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Summary

Physiological effect of HEMPA (hexamethyl-

phosphoramide) on the hatchability of the eggs
deposited by treated male azuki bean weevilx
normal female, normal maleXtreated female,
and treated maleXtreated female combinations
were examined by the topical application method
The data obtained were
analysed statistically by Wadley and Finney's
estimation method of parameters of tolerance

with a micropipet.

distributions based upon the probit transforma-
tions. The data could be satisfactorily fitted by
the three parallel probit regression lines shown as
equations Y¥Y=2.35141.2166x, Y'=3.305+1.2166x
and Y=3.641+1.2166x for each combinations,
and the most probable median hatchability
inhibiting dosages with 5% fiducial limits were
estimated as 150.51 ug/ 3 (72.33~313.26 g/ 8).
24. 7108/ @ (14.04~43.48;:2/% ), and 13. 10p:8/ 2, &
(7.33~23.42 g/ %, &) respectively. Male was
estimated to be 16.4% (5% fiducial limits were
6.07~44. 439) less susceptible than female to the
sterilizing effect of HEMPA. Hence, as far as
the present experimental data concerned, it could
be concluded that HEMPA is a female chemo-
sterilant for the azuki bean weevil,

Determination Method of Malathion Residues on and in Vegetables and Fruits. Masao
Yamavcnr (Agricultural Chemicals Inspection Station, Ministry of Agriculture and Forestry,
Kodairashi, Tokyo) Received May 6,1966. Botyu-Kagaku 31,113,1966. (with English Summary,
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IR By, FoL =& 7 — VT X BERHIIHNT 2

2=V, x5 2= VIS D Vi UHIHER
FHhHIE DO VS oW T HIRERAI 7 v § > iI2 X 5
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(1) 5% TWHEEHIA

(8) 2% Wil — LU

(9) HiWFL 703 9 « N4 7o R—=R—2VES
e 7T F, N4 70 R—s8—% v (Johns-Manville
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3.1 LRI & 7 v Y B

P bR FE50~400mI D2 5V Uk 7 v ) 3R
THRETEN/2KEBEH Y D axk 7 —~VBEOLL
R, w5 UL 110.5 pg BT {LHTE 50~
400m! ZxhZh 2 27— 2B WY — FIBW
(1:3) IS0, 75, 100ml TV, N/2kEibr v v
Lx B~V 2.5,5,7.5 33500 10m] #F-heh
OB LRERICINZ TT v a YRL, UTM#ED
Bt L ARG EEL TERBEZWEL 7. £
B ZioRT, LimokEthry v ax sy
— VI, DUHLRERIONIHN T, WA oLtz
DA  IE—EOMEMPH BN, LiesioTN/2K
Bitx Vo ax g — VIR Sml & v hiE b bR
F50~400ml IDw 5 UL BT VA VIHRTCED T L
Aibhinb,

Table 1. Amount of N/2ethanolic potassium
hydroxide solution necessary to hydrolyse
malathion in carbontetrachloride.

N/2KOH Absorbance
CCl,
m] 50m/ 200m/ 400m/
2.5 0. 288 0.298 0.277
5.0 0. 295 0. 282 0. 295
7.5 0. 286 0.307 0. 285
10.0 0. 288 0. 290

0. 281

Malathion : 100ug

3.2 POHI{LRETAIKOTENE & = 5 7 v DIk
BOHERIS O = 5 V ¥ @ U LIR AR B
X b omBHERERMI R 2 & 7 —~VIERIR Y — 2T
WRHRUKCUNET 5 & £ labhdas, *SERds
DIFIORBIEITIHEFRE ELEFZLON50T, FLD
Wkick 5= 3 VORI OWTRHE L 7=, TEXRRE
I A # 2 =V » 29 TilR Y — £ U (1:3) OUHR%
vy, =3V 110.5 pg 2t UL ERIFI 50,
200, 400m! %, FhFh EITTENEIK 50, 200, 400m! T
vy, N/2KEAIL A Y Y a= & 2 — VAR Sml 2
ZT7MHYHEL, BT 3.1 LRREHEL <G
FREL . SRS 2FCRTm<, Wi
SRRLC K U CORMRB0E ST A & I3 BB
W+ AN AN 50, HROWHER %V 128
BRRAKVERIASNT, AN 1 B3 ST x
1305 o ARSI M LIRREL,  TRERIKLLIC X 51735
ERRD LN PAITTERIT X RN
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Table 2. Loss of malathion from its carbon-
tetrachloride solution by washing with mixture
of 1:3 methanol —29 sodium sulfate solution.

ccl, __Absorbance B
Washing mixture
ml - 50m/ 200m! 400m/
50 0. 303 0. 298 0.277
200 0.293 0.292 0. 286
400 0. 286 0. 267 0. 289
Malathion : 100pg
Analysis of variance for Table 2.
Factor S.S. d. f. M.S. F,

Washing 0.000172 2 0.000086 0.66

CCl, 0.000243 2 0.000122 0.93
Error 0.000522 4  0.000131
Total 0.000937 8

quf1=&m

BEONWBREDH 5D L&D,

3.3 ftafitiy

MIC IV 7 v 4 Y SR % I b AR
% 100ml ZPSEL 72285, 3.1L,3.208M X b7 uhy
STV B PR EESH L & 50~400ml fI T, 12
E—-EOMMBIEN D Z EAvbhrofzDT, ML
F450~400ml 72 & OB 2 MR U Hlas L
7o #ERUAM 3 R IL, BRNHIT AT
BEDLLREVWEEXLRLOT, WHERF: 50m]
MR IR AT M L 72,

33 Y=y

U EDRBEGRL D, WkL bo= 5L o]
LM FERILEE 400m! F CRtE-T IR % o
ERTHIXNLDT, P07 v H Y MR I,
Wk kb o= 5 v opHEsShT L, Tl
DURER 2170 o 72, MRHY 100~250g 12 2 {5 koD » 2
)=k, = I 55.3~110.5,g ZiRINL TH
WL, 527402~ (235G-2)TaiAllenb, 2{%
TEDHERIK &4 10~208 DIEKHiRRY — X%z, M
HibpRHE 200, 100ml < 2 (AT 5. PUHIEREAHAN
HiE % O 2 o gR % VT 300~500m! DMk e — b
oL, N/2AKBIES VY ax s s — Vi sml &
Mz T IR EE, BTHRORmIERLIOENL
HEABICIREL TR AR, TR, Sk
DIFHIRET X - TiE, $< OIS, REFIL D o]
IR IR, N v+ L RE P oT. ZOEN
ZATY Dz, {RKINIES, McowT, 29—
Iy FIEEEKE D, WL N cE D
» Y —F oy FihaRDI,

(1) B, F—-voR P RO ED
MR ERD D &, =3 Vv 1ppmRINL 28t
76B D3 S, SN 351 2 M %
FxhbdnT, *42/—VIBeHIRRRRIT7 v o
e NL T O R—=1—EIIEYINBEE AL s —=VIT
Xbhowtrs 27 4 05— (17G-2) 2 THiie
BU, BT, ZOBIERED, A2/ —
WA OKRBIK & b OMEHMERSGT X DAl
UL YT S ¥, AR Thbh, k74 h
D 43ERE,  PAMMELEIR &R RIRDIC 3543 5 PUBARIE &
W& 86, 4% DIULER X Hhvfe, ik~ Uil
1DV T 4 & R AT X D IR D & Y

Table 3. Inspection of calibration curves prepared by using 50~400m/ of carbontera-
chloride on the alkaline hydrolysis of malathion.
Slope of Intersecting Sum of squares Standard Standard
CCl, regression point on Y axis from regression deviation of  deviation of
line and regression line line intersecting point slope
m/ b a S Sa Sh
50 2.954 —0.0033 0. 000032 0. 0049 0.036
200 2.996 —0.0065 0. 000068 0.0071 0.052
400 2.900 —0.0085 0. 000081 0.0078 0. 057
“t” Check-testing
o |C'Cl‘ ) =2 t=‘||3;o;§]:m- n=4, t(n=3;0. 65) =3.182
ml Sa Vsa n=8, t(n=6;0.05)=2.447
- b ; slope of 50m! CCl, scale.
50 0.673 b; ; slope of 200~400m! CCl, scale.
200 0.914 2.00 .
400 1.088 2.25
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60% LU FDIEVAMBES e, ZORREZM<51:0,
F—=U DA 2 7 — VBB E X RO £ 2
7 — VM C o WT RERERRER 2V —F v FRET
otttk WHHLRFECHBIARS 2L, oW
Hifbeshimic <= 5 v o 2 RIML € MR EZRD %

k,  mERFAIHB DR 50ml DBRITII RV
DRSS Nz s, PUHI{BRHEMHIHK 2 300m] v 7z
Bioviciy, R X D oI LRSEHII X D
95.3%, HHOLE X DIXT5. 1% 0RINBRIMESH,
R oTeNEic flix &/ —VEAVSERIFEL LKW
Yinshin oz, BRI D X 2 7 —~VERIINTT
%THHDT, RBOLHEC80% » % / —vzHv5
zEEl, ThE@EiL Tl 8B a2 e,

@) ZrA, VAT HEDEKXZ ) —NTED
I T ot I & HIRALTE 7 v T P REMIC X B
UY—F 9 FRILPAREAL T ERHELRD S &,
VIHI LR A HIE D 7 v & Y 43I P LR IR & 7K
FMFALL, DHAROEDOREBIZ L%, Zokd
HUEW A TR T, ST e i 3T
LETHREL, TR Y BRETESE, TR

M 31 -l

B k1) I LRGBS T, 83% DEMRZ %7,
KIT Y A T2 _Eid & ARG bR S o
Tk a 1375 &, WX v3bE B 2 LIGFODRE
CEMNZEL 2 AT EET X ) 2hb ol
WP BRL 7oz, FULL 72832 T T 572D T, 20
~0BD7 5V R LT, o luE{bR S
MK A NTROEAE 2 1T 5L, M7 vt
FREYH 35g ZIUELRIIC X > CToDIzs'T 27
4 vz — (17G-3) i RG oL, WHEEHKTKT
S LHALREITS Y, 3% ORNE LG LIk
DEZE* + XY, beb, 99, £57b, kL,
FHTHA L T 86.2~98.3% DEINEAGSIE,

3.3 AZ, h¥ : UEofMfEEr AL, hEHAIL
TELRER 21T 5 &, BRGNS
EASNILWVE, WIhOREHZBEWTLEV YT Y
4 2B SN7, OB LRI, 22
7 — VI B 7K TBIC IN 1 Smi % inx THIER
MRt U, POHMERFETHIB U TR R 5 &
HORIE GOSN 5z &atbhar D, RE¥XDIRTL2
~94.29%, ABTIXT1.2~92. 6% DA b, L

Table 4. Recovery of malathion from vegetables and fruits.

Sample taken

Malathion

Material for analysis Recovery

g Added pg Found pg %

Chinese cabbage 200 110.5 95.6 86. 4
Cabbage 200 55.3 51.6 93.2
100 110.5 107.7 97.3

Spinach 150 110.5 104.5 94.5
100 110.5 99.7 90. 2

100 221.0 190.6 86. 2

Potato 100 110.5 95.9 86.7
100 110.5 107.7 97.3

Cucumber 100 110.5 105. 2 95.2
100 110.5 109.0 98.7

Tomato 100 110.5 108.0 97.7
250 110.5 105. 2 95.2

Stone leek* 50 110.5 104.2 94.2
100 110.5 85.3 77.2

Carrot* 100 110.5 102.6 92.8
100 110.5 85.3 77.2

Pear 127 110.5 103.1 - 93.3
120 110.5 106.7 96. 4

Apple 200 110.5 92.2 83.4
170 110.5 98.8 89.3

100 110.5 109.0 98.7

Mandarine orange 100 110.5 91.3 82.5
100 110.5 87.7 79.3

100 110.5 106.0 96.0

Strawberry 100 55.3 53.2 96. 2
100 110.5 99.5 90.0

* 5m] of IN HCl was added in mathanol eluate for extraction of malathion by CCl,.
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P, 227 =B BRI U T Y ERS Tl
WEse, <3V ORMIMKIMMYT s =250
FEL LI Do, WEe< 5 v r DRIt
RS DG, T = RS VAL S D
Ve DER U i iug e s ievs, BB 50t
K IO 3. 2 OB EREMIISHIM U T P20
4 HITRT,

3.4 x4 7—VOEM= S T HRILED
H. W. Conroy 3Wr, kXD D25V DRER
Rtz 2 2 —VEINTWBMR, 24/~
itz 4 s —rickkL ¢, Cutin, Wax i3 5417
BHBINE W=, < T BRI S hi
DI SHIMENC SWTRE L, BEELT,

F 4R, ZpAEAIV, 50% =5 U FLHoO 250 %
Bz 5 FIUEMTL., 3~4 HERiZ, 74K 50~1008
# B30 & FIRRIC IS IIE - 5, AlUlRGRTE 343 & 54
Lizhibfz, RICHIIENE %802 » 2 » —iv 100m! T
EPdh L, ISRy & PRI b 48 100m] CHST ik
WL T, chFhoflihiiiz kig & Rk L il
B2 L 5~ MRRE 5 ZITRTINL, 3408
Ml L EICIE 2~3% o =5V rofiihb bbb
2% 5 AT I T 99% flli &, LiodiaT
KR IRI S it Bic sy d, Bz s
KEIZEPT B EI2X Y, 2% /7—VEAVTL=
5 ISR XN D & LD, DLEORER
BRL D 4 02 oE/ES 60D,

Table 5. Extraction ability of methanol for

malathion residues on and in vegetables and
fruits treated with 0. 2% malathion emulsion.

. Extraction rate to total
Time of malathion

. cera-
Material txir:)ar\‘ T8" [st extr, 2nd extr. 3rd extr.

min. with  with 80%  with
methanol methanol CCl1,
Cabbage 3 96.5% 3.2% 0.3%
‘ 5 987 1.0 0.3
Mandarine '3 98.3 1.6 0.1
orange 5 99.2 0.5 0.3

Sample : 50~100g

1. EREROTERE

4.1 HRht

ENAAIAIKO, 2.5, 5, 7.5 35 L U0 10m! 2 hrh iyl
{L: 50ml ANt 200ml OFWe —~ Mz b,
AR —NEMETAE 2 —VvOLh% 10m] L5 5,
ZhEPDL D T Db, 10°C LT Bl 7=
2%THRR Y — ZTAH30mI N 1 HEE 535,
PRI BRI 2 O 7244 o HE2 STV C 200mi D433

31

#—II1

0= MIKFOASND L SIZo|lt D, SicN/2k
Talbn Y o sz 22 s — A PRI SME 2 AT 12N L
<HRY EE, 10°CLLTFISMIIL 72 2% Tl — # K
3oml inx LML <RE S5, Wil
IR L, WHHERS 20mT 2 fnx CTI0EM ke
ESL, MEMEHER A2 5, Zdhuc IN
HIKR 3.5ml L MA TH 2D <R H EE 2D, MAHEIR
3 20ml LI B0BINRE 5% 5. IMLMHHESH
FPesyiie, 102 SISk 1ml, pUMHELEGH
20ml N TIOWIURE 542, TRFHSMEUEIA
Pl t& 5123588, B bpaioml 24—~
WVERy b EHWTINZ, KET 5~10°C i
5. Wt 5% WMEBEIGIK 2ml Zinz TIL {308
WES5L, Do — boITH 5 S BilgHE 25, 7o
LIS BRFER R « VIR L AR, 543D Y
HUEH A kil & Uil fR 418mype i3s3 B0 %
WEL, ML PERT 5. :
4.2 KIRELtoEINE

R 100~250g 2 CX LI YD, kEs
FAF—DOREICEL, 2§ 22 —einz<
SMIBPMIN T2, WIMKE Y5 27 408 — (25
G-3)iIZFP L TR oL, 5RitE %802 # # / —v50ml
TS, o OBNLtEIY, =5V 50~200p8 %03
it e b, HIEGMPIZ Ve S e N4 T D R~18m
WIREW IBE X AN ) =V TODI S TAT 4 Vot —
(17G-3) L, 1Y 20m! Ot B ML
WL, UIRT4NE—=280% x5 2 —)v50m] T
v, FEBE 1~3] O4MK O — MoEE, iz 2%
WOHETKRZMEA T D LD FELDD, WHHEL
#:100~200m!, HOKHRE) — 2 *Ky 10g Zinx THL
< BHMNYMED £AED, WEENHMEIRM 2, R
FIZ VT F « N4 70 R—r8— 2 LIRS 352 10
HULIRE ToMR s 5 27 4 v & — (17G-2) KL,
1 43110 20~30m! DT, HELIEHIIL THL
BLHD, 5K 50~100m] %33 = — F
whnz, 253MHEDY £, BOKVUELRERE S
A7 4N Z~TBLTHREE LD S, HEHE{LRERH
WE U ofHe— MIBL, #FAG 100ml 2inx
TML L 130RE S L, PUH{bIRER & KED T2
RPIZET 5 E CHEBIKIC X AR 2 3. W
HUERH 2 O o iE2 MV CRFADAL R X S i
JME e — b (300~500ml) iz vi@L, N/2kERbr Y
D AT = VTHESMI 2N T < 13H0RY &
HH, Thic 10°C LTFIRBHIL 7= 29 MR Y — 75
H30m! Zhx L < 130k E 5 U, firithrusiit
* Wi AL, AXOHSIRIREKIEEY ~ 00 b

biz IN H1fg 5ml % INA 5,
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RN DA 5, WE bR 20ml %Kiz T
30BIUIR & 5 L, - S LRI & R T 5. K
Jehic IN HI6g 3.5ml 2Nz 25 WY &0, P4
Hi{bIeH: 20ml Zinx 30k E 5 L, HilEmtift
RHI BT 5, X5 ICEEHbIRE 20m! Zfnz T
BESL, EEHERIERME LA EEMIRSE TN
HULIRHIC X BTt AR 2§, IRiC10% Hi{L gk
B M 2 A TS R Y BEob, MHibR#E
20ml N CTES L, PHHLRFETOBE 418mpy
W 5BBERWEL, 79 7 OREERECK
LT E T, MELRRAEZ CE RS
RZIWL, WEHERFSmI 2k — v Xy FRRV
Thnz, KET5~10"C it 5, LATHREEROS,
C A LERGCIMEL TERAE R WET S, BICHIER
RTX BT 52y RARERECX bR, RERE
BXoEBEHEHRL V=5V 0 pg &R0, ¥
o ppm ZEHT 5,

5 & =

R, BRR 5= 35 v L RBHloSFERE VT
W, x4 =il S 5 W MEUR T OV
FThPROWTTI NI F KD 789 bS5 T7 1%
I 2 X WA ERG SN, T ofbolfs, B
SR CRYETINS L, THIFREEIY—F v
TEWHLBIC W TiTh 5 RER D - 7. TRITET
DUHYTUL eugenol FEMYEDThH -3, T, R
RRUC VT YT OER b OV P LA
PIAEH LIV X BLDTH T, DAZTOWN
HUbRASHHR OB BB & b, BIERT 5 LH
LWOYTMIL Iz, Zod ok, IN HiEg, 10%5K
Bb7 ) o ARBTIT LA EIBTT, 7R MRIBE
TEOERLE, TRSORAYE Biuret FUSRE
<, Liebermann-Burchard KIS CiRaur 2L, 7
€ b UTES, REREV Y B FN—F SRR
v —HEf= v (7:3) CEDIL, 109 BRI X 1130°
C TRLEL®SHEY, WA TIE R0.0~0.3 Dff
2, BRRHGRA Ry b2 o EIC 4~50RKREAR v
MZhhhS®, RIFECRIFRICIRGD AR v b4
L, Mok, TLCK X 2R EONR
AORK, YENOSERLLBE TSR, ThiT
X 0iE, UL SmE sz X WP X 25T
TR 4 FEOREYOMIBLLNS,

SRS Y —F v STHIBBUII 7V T 5 e N4 T
RS VRBY N TAS, N4 7B R— 18—k
MBI X D ISR S, IRETREN T RS0
€, FvEIFERBNIE L TR, LR
WM, »4& 27—V THRWEIRCERL TV,
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ST T b ISR X DT 5 L EAATE

%, Eh—EHALIT VIS e N T B Rk
WVREYNE, INHIER, »2&2/—-VEBXUsvuin
LCTIHRYE S ffER 2 MR 2 L, » & /7 — ikt
SRR THZ LT XY FOPRATHZ &R TES,
BEGHRU M7V E > e Nf 7B R—0—%
NIBEY) D Brockmann Activity (25 Ll FC¢, w5V
Vi BB, BT 2 2 — v Bvi e
I3 3%, PIHMEREEE A7 VA I 9 4% T
ENC sV 5 HIERER 7 L € FIC X BIA%K L § L D7ehs
o7z BBEHHLRIIIKDEED L LRED, =5
VDTNV FREDBEEN S EBEILNDD
T, SRR bREE Bk 38R L TRV
RSB IO ok U0v 5 Y VRO bk
DOHH - 7 Y —9 » Tt Law & Webley UfHtic
BJ A RERIC WOl c 2 V=39 T
HOC, Hilba F U X 2PN 3 B e e A%
LimbDRBMIL TSz, <9V UAOLiHM
Blfls X O oboBEFSEoRD 2 2 7~ Vi
PetiHirsic X b, WM Y —F v THEEHADLED
LRk DR TR DL ONH B EFLLND,
N 35\ T RTIRHR O Httic. Norris ef al o
FERBRETIC A0S, MU IEPT 2 55
e, RERTENShiz5 v IEHL,
HOHEBAM L RDZ 2 LR B0 X > kEZSN
5, U LEORRTHAWA80% A2/ —~VvD2ITIVIT
b5 AR T0mg/ml (20°C) ¢, BV
ZIBHT BB ER BRI EFAONS, L
PLIZDEDHEIKA & 7 — i BT S IANER
BEDUHIEIRFSTHL TBWZ E3E 1 bh, XYL
OFHMBHREBOND Z ENTPHINLDT, W
BT X A EMETR O IZ oV T IR L 72, 2
HELT, ¥y, 399, ZpABIUDATE
v, Zhox50%< 5V 30#HD 250 {580 5 731
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Summary

Some modifications were made in order to
simplify the analytical method for malathion
residue described in the previous paper by the
author. The modified method is applicable for
the determination of malathion residue in vegeta-
bles and fruits, and is able to recover 77 to 98
per cent of malathion from plant materials.

Analitical procedure is as follows:

About 100~250g of plant samples to be analysed
are macerated with twice its volume of methanol
by a homogenizer for 5 minutes. The homogenate
is filtered through a glass-filter (25G-3) by suction,
and the residue on the filter is rinsed with 50m/
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of 80% methanol. The filtrate, containing mala-
thion 50~200.g, is passed through a glass-filter
(17G-3), packed with a mixture of acid-washed
alumina 30g and about equal volume of hyflosuper-
cel (Kiesel-guhr) 5g by methanol, at the flow
rate of 20m/ per minute by suction. The filter
is rinsed with 50m/ of 809 methanol. The eluate
is transfered to a 1~3] separatory funnel, and
diluted with twice its volume of distilled water.
To the diluent, 100~200m/ CCl, and 20g of
anhydrous Na;SO, are added, and malathion is
extracted by shaking for 3 minutes. The CCI,
extract is transfered to a glass-filter (17G-3),
packed with a mixture of acid-washed alumina
Z0g and about equal volume of hyflosupercel 5g
by CCl,, and passed at the flow rate of 20~30m/
per minute, if necessary by suction. Another 50
~100m/ CCl, is added to the separatory funnel,
and malathion is extracted by shaking for 2
The extract is passed through the
glass-filter. The CCl, extract remained in the
alumina mixture is eluted by gradually increasing
moderate suction, The eluate is transfered to a
1/ separatory funnel, and washed with 100 m/
of distilled water by shaking for 2 minutes.

If the mixture is emulsified, the washing should
be repeated until the emulsion disappears.

The CCl, layer is transfered to a 300~500m/
separatory funnel through a fluted filter paper,
5ml of N/2 ethanolic ‘KOH is added and shaken
vigorously for just 1 minute. To the separatory

minutes.

funnel, 30m/ of 2% Na;SO, chilled below 10°C is
added, the mixture is shaken vigorously for 1
minute, and allow to separate. The CCl, layer
is discarded, and 20m/ CCl, is added, and then
shaken for 1 minute. After separation, 3.5m/ of
1IN HCl is added to the aqueous layer, and mixed
well. To the aqueous layer, 20m/ CCl, is added,
shaken for 1 minute., The CCl, layer is discarded.
The washing with CCl, is repeated until CCI,
layer is almost colorless. Then, 1ml of 10% FeCl,
is added, mixed well, and the washing with CCl,
is repeated until the absorbance of CCl, layer at
418my is neglisible. The CCI, layer is discarded
as possible as completely, and 5m! CCl, is pipetted
into the separatory funnel, and transfered to a
refrigerator. After chilling at 5~10°C, 2m/ of
5% CuSO, is added, and shaken vigorously for
30 seconds. Immediately after separation, the
CCl, layer is filtered into 1cm cell through a
small plug of cotton placed loosely in the funnel
stem. The absorbance at 418myg is measured
against reagent grade CCI, within 5 minutes. The
absorbance is corrected by substracting the crop
blank, and ppm malathion in the samples is
calculated from the calibration curve. The cooling
before color development of Cu-complex is disp-
ensable, if the standard curve is prepared evefy
time for the determination of malathion.

This method is able to determine 0.25 ppm
malathion in 250g of sample,

On the Dynamic Control with Helicopter Aerial Spraying to the Pine Tree Boring Insects.
Seiroku Sakar, Masayoshi Gompa, (Institute for Agricultural Chemicals, Yashima Chemical
Industry Co., Ltd. Nagano-Tomitake, Nagano) Katsumi Kawasata (Kagoshima Prefecture
Forest Experiment Station, Gamo, Kagoshima) and Hy6z6 Yownesavasmt (Chiba Prefecture
Forest Experiment Station, Sanbu, Chiba). Received June 1,1966. Botyu-Kagaku, 31,120, 1966
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