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Honey bee exposure to clothianidin -analysis of agrochemicals using surface enhanced Raman spectroscopy-
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Fig.2. Aerial spraying of pesticides by helicopter in the S city neighboring W town.
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Fig.3.Raman (Solid state) spectra of clothianidin (above). SERS (Surface Enhanced

Raman Spectrum) of honey bee extracts (washing) contained clothianidin

(below).

L7eBoE S (HEAOIE D) R bz, —J5,
BN (KA OB TIIZ O X 9 2 REFEIT R flgs
niahoiz, 2, ZoF 7= msiThn Ty
RN DThH D EHFZ Bk,

2. BREGEHOD ST XY b (SERS) & H B E R
F 7 A (Thiram: tetramethylthiuram disulfide) ® X
TR E UML) Rt - SRR &
ICRAET 2 Z LT R Y SERS ZhRPBF ICHND Z LB
HMOHINTWE, £z, = hrED X RNEEEEFTlb
FBE L EA OB ALY ML T a7 A N ERT D&
BRD LTS, ZDOZ b,
Hrcl
JEC T~ 2 Ay [V (SERS) & AW CIILEIE T&E 5 &

NNVPAN

BHE DT~ ks

1355 EIRFE:, ppb LSV DY a F T =D % R

BABN, TAY by A A TOWMT ~ o tdE
Z VT2 EBRORE S, BLWR (M4 H, 2010) Tl 1ppm FE A
EHIE L7 uF T =Y O L0D(Linit of Detection)
730. 1ppb L~ VRL BIZHE#ET 5 2 L 3 & 5
DEBICEENL /T T =V RERET DH
LENRDWE LT, K LTEHDITHHIB0g FRE A D,
THT (Sh
raFrT=vrm

278 o7z,

RETVFTA X LT EHZ DU T LC-MS/MS %3
FERER, LOD : 2ppb) A HEIERA -8

34

BHEEZOWTHRRZRRERDE SN o7z, fhi TR
I SPOMER D Y ED LRPLETH D Z LIRS
izy HBOXHREDNREITHLETH D o2 2 R0
MY FEDHDOT, LI HPLC 43 #Hr i (LOD : ~20ppb) % T
R L THDEBERREIIFHDOEEST2ITo72, £,
DIEHIRERE OVEFIZITAKDRD VI A K 7 — - K
RE A, 31 7)EAWIZ AR
MEWTZ, HPLC & - &

B(AE ) —b
R 72 B DT
ZORERE M, AN, FRLUIEHDITBREE
WEl§i © HPLC 3T 247V, JREMRE D 7 nF 7T = v
DFBD BAVTZFEHI DWW T, R U eV AR FVETHK
ZAWTHPLC 3T 24T > T, £z, WA OBG-0 M
W7 & ORI ARe7e/ ML T < oy edEiE &2 VW T2
D LODIZ DWW THRFF L7, Fig. 3 EEICiZz7 v 7=
R HERREE (KR ) D A2 b Lz, THEBIC
HIERMTEPH T DY 7 FT =2 0D SERS A7 kL

LA

O—HlERT, RO aF T = ORA O SERS 7
077 A ML, = huRONTRENESLTHD L
Ezbhb, $BX%820~840cm’ (a), 1005cm” (b), 1350
~1400cm ' (), 1540~1560cm ™35 L T81590~1600cm™ (d)
fHEORWE— 7 IRE R EARD D, R

B — 7 [3BRRMER R TH D L EZA LN, BHEMERL

1005¢m™ D



HOFHA~D I uFT =2 ORE—RIER T = > otike T RO 50 —

Table 1. Detection of residual clothianidin in honey bee and paddy field nearby

Kamikawa area (W town, honey bee hives)

Kamikawa area (S city, paddy field nearby)

Kamikawa area (S city, paddy field after aerial spraying by helicopter)

Tokachi area (K town, honey bee hives)

West mountain +
East hill +
Riverside +
Foot of the West mountain +
Drainage +
Roadside weed near drainage n.d.

*~10ppb clothianidin in washings **not detected

PO HALS, 1350~1400cm T H D IRV E— 7 1T,
HEBREPICEEND STHAHKRDIEH ' —27 TH D &
Ez2HND, HDHWIE, NOIZHET 51350~1385cm '+
EDORFMREO E—27 BENTNDH EHFEXBND, BX
Z1590cm fF UL @ SERS &' — 2 %, >C=N+- ORgAFIT 2
CHEAMERE S 7 b LTRREME L, NOT IR T D ik
PMEfEIC L 5 B —27 Of&E OFREMNE 2 bhvd, Zh
(X, b L — YR R 258 ORERIR (Gen b,
200D &b 7 m T 7 A NVOEMNPEL —HLTWe, Z
NHDRBY—r a7 7 A Vb, /7aFT=yr0
HEBEON & S OESMRERT /bR < WG LT
WD ENRREND, —F, SERS T BT 7 A LA
B9 DR HMERA b TE— 7 s L OR
ENET 6RO LN, Uiz T T =
DERT )R- ~OWFERIES LT L b2 TR U T
ZEHERLTNDEEZOND, FREDE—7 & SRE
NEENT 2 Z LD LN, (KREER CIX =T
B ORI R SO T, B B HIE N
ARETCHD ZLPRENT, ZOXDfERe b LicL
T, FITHRARNRE <BND = b o JEHORORH- D
HIRBE—2 a7 7 AVICER L, TOEFNHERS
BRAEIE ORk 22 EOIRBI E— 7 FAHFIL T, AoED
REHEPEFROZ OMMORE D7 v F7 =0 Of &
ZHIE L, PlEsER A 51005em”, 1350~1400cm %
J U590~ 1600cm {3 O SERS A @ &' — 7 I8 & &
LR D 7 v T T =V R & ORI IEOHBIBIR )
RO BTz, £ IT, HBERE S < i S5 1590~
1600cm {731 @ SERS #54 D v — 7 E&HIZEH L, 1ppb
~100ppb DIEEEFIFHD 7 v F 7 = 2 A UERSTE % U

THERREVER L7~ (Y =6.641 X +1097.3; R*:0.75; X :

35

IuFT =Y RE [ppb], Y E—&mS [T
¥1, n=9), ZOMmERE B, REEKRF O 0
FT =V OREREB LT OREEZRYD, X% 10ppb
UboruFr=vrdmianizizgdas+eL, 20
RSO bRV AEn. d. & LRI LR %,
Tablel. /R T, HEEE N HERELL =221 Hakkl &
RN 2R TOHDIEHEE & YRR T OMERIZ
DFT =V UREENTND Z ERH NI Ro T, ~
U a7 5 — |2 X 2 BEHHAR DM T T KB B 1,
HE@EmRED 7 0 F7 =2 2 (~bppm) A S 7,
ZAUFZERHAA T D BRI @R E O RIREIR A VT D
e EBEZBND, Y HOKBEMEEE 2 LI &
D, KHEEZ~DRY 7 "3d5 2 EDRSniz, £,
BEOTT a S NDOT Y a— AW E KI5 Al
BEMEICOWT B IBE SN, 2O K ) R EBEREARIEN ZD
IXHOREBIEERDRH L5605 LHES N, 1
i (WHT) ##e50 TICALET 2KAND b7 nF 7=
U SN, TR SN2 LD ADEEA~D
WERHST-OME LV, ZORREBRIZ O T
SHOIFEN P LI L Z X Hivd, M THRILS
NI AT HITI,
YRR ENT, ZOBRRIHEL W nTF T =Y

N, FOBENZOEAIZIIR A7 LD50fE (Memorandum

1EY 7= 1~bngD 7 aF7 ="

044309, 2010) IZIZIFEVCHEL L7z, Z D X S ITARIFE T,
BB D5 KRB LA bRBIOSAIE, 0
BTHhL7aTFT=UrPRiisiiz, 2oL kbR
D, BRI LG U ORISR BRI OB - HIE & 1T
9 Z LT, BEPICHIHENTZBEDOHLDIEL ~DEHE
HISEEICOWTEMICTHECE 5 L B X HiLD,

AWFFENZ TN T/ T < oy e 25 K B SERS A



Al %, XOKEE, by A, I 7R

7 MVORIEEAT, HOIEHKEFEA~OZENRE S
NHRED I aTF 7=V 0%, EREE O BICRTT
LT ENTE, Ak, TOXDRT~ U HmiTiENR
TN OEL CIGH i, Bl TOMER L E L
ELTEETDZ EnHIGFSND,

#

AT II N T2 T2 T BADGEES (P2 )1 L 3 e 1l
T B =) R I T T TR R PE SN e v 2 —
OHFFE R RICHES W2 LET, F2, AoIEBR
BFED HPLC 312 ZHhE & T /7= 720 7 )L
K BEREAR I Z ) ICHEEZRLE T,

51 RCHk

AR, 2008 AT (TELZITY R)DI YA
FATHRT DARFEMERERE, SRIERFR, 190, pp. 30-35

s, Lok, M FE 2009, FifHRT <
SIMIEIC L DAL FWE DR, LR PER AT
Fedit, 30, pp. 71-77

AWM, ZKRBE, boohic, REEAT, M IE
2010.  REMRT v HIECL D70 TFT =Y
D5, HIRBEEREFAIITEHE, 31, pp. 40-48

A, FLARU U =2 2010, IV AFRBITHT
LMAEMICERE E, FRk22H 4 A13A, HERH
WEIEAT
HARBEIEHR 2008, 9 H2H

Jitraporn Vongsvivut, Evan G. Robertson, Don
McNaughton 2010. Surface—enhanced Raman
spectroscopic analysis of fonofos pesticide
adsorbed on silver and gold nanoparticles,
Journal of Raman Spectroscopy, 36, Published
Online, 26 Jan 2010

Gen Masao, Kakuta Hideo, Kamimoto Yoshihito

2011. A colloidal route

Lenggoro Wuled,

to detection of organic molecules based

on surface—enhanced spectroscopy using

nanostructured substrate derived from aerosols

Special Issue (Paper no. 11D-8-59) Jpn. J.
Appl. Phys., in press

Memorandum 044309, 2010. Office of Chemical Safety
and Pollution Prevention, United States
Environmental Protection Agency

William Quarles, 2008. Pesticides and honey bee

colony collapse disorder, The IPM Practitioner,

XXX (9/10), September/ October, ppl

Abstract

We conducted experiments to detect clothianidin
on body surface of honey bee using silver nanoparticle-
substrate by surface enhanced Raman spectroscopy
(SERS). Most of the honey bee samples, collected from
bee hives near Kamikawa area in Hokkaido, were exposed
to about 1 to 4 ng clothianidin / bee on body surface.
These results suggest that clothianidin residue found
on body surface possibly affect the health of honey bee

colonies.
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