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Table 1 Bioconcentation factors (lgBcy) and molecular structure descriptors for 122 nonionic organic chemicals

lgBer
&5 Ay 'K K G 18K o
Exp. Cal. Er.
1 1,1, 1-trichloroethane 5.8700 1.5454 0.0000 2.49 0.95 1.32 0.37
2 1, 1,2, 2-tetrachloroethane 7.1600 3.1993 0.0000 2.39 0.90 1.38 0.48
3 1,1,2,3, 4, 4-hexachloro-1, 3-butadiene ~ 7.8479 4.9711 1.0245 4.78 3.76 3.46 -0.30
4 trichloroethylene 3.7883 2.8269 0.7244 2.42 1.59 1.36 -0.23
5 1,2-dichloroethane 4,5800 3.5800 0.0000 1.48 0.30 -0.10 -0.40
6  tetrachloromethane 6.1600 1.7418 0.0000 2.83 1.48 1.40 -0.08
7 trichloromethane 4.8700 2.1284 0.0000 1.97 0.78 0.57 -0.21
8 hexachloroethane 9.7400 2.773 4 0.0000 4.14 2.92 2.65 -0.27
9  pentachloroethane 8.4500 2.8382 0.0000 3.22 1.83 2.09 0.26
10  tetrachloroethylene 5.0449 2.9754 0.724 4 3.40 1.74 2.06 0.32
11 benzene 1.3758 1.6058 1.0000 2.19 0.64 0.48 -0.16
12 toluene 1.9937 1.7833 1.0000 2.73 1.12 1.02 -0.10
13 ethylbenzene 2.6743 2.508 3 1.0000 3.15 1.19 1.32 0.13
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53 wan KK ¢ leKa &he
Exp. Cal. Er.
14 o-xylene 2.6743 1.9937 1.0000 3.12 1.24 1.51 0.27
15  m-xylene 2.6743 1.9937 1.0000 3.20 1.27 1.5t 0.24
16  p-xylene 2.6743 1.9937 1.0000 3.15 1.27 1.51 0.24
17  isopropylbenzene 3.4038 2.6743 1.0000 3.72 1.55 1.80  0.25
18  biphenyl 3.058 8 3.2249 1.4142 4.09 2.64 2.32 -0.32
19 1,2, 3,4-tetrachlorobenzene 5.1014  3.1855 1.2547 4.64 3.72 3.25 -0.47
20 1,2,3,5-tetrachlorobenzene 5.1014 3.1855 1.2547 4.92 3,36 3.25 -0.11
21 1,2, 3-trichlorobenzene 4.0701 2.7822 1.2547 4.05 2.90 2.78 -0.12
22 1,2,4,5-tetrachlorobenzene 5.1014  3.1855 1.2547 4.82 3.61 3.25 -0.36
23 1,2,4-trichlorobenzene 4.0701 2.7822 1.2547 4.02 2.95 2.7 -0.17
24 1,2-dichlorobenzene 3.0922 2.3818 1.2547 3.43 2.43 2.27 -0.16
25 1,3, 5-trichlorobenzene 4.0701 2.7822 1.2547 4.19 3.26 2.78 -0.48
26 1, 3-dichlorobenzene 3.0922 2.3818 1.2547 3.60 2.65 2.27 -0.38
27  1,4-dichlorobenzene 3.0922 2.3818 1.2547 3.52 2.47 2.27 -0.20
28  hexachlorobenzene 7.2778 3.9965 1.2547 5.31 4.16 4.07 -0.09
29 2,4, 5-trichlorotoluene 4.8656 2.9967 1.2547 4.56  3.87  3.18 -0.69
30  chlorobenzene 2.1854 1.9871 1.2547 2.84 1.85 1.70 -0.15
31  pentachlorobenzene 6.1736 3.5904 1.2547 5.18 3.45 3.68 0.23
32 1,2,4,5-tetrabromobenzene 5.728 8 3.6955 1.298 5 5.13 3.81 3.51 -0.30
33 1,2, 4-tribromobenzene 4.5201 3.1704 1.2985 4.66 3.66 3.02 -0.64
34 1,3,5-tribromobenzene 4.5201 3.1704 1.2985 4.51 3.70  3.02 -0.68
35 1, 3-dibromobenzene 3.3738 2.6461 1.2985 3,75 2,80 2.48 -0.32
36 1,4-dibromobenzene 3.3738 2.6461 1.2985 3.79 2.83 2.48 -0.35
37  bromobenzene 2.3136  2.1237 1.2985 2.99 1.70 1.87  0.17
38 1,2-dibromobenzene 3.3738  2.6461 1.2985 3.64 2.70 2.48 -0.22
39 2,2, 4, S-tetrachlorobiphenyl 6.5105 4.8485 1.7744 5.69 5.00 4.62 -0.38
40  2,2',5,5 -tetrachlorobiphenyl 6.5105 4.8485 1.7744 5.79 4.63 4.62 -0.01
41 2,2, 5-trichlorobiphenyl 5.5825 4.4415 1.774 4 5.55 4.01 4.28 0.27
42 2,2',4,4 -tetrachlorobiphenyl 6.5105 4.8485 1.774 4 6.29 4.02 4.62 0.60
43 2,2'-dichlorobiphenyl 4.693 4 4.0350 1.7744  4.90 3.26 3.93 0.67
44  2,3',4’,5-tetrachlorobipenyl 6.5105 4.8485 1.7744 6.07 4.62 4.62  0.00
45  2,3-dichlorobiphenyl 4.6934 4.0350 1.7744 5.02 4.25 3.93 -0.32
46 2,4, 4 -trichlorobiphenyl 5.5825 4.4415 1.7744 5.58 4.63 4.28 -0.35
47 2,4, 5-trichlorobiphenyl 5.5825 4.4415 1.774 4 5.68 3.75 4.28 0.53
48 2,4, 5-trichlorobiphenyl 5.5825 4.4415 1.7744  5.90 4.02 4.28 0.26
49  2,4’-dichlorobiphenyl 4.6934 4.0350 1.7744 5.10 3.55 3.93 0.38
50 2, 5-dichlorobiphenyl 4.693 4 4.0350 1.774 4 5.16 4.00 3.93 -0.07
51 3,3, 4,4 -tetrachlorobiphenyl 6.5105 4.8485 1.7744 6.63 3,90 4.62 0.72
52 3, S-dichlorobiphenyl 4.693 4 4.0350 1.774 4 5.41 3.78 3.93 0.15
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53 4-chlorobiphenyl 3.8497 3.6294 1.7744  4.63 2.69 3.56 0.87
54 4,4 -dichlorobiphenyl 4.6934 4.0350 1.7744  5.58 3.28 3.93 0.65
55 2,2',3, 3 -tetrachlorobiphenyl 6.5105 4.8485 1.7744 5.67  4.23 4,62  0.39
56 2,2',4,5,5 -pentachlorobiphenyl 7.4721  5.2559 1.7744  6.65 5.40 4.93 ~0.47
57 2,2',4,4',5,5 -hexachlorobiphenyl 8.4631 5.6637 1.7744 7.75  4.83 5.23 0.40
58 2,2',4,4’,6,6 -hexachlorobiphenyl 8.4631 5.6637 1.7744 7.55 4.93 5.23 0.30
59 2,2,3,3.,4,4,5,5-octachlorobiphenyl  10.5190  6.4798 1.7744 8.68 5.8 5.79 0.71
60 2,2',3,5 -tetrachlorobiphenyl 6.5105 4.8485 1.7744 5.73 4.84 4.62 -—0.22
61 2,2',4,5 -tetrachlorobiphenyl 6.5105 4.8485 1.7744  5.87 4.84 4.62 —0.22
62 2,2',6, 6 -tetrachlorobiphenyl 6.5105 4.8485 1.7744 5.94 3.85 4.62 0.77
63 2,2',3,4,5 -pentachlorobiphenyl 7.4721 5.2559 1.7744 6.23 5.38  4.93 -0.45
64 2,2',3,4,5-pentachlorobiphenyl 7.4721 5.2559 1.7744  6.67 5.43 4.93 -0.50
65 3,3,4,4", 5-pentachlorobiphenyl 7.4721 5.2559 1.7744 6.98 5.81 4.93 -0.88
66 2,2',3,3’, 4,4 -hexachlorobiphenyl 8.4631 5.6637 1.7744 6.96 5.77 5.23 -0.54
67 2,2,3,3",6,6 -hexachlorobiphenyl 8.4631 5.6637 1.7744 7.03 5.43 5.23 -0.20
68 2,2',3,4,4’, 5-hexachlorobiphenyl 8.4631 5.6637 1.7744 6.82 5.88 5.23 -0.65
69 2,2,3,4,5,5 -hexachlorobiphenyl 8.4631 5.6637 1.7744  6.75 5.81 5.23 -0.58
70 2,2,3,4,4',5,6-heptachlorobiphenyl 9.4796  6.0717 1.7744  7.04 5.84 5.52 -0.32
71 2,2,3,3,4,4,5,6-cctachlorobiphenyl ~ 10.5190  6.4798 1.7744  7.35 5.92 5.79 -0.13
72 2,2,3,3,4,5,5,6-octachlorobiphenyl  10.5190  6.4798  1.7744  8.91 5.88 5.79 -0.09
73 2,2,3,3,5,5,6,6-octachlorobiphenyl  10.5190  6.4798 1.7744 7.73 5.82 5.79 -0.03
74 2,2,3,3,4,4,5,5,6-nonachlorobiphenyl  11.5780  6.8882  1.7744 9.14 571 6.05 0.34
75 2,2°,5,5 -tetrabromobiphenyl 7.0733 5.3376 1.8364 7.31 4.80 4.86 0.06
76 2,4, 6-tribromobipheny! 5.9881 4.8098 1.8364 6.42 3.93 4.51 0.58
77  4,4’-dibromobiphenyl 4.9509 4.2818 1.8364 5.72 4.19 4. ;.4 -0.05
78  2,4-dichlorophenol ‘ 3.8143 2.5641 1.0777 5.53 2.00 2.29 0.29
79  pentachlorophenol 6.9927 3.7863 1.0777 5.12 2.99 3.60 0.61
80 2,4, 6-trichlorophenol 4.8333  2.9709 1.0777 3.69 2.43 2.76 0.33
81  2-chlorophenol 2.8526 2.1586 1.0777 2.15  2.33 1.76 -0.57
82  3-chlorophenol 2.8526  2.1586 1.0777  2.50 1.30 1.76 0.46
83  2-methylphenol 2.646 1 1.9677 1.0777 1.95 1.03 1.67 0.64
84  phenol 1.9677 1.7556 1.0777 1.46 1.24 1.18 -0.06
85  4-t-buthylphenol 4.9386 2.6657 1.0777 3.3t 2.07 2.93 0.86
86  2,4-dimethylphenol 3.3738 2.1939  1.0777 2.30 2.18 2.12 ~-0.06
87  4-bromophenol 2.9899  2.2864 1.0777 2.59 1.56 1.82 0.26
88  p-sec-buthylphenol 4.9386 3.5361 1.0777 3.08 1.57 2.63 1.06
89  2-chloroaniline 2.8526 2.1586 0.8975 1.90 1.18 1.34  0.16
90  3-chloroaniline 2.8526 2.1586 0.8975 1.88 1.06 1.34  0.28
91  diphenylamine 3.6420 3.8748 0.8975 3.50 1.48 1.30 -0.18
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92  pentachloroaniline 6.9927 3.7863 0.8975 4.82 . 3.78 3.18 ~0.60

93  2,3,4,5-tetrachloroaniline 5.8060 3.3784 0.8975 4.27 3.28 2.78 -0.50

94  2,3,5, 6-tetrachloroaniline 5.8060 3.3784 0.8975 4.10 3.03 2.78 -0.25

95 2,3, 4-trichloroaniline 4.8333  2.9709 0.8975 3.68 2.31 2.34 0.03

96 2,4, 5-trichloroaniline 4.8333  2.9709 0.8975 3.45 2.61 2.34 ~0.27

97 2,4, 6-trichloroaniline 4.8333  2.9709 0.8975 3.52 2.73 2.34 -0.39

98 3,4, 5-trichloroaniline 4.8333  2.9709 0.8975 3.32 2.70 2.34 -0.36

99  4-chloroaniline 2.8526 2.1586 0.8975 1.88 0.91 1.34 0.43
100  2,4-dichloroaniline 3.8143 2.5641 0.8975 2.78 1.98 1.87 -0.11
101  3,4-dichloroaniline 3.8143 2.5641 0.8975 2.78 1.48 1.87 0.39
102 aniline 1.9677 1.7556 0.8975  0.90 0.41 0.76 0.35
103 2-nitrophenol 2.6732 2.4474 0.9062 1.79 1.60 1.13 -0.47
104  2-chloronitrobenzene 2.8812 2.6626 1.0551 2.24 2.10 1.56 ~0.54
105  3-chloronitrobenzene 2.8812  2.6626 1.0551 2.46 1.89 1.56 -0.33
106  4-chloronitrobenzene 2.8812 2.6626 ~1.0551 2.39 2.00 1.56 -0.44
107 2, 3-dichloronitrobenzene 3.7367 3.0679 1.0551 3.05 2.16 2.01 ~-0.15
108 2, 4-dichloronitrobenzene 3.7367 3.0679 1.0551  3.07 2.07 2.01 -0.06
109 2, 5-dichloronitrobenzene 3.7367 3.0679 1.0551  3.09 2.05 2.01 -0.04
110 3, 4-dichloronitrobenzene 3.7367 3.0679 1.0551 3.12 2.07 2.01 -0.06
111 3, S-dichloronitrobenzene 3.7367 3.0679 1.0551  3.09 2.23 2.01 ~0.22
112 2-methyl-4, 6-dinitrophenol 4.0093 3.3829 0.5308 2.12 0.16 0.85 0.69
113 3-nitrophenol 2.6732  2.4474 0.9062 2.00 1.40 1.13 -0.27
114  pentachloronitrobenzene 6.6091 4.2890 1.0551 4.77 2.40 3.19 0.79
115  2,3,4, 5-tetrachloronitrobenzene 5.6099 3.8814 1.0551 4.57 1.89 2.82 0.93
116 2,3, 5, 6-tetrachloronitrobenzene 5.6099 3.8814 1.0551 3.89 3.20 2.82 -0.38
117 2,3, 4-trichloronitrobenzene 4,.6498 3.4743 1.0551  3.68 2.20 2.43 0.23
118 2,4, S-trichloronitrobenzene 4.6498 3.4743 1.0551  3.48 1.84 2.43 0.59
119  4-nitroaniline 2.6732 2.4474 0.7547 1.39 0.64 0.77 0.13
120  3-nitroaniline 2.6732 2.4474 0.7547 1.37 0.92 0.77 -0.15
121  2-nitroaniline 2.6732 2.4474 0.7547 1.85 0.91 0.77 -0.14
122 2,4, 6-tribromophenol 5.2981 3.3442 1.0777 4.13 2.1 2.89 0.18

2 EHEF

MR 2 IRANIY B E5AFHIE C—CRBE(f) UREF LHFERAREHARBFYMHEX. B
HEX—M3F j MERSE—EFET(G;)
G;=(fX;)"? (8)
A, f AT PHEN C—CRBY, X; A HER(FKC=CHR) LIFERREMBEREK. X, EX
A
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X;= [a":fi‘( %—Wl“;) :l,- 9)
R a=tc/tpsb=a it NEREPBFEXRENETFHEARFITURERFE; 2 N EH
Pauling B fi#E; N AEBINEE R TH, Nx I3 THHEWE(—NO) HE B ; o zpc iy BRIRFHIH L
B, d WEFERARENRBIEME, HHF EERRE, d=0;5HFRRE, Wd=1. MR\HL, HXRE
H L FBUREE, W LA P4 B BUR B S5 5 W F S 08 2 SR L &4, T X, RUSHEL & W
RENAE. Pl 3-FEE2-EER, HBENER, WEE(—NH)H X REHF 1y =3.2py=3.04,
tc=2-zpc=2.55.N=2.d =1.Nx=0; % a =2/3.5=3/2; & Xy =0.805 56. HEHDF G=0.8975.
FETBY £=1BRAEN—Cl.—Br.—OH { G; KKK 1.254 7,1.298 5.1.077 7, % f=2(H K
)R B S —ClL—Br 89 G; 2910 1.774 5.1.836 4, % F £=1/3(8HM12). f =2/3(W&ERZ)—Cl 8
G; KK 514 0.724 4.1.024 5.

¥2 gBSE, R HBRETRTRETLER
Table 2 The results of E,, G and lgBc with Leaps-and-Bounds regression

K5 TR n’ R F s
10 2K 122 0.881 417.97 0.724
1 1K.G 122 0.955 623.47 0.454

12 G2K.'K 122 0.959 334.83 0.440

3 FEFERIYE B SBEbIMEMMAXHE

3.1 FEFEFNDH B SEAIMEB K FRE

KRR [71% 122 MEE FHAVYH BT RERKE G.2K.'K 5IA SPSS Giit &, @24 H
FMBETRTFERE, HERNE 2. #Fh 2 R.F.S KKAIBESR X RH, Fisher KK EH R A
HARHEIRE. ME 3 TR, gBr5 K.G MRS HXERECY 0.955, B, 2 30% 5o Bl HHA

lgBcr= —1.433+0.401 'K +1.897G

n’ =122, R =0.955, F =623.47, S =0.454
KO0)HEBFFHAINYN BeSuImIMEY, EFE FHBFEEALER (10)HHHH gBENTE 1
(Cal.), REMMN LREREAYE . A CEB10) AR XB7]1FHB4)M 122 HENY igBMERIR
Z(RES)HF T 3, AXMMEHIRERR L RIFMIESH .

®3 ANRBILER

Table 3 Comparison of calculated errors

(10)

HHRE 0~0.3 0.3~0.6 0.6~0.9 0.9~
BA(10) 61 42 17 2
X#R(7] 43 36 21 22

3.2 HE(10)HhEeHELR

HTRBHEA(10) PR EFEE“FEME”, R Jackknifed LI HE (10) BT RBHERE . HBHT
WROBRKHEABEZELT 30), RAZRASKBYE. HERSFINEEFHERLEDFSHNMLER
1.2.3 - 0 L&Y, AATHLEY eBEE, HERRR 4. X 10 MIX AR E A THEN
0.9554, 5R(10)#9 0.955 R4, 3 H R MU SHEER /. HHEE(10)BA S TTHEZHRELE,
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X 122 MEY, AFEWBHREE.

x4 HBO0O)NHBMERR
Table 4 The robustness tests of model (10} with Jackknife method

BB EY
1 2 3 4 5 6 7 8 9 0

R 0.952 0.957 0.957 0.957 0.957 0.955 0.954 0.957 0.957 0.951
S 0.468 0.441 0.448 0.446 0.449 0.458 0.468 0.453 0.440 0.474

%51

4 SR
4.1 FFHRIEME G HEHTFHMIER

BIER 17A, 'K B°K HES FPELRTFRESTHGH FERERNSF, 'K R°K RE—
OH.~—NH,\—CH;—CL.—Br U7 & . XERLEVHHRKESP(EFR/ KOREZP)HBEE
$—B.

MG HHEAKXTA, EFETASH TEWRFR, G 5AFHERE)FRBEHMR; RUEFLE
BB XBAREM B AKE. mE XF E%EHFH—ClL.—Br.—OH,—NH, 8 G E#KK D 1.254 7,
1.298 5.1.0777.0.897 5, X M EA EF B/ KA R AERKKE/DE . mEF EXBRARER 2R H R
FEFHARMBRE, KL GENL

4.2 SFEREBEHRIEEH

HA B FHANDEAKAEDERERMBEBELBELERA SR MN(LE 1). ¥R
EHBRBBA A KENAE, REFVMERNNIBH LI — R NELR.

K kz | K| Ex
C‘on C, k, Cf

i £YEREH_FHE"
Fig.1 “Two compartments model” of bioconcentration

ég.:t.‘.'f.= ~(ky+ kg)Cyw + £5Cs (11)

kG kaCy 12)
A, Cy AEVNYEKEFHEEEBEE, Cow . Ci Xt HAFENDEREERAKPEFEKE 2 b,y
HEEXTH N T, BREEE I, by HE I EK R AR R R 3, 24 Bk B Rl 5 B
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lgBcr= —0.407 +0.7811gK ,,

n’ =122, R=0.930, F=765.89, s=0.564
HR>0.85,2 EEBEHME, Bk, gK, REWHA X LAY EAKPEYERNEEER. 258
2K ., 5K .G BH, BIHRESE

18Kow=—0.959+0.525'K +2.088G

n’ =122, R=0.968, F=891.38, s=0.458
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W ERE. B2 27 iEEF B0 R S ATHEZHRENE. TLHARNX MEHNS RS K HET
HEBRTEWEIDEDEREF(Br)WEREE.
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CER (714 M BE (Pre. DENTE. Bz —  FRO0)MMHXEEH BT F X710 (4), I &
(10)EETHEW BEXNEEMEWELBHZ = . X 3 A FHUESS 122 MEIS P HEER S 7Y
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FME D 6.27,5 5.88 WEHIE.
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Table 5 Predicted Ig By values of chlorophenols, PCBs, and alkylphenols with model{10)

(13)

(14)

lgBex

55 ey Es E, G
Pre.1 Pre.2
1 4-chlorophenol 2.8526 2.1586 1.0777 1.61 1.76
2 2, 3-dichlorophenol 3.8143 2.5641 1.0777 1.97 2.14
3 2, 6-dichlorophenol 3.8143 2.564 1 1.0777 2.04 2.14
4 3, 4-chlorophenol 3.8143 2.564 1 1.0777 2.12 2.14
5 3, 5-dichlorophenol 3.8143 2.5641 1.0777 1.97 2.14
6 2, 3, 4-chlorophenol 4.8333 2.9709 1.0777 2.57 2.55
7 2,3, 5-trichlorophenol 4.8333 2.9709 1.0777 2.60 2.55
8 2, 3, 6-trichlorophenol 4.8333 2.9709 1.0777 2.49 2.55
9 2,4, 5-trichlorophenol 4.8333 2.9709 1.0777 2.66 2.55
10 3,4, 5-trichlorophenol 4.8333 2.9709 1.0777 2.59 2.’55
11 2,3, 4, 5-tetrachlorophenol 5.8960 3.3784 1.0777 3.08 2.98
12 2,3, 4, 6-tetrachlorophenol 5.896 0 3.3784 1.0777 3.04 2.98
13 2,3, 5, 6-tetrachlorophenol 5.8960 3.3784 1.0777 3.02 2.98
14 2, 6-dichlorobiphenyl 4.6934 4.0350 1.774 4 3.11 3.82
15 3, 3 -biphenyl 4.693 4 4.035¢ 1.7744 3.15 3.82
16 3, 4-bipheny! 4.6934 4.0350 1.774 4 3.24 3.82
17 2,2’, 3-trichlorobiphenyl 5.5825 4.4415 1.7744 3.68 4.17
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Table coutinued
IgBcr
%59 i} Ey E, G

Pre.1 Pre.2
18 2,2’, 4-trichlorobiphenyl 5.5825 4.4415 1.774 4 3.64 4.17
19 2,3, 3 -trichlorobiphenyl 5.5825 4.4415 1.774 4 3.63 4.17
20 2,3, 4’ -trichlorobiphenyl 5.5825 4.4415 1.774 4 3.74 4.17
21 2,4, 6-trichlorobiphenyl 5.5825 4.4415 1.774 4 3.58 4.17
22 3, 4, 4’-trichlorobiphenyl 5.5825 4.4415 1.774 4 3.72 4.17
23 2,2’, 3, 4-tetrachlorobiphenyl 6.5105 4.848 5 1.774 4 4.15 4.54
24 2,2, 3, 5-tetrachlorobiphenyl 6.5105 4.848 5 1.774 4 4.26 4.54
25 2,2, 5, 6-tetrachlorobiphenyl 6.5105 4.848 5 1.774 4 4.28 4.54
26 2,3, 4, 4'-tetrachlorobiphenyl 6.5105 4,848 5 1.774 4 4.01 4.54
27 2,3, 4, 5-tetrachlorobiphenyl 6.5105 4.8485 1.774 4 4.13 4.54
28 2,4,4, 5-tetrachlorobiphenyl 6.5105 4.8485 1.774 4 4.26 4.54
29 2,3, 5, 6-tetrachlorobiphenyl 6.5105 4.8485 1.774 4 4.01 4.54
30 2,2’, 3,4, 4 -pentachlorobiphenyl 7.4721 5.2559 1.774 4 4.63 4.93
31 2,2,3,5’, 6-pentachlorobiphenyl 7.4721 5.2559 1.774 4 4.76 4.93
32 2,2',4,4, 5-pentachlorobiphenyl 7.4721 5.2559 1.774 4 4.73 4.93
33 2,2',4,6,6-pentachlorobiphenyl 7.4721 5.2559 1.7744 4.64 4.93
34 2,3,3’,4, 4 -pentachlorobiphenyl 7.4721 5.2559 1.7744 4.73 4.93
35 2,3,3’,4’, 6-pentachlorobiphenyl 7.4721 5.2559 1.774 4 4.68 4.93
36 2,3',4,4", S-pentachlorobiphenyl 7.4721 5.2559 1.7744 4.77 4.93
37 2,3,4,5, 6-pentachlorobiphenyl 7.4721 5.2559 1.774 4 4.64 4.93
38 2,2,4,5,5', 6-hexachlorobiphenyl 8.463 1 5.6637 1.774 4 5.26 .5.33
39 2,2°,3,3,4,5,6, 6 -octachlorobiphenyl 10.5190 6.4798 1.774 4 6.27 6.15
40 2, 3-dimethylphenol 3.3738 2.1939 1.0777 1.89 1.96
41 2, 5-dimethylphenol 3.3738 2.1939 1.0777 1.93 1.96
42 2, 6-dimethylphenol 3.3738 2.1939 1.0777 1.92 1.96
43 3, 4-dimethylphenol 3.3738 2.1939 1.0777 1.95 1.96

G LR, A X B FFEF RS FHREEA S FEEFHEANDEAKPHEDEREF
MRERE R EESHBE, MESREFR-KSREAEAE RIFOMXYE. Bk, #FEFES>FE

RIBBAHBEYRWBR R RPRBEHRA.
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Estimation and Prediction of Bio-concentration Factors of
Nonionic Organic Chemicals in Fish by Molecular Shape
Index and Benzene Ring Factor

FENG Chang-jun', YANG Wei-hua?, MU Lai-long?
(1.School of Chemistry & Chemical Engineering, Xuzhou Institute of Technology, Jiangsu Xuzhou 221008, China;
2.School of Chemistry & Chemical Engineering, Xuzhou Normal University, Jiangsu Xuzhou 221116, China)

Abstract: Kier’s molecular shape indices (! K, %K) are calculated for 165 nonionic organic compounds. On
the basis of the characteristics of substituents and conjugated matrix, a novel molecular structure parameter-
benzene ring factor (G) is defined and calculated for 165 molecules in this paper. A satisfactory relationship
between the fish bio-concentration factor (Bcr) of 122 nonionic organic compounds and 'K, G is expressed
as: lgBcp = — 1.433+0.401 'K + 1.897G, R =0.955, F =623.47, S =0.454, which could provide
estimation and prediction for the Bcp of nonionic organic chemicals. Furthermore, the model is examined to
validate overall robustness with Jackknife tests. All these regression results showed that the new parameter G
and molecular shape indices have good rationality and efficiency for the fish bio-concentration factor. It is
concluded that the !K,2K and G will be used widely in quantitative structure-property/ activity relationship
(QSPR/QSAR) research.

Key words: nonionic organic compound; bio-concentration factor; Kier’s molecular shape indices; benzene
ring factor; QSAR
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