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Population Density Changes of Ruditapes philippinarum in Shallow
Waters created using Recycled Glass Sand
in Omura Bay, Nagasaki Prefecture 111

Tomoyuki KASUYA, Makoto TOYOMURA, Kyotaro HASHIMOTO

We investigated the abundance of the clam Ruditapes philippinarum in an artificial tidal flat adjacent
of Morisono and Sakino, created by sand capping using recycled glass sand in Omura Bay since 2014.
In Morisono, as many recruits of R. philippinarum (<10 mm shell length) was present in January in
2020, the density of the clam on the artificial tidal flat reached the largest number of 2314 individuals/m?
among previous surveys. Nevertheless, only a few of them grown to over 20mm of shell length, due
to causes such as heavy predatory impact from a stingray. Because covering a bottom surface with a
small net, used on an experimental basis in the environmental learning on the artificial tidal flat of
Morisono, was helpful to prevent clams from a predation, it might necessary to set in a wider area of
artificial tidal flat. Using the RI index which is a biodiversity index provided by Nakamura (2013),
we also investigated the macro- and megabenthic faunal biodiversity. The RI index for decapods,
isopods and amphipods, such as hermit crabs and Sphaeromatidae, abundant in a shingle beach,
increased since 2019, which seems to result of a change to partly shingle bottom surface due to a
decrease of a recycled grass sand by a wave. In Morisono, an afresh sand capping would need
to maintain a habitat of clams.

In Sakino, R. philippinarum was very a few, probably due to disturbance of bottom sediment caused
by ship waves. At an artificial tidal flat in Sakino, a countermeasure, such as horizontal spreading a

net on a surface as a laver aquaculture, would need to decrease a disturbance by ship waves reaching.

Key words: Bivalves, Tidal flat, Benthos, Water park
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GC-MS/MS
800 200
GC-MS/MS 165
GC-MS/MS
10
138-170 197
50-150% 147-190 214 50-150%

LAN, DO, CHECK, ACTION
3)

GC-MS/MS

10~20

b 10 197
200 GC-
MS/MS165

29 1
2)

48 63 70 77 79
PDCA
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PCB 5000

PCB

LC/MS

/
Supelco ENVI-Carb/LC-NH;
500 mg/500 mg

GC-
MS/MS GCMS-TQ8040
GC DB5-MS+DG
0.25 mm 30 m 10 m 0.25
pm
1
20¢g 0.01 ppm
30
50 mL
20 mL
100 mL
20 mL 10 0.5
mol/L p 7.0 20 mL
40
31 2 mL
/
500 mg/500 mg
31 10 mL
31 20 mL 40
1 mL 10 mL
40 1 mL 5
mL
n- 1:1 2
mL 2.5%PEG 20 pL GC-
MS/MS
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| 209 |
T 50 mL
| | 30
I
| | 2,500 pm 5
I
L[] 20mL
10
| 100 mL |
I
| 20 mL |
I
| | 10g
0.5 mol/L p 7.0 20mL
10
]
| | 10
2mL
| | ,
500 mg/500 mg
10 mL
2mL
5 mLx2, 10 mLx1
40 1mL
10 mL
n- 2mL
2.5%PEG 20 puL
|
| GC-MS/MS |
1
5 0.05
ppm
% PDCA
PLAN
2 5
DO
0.01 ppm
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A B C D E F G H | J
A A C
153 165 170 168 139 146 138 154 168 165
( 166 (13) 182 (17) 179 (9) 177 (9) 155 (16) 147 (1) 190 (52) 180 (26) 189 (21) 172 (7)
)
0.05 ppm
A 2
CHECK
ACTION 2
A
50%
1
138-170 197 n
4)
|
56) 50-
150% 147-190
214
F
A
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2
C J
29 3
8-10)
15 GC-MS/MS
30
11)
35 943
752  80%
8
617 65%
PDCA
@)
50%-70% 120-150%
)
0.01
ppm
3) 0.01 ppm
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5
0.05
ppm
0.2 ppm 10 ppm
0.02 ppm
(4)
10
GC-MS/MS
138-170
197
147-190
214
2
PDCA
LC-MS/MS
1) 1224 1
2010 12 24
2)
GC/MS
22 25
2017 1
3) ,
51 , 60-
61 (2014).
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, 115



66 (2020)

),

(2017
63, 128-130 (2017).
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(2019).
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10)
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GC-MS/MS

LC-MS/MS

6)
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(2019

, 65, 114-116 (2019).

1
, 40, 85-97 (2014).
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11)

2020 8
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7)

19

(2013).

25

2021 3 17

8)

No

2-(1-

DDT

3

p, p’-DDD, p, p’-DDE

EPN

EPTC

5
6
7
8

c+ c+ c+ c+

b+

c+
c+
b+

c+ c+ b+
b+

b+

c+
b+

TCMTB
XMC

c+
c+

c+ b+
c+

c+
ct+

b+ c+
c+

ct+
ct+

8-BHC

c+

c+

c+

c+

c+

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

b+

b-
Car

b+

c+

c+

c+

c+

c+

b+

c+

c+

c+

c+

c+

b+

c+

c+

c+

c+
b+

b+

c+

b+

c+

Cc-

C-

C-

c+

b+

c+

c+

b+

c+

41

42
43
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No
44
45

- Cc-

b+

b- -

b+

b-
b+

b-

b+

c+
Car
c+

c+
c+
c+

c+ b+

Car
Car

46

47

Car
c+

c+
c+

c+ c+
c+

b+

Car
c+

c+
b+

48

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84

c+
b+

b+

b+

b+

c+

c+

c+

Car

c+

c+

c+

c+

c+

c+

c+

c+

c+

c+

c+

c+

b+

b+

b+

c+

b+

b+

b-

b-

- b-

b+

C-

c+

C-

b-

b-

b-

b-

b-

C-

C-

C-

c+

- - b-
C-

C-

b-
b+

c+

b+

c+

c+

b+

c+

85
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89
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b+
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b+
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b+
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b+

Car

Car

b+

c+

c+

Car

b+

c+
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b+

c+

c+

b+

c+

c+

c+

b+

b+

b+

b+

b-
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c+

c+
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b+
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c+
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118
119
120
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130
131
132
133
134
135
136
137
138
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144
145
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147
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150
151
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166
167
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b+

c+
c+

c+
c+

c+

c+

c+

b+

c+

c+

c+

c+

b+

c+

c+

b+

b-

b-

b-

b-

b-

b-

c+

b+

b+

b+

b-

b+

b+

b+

b+

-56 -



66 (2020)

No

c+

b+

c+

c+

169
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182
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b+

b+

c+

c+

c+

c+

c+

c+

c+

c+

c+

c+

c+

c+

b+

c+

c+

c+

c+

c+

b+

b+

c+

c+

b+

c+

c+

c+

c+

b+

c+

b+

c+

b+

c+

c+ b+ c+ c+ c+ c+ c+ c+
ct b+
b+

c+

c+

b+

b+

c+
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c+
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214
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216
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224
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b+

b+

b+

b+

b+

b+

c+

c+

b+

c+

c+

b+

c+

b+

c+

b+

b+

c+
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No A B C D E F G H 1 J

232 c+ c+ c+ b+ c+ c+ c+ c+ c+ c+
233 c+ b+ c+ b+

234 b- a b- b- b- c- c- c- c- c-
235 a a b+ a a a a a a a
236 a a a a a a a a a a
237 a a a a

238 c- c- c C c- C c- c- c- c-
239 a a a a a a a a a
240 c+ b+ c+ b+ c+ b+ c+ c+ c+ c+
241 a a a a a a a a a a
242 a a a a a a a a a a
243 c+ b+ c+ c+ a c+ c+ c+ a c+
244 a a a a a a a a a a
245 a a a a a a b- a a a
246 c- b- b- b- b- c- c- c- c- b

247 a a a a a a a a a a
248 a a a a a a a a a a
249 a a a a a a a a a a
250 a b+ c+ c+ b+ b+ a a a a
251 c- c- c- a

252 a a a a a a a a a a

a 70-120% b:50-70% b- 120-150% b+ c:50% c- 150% c+

2 3-OH

Validation of optimal combination of crop groups and pesticide residues analyzed
by GC-MS/MS

Hiroki Yoshimura

Pesticide residues in agricultural products are required to not exceed residue standards at the time of sale.
We have tested pesticide residues in commercial agricultural products in the Nagasaki Prefecture. We
selected 200 kinds of target pesticides (165 pesticides for gas chromatography-tandem mass spectrometry
(GC-MS/MS)) from the positive list system, which contains more than 800 kinds of pesticides, as method
validation for representative crops. However, the current method is validated with restrictive crops and is
concerned about narrowing the range of tests because there is such a wide range of agricultural products in
the market today. Therefore, in addition to classifying current agricultural products, we examined the
review of product groups and subdivisions (if necessary) with the hypothesis that the physicochemical
properties of the ingredient of agricultural products influence pesticide test results necessary for group
formation. We attempted the most suitable group formation by repeatedly grouping agricultural products
with many inspection examples and method validation using GC-MS/MS. As a result, agricultural
products imported in recent years were divided into ten groups, and the number of pesticides that met all

requirements totaled 197 pesticides, with 138-170 pesticides in each group. In addition, when target
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trueness is expanded to 50%-150%, 147-190 pesticides, a total of 211 pesticides were thought to be

applicable as a screening test with 50%-150% trueness and good precision.

Keywords: agricultural product, pesticide residue testing, method validation, gas chromatography-tandem mass
spectrometry, positive list system
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LC-MS/MS% F =& /K EEY) Hh i F 1= 38 5L oD
ol — M iE DR EY

TR, A

Rl 2 Tl R R OB EZ RN T2, BVEEZ E L 7-8 H E IS0 RS T 2% KEW D i
HLRWEDNT, SERQEFE LV EKERMDOBEEAEWET=4V T2 FE L TW\5, AN RBIORAR
HoORELAEEITOH TEY., BIEITRED~F A, 7VBLOIE 5%, fAMEI2EH ., JL8H H THAEZIT
S TND, P14 LYQUEChERS IE % FH L CHIMLEL A 1T > CE72Y, A RIRHLEE D RIELEZ{T>7-, ZivE
THERTHN W T LU T IV NUERR . NY A& @SR EKEREL THWAZE T, FFERIEDR)
RALE K HT-, SHIT, AHEIZBWCE LEEEZ-10CTITHZE T, T A2V R HUEWE ORI %4 #110
~20%UGETHIENTE L, ROHEDZ BTN ZIT o722 A, 2 TOH B IZOWT, BEET70-120%% 5 1
T GMEHARTA L DR T VERE RN T A—Z AT LN TE 2720 B E 3R O MEIEE L CRIH TREE &

ABIT,

X—U—FK: @BYHERL., T TV ) URBAEYE. LC-MS/IMS, EDTA-2Na

i C & IC

AW TIR, R B L0 & K EEY B ) F 1= 3K
EDE=ZV T w2 BAMRL. B DT TR
EE2ITHCTET, ¥4 —TIELC-MS/MS% FH\W\ T
KGRy D—F 3T EAToTRY, F=4V 7Btk
BRNL, BHRERE THDHHPLCIC & % B FH 3K 5
FEO—FHRBIENL (FAEY) V) (—FRBREIDICH] -
THRAZIT > TV e, BIERNE & EELE O TRR &
HZLICEY, BRORILEICRFRZZL TR, M
R T RO KRR TIHREMENRE Th - 72, FhL
210 WERBRIEE D CEYHIEREL THW SR
Bisix TR IIRE T 5 REEE I 5Bk 0 %Y
PEREMAT A RTA42? ) (HA KT A ) I2Hlo T4
A g L, AL TRk oD L L
ST, —FRBRIEICIIREI SR D 72 04 T DXL AL
FITONWTEEEZRET N LWEB X N, £
2T, AELOMIEILE A KT A TROHN TV D
KA T I EEHME LT, FRUF LD
QUEChERS?%(Quick, Easy, Cheap, Effective, Rugged,
Safe DFE LT % > T AT BN TR AT AL 1E) &

FIHLIE O ITEZE AL, Zoabk Tk, %
(LD e (1 # o BIE 4y B #H 38 L OVEDTA-
2NalZ LD\ FHRERAATH T IETHY | BTLE D
WAL LB RO B A R T HIENTETZ, —H T,
S EFE D R IRES AL TN RN E DD 55 i E
FISPEDTAZMEL O (RG22 T BT 2L B8
bHT=0  ZRARD BRI BN TR R TR E M
THY, TR I T @Mz N RIS vt 3R 4
WAL BH Tz,

ZZTARNL, TERERNRO RELRH-T2L
MHINERIEAER I A B & | SO TR O #ELE
HIEL T, OWHED RELEITW ki
WCEZ I VERTI 2 FE ML 7= D TH 35,

A &
1 RIS

(1) HEHES,

B L7 AV SRR S B O B F 3K
IREEERY /a Al ~ 77 AR BLOPL2-1% H
W TIUBICE ER TV RWSHT R SR ICOWCIEE
LT AV EFOCHSE RSO B 2 VW e,



(2) DO IES
TRV E BT AL DR SE R A
LC/MSH
AR )L E T AV AT S s e
LC/MSH
<X B LT AL SRR S L LC/IMS
H
s F L VT IV UEERE R A (EDTA-2Na)
RSt R AL e T
PR E LT AV LR R A S Y Ky
4
DU BEKSE T NID A B R L PR S |
4
+0.2M EDTA/KIAIZ : EDTA-2Na 37.2 g2 &5 &
0 RESRLKIZER ML CIEMEIZ500 mLE$5
-0.2M EDTAZ = [ifE#iii : EDTA-2Na 37.2 g, 7
TUPE6.4 g N R SE T RD A13.8 ga kB
(B R RUK ISR L CIEREIC500 mLET 5
50 MLF =—7 {EIIvIR eV AP — TV
VheT s raY— RS AR
« T4 NVH =347 71 (0.2 pum PTFE) : hay

(3) IRAEEHEIFIR I X O B A Uik D B

BAERE S TP R LT1%, AX ) — VML, b
LIRATEYEN ZIRA LT ng/mLIZZR 5 XIS T
IRAEYER R E U, IRA R YEFR T B AY ) — L
T#AIRL T, 5. 10, 25, 50, 100, 200 ng/mL DG HE
R A TR T,

FAB O H IR L mLISKEL T, &R O Y ik
100 uL& Mz, 0.5, 1, 2.5, 5, 10, 20 ng/mL & &Ef¢H
TEHER LT,

2 et

AT 7 ATV (SMR), AL T 73V (SDD), A
N7 7EIANF T (SMMX), AV T 7 U ARNF T
(SDMX), A7 7% 741U /(SQX), A ¥ T~ T4
A2V (0OTC) . T 7% A2V (TC), Z7urT I %A
271 (CTC), AL T~ A 1 (SPM), XA AT~ A
2 1 (neo-SPM), A F¥ VU FE(OA), F T 7 x=2
—L(TP), FT7 R4 —)L(TBZ). 5-ER %o F7
N L) — )L (5-0H-TBZ) DN, #Et O A X5 T
SO EME WG E LT,

3 Bk
TOEYHEE LMD E ENLTORNZEEERLT
~H A, TV AW, v AT VA T THIgIL

Rl R BR B (R AT 22 2 Z — T 66, (2020) 3T

THWHEAL LTz, -30°CTREL, REOBRIZHEL T
AWz, B EORERSME AR 1UITRT,

4 FE

EHIRIR 0~ T 7 BT L E LTV R
77 /ay— R Agilent 1290 Infinity LC +
6460% H iz,

5 LC-MS/MSHIE 5t
STEAE:S UL
HTLT VT ay — RS RIZORBAX
Eclipse Plus Cig (PN£%2.1 mm, $£&100 mm, Hi+£%1.8
um)
BT LR 40°C
<& 0.3 mL/min
~BEFE: AT ER=FL B:0.3%XFEE
A:B=95:5(0 min)—20:80(5 min)
—20:80(6.7 min)
AFALE—R:AJS (Agilent Jet Stream) -ESI
HIEE—F:MRM
{bEMT DTV —H—A42(QL), V' uX I A4
Y(Q3), VI T A —EBIEB L O = RV X —
(CENZDWTIER2ITRLTE,
F1. mERSWE
=y
SMR
SDD
SMMX
SDMX
SQX
OTC
TC
CTC
SPM
neo-SPM
OA
TP

TBZ
5-OH-TBZ

~FA TV

| O | [

| COOOO | |
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2. SNBLE W PDOMSIMS/ ST A—4

QI>Q3(EE) QI>Q3(FEE) 7FFA¥F— CE

A 4
fee (m/z) (m/z) BEEV) Q) it
SMR 265-92 265>108 110 25  positive
SDD 279186 27992 110 13 positive
SMMX 281=92 281>108 110 25 positive
SDMX 311=156 311=92 140 17 positive
SQX 301156 30192 140 13 positive
OTC 461>426 461>443 110 17 positive
TC 445=410 445=154 110 17 positive
CTIC 479=444 479=154 110 17 positive
SPM 422174 422101 120 16  positive
neo-SPM 350=160 350>174 120 8 positive
0OA 262=244 262>160 110 13 positive
TP 354=290 354>185 140 4 negative
TBZ 202=175 202=131 160 24 positive
5-OH-TBZ 218>191 218>147 160 24 positive

6 ALEE
2 HERP BB I LB A B 1R LT,
<AL EE>
#H 5

50mlAR) FOEL ERE EXs A F)ISRE
e | 0.3%¥FEEMeOH/ACN(7:3) 20 mL

0.2M EDTA 5 mL
e SHE (10 min)

STV IRECFAY 2 XIFABEUTIOH
E bR
(3500 rpm. 5 min)

4———0. 3% EiMeOH/ACN (7:3) 10 mL
¢——0.2M EDTA 2.5 mL

#&ESEE0 min)
EDGE
(3500 rpm, 5 min)
+— 0.2M EDTAY T EAE®EmA 10 mL

& &S0 min)

&R
(3500 rpm, 5 min)

HTHABEUVTVUIE-10°C, RIXI0°C
(LT2TOELFRTEE

3]

HAKTS0 nLIZEE

| 153/ 20Fa—FIZl nlpl
A B2/ — LF0 1 nLiFEn
«—HLFy 2 ARA
T4 NLE2—5E (0.2 um)

HEEE

X1. AIALERTE

7 PR A AR

HARTAANZASTERELTZ, 7V, v X ABLOE
5 gl LT, IR EE RN TR AFEME U 250 uL GUEH
R EE:0.01 pg/g) . i BN TIR & AR VE R ik % 250
pL GBI £ 0.05 pg/g) T2 sl ., 305 [
BiE L 7o D% 26 Y PR AT AR SR A 3k & L7z,

Z MR RER DR RE ST A— 21T B, E &
FRA, BRI OWEEE (n=2, 218 SHR) &LT-,

BERPKLUEE

1 MSIMSGAEOf
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EA5 B2 B OIR S A7) BT LB 154
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RHE FRICERIRERO GG BENEMEC 2Dk
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TR OWT EREYETHE—2DH
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Development and Validation of Rapid Analysis Method for Multi-Class Residual
Veterinary Drugs in Livestock and Marine Foods by LC-MS/MS

Hironobu Matsuo, Kazunari Tsujimura

In Nagasaki Prefecture, monitoring surveys have been conducted since 1990 to monitor the distribution of

foods that exceed the maximum residual standard value for the residue of veterinary drugs in livestock and
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marine foods. Currently, eight milk drugs and 12 red seabream and yellowtail drugs are being monitored.
Since 2009, such monitoring has been performed using the QUEChERS method as a pretreatment
operation, and it has not been revised since then. Therefore, the pretreatment process in analytical methods
was revised and revalidated in this study. To simplify weighing, a highly concentrated
ethylenediaminetetraacetic acid solution was used instead of its powder, and centrifugation in fish was
performed at —10°C, increasing the recovery rate of tetracyclines by approximately 10%-25%. Drug
recovery rates ranged from 84.9% to 100.8% for milk, 79.6% to 103.8% for red seabream, and 75.5% to
101.2% for yellowtail. Relative standard deviations for repeatability were <12.0%, whereas those within
laboratory reproducibility were <15.0%. Consequently, the revised rapid analysis method for multi-class
residual veterinary drugs in milk and fish was validated following Japanese guidelines for the validation of
analytical methods for residual agricultural chemicals in food, and it has been used to conduct monitoring
surveys since this year.

Keywords: veterinary drugs, tetracyclines, LC-MS/MS, EDTA-2Na
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