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Effects of Algicidal Substance on Phaeocystis globosa and Its Fatty Acids by the

Simulation Experiment

YANG Qiu-chan', ZHAO Ling' *, YIN Ping-he’, TAN Shuo’, SHU Wan-jiao' , HOU Shao-ling'

(1. Key Laboratory of Water/Soil Toxic Pollutants Control and Bioremediation of Guangdong Higher Education Institutes, School of
Environment, Jinan University, Guangzhou 510632, China; 2. College of Life Science and Technology, Jinan University, Guangzhou
510632, China)

Abstract: In order to evaluate the effects of algicidal substance on Phaeocystis globosa (P. globosa) and its algal toxin -faity acids,
the changes of chlorophyll-a, pH, dissolved oxygen, permanganate index and N, P concentration were evaluated by the simulation
experiment. Fatty acids composition in P. globosa was detected by GC-MS. After adding algicidal substance in simulative water with
the volume ratio 1: 100, the levels of chlorophyll-a, pH and permanganate index were reduced, while the concentrations of dissolved
oxygen and N, P were increased significantly within 14 days. Comparing with control group after 14 days, pH was reduced to 7. 51 from
8.50, chlorophyll-a and permanganate index were reduced by 82.3% (P <0.05) and 55.2% (P <0.01), respectively. Dissolved
oxygen was significantly increased by 29.5% (P <0.05). The concentrations of NH, -N, NO, -N, NO; -N and PO} -P were
respectively 0. 46, 1. 50, 6.24 and 1. 30 times higher than that in control group. 14 days after the addition of algicidal substance, the
total fatty acids of P. globosa were reduced by 83. 4% . The major fatty acids Cg,, C,4,, and Cg, were reduced by 100% , 97. 7% and
85.4% (P <0.01), respectively. Our results indicated that algicidal substance from Bacillus sp. Bl can effectively inhibit the growth
of P. globosa and reduce the concentration of algal toxin-fatty acid in the simulation experiment. This study provides a theoretical basis
for ecological safety of algicidal substance form Bacillus sp. strain Bl.

Key words : Bacillus sp. ; algicidal substance; Phaeocystis globosa; water parameters; fatty acid
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W IR A BROE i i AR e B RRE
SEAKHE, 16 pH J 6.0 ~ 9.0 30 Bl Py E A 48 1w 5 1
X BR P b B de 0 e R O R B R 1
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1 #R5FEE

1.1 SR B AN M o

ZEHUAT I Bl ( GenBank % 5% 5 J& JN228893)
P R 2] DA B TR 8 VN RO A 0 3 I 0 5 /K k3
B H], FH 2216 AR I T 4CHR B, 4T
FE1 000 mL 2216E A& KE 723 o F 160 remin~',
30CHHIEIR % H % 4 d J5, LA6 000 r-min ™" B0 8
min, FIERZE 0,22 pm 38 Lt 8 5 15 2 040 1
Y.
1.2 JEfh

P PR N EOE AR B ( Phaeocystis globosa) |
FH B B 2 AR 55 /K PR BRI 5 v 0 B 55 B AR 2L
PRt PRP S SRR 02 BRI R SRR
20°C +1°C ,EHRGEFE A4 000 1x, e H A 12 hi 12 h.
1.3 AHSLK

RRALL KA BB BT i U A 3 20 ) o A 2 KVl
B, K BERR 22 1. 100 pm 57 5 D 4 B TR 4
FHEIEY G A B 10 Lk g8 /KFEImAE) 2 4~ 20 L 38
RKFE T, BOMBRIE AR BE W, 45 000 46 vk 22 14
1.0 x10° cells-L ™", 3EFR&M5 1.2 sl
M —8 —AIKFETIMAFIEE R 1:100 19 Bl B
A P A R A B | 5 — AN K A AN g
PIVE X RRAH. WSS IR RN 14 d, B PR R
BEKBEIEA T AR ARG TN, G I 7 92 2 Ot 3 0
) (GB 17378.4-2007) , 53 M7 77k WL 2., BUREAG N
Ao X6 B2 5 b B 2H G REGR B[R] 24 000 Ix, S35 1% &
3 ANFAT.

R1 REKFEHIKBIENR

Table 1 ~ Water quality index of collecting water samples

Eistun K/ °C EREE/ %o IhEE/NTU pH DO/mg-L"! TN/mg-L ™" TP/mg-L !
WIHRE 20 20 0.88 8.02 8.01 0.91 0.21
®2 KRIEHMNESRE
Table 2 Methods for the determination of water quality index
ks 2 J5 % b IREJ7 ik
4R a P ) NH," -N BEM W OBk
pH pH it NO, -N LMLk
o0 il BR PR T B e AR 12 NO; -N PRSI Sk
DO ARSI E A PO~ -P WS 7 OELE %
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1.4 JRNiTR B o3 A
1.4.1  JRIIAR A4

BNE Y AT 14 d 5, 23 0 A B 20 Fixd
HEZH A 4 BT 000 mLZKFE, 284 000 r-min ™" &0 10
min J5 WCHEBEAIML. A G5 B EE: K (IR
13:7:5) IREVEW 10 mL, 450 W, 4°C #7530
min, &, FFERS)ZEIRCT 2B, B2 TR
RIfSAe i A3 Y0, % T 1 mL BT 4°C IR A7
.
1.4.2 JEimeH fafk

BUs mg BB RRALIEY), A 0.5 mL 0.1%
NaOH-H B, 55°C N 15 min JGIMA 1 mL 5%
HCI-F BRI, 55°C IR 15 min, FEAI1 0. 5 mL H,O0.
BHE  IGBTR FFEE FH 6 mlL IECLUBE AR 3 WK, &5
PRI E TR, AR R 0.5 mL ##17 GC-
MS #:.
1.4.3 GC-MS /3t

ik 4% k. JEAE IR 250°C, A I 2% i
280°C ; Akl R FHRFR ST . TG- 1MS B 4GS ik A
(30 m x0.25 mm x0.25 pm) , FIAFEIR 75°C 445
1 min, A 30 C -min ™' HETHE 2 150°C , R85 LA 1.5
°C +min "3 JF TR & 250°C, {4 4% 5 min, L) 10
C -min "' FHEZE 280°C , 5 3 min; A AR, H
WA A 1.2 mLemin ™' FERTIE 0. 1 MPa; HEFE
Jr AR FERE R 1 L, I SER 4 min.

G 260 BT 2515 70 eV, B 280°C | 2 111 i
£ 260°C , B F 414 7 [l A 50 ~ 500 u, FUdE R4 Ty
WO E LIS
1.5 Bdageitsrtr

SEIGECHE 2 VLSS + FRUETR R, H Origin
8. 0 FEATEHRAL T, 1 SPSS10. 0 #4418k Ge 1
G3HT , SR BRI R 7 22 0BT EL AN [) 3080 241 1] 7y 2
5,P<0.05 R EFHE, P <0.01 I 2ERK
e

2 HRE5HM

2.1 WERE 2k

IR ISR a S AR AT LA i A ) i
AR, 2 DU A AR R — SR bR, ZERU
H AR KAV st s b B e e K -4
RalWBERETREEH(E ). %614 d B4
PRAAM2R 2R a RO R LU ST BB ALK T 82.3% (P <
0.01). MEEE a BRAK, R ZEMATE BI JAME 1
Y Re A AN R BROE RSB 0 R K BRI AR Y i

4

3
T —— AFH4
o —— 4B
E o
"3
&
ﬁ
1
0 | | | | | | |
0 2 4 6 8 10 12 14

i iHg/d
1 ANE MY B UK I 4 3R a KRN0
Fig. 1 Effect of algicidal substance on

chlorophyll-a in the simulative water

2.2 pH, DO M ERRERFE AN 22 1k

KA pH |, DO F 4R R Eh 75 5 ARtk n & 2.
FHIE 2 (a) FIHL, FEVS B0 14 d N, AR B4 pH M)
TA1E 8. 50 FRIKZE 7.51. pH EE ML 58280065
VEFIA O, pH (B 5 26 W 36 280 & 1 Al
BLALL AR AR A R i S 00 3R W BIIS PR ) 3K
TERRREBE A Z BN DA s, T
KA pH {H A AL,

KA v A AR Ve B AR AL ] 2 (b)), ]
P, B 2 S 06 B TR AR 38, X BB 4 R DO e A 1
A EEZE H DO W R R, SCE A 14 d B X R4
DO W 8. 51 mg- L™ FEKZE 7. 14 mg L' &b
P H DO W H 8.51 mg-L™ JHE & 10. 12
mg- L~ AEXSFXT RN T 29.5% (P <0.05).
I T BB T A R I SR AT T KR
YA, BUT AL FE K T Y DO B R R, KA
B AAURB T B R | AAR rh f AE R B G

P v o ) A B | K AR v v R R HE L
I 5 4[] ) 185 AT AR 5 AR A5 T P 40 Jo ) % R
2 P e i TR - Kt 2 56 s ) g 3 o i 444 o [ 1 2
(e¢)]. SE80 % 14 d B, AbBRAL i PR Eh 48 50l e
I 7. 40 mg-L~"8/0 3] 4. 23 mg-L~" | FL AT BRZH [
8T 55.2% (P <0.01).
2.3 KRN, PITEMAEL
2.3.1 NH;-N, NO; -NFINO, -Nfy 254k,

R K AT N TR AR A& 3. rh
AL, AE BN M IR JE, Ak B4 NH, -N A
NO; -NAY ¥ B 52 3% ik 3, 2 v B 0 5 14 d,
NH, -NH#I 579 0. 30 mg-L ™" HEHN % 0. 47 mg-L~",
FEXF AL in T 0.46 5 [ 3 (a) ], AbFEAL Y
NO, -NFINO, -N¥fe Ji& ifi &b P s [1] f4) ZE K Ty 84 o, 28
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—Oo— Ak EAH
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Z 80
75

W RA/me L

(c)

M ERAR AR H me- L

l 1 l l
0 2 4 6 8 10 12 14
I [a)/d

[

B2 RmiE Y RS G pH, DO 15 fRES H 18 B K 20
Fig. 2 Effect of algicidal substance on pH, DO and

permanganate index in the simulative water

14 d i}, ZbHLH HFNO, -NFINO, -N¥ 3 43 1) 38 i 2]
2.68 mg-L ' f10.05 mg-L~", AX}FXF B4 (0. 37
mg-L 7' F10.02 mg-L™") 2B HN T 6.24 F11.50
f5 (P<0.01) [ 3(b)M3(c)].
2.3.2 PO -P 7Rk

KA PO;-P Mk BE R AR AL AN & 4 iR, M
AL ARBRA TR PO, -P R i Ak B S (] ) 3 o i
LB 14 d S IR A 0. 12 mg- L7 SN
0.23 mg-L™", L XFHEZH (0.10 mg-L™") #80nT
1.30 f% (P <0.05). XJHELLrp PO, ™ -P ¥ AR fL A
K,7E0.05 ~0.10 mg-L~" FffT i 5h.
2.4 FICARREBENRIIR 2L

BRIV A 5% A 25 W) 2 2 W 43 43 A B D7 R 25 25
R v UG . R FE T e AN R AN
Py T RO A 3 i 2B A 00 s T S R U TR
KRR BT AR 02 2t A ERE
. TRV RS 14 d, 40 B RE TR IR 2 A Ak
PRZH AR IR IE R BE B o W 1) 5 R —— AR T R A

(a) —— A
—O— AbBREL

A gL

0.08
(c)

0.06

0.04 |

T ff A/ me- L

e

=

[
T

=

I /d

B3 HmEEYRENKE R N 2SN
Fig. 3 Effect of algicidal substance on N element

forms in the simulative water

—s— T4
—O— P4

IER AR mg L

0 2 4 6 8
fi i)
B4 FmiEEREELKES PO; - -P iRERENE
Fig. 4 Effect of algicidal substance on

PO3~ -P in the simulative water

SRR AR (£ 3). H# 3 nl AL, ARBINE Tk
Pyt B T BRI AR B B e R R B o
7 ﬁl‘ﬂﬁﬂﬁﬁfi,ﬂﬂ C14;0\ C16;0\ C16;1\ CIS;O\ ClS;l\ C18;2
M Crgyy BN 2.29 mg-L™", B Cigp\ Cipo A1
Cug W& B fc v, 0 30 0.63, 0.44 F1 0.41
mg- L™ BOMNE MY T AL B A S 1A
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14 d, SR 6 FRAR TR , Forh C, ARSI K
JE W R B e A B A 0,38 mg- L™, A H ) BB 41 [
k7 83.4% (P<0.01),Hr C (JEIKT 97.7%,
Coo [EAK T 85.4% (P <0.01), &WAZFHAFTH B
FELAINE P SRR [ SR KA b B R IR A
WEHR—IRWIRRN &

£3EM R R TR B R0

Table 3  Effect of algicidal substance on fatty acids

from Phaeocystis globosa

fEWifR XA/ mg-1 ! AP /mg L' FERR/ %

14.0 0.37 £0.05 0.15 +0.03 59.5
160 0.44 £0.03 0.01 £0.01 97.7
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