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Abstract

BACKGROUND: This study was performed to investigate
the change of deltamethrin residue after spraying for control
of hygienic insects in bush of levee at Bansuk-dong stream
(A) and Juk-dong ditch (B) in Yuseong, Daejeon. The drop
concentrations and disappearance of deltamethrin residue
in stream water were determined to evaluate the toxic
effects of stream ecosystem.

METHODS AND RESULTS: Water samples were
collected at 7 points including 0, 5, 10, 20, 40, 70 and 100 m
downstream from the deltamethrin spraying point. Water
sample was partitioned into dichloromethane, and was
determined with GC/u-ECD. Limit of Quantitation of
deltamethrin was 0.04 pg/L. Recoveries of deltamethrin at
two fortification levels of 0.4 and 2.0 pg/L were
91.57+3.13%(n=3) and 94.40+4.59%(n=3) in A stream,
and 88.24+3.33%(n=3) and 85.20+3.73%(n=3) in B
stream, respectively. Residue of A stream were from <0.04
ug/L to 0.48 pg/L and B stream were from 0.08 pg/L to
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14.95 pg/L. under practice application condition. And
residues were from <0.04 pg/L to 0.2 ug/L in A stream
treated deltamethrin with 1.0 mg level at the upper region.
CONCLUSION(S): Practice application of deltamethrin
for the pest control of waterside was not much shown toxic
effect to ecosystem of stream.

Key Words: Deltamethrin, Insecticide, Pyrethroid, Residual
change, Stream water
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9] 7], 3] F A%l HAE A8 dAE=
FEAE olgste] Wels AN TR HiddelA
AR o] tellA ARGElE WONEA T M =
H&-E 2FAh= A2 pyrethroid A2 52.5%% AFA|$itt
(KFDA Report, 2004). Pyrethroid 7] 2%#l= permethrin,
cypermethrin, deltamethrin “5¢] tj3%o]™, Na‘o] 417
ukS Z38 u) 279 JjuedEe dlh= G4 ATPaseS A
fato] ol Fellxe] :"H%@(Bradbury et al, 1985; David
and somasundram, 1985) 4! X--FollA2] o), &
715, AR 9 A-y) vhlE depdoka deA
UK Verschoyle and Barnes, 1972; Verschoyle
Aldridge, 1980; Narahashi, 1982). Deltamethrin<
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pyrethroid A= Y| wl-%- Fgst 1712 d-cis o34 AE
7HA AL Qo] FE-alAdol %J_(Elliott et al, 1974), A=
gl AEmzkge) oste] AFavs B3t gt vz
W) Yep ks S84 "szﬂol“%(]eong et al, 2004). 5]
vietoll A= Az oF 309 pyrethroid A9 AFAAE W
o807 AMgSh=tl, 1 % deltamethrin 1,761 kg%
pyrethroid Al 254 & 6MAE wWo] ARg-HTh 12t o]
Ad =40] e Wog A o] oJekelEolut
TS FEE Be]Ea Qlo, skt oR A% A8
& W= B w2y ETkE HE AR glo] A7) o
o, AA AR7IEARS O A AREE Ae7F ot
(KFDA Report, 2004). ©]&] ek spliolr e
APEA] “Drift’, ‘Drainage’, ‘Run-off’ 5ol 93l TAZ 4]
i, 490% 34 pyrethroid 7l 59> F2 7118 7}
e AA B4 HelA A s 3 RS wou
oo} EHFo] thet HAdo] nlwA st TR Al 9
85 wE 4= QtiPark et al, 2003; Park et al, 2009).
sk, pyrethroidZl 25#= AAoR & BT
ATE 7 A T Fhedold AYEe] F34 ks
o] Au=, AA| sHleIM] Fier E 54 5 v
Azt JS¥kHan et al, 2000). 121} deltamethrin}
2 pyrethroid Al 2FAle 349 Suhe/& w7
F7F 3 oVde whE T EE, 71=4e FAE T A=
EFATO] = v 7 qlom, o]d okl Holaks
off whe} Wigoke] AEsFddol dold & =, w4
A 7R FAEAllA o] B2 o] B AlsHAl
yepdth= £A1%0] lti(Yang et al, 2008).
A 2 A= SRIEAOIM SsiSsHAE flal AEA
Abrst 73 01‘* HL7t s B o R FYHEAE A
of wh Al A W A 9 YR
i “H s|A gatel] o Fep e sk
}04 FRAEA S8 B fJg

T AT FUsck
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CHafoHY S oMl &3 MEHZ=AL
EGoAl fA el g sk %
HHAE ah(A) I} ATE 0w 1JJr ol 42 5%

(B) 7 3= et} sk F3) o] A7) whE g

FEe) A Afolg vlwetlth(Fig. 1). A= @Al

JoA8 AFAR 7P YN 0 F AREE]= pyrethroid Al A

FAIQ Frh(deltamethrin 1.5% 4|, =EA1°HS 1009)
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Fig. 1. The pictures of locations for the experiment. ((1):
Bansuk-dong stream, (2): Juk-dong ditch, (3): Spraying,
(4): Sampling)

Table 1. Physicochemical properties of deltamethrin
(Tomlin, 2009)

Common name Deltamethrin (insecticide)

Mole.cular 505.2
weight
In water <0.2 pg/L (25C). In dioxane
900, cyclohexanone 750, dichloromethane
Solubility 700, acetone 500, benzene 450, DMSO

450, xylene 250, ethanol 15, isopropanol 6
(all in g/L, 207C)

Kow Log P = 4.6 (257C)
Koc 46 < 10° to 1.63 X 10" cm’/g
Vapor pressure1.24 x 10° mPa (25C)

/Er {S)-alcohol (1R)-cis-acid

Br—C,
\\ AN

Structure &7 7 Q

Alof
A&o|| A3 acetone¥} dichloromethane Avantor
Performance Materials Inc.(Center Valley, PA, USA)<]
HPLC &w¢] Aok T-4sto] ARgsigion, Fulfell ARG
& T EH(Sodium sulfate anhydrous) %! G3RE
F(NaCl)2 Junsei Chemical Co. (Chuo—ku, Tokyo, Japan)
°] Guaranteed reagentw Ali< T-4lto] ARESFT
SIAEX|OIMS| WHORFE A3 AlH
ST A oS AxE ) fepAed sk 5 3
'% Absl7] 9lsto], A, BelA £717F <11, 1%
Oxgloom?ﬂlﬂcﬂ]o 5,10, 20, 40, 70 % 1
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w7h ek 5t Zrhs dAlstell Algsksict =,
AL Sske] 7F AReM IR FEAR frEe
L, FAlell ARt o] dAskA] 7] wel
99 EFshs AREE SAse] 7 A mEARES
skt ol RO AT A0 m)oX oFAIE gt
T, 0 m AN FAE =9 AE FATE A o, 8
AFE AEE 47 2 LA ofA A2 2 18] AF 3]
143151 tHFig. 2).
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Fig. 2. (1): The sampling locations for the experiment. (2),
(3): Sampling point in A, B. (4): Sampling point in A
stream treated deltamethrin with 1.0 mg level.

M| AE Al SHHEM FUY FH
okAl7} s R FEE ks AR S8 A, Bell

A Eds AExzio R Welelhs

TA 7] fI8f Bl 1Ad¥ AHRES o]sto] s 9l

petridish(64 cm?)E o} A|gat) AL AFEAFozR

2§ F7]ske] BAEITHEFg. 2).

5H&4= LY deltamethrin XM2| AIY

SR elA o] WodokE A AFS 53 5 R
e A3 deltamethring 2% #2]g wo] 3%
s vl 9 A9 N FIE ATl B9l A
o} AlEekA9] 5= deltamethrin®] EHS(Daphnia)
th gt 5493k LCs0(48h)3! 0.56 pg/L(Tomlin. 2009)° 7
ot S22 3181, 1.0 mg/L deltamethrin €< 100 mL
= zAlst] Ha FEF 9k 200 L/sec?] a3kl Aglate] %
55 050 ug/LZ F5o% Fsih

ASFIA] 50 m 7REE Ak, 0 m AN RS
AN A B, el whE oAlY] fratelE Alteto]
5, 10, 20, 30, 40 % 50 m(ZF 7 Aol oHA 59 &

N

O
=

O/
0 m AelH $AZ =9] 2 ABE Pk ALK o, 33
g AR 27t 2 14 18] Aste] Bt Fig. 2).

Ao ZEeH

s AAEE gl A=A 5L

T e HAM FE Ttk HAHEE ANEE 2
MxA T AME T aEste] AXkeielor A1)l
ERigith ojuf HAAEFS S/NHIZE 10817} HEE A
S THLee, 2012).

340

“NEF () LOQ(mg/kg) (1)

NNFXF (ul)

S84 & deltamehtirn 24

F2934(GF/C, 110 mm, Whatman Ltd, UK)E ©]
gato] 719toln} 3 AlF 500 mLE 1 L] HoofFo] &
50 mLe] E3A+E 7138 &, dichloromethane 100 mL
9} 50 mL=E 77t 23] wfsisich. 718 5= bt
Efol SAA TS AASty, s diss
acetone 2 mLel| 8319 A GC/u-ECDell 2 uLE 9],
AL SEAIEE A7) Aol whet FUsHAl AA

atolom, Aol AR5 71712208 Table 2¢] WERASIT

Table 2. Analysing instrumental conditions of deltamethrin
residue in water

Instrument GC Agilent 6890N (U.S.A)
Column DB-1 (30 m x 0.25 mm, 0.25 um)
Detector u-Electron capture detector (u-ECD)

Injector: 250C

Temperature Oven:

p 150°C(2 min) - 20°C /min - 280°C (10 min)
Detector: 300C
Flow rate Carrier gas (N2) : 1 mL/min

Split ratio 10:1

Injection volume 2 pL

SOl A Wrejoks A, s HellA Hjgk 1E=A
SEatA HARE RS Fo] Hlow shdow A
TYERE oAlg] o FAs] HolA A ). mEsh o]FA
JH A= FH A3 e et AP EE dElsh
Ack. 2 Ao AstHT BERe Hit E zjo)= 7+ 30
m% 3 mZ 10:12] HlE&o|lom, Hi 32 77 202
L/s, 11 L/s® °F 18:19] H]&o|Qlt}, 1822 U3t u]&
2 OORAE AEES w, s F3 fgelehs 7 7 W
TS veshd, WelekRo] I AL Bl Hls <F 180
Hlo] S|MulE 7] A it wEkA AsEdelA B H]
3 Arjaos B w5 AEE Aotk A A5E -

ek
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Aol Hahh 3 il +8 43
/\xl;\]eq];q iol: /] E] ]— °2 0.1
ug/L (ppb) o1, ZJXEJ_Q%% I(ECD)= =3 =
FT71Q27] FoRS oK} o Wb ol th(Lee ef al,
1995). & AlFH ] Aol 0.04 ug/LE 919 20 vt
alglom, S8 AIFAI A9 A9 04 2 20 pg/L, F
FolA ] BatsE3 WMol A= 217} 91.57+3.13%(n=3),
94.40+4.59%(n=3) = UERZIL, B 7% 88.24+3.33%(n=3),
85.20+3.73%(n=3)% 2°Fgolx Husl= 35S WY
70-120%, WHOlAlF 10% o] & w=ato] £A1H

o] A& Y4F3ItHLee, 2012).

Ao
AEAA =

SHEERIOIM S| HHUF A3 AR

AR s A= YA kol AlGEiA ZEER, ok
AE B G348 ¥ deltamethring] AFsES
, SFAEA] 0 m AN S 36}1, olwf 0 m
AN T2 E9) ARE AP vz o, 2F A5
ANBZE AF 8] deltamethrin®] FFES FAFSFSITH

SHAIE AT B 2 Al whE AFoR At
3}90m, Het Fol 4 m, 42 025 m2 AHIS SHAlE
SN B2 o] AFEAFOZHE] 0 molA 100 mE
oA Aol nlgsto] A4 S7HT webA AR
0 mAFNA Hdf 046 pg/Lollem, 5 m o5 H A=
A mnkoZ FAE o] Hof o3t okAl9] Mgt A
ot 205 YERITHFig. 3). R, F1 % 0.7 me] 0.15 m
o] & 7 BEROIA S 72 A = 2 0.00,
0.53, 1.05, 2.10, 4.20, 7.30 % 10.50 m*’% e} AsHE
T 0 S7F AErt wgkon, sjAulgo] Adll ul3
1/9.58el 13tk 1 A BO AHE Ao AR
m(14.34 pg/L), 5 m(1.92 pg/L), 10 m(0.68 ng/L), 20
m(0.22 pg/L), 40 m(0.15 pg/L), 70 m(0.08 pg/L) 2
100 m(0.11 pg/L)2 AEAHo2RE A7}t F7lehar
XAl wobglow, B7E Al vlal] vlwA w2 RS
A5 THFig. 4).
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Fig. 3. Residue level according to water flux of A
stream
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Fig. 4. Residue level according to water flux of B ditch.

ol L deltamethrin x| A|%474J—._}
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A uoﬂ/\i deltamethrmE 1. 0 mg zfli ?J?i A, 2+
T 0 melA] 0.2 pg/LolSll, 5 m o]§-4E AZEsH
Jato g et o= E?jﬂ deltamethrlnf'q Y HFol
EollA etk ¥ Maguire ef al, 1989) A°] -
of &gt oAl M aHE A F glom, K Lee
(1995)°] FoFo] Fiwe ATAH, AFA] 2@ G2

Aol w2} =A depxivia Eﬂi é oo e =,
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Fig. 5. Residue level according to water flux of 1.0 mg
deltamethrin treatment in the A stream.
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A, BolM Fdet nlE Wejekis AEsko] petridish
of HEd deltamehtlrn-l FEAEEEE Y Ad A5
FOoF FAkslo], Table 3ol UERISITE B2 ]é% A3 of

A7t Al =2ehs A2)7F1 m O]LHO% A EH o] A=
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< ), 72k oF 90~410H, °F 5604

AE N8 AL & % ootk Weby opAl AL A o

A0 obAZk S EROR FYUHAT, | 3N st
e

QA3 AR FFeIM PEHE ARFS e e Ao 1}
Eptey.
Table 3. Amounts of deltamethrin per stream surface area
(mg/L)
Distance
Stream from point Repeat Repeat Repeat Ave + SD°
of spray 1 2 3
(m)
1 0.04103 0.04900 0.03775 0.04259+0.00579
A 5 023326 0.20778 0.12706 0.18937+0.05544
10 0.14408 0.07617 0.07752 0.09926+0.03882
B 1 844581 9.79106 5.65967 7.96551+2.10716

°S.D: Standard deviation

Ao A5t deltamethrin®] <&HE /& Fol Al
T 4605 BEsF7FsA0l e oFAloln(Jeong et al,
2004), 157l W2l tigh 5% FANEA(Rainbow
trout 7} LCx(96 h) 0.91 pg/L, B35 Daphnia) & LCx(d8 h)
0.56 pg/L(Tomlin. 2009)°.% UER} QlTh o5 Ao
A2 A, BY sl A8alE 43 A, B % 1.0 mg
deltamethrins A2]gt 2= 7-9-ollx ZHgo] offpoll 3k
= WAA o AoR A Qlth EHEL] Agels, A0
m A7, BE] #% 0 m-20 m A5 ¥ 1.0 mg deltamethrinA]
2 A0 m A MmN JES vE F e s HE
=l

akARE - Kingsbury$l Kreutzweiser(1979)¢]  wh=wH
pyrethroidZl 2RI permethring 2%(17.5 g, ai/ha) 3=
i, 379 = SAEollE 2 93] 81313, deltamethrin
TSt SAEAY Bl disk &=t ARl v Rk of
Yz, Koc#kol 4.6 X10°-1.63 X 102, 5 F-HE2o}
AR(EE) ol Al S2EE AoE HRITE , Lee 5(1989)
o W=r, pyrethroid AlHA F52lX<] SE7} deltamethrin?}
H]528E eyfluthring A2 A4, AJAte] & wdshA] X3
omn, 7% cyfluthrin®] %7} 2340l 78 pg/LE
N Cyprinus carpio) <0.01 mg/L(48 hr)(Hammann
and Fuchs, 1981)9] WA s R R} o} XA} oA
ROt 24417F o] o= HESH WO Yobglal, Eol
FAAQA] FomR olft HAl dFke] mFEHE AR
=38] gorw s T4 S Ao uHHrh

upebs 9@ A0 AselM EWE S5 gke] oF
el oy, kA AFst AAH sEE BoXE 95

3] AZETA muto 7 Yol 11, AFAIZIE vjn|Ele] EHE

2 AFe SETACA WY deltamethring T3

A S o ek T FAFRFEES AR
AFAA AT T EsA) T S5 EHB)S
E AYS Ao, Wejekts A A SRR

ol
-

I

FUF 29 9 SHEAIN PUE A 3 o
A RFHIIZAE SI3to] op A F Ar) 100 m7t
7

e rﬂ%izoiﬁ
o

N

o X
T
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o

>

ofy

o
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ol

o] A&d vvkeZ JERLy, B
FHu)| 14.34 pg/LolA #H2: 0.08 pg/L7HA] AMA38] s
FAIE B3Ih AdllA o] epAlBlM g atE HTsl] flsl Ast
el deltamethrin 1.0 mgs 24 §4 & oo 27
FAPAIE 5 m o] HE HEIAEo R Uehsit) o]
3 7] Aloli Asho] BEF L s Fo] Hof A4
tha o7 ofAl7E sPRzbA Eel] oL, ol
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