, 2R 47 22 ¢
T PRSI
1L11 BEXNZEREENZD

R AR ZR BEE 1 W) o T T A K,
WA -70 C. =20 €.0 C.4 €C.20 €C.30 C.
37 °C .50 °C .65 °C .80 °C LL M 100 C %1 F I i
15 minjg , PEAT 2R BETS PEAR I
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2 #X

2.1 ZRFHEEKRODEHIE

B R BRSO M R B, A S
FE G 43 B 5] 100 BRECTR . B 100 Bk L 43 3 E AT
ZUEETE YRR, & LGS A EL-02 (1) B AR 225 G Tk
e, 5 F) 94.0% o PHIKHEBOZ BRIMR1E R F— 21
W5 5 (B R s ) .

2.2 18S rDNA %7

itk EL-02 11 18S rDNA J# %1 £ GenBank 1 [k
FEERIE 1, ZERH 4R B8 EL-02 BRI 18S
rDNA J7 51 5 Z 4k 57 48 75 %5 (P. purpurogenum) #{L
EAALE AT 3k 98% |, IR it vl LA 40 45 Bl 2 3% 1 Bk e —
BRI F =% %5 % M B . HArg ok EL-02 188
tDNA ¥ %I £ GenBank o 1 M, & M 5 N
GQ903331,

&1 EL-0218SrDNA X EH& R
Table 1 EL-02 18S rDNA test result

. . Max Total Query E Max
Accession No. Description .
score score coverage value ident
AF245257. 1 P.enzczllmm purpurogenum. strain  KCTC16069 18S 3066 3066 100% 0.0 98%
ribosomal RNA gene, partial sequence
AF245244. 1 anzctlhum purpurogenum‘ strain  KCTC6820 18S 3066 3066 100% 0.0 98%
ribosomal RNA gene, partial sequence
AF245268. 1 Penicillium  purpurogenum strain KCTC16073 18S 3064 3064 100% 0.0 98%

ribosomal RNA gene, partial sequence

2.3 EHEEEME

PR L T VR AR KB ,30 CHEFR T2 h 55 A]
WAL B V%, W IE S W E 1, EL-02 B % kP B
B ANGATN R 22 G0 g

1 EL-02 HEES
Fig.1 Colony morphology of EL-02.

1000 £ 5627 BB T W46, EL-02 B 22 B 25 L
K2, EL-02 B 22 4 b I, 0 A8 46 1 M1 3 0 A
K, AT B, IR G B A A5 T B Y R A m0) A
OB . R AR 4R 4R . oy R T O IR (A
[52] 12 w4 1 JE

iy LRSS R, 2 18S fDNA Y0 5 vk
AL B EL02 N 8 HF %, s N7 55 %
EL-02(P. purpurogenum EL-02)

2.4 ZRFEMEM

TR PR 55 R0, BT, AN M T e 7 ) R A T 2R

BEWE PEALIN, 45 R Bos (& 3) , B R R BER N

2 EHIET EL-02 B £ (1000 x )
Fig.2  Hyphal morphology of EL-02 under microscope (1000 x ).
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Fig.3  Location of flocculating activity of P. purpurogenum EL-02.
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EETEME DB E TR LW, S S S v LAk B
A AR RO 3
2.5 ZgEMAL

PLS d A JE, 1 d Sy fa) B 22 il 22 08 0 1k il 4k,
SR BN (E4) K 9R00 2 d, VR K B L0 R B
FoR A, UET R AR A - R EEEE B, KEE 3 d
PUJG , TR bR 4 I b 38 WY 22 60 PR A 3 80% LI I,
VLT 4R 77 2R K R EETE = . WK TE 4 d K B%
L VE R R, L 4 d AT DUAE A R R B
T T 7 W) B AR R R (]

2 (Molish J i, BEUHR J2 17 ) 25 28 (o =40 S )iz,
XU MRS BE ) AG2E (O T Ge ) (AR IR 2K (#
PR SR, IR ) RE A BN A5 R R (R
2) ,molish L5 AR 5z 7 5 BH P , U6 W8 W b & A bl
2 3 Bl = S A s E A T LR DR B B B
WS A B 2R T G [ IR SR
WA SRS s RN S N R S B IS
WP A SR . 280 90 € Pl AT e S i
FESAMEMASREA R, £EAME K 4 A
(56 °C 30 min) XERE A G, W WA BEHEAL, N

1007 NG T 4 2T 7 420 e o W2

80 2.7 pH XM ERFEMZI
s oo 15 5 O R pHL A, A 2 F 12
& aof IS 4% SR SR (6 3) , U I P4 T A W pH
£ {47 2 2 12 3 P61 P9 28 3, IS 5 1 H 2205 0 4 B
g0 2 R 1 5 X R LR 1 5 0 T 32 e 0

=20

40

0 i 2 3 i s
Incubation time/d
B4 FESEEL02 EHEHHE
Fig.4  Flocculating activity curve of P. purpurogenum EL-02
2.6 ZRFEMYREMSENE
oy AR ZR BE TG LY B Tl O R UK, R TR

2.8 EEXZEREHAFIME

B B BETH VY R WA - 70 C L -20 C.0 C |
4 °C .20 C .30 € .37 C.50 C.65 C.80 C LK
100 CHF T S 1S min J&, 24T 28886 PR A,
SRR (K 4), i EEBRIEFIN L ), R
PEY) 5T BTG P IS 32 52 R, BRI W) 5 4 2R 058 0 Pk X
i BR T 1 AR AR A2 P A o

®2 FEESBEL-2 ZEFEEYREERE

Table24  Qualitative reaction of flocculating active substance of P. purpurogenum EL-02

Reacti Molish Anthrone Ninhydrin Biuret Sudan Orcinol Diphenylamine
cachon Reaction reaction reaction reaction IIT dyeing reaction reaction

Result + + + + + - - - -

®3 pHEMN%ESE EL-02 Z 5 iF MR

Table 3 pH influence toward flocculating activity of P. purpurogenum EL-02

pH value 2 3 4 5 6 7 8 9 10 11 12
Flocculating activity + + + o+ + + + + + + + + + + + + + + + + + +

*4 BEXNTELEE EL-02 ZREEMEHHME

Table 4 Temperature influence toward flocculating activity of P. purpurogenum EL-02

Temperature ( C ) -70 -20 0 4 20 30 37 50 65 80 100
Flocculating activity + + + + + + + + + + + + + + + + + + + + + +

3 itk

Or FARCER B K, DNA 537 1 X 734
Filr SR R 00 BT B, B A K R
JHHY 16S rDNA J¥ 1], 5 1# 18S rDNA J¥ %1 K FF i
o TE— A A7 TE 22 48 DL T) A O e 7 DX e
TRy, L) 2 1 T F R F R H R ER

Pl S o ARSI R T A
o3 B A B — PR AT B R BT TR A OB, ol o 18S
rDNA B3 5 7% 2 S W4 5 8 o0 2t i
NPT R . G PBERE, A B R A 2 BT
A AR R T W, A MR ) A A 2 20% 2R
BEE R, HED 0] GE Sy 40 oy 51 A, B T A
%, R L5 2l 50 A DL A B B sl iR e Xt . &R



WIS SR M 5 7 EL02 00 e

Fe FCERBEIG MR RIR . /A )24 4 (2010) 50(7) 921

R P R P 22 W AR R RIS M R T
O, T A A 5 S T A W T 0 R M S 1 A 7 4R
BT EE S R L WS RS AE pH (2 -
12 LI} 70 °C - 100 °C i Bl A R F i , 4 % 28
VR 0 TR A 7 A, X R T A 5 725 £ 3 )V i 0
T N o 28 2 A MR 06 96 30F , % B bR 2
) 22 S PR B 2, 0 T — 45 B K BE AT 80 4
aif SRS R T B % WA KR LR
A — M =B B T (Na™ [ Ca® " Zn®" |
AP ) B A5 WA b B R B8R R o), AL ik
T2 B R 14 58 B T R T B B T B . i
M AR F9 2% T2 b 395 YRR T K RIS 35 7K R A7 22 gk
TR 3 S A A OR (B R BoR) A5 R
HLELHE 7 A FeCl, Y 52 B 1 F 2% S A 1L, A 22 24
15% . MR i T 2 % 10 VR 220 TR 5 1) 4
B 55 BN A f] i R R R O P 0 T 0 S vk
FE T — 2 TR A . R B TS
AR AT SRR TR I T PR AR T L B A R
LR, LEA EAWGE, A0 5 B T ST
YIFRE R L, REEE Y R R AN . A
S 4 B B — bk SRR I R L SR T T
W2, 5 2Rl WA o K T 7S S92 56 A R 11 42
b X R I R B R R K 94% L JR TR Y
15 4 O A P, LB 3 IR T B L R T
B SR RN 20 RO LA W B Tl R . R
o 0 B2 T PR A R R S BRI, AR SE s BTG
THR B B AR F I R P R B R TR R
3O REAR LB A IR0 R 3, AR R W SR M E 1 R
H

5% Xk
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Flocculating activity of Penicillium purpurogenum EL-02
and its flocculating activity

Yushan Zhang™ , Jing Wang, Jian’ an Hao, Xiuzhi Zhang, Yu Cheng

(TInstitute of Seawater Desalination and Multipurpose Utilization, SOA, Tianjin 300192, China)

Abstract: [ Objective] To isolate, identify and characterize a fungus with flocculating activity. [ Methods ] We used
gradient dilution, plaque distribution and 18S rDNA analysis to isolate and identify a fungus with flocculating activity. We
used high-speed centrifugation, ultrasonication and qualitative test to determine the nature of flocculating active
substances. [ Results ] We isolated a flocculating active fungi and identified it as Penicillium purpurogenum.
Ultrasonication test confirmed that the flocculating activity was primarily in the fermentation supernatant. We explored the
flocculating activity curve and found that 4 days was the optimum fermentation time for accumulating flocculating active
substances. The strain flocculating activity remains unchanged when pH varied from 2 to 11 and temperature varied from
=70 °C to 100 C. We finally identified the flocculating active substances as saccharides. [ Conclusion] We isolated a
flocculating active strain P. purpurogenum EL - 02, and identified its flocculating active products as saccharides.

Keywords: flocculating activity; fungi isolation and identification; active substances; Penicillium purpurogenum
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(B ) Fl g it %
2010 4£ 7 A 51t

it 1] I &5 W
1953 - 1956 2P A 1-4 1-2
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1959 - 1962 {51 3 4F

1962 Z 8 3-4
1963 - 1965 7| 9-11 1-4
1966 75 1) 12 1-2
1966 - 1972 B ] 6 4F2f

1973 - 1988 Z 13 =28 1-4
1989 — 2007 WA F) 29 - 47 1-6
2008 AT 48 1-12
2009 AT 49 1-12
2010 AT 50 7






