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Characteristics Study of Extracellular Active Substance of Bacillus sp. Bl on

Phaeocystis globosa

LI Qiang' ,ZHAO Ling”*, YIN Ping-he'

(1. Department of Chemistry, College of Life Science and Technology, Jinan University, Guangzhou 510632, China; 2. Department of
Environmental Engineering, College of Science and Technology, Jinan University, Guangzhou 510632, China)

Abstract: The algicidal bacterium named B1 which was identified as Bacillus sp. was isolated from red tide water in Xiangzhou
shipside of Zhuhai. The algicidal mode of algae-lysis bacterium Bl and the microstructure of algal cells in the algae-lysing process were
studied. In order to explore the properties of extracellular algicidal substances, the sterile condensed bacteria-free filtrate was dialysed,
sedimentated by ethanol, extracted by organic solvents and exposed in different heat and pH variations. The results showed that the
sterile condensed bacteria-free filtrate could effectively dissolve Phaeocystis globosa ( P. globosa) , the removal rate was 94.9% , Bl
excreted algae-lysing substances to inhibit the growth of algae indirectly. Algicidal process under the visual field of microscope
demonstrated that the alga cell rounded and the cell wall lost integrity after 16 h, the algae cell lysed and cellular substances released
after 56 h. The molecular weight of the extracellular algae-lysing components of Bl are less than 3 500, the algicidal substances have
strong polarity and heat-tolerant, which still had a strong algae-lysing effect after being treated at 121°C , and the removal rate was
92.6% . The algae-lysing ability was stronger while the pH value was kept at 9.0, ethanol can separate extracellular algae-lysing
components from other components efficiently. The algae-lysing components may be non-bioactive molecules which contain acidic or
alkaline groups, and may not be protein, nuclear acid and polysaccharides.

Key words : Bacillus sp. ; algae-lysis bacterium; Phaeocystis globosa; extracellular active substance; algae-lysing characteristic
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1 #RE5FE

1.1 s

AR A DT Sk 2% 8 K A T 7K SR SRR 4
OB A LR AR B BN B, & LiEY)
TR PR W) %5 08 2 ZF AT 18 )& ( Bacillus sp. ),
PCR #3477 W) 1) K B S 1 542 bp, £ 4 7E GenBank
PO BR S 5 N Bankit 1465471, B St 5 N
JN228893. 4 TR (35 77 R H] 2216E W5 57 3, T
160 r-min ", 30°C AYMEIRE IR PR FE.
1.2 WEFh

P38 b A BR P £ 2 82 ( Phaeocystis globosa) |
SR A N I RSP S SR S AN N L e
FHEEFFWE N /2 SR BT (Guillard ) |, 35 57 15
(20 £1)°C, YL HRBR E A4 000 Ix, JE6HE LR 12 he
12 h.
1.3 HELR

K 7% B1 20 TR 2 X B0 K (B st AN R 2
10° CFU-mL™") , 23 %X 1.0 mL Bl B .B1 &Ik
(Bl B Z4 000 remin~", 4C &> 15 min, F-2
T, IR R B BRI R 2 5 TSR K 2 45,
R IR T BB TR ) M1 Bl JCHE I8 (BI B Z:4 000
remin”', 4°C B0 15 min, B EERZ 0.22 wm JE
iy, PR 2216 F [ 447 A 147 0 B R 560 ) in A
100 mL 85044 A B BRI A i, o BRI in
1.0 mL 2216E 1537 5 LIJH B 240 5 15 772 560 e 2R K
(AR | S50 20 AR BRZH 43 53035 3 A FAT 358 (F
M), 4 dJFIERNTEE o " IFUSR
a AEEYEARIR TR R R,
1.4 FEd TR an S H g

Kig® Bl 40 2 80 KW, B TR 424 000
remin~', 4°C 0 15 min J5, BUEERZ 0.22 um
UEREERT U 1.0 mL JEVEINA 100 mL F5 504K
WIBRIE £ 28 9 WP, AR FR 8 h HURE, I Olympus
BX61 G WA i 41 MU 25 44 254k

1.5 SIS TEY T oy B ARt A
1.5.1 Bl KHEERAH &

B 50 mL 4 RN A E] 450 mL 2216E %
FEFEH F 30°CHE, 160 r-min ' PRGEFE 4 d )5,
PI4 000 remin ™' B> 10 min, Y FIE W, £ 0.22
pm S I8 S B3RS Bl TR
1.5.2  JEHEY X o> 7 B /A E

#4500 mL B1 JC B I8 28 65°C TiEFE 78 & 2 50
mL, 43 B 10 mL %& A X437 5 43 500 F18 000
BEATAE T KB BT A A S A 300 mL ZX4# 7K 1)
1000 mL #RHFR. L 30°C, 160 r-min ~" B %5 H A
TEIRAR 7t h R 7 B 0T 48 h. BATIHME 45FE 12 h o
e 1 IR, BTG  WEAR NGB TR I G
EKERZE 10 mL B IBENTFES 0. 22 wm JERR T
PEJEHAARRLLL 10100 A 100 mL $8 504 K 1Y
PR, 4 d JFIEM 4K a i
1.5.3  {EPEY) I CREDTTE A

50 mL Bl JEEEH A 150 mL Jo7K 4 BE,
HR T A 10 min, 214 000 remin "' Z.0 10 min, 43
TS EIEWDIVE. BRI IS4 65°C &5
EFEZE KW 4 2 50 mL J& , BRI 150 mL Tk 4
fie U R BB 10 min, PA4 000 remin”' B0 10
min, U _FIEWADONE B LRSS E — K. f
WA IE WL 65°C B e & k =15, L
IKFEARAR B BRI 8 45 2 50 mLL, L5 A L BT
VE S5 ARAF I IR 4y eSS i DOUE F D i JE A
IKEERIER E 50 mL, B4R £ BT TE 3RS 1Y
DUPEHB 2. K W W4l DLiE 4l . BL Jo B 8 W ad
0.22 pm JEMEJSEFEAARFRLL 15100 $ A 100 mL $5%¢
AR PR R BT, 4 d R E SRR a
T
1.5.4 3G VEY B A S B

B3 4y 50 mL [ B1 JCEUEW, B0 43 31 H 100
mL IEJRE 2R LR ORI 3 IR, AR 24 h, iK
e KA RN HUAH. ZKAH 2R i 5 78 AN 65°C HLA5 7R K
FAREAMAPLER. AHLHZ 65CHSEEET
J& , /D i To K i 5% B8 AR e 45 % 50 mL, 3
0.22 wm JERREFEARFILL 10100 42 A 100 mL 484
AR RBP4 d JFIET K a
B
1.5.5 IS AR E A b

B1 JCRA UK 437 7E 50, 70 F190°C 7K I 20 min
DL e e K B 8 121°C & Ja Ab B 20 min, 2 )
FE, 3T 0.22 wm JER SRR 12100 H2 A
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1.5.6 {ﬁﬁ%ﬁﬁ pH FE T ARSI 1 77 A M A1 175 4 40 Joi () 42 1 ik A 2 o 2

B1 JopA I8 W H S A AL EN (1 mol - L") 1R iR
(IRFR L 1:9) W/ B8 % pH {H°M 2.0, 4.0,
6.0.9.0,10.0,12.0, 1 h J5&RIJ&E pH(7.8) , 1t
0.22 wm JEMEJEHAARRLLE 10100 $2 A 100 mL $5 %4
AR IAERE AR R BT, 4 d JFIE MK a
.

1.6 SLRAHRGEHH T

KH SPSS 17. 0 FA4xF 5L 45 R A TR A B 25
PESHT, P <0.05 KW EH BE P <0.01 K ER
ETE

2 HREWE

2.1 ZHE Bl A =X

B1 BRIV Z8 B0 Fl ik 8 I A5 21 B AR RN 5 A 4
G3 U B JC A B8 VL, SEBR T L BR A | G R 8 VRN 40
T VR P s R 5 SR LR 1. PR R L R B R 4
d Ja KBRS a 58 0.98 mg- L7,
TOA B BB BT 282 a 4 0.04 mg-L™", IMATG
U BV T2 R a S a5 oh 0. 05 mg L5
XTHCZH AR LG, AR W B 48 R a 3 3 i 0.98
mg-L~"F&40.04 mg L.~ 1,%@@;395. 6% , HHF1E
BUT, O UE M AT BR B R 94. 9% , T & B BRI
MZEARK, SXTIRAIA L, 22 5 W B (n=3,P <
0.01) , 728 BI 431014 i A1 B8 HL A 58 1) 1 e A
H, LW, B1 ig%ﬁ:‘iﬁ%ﬂ@ﬁ%%%ﬁ_
ATIAET . AR IIBR BN 7.3% IR WRCRA B

XS AMF T 45 AL
10 ——= 100
—
08} {80
E 0.6 60
an Ko o -2
: -
(— T
g 04 B ik {40 &
0.2 & {20
0 P i B . 0
CK I I I

CK. XF#edl; 1. B1 G 1. Bl JCEukil; 1. #ik
E1 ARAEBLEREAATR
Fig. 1 Algicidal mode of algae-lysis bacteria Bl

2.2 FEEARETPEOERRERIES R

1 BI JCBA 8 A% 0 3 S P R 5% AR B
TSR RIE A AR, S5 R 2. hE 2 (a) AT LA
F il IEH EOEAR RS A i S R BT, B R AR T
BT A 88 250K, JE TR 15 5% 8 b JE, T AT €0 AR il
GRS ATTEAM T, 40 BRE T Ui o0 i, A0 B 4
NGAELP[E 2(b) ], 16 ~32 h BRI BE
— 53k, 200 R R 200 i P 2 R AN T LR
YA S R R Y K s AR B 2 (c) ~
2(e) ], 40 h Jo 20 A A A A P 40 5 O o O )i
[ 2(F) ], 200 i TR SR (0 A8 Sy o et Fifi 5 Bsf 1) 179

a IEWHBANNL; b 4TS h 5 AU, o AT 16 h 5 AN, d. KLFE 24 h SRR ;
e. AOFN32 h S AGEEANML; £ AMTT 40 hJRIBELNML; ¢ AMTT A8 bR ERELNML; h 43R 56 h A Y BEATAL
2 FEEREPHREBARE RN ERE (10 x100)
Fig. 2 Microstructure of Phaeocystis globosa in the lysing process( 10 x 100)
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WS M R R it — 20 4, 56 h B g% fE 4 o
A E LA 2 [ 2 (h) 1. DL E S B 45 55
SN, BRIE A B SR R A A FET 0L 2 - 20 A5
T 34— 4 M i+ 1 — 63K 0 M. B 20 1 4300 1Y) B A
Py J5 %o A4 L 5 A ARl s SR, A — 2 e 24
TH R, BN A0 5 254, SR 5 E— 25 T A L 4
W, 5 AR B B 25 5T T3 Al 2 A B E B
fIE. G, 6L A0 o P s i 2 A2V .
2.3 TP 1 KN E

SR FHIZEATT O 12 A0 W 33 2 A SO AR XS 43 o
SRR, ZE 5 UL 3. DA mT i kR 2 g 4
Fa i N0.94 mg- L' HA Bl JC T I8 R 38 K
442 2 5N 0.06 mg L™ IR ME%A593.6% ,TC
R BV 2 A BA A X 3 B i 43 243 500 F18 000 1Y
BB, BREEE 0 13. 8% T 8. 4% . HH It
FTHT 240 TR DR T R DG BV S A FH 04 05 P 4 S5 A X
43 & <3 500.

1.0 100

08 | . % 180
_é” 06 | 60
= i
g -
I 04t 40
) k#a
02 b o BRI & 120
= [T
0 . . . 0
CcK TI T2 T3

CK. XHERZL; T1. BI TCTUEN; T2. 3 500 sBHTAEPIENTHE ;
T3. 8 000 EHTEE B HTH:
3 EWMASMHREAREENRERR
Fig. 3 Algae-lysing effect of dialyse components to P. globosa

2.4 IEMEWI CEEDLVE 3BT

Bl T IERZ CBEIES A48 05 F A iE
BB 35 RZH T TE 4450 T A v A7 0 52
5 ERUE 4. PRl B3R 4 d e 6 IR TR
442 a iR 0.90 mg-L™", SR, A K
ZEAb PR T B JE VR Y B T AR R a RN 0.07
mg- L™ REEHR K 92.1% , TIEH MR M3 E a
FrEN 0.77 mg- L™ BREECRIUN 8. 4% . LFERE
BTG AR 20 IR R UUTE , th A
W, ALV A A B AN BRI . EIE TR
HBREEF N 80. 6% , B AL FIBRBERE L TR &
b TG U, TT RE DR R R . BT YE 2 B

Mo, —E WS LI R UTHE 7 B A — Ml i — 28 4
O3, MRS O n] BEJE th Z B B2, AN RER £ I

iva=8

1.0 100

0.8 | } 1 0
'T',-_n 0.6 160
s %
& ol
i 047 (— YT 140

—— Bl
02 | \A 120
0 ' | . | : 0
CK s1 s2 s3

CK. XFHAZL; S1. Bl JCRIEW; S2. ZMAULIE/S 1Y
IEWRAH ; S3. ZBFIURESS MUTEH
B4 ZETEANNKBREENTENR
Fig. 4 Algae-lysing effete of the components by ethanol

precipitation to P. globosa

2.5 UMY E

SEHEUESE PR | LR CRIX 3 R AN
IFi) 8 A7 LI ) 10 D 85 3 0 A 0 JO P A 2 (A LA
FU R - IE e < R < LR TR , e Ik
B R AR AL ], R TR T SR M % 7). B
TCHE IR AL e H 2K A 2R 216 26 BUS A HLAH
FIZKAH A7 S 6 1 K/ LI 5. UH Rl 28 0 I
ot R RAEBUS A MU G 3 T 4 2 a & 85000k
0.90 mg-L~"F10.85 mg-L™" BRI RED3 9 KM 5.9%
F110. 8% ,2 FiA ALV 77 2 B2 1) B v 1 B 43 JL-F-
A BTG 5 0T K AE B BRBER 53 R 93. 7%
M85.5%, S HAMIERBE (n=3,P <
0.05) , /K AHIEEBBA BTG R 0T INA 2R &
Fis K AH B R R 64. 4% |, Fe W] 2R 2T AE < B 5]
b i BV TR R 0, R AR A — s ] (R
YEFHAS R, 48 B H W 36 4440 5k 5 S /K PR . X e
Pl 2, 33k Fofr i P 0 S5 1 L T 43 I s /N, S K
5, REAS o8 175 W A0 R | 3 A AN P S, X B P 4 B
T R | DT 5 3540 i i
2.6 EHEYI IR E T

X B JC TR D VR 0 M s e DL BT 6. A
FRRTEL, A R 2 AL B B R IE R (F IR
25°C) 53R 4 d 5 BREEFR N 94. 2% ; TCH UETR 430
BN 50, 70, 90 F121°C (B EKH) 5, B
FAY K 92.3% . 91.2% . 88.6% F 92. 6% , 4% I
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CK. Xq‘,ﬂﬁéﬂ, T1. Bl %Iﬁ/lﬁ(&, P1. JJ:UC‘J:)*JK*E, CK iR 50 70 a0 121 0
P2 IESBEA LA ML HZROKAR; M2, HRA B g oc
El. ZFRZBKA; E2. ZFRZHRA LA
HS5 AIANERESESMREENEELR 6 RRE YR AREYL
Fig. 5 Algae-lysing effect of the components extracted Fig. 6 Stability of extracellular active substance at
by organic solvents to P. globosa different temperatures
JETNHRM 2R o SRS IRHABAZHEEHE O E 100
5, RUNH MY BURES E YR, U H R 25 121C o “
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