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400 4.5 h, , , (99.999%), , 1.0
mL/min. 1 250 1 320
(surrogates): 2,4,5,6- : 100 2 min, 5.0 /min
(2,4,5,6-tetrachloro-m-xylene, TMX), Supelco 200 3.0 /min 290 10 min.
. 13 1 min. s
OCPs (a-HCH, -HCH, y-HCH, 6-HCH, p, p'- . GC/MS/MS
DDE, p, p'-DDD, o, p’-DDT, p, p'-DDT, HCB, Hepta- ) QA/QC.
chlor, Aldrin, Dieldrin, Endrin). (1:1), 250 mL
) 1 mL,
( ) (TMX), 1.
2005 . 4 ,
84.9%~93.6%, 5.1%~8.7%, TMX
» 4 > ’ 78.6% + 8.7%,
, .47 5 14
0.015~0.052 ng/g.
, 8 30 , 1115
’ 2
200 m 3 2.1 OCPs
, 1.5~3 m. 7 4 5 ]
42 11 : HCH, HCB
) DDT (ng/g( ) 2 3.
; HCH (SHCHs=(a+p+y+
() Se §)-HCH), DDT  (EDDXs= p, p'-DDE+ p, p'-DDD+
, 20¢g ; o, p-DDT+ p, p"-DDT) HCB  ( , )
; 1 cm ; 3.3~6.2, 1.4~4.9  1.4~3.4 ng/g,
1 cm , 50 ng YHCHs, £DDXs HCB 4.7~16.0, 1.5~5.7
(TMX), , o 50% 2.4~6.3 nglg, (o+y)-
/ 250 mL 18 h HCH HCH ((a+y)-HCH/ZHCHs)
15 mL , 48%~75%, 48%~78%, 50%,
, 2% , , HCH
, 2~3 mL, . 1983 , HCH
, ImL, GC-ECD 446 , L2 HCB
2 (PCP), PCP 5000
() GC-2010, 20% [19.201 HCB
DB-5 ,30 m>0.25 mm><0.25 pm. [20]
1
a-HCH S-HCH y-HCH p, p'-DDE p, p'-DDD 0, p'-DDT p, p'-DDT TMX
/ng-g! 0.015 0.037 0.017 0.032 0.036 0.045 0.052
(%) 93.6 84.9 92.4 89.2 88.4 86.8 89.1 78.6
(%) 5.1 5.3 7.8 7.2 6.8 8.7 7.2 8.7
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2 OCPs (ng/g( )
7-Apr 15-Apr 22-Apr 29-Apr 14-May 30-Aug
a-HCH 1.2=20.1 1.9=20.1 2.8%0.2 6.2%+0.3 8.7%0.3 5.6%0.2 5.2240.2
p-HCH 1.1=20.1 1.320.1 3.3%0.3 2.8%0.2 2.3%0.1 1.0=2=0.1 1.420.1
y-HCH 1.1=20.1 1.60.1 2.4=20.1 3.2%0.2 3.8%0.1 2.1%0.1 2.920.1
0-HCH 1.4=0.1 1.720.1 1.8%0.2 2.0%0.1 1.3=20.1 1.5%0.1 0.8=20.1
>HCHs 4.7 6.6 10.4 14.2 16.0 10.2 10.4
a/y-HCH 1.1 1.2 1.2 2.0 2.3 2.7 1.8 1.8
a/p-HCH 1.1 1.4 0.9 22 3.7 5.5 3.6 2.6
a/0-HCH 0.9 1.1 1.6 3.1 6.8 3.7 6.2 3.3
(a+y)-HCH/ZHCHs (%) 48 54 50 66 78 75 78
HCB 2.4=%0.1 3.1=%0.1 4.0%0.2 5.2%0.2 6.3%0.1 5.1%0.2 6.240.2 4.6
p, p-DDT 0.50=20.02 1.0=2=0.1 1.2%0.1 1.620.1 2.0%0.1 1.220.1 1.020.1
p, p'-DDE 0.70=20.04 1.220.1 1.420.1 1.8%0.1 2.3%0.1 1.6=0.1 2.0=%0.1
p, p'-DDD 0.1920.02 0.2940.02 0.5120.04 0.2420.02 0.20%0.02 1.2=20.1 0.60=20.05
o, p’-DDT 0.1620.01 0.51=20.02 1.120.1 1.3%0.1 1.3%0.1 0.8%0.1 0.8%0.1
~DDXs 1.5 3.0 4.2 5.0 5.7 4.7 4.4 4.1
p, p'-DDE/p, p'-DDT 1.5 1.2 1.2 1.1 1.1 1.3 2.0 1.4
o, p'-DDT/p, p'-DDT 0.3 0.5 1.0 0.8 0.7 0.7 0.7 0.7
3 OCPs (ng/g( )
7-Apr 15-Apr 22-Apr 29-Apr 14-May 30-Aug
a-HCH 1.120.1 1.2=0.1 1.2=0.1 1.7%0.1 1.8%0.1 1.5%0.1 2.240.1
p- HCH 1.3%0.1 1.0=20.1 1.8%0.1 1.120.1 1.920.1 0.58%0.04  0.7620.04
y- HCH 1.0=20.1 1.120.1 1.320.1 1.4=20.1 1.4=20.1 0.8=20.1 0.7240.03
J- HCH 1.0=20.1 1.320.1 0.30=20.02 1.0=20.1 1.120.1 0.3720.03 0.2040.02
XHCHs 4.4 4.5 4.6 5.0 6.2 3.3 3.9
a/y-HCH 1.1 1.1 1.0 1.2 1.3 1.8 3.0 1.5
a/p-HCH 0.8 1.2 0.7 1.6 1.0 2.5 2.7 1.5
a/0-HCH 1.1 1.0 4.1 1.8 1.7 4.0 11.7 3.6
(a+y)-HCH/ZHCHs(%) 48 49 54 60 52 71 75
HCB 1.4=0.1 1.620.1 2.2+0.1 2.3=%0.1 3.4=20.1 2.3=%0.1 2.6%0.1 2.3
p, p'-DDT 0.18=20.02 0.4720.03 0.6720.04 1.0=20.1 1.2=20.1 0.60=20.05 1.1=20.1
p, p'-DDE 0.65=20.04 1.120.1 1.920.1 2.2=%0.1 2.7%0.1 1.120.1 0.6120.05
p, p'-DDD 0.40=20.03 0.70=20.03 0.4240.03 0.4240.03 0.4740.03 0.3120.03 0.44=20.04
o, p'-DDT 0.14=20.01 0.31=20.02 0.47%0.04  0.4240.02 0.5720.06 0.7120.05 0.7520.06
~DDXs 1.4 2.6 34 4.0 4.9 2.7 2.9 3.1
p, p'-DDE/p, p'-DDT 33 2.3 2.8 2.1 2.4 1.7 0.5 2.2
o, p’-DDT/p, p'-DDT 0.8 0.7 0.7 0.4 0.5 1.2 0.7 0.7
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SVOC, SVOC
. “bud burst” . Gouin
B (PBDE) /
, ; (
) PBDE
(“early spring pulse” ),
, PBDE . Wania
McLachlan8!

(spring buffering)

SVoC
“bud burst” s
SVoC (
)
HCH, DDT HCB
R “bud burst”
2.3 OCPs
(1) HCHs. a-HCH/y-HCH HCH
[29.30] a-HCH/
y-HCH 1.0~3.0, 1.1~2.7.
HCH o-HCH/y-HCH 378131
HCH,
. a-HCH/g-HCH
0.7~2.9, 1.5; 0.9~5.5,
2.6. a-HCH/5-HCH 0.9~6.8,
3.3; 0.9~11.7, 3.6. HCH
o-HCH/-HCH 7.9 , a-HCH/6-HCH 19.3
3233 a-HCH/-HCH  a-HCH/d-HCH
HCH,
HCH . y-HCH S-HCH.
HCH p-HCH y-HCH

(B-HCH  5%~14%, y-HCH = 8%~15%)=23,

(2) DDTs. p, p'-DDE/p, p'-DDT o, p'-DDT/

p, p'-DDT DDTs
. p, p-DDE/p, p'-DDT DDT
: DDT
, DDT DDE, ,
p, p'-DDE/p, p'-DDT  DDT [34.35]
p, p'-DDE/p, p'-DDT :
0.5~3.5, 2.2; 1.1~2.0, 1.4,
p, p-DDE/p, p'-DDT 1980
(0.47)H2, 1,



4 OCP
a-HCH y-HCH THCHs HCB p, p-DDT 0, p"-DDT ~DDXs
0.74 0.48 0.57 0.91 0.78 0.49 0.90
DDT . , ,
o, p'-DDT/p, p’-DDT . 5
0.4~1.2, 0.7; 0.3~1.0, 0.7. HCH DDT
DDT 15% o,p’-DDT  85% p, p'-DDT.
0,p'-DDT p,p'-DDT ) 5
s 0.175 1
ol 0.175 lng-g
' ' ’ ’ a-HCH 3.3 1.5
o, p-DDT » o, p-DDT B-HCH 2.3 1.2
DDT, y-HCH 1.4 1.1
o, p'-DDT. 6-HCH 1.3 0.7
,0,p-DDT p,p'-DDT YHCHs 8.4 4.6
, 0,p-DDT p.p-DDTEZ, 0,p"-DDT p.p-DDE 13 14
"_DDT p,p-DDD 1.4 0.5
p-p- - . 0, p"-DDT 1.4 0.5
o, p-DDT . Qiu p, p-DDT 2.9 0.8
0,p"-DDT/p,p'- DDT , Wang £DDXs 6.9 3.1
o, p-DDT/ p, $OCPs 15.3 7.7
p'-DDT (%)
(a+y)-HCH/SHCHs 57 57
24 SHCHs/SOCPs 55 59
4 ~DDXs/XOCPs 45 41
4 R a-HCH
HCH 5 , HCH DDT
HCH 5 y—HCH s s .
DDT , (a+y)-HCH/SHCHs, SHCHs/
p,p-DDT  DDT ’ >OCPs, ZDDTs/ZOCPs 3
p, p"-DDT . 0, pDDT HCH — DDT
, 0.95.
OCP HCB
, HCB , ’ ’
2.5
OCP , ’
OCP
, (Pinus bungeana) 3
(2006 1 2005 ) (1) HCH, DDT HCB
HCH DDT s >
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