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Toxic effect of Tris-(2,3-Dibromopropyl) Isocyanurate
on Nannochloropsis sp.
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(1. College of Chemistry and Chemical Engineering and Environment, Qingdao University, Qingdao, 266071, China;

2. State Oceanic Administration, First Institute of Oceanography, Qingdao, 266061, China)

Abstract: In this research, toxicity of tris-( 2, 3-dibromopropyl) Isocyanurate (TBC) on marine
primary productivity ( Nannochloropsis sp.) had been studied. In order to study the toxicological
effect of different concentrations of TBC on Nannochloropsis sp., growth rate, inhibition rate,
chlorophyll concentration and photosynthetic activity were chosen as experimental parameters. The
results demonstrated that algal cell density decreased with increasing concentration of TBC, and
showed a dose-effect relationship. The chlorophyll concentration and photosynthetic activity were
inhibited obviously by TBC. This study could provide some new scientific data for the research of
TBC on the marine ecological toxicology.

Keywords : Tris-( 2, 3-dibromopropyl ) Isocyanurate, Nannochloropsis sp., growth inhibition,

chlorophyll concentration, photosynthetic activity
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Fig.1 The liner relationship of the optical density and cell concentration of Nannochloropsis sp.




8 1 TR = (2,3- IR N AR ) S UK IR TR fRUL BR 9 F) 2 A 1435

VRO B 5 P 20 0 2% B 22 I] AR 2R M BRVBCAY 3 = 157.39894x—5.64387 , M 2B R* =0.99757. K
W TR RS szme ) S B IBRE N B (0 .24 48 72,96 h) K N 35 Y 1) ' 285 5 A, {8 ma] 33245 1 K 7 I B
FA) PR A L 285 5, DA TR 3 4 A= R e A A2 A
1.3.2 HEHIAS AT DL0ON e B2 (NOEC) Al

R R TBC X ABl Bk e 0 s MR 55 , 75 ZE 0B DMSO X Ul BR 5 15 . PR e 256 1 JE 22 A
DMSO ) NOEC {H, LAJG B R S50 Hr R B0 FHX SR BE , LABA A DMSO AS 2 X S2 i 45 S v sl ') ok
E1 A A FHL AR T S VR A4 L 225 8 AR X REURE it v S A A B B 2 IR B OC R L RE A ] DMSO X i Y 1) 52 i
BE.LL 72 h S AN M B R bR, 1R — A F A i BE AR W X O Y DMSO ¥R BEAE A 52565+ Y NOEC
1.3.3  TBC WF3cdbhBRose A Rl 52 56

MR8 791 S 36 45 B TBC 45 i 4H #k B2 % & 4 10,100, 1000 ng - mL™", & B — 4> 25 [ % B 4
(0 ng-mL™") ,BFAL 3 P47 G0 5 K Bl BRI 2P S A5 24 h BEVROYG S R, AR ' 28 R 35 400 i 2%
AR SN, 45 HH SR DL R v 40 6 2 32 1 72 Ak, DA TR BBl sk ol g A 4 36, i 6.

TRCHA R 11 A K SRS BT RF () A 0 8 g, = 8 30 o A0 s A 5174 B A ke T 5 g 0 i =
T TBC 288 o Wbl sk it 9 AR AT R 206

w=(InN,~InN,)/t

Ao w IO ROR o BEIIGFRITE] B R d s N SR AE K, N R B PTG A ek, N,
R REFEE] ¢ )5 20 R

TBC X (A BREE i A= A A 3 mT o =05

1= T/ oy

Ko T A RINEI R w R KR u FER R AT TBC 25 5 RE S b i s 4i i AE KR ) 3w X 7R 4o
HE A Pl A A R
1.3.4  THAUIEREE TSR R Wk B

MR E R EEAEENA R E LN O R, BA I AL MR e, 2Ot aEH 2
AALD R AR LA VR 4 2 MO M RE it ¥ = A R K B AR SRk K AR G R RS
FIIH 2 229G (PAM ) K e 1) i 2 2 v BE . ORE R (] BEOR 2805 0,24 .48 72,96 h. 38 2+ Kl 73k
PIBRFEENT LR R UL AR ML, 04T TBC 2 58 A BT f A0l R i 2 28 Wk B AR A Py 2
1.3.5  (EAERELA RN

FIF S R DAL (PAM) K RO G 06 H BURE I B R 0,24 148 72,96 hoBF5Y TBC 2 5
SEFRJE AR BOE E S PR AR E L.

2 R 55

2.1 Y FRIBEONE e I

W 6 DMSO ¥ 0,0.3% .0.4% .0.5% .0.6% .0.7% , B FEBEE 3 ANFATRE, A 5086 1 k.
A ERBEA A HERN 35 2.0 10° ind - mL ™" I 5E 72 b J5 F 1 26 200 0 28 12 AR %oF R 2FL 200 o 8 2 22 [ ) 56 2R
RELETE 2 FiR.

DMSO X 52505 A A sE M Bl 2 DMSO R 32 (14 3% iy e A2, g Se R B o s 2 AR K 2 EE T, 4
DMSO ¥ B 3K 5] 0.4% 2e A7 1R 5E 2 A 1 T e 40 b 2% 12 3 1) e KM XA R FE T 0y, B Bl
DMSO e B 18 R A A 32 M, 23k 5 0.639% B, 248 1Y) 200 M A5 a3k B0t BRZEL AT 26 47 SR B0 45 R ff 2
FAUEKBE 72 h NOEC FUE A 0.63% .5 i FE AN BT A AR B i H DMSO & #1975 0.63%.

2.2 TBC X fltiABkese A= K A ] e
22,1 sk AR th 4

SEIEH 1000 mL = AL, NI 600 mL £ FHTEE /K, A & He K BB K, B 3 AP AT il ek

BRI UG EEFN 3R 3.0x10° ind - mL ™" RERR 24 h BURE 058 SRRk B A 1 AR R i £k W& 3 s f R 3



1436 B2 5% 1k 2 34 %

AR, AR EUERBEZE T 2 d B3 Y L I BOWGDUER S 1 200 LT A AR Ak 5 285l 1o A
Ja , BEAN N AR A MR AR RO AU T S 11 358 200 M 2 I i RE R, T A R 8 M A RV (HE R0 3 d)
4 TBC ZFEIBE MG 7 d ZiAy Ak 3 — @ R0 AR RO PRI I, A R AP 5 3], eI 300 56 240
JHE I et B AT IR R m i AT,

05 n 181~
A ek ——
— 16 a
5 E T
2 220 Bl
& S ik
S 2 r
X 215 X 10
’M s ool
® 510 ¥=21.20696-0.43095X+0.78032.X"~ é |
2 2l0F 0.20651X3+0.01423X* —
= B R?=0.99702 ' =2 ° B
® : o4l
20.5 b
I S R S N | S R R R N ST B R B
0 0.30 0.40 0.50 0.60 0.70 0 1 2 3 4 5 7 8 9 10
DMSO E/r &8’ /% i [k)/d
B2 LW DMSO) FAS i] L0 He E (NOEC) B3 RHUEGRIER A M TR A RK
Fig.2 The no obvious effect concentration of DMSO Fig.3 The growth curve of Nannochloropsis sp.

under normal conditions
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Fig.4 Effects of different TBC concentrations on the growth of Nannochloropsis sp.
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Table 1 The growth rate and inhibition rate of Nannochloropsis sp. after TBC exposure
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