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Comparative Insecticidal Efficiency of Compounded Pyrethroids
and Its Preparations Cooperated with the Several Synergists

Sook Kyung Lee'
Depatment of Food Engineering, Dankook University, Chunan 330-714, Korea

ABSTRACT — Comparative insecticidal efficiency between compounded pyrethroids and its pre-
parations cooperated with several synergists was studied. As main components, Group A con-
tained Permethrine - Phthalthrine, Group B contained Permethrine - Furameth rine and Group
C contained Phthalthrine - Dichlorvos. As synergists Piperonyl Butoxide (P.B.0.), N-Octylbi-
cycloheptene dicarboximide (MGK-264), Octachlorodipropylether (S-421) was cooperated in each
group. These preparations was treated to either Blattella G. or Musca D. for comparing about in-
secticidal efficiency[Knock-down rate (KTs, KTs) and cumulative mortaility(percent/hrs)]. When
the synergists was added to each Group, the insecticidal efficiency was improved. The most po-
tent synergists was P.B.O. and the potency was decreased in the rank order of S-421>MGK-264.
The more the concentration of synergists was increased, the more the insecticidal efficiency was
improved. The rank order was 1:5>1:4>1:3 in all three groups. The mortality (percent) ac-
cording to time was similar to either KT, or KTy. Knock-down rate was appropriate parameter

for the indicator about potency.
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thrine(LG&-8, Korea), Furamethrine(Kincho, Japan),
Dichlorvos(2-2Dichlorovinyl Dimethyl Phosphate)(3F7 3}
8}, Korea), P.B.O.(Piperonyl Butoxide)(Endura spa, Italy),
MGK-264(N-Octylbicycloheptene dicarboximide)(Mclaugh-
lin, Gormley, King, U.S.A), S-421(Octachlorodipropylether)
(Sankyo Chemical Ind, LTD. Japan). == 90% ©]/o] 3t

AlHIZE2E SAl &SH|

FA AFA A, B, Co} olol] FEHAE FIS AAEY
T4 AEH]|E= Table 13 2201, Propellantt= 4314137}
2~ (LPG)e|t}.
AHIES MX—"3719 A8E 2H7 otefet 22 WHe
2 A xS o] 744E AlAEolE Pkt
ARIZ AR —3A] AEAY As 243599 50 ml(Per-
methrine 0.667 g} Phthalthrin 0.2 g2 %3] {2 50 m/
7F HA &k BALA kA 50 mi(BEHA SIS 50 mDE
A 100 ml9] o|o]EF o)t} A AFE AlT, A27, L A3F
& 2 A& Aol Z+7} P.B.O., MGK-264, S-421¢] &
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AE ALt HIE H&E OEA AZEA

AlHIE BE—3A A5AY B A9 35 mi(Per-
methrine 4.0 g¥ Furamethrine 5.0 mg& F#4{Z 35 ml
7} HA 8Hel BARA| 7hA 65 mi(AHA Gk 65 mhE
A 100 mie] oo} & Folt} AlAF Bl 34| 254
Boll z+z} P.B.O., MGK-264, S-4219] EHAS AI&35to
R E A=

AHIE CR—3A 2434 Ce A& 99 30 mi(Dichlo-
vos 0.3 g#} Phthalthrin 0.1 gS F#HYH= 30 ml7} = A
&)} BALA 7F2 70 mi( 8 87E4 70 mDE A A 100
mi¢] o|oj& Fo|t}h A AF Cl1E, C2F, C3ZL FA &
23 Co| 217} P.B.0., MGK-264, S-4219] EA|S AL
ato] "7} B && T2 A Azscth

FEE

AlSiE — vl d | (Blattella Germanica, L., F#]:90+5
mg)$} A 3}2](Musca Domestica, Linne, House Flies, 5:
182 mg)E €& 25+1°C, 4l F& 45+:5%5 FA5Hd

Table 1. The composition of preparations (unit: g)
Main Synergist
Permethrine Phthalthrine Furamethrine Dichlorvos P.B.O. MGK-264  S-421 Remarks
A 0.667 0.2
All 0.667 0.2 3.335
Al Al2 0.667 0.2 3.335
Al3 0.667 0.2 3335 50 m! of propellants
A21 0.667 0.2 2.668 in 100 m/
A2 A2 0.667 0.2 2.668 Pressure, input;
A23 0.667 0.2 2.668 4 kg - cm
A31 0.667 0.2 2.001
A3 A32 0.667 0.2 2.001
A33 0.667 0.2 2.001
B 4.0 0.005 65 m! of propellants
Bl11 4.0 0.005 4.0 in 100 mi
B1 B12 4.0 0.005 4.0 Pressure, inpzut;
B13 4.0 0.005 4.0 4 kg - cm
C 0.1 0.3
ci11 0.1 0.3 0.5
c1 Cc12 0.1 0.3 0.5
C13 0.1 03 0.5 30 m! of propellants
c21 0.1 0.3 0.4 in 100 m!
c2 2 0.1 0.3 0.4 pressure, input;
Cc23 0.1 0.3 0.4 4 kg - cm
C31 0.1 0.3 03
C3 Cc32 0.1 0.3 03
C33 0.1 03 0.3

Journal of Food Hygiene and Safety, Vol. 13, No. 3



Comparative Insecticidal Efficiency of Compounded Pyrethroids with the Several Synergists

Al AR
o).

ASY MY —FA A5A Adll Ui A A3 A 244
et AAA 7|2 B FF3 Blattella G. 4% 5071
£ 747t 1T o8 dH " 122N 60X 40X 30 cmyel] WL
13.89 g/m’E Az} Wol] BRI} oojEAle B
128kl et FAE A o] HZFel AH HEH
A GEE T Y HolA =& uj
Knock-down rate & 18 71305

AELZ0] 100% Knock-downH F, =L 7
25+1°C, 4] FE 45+5%2 P32 &7 IAHES 12,
24, 36, 48, 72 A|ZPAE A3 01, KTy, KTo(Ad 30l
50%, 90% Knock-down 5=t dal& A17H)S T35+t

AAE AITF(ALL, 12, 13), A27-(A21, 22, 23) 2 A3F
(A31, 32, 33)]] U3t AFHL FA] AEA] At FYE vy
o2 49 gEsan.

FA] %A Bell i3t A8 Blattella G. 4% 50v12] S
27 1702 292 gm’E A4AF o]l 253 3 A A
Al At TUF H o Y BEEA

AAZ B1#(B11, B12, B13)d)] ujgh A3 &
Bel T o2 Ay gz

FA AEA Coll Ulg A8 Musca D. A% 50m}2] &
717} 17402 13.89 gm’E A} Ulo] BE3 T A A
A Aet FUs Yoz Ay AE3IHTh

AAE CIZ(C11, 12, 13), C234(C21, 22, 23) 2 C3%
(C31, 32, 33)0)] tjgt A2 FA| BFA] A9t FU3
o3 Ay #EsATh

o5}

A5 AHSSITHE A TS

=2
=
=

191

Blattella G.ol} o1& EALE, A7} Ao W& Al, A2
2 A3 9] Knock-down ratet= Table 29} 22T}, ZA] A
Al A9] KTsp 5% 20Z1¢] H|5te sule] §A1E H7}
3 A1TS AF A= AFE ALIQE 352), A12(354
5%), A13(3% 10%)Z YEhyt}. old] wlel Permethrine
- Phthalthrine FA|d] H7tel A9 a8 Al>A
135A12 $02 Uehon, 7y &t 2 AAE A
112 FA] ZF A Ad H3te] KTs Al7HS 28 35%2
o 50% sttt webal Ale] Hrkg FHA9 &
22 P.B.O.7} 7F4 =1 S-421, MGK-264 0.2 e}
s}

TA AFA Adll Z4zhe] HEAE 42 Wt A279)
KTS A21(25 40&), A22(4%), A23(38353)0] 1, 3u)
2 W73 A3F9] KT A31Q2E 503&), A32(4520%),
A33(45-102)Z YEelytt). olo] A7 A3FAlAE o)
g @89 82 FB.O.>S-421>MGK-264 02 AlL
3} A5k,

P.B.O. #7}A] Group A HAA] 714 $-4=3F A3 S
wylon, dHA H& T4l wE AAE] Knock-
down rateE H| 3| RH Table 33} o] A11(2835%), A
212540%) A312% 502)24 KTyo &5 He49]
H7Hul g T2 vEsta &g B F0

100% Knock-down® & Blattella G.& 7Y &% 25+
I°C, AiF 5 45£5%2 2404 WAF9E o A2 3
T}ol] w2 Mortality(percent/hrs)i= Table 4o ¥ A|5FF L}

A AFA AL 7203 AFF 100% XAHES YERY
AT 7 oA A WA 100% MG ekl e
AlAE A11(36 hrs), A21(36 hrs), A31(48 hrs)o] o™, o]

g ¥ IF of A8 HHA A PBO.YE & 5 Utk 1247
ojfe] AAbeL FA] AFA AdA A WAL 4 ¢l
Group AS| A& &} o, AlAE A11(20%), A21(18%), A31(16%) =S5 L}E}
Table 2. The Knock-down rate of the Blattella G. by the synergists of preparation (Spray dose:13.89 g/m®)
Knock-down rate (average per min)
Sample KTs, KTy,
2 3 4 5 6 7 8 9 10 1t 12 13 14 15 16 17 18 19 20
A 6 18 27 38 48 53 60 72 78 83 85 86 89 91 92 93 94 95 98 100 520" 13'35"
All 32 40 63 76 82 90 97 98 100 2'35" 6'
Al2 9 25 41 S56 66 78 83 8 88 90 95 98 100 3'45" 10
Al3 15 32 49 61 73 82 88 90 94 97 100 310" g
A21 30 36 60 74 78 87 94 96 98 100 2'40" 625"
A22 8§ 24 38 52 60 75 78 82 86 88 92 96 99 100 4 1020"
A23 14 28 42 54 73 78 84 88 92 94 98 100 3'35" 8835"
A3l 26 33 52 60 73 80 90 92 95 98 100 2'50" 7
A32 7 21 33 47 56 71 76 81 85 87 90 93 97 98 100 420" 11
A33 12 25 36 48 62 73 78 83 89 92 93 97 100 4'10" 920"
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Table 3. The Knock-down rate of the Blattella G. by the concentration of preparations contained piopernyl butoxide (Spray

dose:13.89 g/m3)

Knock-down rate (average per min)

Sample KTy, KTy
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
A 6 18 27 38 48 53 60 72 78 83 85 8 8 91 92 93 94 95 98 100 520" 13'35"
All 3.335g 32 40 63 76 82 90 97 98 100 2'35" 6
A21 2.668¢ 30 36 60 74 78 87 94 96 99 100 2'40"  6'35"
A31 2.001g 26 33 52 60 73 80 90 92 95 98 100 250" 7

Table 4. Mortality of Blattella G. by the synergists of pre-
parations*

Relative com-

Mortality (%) ponent & ratio

Sample
12 24 36 48 60 72 1 5
hrs hrs hrs hrs hrs hrs
A 0 26 66 76 93 100 P -
All 20 56 100 P PB
Al12 0 41 77 91 100 P M
Al3 8 45 82 100 P S
A21 18 52 100 P P.B
A22 0 338 70 88 100 P M
A23 8 42 80 100 P S
A31 16 50 92 100 P P.B
A32 0 36 71 84 100 P M
A33 8 38 76 88 100 P S

*P: Permethrine, P.B: P.B.O., M: MGK-264, S: S-421

won X|AME-E Table 59+ 7+o] Permethrine kol thdt
A o] HA7H & wel se=4ul>3ue) = o2 O g3
7F w2 A el

Group B9 A= & 1}

Blattella G.o| ol|o]Z BALSE, A|7t A3l w2 B17-9
Knock-down rate:= Table 63} 22T}

Group B9] FA] 4%A B9 KTy 5% 35%21d] v}
of FEAE A71E Bl AF dite AAFE Bl1¢dE
10:), BI2(5% 12:%), B13(4% 45%)2 Yehytth. ojof wt
g} Permethrine - Furamethrine Ao X718 @849 &
22 B11>B13>B12 £02 ¥HA e 8L P.B.OJ} 7}

Table 5. Mortality of Blattella G. by the synergists of pre-
parations* cotained piperonyl butoxide

Relative com-

Mortality (%) ponent & ratio

Sample
12 24 36 48 60 72
hrs hrs hrs hrs hrs  hrs P P.B
A 0 26 66 7 93 100 1 0
All 20 56 100 1 5
A21 18 52 100 1 4
A3l 16 50 92 100 1 3

*P: Permethrine, P.B: P.B.0O., M: MGK-264, S: §-421

Z A3 §-421, MGK-264 2.2 eh} Group AolA ¢}
Zsteh. 71 g3 2 AJAE B11L EA] A4 B o]
3l KT AJ7He 18 2522 oF 25% ©&3ksich.

100% Knock-down¥ ¥ Blattella G.& AW 2% 25+
1°C, AUEFE 45+5%2] Z2H0A BA&9S o, A1zt 3
o] u}-= Mortality:= Table 73} 72t}

FA| A BE 7247 ARF 100% AAR-S UERY
AL, zk Tl 7P wEA 100% AHE-S YERE 31
A A Z B1(48 hrs)o] 1.0 B2(60 hrs)2} B3(60 hrs)x= XA}
& QoA e gt el ow, A T 7MY ¢
3 A% 57342 Jehd 2L PBO.E /3 AAYE ¢
4 ot

Group CQ| A= &1}
Musca D.o|| o|0j& ¥ALS A)ZHA e W& C1, C2 %
C379] Knock-down rate= Table 83} 7t}

Table 6. The Knock-down rate of the Blattella G. by the synergists of preparation (Spray dose:2.92 gm’)

Knock-down rate (average per min)

Sampl KT, KT
ample T2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 %
B 4 14 30 38 45 53 63 73 78 83 86 8 8 91 91 93 96 96 98 100 535" 1335"
Bl 8 26 38 47 S8 69 81 8 92 93 96 98 100 210" 845"
B2 4 18 32 41 48 57 67 74 8 87 8 90 93 96 98 100 510" 12110
B3 4 20 34 43 52 60 72 81 8 90 91 93 94 97 100 445" 10

Journal of Food Hygiene and Safety, Vol. 13, No. 3



Comparative Insecticidal Efficiency of Compounded Pyrethroids with the Several Synergists 193

Table 7. Mortality of Blattella G. by the synergists of pre-
parations**

Relative com-

Mortality (%) ponent & ratio

Sample
24 36 48 60 72 PB
hrs hrs hrs  hrs  hrs  hrs
B 3 22 60 80 91 100 P -
B11 7 32 78 100 P PB
B21 3 25 63 8 100 P M
B31 5 27 88 100 P S

*P: Permethrine, P.B.: P.B.O., M: MGK-264, S: S-421

FA AEA Co KTy 48 302204 v]dte] suje] ¥
HAE H7He Clat e 4@ A= AJAF Cl12E 202),
C12(2% 50%), CI3(2% 35%)% viehgo). oo we)
Phthalthrine - Dichlorvos F=#o| 7hg PHAle] g4&
C11>C13>C12 #£o.2 Jepdow, 714 g7t 2 AR
C11& FA| 54 Coll vlste] KTyl A|7HE 28 20%
2 oF 48% B3t mebA Claol H7heh dH A9
£%& P.B.OJ} 7ME 33 S-421, MGK-264 =2 2 U}E
Wt

3HH, FA AFA Coll ZtzZte] FHAE 4fe= W
C2i7#9] KTy& C212E 30%), C22(3% 10%), C23(2%
50z )01, 3u|2 7} C37 ) KTy C31(2% 50%), C

3235 30%), C33(3E 10x)= vtehdth. ofof upet C2F
7 C3rAE Hrhe FYaAle] 82 P.B.0.>S-421>
MGK-2642] =0 2 Cl7# Yx]5lg e o] Group A%}
T dAlstH

P.B.0. 37} A] Group C AANA 7} 53 4ZH S
nyom, A9 & FAuo mE AlAEF2] Knock-
down rateE ®|W& W9 Table 99} o] C112& 20%),
C21(2% 30:%), C312% 50%)ZA KTwo £:y @A
o] H7hH)go) wat Sulsaui>3uje] £ol2 1w} e
A veksir).

100% Knock-down® & Musca D.2 A £& 25+
1°C, AlFE 45+£5%9 004 HASAE i At 73
o]l u}E Mortality(percent/hrs)yi= Table 100 F A3}

FA AEA Ce 7247 B3 F 100% AAHEE VERY
R, ZF Tl A P w2 A 100% MARES VERd A
A|AIE C11(36 hrs), C21(36 hrs), C31(48 hrs)o| 2] .5 o]0
A3 FEHA| HA] PB.O.YS &+ UNTH

FESH 12431 ol e] A& FA] EA] CoAlA 12%9]
AAALEE BATY UL, AAHFE C11(44%), C21(40%),
C31(33%) 402 L}elton, XA}S @A] Phthalthrine 2
off tht HE AL Hriulgol whet 5o 24ul>3u>9] O
2 1 g7 vebdth. ¥4 F PB.OE AUl AT
71 e AFaAE e S 4 5 A}

Table 8. The Knock-down rate of the Musca D. by the synergists of preparation (Spray dose:13.89 g/m’)

Knock-down rate (average per min)

Sample KTy, KTy
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

C 15 25 32 43 57 70 74 82 85 92 95 100 430"  9'45"
Cl1 25 42 63 80 94 100 220" 525"
Cl2 20 34 52 71 80 87 98 100 2'50"  6'20"
C13 22 38 58 74 83 95 100 2'35" 6
C21 23 40 60 77 85 93 100 2'30"  5'3s5"
C22 20 34 52 71 80 87 98 100 310" 710"
C23 20 34 52 74 80 85 94 100 2'50"  6'35"
C31 18 35 52 70 80 88 93 100 2'50"  6'20"
C32 20 34 52 71 80 87 98 100 90 100 3'30" 810"
C33 15 30 46 62 75 82 90 94 100 310" 710"

Table 9. The Knock-down rate of the Musca D. by the synergists of preparation contained piperonyl butoxide (Spray dose:

13.89 g/m")
Knock-down rate (average per min)
Sample KTs, KTy
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

C 15 25 32 43 57 70 74 82 8 92 95 100 4'30"  9'45"
Cll 25 42 63 80 94 100 220" 525
C21 23 40 60 77 85 93 100 2'30"  5'35"
C31 18 35 52 70 80 88 93 100 2'50" 620"
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Table 10. Mortality of Musca D. (House flies) by the syn-
ergists of preparations*

Table 11. Continued

Mortality ~ Relative component

Ly

Relati Sample KT, 4K & rati
oy () Ml o :
Sample p B 5' 35" 22% P -
24 36 48 60 T2 s 1 1
hrs hrs hrs hrs  hrs  hrs Bl1 4 10" 32% P PB
C 12 30 58 78 87 100 D+Ph - B12 5" 10" 25% P M
Cl1 44 86 100 D+Ph  P.B B13 4' 45" 27% P S
C12 27 58 83 98 100 D+Ph M A _
C13 33 66 92 100 D+Ph S ¢ 4 30 30% Ph
C21 40 77 100 D+Ph  PB 1 5
B22 25 55 80 94 100 D+Ph M Cl11 2" 20" 86% Ph P.B
C23 28 64 86 100 D+Ph S C12 2' 50" 58% Ph M
C31 32 64 87 100 D+Ph P.B C13 2' 35" 66% Ph S
C32 20 48 75 92 100 D+Ph M 1 4
C33 24 54 78 98 100 D+PB S
C21 2' 30" 77% Ph P.B
*P: Permethrine, Ph: Phthaltrine, P.B: P.B.0., M: MGK-264, 2 3 10" 55% Ph M
S: S-421 C23 2' 50" 64% Ph S
1 3
Table 11. Comparative insecticidal efficiency between the -
permethrine - phthalthrine and group A, B C3l 250 64% Ph P.B
C32 3 30" 48% Ph M
and C
C33 310" 54% Ph S
Sample KT,  Mortality  Relative component *P: Permethrine, Ph: Phthalthrine, P.B.: P.B.0., M: MGK-264,
24Hr & ratio .
S: §-421
A 5' 20" 26% P
! > Table 113} o] 34| 4% A, B, Col A7k8 HAl
All 2 35" 56% P P.B o] 280 o8 A& FF}= P.B.0.>S-421>MGK-264<
A2 34 4% P M o el ST GFH LHE PBO>SA2MOK-264
Al3 3 10" 45% P S old, A7 & M AFEIE Sull>4u>38) o= o
) 4 Ehgrh.
A21 2' 40" 52% P P.B
A22 4 00" 38% P M ZIAle] 2
A23 3' 40" 42% P S
! 3 B d7E gIdstn sede A o8 £9d
A31 2 50" 50% P P.B Aoz olo] TAME .
A32 4 20" 36% P M Ao ool ZA=EYT
A33 4' 10" 38% P S
=0}
E 4= Group A(Permethrine - Phthalthrine), B(Permethrine - Furamethrine) 2 C(Phthalthrine - Dichlorvos)

2 3A] AEAZ slgon, PBO, MGK-264 2 S-4212 FHAZ ztzt Ada F, 1 g w2
Blattella G.9+ Musca D.o] t)3 43 35 vln AFsgch 7184 AA 24 5495 22sted Knock-
down rate(KTs, KTx)9t 2 Mortaility(percent/hrsy2 &3 %+ 23} FAAEA] A, B, Co zF 2ol HHAE 3
71 A A Ee] A AEEIV A Z7HEAL, AR EYA) $ P.B.O.S AFEANI 7MY A Yehded,
t}2& $-421>MGK-2642] o] t}. 7P| & M E 327 H7HA 254 1:5>1:4>1:39] oz F
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7t A ave FHAY sxo wE vlH S & & UAATE =3 AT 3ol ©hE Mortality(percent) S A
KTy, 3 KT FAHt o wel Knock-down rate7} 1 E5S FHs8) FUo
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