$30 % 510 8 WO b % Vol. 30, No. 10
2011 4F 10 A ENVIRONMENTAL CHEMISTRY October 2011

STHERLEMX I MAKEEYNSEER"

N >~ 1 22 =1 > 1 2 1
LA & OF O R F OB ORERT
(1. BB A AR PR 52k 5 B P KT TR, JM0, 241000,
2. BROTERFIFER 5, T, 241000)

W OE O ESN MM EMERERENEL,RT S MG YR E O NIREE (Chlorella
pyrenoidosa) EHEME (Scenedesmus obliquus) AL FIFLIE % (Moina macrocopa) 3 Fh7K A= A=W ) R, 45 =
B TESERHE 6 K, Bl A5 Wk B 44 0, 356 200 8% 12 5 of BR LR EL B S8 1 B, 22 AR I 76 48 b JE T
o, SR RN DG AR M AR AR By 2, 4- G 2,4 A EEI N 2,4 ,6- = A5 5 MBS L B W1
556 RN R (A% /NEREE A RN MR BE (B, Cop ) MR My :7. 73 .25.21.33. 19 .38. 51 H125.08 mg-L™"; %}
RN 9. 1330, 28 40. 77 .48. 09 F1 16,09 mg-L "3 75 48 h, X 3 — Wy . 125 — [ .2, 4-— S5 .
2,4-ZAH BRI AN 2,4 ,6- = HE IR 22 BRI T 1Y) 2R BOE AR VR B (L.Cso ) {E 430 1. 92110, 75 (15. 53 (15. 68
F19.87 mg-L™". 5 AL G0 3 Bk A= £ W (0 SRR DRI 260, X8 R (9 B bk otk 2, 4- RS 1 TR0
.

KEIR  KAEAY), BRAEY, SR

e SEPIREY 7P iR T A i s 27/ B ks S Ve L A L R % A el
IR AR R B O T GG AR PR 2 RN K B S A B R A Y. XS KA
Az b B E AR, 5 B 2 AL PREUOR BE IR B HR AR , A2t UK SRR R BT 3, fE H AR 2
PR AN AAE R

TEGRUT 2R G P AT PR L B TEZ A S B R/ NIRRT e e R B K I A
TN SRR R AL S RGP IR 773, UK A B B O SRR PR, AR 2 RO B
KA S R G A R AR R BRI AL A I A TR RIS K R ) R e
(BESE) M B (ARt ) (] 9 v RI PR, LSRR B8 bR, A 306 S J 15 97 0 i, X /F 22 3 ) A it 7
25 [ I G RS A T KA AR S AT i T AL S S BN K A5 Y SR 16 Bk AR,

PRI st TS S A A % S 8 R R VE R 9T, I AL S R K A AR S R A 2 B

2R S BB 1 P P B R FEE ( Scenedesmus obliquus) , 25 A% /NEREE ( Chlorella pyrenoidosa)
FIZ RN 7% (Moina macrocopa) YERZAAXIGE , WF58 T B ISAL G WXt 3 Bk A A= Wy g s PN, S il
FE B A P AH S PRI AR HE SR LR =K i

I i XD RES

L1 SCmbhkl
R I 2,4 2 4R 24,6 A I 2P A R
E F R /NEREE ( Chlorella pyrenoidosa Chick ) FIE}= M5 ( Scenedesmus obliquus ) W B H E Bl 2% B /K A=
AW B, PIARERS T HB-4 B bl 5.
Z IR NE 1% ( Moina macrocopa ) B H A I e 2E 3L,

2010 4E 11 F 19 H k.
K [ SRR L 4 VE BT ] (30870429) 5 SRR RIREA U 1 SR RRSE 46 T 40T F ( KI2008A084) V5 .
w o+ JHIHECR A, E-mail; cyhztt@ mail. ahnu. edu. cn



1752 E78

i

1k 30 %

g

1.2 SEI PR ) i &

HB-4 8% 3% 5 F 4. (NH,),80,,0.2 g-L™';K,HPO,,0. 015 g-L";CaCl,,0.015 g-L';
MgS0,-7H,0,0.08 g-L~';NaHCO,,0.1 g-L~';KC1,0.025 g-L~";FeCl;,0. 15 mL-L™"; +HHEH% ,2 mg-L~".
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Fig.1 The effect of five phenol compounds (mg-L™") on Chlorella pyrenoidosa Chick

R1 5 MBS TEAG/NEKER E,Cs LLKZIHT77 (5 6 K)

Table 1 E _Cs, and regression equations for five phenol compounds on Chlorella pyrenoidosa Chick (the sixth day)

By E ) I} 5 e R E,Cs(mg-L7") P

Xof 2 y=4.8629x +12.2 0.9071 7.73 0.028
VP oy y=1.5276x +11.483 0.9513 25.21 0.021
2, 4- T W y = 1.5017x +0. 1552 0.9282 33.19 0.011
2,4- " higFE ) y=0.9426x +13.7 0.9382 38.51 0.021
2,4,6- =15 y=1.5293x +11.638 0.9376 25.08 0.023
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2, 4-GOR 2 ,4- R AN 2,4 ,6- = A R T RAE Y E,Cy 4351 9.13 30. 28 140. 77 48. 09 Fil
16.09 mg-L™". M4 [ 5B B89 R GBr AL 24 90 I f& 5 4G 5 00) (HI/T 154—2004 ) H1 () 43 b
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Fig.2 The effect of five phenol compounds(mg-1L") on Scenedesmus obliquus

R2 5 MBS YERTRAEMBEN B Cy UK AT FE (5 6 K)

Table 2 E, C,, and regression equations for five phenol compounds on Scenedesmus obliquus (the sixth day)

AALE Y 815 7 % R? E,Cs(mg- L") P

o 2 y=4.6457x +7.6 0.9411 9.13 0.037
VP iy y=1.5057x +4.4 0.9381 30.28 0.021
2,4-HE y =0.842x +15. 668 0.9044 40.77 0.016
2,4- g y = 0.9233x +5.5948 0.9670 48.09 0.013
2,4,6-=fil y=2.3114x+12.8 0.9161 16.09 0.023
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PEAGSI) (H)/T 154—2004) g 53 Gkt ™, 5 RIS AL A P 22 BRI 38 AR P e P4, Seh
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Table 3 The toxicity experiment results of the five phenol compounds

FET-2/ % WAL (y)
e B/ (me-L.7") 2 h 48 h 24 h 48 h
0.5 4 11 3.12 3.77
1 14 26 3.92 4.36
Xof 4 1.5 21 33 4.19 4.56
2 35 52 4.61 5.05
3 62 82 5.31 5.92
4 83 100 5.95 —
5 7 36 3.52 4.64
10 11 52 3.77 5.05
I 15 19 60 4.12 5.25
20 43 64 4.82 5.36
25 67 82 5.44 5.92
30 83 100 5.95 —
5 7 12 3.52 3.82
10 27 26 4.39 4.36
2,4-Z @R 15 40 46 4.75 4.90
20 53 63 5.08 5.33
25 77 90 5.74 6.28
30 87 100 6.13 —
5 4 19 3.25 4.03
10 12 25 3.82 4.33
2 ,4- " RE L 15 20 34 4.16 4.87
20 51 63 5.03 5.13
25 86 93 6.08 6.28
30 100 100 — —
5 21 37 4.19 4.67
10 36 51 4.64 5.03
2,4,6- =Tl HEM 15 50 67 5.00 5.44
20 60 67 5.25 5.44
25 75 89 5.67 6.23
30 86 100 6.08 —
F4 FEREAY AR LCs (H (mg- L") il 95% {5 FR
Table 4 Regression equation, LCy, values (mg-L™") and 95% confidence limits of toxicity
Ay B R /h Ja 5 R LCso 95% HE {5 MR
24 y =0.7665x +2.9837 0.9780 2.63 3.35—1.91
p St
48 y =0. 8349y +3.3962 0. 9896 1.92 2.55—1.59
24 y=0.1021x +2.8137 0.9774 21.38 24.72—18.04
[T St
48 y =0.0574x +4.383 0. 9436 10.75 13.04—38.46
R, 24 y =0.0996x +3.192 0.9796 18.15 22.02—14.28
48 y=0.1178x +3.171 0. 9800 15.53 18.24—12.82
24 y =0. 1374x +2. 407 0. 9607 18. 87 21.36—16.38
2, 4- il AL
48 y =0.106x +3.338 0.9252 15.68 17.15—14.21
Rpp— 24 ¥ =0.0731x +3.8593 0. 9950 15. 60 17.91—13.29
48 y =0.0706x +4.303 0.9198 9.87 11.18—8.56

FIRSLER AR 5 MR G YRR AE A B — e L. T BRI, R e,
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THE TOXIC EFFECTS OF FIVE PHENOL COMPOUNDS TO
THREE DIFFERENT AQUATIC ORGANISMS

XU Wenwu' MENG Jing® HU Wei' ZHANG Dian' ZHANG Tingting'

(1. College of Life Sciences, Anhui Normal University, The Key Laboratory of Biotic Environment and Ecological Safety in Anhui
Province, Wuhu, 241000, China; 2. College of Environmental Science, Anhui Normal University, Wuhu, 241000, China)

ABSTRACT

Based on the measurement of algae cell density and daphnia quantity, the inhibitory activities of five
phenol compounds against three different aquatic organisms, i. e. Chlorella pyrenoidosa Chick, Scenedesmus
obliquus and Moina macrocopa were tested. The results showed that the algal cell density was reduced
significantly on the sixth day and the quantity of Moina macrocopa decreased sharply in 24 h with increasing
phenol concentration, exhibiting a good concentration-effect relationship. On the sixth day, E,Cy, of
hydroquinone, resorcinol, 2,4-dichlorophenol, 2 ,4-dinitrophenol and 2,4 ,6-nitro-phenol on Chlorella
pyrenoidosa were 7. 73,25.21,33.19,38. 51 and 25. 08 mg-L~" respectively, and those on Scenedesmus
obliquus were 9.13,30. 28 ,40. 77 ,48.09 and 16.09 mg-L~" respectively. The 48 h LCy, of hydroquinone,
resorcinol, 2 ,4-dichlorophenol, 2 ,4-dinitrophenol, and 2,4 ,6-nitro-phenol on Moina macrocopa were 1. 92,
10.75, 15.53, 15.68 and 9. 87 mg-L "' respectively. The results showed that hydroquinone had the strongest
toxicity while 2 ,4-dinitrophenol had the weakest toxicity in the five phenol compounds.

Keywords: aquatic organisms, phenol compounds, acute toxicity.

AEAEAN A LA A LAt atlallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallallalfallaly

ZECHAEEHEFTHEREILESIMTNAERARESERRES

FHARHEEATZIN 10 712 F 2 10 A 15 FEILEEIM 8+ R LSRR AR 2 B W 2 (BCEIA)
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B QI HAR 0 €38 R T RE S — P LKA A 52 ) FAFT. ZHEAE Bond Elut [EHIZEI™ i, P47 3 40 4R FORE
AL B 28 0 1 P AR 52 B B3R 5,y o T 6 5 A 0 26 1 2 4L UK Poroshell 120 Wb ik, HEAIT 15 42
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it i) J&W Ultra Inert S0 G REHE SR PR B M IE 25 H R , 7 2 TR 1 25 40 (0T 50 5, 0 T 615 T4 57
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iFunnel PO 6T TR G336/ 3% (1.C/Q-TOF ) 2 46 AT FH T 41 B FLBR A4 0 R 14905 6420 = T K DU AT 1.0/
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