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RE 1997 £ 3 A, FlA QSARMB X R T AT EEA TR, A ENEHXEA
B 11 HAEVLBER A DGO R LB R BTN, B BERA X B R
¥ BUE BUOR B9 QSAR B R 1g(1 / EC,)) = 0.193 IgP — 0.08(1gP)* + 1.100, + 0.292 'X -
0.164(n = 11, S =20, R=10.960 6); lg(1 / EC,) = 0.191 1gP — 0.09(1gP)’ + 1.090, + 0.291
'X—0.144(n = 11, S= 30, R=0.960 6). BRI ITRH, AIBERGNFUHRXNFEEZER
WoRFEEMIAERNER, UREEMERGEERANER, —RUEDE FHBRGER
VTR, B MK, LS EE 2, STRBEH RN A, FTRENA U X ERE,
T LK A R A 5 K EC, BIME 5 LW E AR, 39 QSARSMATAT LISIA R R
HARIR, B RN MBI T HLIS Ry R E Y EEN AR BZ —. IRERH,
HMMEABHNEBRRSYRHAXNREHERT - BRESHXNRE TUHERTREW -
EWAXNY RR MR B - 4 - M X,

ki QSAR FAMBKRY RE S FEIHKE

ERIES X171
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BXRET, FENBRRGHBERLHET—— UK, REBREAAY S, EW EXE
AEEER. K QSAR (Quantitative Structure —Activity Relationship) 7 ¥ (Blum et al,
1990; Hermans, 1995; hipnick, 1985, 1993) A BB BE R SR ERN WX R
HRG, FRESEYERR Y ERLSW - BHEMAXXR, €2 T A B0 O F
B ENE, MBI XR L EREIBE RN L REOBEFIE,
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R .R,. R AHIAREMIR. 55 & K A AMAYDSFRAE, R AR (REBRGRE
BT, 1991). BA 3 M E5EYERMXNYUSE. AYBERATEIEFBE - Ko R R W
STH(1gP) AR R (o) I — B 2 T S48 0 (00 43 5 RAE 43 A R 88 F R A0S
AL (R 1).

Rl NHFIBREGENULSY

Tab.l The physical and chemical constants of the 11 organic phosphorus pesticides

o] Ig p (g p)’ a o o3 O o Yy
A% B -3.22 10.37 0.66 0.66 0.89 0.320 221 3.775
HER —-0.38 0.14 0.66 0.66 0.973 0.424 2,293 3.275
HEFBE 1.75 3.06 0.645 0.408 0.49 0.129 1.543 5.337
REBE 3.32 11.02 0.645 0.408 0.75 0.198 1.803 6.758
£ —3.20 10.24 0.66 0.66 1.02 0.444 2.34 3.143
R 1.03 1.06 0.66 0.40 0.42 0.111 1.48 1.622
bidii 3R 2.16 4.67 0.66 0.40 0.566 0.149 1.626 5.294
HER 8% 2.83 8.01 0.66 0.27 0.715 0.127 1.645 6.703
G $0852 " 3.11 9.67 0.66 0.66 1.268 0.552 2.588 4.161
xt 3% 3.81 14.52 0.645 0.645 1.268 0.528 2.558 5.336
FHiBE 0.42 0.18 0.645 0.645 2.17 0.903 3.46 5.762

E:AILBRARGEEFRE - KPHSRRBEM R (gP) ¥ ERA Leo BER ¥ 0% (K8.1991).
lgP=Xaf (1

SR T & FE A MBK R 5 8G o HER B R) SR,

FNBERGRAETE I (o) T H GES,1991): IR 5R . R, IR 3R BALE % &
8 No,. oMo, ¥ ®oZo =0 +0,+0, 0,=]]o, =0 x0,x 0, YHRERTF
BRI S8

ANBERZA —Br o FEEERE (D) (£, 1992).

'X=12(66)"" @)

S, 0 JABSRIRT i A0 j i fR] B Bt
1.2 4¥iEtk

11 FAENBERGXNW-OIERBE Platymonast ¥ 1& ¥ WWAR L (1997) V.
2 HMPXERERRI

UG ATRIE S = 20 1 S = 30 KA T 43 BT, 1 ™ H B WA 5% 2 500 K 1 B
BamEEF.
2.1 SHHMESHEEC,H QSAR £#7

EMFEIEFIE - KPS RRBI G &Y EE, AR, B EYRES
AP BAXE, 5ARKSYELRFER PR, S RAMHERTEDXER,

IgP 54 (EC,)) 9 — L& QSAR 447

1) 8837,1997. QSARsEFMBEAAEHEH S BB ERNAX S TPHRA, FESFRETLHA
L FI2ps
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1gP(1 / EC,) = 0.287lgP + 1.36 (n=10,S=20, r = 0.9527) 3)
lgP(1 / EC,)) = 0.284IgP + 1.30 (n =10, S= 30, r = 0.944 3) 4)
IgP 5 EC, H—JTIF &M QSAR 7477

lg(1 / EC,) = 0.2851gP + 0.008 (IgP)* + 1.30 (n = 10, S =20, r = 0.954 1) (5)
lg(1 / EC,) = 0.2921gP + 0.002(1gP)* + 1.34 (n = 10, S = 30, r = 0.950 5) (6)

RN AW ERARER, BN ERANBRRGEARTNI RS
AULBERZI N WO T B WG R VDA RN, SE R T 808 M LT 3R, A HE
WEID 2 A, 1g PSEC HAFRE TR X REER T LREST, HHH
n(gP)*Ja, s & R E g .

2.2 BFHEBHEEC A QSAR 5311

Ga = BAEA R, R MR KWBRRAEEH, HEHo, = 2o 5 EC T —TLEH

e 3

lg(1 / EC,) = 08250 +0.300 (n = 10, S= 20, r = 0.508 4) %)
lg(} / EC,)) = 0.8240, +0.245 (n =10, S =30, r = 0.5103) ®)
¥ZWo = [lo5 EC #iT—uRMERT

lg(1 / EC,)) = 2.130,,+ 1.32 (n= 10,5 = 20, r = 0.540 0) &)
lg(1/ EC,) = 2140+ 1.26 (n =10, S =30, r = 0.545 8) (10)

Llo Mo SEC AR BEAMNMEXRERARRE, NG EENR EAK
AREFEHNBAAEHZINMEEFRRZ - MARBASRHE. ARBEAER
B CEMBBEREHBE, MK EIRAE RER L, U $ #1705 EC, 8 QSAR
S

lg(1 / EC,)) = 1.260, + 0.85 (n =10, S= 30, r = 0.641 1) (11)

lg(1/EC,) = 1.240,+ 0.81 (n =10, 5= 30, r = 0.637 2) (12)

Frig XM X R BE TR (7) —(10) BHEXER, 5HMMAF. SEREAZ. —
RIAER 11 MANBERASHEEXS TR ZB, ZEARNER M FEIMER, £
BRATEELTPRESHIER “RUoSoMoMMBMRASHE - EBRE L&
@ TR EHKER, MREMo o Mo, PRE, TRLIBIERENSER. X—TF
ARt —2 MR, EARWBTSHRER, BHEERS, AER T2 v, fER AT 6 b
TARAEERRX —EREH M.

2.3 UM BBSEC, B QSAR S#

—Br o T EEERE XYESES T RE. 8L MR TR R H S EMIFER
B XE—HEIMEE, B2RE TS WA S HRE — M EH.

—Bar FEEBERE (X 5EC K QSAR &N .

lg(1/EC,) = 0.36'X+0.05 (n=10,8=30, r =0.7547) (13)

lg(1 / EC) = 0.35'X+0.05 (1 =10, 5= 30, r = 0.7320) (14)

MK U3 M (14) 4, AIBERA — B T EER I Y SHYLBE R REA
BEMMZIEMX, HAR. SHHEUNAIBEAZ, o0 FRERK, S HEE, FARK
TRERBHBRIESR, —io FEREREBRR, REYEABRK, B8R, SRk
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BT HERME TR IBRAENFE, AEREESTZA.
2.4 ZHYUBHIASEC, A QSAR 731

m ER =R S B0 FIXTEC HATH R S5 R EH, =M RELSHHENS
BAEF BRI YR R AR, H P IEF 8 - /K b4 o R B0 59 80 S
SRN-NMERSE ERESH T ERRBNMERE, N4 FEEERETKZ WA
HEERBE.

EMANBERALE N SHAES B 5E MBI ER QSARH X, F —F4hH
SR R A E R, F R 0 )3 55 R W & 5 1gP -EC, #) QSAR 447 ' X-EC, i1 QSAR
AT R FE BB, 0o-EC, 1 QSAR AT M EAR. M. i TRMEHMERRE, H LB
REGHEYEER BTt A — S5 S PRAE A S — S5 HE IR E 5 7] B LB AR B —
W SRR T QSAR AT — EHRKG.

2.5 ZHMUUBBERSEC B QSAR S
K =ZMEWSE 1gP, o M X RS
lg(1 / EC,)) = 0.1931gP — 0.08(1gP)’ + 1.100, + 0.292'X — 0.164

(n = 11, S = 30, R = 0.960 6) (15)
lg(1 / EC,) = 0.1911gP — 0.09(1gP)* + 1.090, + 0.291'X — 0.144
(n = 11,5 = 30, R = 0.960 6) (16)

Prg i BRA BRI, BRHXIEE LR~ S BSEC M X208 8 H X 18
BEEET 1, AHAANBERAHEYIEN R b 2 MRS EIRE MR, T AR
ol B — S R PR R E R

HHBE ARG 1T RIS 1g(1 / EC,)) TR AR (15) Fsk (16) H 8 1 BUl (551 T 3=
2, T LIMME 5 LR EA A, TTRBR IR B HALBE AR 2 X LU fe 3 5
RO AR 5 5 &, W LAAE 18 57 B A 284 3of 80 R 0 A AL B e 24 1) 935 44 04T B AN
]

R UHANBRGNERE (1 EC) MXBRESTMNE
Tab.2 The experimental and calculate lg(1/ECs) of 11 organic phosphorus pesticides to the Platymonas

LB =20 S=30 AHHLBE $=20 $=30
r®H KRE H¥E 2 ETRHE  ANE ®Y KHE MME TRE  BNE

ARBE 0.47 0.45 0.38 0.37 K B B 2.03 2.04 1.98 2.00
BB 1.02 1.78 1.10 1.78 FEENB 234 247 2.09 2.40
EH B 2.30 2.02 238 2.00 HREMSHEBE 220 2.26 2.03 2.16
FRB 2.38 2.38 2.34 2.27 *F i BE 2.28 2.34 2.24 2.20
AR 0.54 0.42 0.44 0.34 FHB 4.24 3.98 4.20 3.95
S 1.23 0.88 1.18 0.89

2.6 QSARRBEBEN
KARHRETEAMER (15) 7 (16) M RBLHFTEIIS T
B, = 0.9878,, —0.003 (r = 0.9998) (17)
B AR5 REME LRI B, AKX (16) ARKAME R, FrBHXHEERT. H
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TALRERFHE - NFREEHE T, HME FE—ER KRG TR, TUERN, 3%
AMEIRRABERWRERLEN ST, MEEREYHERZRNAGEFZ—. AW
AU~ S RUEH R ER REYA X, EREHEEE FA XK B,

3 &

3.1 BHBEKRZAST 1gP MK, MMM/, EIE MR, BB TEFHEM AR BT K,
M B2 55 42 3 4 AR A FBE BT 45 40, 3ot 4 A 0 L 3 B0 S, UL i R LB R 2 E
AR,

3.2 BUREEBERER TR MAYBER T KR i F & YA X, ¥ B EEC,,
8 QSAR A B T % E A B A LSRRy FE . AKX (D) K (12) 551, BUR
EERESENBAG N RENRERNETMX, R FHERRNEIBERAEFELX,
3.3 1 FAMBERGFHIREMO LD R, FHBEM T 7 MAREEALEH,
B3 5 HERAEIE A B R A ERE, KSR, mFEmBNERLEER -
CNE, BiaW FHEA, FEmBM EREHREMAENBRAGBRIRE, EEHERR,;
AIRBEER L -CIA-Br IR E R KB T A, ERREFIFNIER, FILRERBENE
HALT AT, 55 T F 8Bk KR BEE S LB H-COOCH(CH,) ,, 248 T2H,
(ERFR M TE IR, UK B FHHEES 7 16,

3.4 ¥FHSEHHTE T HAM 10 FkZy, HEC, 5HM 10 MRGHEFR ML EN M HE
Z(ER2). WMTBRBREFRBNEREBEEAR? SLErRBAR FTEERSNERS
H, B EW-CNEREBRE FER, o HEE, FEFWETFHEERKRER, FNETR
s HREMYERETHERERR, FHGEFHARGIBELH; BREERIERRN
REEA BEGHBBRET, SKETEEREFURL, AEBER A RENEN S
ThEE; WAN, FMBEKBE AR ENLFAY, SHRAMELE (AR EELE)
g4, R S AR R R R IE % AT,

3.5 =MEWMSEP, RN BAVBER G IgP 8K, N1 R, kR,
FERBA BTFRA MR FEEMNZWE, HENHR, A FEEBLR, XA HWBFE
FRBR; SLAREEM Rz, FEA . SMLIMETR T, o FE K, 8L, XU IR &8
AR RANBEEREER., B2, AVBRANEERXNFEZERE. A FHEEML
EERKER, EZ I MHEHERGEERANER. — ROk, ABERAFIEE SR, B TH
BEBA, LR BEZ, dmBENRERE.

3.6 HX(17) 5 Ar A, QSARs ANET UL FH 4Lk & B 45 — TEHEH X 47, B AT X
VRIEASARTHI N EEIE - 50 - BT, EAEFHAR, AHER
ZRETHMBHENRREEABEAE N AN AR REFR, ALBER 11 #F
MLBERZ, | MBERENEEX -FEEF, EIEAGABRN TELFEH S HEERM
D

2 % X W

EEE,XER,1992. HFEEESSFER - 5. LR PEFER BB, 1223
RATFRAGKERES, 1991. FRAGFM. 0. KRR, 889
KEWIE, 1982. FEEEE, 191 WFHERBEFETM B4 DR EEE. L. B R,
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APPLICATIONS OF QSAR TO THE STRUCTURES AND TOXICITIES
OF 11 ORGANIC PHOSPHORUS PESTICIDES FOR MARINE
PLATYMONAS

ZOU Li, LI Yong—qi
( College of Marine Life Science, Ocean University of Qingdao, Qingdao, 266003)

Abstract Interrelationships between the structures of 11 organic phosphorus pesticides which are
ofter used in the coastal area of China, and the half effective concentrations of marine Platymonas,
were studied by the methods of QSAR and computer analysis in October, 1996. The result can be
summarised by lg(1 / EC)) = 0.1931gP - 0.08(1gP)* + 1.100, + 0.292'X— 0.164( n= 11, S§= 20, R=
0.960 6), and lg(1/ EC,) = 0.1911gP - 0.09(lgP)* + 1.090, + 0.291'X-0.144 (n= 11, S= 30, R=
0.960 6), where S is salt content and R is coefficience. An analysis on the basis of the model shows
that the toxicities of organic phosphorus pesticides are controlled by the close ability to ester,
electron density and space structure, they are also affcted by other factors. A large partition
coefficient (IgP), is associated with strong off-waer abilities, a large substituent constant (o)
expressing the electronic effect and a complicated molecular connectivity ('X); these have a serious
poisonous effet.

The QSAR analysis can be applied to the marine environment toxicity field, and be used as an
effective method for the assessment and forecasting of the hazard abilities of some contaminate
organic compounds for marine cultures. The coefficients and constants from the models are
associated with environmental factors, such as the salt content and algae species; therefore, the
QSAR method can be used not only for the analysis of quantitative structure—activity relationship,
but aiso for the analysis of quantitative environmental-structure—activity relationship (QESAR).

Key words QSAR Organic phosphorus pesticide Platymonas Structure Half effective
concentration
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