30

2
7
ELISA
ELISA 60
2 10 pg/g
3
Z_
0 zZ- 3
3 Xbar
1
3
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20
1
B
1
29
3
22 9 10 286 4.
26 3 26 36 2
1)
( 22 9 10
26 3 26 ) ( )
ELISA
2)
PCR
ELISA
(pH 8.6)
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ELISA

ELISA
ELISA

No.1

0.6% SDS

20 mL/

1 g/50-mL
0.1 M
0.1 M Tris-HCI



1 10,000% g

30 min 0.8 um
3)
1 g/50-mL 0.6%
SDS, 0.1 M
0.1 M Tris-HCI (pH 7.5) 20 mL/
1
10,000x g 30min
0.8 pm
4)
2-D Quant Kit
(GE )
3
D
10 pg/g
5
2 kg
109
-20
1
2

2) 3
-20
4 ELISA
1)
® FASTKIT
)(
[ )
)(
(
[ )
)(
2)
® FASTKIT
)(
[ )
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10%

10 ng/g

MK-K58 National

ELISA
Ver. 111
« )
FASPEK
) )
ELISA® 11
(
Ver. 111
« )
FASPEK

10¢g

(



)( « ) 6

) 60
° ELISA® 11 ( 30 9
)( « ) )
3)
® FASTKIT Ver. 1 ( )
( ) « ) « )
° FASPEK L I ( )
)( )(
)
° ELISA® 11 ( 2 ELISA 1
)( )(
) 29 10 5
5 7
5
0
10
n=1 ELISA
1.5 5
1.5 JMP  SAS Institute Japan
Xbar-R
Xbar
C ) ( + 50%)
« ) 4
( ) 3 ELISA 50% 150%
EL 808IU

DeltaSoft JV Ver.1.80 (Bio-Tek

Instruments, Inc.)
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Huber

proposal 2 3
z- 0 1 3 5
( ) 60 3
( ) 55
« )
4 « )
3
10¢g
8 3 1 2
D n=2
19 3
4 n=1 1 1 ELISA
ELISA
( )
2)
3

3 SOP
10 g/tube 4 n=6
1 g/50-mL CD

3 5

4 (n=10)
1 1
8 ELISA 1

- 241 -



10 ug/g

8.6 10.3ng/g 2

1 0.017 0.048
0.037 0.050

12 3

1.5

2 1

96% 105%

60 ( )

1 « )
8.5 9.Tug/g
0.0899 ( )
0.0974 ( )
« )
) 4
1) « )
2 (€)) 1
« )
1
4 z-
5 Xbar-R

¢ D
55
¢ D

I+

10.768+ 0.968 ug/g

Z-

3 2
2 3
Xbar
R
3
@ 2
«c )
1
3
5
zZ- 6
7
8

I+

10.386+ 0.916 ug/g

- 242 -

Xbar-R

0.0882
0.0940

60

60

Xbar-R



I+

59
10.359+ 0.891 ug/g

z- 3
1
z- 2 3
2
Xbar
R
3
2) ¢ )
@ 1
«c )
55
1 1
4
9 z-
10
z- 11
Xbar-R 12
Xbar-R 13
s
9.552+ 0.898 pg/g
54 e
9.521+ 0.864 ug/g
7-
z- 3
2
z- 2
3 4
Xbar

3] 2

« )
55
2 2
4
9
10
7- 11
Xbar-R 12
Xbar-R 13
s
9.466+ 0.922 ug/g
53
9.402+ 0.848 ug/g
7-
1
7-
3 2
Xbar
R
1
3) « )
« )
4
14
4)
9 1
6
2
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I+

15



3
49

2

1
(

2 37
39
2 39

2 39

2

1
Z_
2
5)
2 45
15 b (
17
2
5
1 pg/g (
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19

12

16



6)
€))

3]

21

2

245 -

SOP



56
4PL

5PL
RZ

29

18

1500
8
1) 3
10
30 30 3
4
5
2) 3
>0.99
3
20
100
7
11 12

1/3
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4000
3000

23

25

24

ELISA



ELISA
9
26
15
5
0
( ) 97.2+ 0.4%
( ) 98.6+ 1.1%
() 99.2+ 0.2%
5
60
zZ- 1.
zZ- 2.
2 3 3
Xbar
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12.0

10.0
2 50
E
i 6.0
iﬁg 4.0
2.0
n=2 n=2
0.0 —=
1 a
a
a
(
ug/g ug/g
10.3 0.048 9.7 0.050
8.6 0.017 8.5 0.039
9.6 0.039 9.2 0.037
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a) 1.5

10.0

5.0

(ma/

0.0

100.0

50.0

0.0
(%)

10.0

5.0

0.0

100.0

50.0

0.0

100%
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1 2
60 55 4 60 55 4
* (ug/0) 10.768 9.552 9.965 10.386 9.466 9.838
" (ug/q) 0.968 0.898 0.780 0.916 0.922 0.641
- 0.0899 0.0940 0.0783 0.0882 0.0974 0.0652
(ng/9) 10 10
*
** 4
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n=55

=60

n

n=4

16

14

12

we/ 1o
/9)

n=55

n=60

n=4

24

20

16

(ng/
/9)

12
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60 60 59

10.768 10.386 10.359

0.936 0.838 0.794

0.968 0.916 0.891
0.08986 0.08815 0.08603

Ql 10.188 9.683 9.670
10.855 10.350 10.310

Q3 11.220 10.978 10.970
12.208 11.748 11.684

9.329 9.024 9.033

2.879 2.724 2.651

1.033 1.295 1.300

0.484 0.402 0.402

1.580 1.314 1.314
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o ol
n
~-0.95 E‘ 1.64—0.05
-0.51 1284-0.91
_0.84 L0.84
. 5" 0.67-
0.7 H ~0.7
-F -0.5 ¥ 00105
o #d o] 03 B A 062] 03
-0.16 -0.16
f'..-' -1,23~_0.w -1.28-_0.09
-1.644-0.05 -1.64--0.05
. k]
; -0.015 - 0.015
T 1 1 ]
9 10 11 12 13 14 15 75 10 125 15 175 20 225
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4 ) 4 /
2 2
Z_
0 0
-2 -2
-4 -4
z- < z- 2<z- z- z- < z- 2<z- z-
-2 -2
_ — 1 3.474 1 -2.103 1 11.484
_ — 2 3.144 _ — 2 3.281
_ — 3 2.513 7- 4 4
( 60)
5 z-

57, 32,52, 24, 13, 46, 4, 53, 28, 42, 47, 31, 17, 10, 61, 33, 35, 20, 43, 51
18, 29, 59, 45, 49, 9, 30, 36, 54, 21, 1, 3, 5, 2, 39, 60, 26, 38, 27, 25, 34, 37, 8, 19, 14, 22, 50, 23, 16,
44,11, 40, 58, 41, 55, 6, 48, 56, 12, 7 2 4,24,13,53, 57,52, 17, 28, 20, 32, 10, 43, 29, 47, 60,
18, 46, 5, 45, 31, 2, 3, 30, 38, 61, 51, 42, 35, 37, 14, 27, 1, 49, 23, 54, 39, 26, 25, 34, 50, 21, 36, 33,
8, 11, 44, 16, 58, 55, 19, 9, 6, 22, 59, 40, 56, 41, 48, 7, 12
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) /
Z 0
_2'
-4
zZ- <-2 zZ- 2<z- zZ-
1 -2.130 1 3.402
_ — 2 2.021
( 59)
6 zZ- 2

2 4,24,13,53,57,52,17, 28, 20, 32, 10, 43, 29, 47, 60, 18, 46, 5, 45, 31, 2,
3,30, 38, 61, 51, 42, 35, 37, 14, 27, 1, 49, 23, 54, 39, 26, 25, 34, 50, 21, 36, 33, 8, 11, 44, 16, 58, 55,
19, 9, 6, 22, 59, 40, 56, 41, 48,7
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a) 1 b) 2

18 ucL=1628| 2%
16 .
. 20
14 ...o°. UCL=1553
12 oot 15 .
10 .“.““..00.0'“'“ =10.86 1OWM“M
=10.35
(no/g 8 "~
6 LCL=518
4 LCL=5.43 :
2.0
20 UCL=1580 ''15 . ! ucL=1314 !
15 . ¢ !
! ?Avg=0.484 ) 1.0 -
10 I \ ; N Ve | Avg:0.402 .
) ) ) o o, . D)
057 1Y ¥ e F [ 05 o . e t c
(10/9) o) W ULN .o..... [} ... “h... LI A ... \ o0 8 .o. ..o
et a8 ) ) " sap o ® L s 1Y P
0.0 Lci=000 | 00 LCL=0.000
( 60)
7 Xbar-R
( ) 57, 32, 52, 24, 13, 46, 4, 53, 28, 42, 47, 31, 17, 10, 61, 33, 35, 20, 43, 51,
18, 29, 59, 45, 49, 9, 30, 36, 54, 21, 1, 3, 5, 2, 39, 60, 26, 38, 27, 25, 34, 37, 8, 19, 14, 22, 50, 23, 16,
44, 11, 40, 58, 41, 55, 6, 48, 56, 12, 7; 2 4,24, 13, 53,57,52,17, 28, 20, 32, 10, 43, 29, 47, 60,

18, 46, 5, 45, 31, 2, 3, 30, 38, 61, 51, 42, 35, 37, 14, 27, 1, 49, 23, 54, 39, 26, 25, 34, 50, 21, 36, 33,
8, 11, 44, 16, 58, 55, 19, 9, 6, 22, 59, 40, 56, 41, 48, 7, 12

Xbar UCL LCL + 50% R
UCL LCL R JIS D4 =3.267
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16 UCL=154

14 ’

12 " 1 uo" “'..

00009808%° l-n..........l. :1031
10 o.o“"o'luuon

8
o’y 6 LCL=5.1
4
20
15 1 ?
2 . UCL=1313
1.0 ?
05 i LD v '.' SR 1 Avg=0.402
ke/9) 00 S O e
8 Xbar-R 2

( ) 2 4,24,13,53,57,52, 17, 28, 20, 32, 10, 43, 29, 47, 60, 18, 46, 5, 45, 31, 2,
3, 30, 38, 61, 51, 42, 35, 37, 14, 27, 1, 49, 23, 54, 39, 26, 25, 34, 50, 21, 36, 33, 8, 11, 44, 16, 58, 55,
19, 9, 6, 22, 59, 40, 56, 41, 48,7

Xbar UCL LCL + 50% R
UCL LCL R JIS D4 =3.267
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55 54 55 53
9.552 9.521 9.466 9.402
0.806 0.747 0.850 0.719
0.898 0.864 0.922 0.848
0.09402 0.09075 0.09739 0.09019
Q1 8.930 8.925 8.790 8.770
9.550 9.525 9.420 9.410
Q3 10.040 10.010 10.000 9.885
10.886 10.805 10.836 10.661
8.217 8.237 8.096 8.142
2.669 2.568 2.740 2.520
1.110 1.085 1.210 1.115
0.516 0.512 0.295 0.281
1.684 1.672 0.963 0.918
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1644

1.284

0.67

0.0+

-0.67 -

-1.28-

164

1

| — |

15

0.95
0.91
0.84

0.7

0.5

0.3

0.16
0.09
0.05

0.015

TR 0w =
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10

15

20

0.93
0.21
0.84

0.7

0.5

0.2

0.16
0.09
0.03

0.015

IERTE 20w -

55)



a) b) 2
4 [“ 4 /‘
2 2
Z_
0 0
-2 -2
-4 -4
z- < z- 2<z- z- zZ- < z- 2<z- z-
-2 -2
1 -2.719 1 7.804 1 -2.143 1 12.165
2 -2.196 2 4.797 _ — 2 6.546
_ — 3 4.452 _ — 3 2.749
_ — 4 2.370 _ — 4 2.174
_ — 5 2.058 z- 4 4
zZ- 4 4
( 55)
10 7-

1 53, 24, 30, 32, 3, 38, 47, 57, 28, 46, 61, 17, 31, 5, 25, 37, 42, 16, 45, 35, 6,
29, 51, 43, 54, 26, 52, 19, 4, 49, 33, 41, 2, 9, 40, 11, 58, 27, 44, 39, 20, 22, 14, 59, 1, 21, 60, 36, 10,
50, 48, 7, 34, 12, 23 2 53, 24, 30, 38, 61, 57, 37, 17, 3, 46, 4, 28, 31, 25, 52, 32, 45, 47, 43, 27,
16, 5, 29, 11, 51, 49, 42, 26, 60, 2, 22, 41, 58, 33, 14, 35, 39, 19, 54, 20, 44, 1, 59, 40, 21, 10, 6, 9,
36, 7, 50, 48, 34, 23, 12
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-2 7 i
-4 -4
zZ- < z- 2<z- zZ- zZ- < zZ- 2<1z- zZ-
-2 -2
1 -2.790 1 5.022 1 -2.255 1 3.064
2 -2.246 2 4.663 — — 4 2.439
_ — 3 2.499 ( 53)
_ — 4 2.175
z- 4 4 ( 54)
11 zZ-

1 53, 24, 30, 32, 3, 38, 47, 57, 28, 46, 61, 17, 31, 5, 25, 37, 42, 16, 45, 35, 6,
29, 51, 43, 54, 26, 52, 19, 4, 49, 33, 41, 2, 9, 40, 11, 58, 27, 44, 39, 20, 22, 14, 59, 1, 21, 60, 36, 10,
50, 48, 7, 34, 12 2 58, 24, 30, 38, 61, 57, 37, 17, 3, 46, 4, 28, 31, 25, 52, 32, 45, 47, 43, 27, 16,
5, 29, 11, 51, 49, 42, 26, 60, 2, 22, 41, 58, 33, 14, 35, 39, 19, 54, 20, 44, 1, 59, 40, 21, 10, 6, 9, 36,
7,50, 48, 34
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a) 1 b)
20 25
UCL=14.33 i 20
15 —
. 15
10 — snaseseestttt
.000."' =9.55 10
(ng/g
5 LCL=4.7 5
25 15
2.0 ! UCL=1.684
1 1.0
15 s !
. ! ? . Avg=0.516
10 0 [] ) . . ', . o ¢ . 05
. [] []
(ng/ 0.5 .o ..' L ‘) 4!
4 00, o _ab o
0.0 * LCL=0.000 0.0
12

2
)
UCL=14.13
'l
o Mooo’““.
00050900000

....onun""' =942

LCL=4.71
UCL=0.96 ,

. ]

AVg=0.295. L BPYY
[ ]

LCL=0.000

( 55)

Xbar-R

1 53, 24, 30, 32, 3, 38, 47, 57, 28, 46, 61, 17, 31, 5, 25, 37, 42, 16, 45, 35, 6,

29, 51, 43, 54, 26, 52, 19, 4, 49, 33, 41, 2, 9, 40, 11, 58, 27, 44, 39, 20, 22, 14, 59, 1, 21, 60, 36, 10,
50, 48, 7, 34, 12, 23 2 53,24, 30, 38, 61, 57, 37,17, 3, 46, 4, 28, 31, 25, 52, 32, 45, 47, 43, 27,
16, 5, 29, 11, 51, 49, 42, 26, 60, 2, 22, 41, 58, 33, 14, 35, 39, 19, 54, 20, 44, 1, 59, 40, 21, 10, 6, 9,
36, 7, 50, 48, 34, 23, 12
Xbar UCL
LCL R

LCL
D4 =3.267

+ 50% R

UCL JIS
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a) 1 b) 2

16 UCL=14.29 16 UCL=14.12
14 o 14
12 o 12 .l.
10 000""."..“ | 10 seed -.00"“".
cogroseneneses’ =953 geasssensestet =9.41
gl g
(worg |° 5
6 LCL=4.76 LCL=4.71
4 4
25 UCL=1673 12
20 . 10 . UCL=0.918
L5 T 0.8 1]
O . [ (] R AVg=0.512 06 R . Jt . Avg:0.281
1. . '] 1S . s °* ! N ? 9
t.. . * | o 04 d L 2 g
05 AR A v 1 o v * X .' . <
(no/ '.. ..o R W ¢ ] L l '.. \ 0.2 [ 2O o o0t % .
0.0 LCL=0.000 0.0 ‘ * —Tcr=0000
( 54) ( 53)
13 Xbar-R

1 53, 24, 30, 32, 3, 38, 47, 57, 28, 46, 61, 17, 31, 5, 25, 37, 42, 16, 45, 35, 6,
29, 51, 43, 54, 26, 52, 19, 4, 49, 33, 41, 2, 9, 40, 11, 58, 27, 44, 39, 20, 22, 14, 59, 1, 21, 60, 36, 10,
50, 48, 7, 34, 12 2 58, 24, 30, 38, 61, 57, 37, 17, 3, 46, 4, 28, 31, 25, 52, 32, 45, 47, 43, 27, 16,
5, 29, 11, 51, 49, 42, 26, 60, 2, 22, 41, 58, 33, 14, 35, 39, 19, 54, 20, 44, 1, 59, 40, 21, 10, 6, 9, 36,
7,50, 48, 34

Xbar UCL LCL + 50% R
UCL LCL R JIS D4 =3.267
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a)
16
14
12
10
8
(ho/g 6
4
1.

10

05

(ng/ 0.0

14

—

S E

=10.09

=0.350

10

0.5

0.0

113,7,8,56
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2 13,7,8,56

=9.99

=0.250



<
S R R
D L oi. AR
DR Lk a

56

55

54

53

454950 51 52

41

40

39

0)

®0e OO0

$,0,98

11

07

15
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2 37 39
ug/g
37 4 8.30 8.34
39 28 9.42 9.30
37 8.56 8.50
39 9.82 9.65
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(ng/mL)

60

19

2.5

(ng/mL)

17

20
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1.
1.
©
Dus
n—o 0-
0.
0 1 2 3 4 5
(ng/mL)
—_— 7 ( 1711) —e— 8 (1711) 13 (1707)
56 (1711) == @&=—
18 4
1707GLS 2018.8 1
1711GLS 2018.12 3
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17JLSFGDO045 2018.7.13 1
17NOSFGD049 2018.11.9 1
17DESFGDO050 2018.12.7 2
18FESFGDO051 2019.2.13 2
18MASFGD052 2019.3.1 5
18APSFGDO053 2019.4.4 11
18MYSFGDO054 2019.5.8 15
18JUSFGDO055 2019.6.11 20
18JLSFGDO056 2019.7.9 2

1

a) 17JLSFGDO045, 17NOSFGDO049,

2.5
2.0
15
(oD 1.0
0.5

0.0
0 10 20 30 40 50

—— 13 (045) —o— 1T (049)
12 (REE) — @ = $8THy

¢) 18FESFGDO051

2.5
2.0
1.5
1.0

0.5

0.0

0 10 20 30 40 50

*— 13 —55 = @ = ALY

19-1
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b) 17DESFGDO50

2.5
2.0
1.5
1.0
0.5

0.0

d) 18MASFGD052

2.5
2.0
1.5
1.0

0.5

0.0

0 10 20 30 40 50

—_——1 —_——" 11

——24 - o —iEFY

(ng/mL)

——45



(oD

e) 18APSFGD053

2.5

2.0

1.5

1.0

0.5

0.0

g) 18JUSFGDO055

40

50
P 25

37
52

0 10 20 30
—— 14 = 17
—— 10 —— 35
—— 44 — 413
—_——53 —— 3

]
¢ 0

= §aF

2.5
2.0
1.5
1.0
0.5
0.0
3 8 9 10
G 19 20 23
* 28 > 33 > 36 > 38
* 40 * 43 47 e 45}
e B al 94 a7
- - = HBFEH
19-2
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f) 18MYSFGD054

2.5
2.0
1.5
1.0
0.5
0.0
0 10 20 30 40 50
1 2 6 21
e 10 26 g 27 * 31-1
31-2 32 39 41
42 46 96 e B
- - = HBFEH

h) 18JLSFGD056

2.5

L ]

30

60

(ng/mL)

40 50

- o - AT



FKEW1735 2018.6 1
FKEW1837 2018.9 4
FKEW1838 2018.11 5
FKEW1839 2019.3 27
FKEW1840 2019.5 16
FKEW1841 2019.6 2

a) FKEW1735, FKEW1841

2.5

b) FKEW1837

2.5
2.0 2.0
1.5 1.5
(oD 1.0 1.0
0.5 0.5
0.0 0.0
0 10 20 30 40 50 0 10 20 30 40 50
o7 (35) o— 34 (41 —5 — 30 45
38 (41) — @ = AT ——53 - & = iEFH
c) FKEW1838
2.5
2.0
1.5
1.0
0.5
0.0
0 10 20 30 40 50
—_—— 4 —_——23 37
—— 40 —— 58 - = FEILHY
(ng/mL)

20-1
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a) FKEW1839 b) FKEW1840

2.5 2.5
2.0 2.0
15 15
(op 1.0 1.0
05 0.5
0.0 0.0 @
1 4 6 9
fs ?7 éi ég 10 12 19 2
% % 311 31-2 2 s a k&
32 35 R—r} 3 12 L —
43 P 46 47 - =BT
18 19 52 54
57 59 e R—t1
- - R
(ng/mL)
20-2
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a) 6 )

22
[ ]
20
18
16
2 14
12
(ng
8
6
6 8 10 12 14 16 18
1 (ng/9)
b) 65 )
22
20
2
(g
/9)
c) (4 )
12 X
11 o
2 10 ) / P 7 ,.
(ug R
[ 4
79 °
g
8 9 10 11 12
1 (ug/9)
21
95% ¥y=3
a) (55 )
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1 10.85+ 1.10 ug/g
2 10.56+ 1.63 ug/g
R = 0.742 (p < 0.0001)

1 9.75+ 1.50 pg/g
2 9.74+ 1.93 ug/g
R =0.838 (p < 0.0001)

1 9.97+ 0.69 ug/g
2 9.84+ 0.57 ug/g



22 .7
20 7

18 .

16 e 10.80+ 1.05 pg/g
e 9.75+ 1.50 ng/g
14 . ~ R =0.526 (p < 0.0001)

(mg 12 .
/9) 10

(ng/9)

10.56+ 1.68 ng/g
9.74+ 1.93 ug/g
R =0.819 (p < 0.0001)

(g

(ug/q)

22
95% y=x
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1 2 3 4 6
58 1 1
12h < <14 14 -16 16 <
(h) 4 24 31 1
<90 90 - 110 110 <
(rpm) 4 52 3 1
43 17
sg T 1
60 0
h h
ch ch ¢ ¢ ch
2 7 45 3 2
30 30
4PL” 5PL"
56 4 (60
* 4PL:4
** 5PL:5
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10 30

a) 60
1 2 3 4
0 1 2-6 7 - 14
() 47 9 3 2
<10 10 - 20 > 20
() 39 22 0
< 25°C 25°CHFkET E T > 25°C
36 14 11
< 0.99 >0.99 "
(R?) 2 53
* 5
b) 59
1 2 3 4
0 1 2-6 7 - 14
() 35 15 4 1
<10 10 - 20 > 20
() 34 22 0
< 25°C 25°CHFkET E T > 25°C
33 12 11
< 0.99 >0.99 "
(R?) 4 46
* 4
c) 4
1 2 3 4
0 1 2-6 7 - 14
() 2 2 0 0
<10 10 - 20 > 20
() 3 1 0
< 25°C 265°CHFkETe BT > 25°C
0 3 1
< 0.99 > 0.99
(RY) 0 4
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11

6
1 2 3 4 5 6
10 8 5 5 8 18
58
12
ELISA 43 40 41 34 26 25
]
42 39 39 33 25 —
42 39 40 34 26 —
2 1 1 1 1 —
— — — — — 25
— — — — — 25
4188 4712 3512 3248 3073 1518
5 5 11 4 2 4
21 14 86 16 13 38
58
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12.0
10.0
2.0 -
6.0 -
M 40
2.0 -
0.0 |

ng 5O

0.0

BF PP

23

ii) 5 iii)
12.0
10.0 100.0
8.0
6.0 A %
TR 50.0
2.0
0.0 - 0.0
BF PP
ii) 6 iii)
5.0 4
100.0
10.0
ug o 50.0
5.0 %
0.0 0.0
BF PP
ii) 5 iii)
10.0 100.0
ug 5.0 % 50.0
0.0 0.0
BF PP
3
BF [ |
PP [ |
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c)

b)

a)

L=}
L]
—

5.0

ng

0.0

ELISA

24

c)

a)

S
| SE——

N

.
RN

]

T
SR

.
SN

[
A

25

oo

Z=a
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26

120.0
100.0
80.0
60.0
40.0
20.0
0.0

- 280 -

n=2



30
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