R IRE REPORTS

3

Tutst!, xR, FEH, LR R’

(1.

40.86%,

20

, 222005; 2. , 222005)

WE: BEARMERR K Bt R F AT, § AR T T AR T R RIS IR
TH, B FAEERE RSB HR R . AR A BB T 7 ) K3 (Alexandrium tamarense). 4k
3 (Thalassiosira weissflogii)Fa %k & € X 3 (Paviova viridis) A K&, AMBEERSATEEL a 9 E
A BH, FRRAR R EREGRARA ) R B xf 3 MRF MR FEIE, EREAN: AR
BmFE AR FEOAEREA — I RIER, R ZIREA 12mg/L 8374 F 5 5] A 22.9%F= 20.04%, 12
sTilbe A RE—ZAE EAIGHER. MR B S8 ERCRENEAREAWHER, RER
JE A 12mg/L B 374 & 554 26.11%F 23.6%, *TRIBE KL KE A KA —Z gt E A, %
BEHLKEFCRERES, AMEARRTERES 3mg/L B, T4 E a 2 FH LI RIK, ET4%% a
B EH A A3t B ALY 68.6% A 50.9%, s Tk, MARME G E a i Frrks R R, AR B
3HEEMETRE a4 TN Y RARECERESEMESEB T R LKE, L8 E a 5205 A4
B LR 49 1.1%, 24.9%, 88%.

KR AR, ROR =B Bk vt E e FEAN
HRESES: Q89 XEAFRIRAD: A X E %S 1000-3096(2013)05-0039-06

L1 ARSI
12, 1.1 ##

(Alexandrium tamarense)

50%! (Thalassiosira weissflogii)
, ) (Paviova viridis)
, /2 ,
(
31.00~32.00) S S 121
, 20 min
’ 0.025mL 100mL
S , 100mL s
’ ’ 100mL, 250mL
’ 0.03g 100mL
, , 100mL ,
’ 5 3 100mL, 250mL
a ’ :2012-06-25; :2012-12-22
, : <« -- (2011BAD13B03);
(BN2011035)
’ (1966-),

, E-mail: lygwhbly@126.com

Marine Sciences / Vol. 37, No. 5/2013 39



R RE REPORTS

12 Fik
1.2.1
/2
s /2 ,
20 mL
180 mL f/2 500 mL ,
3000 Ix, 12 h /12 h, 3,023
+1) (5]
122 EEAERKUE
4d 200 mL, OmL
ImL 2mL 4mL 8mL R
0 1.5 3 6 12mg/L 5
3
R 5SmL s
680 nm A 7d
:K=(nN, InNy)/T K
, No , N t
T (h)
123 HETNER a TR
1 1omL
20d .5 6000r/min Smin,
, =20 12h 9mL
95% (80 ) 80 2min,
10min, 4 6h
, 5 6000r/min Smin, s
665nm 750nm A S
Imol/L , 665nm  750nm
4
Chla  =27.9 X<[(Eess E750) (Ases Ars0)] <V /
%
, Chla a
(ng/L); Eges 665nm ;
E7s0 750nm ; Asss
665nm 5 Aqs
750nm vV
(mL); V (L)

2 BEREAHM

2.1 AR 3 A IGAMEARENR W
2.1.1 EHEWFHILKE(A tamarense)

A. tamarense

40 /2013

R , A. tamarense
R , A.
tamarense S

12mg/L ,
, 22.3%, i

1.0

0.0 1 1 1 1 1 1 1 |
1 2 3 4 5 6 7
i fE/d
1 A. tamarense
Fig. 1 Effect of different concentration of nitrobenzene on

the growth of 4. tamarense

2.1.2 (T. weissflogii)

, T. weissflogii

s T weissflogii

2 , (2 ;
(71

1.0 -
| —=—O0mg/L

0.8

0.6 -
%‘3 L
0.4+
0.2+
00 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7
B TFl/d
2 T. weissflogii

Fig. 2 Effect of different concentration of nitrobenzene on
the growth of 7. weissflogii

37 /5



R RE REPORTS

B

T. weissflogii

, 2 s 1.5mg/L 7
s 3
2.1.3 LREERBE(P. viridis)
3 , ,
P. viridis ,
R P. viridis
12mg/L
20.04%, >
9% , P. viridis,

05| 2 0mgL

—A— gmg/L
—v—6m
04} —e—12mg/L
L 031
‘E, EP
02}
01| E
———4
0.0 I I I I I I I
1 2 3 4 5 6 7
Ffifl/d
3 P. viridis

Fig. 3 Effect of different concentration of nitrobenzene on
the growth of P. viridis

22 MR Eat 3AEEAEEKREGH
2.2.1 BEBWP LKA tamarense )

, A. tamarense

>

B

3mg/L , A. tamarense 13.26%
] ) A. tamarense
4 , 3mg/L 7
, 13.26%,
3mg/L
2.2.2 (T: weissflogii)
5 , ,

, T. weissflogii ,

12mg/L 7
, 73.9%

12 -

s fE)/d

4 A. tamarense

Fig. 4 Effect of different concentration of resorcinol on the
growth of A. tamarense

08- __ Omg/L .
| —e—1.5mg/L
—a—3mg/L
06L Y 6mg/L
Y[ —e—12mg/L
‘és 0.4+
02}
0.0 1 1 1 1 1 1 Il
1 2 3 4 5 6 7
FrfIfl/d
5 T. weissflogii

Fig. 5 Effect of different concentration of resorcinol on the
growth of T weissflogii

2.2.3 (P. viridis)

, P. viridis
b

6mg/L | 76.4%,

23 AR 3 AEEMETRE a ¥R

, A. tamarense

Marine Sciences / Vol. 37, No. 5/2013 41



R RE REPORTS

a R , a >
3mg/L , a , >
68.6%, 1.5mg/L a ,
89.7%; T. weissflogii a 030 -IZZ?@%@L
—a—3mg/L
, 6mg/L , 025 - —v— ?12n§/LL
T. weissflogii a , o lamg/
0.20 |-
0.7%, 12mg/L a
, 89.17%, < 015 -
; P. viridis ) 0.10 |
a . P. vir-
o 005 | $—
idis a , 12mg/L
, a , 000 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7
41% 3 a I [E)/d
7 a ,
. . . 6
A. tamarense P. viridis a Fig. 6 Effect of different concentration of resorcinol on the

T. weissflogii, growth of P. viridis

E

5 2y il
W AR
% % WED SN
£
=
®
i
i
T
=
[ ] 1 1 [ ] [}
0 15 3.0 6.0
A EER B BYR B/ (mg/L)
7 3 a

Fig. 7 Effect of different concentration of nitrobenzene on the content of Chlorophyll a of 3 marine microalgae

\ _ e oy 5 5 a >
24 AR Bt =AEERETEE a &
12mg/L. a 5
oh
1.1%
8 , , A.
tamarense a > 3 %ﬁi\‘
, bmg/L 12mg/L a 2 3
90.14% 92%,
T weissflogii a A. tamarense  P. viridis
, , T. weissflogii T. Weissflogii
a , 6mg/L 12mg/L T. weissflogii
a 58% 52% P. viridis
A. tamarense T. weissflogii, P. A. tamarense,
viridis a >
42 /2013 37 /5



R RE REPORTS

5. B I 7 L KEE
WG

% 4k O S e FiE
£ N
® 3t
®
i
= 2|
%
®
t 3

0 1 1 1 1

0 1.5 3.0 12

[E12E B B B B/ (mg/L)

3

a

Fig. 8 Effect of different concentration of resorcinol on the content of Chlorophyll a of 3 marine microalgae

A. Tamarense P. Viridis a
, T. Weissflogii

a ; 3
A. tamarense

B

T Weissflogii  A. tamarense

, .30

1. , 2000, 30(3):

428-434.

, .8 1 .

( ), 2002, 18(2): 117-120.
Field C B, Behrenfeld M J, Randerson J T, et al. Pri-
mary production of the biosphere: integrating terresrtial

and oceanic components [J]. Science, 1998, 281(5374):

[4]

(9]

237-240.

Richmond A. Handbook of microalgal culture: Bio-
technology and applied Phycology [M]. USA: Black-
well Publishing Company, 2003: 359-360.

s b b

[J]. , 2012,31(2):
79-82.
N a
1. , 2000, 12(2): 185-188
[J1. (
), 2007, 43(3):71-74.
[J]. , 2006, 30(5):
15-17.
, , , 5 3
[]. , 2011, 30(10):
1751-1757.

Marine Sciences / Vol. 37, No. 5/2013 43



R RE REPORTS

The toxicological effects of nitrobenzene and dihydroxy-
benzene on three Kinds of marine microalgae
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Abstract: The investigation of toxicological effects of nitrobenzene and dihydroxybenzene on marine microalgae
was designed to tip the severity of damage by chemical wastewater pollution in the aquatic environment and re-
vealed potential application of marine microalgae in the purification of wastewater. Using the Alexandrium tama-
rense, Thalassiosira weissflogii and Pavlova viridis as tested species, microalgae growth and chlorophyll a changes
as parameters, the toxicological effects of different concentrations of nitrobenzene and dihydroxybenzene on these
three kinds of marine microalgae were studied. The results showed that nitrobenzene had inhibitory effect on the
growth of A.tamarense and P. viridis and the inhibition rates were 22.9% and 20.04%, respectively at the
concentration of 12 mg/L, but had stimulative effect on the growth of T. weissflogii in some extent.
Dihydroxybenzene had inhibitory effect on the growth of 7. weissflogii and P.viridis and the inhibition rates were
26.11% and 23.6% at the concentration of 12 mg/L, but had a stimulative effect on the growth of 4. tamarense . The
content of chlorophyll a in the A. tamarense and P. viridis reached the minimum at the nitrobenzene concentrations
of 3 mg/L, and they were 68.6% and 50.9% of the control group respectively, but less effect on that of 7. weissflogii.
Dihydroxybenzene had some effect on the content of chlorophyll a in the three kinds of marine microalgae: P. viri-
dis > T weissflogii > A. tamarense, with chlorophyll a concentration of 1.1%, 24.9%, 88% respectively of the

control group.
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