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Table 1. Operation Condition of LC-MS/MS for Neonicotinoid Insecticides and Triazole Fungicides Analysis

HPLC:
Column
Mobile Phase

ACQITY UPLC

BEH C18 2.1 mm i.d.X50 mm,1.7 um
A:5 mmol/L Ammonium Acetate in 10% Methanol,

B:5 mmol/L Ammonium Acetate in 90% Methanol

Gradient Program

Flow Rate 0.3 mL/min
Oven Temperature 40°C

Injection Volume 5uL

Mass Spectral Detector Triple Quad™ 5500

Ionization Mode

Temperature 600°C

Nebulizer Gas 70 psi

Nebulizer Current 55A

Curtain Gas 30 psi

Collision Gas 10 psi (Nitrogen)

Positive-ESI-MRM

A:B=95:5—(1 min)A:B=60:40—(2 min)A:B=35:65— (3 min)B=100

Compounds Product lon Precursor Ion
Dinotefuran 203.0 113.0°,129.0"
Thiamethoxam 292.2 211.0%, 181.0™
Imidacloprid 256.0 208.9",175.2"
Clothianidin 249.6 169.17, 132.0”
Acetamiprid 223.0 125.9%,98.9™
Cyproconazole 292.1 125.1°,70.17
Propiconazole 342.0 159.0°,161.0"
Carbamazepine-d; 247.0 204.1°

*: Quantitative Ion, **: Confirmation lon
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Fig. 1. LC/MS/MS Chromatogram of Neonicotinoid Insecticides and Triazole Fungicides



228 Ann. Rep. Tokyo Metr. Inst. Pub. Health, 66, 2015

AL A RS0 mgm RBRE IR L, HENSWEL0 ngZ ik
MUTCTEE L. D%, A% =1 mLK O ERIE%E
ELTHANRTEE adipk 1 nglilz T2045 BB S H
L, ZANE—fFELTLERANTAHEL, W ARE
L L7z (n=3).

9. FERBREE

XA =aF /A REEFOLEANCEIY a7 UEREITV,
L= 3KFN 4 2353 s o TW D RIE— A TEETEICE
WTC, 201242 H ~20144E9 8 12, ENZER (HEN16=E) &
ONT AL AN (JER2E) OREEITo72. TEHOEE
DL, 4FIIA I X/ aTY R, 3EHF I aFT =T
EALCWe. FEIFMYRE, FEEOT T VERREO
I X2 ~3F75 A Th o7

10. ZRHARUONTRAZ R NHBEPRERELZ R LIE
EOHE

ERPIREDN b P T EE ((EEA) IAE—FE
e QMET) T, FERRCERMEEZIToTEY, #l
BEIT-7220124F3 121E, EERIFETr AL TR,
FRERNT I aTF T = Thote. £72, "TAKX AR
HIREDN b @ o IEE (EEB) IIAE —FEEE
GPSEET) T, RBITEHDY 7 3 — LRI EAFILEE 2
1ToTEY, WEZ2ER (20124F2H) k6 A (2012
FIH) CREEITo . HRAKAIZAIX 7Y KT

Table 2. Limit of Quantification for Indoor Air and House
Dust Measurement

Compounds Air House Dust
(pg/m’) (ng/g)
Dinotefuran 15.0 4.0
Thiamethoxam 1.0 0.5
Imidacloprid 2.0 0.6
Clothianidin 2.0 1.0
Acetamiprid 1.0 0.5
Cyproconazole 2.0 0.6
Propiconazole 5.0 1.5
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Table.3 Recoveries of Neonicotinoid Insecticides and Triazole Fungicides from Air Sampling Filter (n=3)

Compounds Recovery+S.D.(%)*
Quartz Fiber Filter (Front) ODS Filter (Back)

Dinotefuran 87.2 + 24 ND**
Thiamethoxam 89.3 + 0.55 4.5 + 0.67
Imidacloprid 90.9 + 2.5 54 + 1.2
Clothianidin 84.2 + 3.0 8.7 + 0.82
Acetamiprid 90.1 + 0.73 4.8 + 1.2
Cyproconazole 76.4 + 1.1 18.9 + 4.5
Propiconazole 93.9 + 33 1.3 + 0.21

*Recoveries from Spiked Filters after Air (13 m®) was Passed Through

**ND: Less than 1.0%



W o /2 W ' O, 66,2015 229

2 —TOEIENRT6A%TH Y, %BEDODS~DHEMN
18.9% CTh olz. HEEMEDEIZI =R T2 HWTHH
3 L/min TZEKTRINT 2546, AKT 4L F—L0DS7
NE—LEBERTCHERTD L, WEIEL, BfETSAR
DREL 2B, Lo o T, BXEBUBHMZET S Z
EEEBE L, WENRETORER ORSTAREBHNO- D,
ODS”7 4 V& —XEAET, ART 4 VH —DHTER
BREITO L L LT,

JNDARZRNRXF=aF )L FROMNI T —
DOFIMENRER

i A Table 4127 T . BRERGHE DO NT AL A N H
LORERIE, P/ T 7Ty 164E£17%, FT7 X &
5 664%79%, A4 77 YK 799+3.7%, ZuaF
T=Ur 89.6+11.1%, TEXZIFVE 82.6*£6.9%
vZuary— 815£1.8%, et o)ty —1 861
*£95%ThHot=. FT ATV LITONTIE, 66% &m0
RMED -T2, T OMOBEIZ SNV TIET6%LA LD EIY
T, FFRHBHERTHT.

4. ENERORERR

a7 UBRANCEHA S TWeAf 247 a7 ) FED
7 aF T =V ORIERREETable SIORT. 7ol, 4 3I4
7aZ) REWRZ aF 7=V OBRERIL, FRENo3K
BN L a7 UBRREIT > T ERICB T A=K E R
Be LTRIEL, 7 aaiy—mdzoaitsze K
ELTHEHLE. 438707V RICX 0BT 72
FECIT4sF28F (104, MRHE40%), 7eFr=

Table.4 Recoveries of Neonicotinoid Insecticides and Triazole

Fungicides from House Dust Sample (n=3)

Compounds Recovery =S.D. (%)

Dinotefuran 76.4 + 1.7
Thiamethoxam 66.4 + 7.9
Imidacloprid 79.9 + 3.7
Clothianidin 89.6 + 8.1
Acetamiprid 82.6 + 6.9
Cyproconazole 87.5 + 1.8
Propiconazole 86.1 + 9.5
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Table 5. Indoor Air and House Dust Concentration of Neonicotinoid Insecticides and Triazole Fungicides used as Termite Repellent

Indoor Air House Dust
(pg/m’) (ng/g)
Compounds Min. Max. Detection Min. Max. Detection
Frequency(%) Frequency(%)
Imidacloprid <2.0 17.6 40 (4/10)" 49 98,900 100 (7/7)
Clothianidin <2.0 1,090 83 (5/6) 3.7 1,790 100 (5/5)
Cyproconazole <2.0 221 50 (8/16) <0.60 117 83 (10/12)

*: Number of Rooms where the Compound was detected/Number of Measured Rooms in the Residences where the Compounds

was used as Termite Repellent
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Table 6. Concentration of Neonicotinoid Insecticides and Triazole Fungicides in House A and B where the Maximum

Concentration was Detected

Sampling House House A House B

Periods after Pesticide Spray 3 Years and 7 Months 2 Weeks 6 Months

Compounds Clothia- Cypro- Imida- Cypro- Imida- Cypro-
nidin conazole cloprid conazole cloprid conazole

Indoor Air (pg/m”)

2" Floor 662 97.0 4.8 <2.0 <2.0 4.7

1* Floor 1,090 221 4.8 <2.0 <2.0 53

Underfloor Space 3,130 58.9 58.4 43 814 85.8

House Dust (ng/g)

2" Floor 308 39.9 n.a. n.a. 35.0 <0.6

1* Floor 162 114 98,900 143 36.2 <0.6

n.a.: not analysed

Table 7. Concentration of Neonicotinoid Insecticides and Triazole Fungicides in House Dust at the
Residences where Another Neonicotinoids besides the Termite Repellent were Detected

Concentration of Neonicotinoid Insecticides and Triazole Fungicides

(ng/g)
Compounds House A: House C: House D:
Clothianidin* Clothianidin* Imidacloprid*

Thiamethoxam <0.5 <0.5 4.1
Imidacloprid 12.6 9.7 87.7
Clothianidin 308 1,790 9.9
Acetamiprid 6.6 <0.5 24
Cyproconazole 114 <0.6 117
Propiconazole <l1.5 27.4 5.1

*Neonicotinoid Insecticides used as Termite Expellent at the House
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Table 8. The Maximum Human Daily Intake of Neonicotinoid Insecticides and Triazole Fungicides from Indoor Air and

House Dust
Max. Daily Intake (pg/kg/day) ADI Max.Daily
Compounds Air House Dust Total (ng/kg/day) Inkazf;o/;x DI
Adult’
Imidacloprid 0.00001 0.099 0.10 57 0.17
Clothianidin 0.00033 0.0018 0.002 97 0.002
Cyproconazole 0.00007 0.0001 0.0002 9.9 0.002
Child™
Imidacloprid 0.000008 0.49 0.49 57 0.87
Clothianidin 0.00049 0.0089 0.01 97 0.010
Cyproconazole 0.000099 0.0006 0.001 9.9 0.007

* : Each Factor was supposed as follows; Breathing Quantity 15m’, House Dust Intake 50 mg/day, Body Weight 50kg.
*##*: Each Factor was supposed as follows; Breathing Quantity 9m’, House Dust Intake 100 mg/day, Body Weight 20kg
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Indoor Pollution by Neonicotinoid Insecticides used in Termite Controlling Agents
Ikue SAITO? Aya ONUKI?, Toshinari SUZUKI?, and Masayuki KURITA?

The use of chlorpyrifos, an organophosphate insecticide, as a termite repellant was prohibited by the Ministry of Health, Labour and
Welfare, Japan, in 2002. Hence, neonicotinoid insecticides are now commonly substituted for chlorpyrifos. Although termite repellants
are sprayed under the floor space, chlorpyrifos is reported to diffuse to indoor areas and pollute the indoor environment. There have
been a few reports related to the substitute agents in an indoor environment. In this study, in order to investigate the concentrations of
neonicotinoids in an indoor environment, an analytical method for the determination of dinotefuran, thiamethoxam, imidacloprid,
clothianidin, and acetamiprid in indoor air and house dust was developed. Air sampling was conducted using a quartz fiber filter
(diameter 47 mm) through which air was passed at a flow rate of 3 L/min for 72 h (13 m®). The analytes collected on the filter were
extracted by ultrasonication with acetone, and the extract was concentrated to near dryness under a stream of nitrogen and then
dissolved with methanol. House dust was collected from the floor using a vacuum cleaner, extracted by ultrasonication with methanol,
and then filtered using a 0.2 um filter. The test samples were analyzed using LC-MS/MS with positive-ESI mode. The method detection
limit for neonicotinoids in this study was 1.0-15.0 pg/m’ for indoor air and 0.5-4.0 ng/g for house dust. In a survey of residences,
indoor air (n = 16) and house dust (n = 12) were sampled in seven detached houses for which the product name of the termite repellant
used was known. The survey results showed the presence of imidacloprid and clothianidin, which are used as housing termite repellants.
The detection frequency of neonicotinoids in indoor air was 56% and that in house dust was 100%. The maximum concentrations of
imidacloprid and clothianidin were 17.6 pg/m’ and 1,090 pg/m’, respectively, in indoor air and 98,900 ng/g and 1,790 ng/g, respectively,
in house dust. The maximum exposure levels of imidacloprid and clothianidin in the indoor environment, estimated using the maximum

concentrations in indoor air and house dust, were a maximum of 0.87% of their ADI.

Keywords: neonicotinoid insecticides, termite control agent, imidacloprid, clothianidin, indoor air, house dust, triazole fungicides
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