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PCB EIA System

()

PCB (PCB IUPAC #118)

17 2 9 17 3 11

(PCB) IUPAC #118

PCB ELISA
ELISA PCB PCB
96
(2) ELISA
2 ELISA
3 ELISA
(4) ELISA

)

ELISA

(6)

ELISA

@)

ELISA
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ELISA
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ELISA

PCB EIA System

RPN5949

5009

98,000

PCB

OO

PCB

4-methoxy-3,3',4-trichlorobiphenyl

15 35

2 8

42 2

1.5




PCB EIA System

()

PCB (PCB IUPAC #118)

16 12
17 2 9 17 3 11
1) i
10 250ug/L :
833 119.1% CV:2.4 83% 0O 250mo/L
10pg/L  SD
3SD 3.5ug/L 6.5 no/L
6.5 pg/L
10SD  11.5pg/L
e
] . .9%
1.0pg/L CV 258 ( e )
29 97
CV 8.0 21%250%“ ) 11.6 16.5%
. A% ( 6 3 )
10 250pg/l 1 2 32 107
cv 11.6 12.5%
0 07 141 ( 0
1 6.0 23.1 3 6 2 )
10 250 g/L 19 36
CV 24.4 40.8 7.2 9.1%
( 2 1) ( 2 )
PCB#77  19.7% 088 15.2%
PCB#105 3.7% HBB#153 <0.5% : (PCB#28#31,#66,#70,#105,#110)
2)

0 50mg/L

187 252
25y g/l DMSO

78.4 112

ELISA
0.0002 0.015ug/L

ELISA
1000

() R2=0.96 n=20
( ) R2=0.99
( ) R2=0.94




*(2)- DMSO
1,000pg/L
1)
10 250p /L
2)
PCB
3)
2
25 3
GCIMS 3 3
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1.1

PCB EIA System

654-0037 3-1-27

17 2 9 17 3 11

PCB EIA System

500g
98,000
PCB (PCB IUPAC #118)
PCB

4-methoxy-3,3',4-trichlorobiphenyl

O

20 28
2 8

6
42 2
15




1.2

@

6.5 250 u g/L
10 250 u g/L

:83.3 119.1 % CV: 2.4 8.3 %

6.5 p g/L 6.5 p g/L
(3sD) 3.5 p g/L (10sSD) 11.5 p g/L
1.7 5.0 2.1 8.9%
( n=8 3
25 u g/L
1.0 pg/L 2.8
2.9 9.7 11.6 16.5%
( 6 3
10 250 p g/L 8.0 21.4 %



3.2 10.7 11.6 12.5%

( 0 3 6
2 )
10 250p g/L 1 2
0 2.5 8.3 pog/L 0.7 14.1
2.0 71.6p g/L 6.0 23.1
1.9 3.6 7.2 9.1%
( 2 )
10 250 p g/L 24.4 40.8
( 1,000 g/L
)

0.88 15.2 % (PCB #28, #31, #66, #70, #105, #110)
PCB #77 19.7 %
PCB #105 3.7 %

HBB #153 <0.5 %



&)

78.4 112

187 252 PCB #118 25 p g/L DMSO

0 50mg/L
1,000 DMSO
DMSO
() R2=0.96 n=20
< >R2=0.99 < > R2=0.94

ELISA (0.5u g/L)

Total PCB(KC-500 )<0.11 p g/L

PCB #118 <0.01 p g/L
GC/MS 0.0002~0.015 p g¢/L



96

2.1
153-8073 2-45 24
03-5531-5235
03-5531-5236
e-mail okuyama enbiotec.co.jp
2.2
PCB#118
PCB ELISA
ELISA PCB
2.3

4F

PCB



3.1
654-0037 3-1-27
078-735-6911
078-735-7817
e-mail Masanori_yoshioka@pref.hyogo.jp
3.2
654-0037 3-1-27
078-735-6911
078-735-7817
e-mail Hiroaki_Kitamoto@pref.hyogo.jp
3.3
(1) ELISA
@
3.4
17 2 9 17 3 11



4.1

@

)

®

©)

®)

4.2 4.3

680

450nm

4-parameter logistic fitting

5.2/PC Windows

4)

(

)

ELISA

(

)



4.2

@

421

(PCB) IUPAC #118

PCB EIA System

QJ19

( 2005.4.5.)

6.5 250up g/L DMSO PCB #118

17 2 9 13 00 16 05

22 24 ( 24.0~24.8 )
PCB #118 (2,3',4,4',5-Pentachlorobiphenyl)
AccuStandard C-118N 050202JR-AC

5.2/PC Windows
()




)

4.2.2

(PCB) IUPAC #118

PCB EIA System

QJ19

( 2005.4.5.)

6.5 250up g/L DMSO PCB #118

17 2 9 13 00 16 05

22 24 ( 24.0~24.8 )
PCB #118 (2,3',4,4',5-Pentachlorobiphenyl)
AccuStandard C-118N 050202JR-AC

5.2/PC Windows
()




®

4.2.3

(PCB) IUPAC #118

PCB EIA System

QJ19

( 2005.4.5.)

6.5 250up g/L DMSO PCB #118

17 2 9 13 00 16 05

22 24 ( 24.0~24.8 )
PCB #118 (2,3',4,4',5-Pentachlorobiphenyl)
AccuStandard C-118N 050202JR-AC

5.2/PC Windows
()

10




©)

424

(PCB) IUPAC #118

PCB EIA System

QJ19

( 2005.4.5.)

6.5 250p g/L DMSO PCB #118

7 2 9 13 00 16 05
17 2 10 09 00 13 26
17 2 11 15 30 18 10

22 24 (2/9) 21 26 (2/10) 22.0~225 (2/11)
24 248 (2/9) 245 (2/10) 24 (2/11)

PCB #118 (2,3',4,4',5-Pentachlorobiphenyl)
AccuStandard C-118N 050202JR-AC

5.2/PC Windows
()

11




®)

4.25

(PCB) IUPAC #118

PCB EIA System

QJ19

( 2005.4.5.)

6.5 250up g/L DMSO PCB #118

17 2 9 13 00 16 05
17 3 11 09 50 13 30

(2/9) 22 24 24 24.8

(3/11) 245 245 24 255

PCB #118 (2,3',4,4',5-Pentachlorobiphenyl)

AccuStandard C-118N 050202JR-AC

5.2/PC Windows
()

12




()

4.2.6

(PCB) IUPAC #118

PCB EIA System

QJ19 RBO7

2005.4.5. QJ19
2005.8.12. RBO7 )

6.5 250p g/L DMSO PCB #118

17 2 10 09 00 17 42

21 26 24~25
PCB #118 (2,3',4,4',5-Pentachlorobiphenyl)
AccuStandard C-118N 050202JR-AC

5.2/PC Windows
()

13




Q)

4.2.7

(PCB) IUPAC #118

PCB EIA System

QJ19

( 2005.4.5.)

6.5 250p g/L DMSO PCB #118

17 2 11 15 30 18 10
17 3 11 09 50 13 30

(

(2/11) 22.0 225 24

(3/11) 245 245 24 255

(

5.2/PC Windows

()

4.2.8
PCB #118

i AccuStandard | 5mg | C-118N |050202JR-AC
(2,3 ,4,4 ,5-Pentachlorobiphenyl)
PCB #77

) AccuStandard | 25mg | C-077N |101200AG-AC

(3,3 ,4,4 -Tetrachlorobiphenyl)
PCB #105

i AccuStandard | 5mg | C-105N |19650
(2,3,3 ,4,4 -Pentachlorobiphenyl)
HBB #153

3 AccuStandard | 10mg | B-153N |981105LB-AC-A
(2,27 ,4,4 ,5,5 -Hexabromobiphenyl)

14




4.3

@

4.3.1

(PCB) IUPAC #118

PCB EIA System

QJ19

( 2005.4.5.)

6.5 250 g/L DMSO PCB118

17 2 16 13 00 15 18

23 24 24

PCB #118 (2,3',4,4',5-Pentachlorobiphenyl)
AccuStandard C-118N 050202JR-AC

ACROS ORGANICS
Humic acid sodium salt A019444301

5.2/PC Windows
()

1,000

PCB

DMSO

DMSO

15
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4.3.2

(PCB) IUPAC #118

PCB EIA System

QJ19

( 2005.4.5.)

6.5 250p g/L DMSO PCB118

17 2 26 13 45 15 43

215 220 23.5~24.0

5.2/PC Windows
()

4.3.3
S1 16 11 26 1L pH 7.8 BOD 0.8 mg/L
S2 16 11 25 1L pH 7.4 BOD 6.1 mg/L
S3 16 11 25 1L pH 7.5 BOD 1.0 mg/L

16




5.1

@

5.1.1
STDO STD1  STD2  STD3 _ STD4 _ STD5
b gL 0 10 25 100 250 1,000
ELISA 098 & 0911 = 0606 = 0221 = 0.105
1027 | 0899 & 0591 = 0215 = 0.102 *
1019 = 0874 = 0602 = 0209 = 0.097 *
1,000p g/L
5.1.2 [Y=D+(A-D)/(1+(X/C)B]
A B c
1.02 152 303 0.0711
Abs = (1.02 - 0.0711 ) / (1 + ( Conc / 30.3 )*1.52) + 0.0711
L |
Q =
i) X
R >
2 05—
a —
4
i -
] ] | L i BLE] I I

] FI'TIIIII

10

Conc.

17

100




5.1.3

S1 S2 S3 S4 S5

p g/l 10 25 100 250 1,000

3

0.891 0.617 0.219 0.102 0.092

ELISA 0.912 0.596 0.225 0.100 0.086
0.886 0.62 0.216 0.098 0.082

0.896 0.611 0.220 0.100 0.087

g g/l 8.8 25.4 92.1 297.8 *

p g/l 0.7 0.9 2.2 76.9 *

% 8.1 35 25 14.8 *

*x % 88.3 101.6 921 119.1 *

1,000u g/L

100%

18

%




&)

51.4

STDO STD1 STD2 STD3 STD4 STD5
M g/l 0 10 25 100 250 1,000
3
0.986 0.911 0.606 0.221 0.105 *
ELISA
1.027 0.899 0.591 0.215 0.102 *
1.019 0.874 0.602 0.209 0.097 *
1,000u g/L
5.15 [Y=D+(A-D)Q+ (X/C)®B]
A B C D
1.02 1.52 30.3 0.0711

Abs = (1.02 - 0.0711 ) / (1 + ( Conc / 30.3 )A1.52) + 0.0711

fibsorbance (O

Flrlllll T ] IIIIIII I I

i0 100
Conc

19




5.1.6

S1
Mg/l 10
1 2 3 4 5 6 7 8
0.741 @ 0.754 : 0.789 : 0.774 : 0.797 : 0.784 : 0.806  0.805
ELISA 0.728 © 0.755 : 0.775 : 0.763 : 0.785 : 0.779 : 0.804  0.770
0.722 © 0.748 : 0.760 : 0.751 : 0.773 : 0.786 : 0.773  0.758
0.730 : 0.752 : 0.775 : 0.763 : 0.785 : 0.783 : 0.794 - 0.778
MolL| 17.8 16.5 15.3 159 © 147 14.8 14.2 15.1
Mg/l 15.6
Mg/l 1.2
% 7.4
3SD 3.5u g/L
10SD 11.5p g/L

20




©)

5.1.7
STDO STD1 STD2 STD3 STD4 STD5
u g/L 0 10 25 100 250 1,000
3
0.986 0.911 0.606 0.221 0.105 *
ELISA
1.027 0.899 0.591 0.215 0.102 *
1.019 0.874 0.602 0.209 0.097 *
1,000u g/L
5.1.8 [Y=D+(A-D)I(A+(X/C)B]
A B C D
1.02 1.52 30.3 0.0711
Abs =(1.02-0.0711) /(1 + (Conc/ 30.3)"1.52) + 0.0711
= -
g =
] g
g B -
& 05—
a -
2
t -1
lll ] FIFlIIII ] ] | B B R 1 |
1 10 100
Conc.

21




5.1.9

S2
Mg/l 25
1 2 3 4 5 6 7 8
0.492 @ 0.538 0.515 : 0.503 : 0.493 : 0.545 : 0.536 :@ 0.509
ELISA 0.515 0.517 0.533 0.491 0.510 0.499 0.495 0.472
0.483 0.477 0.485 0.498 0.479 0.487 0.500 0.472
0.497 0.511 0.511 0.497 0.494 0.510 0.510 0.484
p g/l 34.9 33.6 33.6 34.1 35.2 33.7 33.6 36.2
Mg/l 34.5
Mg/l 1.0
% 2.8

22




©)

1
5.1.10
STDO STD1 STD2 STD3 STD4 STD5
M g/l 0 10 25 100 250 1,000
ELISA 0.986 0.911 0.606 0.221 0.105
1.027 0.899 0.591 0.215 0.102 *
1.019 0.874 0.602 0.209 0.097 *
1,000p g/L
5.1.11 [Y=D+(A-D)I(1+(X/C)"B]
A B C D
1.02 1.52 30.3 0.0711
Abs = (1.02-0.0711) /(1 + (Conc/30.3)"1.52) + 0.0711
1_ [re— ———
= -E'E
= ) e
g =
i} \\-\._
7] = e =
& 05— 1
a —
4
& =
- T
Ill T T Irlllll ] T IIIIIII I |
1 10 100
Conc.

23




5.1.12
STDO STD1 STD2 STD3 STD4 STDS
gL 0 10 25 100 250 1,000
ELISA 1.071 0.875 0.700 0.207 0.101 0.070
1.115 0.889 0.672 0.230 0.111 0.070
1.075 0.871 0.673 0.196 0.098 0.065
5.1.13 [Y=D+(A-D)/(1+(X/C)B]
A B (63 D
1.07 15 31.9 0.0608
Abs = (1.07 - 0.0608 ) / ( 1 + ( Conc / 31.9 )A1.5) + 0.0608
=
Hih
[} - N\
Q -
2] g
= 05— bl"x
(] A ™,
£ ] \I\
- .
I-II T T Ilrlllj | T T IIII!I T LI IIIHI
1 10 10000

Cone.
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5.1.14
STDO STD1 STD2 STD3 STD4 STD5
g/l 0 10 25 100 250 1,000
3
ELISA 1.096 0.891 0.627 0.228 0.110 0.067
1.180 0.899 0.642 0.224 0.104 0.068
1.165 0.849 0.617 0.220 0.105 0.066
5.1.15 [Y=D+(A-D)I(1+(X/C)"B]
A B C D
1.14 1.28 26.4 0.0546
Abs =(1.14-0.0546 )/ (1 + ( Conc / 26.4 )"1.28) + 0.0546
i —_—
1— e
A “_.;\
g —
P e
k= .,
g n.ﬁ: “"k_\.
] x\\l\‘»
III L] ] IIIII'II ] T II‘IIHI | Mkl rIIHI
1 10 100 1000
Conc.
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5.1.16

S1 S2 S3 S4 S5
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
u g/l 10 25 100 250 1,000
3
0.891:0.883:0.834:0.617:0.610:0.578:0.219:0.175:0.174:0.102:0.089:0.096:0.092:0.074 :0.065
0.912:0.895:0.822:0.596:0.590:0.581:0.225:0.172:0.174:0.100:0.090:0.095:0.086:0.071 :0.069
0.886:0.811:0.807:0.620:0.569:0.550:0.216:0.168:0.168 :0.098 :0.086 :0.097 :0.082:0.068 :0.067
0.896:0.863:0.821:0.611:0.590:0.570:0.220:0.172:0.172:0.100:0.088 :0.096 :0.087 :0.071 :0.067
pg/L| 88 129 :13.4:254 :30.0:28.7 :92.1 :129.5:137.4:297.8:349.5:328.6 * :631.0:811.4
Mg/l 11.7 28.0 119.6 325.3 *
Mg/l 2.5 2.4 24.2 26.0 *
% 21.4 8.4 20.2 8.0 *
1,000u g/L

26
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5.1.17
STDO STD1 STD2 STD3 STD4 STD5
M g/l 0 10 25 100 250 1,000
3
ELISA 0.986 0.911 0.606 0.221 0.105
1.027 0.899 0.591 0.215 0.102 *
1.019 0.874 0.602 0.209 0.097 *
1,000p g/L
5.1.18 [Y=D+(A-D)/(1+(X/C)B]
A B C
1.02 1.52 30.3 0.0711
Abs = (1.02 - 0.0711 ) / (1 + ( Conc / 30.3 )~1.52) + 0.0711

- |
Q =
L g
g 7 *
£ 05—
E -
8
£

| FI[!IIII

10

Conc.

27

100




5.1.19
STDO STD1 STD2 STD3 STD4 STD5
g/l 0 10 25 100 250 1,000
3
ELISA 0.591 0.552 0.459 0.159 0.094 0.059
0.650 0.535 0.457 0.149 0.091 0.057
0.668 0.552 0.469 0.154 0.092 0.058
5.1.20 [Y=D+(A-D)(QA+(X/C)B]
A B C D
0.627 1.61 39.9 0.0571
Abs = (0.627 - 0.0571) /(1 + (Conc/39.9)"1.61) + 0.0571
=
5 -
E, 04— N\
= Y
E =1
] X
02— -a._
-k\k n—
] T T L L i
1 10 100 1000
Conc.
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5121

S1 S2 S3 S4 S5
M g/l 10 25 100 250 1,000
3
0.891 : 0.530 : 0.617 : 0.363 : 0.219 : 0.137 : 0.102 : 0.077 : 0.092 : 0.060
0.912 : 0.547 : 0.596 : 0.368 : 0.225 : 0.141 : 0.100 : 0.072 : 0.086 : 0.060
0.886 : 0.513 : 0.62 : 0.390 : 0.216 : 0.151 : 0.098 : 0.088 : 0.082 : 0.061
0.896 : 0.530 : 0.611 : 0.374 : 0.22 : 0.143 : 0.100 : 0.079 : 0.087 : 0.060
M g/l 9.2 14.9 25.2 34.7 89.3 | 117.2 : 519.2 : 310.1 * 110114
M g/l 12.0 30.0 103.3 414.6 *
M o/l 0.7 2.0 0.9 2.2 2.2 7.0 76.9 71.6 * 106.2
% 8.1 13.2 3.5 6.3 25 6.0 14.8 23.1 * 10.5
1,000p g/L

29




(6)

A
5.1.22
STDO STD1 STD2 STD3 STD4 = STD5
g/l 0 10 25 100 250 1,000
ELISA 1.071 0.875 0.700 0.207 0.101 0.070
1.115 0.889 0.672 0.230 0.111 0.070
1.075 0.871 0.673 0.196 0.098 0.065
5.1.23 [Y=D+(A-D)/(1+(X/C)B]
A B C D
1.07 1.5 31.9 0.0608
Abs = (1.07 - 0.0608 ) / (1 + ( Conc / 31.9 )~1.5) + 0.0608
1._ —
- =
6 | h."
- X
8 05— \:H
7] = A
B \;\
= e T
III ] ] Ilrll‘lj ] | ] IPIIHI ] W II'IHI
1 10 100 1000
Coone,
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5.1.24
STDO STD1 STD2 STD3 STD4 STD5
U g/l 0 10 25 100 250 1,000
3
ELISA 0.917 0.816 0.519 0.167 0.085 0.080
0.926 0.800 0.507 0.162 0.084 0.076
0.939 0.749 0.494 0.157 0.081 0.073
5.1.25 [Y=D+(A-D)(1+(X/C)B]
A B C D
0.93 1.64 25.9 0.0706
Abs = (0.93 - 0.0706 ) / (1 + ( Conc / 25.9 )*1.64) + 0.0706
— ———\_\_\_\_\_
08— “‘1:;
a7 R
2 06— .
2 -
E —
'E LY
g 04— N\
T - ,
\"'.
02— b
— ?‘-L""--_.\_
e g
1 10 100 1000
Cone.
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5.1.26
STDO STD1 STD2 STD3 STD4 STD5
M g/l 0 10 25 100 250 1,000
3
ELISA 1.104 0.924 0.626 : 0.207 0.113 0.084
0.979 0.799 0.528 0.200 0.109 0.084
1.305 1.037 0.670 0.231 0.120 0.085
5.1.27 [Y=D+(A-D)/I(L+(X/C)B]
A B C D
1.13 1.43 25.6 0.0782
Abs = (1.13 - 0.0782 ) / (1 + ( Conc / 25.6 )*1.43) + 0.0782
-
-——_._\_\_\_\_
ﬂ -
B 1
N,
S e
'E —
7 05— —
& -
- '1‘-\---\-
- *.-._____.__
"I [ | Illll‘ll LI Ililllll | L/ IIFJHI
1 10 100 1000
Cong.
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5.1.28

s1 S2 S3 s4 S5
A B C A B C A B C A B c A B C
g/l 10 25 100 250 1,000
3
0.883: 0.805: 0.936: 0.610: 0.625: 0.745: 0.175: 0.186: 0.237: 0.089 0.089 : 0.099 0.074 0.073 0.063
0.895: 0.820: 0.787: 0.590: 0.611: 0.637: 0.172: 0.187: 0.218: 0.090 0.091: 0.089 0.071 0.068 0.058
0.811: 0.830: 0.816: 0.569: 0.636: 0.625: 0.168: 0.190: 0.194 : 0.086 0.094 : 0.088 0.068 0.069 0.058
0.863: 0.818: 0.846: 0.590: 0.624: 0.669: 0.172: 0.188: 0.216: 0.088 0.091: 0.092 0.071 0.070 0.060
M g/L 12.9 8.1 12.9 30.0 18.1 21.8: 129.4 80.0 96.7 : 349.4 249.1: 557.2 631.0 : >1,000* : >1,000*
b g/l 11.3 233 102.1 385.2 «
g/l 2.8 6.1 25.1 157.1 «
% 24.4 26.2 24.6 40.8 «
() A B C

33
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5.1.29
STDO STD1 STD2 STD3 STD4 STD5
u g/l 0 10 25 100 250 1,000
ELISA 1.096 0.891 0.627 0.228 0.110 0.067
1.180 0.899 0.642 0.224 0.104 0.068
1.165 0.849 0.617 0.220 0.105 0.066
5.1.30 [Y=D+(A-D)(1L+(X/C)B]
A B c D
1.14 0.0516 26.4 0.0546
Abs = (1.14 - 0.0546 ) / (1 + ( Conc / 26.4 )*1.28) + 0.0546
.
1— e
= 7 \L\
g e
g h ™
-8 %,
P >
! \R\Al\&
III T 1 llrlfll | L ltlllll T K] r||r||
1 10 1000
Conc.
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5.1.31 50%
PCB#118 PCB#77 PCB#105 HBB#153
50% M o/l 23.3 118.1 636.0 >10,000*
% 100.0 19.7 3.7 <0.5*
*
5.1.32

Ou g/L 10u g/L 25u g/L | 100y g/L | 250 g/L [1,000u g/L
1.112 0.834 0.578 0.174 0.096 0.065
1.100 0.822 0.581 0.174 0.095 0.069
:;2 1.010 0.807 0.550 0.168 0.097 0.067
1.074 0.821 0.570 0.172 0.096 0.067

CV (%) 5.2 1.7 3.0 2.0 1.0 3.0
1.131 1.098 0.983 0.656 0.354 0.132
1.124 1.111 0.996 0.641 0.348 0.129
:&(7:7B 1.145 1.094 0.990 0.626 0.289 0.123
1.133 1.101 0.990 0.641 0.330 0.128

CV (%) 0.9 0.8 0.7 2.3 10.9 3.6
1.182 1.132 1.178 1.023 0.905 0.429
1.127 1.153 1.133 1.047 0.893 0.429
:;Bs 1.169 1.131 1.204 1.041 0.904 0.426
1.159 1.139 1.172 1.037 0.901 0.428

CV (%) 25 1.1 3.1 1.2 0.7 0.4
1.068 3.054 1.206 1.156 1.131 2.436
1.145 2.986 1.153 1.096 1.204 2.408
::E_): 0.997 3.033 1.186 1.127 1.156 2.415
1.070 3.024 1.182 1.126 1.164 2.420

CV (%) 6.9 1.2 2.3 2.7 3.2 0.6
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) HBB #153

HBB #153
10 1,000y g/L
DMSO

HBB #153 10 10,000p g/L
HBB #153 10 10,000p g/L  PCB #118 25u g/L

HBB#153 10 10,000u g/L <0.5%
10 10,000y g/L HBB #153 PCB #118 25 g/L
93 154%
PCB #118 HBB #153
-1

STDO STD1 STD2 STD3 STD4 STD5

b g/l 0 10 25 100 250 1,000

ELISA 0.591 0.552 0.459 0.159 0.094 0.059

0.650 0.535 0.457 0.149 0.091 0.057
0.668 0.552 0.469 0.154 0.092 0.058
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-2 [Y=D+(A-D)(1+(X/C)B]
B C D
0.627 1.61 39.9

Abs = (0.627 - 0.0571 )/ (1 + ( Conc / 39.9 )A1.61) + 0.0571

Absorbance D)

1\\"“5
%
N\
i
*\-\..q____
10 100 1000
Cone.
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-3 HBB PCB #118
HBB #153 b g/l 10 25 100 250 - 1,000 @ 2,500 - 10,000
- 0.740 © 0.760 - 0.737 @ 0.745 = 0.835 @ 0.723 . 0.881
- 0752  0.767 - 0.811 = 0.745 - 0.754 = 0.687 - 0.805
:;Z - 0.804 @ 0.819 | 0.824 @ 0.767 - 0.743 @ 0.693 = 0.815
- 0.765 @ 0782 - 0.791 : 0.752 - 0.777 : 0.701 - 0.834
% 4.4 4.1 5.9 1.7 6.5 2.8 5.0
- 0451 © 0.474 - 0546 @ 0471 = 043 : 0.333 = 0.344
- 0375 @ 0419 = 041 & 0422 0419 0355 = 0.348
HBB - 0.407 © 0.424 = 0.429 @ 0438 = 0419 = 0372 = 0.359
#153 - 0411 = 0.439 @ 0462 - 0444 @ 0423 = 0.353 = 0.350
+ PCB #118 1lpo/L| 242 21.4 13.0 21.7 26.8 41.5 39.5
PCB | pcB #118 2|ug/L| 345 28.2 29.5 27.9 28.2 37.7 38.9
#118 | pcB #118 3lpg/l| 299 27.6 26.9 25.8 28.2 35.0 37.0
25p g/L wg/L| 295 | 257 231 | 251 | 27.8 = 380 . 385
% 17.6 14.8 38.3 12.4 3.0 8.6 3.4
% 118 103 93 101 11 152 154
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5.2

@
PCB *
1L
DMSO
* 46 12 28 59
PCB
( 0.0005mg/L
521
STDO STD1 STD2 STD3 STD4 STD5
g g/l 0 10 25 100 250 1,000
3
ELISA 1.056 0.953 0.626 0.223 0.104 0.073
1.201 0.996 0.671 0.225 0.113 0.070
1.222 0.986 0.627 0.217 0.103 0.069
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5.2.2 [Y=D+(A-D)(1+(X/C)YB]
A B C D
1.17 1.43 27.7 0.064

Abs = (1.17 - 0.064 ) / (1 + ( Conc / 27.7 )1.43) + 0.064

fAbsorbance OO
A I O | %

IJI!IIJ

10

40

100 1000




5.2.3

( PCB #118 25p g/L)

) mg/L 0 1 5 10 50
3
1 0.626 = 0457 = 0.393 0342 - 0.307
ELISA 2 0.671 ~ 0.464 = 0405 = 0370 @ 0.331
3 0.627 = 0492 & 0434 = 0368 = 0.334
0.641 = 0471 = 0411 0360 = 0.324
/L 26.1 40.3 478 55.9 63.1
% 6.4 4.9 6.1 5.2 5.3
2 % 104 161 191 223 252
l) 50 =60
172
2) DMSO PCB #118 100%

41




2

PCB 1,000
46 12 28
PCB
0.0005mg/L )
524
STDO : STD1 : STD2 : STD3 : STD4 : STD5
M g/l 0 10 25 100 250 1,000
ELISA 0.997 { 0.883 : 0.568 : 0.206 : 0.111 : 0.070
1.082 : 0.785 : 0.563 : 0.202 : 0.109 : 0.068
1.060 : 0.842 : 0.588 : 0.168 : 0.100 : 0.065
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5.2.5

[Y=D+(A-D)/(1+(X/C)B]

43

Conc,

A B C D
1.05 1.39 26.1 0.0627
Abs = (1.05 - 0.0627 ) / (1 + ( Conc / 26.1 )~1.39) + 0.0627
=
= E \I\\
Lo ] | \
E &
g 1 B
- Ll
‘.ITI_I_!_I_I‘I'ITII ¥ I II"III] [] FIIIIIFI
1 10 100 1000




5.2.6

1,000
3
ELISA 1 1.035 0.984 1.018
2 1.048 0.989 0.965
3 1.067 1.017 1.032
1.050 0.997 1.005
% 15 1.8 3.5
ELISA 1 0.0010 0.0037 0.0020
2 N.D. 0.0035 0.0046
: 3 M g/L N.D. 0.0021 0.0012
(PCB#118) 0.0031 0.0026
<0.011 <0.011 <0.011
% 28.4 67.0
ELISA 1 0.011 0.041 0.023
2 N.D.** 0.038 0.050
: 3 M o/L| N.D.** 0.023 0.014
(KC-500 ) 0.034 0.029
<0.12 <0.12 <0.12
GC/MS PCB#118 pg/L 35 4.9 54.0
Total PCB p g/L| 0.0002 0.0013 0.015
PCB #118 / Total PCB 57.1 265.3 277.8
** N.D. (Not Determine)
ELISA 3.5u g/L 11.5u g/L DMSO 1,000
GC/MS 0.01 ng/L 0.03 ng/L
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1.2

16

31

ELISA



2.1
654-0037 3-1-27
078-735-6911
FAX 078-735-7817
E-mail Yoshinari_kobuke@pref.hyogo.jp
135-8073 2-45 24 4F
03-5531-5235
FAX 03-5531-5236
E-mail okuyama enbiotec.co.jp
2.2




2.3

ELISA

ELISA




3.1
PCB#118
PCB ELISA
ELISA PCB PCB
96
3.2
3-1 1
PCB EIA System
RPN5949
500g
98,000
PCB
PCB
4-methoxy-3,3’,4-trichlorobiphenyl U
15 35
2 8
6
42 2
1.5




3-2 2

6.5 250ng/L DMSO PCB118
2
6.5ng/LL 6.5ng/Li
1.7 5.0 2.1 8.9%
n=8 3
2.9 9.7 11.6 16.5%
6 3
3.2 10.7 10.6 12.5%
0 3 6
2
1.9 3.6 7.2 9.1%
2

0.88 15.2% PCB#28 #31 #33 #66 #70 #105 #110

78.4 112%

R2 0.96 n=20
R2 0.99 R2 094

14 16 7 30
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11
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4.2

ELISA




ELISA

°
o ELISA
e ELISA
ELISA

e ELISA

e ELISA

ELISA

ELISA

ELISA



ELISA

Lot No.

o o o o o




4.4

680

-10-



PCB #118 ACCU Standard

2,3,4,4,5-PeCB

DMSO

pg/L

PCB #118

25

100

250

1000

PCB #118

25

100

250

1000

PCB #118

10

PCB #118

25

PCB #77
PCB #105
2,2,4,4,5,

5-HeBB

0 10
0 10
0 10

25
25
25

100
100
100

250
250
250

1000
1000
1000

10SD

-11-

SD

SD

3SD




50

50

50
x100

50

20 10

-12 -

50



lpm

mg/L

PCB

0.025

10
50

PCB

-13-

ELISA




6.2
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1L DMSO( ) 1mL
System PCB

Turbo Vap (Zymark )

1L
200mL
5A 125mm (ADVANTEC )
n- ( PCB )
( PCB )
DMSO( )( )
( )
< >
1L 50mL n- 2
mL
40
ImL 40
DMSO 0.5mL 40
DMSO ImL EIA

1/2

PCB EIA



= A
\%

“— — —— — — 4+ — «——r
<«

K

mL

<+— 50mL n-

=
o

200mL

=
-

3
=

50mL n-

aE

200mL «—

|+«

v

200mL ( )

v

40 1mL

'

100p L 40
l <«— 05mL DMSO

v

DMSO 1mL

40 (30

2/2



ek 1

EnBio PCB EIA system

EnBio PCB EIA system
Code RPNJ412
96 wells

STORAGE:
Store at 2~8°C

EXPIRY :

The expiry date is stated on the package and will
be at least 4 weeks from the date of dispatch.

Warning

For research use only. Not recommended or intended
for diagnosis of disease in humans or animals. Do not
use internally or externally in humans or animals.

BaEDHRERL 2B TERES LI BARH Y ETOT. HONLHBITHEL P
VY,

._?7% X Amersham
® .I i

Binsciences
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T

FL&HIC

A¥ v F T, PCBOEEED—>oTHD, PCB #1118 1Zxt L THEMICRGTAE/ /o
—TNREZRWTHWEYT, PCB #118 11, PCBR&TH A2 X7 S0 EERMED 1
BTHHZEDL, AF v PE2AWTPCB ORBEZHETA - L HNHEET,

2.

3.

PCB #118 IZ#f L THEMIIRILT AT/ 72—
FTiEEZBAW-EES EIA BT,

T PCB fil&Z2@EME{LLTHD 96 vz A
—7V— D7 =z PCBEARE (DMSO &
) B XU HRP EHRAEOEBESKREZTML., 5
R SEET,

FEFtE. HRP OEB THAT F T AFARL DY
» (TMB) #NxEERRIGZITV. RGO
BE% 450nm TRIEL =¥, Z OB, ##+ o PCB
BEVRGLI LT, MEIZHESTE5 HRP 2
Egﬁﬁ‘ﬁiﬁiibtc 257, BEENRED LT

EREORETIE., PCB 28ATW2WT T 7R
BtEBIERE EORSEEDOEENG, REH D PCB
BE*FETHLENRHFET,

7

FybOHE
PCB #118 iz L THREMICRIGTAE /7 u—+AiEsEFBE LTWAED, REdo
PCB #% &/ - HIETH Z LB HEE T,

¥ v MZiL PCB #118 & R% 0 Kk 2R T HELAERES (3,34 -trichloro-4-methoxy-
biphenyl) ##ff L TH Y. PCB #118 #BEIZx N Lo EREdB A BT 5 Z LS THET
y, B

BRvA 7P A F—TL—bZ2HBLTWALED, BEOH L ILORBRIENTHET
T, 1 XY FTRRKAOBREETTT v A/ TEET QEAEOES).,

TAY M—=T2FALLVE, BELER RIEIRETT,
Tl—hMIA MY v 7 ZA 7 (8 wells/strip) &2 >TWETOT, HEMERBAIRE T,
6.5~250ngml DL TPCB#118 #IETAHZ LM TE X1,

PERORERIGHEZFALT. A%y ML ABIEE»OREBFOBE L F0 PCBARE
RHMEETAHILNHEET,

AERE(BRE EIA R

DB/E DBPE



4, PovtbrA AT LORE
DT oA VATAIE, LTIZRTHLORFTENTHET,
HEE 2 TOoREHHE, B2RICEL T IHEALLEE W, FHBILESRHIC 2~8CIZTEREL
TLEEV,
No. enda BFE
@ | Antibody coated microtiter plate
| PCB#118 ifsEBIE~A 7 04 =T L —F, T vEAITHE | 96 well,
REORARY v 7 (8 wells/strip) #ERVHL TERAL TL &L,

FY DR MY v FIIEMD plate seal TEE L, BRIZEL T 2~8C 12 strip
ICTHRFLTLSES v, BBEZIZ30 BLUAICERAL T Eau,

@ | PCB 118 standard

3,3, 4'-trichloro-4-methoxybiphenyl. 1,000 ng/mL (PCB #118 #&
f£) DMSO R, FERFNCZRIC TRz s, DMSO T#HHR | 300xL
LTEALET. FRRIIOHEELFROAEDEE (p4) 22R
LS,

@ | HRP conjugate dilution buffer
TOEEEALET,
@ | Competitor-HRP conjugate concentrate

HRP #Zi B A&k, FRAeIC HRP dilution buffer THR L TER | 70z L
LET, AREIEROREDCIRE (p.b) #8BLTLEI,

® | Wash buffer concentrate

10 (F R A e R, ZREKHDIWIRA A KICTHFRLTERALE | 30mL
T, FRERBEOREOEE (p5) ZBBLTLIEE N,

® | TMB substrate

3,3,5,6-tetramethylbenzidine, €O X F{FER L E7, 22mL
@ | Stop solution s
I NFift, TOEEFERLET,
Plate seal
2

DEIZIGCT, EEVIVER-oTERALET,

5=Eﬁﬁﬁhm£“

PCB iZ{bFEWHOFEER VCREEORGICET I ER (LFEE) 12XV 85—FSE(L5EY
HiZlREZ=NhTEY, %mﬂibt&w LV BRIT N THWET, KFy 2BV
7<EIZ., PCBERYFLWAREZRRRIBEA TERE L T a1,

BEERICAIY | JIEDRRIC EL%%&E EEDFIIBERTEEL LTIES0,

A, ABRFEAICRESNTELOTY, A, o2 B o RISz LA
WTLHEEW, £, ABE~OEBREITHEIZ LW TL FEV,

EBPITED R REREAFICHEAL, REAEFBCEZICEEMNT- VERNIZAB - LD
RWEDEBREREBVFESTLEEWY, —, FOLH5 L NREFEBAITIEIEDIZ K
BEOKTHEFTIREL, EMMOERZZITTIEEW,

c ERTAENC T ARFERB)EHER L TS EEn,
 RERVFEVWOREIZ, FLWFy 7 - PRy MEERFALTLLEE N,
o7, RERIISOETAHINMCLISHERLTLFEY, $-FIRBIZIIERY., EHA
NEENTWALOLHY TTOT, MLWRRICK 3BT TLEEN,
EREZFB LT, 77— FOEBRE Y =0 EEIZIZMAL2 VLI IZLTLFES WY, 7
L— MEROEISLaF I Xx— 3 AL VRIEBREOREIZARY £9,



AZHF—FRBIUH THMEIHT 2EBLUETHRHIELTL EEV,
TytA BIIBEREERLTIE SN,
REFOTL— b ~DHGEIR, 20 LR TIT-o TLEE VY,

G EIIBICEETTO T LTSl . o4 o L E L RICERICER L T EFE N,
TVv— Ao r—%ERT AR ERAANZ AVOBEEF o2 LTHhLHEDT
CIEEW, HERICRATL— MU v y—OBREIZL > TiL, BB F+7IC25
ELHNETOT, TOFEIEHEREEAZBEPLLTLEI N,

Bhotoy bOFy MNEITOREOEVE LIZLANTL FE N,

REZMZDIEE, 1 Fa2X—v 3 VEBRIZIFEORIZENP N TVWARNEIZHE-,TLE
X,

6. PyvtA4AE
7 oA ZEDAEHILTBHEALTEI N,
Bl #EEZ2TPCBRYB{WLFIELZEMAICTITWY, MEOIEICA UAHEERE, BEiEpE i
WESICRI) BE2EEZ L TLEIY,
EE2 : Fy MNEENDL2TOREZZRICEL THOT v 2D TLEI W, I, TMB
substrate IS TRRICEL ThrbERA LTI EE W,
{1} DHEGRABIURE
A7y bBLUFv 7 (10~100x L, 100~5004 L)
A7 ARBE (FER - SR, RUMERLER - 38 & HRP &£l S E0ORAH)
AR Y — (300mL)
KBARDHDWEHA 7k
4707 L—1RAEESEH
Tl—boFoiy—
CAFNANFFTF (DMSO, A{LFER)
450nm THEIER[GEZ2 7 L — F U —& —

(2) REBORE

EE  RERREIL 2TV 7 ABOEREIITToTLEEW, 77 AF v /RMORB TR
FRE LIZBE, BP0 PCBRFHERIIREL, IERRIIEELEXDFRERD
sl g

@ PCB #118 standard Z=EiE TRESIZHEL ., XBE I —SCHEBELET,

@ PCB #118 standard # DMSO T# R L, 1,000 ng/mL, 250 ng/mL, 100 ng/mL, 25 ng/mL,
10 ng/mL , Ong/mL O FRFZEFIZRE LT, KEOHIZ, 2 BRELZT-1-%B4. HE
2EIGGICHEE LET, |

@ MEL-EFEERI, SREIXV-—ETt+oaEELTE 4.

@ HE L-BEROFRRIEEFIRT BRI, EFOFTTALTMIBL, BHLT
2~BCILTRFELTLEEY, FOHE, 30 ALURIZTHERAL Z &,



FETRERG (2 BERRT 2 BERES)
DMSO 90 L 90 L

90 L

PCB#118 1,000 ng/mL 100 ng/mL 10 ng/mL

STD-5 STD-3 STD-1
PCB #118 DMSO  ~_ 751 L 904 L 90, L
standard 25 L

10 L

(1,000 ng/mL)

\ \
PCB #118 250 ng/mL 25 ng/mL 0 ng/mL
STD-4 STD-2 STD-0

(3) HRP RSB HDAR
R B RST80T, BLLBRLIETELARVE S EE LTI F XN,

HRP conjugate dilution buffer 6mL {Z Competitor-HRP conjugate concentrate % 60 x L %
mL, RREIFV—FTEIRRLTKESY, 7= OX7Y v FaHEERT 18
i, EARIZICCTERERZFELTLLIEEY B 1 4 2 7Y v FAERT 584 . 2m
L @ HRP conjugate dilution buffer |{Z 20 L ® Competitor-HRP conjugate concentrate %
asam) ,

(4) BAEBR(MEZEL HRP BEBSSESR ) 0N
HE  BEROWEL EEROWMERE, £ TH/T7AMORBREL AN T a0,

© T THHEE L7 BB E /2 XA ERE & (Iz THH% L~ HRP @RS S AREIK L % 130
HETRAEL, BBREIXV—STI{HRLET CQEAEDCEAIR. FAEH. 304
L & 9'0,& L %ﬁ%}o

@ BRAWMEMERIL, LI REPHITV— hADFEEIToTLIEEA, BAKE 2 B
ECTRAEBEICEREEA RV LEERLTVWETS, ERREAEL TR LHEEE
ICHBEEZDFRESENRH Y 4,

(5) Wash buffer )%

@O Wash buffer concentrate (10 {F###EPEMIRIK) DL E% 300mL O A 21 =T
L. REKDHDVIEHA A KREMA THREEES 300mLITHM L TLE XL,

@ ARVY U F—INRTTANLETEL L, BEEMZETIIBELTIES,,
@ RRHEIT 2~8CTREL., 30 BLUMIZZ@HERAL &0,

on



(6) FEBRFFR

Q BESBIVRIELL Y &L LTWAY I AIz+437 strip (8wells/strip) ZHAE L %
o BRIEIT 2EULETIToTLKIESY,

@ (AIZTHREE L -E%iE - HRP BB eEEE L DR ThThOy =/l 50 1d
SNz £73,

@ RFRIZ, WIZTHRAEL-AERE L HRP R EIE & DIREEETNTNLODO Y = /v
0l 2N x4,

@ FTUv—brEV—ALTEW, 7L—HMREEIBEZRAWVWT, VU T ABEEBRE L T—iZ
DOPRVEEITECNTIEE 9 Ladis, ZiR (20~28C) T30 ARG SEET,

® Fitk, Frv—ruFvoy—2HAWVWT, GUZTHHE L= Wash buffer T 3 BB LT
{FEEV,

® EEOTERERIT, BRELEZTLb— 2 EhWE&F ANV EIZBMEDITHEHIZL
T, BoTWHiEZREIIRIBREET,

@ 2£TO7=zMZ 50 L@ TMB substrate iz F 5,

ZiR(20~28°C) TIEEREIZ 20 DB LEY, LD LRWTLEEW, ¥ 7 AERE
WEAIE, EV U TIADORIGERIE—EIZR2 B L3I TEELE &V,

@ 2TOY /LT 50 u L @ Stop solution ZM % F 7,
@ 10 43 LAPIIZ 450nm OBRFEEZRIE L ET,

7. AREOEHE
BB A TIc, REHRO PCBREZFHLET.
FEE 1 AETEMBIE. RET LITERLTLE SN,

EE 2 EEMAZEL-HREOCRENI, DMSO K THEERRN L THENEL2ZB LT
V. TOHE. 10~20 fFOEREHRE (F : x 10, x 100, x 1,000 F) TITH>Z LIT LD,

EERFEANICNEY £,
(1) EHH
@O E#EHFHR%E 4 parameter logistic model IZTEIF L=HEZTRLE T,
Four parameter logistic model —— 1.4 l
Y:((A-D)/[1+(37)ED+D v H\\
C 10

X: #o7A$ (DMSO%H) OPCBEE | o g \

Y 42T ORKEE (ODaso) = \

A : Zero standard (Ong/mL) {2817 3B ICE © 0

B: ZFHAICREIT 2HBROEE \\

C : 50%M % DFE = 5 PCB A o4 N

D : PCBEAfB BT 51T DR IEE 02 k_T

/ s . . ,

0 1 10 100 1,000
¥ =((1.29-0.128)/(1 + (x/28.1)*)) + 0.128

* SOFTmax (Molecular Devices Corp.) Z THEHT

Conc. of PCB #118 in DMSO (ng/mL)

@ HVTADOBEEZEIFUIARALTELNIEBEIZ, FREE, BEEELHITEE
Az EIZED, HEFO PCBEEZEH LET,

<BHFH>
20g OFABH b PCB 2t LATLEE, 100u L @ DMSO (ZE#,



DMSO 2T 50 fFiz&mIR L. EIA [T THIE,
BREHBROEFRXEZRD X JIZEF TS, X=CX(A-V)(Y-D)*(1/B)
YT NORFEE (ODiso) Z2ENRRITHRA (B ¥ PR E=0.621)
— X=28.1x((1.29 - 0.621)/(0.621 - 0.128))*(1/1.46)=34.6 ng/mL
FREZRB LVEHBEERZ2BITA8DES
— 34.6X50--200=8.T nglg

(2) £ PCBREDHE

A EIA 1L, PCB#118 |24 A IGEE 100 ¢85 L, AR 7ozt LTUTFRLE 52
ot Z R LET,

PCB products % CR
KC-300 3.87 (1/26)
KC-400 7.36 (1/14)
KC-500 9.14 (1/11)
KC-600 1.69 (1/59)

L7 -oT, BEIAIC L > THRONEREMEEZ 111E+5Z2 L TKC-500 80 PCBEEA .
ETHZLTRKC400 B 0O PCBIRERZHETAZ LN TEES, £, UBLA2AR

BHIIS LT, AR 7 a L2 RHERE & L UEEBBREZERTH 2 L T, LVEEORWHE
HEzRDDHZEBTEET,

8. TEFEM~DEHA

(1) SEEFTNEHN

HEE DMSO 1T L - B ERIRIL. S A TADF v T2 LoV D TEERREL TS
EV, BEOREFEZETICEAMME LBE. ZET0OASNBEAL, RBERIIY
BheEZBBNNRHY ET.

L Soxhlet extraction J— mhexane, 16hrs

[ DMSO exchange ]

=

K1 RO RTAES




(2) EFRAM:GC-ECD LmaRAME:

B 2 \ZRYT XD, PCB {5V A b WT, HHREIERUOE(CI®EE b,
GC-ECD Lt D BF2MHEAEZ R L TWET,

100
+ Polluted soil ® Decontaminated soil l
y=0.444+0.039x% y=0.009+0.031x

[ R%=099 R?=0.94 ”

1 ._l

&

10 2

o
o
—
‘%

PCB concentration by EnBio PCB
EIA system (pg/g—dry soil)

0.001 : : '
0.1 1 10 100 1000

PCB concentration by GC-ECD (pg/g—dry soil)

B2 ABHTIBITS GC-ECD & ¥y MUEEL DOFHBEK

From: Proceedings for 9th meeting of countermeasure for soil and groundwater
contaminations, 450-453, 2003 (Japanese language)

9. Bl (i) HAE~DOER
(1) SHETLER
FEH DMSO (A L e BARIRIE, /51 TADF ¥ vy 7% Lom D D THRREL T E
v, BYRRFLETICRHMKE LZBE, ZERPOKSRAL, RBRRIH
BrEABBNBHY ET.

( DMSO/n-hexane extraction ]

[ Silica gel-H2S04 reflux (44%) treatment }

[ DMSO exchange ]

(o)

3 HMBHWHEBHIIIT 5 RTAES)




(2) BHAMN
4\ ZHEEM T PCBEEAEHERETLET, B2 —HBERINTWET,
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10. VAT LDMYERE
(1) ZEREE

BEE T S {baWicnd 228 EZR N (Cross-reactivity, CR) DORER#ES 4. PCB #118 2%
TORGHE (100) 269 2HE LTRLTVWET,

Table 1 ZZZ=

PCB products % CR Predominant congeners IUPAC# % CR
KC-300 3.87 (423) 2,3-DiCB 5 <0.1
KC-400 7.36 (80.5) 2,4-DiCB 8 <0.1
KC-500 9.14 (100) 2,2,5-TriCB 18 <0.1
KC-600 1.69 (18.5) 2,3,3-TriCB 20 <0.1

*IFMAOHIEIL. KC-500 ~0 RIGHE% 2,4,4'-TriCB 28 3.5
100 & LIz 8 OXERGHE 2,4’ ,5-TriCB 31 12.9
2.3,4"TriCB 33 2.6

Coplanar PCBs IUPAC# % CR 2,2',3,5-TeCB 44  <0.1
3,4,3',4'-TeCB T 17.8 2,2',5,6'-TeCB 52 <0.1
3,4,4',5-TeCB 81 < 3.0 2,3',4,4-TeCB 66 15.2
3,3,4,4',5-PeCB 126 < 3.0 2,3,4,5-TeCB 70 14.9
3,3',4,4'.5,5'"HexCB 169 <0.1 2,2.3,5,6-PeCB 95 <0.1
2,3,3',4,4'-PeCB 105 2.5 2,2',4,5,5-PeCB 101 < 0.1
2,3,4,4'5-PeCB 114 3.4 2,3,3',4,4-PeCB 105 2.5
2,3',4,4',5-PeCB 118 100 2,3,3,4,6- PeCB 110 0.88
2',3,4,4',5-PeCB 123 <0.1 2,3',4,4',5-PeCB 118 100
2,3,3',4,4',5-HexCB 156 7.2 2,2,3,4,4,5-HexCB 138 < 0.1
2,3,3',4,4",5'-HexCB 157 <0.1 2,2,3,4,5,6-HexCB 149 < 0.1
2,3'.4,4',5,5-HexCB 167 <0.1 2,2,4,4,5,5-HexCB 153 < 0.1

2,3,3',4,4',5,5'-HepCB 189 <0.1 2,2',3,3',4,4',5-HepCB 170 <0.1
2,2',3,3,4,5,6-HepCB 174 < 0.1

PAHs % CR 2,2',3,4,4',5,5'-HepCB 180 <0.1
Acenaphtene < (.1 2,2',3,4,5,5,6-HepCB 187 < 0.1
Acenaphtherene <0.1 2,2,3,3,4,4,5,5-0ctCB 194 <0.1
Anthracene < 0.1 2,2,3,3,4,4,5,6-:0ctCB 196 < 0.1
Benzo(a)anthracene <0.1 2,2.3.3,4,55,6-0ctCB 199 <0.1
Benzo(a)pyrene <0.1 2,2,3,4,4,55,6-0ctCB 203 <0.1
Benzo(b)fluoranthene <0.1
Benzo(ghiperylene <0.1 Other related compounds % CR
Benzo(k)fluoranthene <0.1 Biphenyl <0.1
Chrysene <0.1 1,2-dichlorobenzene <0.1
Dibenzo(ah)anthracene <0.1 3,4-dichloroaniline < 0.1
Fluoranthene <0.1 3,4-dichloroanisole <0.1
Hexachlorobenze <0.1 3,4-dichloronitro-benzene <0.1
Indeno(123cd)pyrene <0.1 3,4-dichlorophenol <0.1
Naphthalene <0.1 3,4-dichlorotoluene <0.1
Phenanthrene =01 1,2,3-trichlorobenzene < 0.1
Pyrene < 0.1 3,4,5-trichloroaniline < 0.1
Hexachlorobenze <0.1 3,4,5-trichlorophenol <0.1

2,3,7,8-TCDD < 0.1
2,3,7,8-TCDF < 0.1
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(2) MBS

AFx v bPTHH. B2%E2EFEL T, PCB L AKOREMEP»FTELNE® R
(8,3",4'-trichloro-4-methoxy-biphenyl) #fBW\WTWE+, ELIE#S L PCB #118 2514 3
RICEDLRFEREZ TR L ET,

120
100 % e N
80 \‘
. N
E Y,
@ 60 5
a 1,“'1;.0
40 "'\
® PCB #118 (native) \!
20 X 5
A SRS B ‘fmmﬁ
ﬂ | ] I
0 1 10 100 1,000

Conc. of Analyte in DMSO (ng/mL)

4 5 PCB#118 (native) & LB HE 5 L O RISHEHE:

(3) MERE
6.5 ng/ml

Zero standard (DMSO D #) (n=8) OBENEMNOFHHE L SD EA KD, FEHE - 3XSD
DIREZREREREL L, BEGRLIV FTOBEAEHLE LT,

(4) BRME
@ [FIFFFERE

STIMD PCBEAY TN ETNTNAFSERMEL-LXOXy FORKBEEEL LT
WET,

| Table 8 [RIFFHE R
YT EHEE (ng/iml) + SD CV (%)

In
& I BE 98.4 + 5.04 5.1 8
abi- 3o 55.5 + 3.90 7.0 8
(I EE 18.5+ 1.66 8.9 8
@ AEFERME

38y bOFy bERLT, 3RO PCBEEY VL% 2 E TR 6EAIELE L&D
¥y FOBREBREEZTLTOET,

Table 4 RBEFHRME
W 2?2 FE¥fE (ng/imL) = SD CV (%)

Il
o I 83.7+ 9.66 11.5 6
MR B 45.4 + 7.92 17.5 6
(I8 BE 17.5+ 2.88 16.4 6
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(5) Precision profile

REEZRELICBERICH LT, 2 BRET 6 BAELZITV. FRECBITZRAEELED
SD EMLH%CV #RD7m v FLIELOTT,

10.0
8.0
> 6.0 P i X
> 6.
40
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Conc. of PCB #118 in DMSO (ng/mL)
[ 6 Precision profile
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(5) Precision profile

REEZRELICBERICH LT, 2 BRET 6 BAELZITV. FRECBITZRAEELED
SD EMLH%CV #RD7m v FLIELOTT,

10.0
8.0
> 6.0 P i X
> 6.
40
2.0
0.0 L ‘
1 10 100 1,000

Conc. of PCB #118 in DMSO (ng/mL)
[ 6 Precision profile

12



Claim 1 Determination of Sensitivity
AIM

To determine the sensitivity of the assay.

METHOD

The sensitivity, defined as three standard deviations below the mean optical density of 8 zero
standard replicates was determined. The corresponding concentration was calculated from a
standard curve ranging between 1 t01,000 ng/ml set up in 8 replicates. The grand mean zero
and standard values were then used to calculate the sensitivity. The data was plotted as mean

+SD as a 4-parameter plot and calculated values by an attached calculation soft wear of a
micro-plate reader. .

The sensitivity, defined as the concentration on the standard curve equivalent to 3
standard deviation below zero standard (n=10), was determined to be 6.5 ng/ml of PCB #118
in DMSO.

RESULTS

This was determined as 6.5 ng/ml. No cross ranging was found between the absorbance of
zero-standard below 3SD.

Table 2. Intra-assay of the absorbancies (OD450) for PCB #118 (n=8)

e m =

ng/ML Mean | SD | CV | Meant3SD | Mean3SD
0 1.061 0.048 4.5 1.20] 0.92

1 1.010 0.048 4.8 1.16] 0.87

10 0.725 0.048 6.6 0.87] 0.58]

25 0.467 0.022 4.8 | 0.53] 0.4

100 0.163 0.008 ' 5.1 | 0.19] 0.14;

250 0.117 0.006 4.9 | 0.13] 0.10

| 1,000 0.100 "~ 0.008 7.7 _| _ 0.12} 0.08

o

0.6 R

0.4 \\
==

0 1 10 100 1,000
Conc. of PCB#118 (ng/mL)

on,,

{5 % 2



Claim 2 Demonstration of Within-Assav Precision

Al

—_—

To determine the within-assay precision of measurement of controls in the assay.

METHOD

Low, medium and high controls were prepared from a stock standard. The results were
obtained by using one batch of performance trial kit.

SULTS
Sample Mean (ng/mL) = SD CV (%) n
High 98.4 + 5.04 5.1 8
Med 55.5+3.90 7.0 8
Low 18.5 = 1.66 8.9 8
CONCLUSIONS

The within assay precision was shown to be within acceptable limits.

Claim 3 Demonstration of Between-Assav Precision

AIM

To demonstrate the between-assay precision of measurement of controls in the assay.

METHOD

Low, medium and high controls were prepared from a stock standard. The results were
obtained by using one batch of performance trial kit.

RESULTS
Sample Mean (ng/mL) £ SD CV (%) n
High 83.7+ 9.66 11.5 6
Med 45.4 £ 792 17.5 6
Low 17.56+ 2.88 16.4 6
CONCLUSIONS

The between assay precision was shown to be within acceptable limits.



Claim 4 Determination of Stability

To demonstrate the stability of reagents when stored at the recommended temperature of 4°C.
METHOD

The standard curves were obtained using reagents from the 4°C stability trial at time points at
0, 3 and 6 months using one batch of kit. Low and high controls were prepared from a stock
standard.

SULT
Typical assay data for a standard curve of 0 - 1,000ng/ml surrogate standard.
PCB STD 0D450
(ng/ml) T=0 T=3 months T=6 months
0 1.599 1.597 1.157
2.5 1.575 1.485 1.251
10 1.510 1.415 1.125
25 1.359 1.178 0.992
100 0.885 0.755 0.460
250 0.498 0.413 0.276
1,000 0.164 0.189 0.098
Sample Mean (ng/mL) % SD CV (%)
High 101 +£10.7 | 10.6
Low 25.8% 3.24 12.5
CONCLUSIONS

The reagents give a good response after 6 months storage at 4°C. The 6 months period
precision was shown to be within acceptable limits.




Claim 5 Demonstration of Between-plate Precision

To demonstrate the between-plate precision of measurement of controls in the assay.

METHOD

Low and high controls were prepared from a stock standard. The results were obtained by
using six batch of performance trial kit.

RESULTS
Sample Mean (ng/mL)+ SD CV (%) n
High 494+ 3.6 9.1 6
Low 21.56+1.9 7.2 6
CONCLUSIONS

The between plate precision was shown to be within acceptable limits.



Claim 6 Cross-reactivitiy of the Assay
AIM

To investigate the degree of cross-reactivity of the predominant PCB congener in PCB
products (e.g., Aroclor and Kanechlor).

METHOD

Standard solution of eact zener were prepared in DMSO.

RESULTS

The cross-reactivities (% CR)-are described as ratios between the IC50 value of each
compound and that of PCB #118.

This was done for significant cross-reactants only.

PCB products % CR PAHs % CR.
Knm?ehlnr 300 3.87 (42.3)* Acenaphtene <0.1
(equivalent to Aroclor 1242) Acenaphtherene <0.1
Kanechlor 400 7.36 (80.5) Anthracene <0.1
(Areclor 1248) Benzo(a)anthracene <0.1
Kanechlor 500 9.14 (100) Benzo(a)pyrene <0.]
(Aroclor 1254) Benzo(b)fluoranthene <0.1
Kanechlor 600 1.69 (18.5) Benzo{ghi)perylene <0.1
(Aroclor 1260) Benzo(k)fluoranthene <0.1
* Ratios between ICso value of each PCB product and that Chrysene <0.l
of Kanechlor 500 are described in parenthesis. Dibenzo(ah)anthracene <0.1

Fluoranthene <0.1
Predominant PCBs IUPAC # % CR Hexachlorobenze <0.1
2.3-DiCB 5 <0.1 Indeno(123cd)pyrene <0.1
2,4"-DiCB 8 <0.1 Naphthalene <0.1
2.2",5-TriCB 18 <0.1 Phenanthrene <(.]
2,3,3’-TriCB 20 <0.1 Pyrene < 0.1
2.44°-TriCB 28 3.5 Hexachlorobenze <0.1
2,4",5-TriCB 31 12.9 <0.1
2',34-TriCB 33 2.6 < (.1
22’ 3,5"-TeCB 44 <(0.1
2,2',5,5"-TeCB 32 <0.1
2.3' 4 4’-TeCB 66 15.2 Other related compounds % CR
2,3'.4",5-TeCB 70 14.9 Biphenyl <0.1
2,2'3,5",6-PeCB 05 <0.1 1,2-dichlorobenzene <0.1
22°4,5,5'-PeCB 101 <0.1 3,4-dichloroaniline : <0.1
2,33'4,4-PeCB 105 2.5 3,4-dichloroanisole <0.1
2,3,3°,4°,6- PeCB 110 0.88 3,4-dichloronitro-benzene <01
2,3'4,4' 5-PeCB 118 100 3,4-dichlorophenol < 0.1
2,2'.3,4,4' 5 -HexCB 138 <0.1 3,4-dichlorotoluene <0.1
2,2'.3,4°,5 ,6-HexCB 149 <0.] 1,2 3-trichlorobenzene <0(0.1
2,2'.4.4° 5,5 -HexCB 153 <0.] 3,4,5-trichloroaniline < (.1
2,2°3,3'.4,4'5-HepCB 170 <0.1 3,4,5-trichlorophenol <01
2,2°,3,3’4,5,6"-HepCB 174 <Q.1 2,3,7,8-TCDD < 0.1
2,2'3,4.4'5 5-HepCB 180 <0.1 2,3,7,8-TCDF < Q.1




2,2’ 3.4°,5,5",6-HepCB 187 <0.1

2,2°3,3",44",5,5°-0OctCB 194 <0.]
2,2°3,3’.44",5",6-OctCB 196 <0.1
2.2°3,3° 4,5,5°,6™-OctCB 199 <0.1
2,2°3.4,4°,5,5° 6-OctCB 203 <0.1
CONCLUSIONS

The assay is highly selective to PCB #118 among predominant PCB congener in PCB

products. There is no significant cross-reactivity with other related compounds such as PAHs
and polychlorobenzen derivatives.



Claim 7 Demonstration of the correlation between GC-ECD and EIA in fish

To demonstrate the applicability to fish samples.
METHOD

Fish samples are pretreated as shown in the following figure.

Alkali digestion Treat 20 g of homogenized fish sample with 2 mol/L KOH for

ovemnight at RT.

n-hexane extraction

4

Sulfuric acid treatment Treat with concentrated sulfuric acid till extracts become

‘@ coloriess.

Multi-layer silica gel column

il

Alumina column

g

DMSO exchange | Exchangeto 100uL of dimethylsulfoxide by N, purge.

il

Extract by shaking with methanol-n-hexane (3:2).

Apply to multi-layer silica gel column and elute
with n-hexane,

Apply to alumina column and elute with 5 vol%
dichloromethane/n-hexane.

EIA analysis
RE TS
Total PCBs conc.
20,000
y=0.15x - 1.71
r=098 (n=20)
5 15,000 B B
3
% 10,000
|
w
5,000
0 I

0 50 100 150
GC/ECD (ng/g)

CONCLUSION

A good correlation between GC-MS data and EIA measurements in fish samples was
demonstrated.



Claim 8 Demonstration of the correlation between GC-ECD and EIA in soil

To demonstrate the applicability to PCB contaminated soil samples.

METHOD

PCB polluted and decontaminated soil samples are pretreated as shown in the following figure.

[ Soxhlet extraction n-hexane, 16hrs

[ DMSOtxchangﬁ ]

—n

+ Polluted soil ® Decontaminated soil

| y=0.444+0.039x v=0.009+0.031x ot
R?=0.98 R’=094

o ¥

*

100
:

-
)

o
—

[ ]
0.01 Lewde

PCB concentration by EnBio PCB
EIA system (pg/g—dry soil)

0.001 ' : :
0.1 1 10 100 1000

PCB concentration by GC-ECD (pg/g-dry soil)

CONCLUSION

A good correlation between GC-ECD data and EIA measurements in polluted and
decontaminated soil samples was demonstrated.
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