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Abstracts

The residues of combined insecticide of polynactin complex{tetranactin) and BPMC were
determined to establish an index for the safety use to apple. Evaluation was made on
residual concentration of tetranactin and BPMC in apple as a function of applicatiocn fre-
quency and date when the combined insecticide of tetranactin and BPMC was sprayed mto
apple. Their persistence in soll were also studied under the field and laboratory conditions.
Recovery percentage from apple was ranged from 74.0 to 77.5 in tetranactin, 87.1 to 83.6 in
BPMC, those from socil was 82.3 to 88.4 in tetranactin, 83.6 to 87.1 in BPMC. The minimum
detectable limits of tetranactin and BPMC were 0.01ppm in apple pulp and 0.03ppm in apple
peel and scil. The residue percentage of tetranactin and BPMC in the peel and pulp part of
apple was about 96 in peel part by five sprays up to 3th day before harvest. The residues of
tetranactin and BPMC in apple are proved to 0.39ppm and 0.75ppm by five sprays up to 30
days before harvest. Maximum residue limit(MRL) of BPMC for fruits was established of
0.3ppm in Environment Protection Agency of Korea, and thus it is suggested that the
preharvest intervals of combined insecticide for apple could be 30 days with twice spray. The
half life of tetranactin in soil under field and laboratory conditions was 6.9 and 24.4 days,
and in case of BPMC was 6.3 and 23.2 days, respectively.

Key Words | Polynactin complex(tetranactin), BPMC, Residue, MRL, Half life.
M 2 L F%se Al dEse EHAIL Fol

M HFHRYD glolA ae] Aoz
AT w399 oM ¥ 3/ o4 T Q¢ $AZY Fo= EEoln k=¥

—101—



T AR Fo ALH WA 59 mHs)
RNelA dozw oA e wgom
A Gazga ¥ ofsfargo] gl FHs A
et sigaod wEA g s ALEYer)
2 Aol

Polynactin complex(tetranactin)=  Streptomy-
ces qureusol| A} FEAA T FAEZAZT 19724
YR oA Sitslo] ALl A, 2 S9) L]
F @Al 9 AHEEo) L ofAjo|t)t B z)
7 Sl 7 DA AlgEo]e Bo oA
Eo] v[EF A EA (non-target organisms) =
3] 28 FE(warm-blooded animals)e]s =g
HA4E 7HAH, SlRe 7tsele FEY 2
T B8 27 ol 28 48715 A
o Aoz WY dzl Asr 109
Ay wEEEZ A AP Jeids 2
A To2 A FAF HAd olzggo] 23
o 2y $Y8 FAHEF< polynactin com-
plex(tetranactin) & ¥l m& A5 =35 8%
o v 32 EAL AUy Lo Fe g
AANEHZ} o ¢ T2 2E FAF A0
FAHY 4TS "MAA ge E42 geF
Atk o] ofAlel AL A wlgfA Sagawa
&'V tetranactin®} 3}8H2 ¢l 4@ o] lipophilic
o]7] wjFol mitesd A¥S} FZ= e
cell membrane$ *a} potassium % sodium ifon
o FETHE AJAZGE B Y]

BPMC (2-sec-butyl phenyl-N-carbamate)=
19620 Metcalf 5Vl o]3lo] arEao] XL
HIg & Fxo d7F WAgoz Fz A
821 e HE549 carbamated] 234
A FudAe 19749 RE Ao ue
HrR 9 s A F2 45z 9
t}. Carbamated] ¥ BPMCAl = F2 4%
o 3% WAL og Algxe] g7 md
EY FoMY AFAd B =Rse
T Aoyt AR AFAC BF
=& AY e 44k

mebd B de] A+ tetranactino] £-of ¢
AEed dfdEe AT AnBHE Bo
eggkillingel &= "3 FHPE nol: GHL
HeEA 2 BPMCE A14-3e tetranacting)
BEEAE A AQ AZgE BuE 27

2 89 4 Aeed gae g8 4
o]3 tetranactin®} BPMCE &344 gz
ZA| 3o} Apzte) goff WA oz Agatgch
ol HEH ¥ A9 AlmeMe FHFAL
TR GHALS7IELE 437 A% %
ARE Hgatua} stgen ofga Eoksy
oM ARAEE Brbetita)l &40

e % dy
1. sz
1) FA1%A
# 7ol  AM2E  polynactin  complex

(tetranactin) 9 BPMCE A}ujo] Mo} A3 A A
Yt 2ZAMY EGAFAY AHLS s
EFAZA §4) B (tetranactin:12%, BPMC:30
%) AHESIT EkAFA AUAPINE 5
+ (tetranactin;90%, BPMC:905%)2 Al£319
on T Foke olslalEel AAMNLe Table 1
7 g

2) AL

B A AEE ABS AARE 527
F29 A+QN 1594 Fai $38 115
Ase 49 e e,

3) FHNES
AR FAY S L4 (ADY 23
+ dAs EFHYE sigen Avaye
EGS 239 E4E ARy FA47 O
Zmm sieved FHAZ ABE AHgEgY. F
ANEFY E2) stetd Had dg 249 Ay

+ Table 28} t}.

2. HE 9y

1) ofA] Ay

Atdbe] g A AF = polynactin complex
(tetranactin) ¢} BPMC &3-2-4 (tetranactin:
12%, BPMC:30%)5 1,000v] 3Adoz =
A8t tetranactin®] A$o]lE FAE Feko)
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Table 1. Physico-chemical properties of polynactin complex(teiranactin) and BPMC
Properties Polynactin complex BPMC
{Tetranactin)

Chemical CH, R O ‘
structure o,{‘toj\/\ O%R CHaNHCOO  CH3
CH, : '
0 o 0 CHCH2CH3

Rl. 0 ! 0 O O

O Rl CHI

Ri, Ry, Ry, Ry=methyl; nonactin
Ry, Rz, Rs=methyl, Ri=ethyl; monactin
Ry, Rz=methyl, R;, Ri=ethyl; dinactin
Ri=methyl, Ry, R3, Ry=ethyl; trinactin
R, Rz, Ry, Ry==ethyl; tetranactin
Chemical name : 5, 14, 23, 32-tetraethyl-2, 11, 20, 29- o-sec-buiylphenyl methyl carba-
tetramethyl-4, 13, 22, 31, 37, 38, 39, 40- mate
octacxapentacyclo(32. 1. 1719, 158 ]%.3)
tetracontane-3, 12, 20, 30-tetraone

v.p¥ : 1.5% 10 ' mmHg(307C) 0.808mmHg(307C)
Solubility : insoluble in water 660mg/] in water(30C)
Toxicology . Acute oral @ LDs>2500mg/kg(rats), Acute oral ;. LDy 700mg/kg

> 2000mg/kg{rabbit) (rats), 500mg/kg{mice)

* Vapour pressure

Table 2. Physico-chemical properties of soil

Soil Texture Clay Sik Sand pH* 0. M. CEC
(%) (%) (%) (1:5) (%) (me/100g)
Chilgok Loam 14.5 34.0 51.5 59 131 7.8
* Soil : H:O
Table 3. The application design of polynactin complex (tetranactin) and BPMC for apple
Formulation Application rate No. of Preharvest
{kg a.1./10a) application interval
Polynactin complex 0 -
{Tetranactin) 0.06 1 60
BPMC 0.15 2 60-30
60-15
60-3
3 60-30-15
60-15-7
60-7-3
4 60-30-15-7
60-15-7-3
5 60-30-15-7-3
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c}
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dium picrate 5mlE Yo WA &
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Azl 2 B¢k Zo] BPMCRA L tetranactin
dlxe) WYt YA 3t BPMCE ac
etone0 2 &% b & 2 AAARAL A
A #HFHoR FHAIZ] A ES methanol2 &
A A|FA A=A A anilined} sodium nitriteS
WHEAlA azoWtH g FAAIZL F potassium
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sk

23 3 ug
1. g8
Tetranactin?} BPMC2] Alst 8 B4 £ &

% B4 AgE E49dY g 3
%874+ Table 4 ¥ 58 2t}

Table 4. Recoveries of tetranactin and BPMC from soil and apple fortificated with itwo concentrations

Pesticide Application Fortification Recovery(%)
levels {ppm)
Tetranactin Soil 05 82.3
1.0 884
Apple 0.5 740
1.0 77.5
BPMC Soil 0.5 97.2
1.0 82.2
Apple 0.5 87.1
i0 83.6

—104—



Table 5. Detection limit of tetranactin and BPMC

Application

Detection limit (ppm}

Tetranactin BPMC
Sl 003 003
Apple pup T 0.01 0.01
peel 0.03 0.03
Tetranactin® 3% E%Yo 05ppm I 1. 0.03ppm ©] g1t}

Oppm +F 02 spikedte] Fgd AFRAY
o & 48 A} 4L 823-834%
FEoldey, A s 74.0-775% 3o
At BPMC9 A9 EoA 82.2-97.29%
Ax o|lon, AlFd = 836-87.1%2) 3
TEE€ 1Yo Tetranactin®} BPMC:E E9
A5 20g, Ao ASRE 100g 9 T3] 2028
AHEEI AN A RFS BT A EGA RN
2] AE3A £ 0.03ppm o] o, Alapo] Al
#&9 7% 00lppm o|gT #H3je ALE

Table 6. Residue of tetranactin in apple

2. Tetranactin®} BPMC2| AlDtE AS A

Tetranactin % BPMC E3H{Ale Axfs
2 H4EN7IG W A MY AH3e 9
Zhat w3k Alghe] R AHAEE Qo}
B7] fgte] AlE 28 ¢ FurBon 3
w3to] tetranactin¥} BPMCO AHHL BA
gt A3 & Table 6 9 73 Pl

No. of Preharvest Elapsed days Residue(ppm)*
application interval after final

application Palp Peel Total
Contro] - - <0.01 <0.03 <001
1 60 60 0.04 0.24 0.04
2 6030 30 0.06 0.52 0.12
60-15 15 0.04 0.87 0.14
60-7 7 0.06 112 0.18
60-3 3 0.08 1.99 0.27
3 60-30-15 15 0.05 1.60 0.21
60-15-7 7 0.07 1.78 0.24
60-7-3 3 0.07 2.26 0.29
4 60-30-15-7 7 0.05 2.26 0.27
60-15-7-3 3 0.07 2.87 0.35
5 60-30-15-7-3 3 0.08 3.17 0.39

* Each value is the mean of triplicates

Tetranactin ¥ BPMC Z#4& g% 438y
€ 712 84 609 ¥H 393 717 F
A 13 d¥eld Hx 53 AxF I 489
Atgtel o] AFEHL HAS Ax 1 AE
FFEL tetranacting] AL & AFde 13 4

EA 0.04ppmel] A 53] AFA] 0.39ppm fE o
2 Uey 4E37 FoEZ $8707 o
WErEE ARde] B RAoF vehdd. A}
o] FAEE AFLEL Yo} B7 Y5y
ARE FAXREY FHREOR TR
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Table 7. Residue of BPMC in apple

No. of Preharvest Elapsed days Residue(ppm)*
application interval after final

application Pulp Peel Total
Control - - <00 <0.03 <0.01
1 60 60 0.03 0.23 0.05
2 60-30 30 0.05 0.26 0.07
60-15 15 0.10 0.65 0.16
60-7 7 0.15 1.34 0.27
60-3 3 0.18 2.90 0.45
3 60-30-15 15 0.11 1.65 0.26
60-15-7 7 0.16 2.93 0.44
60-7-3 3 0.20 3.15 0.50
i 60-30-15-7 7 0.18 3.97 .56
60-15-7-3 3 0.20 4.35 0.62
5 60-30-15-7-3 3 0.22 553 0.75

* Each value is the mean of triplicates
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Fig. 1. Residue of tetranactin in soil
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Fig. 2. Residue of BPMC in scil

Table 8. Exponential regression equations of tetranactin and BPMC in soil

Pesticide Soil Exponential regression —r** half-life
condition* equation (days)
Tetranaciin F Y=g %" % 5768 0.967 6.9
L. Y=g ®® % 7227 0.983 244
BPMC F Y=o %™ % 9546 0.971 6.3
L Y=g 00" % 8557 0.995 23.2

% © F =field condition, L=laboratory condition

# % : Significant at 1% level
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acidE AJA35lE, o]ojA sol fungie] 2]3]
homononactic acid?} CO, @ H;02 FA o=
At o] E%aA dA B digv)r o
8-109 F=E BRI FYrh o Ade
g AT Algd EgEA oM v
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Fig. 3. Climatic condition of field during the experimental period
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