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Abstract

To assess the toxicological effects of specific petrochemical pollutants on Ruditapes philippinarum
and provide a reference for petrochemical pollution accident evaluation, acute toxicity tests were
performed from October to November in 2017. The results showed that the Ruditapes philippina-
rum was sensitive to the pollutants and the terra cotta radicans were not. The 96 hLCs, values of
ethylbenzene, toluene, m-xylene, p-xylene, o-xylene, benzene and trichloromethane for Ruditapes
philippinarum were 53.8 mg/L, 69.3 mg/L, 61.4 mg/L, 66.2 mg/L, 62.9 mg/L, 137.7 mg/L, and
128.5 mg/L respectively. The safety concentrations were 0.54 mg/L, 0.69 mg/L, 0.61 mg/L, 0.66
mg/L, 0.63 mg/L, 1.38 mg/L and 1.28 mg/L respectively. The toxicity is ethylbenzene > m-xylene >
o-xylene > p-xylene > toluene > chloroform> benzene. The 96 hLCs, of specific petrochemical pol-
lutants on Ruditapes philippinarum was significantly associated with the Kow value. The greater of
Kow value, the lower of 96 hLCso and the greater the toxicity.
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1WA AT (Ruditapes philippinarum), F&—F0 B SE = /N OGE D12E, R BEZFRK7 M2
BEAE (5] N AME 2 22 0 SRR AT EAT TR TE . B AEWE AL T SR AR AT 0 O#SE I A R VI
TE R AR & SR T 5L, R AR A AT R R WA R v (AR ) SR RE T L O#SE I B, T A T
AR A E SRR S TR L] BREETTSERE T T SR A A X = A0 A AN o U ) & R e A A 2]
Aicha Gharbi 7T 1 SEA G T H B0 G MR AR 2B (LAP)FEPE ARk, BFIT T SERE = as A1 %
R FE I8 [ B . NS Hurtado WF 70 T PUBE A PH AL R A= 2545 5 5] N FGEE =G A7 (ARSI, XGGEAN, WAL
FAS B AL FI A0 A IEHR[3]. A Marques S5BF70 1 3R FE0a A1+ (1 42 8 A W e B A S A B i T v HLAR
T 4 5 G A e o A 3 B B9IAIR[4]. T Liu S 4F-3845 7 3 K HSP70 F1 HSP9O )4 K cDNA,

HEFE T XA FE R T 28 I I B S ORE[5]. B Won 383t R 5 W 702 B, #6248 4@k B A2k )
PR BRI A 7o, SR ST ROEE,  HubE AT b IR TR R AL LA 6], (HR XS T 3R AR AT 1
AV EERT SR> B 2 PR E SR T, 0T A A T AR OG5 Yo 5 PRSI FE 0 B b . AR B ik
B 7 A T ARRAE TS R (L0 WR, I R X R, A0 R, 2R, =& bo)xt 3R = ih
AT SVERE MR TE, DA IR B A S5 PPN FOAE OG5 Y S U PR AR S 25 K4

2. R 55*%
2.1. ZFREMRIATEZ5

ARSI FH AR AT A2 2017 4 10 H 06 H~11 H 30 H A MHTE fH L i s, Jf
S BRPIE [FLH LA K P20t 50 BT 25 0 B IR RIS Ui (3R SR BRMEL (AL 30 L), FAAGIE, AHRIE, 24h
K 1/30 ik Totn i it AMAEE N SEER R &R, 58K (4.95 £ 0.46) cm., B FF 4~5 R&H

RIG YR A TAVRREG G QTR . AR, [ 2R, SRR, AR HA, 2K, =&

=
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HEi(otra, EZEEBANFRFERAR). bt gid, EZERMARFERAHF).
2.2. RIAKKERE

TGS FH IR 7K B WYL AR U 7K M 7 o —— VA8 Ak L 1T B X PR & AT i3, 225 72 h BTTE
TR uE, ZNE BT K PR SR A DAV e 2 IS BIEL TR R 6 R
AR K A . EN TS AR IR 22°C . /K 18.9°C~19.2°C, #:FF 27.6~29.2, pH 7.86~8.12,
DO > 7.8 mg/L.

RIEZE A 50 cmx 30 emx 30 em A HLIKFEL, SCU0RT, ATA M TSCU8mBmsn . TR DIEE
FR PRI 24 h 5 K e, e Al Kb se T4 A .

2.3. REHE

RIG I IEAE IR QIS G ST E A IEI(GB 17378.7-2007 HEFENEINFLTESS 7 #B53)) [7]3E4T,
28 T AF DG SCHR AT B3] DA R TS 30 90 ok e B VR FE VG ], 10 %% 96h AR IS I R BE T L. S0
2L K, JON 10 H 3R =817

WP TRSZIG BT 75 5 3, P IR B S5 2 R R 98] [9], K 328 ¥% 50 mg/L. 60 mg/L 70 mg/L.
80 mg/L. 90 mg/L 5 MNMREZ, BB 60 mg/L. 70 mg/L. 80 mg/L. 90 mg/L. 100 mg/L 5 AN [H]
T HIZE#E 50 mg/L. 70 mg/L. 90 mg/L. 110 mg/L. 130 mg/L 5 MAKEH; X — F 4 ¥ 50 mg/L. 70 mg/L.
90 mg/L+ 110 mg/L. 130 mg/L 5 MR ; 48 —H K% 50 mg/L. 70 mg/L. 90 mg/L. 110 mg/L. 130 mg/L
5 AR, 2K 140 mg/L+ 150 mg/L- 160 mg/L+ 170 mg/L- 180 mg/L 5 MK ; =& H ki 120 mg/L.
130 mg/L. 140 mg/L. 150 mg/L. 160 mg/L 5 NMKEELH; BMNMKE SR E 2 NMPATH, — T Axfiid
[10]. BR58 B FH R QL2 1 92 10 min PRI SR IRAT 8 R0 BB aN A, 56 9 96 he

IR AT . & 24 h #K 1/3. 58 96 h PIESEM S IR AR IR R A TR RIET
HIBHE )4 3 S B FFAC P S PE TG B SREG R, FH S s il SR P e A S AR AT S B 2 s SRR 5%
A O E R, KSR T R SRR AT 5
2.4. BIBLLIE

Y 2R, 2R, AR, SR, AR IR, M =AU BOX 7 oAk TR Jednt
FER IR AT I SRR SR I0 25 1, 5B SPASS20.0 AN [RI WS i BEAE U ME =R By — o Ry P L4k [T 5
TR HR B R 2 T SRR IG B YIAE 12 ha24 ha48 h AT 96 h 285BIk B {H (LC50) K2 96 hLCso
95%BEAS X [A]. R % AEIRE SC RT3 25 2 ARk %

AR SC=96 hLCsy x 0.01 [11].

3. FER5WiL
3.1. FEERBFOPEER

FEHR SIS A7 AT 32 3K [l PRI AR AT ) e EAT B 9% . ORI KR WIS FEHE SR AT . FEHE RGP &
BE B T Rk o B H HoRHCRSE T R FEA S A f i, BAB RSB T A SRR S A Gk i, T SEIR 4l
o BIFRWIE IR RIS RIS IREF, AU /DEIET . AR50 I PRE AE A A LS BRI MR EAT . B
WS K IR i A AE AN R IR A ROAS R BRI B2 T 3R B AN R ) 2R IR W aa i Be,  JEH 3G
23 UGS ARV AR 2 2 1) J 3 B A — B0, SR Sy A2 BRI R B OR K 12 BRRAS, A s U = P
MR R AL, SR SRS AT SR ] DU ORKE A B, BRI M AAE K, SRR SRR 2T g S i B
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FHETT, SETTIRS AR Seba T, PR, AR, R I WL F R R
3.2. 7 HANMFHES M FFERB RSN SEOTIERN

HIGE DAL 7 MR TR AETS (2626 FIR, T 2R, 0 R, AR, K. =&
FH e ) 5 SR A3 SR B AT (00 AP B 1 RS 0 I A 0 T A D v R 6 B ) P S K SR I P 3 i
o AHZ T UE AN RIS A A0 TV ARAE VS et SR OB AT I S S M e M A 1R K 2206

SR A5 RSN, R R BRI AR, L BRI BRI SR R OR, 96 hLCsy 95% B A5 X [H][35.7~61.9]
mg/L; Al 2R X HIZOMIAR — 2R FE MR L 32T, 96 hLCsg 95% EAF X [A] 43 5l [42.2~74.6] mg/L.
[48.4~79.1] mg/L. [44.4~75.7] mg/L; 5ZFFKM LB MRERTI L, KN 96 hLCsy 95%E (5 X [A]
[54.7~76.7] mg/L, FHXTZ T2, (A HZR, X HZRFIAR H2RR U, HORIEEME s 55— 28, X &K
2K FI B PESR B AHEIE, 96 hLCsy 95% B A5 X [A][114.7~135.5] mg/L; ZEHIFEME SR £¢959, 96 hLCsy 95%
BEXA[122.9~144.9] mg/L; iX 7 A4k TIVRHETS B 8 M GmE K/INN CHEOR > X H2R > 4
2K > [ 2R > HIR > 0 &R R,

MAREGAS [ 6] F P R5E T2, SRR IR A UG S0 T I B AN ], SERRFFAGT 24 h N, #5490
FEAHTIER, M 6 Py s HIIET s WIS FFUATE 48 h P ZR SEIG AL m R BE AL )T
BIFET 3N 40%, 1 HE R ik BE 2L P B0 T 38 i T 40%; IRIFFAG 72 h PN 2% S 4 s iR
PRI T R EH AR T BT 65%; SLIRTTURTE 96 h PN % S8 20 fi ik FE ALK PRI BE T2 R HIE E 100%.

3.3. 7 MAMFHES UM TERRBFRERERE TN

B 2) AT WL, 7 B ARAE TS G0 AR (5] L S2 I) BAN [R] 56 Jog Ak 52 Ak 52 261 1) 1) SO R AP A 3 22
S, BTG TR AL - IR R R U5 U7 RS R A ML S BRI AE S PE(P < 0.05), IX R FEHE IR
U AT BT 2R AN B I0 0 B IR B 2 UIAE O .

CHETR S PRI B RS S R R AR R R SRR = U Bk SR SRR T2 BUE R B FE 96 hLCs
KN 53.8 mg/Ly 69.3 mg/L. 61.4 mg/L. 66.2mg/L. 62.9 mg/L. 137.7 mg/L A1 128.5 mg/L (¥ 2).
P B IR SR A SRR E » 96h LCS0 > 100 00 mg/L+ 1000~10,000 mg/L+ 100~1000 mg/L+ 1~100 mg/L-
<1.0 mg/L 73 0EE . K8, i =i BIEEGRY12]. IR —ERRI 5, RELWhEY ok
. OHIE, B TR W THIE, AR TR, M = P b SR AT R . IR E )
4 0.54 mg/L. 0.69 mg/L. 0.61 mg/L. 0.66 mg/L. 0.63 mg/L. 1.38 mg/L A1 1.28 mg/L. &+ (kK
JRFME(GB11607-1989)) [131HLE HIEE (2R < 0.05 mg/L), FHFER AT XX 7 Ficfr 4k DAV
P EA B I Z 7 P T ARHAE TS BVl SERR Raa P R IR O QR > B ZHI2K > 4=
2K > P ZHOR > BOR > &R > 2K, RIS seie o o] DUE HX 7 B A6 DO RRAE TS 3
Yixt SRR AR AT S B SRR

3.4. FEEETRIAF 96 hLCs) 5 KOW BIX &

ARG DR SRR O 2B, DRRESEIREE Y 1 7 Mo AL AR S RV K, 1A
R AR IR R R AR =R X SRR SRR AT 1 Sk B R RN . 45 A AEH G AT 96 hLCs
52 WHY KOW 27 3 sl A RHIE TS Ve A S RN . SER SE8R 4 96 hLCsy 5 321X EEH)
KOW [5C 2 n(1& DR . WBUSE AT AT R 5EG 47 96 hLCso 552185 KOW BE XK, 2l
P KOW UK, SEFRSEIGAF 96 hLCso (HEV), MW, BUR B AL A WA, wWea
b PR R M AR B B
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Table 1. The acute toxicity of seven kinds of Characteristic Pollutants in the Petrochemical Industry on Ruditapes philippi-
narum at intervals of time at different dose

= 1. NERER 7 AL TASHES RN IERRIR TS

. S maL ANFERRIG IS ] R 158 T H % 96 hLC5095% & 1 [X [i]
24h 48h 72h 96 h /(mg/L)
pagiceizh 0 0 0 0 0
LHER 50 5 20 25 45
60 10 30 40 65
35.7~61.9
70 20 30 50 75
80 20 40 60 90
90 40 50 65 100
CiFS 60 5 15 35 35
70 10 25 50 50
80 15 30 65 70 54.7~76.7
90 20 40 70 80
100 40 70 85 100
i) — L 2 50 5 10 30 45
70 10 20 30 60
90 10 50 50 80 42.2~74.6
110 20 60 60 90
130 40 70 80 100
Sof I 50 10 25 35 40
70 10 30 45 50
90 20 35 60 75 48.4~79.1
110 20 45 80 90
130 45 50 90 100
AR K 50 10 20 35 40
70 10 35 40 60
90 25 40 50 80 44.4~75.7
110 30 45 70 90
130 45 60 80 100
* 140 0 0 30 40
150 5 10 30 50
160 10 20 45 70 122.9~144.9
170 30 30 60 90
180 30 40 85 100
=& 120 5 10 30 35
130 10 20 40 50
140 20 30 55 75 114.7~135.5
150 20 40 70 85
160 40 60 75 100

DOI: 10.12677/0jfr.2018.53014 127 K= FT


https://doi.org/10.12677/ojfr.2018.53014

FRE %

Table 2. Analysis of feature of the acute toxicity of seven kinds of Characteristic Pollutants in the Petrochemical Industry on
Ruditapes philippinarum at intervals of time at different dose

= 2. FREIVIERATEER 7 A UAFHIES R IR R F RS HFES T

wyo A GIEvR r a F oy i

L 24 Y =-3.252+0.033X 0.990 4 0.303 99.8
48 Y =-2.164 + 0.025X 0.980 4 0.431 88.3

7 Y =-2.200 + 0.030X 0.981 4 0.412 722 04
96 Y =-2.878 +0.053X 0.962 4 0.605 53.8
H 24 Y =-3.688 + 0.033X 0.995 4 0.201 110.4
48 Y =-3.295 +0.036X 0.953 4 0.684 91.2

7 Y =-2.550 +0.036X 0.994 4 0.226 71.4 009
96 Y =-3.686 +0.053X 0.910 4 0.996 69.3
]~ 1 24 Y =-2.699 +0.018X 0.978 4 0.457 149.9
48 Y =-2.434 +0.024X 0.942 4 0.774 100.9

72 Y = -1.662 +0.021X 0.894 4 1.104 80.6 ool
96 Y =—1.938 +0.032X 0.903 4 1.042 61.4
b= H 24 Y =-2344 +0.016X 0.936 4 0.817 145.7
48 Y =—1.601 +0.013X 0.879 4 1.197 119.1

72 Y =—1.856 +0.025X 0.942 4 0.775 75.7 00
96 Y =-2.128 +0.032X 0.904 4 1.037 66.2
A 24 Y =-2.324+0.017X 0.981 4 0.418 136.9
48 Y =—1.736 + 0.016X 0.908 4 1012 109.4

7 Y =—1.696 + 0.020X 0.880 4 1.188 84.4 002
96 Y =-2.051 +0.033X 0.940 4 0.786 62.9
% 24 Y =-7.936 +0.045X 0.940 4 0.792 177.5
48 Y =-7350 +0.042X 0.963 4 0.601 1734

7 Y = —5.687 +0.038X 0.915 4 0.966 149.9 18
96 Y =—7.859 +0.057X 0.931 4 0.855 137.7
EX (T 24 Y =—5.476 + 0.032X 0.990 4 0.297 170.1
48 Y =—5.641 +0.037X 0.999 4 0.082 154.5

7 Y =-4359 +0.032X 0.999 4 0.095 136.5 12
9 Y =—7.436 + 0.058X 0.955 4 0.669 128.5

4. ZEip

TR S A SRS, B 2SR, SR M HSE, W IR, AR IR, RS
SRR FEER SRR A B0 BIKE 96 hLCso (KX A 53.8 mg/L. 69.3 mg/L. 61.4 mg/L. 66.2 mg/L.
62.9 mg/L. 137.7 mg/L Al 128.5 mg/L; 4554 0.54 mg/L. 0.69 mg/L. 0.61 mg/L. 0.66 mg/L.
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Figure 1. The relationship between 96h LC50 and Kow in Ruditapes philippinarum
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