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Distribution of Tributyltin Between Water and Liposome

Dai Shugui, Wang Yugqiu, Sun Hongwen, Li Shuxia, Cao Zhonghong( College of Environmental Science
and Engineering , Nankai University , Tianjin 300071 , China E- mail :sgdai @public .tpt .tj .cn)

Abstract :Distribution of the tributyltin ( TBT) between egg phosphatidylcholine me mbranes (liposome) and water un-
der different pH and a comparison between the partition of TBT into lipid me mbranes and into octanol were studied.
The distribution of this compound into both lipid me mbranes and octanol increased with pH. The major difference was
that at lower pH, where ionized TBT dominated distribution was greater into lipid me mbranes compared to that of oc-
tanol . At high pH, where TBT predominates as neutral species , the distribution ratios were very similar in the octanol
and the liposome- water system . These differences can be attributed to the properties of the biome mbrane . The results
indicated that the liposome- water partition model appears to be a better molecular descriptor for ionogenic organic com-

pounds .
Keywords :tributyltin ; octanol water ; partition coefficient ; liposome ; pH

[1.2]

31 ( TBT)
- (TPT), 2 .
[4.5]
, TBT -
) ) ) Kow B
Koy 1
Beate 1.1

- (TBTCl)  Aldrich Company
[3]

(29877013)
(1927 =), , , .
:2001-06-20 ; :2001-12-02



98 23
, Sn 1000 mg/ L 200mL ,
R 24h, s s
Sn 1000 mg/ L 100mg/ L TBTCl
TBTCl s 4°C , . s
1000mg/ L 100mg/L  TBT
(BR) : pH TBT
pH
(0.03 mol/L) . 3.11 .4.09 .5.07 .6.14 .6.77 .7.46 .
(0.002 mol/L) . (0.0005 mol/ 8.05, 2mL 2
L) (0.002 mol/ L) . ( 7 pH)100mL ,
1.0mol/ L pH 25mL, pH 2
1.2 . 25°C,
GG FPD : M600D Yong Lin 4h( ), 4h
Comp . , 10mL
HP-5, 0.1 %% - .
. . (
99.999 %) , 20 mL/ min, -
250 C.FPD 225 C,
6l11nm, ( Kow = ¢/cy M)
120 mL/ min) ( 100 mL/ min) , co Vo - cy Vs
3. Koy = e Vo (2)
1.3 , Kow , lg Koy ;C
7 125mL , 100mL
10g ; (ng/ mL) ;cy
10mg/L 0.00.0.05.0.10.0.30 . (ng/ mL) ; ¢
0.50.0.80 .1.00mL, 1.5mL (pg/ mL) ; V,
48 % , pH=1. 0.1 %% (mL); V,: (mL) .
- S5mL, 1.5 pH TBT -
25mL s 1.5mL 1 mol/ L
, (liposome)
0.5mol/ L
, , N,
ImL, GCFPD 1.0uL , [77: 10mg
1.4 pH TBT - 50mL
s 2mL s
- 20 min , s
, , pH
20mL,
HPLC , 1 , , ,

, 200mL



0.01mL1000mg/L  TBTCI . ,
1 min, ) 3 ) . . TBT
TBT , ( 1).
) , TBT ,
> . TBT
0.45pm 0.2pm
10 x 40 . , . )

, TBT ,

b L EmmREERE

Fig.1 EM photograph

21 Cref - Cw
i Dpy(mLeg ') = cp/cy = el ml

., Duw TBT - . ,Cm TBT (pg/g)scy:



23

100
TBT (pg/ mL) ;Crr - ( Dnw)
TBT (png/ mL) ;[ m]: 12 3, 1.
(g/ mL) . 1 pH  TBT -
@ )
2.1 Table 1  Partition ratios of TBT in octanol water
3 2 (3 under different pH
L H 3.11 4.09 5.07 6.14 6.77 7.46  8.05
), GC FPD P
Kow 852.4 1720.4 2159.2 3935.3 6526.6 7063.0 7661.0
2.9 pH TBT - ( Kow) lg Koy 2.93 3.24 3.33 3.59 3.81 3.85 3.88
Table 2 Distribution ratios of TBT in liposome- water with different pH
pH 2.19 3.27 4.52 6.01 6.97 7.20 8.19
D,y 3401.11 3846. 62 4609.77 5298.85 6381.12 7105.88 7569. 45
lg Dy 3.53 3.59 3.66 3.72 3.80 3.85 3.88
14500 . ,
2
é 2
o
:E( l. 381,1m 5 5
2 2 , 3
3 TBT ,
Sn #ERE /g 4 TBT
2 E
. TBT
Fig.2 Response plot of TBT content
85 (2) 1.2 3
75 ¢ K
R 65 7 Duw ) )
255 , pH TBT
S 45 L
= K D
b ow mw 2
§ 35 K B
@'-T‘) 25 . . T T
Rys | pH [81.
5 A . . . . .
2 3 4 5 H6 7 8 9 TBTCl = TBT + CI’
p
TBTOH = TBT'+ OH"
3 pH TBT -
( p K, = 6.51)
Fig.3 Comparison between the partition of TBT into lipid pH<p K,=6.51 , TBT

TBT" ,

me mbranes and into octanol water under different pH

>

Ky ~ Dy : pH>pK,=6.51 ,TBT

(1 ! TBTOH

’ 2 3 ’ TBTCl ,



101

me
TBT

, pH=3.27
3.5
TBT

,TBT

> me
me

TBT

pH

K,
pH=3.11

pH<pK,

TBT

TBT

Ko -

pH

TBTOH

TBT

, ,pH>p K, ,

,TBT"
, TBT

New R R C, Ed. Liposomes. Oxford, U. K:Oxford Uni-
versity Press, 1990.1 ~98.

Keller B C.Liposomes in nutrition. Trend Food Sci. Tech .,
2001 , 12: 25 ~31 .

Beate I E, Rene P S .Partitioning of Substituted Phenols in
Liposome- Water, Biome mbrane- Water and OctanoF Water
Systems .Environ. Sci. Technol. ,1996, 30: 260 ~ 270 .
Blunden S J, Chapman A .Organometallic Compounds in the
Environment . Essex, UK:Longman, 1986 . 117 ~159.
Langhlin R B Jr, Linden O . Tributyltinr Conte mporary Envi-
ronmental Issues. AMBIO, 1987, 16: 252 .

Fent K .Ecotoxicology of Organotin Compounds . Crit. Rev.
Tox.,1996,26(1):1~117.

Smejtek P, Wang S . Distribution of Hydrophobic Ionizable
Xenobiotics between Water and Lipid Membranes: Pen-
tachlorophenol and Pentachlorophenate . A Comparison with
Octanol- Water Partion .

1993, 25: 394 ~ 404 .

Arch . Environ. Contam . Toxicol .,

Fent K, Looser P W .Bioaccumulation and Bioavailability of
Tributyltin Chloride : Influence of pH and Humic Acids.
Wat. Res., 1995,20(7) : 1631 ~1637.





