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N c P cd Pb As Hg Pb Pb
() () () (%) (%) (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
— — 0.17* 18.8% 19.8% 60.1* — — — —
I I I I I I 3** 7** 7** 1** 7** 7**
1 122 494 25 66.7 106 7.1 <0.1 3.49 <1 0.02 2.7 <15
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3 113 472 22 673 108 73 <0.1 652 <1 0.02 31 <15
4 123 493 26 658 107 75 <0.1 423 <1 0.02 52 <15
5 117 482 25 66.3 109 6.9 <0.1 2.18 <1 0.02 37 <15
6 121 485 22 64.6 106 72 <0.1 3.94 <1 0.02 29 <15
7 123 50.9 24 64.3 109 75 <0.1 8.83 <1 0.02 48 <15
8 12.0 477 22 68.8 11.0 6.7 <0.1 3.89 <1 0.02 69 <15
9 119 495 32 674 107 6.6 <0.1 9.65 <1 0.02 41 <15
10 12.0 487 24 68.8 11.0 74 <0.1 545 <1 0.02 35 <15
11 115 458 26 66.7 108 78 <0.1 7.01 <1 0.02 56 <15
12 117 494 25 69.5 109 74 <0.1 448 <1 0.02 47 <15
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14 115 465 22 69.2 108 79 <0.1 6.66 <1 0.02 40 <15
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BAEES WES HEAR B FF g
Cd Pb #As #Hg Cd Pb #“As #Hg
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
17032 2017 68 1.4 <1.5 <1 0.20 0.2 <1.5 <1 0.10
17033 2017 68 1.7 <1.5 <1 0.04 0.2 <1.5 <1 0.02
17068 2017 7H 0.8 <1.5 <1 0.05 0.2 <1.5 <1 0.06
17071 2017 7H 2.4 <1.5 <1 0.05 0.2 <1.5 <1 0.03
17093 2017 8H 1.2 <1.5 <1 0.09 0.2 <1.5 <1 0.05
17095 2017 8H 0.6 <1.5 <1 0.09 <0.1 <1.5 <1 0.02
17125 2017 9H 0.8 <1.5 <1 0.18 0.1 <1.5 <1 0.10
17129 2017 9H 1.1 <1.5 <1 0.12 0.2 <1.5 <1 0.07
17134 2017 108 1.1 <1.5 <1 0.20 <0.1 <1.5 <1 0.04
17135 2017 108 0.6 <1.5 <1 0.07 0.1 <1.5 <1 0.03
17185 2017 118 0.3 <1.5 <1 0.06 0.2 <1.5 <1 0.04
17188 2017 118 0.6 <1.5 <1 0.01 0.1 <1.5 <1 0.01
17208 2017 128 1.7 <1.5 <1 0.04 0.3 <1.5 <1 0.03
17209 2017 128 1.0 <1.5 <1 0.07 0.2 <1.5 <1 0.04
17227 2018 1A 0.7 <1.5 <1 0.06 0.2 <1.5 <1 0.05
17228 2018 1A 0.3 <1.5 <1 0.06 <0.1 <1.5 <1 0.04
17254 2018 2AH 0.28 <1.5 <1 0.04 <0.1 <1.5 <1 0.04
17257 2018 2H 0.96 <1.5 <1 0.03 0.23 <1.5 <1 0.02
17286 2018 3R 0.73 <1.5 <1 0.04 0.16 <1.5 <1 0.02
17287 2018 3R 0.43 <1.5 <1 0.08 <0.1 <1.5 <1 0.06
18005 2018 4 A 0.44 <1.5 <1 0.12 0.12 <1.5 <1 0.04
18009 2018 4 A 0.68 <1.5 <1 0.05 <0.1 <1.5 <1 0.02
18021 2018 5H 1.85 <1.5 <1 0.03 0.19 <1.5 <1 0.03
18022 2018 5H 0.42 <1.5 <1 0.04 <0.1 <1.5 <1 0.02
4-4 IH
4-5
0.2mg/kg
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a 7417’\0 IR BIERBBIEDALIMEE
RRD ALO .
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(%) (%) (» (» (%)
32 3196 1341 488 1332
28 27.76 303 66 s2n
26.16 335 68 8499
2345 68 9063
AW A% A% AW
32% 28% 26% 24%
4-7

45% 36% 24%

28 30 3 483
180 7
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4-6 29 136 7

30 167
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4-6
n
+ +
28 30 10 220 409393 | 14 | 2 | 16| 0 | 0
28 30 21 220 3713 | 0| o] o] oo
28 29 21 145 9| 9 | o | ol o | 0] o0
28 88 220 5/ 5/ 0] oo | o] o0
28 29 108 126 23 23] 0o | o | o | 0] O
-+
2
3
2
IH
20 5
NC
3
C/N 13 16
30
4
p<0.05
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6-2
CSF
6-
10kg
=<3 =<1 x<1
500L>=<3 1,500L 500L 3,400L
SH-F500 SH-F500 ERA-EP22A
2
26,400 =<2 26,400 x> 360
-20 -26 -20 -26 -5 -25
1
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6-2
H28.6 844 2,596 816 4,256
78 1,005 419 1,502
H29.3 9.2% 38.7% 51.3% 35.3%
H29.4 664 2,194 507 3,365
543 858 231 1,632
H30.3 81.8% 39.1% 45 .6% 48 .5%
H30.4 710 2,230 614 3,554
579 835 259 1,673
H31.3 81.5% 37.4% 42 .2% 47 . 1%
2,218 7,020 1,937 11,175
1,200 2,698 909 4,807
54.1% 38.4% 46.9% 43 _.0%
Abyov—FK HEREE
_ (—BREISF RRESSENR
WD @
ﬂ(ﬁ N || aam] LNREBRE \@/@
«— —b
S K- b7 N
e | s t
. | - [ o (A
t o
RS e
A~ (LanIRiE
E (B3 - B0
= @\- —
CTES) o ol By 4
BB R E R Sow =N~
— R BRIV B =
6-2
&
1,140 29

60 70%
140

57



170

6-3

16.0%

80%
150

58

3K163003

28 9

526

6-4 4
20.8%
2,000

6-3
1kg
1kg100 120



SASRYT BB Ry~ vt /o\ L.
:”ﬂli)iﬂ!lﬁ?? wiktacRe, AEnTamE(RIEPELLY, \ TRmRE 0000 e
xJQfﬂ?TI‘#BQiY& 41
Q]@ ARERAL B2
»
bl D) 398
" <S> [XI0F2ITIRHERETS
|—\/ f ANERALETS,
64 At
V42 '(‘IiLY AREEROL. RACRBTIART
-““J‘*L” »x(smj KE22 RETOKERELLT,
KT RE
" " f](]@"b"l’x‘ﬂ‘ RETS
RRERAL
2 Enm s :“;‘;}”:.ﬁ(b IR FEINTC AN
apeacrmnse BEMICL, | _zecaunccenn | wa |
ey A BRECET,
BEHZBRR~ -
a»u:nanl«mn MAR(I—N) b ==
B @Ej % ° ™~
- ¥UE-N E
O BoXE BN, mEoEs
RyFI-FORB
L B3 . ==
Ll L2 mxgc 1-5 z —
I A% M@ BRI, ETLT, & 5] .
27h=TREBLL lﬁ(l'l) 3 2
= g:zeam EL v z) .
’ -y
| EHARRSRANAILT, | H H B-MmoRE " aEH. " mHoEs
RyF7-FOMY
il [ nE(RH)
——r— = »( 0 WS e '
e »r — — F .
B85 MR T YY) ne T
APERCH>TOIFRNERELLTY, Ryb7-FORM
> > =1
~ ~
1/ IV BEBIR1T785E
(2,055.3kg. 2,552L)
" 1
. BDORDE U R ZED

(54.7ke)

EROD_EICFED BRI FDIENEID
(10.7ke)

m

A4 )IIVBEODI-)U
(263.7ke. 5320L)

6-3
BRERORVS AT L (ERIXER)

ORI~ 2250 /kg (REFEEa1n)

OEAIIR + 2352H/kg
TIFERISETOERR o556 REFEEE88 6850/ks
TLTOZA-LAHER S5 THSIB 166.7MH/ke

BSBEORD AT L(EH—BRER)
@)E:Emy e 225M/kg (€5 L= =}=}{c))
Oft& MBI~ 1697 /ke
ARV ET OB 55 Wﬁ’ﬁ%ﬁéﬁ 380H/kg
Abyhr—1 OEE 55 {JH&I8 17.38/ke
#EEYR - LEER 55 {tRNBIFEIEB 1300M/ksg

(EEBNBERMZERIE LIZIBED IR 2D
ERlE UTER 1 186 /ke. KEMEINE UTEMA : 36.0M/ke

59

3K163003



3K163003

29 12 27

28 1 18

1) NHK 30 8 29
10

60



61

3K163003



62

3K163003



7-1

20

20

7-1

3K163003

CN

CN

63



3K163003

5 15mg
5mg
1150 850
varioEL
11,150
1850
:199ml/min
:1.2 1.3bar
1.12g 200 300ml 250ml
27.0g
1L
1w/ v
1+49 1+9 1+1 49 9 1
1 10g 10ml
10ml 5ml 2ml
2ml
vVml
D
100ml
1+49 1+9 70ml
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20ml 100ml 30 410nm
410nm
Crag/ml

Uv-1800

uv410nm
27
1.12g 250ml
1,000ml
2 109 100ml
550 600 10ml
30ml 30 250ml
6
0.5 4mg 100ml
1 1+3 1+6
20ml 30 400 420nm
10ml 100ml

Uv-1800

Uv400 420nm
12
9:1
30w/ v 300g 500ml
L
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Voml

4% 40g 960ml
0.1mol/L
0.05 mol/L
1 5g Wg 99
30 4oml
2
4% 40ml
5
0.05 mol/L Viml
(97100 g)=0.0014x (V1 VO)x f/Wx 100
f 0.05 mol/L
(9/1009)= (9/100g) ><
6.25
BUCHI  -437
BUCHI  -360

Methohm 877 Tirino Plus

12
9:1
30 w/v% 3009 500ml
1L
4% 40 g 960ml
0.1mol/L
0.05mol/L
1 59 Wg 99
30 4oml
2
4% 40ml
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5
0.05mol/L Viml
voml
(g/100g)=0.0014x (V1  V0)x f/Wx 100
f 0.05mol/L
(9/1009)= (9/100g) ><
6.25
BUCHI  -437
BUCHI  -360

Methohm 877 Tirino Plus

(Wg)
100 105 1 2
1 0.1mg WOg
105 1
Wig
g/100g =( W1 WO0)/Wx 100
g
80 120
2 bg
13542 2
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1,000ppm
5 6g 1,00ml
2.50 100ml
40g 100ml
10ppm )1,000ppm 1. Oml 0.5
100ml
1ppm 10ppm 10ml 0.5 100ml
20g 10ml 10ml
10ml
2 3ml
15ml 10ml
40ml
10ml 2ml
2
2ml 20ml DDTC 2ml
5ml
228.8nm
AA7000
228.8nm
4- -2-
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10ppm
100ml

1ppm

1 10g
500
30ml

10ppm

20g

1,000ppm
)1,000ppm
10ppm 10ml 0.5
100ml
10ml
100ml
6
14ml 100ml
5ml 50ml
10ml
AA7000
228.8nm
DDTC
1,000ppm
5 6g 100ml
2.5¢
40g 100ml

)1,000ppm  1.0ml

10ml
10ml
2 3ml
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15ml 10ml
40ml
10ml 2ml
2
2ml 20ml DDTC 2ml
5ml
283.3nm
AA7000
283.3nm
4- -2-
1,000ppm
10ppm )1,000ppm  1.0ml 0.5 100ml
1 10g 100ml
500 10ml
30ml 100ml
6
14ml 100ml 68%
5ml 50ml 5
4- -2- 10ml 4-
-2- - 283.3nm
AA7000
283.3nm
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L-
100ppm
10g 1mol L

100ml 1,000ml
1ppm )100ppm  1.0ml 10% 100ml
0.1ppm lppm  10ml 10% 100ml

20g 10ml 10ml
10ml
2 3ml
15ml 10ml
40ml
25% 1ml
10%

50ml

10ml 20% Iml 20% 1ml 50ml

30

AAnalyst600
193.7nm
100ppm
59 10g

1,000ml

lppm )100ppm  1.0ml 10% 100ml
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0.1ppm

29

10ml

0.1ppm
1ppm

10

100ml

193.

100ml

5ml

100ml

15

nm

193.7nm

1,000ppm

10mg

0.

1,000ppm

100ml

10

001w/ v%

L-

/MD-1
253.7nm

1ppm

2+3

10ml

30

2ml

100

200mg
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10% 100ml
10ml 5ml
1+10 5ml 20ml
6
10ml 20%
AAnalyst600
1,000ml
10ml Iml L-

/MA-1S
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11
0.1mol/L KOH
2
NaS04 N2 co2
30
(mg/g) f>=< ax<5.611 / (@
a:0.1mol/L KOH (mD)
f:0.1mol/L KOH
25ml
100ml
200ml
11
19 100ml
3 2 3
11
0.01mol/L Na2S203
2
NaS04 N2 C02
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39 3 2 25ml
N2 Kl Iml
10 3oml
Iml 0.01mol/L Na2S203
(meg/g) f>=<10>< a-b / €))
a:0.01mol/L  Na2S203 (mD)
b: 0.01mol/L Na2S203 (mD)

f: 0.01mol/L Na2S203

25ml

100ml
200ml
200ml

12

2.59 100ml

0.5g 1,000ml
5% )

2.5% 25¢ 1,000ml

5mlI 2.5%
100ml 200ml

1,000mg/L
10pa9/ml 1,000mg/L 1ml
100ml

lpag/ml 10jpag/ml - 10ml
100ml

50ml 50ml
2ml

0.5ml
2ml
4 24
630nm

mg/L
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mg/L = mg/L ><0.7766
lpag/ml 0,0.5 10ml 50ml
uv-1280 ( )
630nm 10mm
13
2.7mmol/L -0.3mmol/L
0.45pam
mg/L
mg/L = mg/L >0.2259
30mg/L 0.06mg/L 30mg/L
1CS-1000 ()
lonPac AS12A/AG12A
2.7mmol/L -0.3mmol/L

210nm

7-1
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7-2
N ¢ P Cd Pb As Hg
() () (6) () (%) (%) (mg/kg) (mg/kg)  (mg/kg)  (mg/kg)
— — 0.47* 18.8* 19.8* 60.1* — — — — — —
— — J— J— — — 3* * 7** 7** 1**
1 35 206 0.16 17.0 1238 65.2 <0.1 <15 <1 <0.01 49 42
2 22 244 0.15 171 155 63.1 <0.1 <15 <1 0.01 36 47
3 32 18.8 0.19 194 47 685 <0.1 <15 <1 <0.01 37 16
4 35 165 0.18 198 133 702 <0.1 <15 <1 <0.01 44 32
5 36 144 0.19 186 17 73.0 <0.1 <15 <1 0.01 65 34
6 24 241 0.20 185 134 62.9 <0.1 <15 <1 <0.01 25 18
7 32 16.0 0.17 18.1 6.6 723 <0.1 <15 <1 0.01 59 27
8 32 123 021 208 12 765 <0.1 <15 <1 0.01 82 37
9 32 18.8 0.20 209 6.7 685 <0.1 <15 <1 0.01 46 26
10 38 135 0.22 229 07 741 <0.1 <15 <1 <0.01 114 6.8
11 32 144 0.18 214 15 736 <0.1 <15 <1 0.01 47 126
12 33 129 0.19 209 19 754 <0.1 <15 <1 <0.01 239 430
13 22 247 0.16 16.1 265 62.7 <0.1 <15 <1 <0.01 18 75
14 36 137 0.19 215 24 736 <0.1 <15 <1 <0.01 119 127
15 34 153 0.20 199 45 722 <0.1 <15 <1 <0.01 15.0 255
16 35 133 021 222 16 742 <0.1 <15 <1 0.01 39.7 186
17 34 127 0.20 204 16 75.0 <0.1 <15 <1 0.01 371 158
18 37 12.0 0.17 215 03 762 <0.1 <15 <1 0.01 194 189
19 32 107 0.20 194 05 783 <0.1 <15 <1 0.01 456 10.1
20 39 213 0.8 188 114 63.7 <0.1 <15 <1 <0.01 14 39
33 16.1 0.20 20.0 59 713 <0.1 <15 <1 <0.01 13.1 104
2015
30 12 19 30 4500
7-3
N c P Cd Pb As Hg
() () (h) (h) () () (mg/kg) (mg/kg) (mg/kg) (mg/kg)
— — 0.17* 22.6* 5.2* 714* — — — — — —
—_— —_— —_ —_ —_— —_— 3** 7** 7** 1**
1 30 105 0.18 198 05 78.8 <0.1 <15 <1 <0.01 133 2738
2 33 12.0 0.19 20.1 2.0 765 <0.1 <15 <1 <0.01 33 43
3 32 122 023 20.2 16 765 <0.1 <15 <1 <0.01 6.0 47
4 33 139 0.22 202 52 74.0 <0.1 <15 <1 <0.01 39 39
5 33 138 0.20 198 26 742 <0.1 <15 <1 <0.01 37 36
6 32 117 021 197 16 76.6 <0.1 <15 <1 <0.01 41 113
7 34 12.1 0.20 214 11 75.8 <0.1 <15 <1 <0.01 15.9 138
8 36 126 0.22 215 14 749 <0.1 <15 <1 <0.01 6.6 9.1
9 35 118 021 215 06 765 <0.1 <15 <1 <0.01 163 182
10 34 133 0.22 20.7 28 749 <0.1 <15 <1 <0.01 65 162
11 34 146 021 210 36 729 <0.1 <15 <1 <0.01 79 76
12 33 12.0 0.20 197 2.0 759 <0.1 <15 <1 <0.01 6.3 65
13 35 117 0.24 212 05 76.4 <0.1 <15 <1 <0.01 127 286
14 34 13.1 0.22 211 23 748 <0.1 <15 <1 <0.01 305 536
15 34 109 0.22 20.9 0.1 776 <0.1 <15 <1 <0.01 75 102
16 32 105 0.20 19 03 783 <0.1 <15 <1 <0.01 54 7.0
17 33 149 021 189 5.4 727 <0.1 <15 <1 <0.01 40 65
18 34 123 0.22 212 12 754 <0.1 <15 <1 <0.01 223 143
19 33 127 0.22 249 05 757 <0.1 <15 <1 <0.01 114 108
20 32 133 023 225 2.1 750 <0.1 <15 <1 <0.01 76 45
33 125 0.20 20.8 19 750 <0.1 <15 <1 <0.01 9.8 13.1
2015
30 12 19 30 4500
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2-1 7-4
7-4
N Cc P
Cd Pb As Hg

() (%) (%) (6) (%) () (mg/kg) (mg/kg) (mg/kg) (mg/kg)

— — 0.17 188 19.8 60.1 — — — —

— — — — — — 3 7 7 1
1 111 459 28 69.9 11.8 2.7 <0.1 2.7 <1 0.02 6.8 45
2 111 464 27 66.5 12.0 2.7 <0.1 6.3 <1 0.02 6.7 46
3 113 475 28 65.2 12.1 2.8 <0.1 3.1 <1 0.02 6.7 51
4 112 46.7 27 70.1 11.9 2.7 <0.1 5.2 <1 0.01 6.9 51
5 109 459 27 66.2 121 2.8 <0.1 3.7 <1 0.02 6.8 57
6 108 444 26 711 124 2.6 <0.1 29 <1 0.02 6.6 45
7 108 448 27 685 12.2 2.6 <0.1 48 <1 0.02 6.8 49
8 109 46.1 31 721 12.2 2.8 <0.1 6.9 <1 0.02 6.8 64
9 106 450 27 68.6 12.0 25 <0.1 41 <1 0.02 7.0 57
10 113 454 27 67.0 11.9 33 <0.1 35 <1 0.02 6.8 78
11 111 473 27 67.2 118 35 <0.1 5.6 <1 0.02 7.0 85
12 108 46.1 30 66.4 11.9 33 <0.1 4.7 <1 0.02 6.6 84
13 113 464 28 67.0 12.0 3.6 <0.1 45 <1 0.02 6.8 73
14 111 457 29 65.3 118 3.0 <0.1 4.0 <1 0.02 6.9 57
15 104 44.2 27 67.2 12.0 25 <0.1 54 <1 0.01 6.8 63
16 106 449 27 68.7 12.0 3.0 <0.1 49 <1 0.02 74 66
17 114 46.3 26 69.2 11.9 2.8 <0.1 43 <1 0.02 70 65
18 112 45.9 24 68.8 12.2 30 <0.1 51 <1 0.02 6.8 72
19 111 464 28 67.6 12.2 2.6 <0.1 31 <1 0.01 6.9 65
20 108 47.0 26 66.3 12.1 25 <0.1 4.7 <1 0.01 6.3 34

110 45.9 27 679 12.0 2.9 <0.1 4.6 <1 0.01 6.8 60

2015
30 12 19 30 4500
40
1
7-3
4 14
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25

12

12

10%

12

SMP

SMP

Pb
10 40%
35
12
SMP 1
1 7009 15 29 7 1
SMP 3 2.9
2.1 0.9 2.9 6mm
5 1 1
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4 5
Hb Ht TCHO TG TP GOT GPT GLU TBIL >=<100
SMP
SMP 0
3m><3m><3m 0 6309 20 29 11 21 30
2 14 12 SMP 3 2.4 1 10%
2.7 0.3 2.4 1 30%
21 09 24 1 8mm
SMP 4 5
SMP 5 1 1
4
5 Hb Ht TCHO TG TP GOT GPT GLU TBIL
><100 SMP
SMP 1
1 1 4109 15 30 6 18 9 10
12 SMP 3 3 20%
2.4 0.6 3 40% 1.8 1.2 3
6mm SMP
5 1 1 4
Hb Ht TCHO TG TP GOT
GPT GLU TBIL =100
SMP
SMP 1
3 m><3 m>3m 1 9409 20 30 6 25 9 18
12 SMP 32 1 20%
2.4 0.6 2 1 40%
1.8 1.2 2 1 8mm
SMP 5 1 1
4 5
Hb Ht TCHO TG TP GOT GPT GLU TBIL =100
SMP
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8/7 9/5
—o—NRE -G BRE — XKl
8-1
8-1
1.81 1.64
0.44 0.38
4.15 4.37
100 100
8-2
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8-2
Hb Ht
5 mm g g/dL
267.8x 2.6 652.6+ 21.2 |133.99x1.36 | 7.67x£1.17 | 7.16£0.63 |24.614+£2.92
316.0%+ 6.7 |1,125.2+ 69.4 | 35.71+2.82 | 6.69+x+1.10 7.144+0.80 |24.03+3.26
324.24+14.8 (1,127.4£134.4|32.99+1.08 | 6.48x+0.17 | 6.024+£0.29 | 19.36:0.86
TCHO TG TP GOT GPT GLU TBIL
5 mg/dL mg/dL g/dL u/L u/L mg/dL mg/dL
179.8+36.0 | 11544241 4,78+0.49 | 95.6+69.8 | 85.4%56.3 | 50.4+28.7 | 0.10=0.00
161.8426.2 | 125.0%17.2 4.744+0.29 | 3444271 | 36.4+14.9 | 48.0+x 4.8 | 0.1040.00
147.6+21.8 98.8+x 8.7 4,24+0.17 | 40.6x405 | 31.0x13.8 | 37.8x 7.5 | 0.10=0.00
8-3
8-3
N c P Cd Pb As Hg
5 mg/100g g/1009g g/100g 9/100g mg/kg | mg/kg mg/kg mg/kg
2.90+0.21 | 8.98+0.45 | 227.4+6.1 |18.76+0.68| 0.58+0.04 (80.34=:0.93| <0.1 <1.5 (1.10+0.07|0.04+0.00
3.01+0.07 | 9.38+0.25 | 233.2+7.9 (20.06+0.51| 0.42+0.04 |78.98+0.53| <0.1 <1.5 (2.48+0.13|0.04+0.00
2.97+0.12 | 9.2040.45 | 210.8+3.7 |20.28+0.36| 0.40+0.07 (79.06=:0.70| <0.1 <1.5 (1.64=+0.38/0.060.01
N c P Cd Pb As Hg
5 mg/100g g/1009g g/100g 9/100g mg/kg | mg/kg mg/kg mg/kg
3.314+0.58 |43.42+2.85| 82,8+ 8.8 | 6.80+1.59 |59.86+4.13|32,56+2.83| <0.1 <1.5 (1.30+0.12(0.11+0.02
2.46+0.35 [46.42+2.39| 97.2+11.6 | 6.32+1.31 |59.44+4.06(32.02+3.51| <0.1 <1.5 (1.30+0.12|0.15+0.03
2.41+0.30 |44.64+1.61| 92.2+12.5 | 6.16£0.45 |59.1842.72(33.32+1.95| <0.1 <15 <1 0.1140.02
N c P Cd Pb As Hg
mg/100g g/1009g g/100g 9/100g mg/kg | mg/kg mg/kg mg/kg
7.75 36.7 2,497 49.5 6.2 9.2 0.7 <1.5 3.7 0.09 54 20
10.6 435 2,414 68.2 11.8 4.5 0.1 6.4 <1 0.02 7.2 62
SMP 4.01 19.8 1,264 26.3 2.9 53.7 0.4 <15 2.0 0.05 50 5.8
SMP 453 20.7 1,378 28.4 4.1 50.3 0.3 16 1.6 0.04 29 17
SMP 0
8-2 8-4 12.5 19.7
100% 4
5 8 12
30%
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700 r 1 20
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1) — 00
1 650 | 41 15 ;é
7 ¥
k-
600 T T 10
11/18 12/16 1/13 2/10
—o—HMEE -0~ 10%E —A—30%E —— XKill
8-2 0
8-4 0
10 30
2.89 3.10 3.25
-0.01 0.00 -0.05
100 100 100
8-5
Hb Ht TCHO GLU
30% GLU t p 0.05 GOT
GPT
8-5
Hb Ht
5 mm g g/dL
341.8+10.5|624.0%+73.6 | 15.594+0.99 | 0.86%+0.24 | 15.16+0.40 | 46.46+ 1.29
3594+ 7.9 | 724.84£55.4 | 15594050 | 0.91+0.19 | 9.90=+0.72 | 35.38+x 2.81
10 359.6+10.6 | 740.24+50.3 | 15.92+0.71 | 0.93+0.16 | 10.04+3.25 | 35.29+10.34
30 356.6+ 5.3 | 717.84+40.7 | 15.83+0.74 | 0.85%0.10 | 10.42+4.66 | 33.98%+13.74
TCHO TG TP GOT GPT GLU TBIL
5 mg/dL mg/dL g/dL u/L u/L mg/dL mg/dL
27484385 | 81.2+45.6| 3.96+0.21 | 50.8+12.9 15.8+3.6 220.6x66.7 | 0.2040.14
167.2421.5 | 147.24+£25.7 | 3.72x0.29 | 22.8x 2.2 11.6x1.5 115.2+10.6 | 0.14=+0.05
10 159.04+£19.7 | 165.44+£29.9 | 3.72x0.40 | 24.0x 5.0 10417 126.2+ 9.7 | 0.16=x0.05
30 172.6+£45.1 | 165.0+34.7 | 4.04+£0.84 | 20.8+ 4.8 | 10.2+2.2 | 134.24+15.0 | 0.12+0.04
GOT 4
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8-6
8-6
N Cc P Cd Pb As Hg
5 mg/100g g/100g g/100g 9/100g mg/kg | mg/kg | mg/kg mg/kg
3.46+0.37 |12.58+1.43|259.6+37.7(22.58+1.70| 1.90+1.19 |74.80+2.99| <0.1 <15 <1 |0.15=+0.06
3.59+0.09 |12.78+0.90|248.4+14.2(23.32+0.41| 2.18+1.43 |73.92+1.35| <0.1 <1.5 <1 |0.16=+0.08
10 3.55+0.08 |13.98+0.79|264.4+12.7(23.20+0.49| 3.50+1.33 |72.48+1.00| <0.1 <15 <1 (0.08=+0.01
30 3.6740.08 |13.28+0.92|271.0435.3(23.16+0.54| 2.60%1.00 |73.30+1.08| <0.1 <1.5 <1 |0.21+0.01
(o] Pb
5 ma/kg ma/kg
0.200.07 <15
0.240.09 <15
10 0.2240.04 <15
30 0.28+0.04 <15
N Cc P Cd Pb As Hg
mg/100g g/100g g/100g 9/100g mg/kg | mg/kg | mg/kg mg/kg
7.23 38.6 2,071 442 3.9 9.3 0.5 <15 2.1 0.11
10.9 44.3 2,606 63.4 114 5.2 <0.1 5.1 <1 0.01 79 | 249
SMP 0 4 3.63 181 964 20.7 1.6 57.4 0.3 <1.5 1 0.05
10 SMP O 4 3.95 19.3 1,015 22.8 2.0 55.5 0.2 <15 <1 0.05
30 SMPO 4 4.28 191 1,039 242 25 56.1 0.2 <15 <1 0.04
SMP 5 12 4.93 29.6 983 20.7 17.1 40.8 0.3 <1.5 11 0.06 5.2 6.9
10 SMP 5 12 4.25 29.6 975 21.7 17.9 41.2 0.2 <15 <1 0.05 5.2 8.3
30 SMP 5 12 4.46 30.9 1,038 24.3 17.6 40.4 0.2 <15 <1 0.04 47 | 103
SMP 1
8-3 8-7 22.3 28.5
100% t p 0.05
29
20%
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——-HEBX -0 20%X —A—40%X —KE
8-3
8-7 1
20 40
2.14 1.99 1.96
0.32 0.26 0.21
6.71 7.78 9.52
100 100 100
8-8
Hb Ht TP
t p 0.05
10% GOT GPT
8-8
Hb Ht
mm g g/dL /
239.6+ 4.3 |427.0% 27.3| 31.09+2.61 | 7.35+1.32 | 5.88+1.18 | 24.62+4.57 | 11.0x12.1
2748+ 9.4 |1648.24+117.5| 31.03+3.45 | 5.69+1.10 | 7.244+0.91 | 27.43+2.79 1.4+17
20 276.04+14.7 |592.0+ 29.5| 28.37+3.18 | 6.65+0.42 | 6.98+1.01 | 25.994+2.79 7.24+8.3
40 258.6+ 8.4 |554.4+ 41.5| 31.60+3.54 | 5.97+0.48 | 6.784+0.59 | 24.48+1.68 3.2+28
TCHO TG TP GOT GPT GLU TBIL
mg/dL mg/dL g/dL u/L u/L mg/dL mg/dL
194.44-33.2 | 158.64+31.6 | 4.324+0.41 | 27.0%+22.6 | 29.8+11.3 33.8+145 0.10=20.00
179.04+£26.7 | 108.6+£19.4 | 4.78+0.20 | 24.6+12.2 | 25.6+14.4 58.6+24.8 0.10+0.00
20 179.0+26.0 | 116.8+ 8.2 | 4.52+0.16 16.6+ 2.8 17.6x+ 3.0 418+ 5.0 0.10+0.00
40 160.4+43.9 | 109.0+16.9 | 4.38+0.29 25.3+ 9.3 128+ 3.1 42.0+11.9 0.10+0.00
40 GOT 1 4
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8-9

8-9 1

N c P Cd Pb As Hg
5 mg/100g g/100g g/100g g/100g mg/kg | mg/kg mg/kg mg/kg

2.83+0.06 | 9.0420.29 (206.8410.1|19.424+0.43| 0.2820.04 {79.180.25| <0.1 <1.5 ]1.96=0.24(0.13=0.01

3.114+0.12 | 9.5720.36 (241.04-13.0|18.84=+0.87| 0.22240.08 {79.2240.71| <0.1 <1.5 |1.52=+0.28(0.14=0.02

20 3.2240.05 |10.0240.17 (240.6+ 6.3(20.360.60| 0.30+0.00 |78.66=+0.30| <O0.1 <15 [1.48+0.29|0.13+0.02
40 3.1620.10 | 9.74%0.43 (245.0%* 2.1{19.02%1.60| 0.28+0.08 |78.60=*0.47| <0.1 <15 [1.18%0.15|0.1320.02
20 40 As 4
N c P Cd Pb As Hg
5 mg/100g g/100g g/100g g/100g mg/kg | mg/kg mg/kg mg/kg
6.66+1.47 |52.62+3.98 <0.1 <15 [1.7620.26|0.360.08
8.0020.79 |56.9045.27 <0.1 <15 [1.50=%0.27|0.3140.07
20 7.78%0.81 |51.76+4.50 <0.1 <15 [1.20=20.12|0.3320.05
40 7.68+0.65 |51.94+2.16 <0.1 <15 <1 0.31+0.05
As 4
N c P Cd Pb As Hg
mg/100g g/100g g/100g g/100g mg/kg | mg/kg mg/kg mg/kg
7.56 36.9 2,402 51.1 6.4 8.7 0.4 <15 2.6 0.08
10.7 42.8 1,981 69.1 12.2 6.6 <0.1 6.6 <1 0.03
SMP 401 19.4 1,371 26.8 3.0 52.0 0.2 <15 1.3 0.04
20 SMP 4.34 20.3 1,287 284 3.6 51.9 0.2 <15 1.0 0.03
40 SMP 4.35 17.8 1,182 29.1 4.2 53.1 0.1 2.2 <1 0.03
SMP 1
8-4 8-10 23.8 29.1
85% 20% 90% 40%
95% 8 12 20%
40% 9 12
29
40% 9 12
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0.34 0.24 0.09
9.82 15.76 43.15
85.0 90.0 95.0
8-11
Hb Ht TCHO TP
40% Hb  20% GLU t p 0.05
GOT GPT
8-11 1
Hb Ht
5 mm g g/dL
411.0422.9 |1,053.24+147.6| 15.124+0.67 | 0.88x0.07 | 14.68x+1.41 | 47.32+3.33
435.0+14.4 |11,252.44+161.7| 15.14+0.67 | 0.88+0.13 | 13.224+1.00 | 43.242x2.50
20 434.6+13.9 |1,255.6+108.3| 15.284+0.54 | 0.86+0.12 | 12.70%+1.85 | 43.1545.07
40 4252+ 5.6 (1,107.2+ 65.2 | 14.444+1.36 | 0.93+0.19 | 11.2420.71 | 39.414+254
TCHO TG TP GOT GPT GLU TBIL
5 mg/dL mg/dL g/dL u/L u/L mg/dL mg/dL
368.8+63.1 47.2x 8.0 4.32+0.47 | 48.0%21.7 11.8+1.6 | 201.8+44.4 | 0.20=%0.12
191.6+14.4 | 14224327 | 3.76=x0.15 | 33.6x11.9 7.8+0.8 160.6+ 8.4 | 0.10=20.00
20 186.6+17.7 | 152.0438.6 | 3.78+0.29 | 24.4+ 43 7.8+1.3 204.4+33.3 | 0.10+0.00
40 208.44+24.9 | 14544473 | 3.96+0.30 | 39.0+17.4 8.8+2.7 180.8+42.0 | 0.10+0.00
GOT 2 TBIL 1 40 GOT 1
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8-12
8-12 1
N c P Cd Pb As Hg
5 mg/100g g/100g g/100g g/100g mg/kg | mg/kg | mg/kg mg/kg
3.3920.09 (11.20=40.46|240.8+4.1|23.482-0.25(1.14=40.53 | 74.68+0.73| <0.1 <15 <1 0.14=+0.05
3.46+0.06 |13.74%1.25/270.4£5.6 | 22.50+0.81(3.84:1.48 | 72.201.69| <0.1 <1.5 <1 |0.17=+0.05
20 3.32+0.08 |12.60%+1.57(260.8+8.5(21.82+0.85|3.04=+1.50|73.94+1.81| <0.1 <15 <1 0.13=+0.03
40 3.27+0.11|12.00%0.74(261.4+8.6 | 20.90+1.46|2.52+0.89 | 74.56+1.27| <0.1 <15 <1 0.16=+0.04
Cd Pb
5 mg/kg mg/kg
0.32+0.04 <1.5
0.34=+0.05 <1.5
20 0.30=+0.10 <15
40 0.34=+0.11 <15
N c P Cd Pb As Hg
mg/100g g/100g g/100g g/100g mg/kg | mg/kg | mg/kg mg/kg
7.56 36.9 2,402 51.1 6.4 8.7 0.4 <15 2.6 0.08
10.7 42.8 1,981 69.1 12.2 6.6 <0.1 6.6 <1 0.03
SMP 3.97 30.1 1,352 25.7 19.6 37.2 0.2 <1.5 1.4 0.03 7.1 6.8
20 SMP 4.28 30.2 1,304 27.1 20.7 37.3 0.2 <15 11 0.03 6.0 7.7
40 SMP 4.45 31.7 1,210 29.3 21.4 36.0 0.1 2.6 <1 0.03 4.7 12.0
10 40%
12
10%
12
28 9 29 12
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In recent years, wildlife damage arises as much as 20 billion yen annually, and the conflict
between human and wildlife is getting worse. So, Japanese Government has set goals to have the
number of wild boars and sika deers over the ten years to 2023, has amended the “Wildlife
Protection and Hunting management Law” and established the new schemes.

Also, making use of captured animals, 563 gibier-meat processing plants (specialized wild
boar and sika deer) were constructed throughout Japan. However, the strengthening caputure
animals in the local communities with depopulation and aging is likely to increase the burdens on
the communities and workers. Especially commercial use of gibier-meat is difficult to stabilize both
in terms of production and economics. The reducing disposal cost for inedible residue parts and
individuals are not suitable for gibier-meat processing plants have become a major problem.

Therefore, in this study, we analyze burdens of the workers in capturing and introduce
efficient technologies about capture and utilization to save workload of wildlife management. Even
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among them, for patrolling and culling, which the worker felt as a burden in capturing process, we
introduced a new trap system that can remotely operate by using ICT.

Also, the number of gun-holders are decreasing, and many people felt the resistance to see
bleeding, we have developed an electric shock stunner, which put animals into stunning or killing
by energization time, so it can be reduce the burden of capturing and promote gibier-meat use.

In addition, many individuals are discarded for the utilization, the ratio of gibier-meat useis
about 1 to 5% for commercial use, and about 9 to 13% for self-consumption. It means 82% of the
captured wild boar and sika deer are dealt with as wastes, and 95% of them are treated like garbage
on aweight (biomass) base.

We set up a primary storage facility (stock yard) that collects captured wild boars, and
collectiing on the regular basis. The integrated wild boars are in the rendering process for meat and
bone meal powder, attempting to reduce volume and recycle. As a result, it could be reduced to
about 80% on a weight and volume basis, and it became ready for storage at room temperature. It
was also revealed that even when meat and bone meal derived from wild boar was used as food for
aguaculture fish, it could be a safe and effective feed satisfying the national standards.
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