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insecticides Ly the.method, parathion, . folido!,

~lindane, chlordane, aldrin, dieldrin and rotenone .

and DDT,
pentachlorophenol, ethylene dibromide, ethylene

were found to be highly effective,

trichloride, DD-mixture -and aramite had
comparatively lower cffects. )

3) A few of the above ins¢cticide§ were tested
LD-50 and LD-99 were

lindane ca. 20,090 and

_in quantitative terms.
presented as follows :

" 3,500 to 7,000, aldrin 8,689 and 360, chlordane .

6,095 and 145, dieldrin o, 521and 269, o- -dichloro-

. insecticidal efficacy,

$-10 B-1V

benzene ca. 700 and ca.
and 12 to 44. .
4) Among these chemicals tested,

330, DDT 53 to-115

lindane
was the most effective, and DDT seemed to be
less so, though this usually has ‘consiaerable
effects in ot_Her cases. o-Dichlorobenzene, which
is commonly used in the present-day Japan as
the fly larvicides, had a. compara.tively high

regression coefficient, and therefore gave a hlgh )
though its median lethal

concentration ranked between lindane and DDT,
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‘ Table L Concentrations of organo- "
pPhosphorus insccticides used in treatment.

concentrations as

Chemicals _ active ingredient ¥
Parathion (Folidol, 46,622 1:2000
TEPP = (4025) 1.:2000
Sulfo-TEPP(2525) % * ‘ 1:2000
2,4-D (Na-salt) - 1:10000

* diluted with 0. 0122 Triton X~100 solution.
** Tetraethyldithiopyrophosphate.

(B) {R{ehBuanmdiis

KRS IR LA TI0S 20, 1R 17457,
Fo4bhe Lo MRS DTS

- B HIO i L,
(©) I

T ALEM D S—SE IR SR L, JERSRER
S LASPiER 1g 340 0ml. ofIe 3k Em
~ Waring blender ‘.54 homogenize L#: Tﬁ
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10.’ tnchloroacetlc acid {é}{}z&j}n«\p’%ﬁa L
WiooWT Allen OHHEIZ LoTERL, #ANX
hgnmgenate Iml poMEEREE (mg) Tt LI,

- (i) FHETHS: _LET homogenate RIS L
T Hanes U:eilt L, £504% homogenate 1ml
Wi RZENHL (mg.) Tatlis,

(i) FERE : ERpiEacfos, b homogenéte

—pitic 1/7 420 N/o HCL 2305 3RsK i
SRR L, KSR X BEIEDREIE B T
& L homogenate 1 ml IZ#3LLCH %, .

(v) k% W Lotk '

(E) REkIoNsE |

Amylase, invertase, phosphatase, peroxidase
12 ouv gl Lize 4l Lz pH (iuﬁﬁﬁki}‘k“)\.\

TP .kfy)i.iuiﬁ Pl ChHbHs '

(i) Amylase: plI3.6 “CEUSHsE 24 mEHl,
TR 35° % HIU P BUSHEAMLER {% M/15 S6rensen
OEEHEHHRITE 1 ml. , 125 FIRHEENSIAR 2 ml. #%
CGMigE Lchid homogenate I1ml §fdml X b7
b, TEPENEIRERE Iml 12 X AESCHHN (mg)
G Lt ' '

(ii) Invertase :
LOSTRIER VSN DRI LE M LT h B BISHGH
B bRk 22 & WIIERU D 1C b1z 1og IERRTRIE NI
72 '

(iii) Phosphatase : pH 4.5 * |5, BISIINE
405, TR 35°, LOSHLRI: Michaelis o
FeHARIE (M/20) 2ml., M/20 3-glycero %R 7

Lbhky, MUSH
102 trichloroacetic ac1d g 2.5 ml. RHA~NTER
ﬂtnL, Fk 2ml Gz oW TR @Ik L,

- % 2ml., homogen'lte -1ml

dliz,

pH 5.0 CIUEMERNL 6 T
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homogenate 1 ml. 1= -Cijli S i Bk (mg) ¢

(iv) Peroxidase : pH 7.0, FISHEEE 25° ¢ 30
RIS RS, ﬁ’y;{éﬁftk LTk homogenate YU
12 100 f¢ IMQL'CMULQ BIsagiz M/15 Sorensen
VHERIER I 1 mL, 124 guaiacol A% 1ml., 12
H: Oz I ml., ?&*’;{Zj& Iml 5} 4ml X l)ﬁj(‘,z,o

BN 1ml 12X SRR guaiacol (B4R ED
Hapg k bhEn, L“C?J\t\bﬁ.o .

LI ATT b BRI BERKIC C L0/ MIAm LA

| b oRIHE LD, TR BB

e toluol ZTEMI Lizs
(A) SlEise
T BRINCA DT 0 IR S SNATME A 8~21°

DRI o Df= T AU Te R R HEEE G oD 7 i

2.4-D "Cl3 2 O HE{D & P32 LEEMo Ml 2 2
LT 1R E 2 SEIPRIESC A 2] VA UER P
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MR IS LB C SO,
(B) - d=mfbEEElL
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Table 2, Changes of amylase activity of sweet potato leaves induced by treatment of
. organophosphorus insecticides. '
Time - Parathion TEPP l Sulfo-TEPP 2.4-D Untreated
o Activity | Ratiol Activity | Ratio] Activity | Ratio] Activity [Ratio] check
mg % - mg % mg - % mg % | mg
At the time of treatment . 7.028
24 hrs.after treatment| 9.050 |109.9] 8.136 08.8 7.724 03.8 8.569 |103.9% 8.230
48 7 v v 9,360 | 110.6| 8.312 | 7.9 7.920 | 93.4 8.316 03.0]  8.488
96 7~ v . v 9.320 |102.2| 9.200 |.108.71 8.4s8 100.3' 10.156 | 120.0] 8.464-
192 7 e Ve 8.944 |101.1] 8.940 |102.3 8.760 | 100.0f 9.474 |107.4 8.756
242 v v "47.>888 98.7) 8.304 |[104.3] 7.960 | 100.0  7.480 9L0  7.496
. Note : The reaction mixture contained in a total volume of 4ml; 1mlof M/I5 phosphate

buffer (pH 5.6), 1ml.* of homogenate (x 10 dilution),

solution. Temperature, 33°C. Time, 24 hrs.

Activity as mg. glucose produced per ml. of homogenate

to untrcatcd check.
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and 2ml. of 125 soluble starch

Ratio meant the percentage



, i B moft %
fTILd FOFEEAMIAT 24 HS parathion “G{EH],
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Table 3. 'Changes of invertase activity of sweet potato leaves induced by treatment- of
organophosphorus insecticides. :
Tixvncb ~ Parathion | | 1E~[~’P . ' Sulfo-TEPP ‘ 2.4-D Untreat-ed ‘

Activity [Ratiol Activity | Katio] Activity | Ratiol Activity | Ratio] Check:

oo : mg 2 mg %. mg % mg % | mg
At the time of treatment| i o ) J10.680
24 hrs.after treatment | 11.440 | 138.2] 12.528 ' 120.0] 13.080 | 125.2{ 11.320 | 108.3 10.448
8¢ v - v 9.200 [ 116.9 8.152 | 103.6; 8.240 | 104.7] 7.520 95.6| 7.872
96 # v v 10.240 | 125.4[ -9.104 | 111.6; ©6.896 8450 7.450 91.7f 8.16)
1192 2 v v 6.280 | 70.8 7.200 | BL.2 8.792 99.2 S8.144 | 910 8.864
264 » v v 10.848 | 105.0[ 11.968 { 115.8) 10.272 99.4 10.816 | 104.6] 10.336
Note : The reaction mixture contained in a total volume of 4 mL; 1ml of M/15 phosphate

buffer (pH 5.0), 1ml. of homogenate (x 10 dilution),

Temperature, 35°C. Time, 6 hrs.
Activity showed as mg glucose produced
percentage to untreated check.

and 2 ml. of 12 sucrose solution.

per. mlL of homogenate. Ratio meant the

Changés of reducing sugar content of sweet potato leaves induced by treatment

Table 4.
of organophosphorus insecticides.
Time‘ Parathion TEPP l Sulfo-TEPP 2.4-D Untrcat_cd
Content’ [ Ratio] Content | Ratiol Content | Ratio] Content | Ratio check
mg 2 mg . % mg 25, mg % mg
At the time of treatment ) ' 1.89 7
24 hrs,after treatment| 2,190 | 113.1 1 816 93.8 1.920-{ 99.2 1.896 97.9r  1.939
48 7 v v 2,402 | 100.3 '1.992 87.4 2.026 +| 92.1 . 1.5870 85.00 2.200
96 ¢ 7 7 2.360 [110.2) - 2.254 [105.2 1.790 | 83.6/ 2.110 | 98.0 "9.141
192 » v 7. 2,330 §103.5| 2.305 |102.4 2.374 | 105.5 2,490 | 110.7 2,251
264 7 v v 2,254 96.4/ 2,370 (10L.4 2.406 | 102.9 2.242° } 95.9| 2.338
Note : Content expressed as mg glucose per ml. of homogenate (x 10 dilution)

Ratio meant the percentage to untreated check.
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Ratio meant the Percentage to untreated check.

Table 5.  Changes of - sucrose content of sweet potato leaves induced by treatment of
organophosphorus insecticides.
Time . Parathion TEPP Sulfo-TEPP 2.4-D Untreated

Content | Ratio] Content | Ratio] Content | Ratio| Content | Ratiol check

. : - mg % mg- % | mg % mg % mg
At the time of treatment . 1.011
24 hrs.after treatment| 0.754° |124.0, 0.491 | 8L.7] 0.492 81.9] 0.368 | 6lL.2 0.601
8 s v ¢ 0.580 92,9 0.540 86.5 0.480 77.3 0.603 | 93.8 0.624
06 » v v 0.488 75.3; 0.461 71.1) 0.693 | 106.9] 0.405 64.0, 0,648
192 o Vg v 0.489 8L.9 0.585 98.0f 0.556. | 93.1 0.704 | 117.9] 0.597
R 4 v Vs 0.606 | 100.2] 0.374 61.8 0.538 83.0 0.696 | 115.0{ 0.605

Note : Content expressed as mg. glucose per ml. of homogenage (x-10 dllutlon)

“The changes of phosphatase. activity of sweet potato leaves induced i)y

Table 6.
. treatment of organophosphorus insecticides.
Time Parathion TEPP Sulfo-TEPP - 2.4-D Untreated
Activity | Ratio] Activity | Ratio] Activity |Ratio| Activity | Ratio] Check
_ mg % mg Z mg % mg % mg .
At the time of treatment . . : 0. 490
24 hrs.after treatment |* 0.839 |157.0] 0.509 | 93.1] 0.643 | 117.6] 0.612 |11L9 0.647
48 7~ v v 0.825 |131.8] 0.751 |120.1) . 0.554 |100.8 0.622 99.4] 0.620
96 ~» 7. v 0.578 [101.4 0.753 | 132.1 S0.653 | 114.9) 0.630 | 114.0] 0.570
192 o v. v 0.721 {128.0; 0.791 | 140.5f 0.687 {121.9] 0.774 |[137.5] 0.563
264 // v v . 0.683 | 108.8 0.643 | 102.4f 0.939 |149.5(- 0.750 | 119.4| 0.628
Note; The reaction mixture contained in a total volume of 5ml,; 2 ml of M/20 Michaelis’

" acetate bufler (PH 4.5), 2

dllutwn)

2ml of M/20 -glyccrophosphate,

and 1 ml

of homogenate

Activity exprcssed the amount of phosphorus liberated by 1ml. of homogenate
Ratio meant percentage to untreated check.

(x 10

Ratio meant percentage to untreated check.

Table 7.  Chages of inorganic phosphorus content of sweet potato leaves induced by
treatment of organophosphorus msectlmdes
Time Parathion TEPP ~Sulfo-TEPP 2.4-D  (Untreated
. Content | Ratio] Content | Ratio] Content [Ratiol Content [Ratio| check
mg % mg % mg % mg % mg
- At the time of treatment ) ) ‘ , 0.018 -
24 hrs after treatment| 0.016 | 69.6] 0.023 [100.0/ 0,028 |12L7 0.014 | 60.9 0.023
48 7 v v - 0.022 78.60 0.024 | 8.7 0.027 96.4/ 0.018 643 0.028
U6 7 ¢ v 0.017 73.9, 0.021 91.3 0.025 |108.7[. 0.025 | 108.7; 0.023
192 »~ v v - 0.026 92,9 0.028 (10).0] 0.031 j|110.77 0.03% |12L.4 0.028 °
264 . o - v 0.014 | 53.9 0.023 '88.5) 0.027 |103.9 0.020 76.9, 0.020
Note : Content expressed as mg. }phosphorus per ml of:ho'mogenate

(imuﬂ»j&?%o &%Tlim%& zquﬁ‘k%( 7o\
_®%Qﬁﬁﬁﬁ®ﬁmmlét%«6h%M%%®
EIEERD Sy,

fis, TOREBoXTWIHICHETLE 2.4-D>
parathion>TEPP, sulfo-TEPP &i2%,

(vii) Peroxidase '?E‘]‘L{f@%ﬂﬁ
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Table 8. Changes of ‘peroxidase activity of sweet potato leaves induced by treatment
of organophosphorus insecticides. N
Time Parathion TEPP Sulfo-TEPP \ 2.4-D Untreated
Activity [Ratio! Activity [Ratiol Activity | Ratiol Activity | Ratio check
’ mg % mg Y% mg b3 mg ‘5 mg
At the time of treatment . : 0.83
24 hrs.after treatment| 0.83 | 190.0{ 0.96 | 115.7] 0.87 |104.§) 0.70 | .84.3 0.83
48 7 v . © 0,93 | 132.9]  0.83 |118.6 0.83 | 114.6/- 0.70 | 100.0 0.70
9% 7 4 4 0.65 |108.3 - 0.55 91.7, 0.55 91.71  0.55 9L.7 0, 60
192 » v v -0.83 {138.3] 0.80 |133.3 0.83 [138.3 .0.52 | 86.7 0.60
264 2 4 v . 0.80 |133.3] 0.70 | 116.6 0.64 |106.7] 0.60 | 109.0 0.60

Note :

The reactlon mixture contained in a total volume of 5 ml.;

2ml. of Mcllvaine

buffer (pH &.2), 1ml.’ of homogenate (x 1000 dilution), 1ml. of 0.1 2 guaiacol solution,

and 1 ml of 127 1{:0: solution.

Temperature, 25°C. Time, 30min.

Activity showed the amount of guaiacol oxidized."

Ratio meant percentage to untreated check.

Changes of water content of sweet potato leaves induced by treatmer{t of’

Table 9.
organophosphorus insecticides.
Time Parathion TEPP Sulfo-TEPP 2.4-D Untreated
’ Content |Ratio] Content | Ratio] Content | Ratiol Content | Ratio check
i mg % mg Z6 ©mg % mg 25 mg
. At the time of treatment 81.61
24 hrs after treatment| 83.58 97.3| 84.31 08.1] 83.74 | 97.4] §86.14 | 100.2[ 85.94
48 7 v - 0 83.33 | 100.90 8495 |102.9) 85.43 | 103.5 716 | 103.7] 82.58 -
9% ' 2 7 83.27 [ 10L.5[ 83.26 99.2] 84.43 | 100.6] 84.44 |100.5 83.90
192 » v ¢ 84.30 |100.3] 83.20 | 99.0 83.66 00.5 83.86 |[102.1] 84.06
264 # Vs v 83,65 | 1019 86.40 | 102.9 86.96 | 103.6; 86.77 |[103.3] 83.97
Note : Ratio meant to percentage to untreated check.
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Résumé

The biochemical changes of pl'mts muse(l by

organo-phosphorus insecticides are lmport'mt

. subject in practical use of these insecticides and

also relation to systemic action.

“In this paper, the authors studied the biochem-
ical action of the organophosphorus insecticides
on ﬁhé activities of some eniymes' and contents
of constituents in sweet pétato leaves in compa-
-4-D:.

Kind of chemicals and concentrations used in

rison with that of 2

" treatment were as in Table L. )

The. results were summarized as follows:

1) - A slight increase of arhylase activity was
found just after the treatment with parathion,
while a temporal decrease in the treatment with
TEPP or sulfo-TEPP. Magnitude of changes
of amylase activity was as following order :
2. 4-D>parathion>sulfo-TEPP, TEPP. (Table?

2) Invertase activity was considerably affected
with
Increase of activity was especially

by the treatment

insecticides.

organo-phosphorus

just after the treatment with

~parathion. In the treatment with sulfo-TEPP,

remarkable

recovery of activity to normal condition was
relati&ely faster than the others. The effect of
- 2.4-D on enzyme activity is mild. The order of
effect on invertase activity was found to be:
parathion>TEPP>sulfo-TEPP>2, 4-D (Tabled)
' 3) Increase of content of reducing sugar in
plant was found only in parathion just after the
treatment, and the content. of redixcing sugar
was lowered by the treatment with the others.
The change of content of reducing sugar was
decreased as following order:
‘parathion>2. 4-D>TEPP>sulfo-TEPP(Tabled)
4) Content of sucrose in plant was affected
_considerably by the treatment with-these chem-
were similar to that of

icals. Its ‘changes



oo # Mmoo

invertase activity, but there was no observable
changé in the treatment of sulfo-TEPP., LEffect
on content of sucrose was decreased as following
order : 2.4-D>parathion>TEPP>sulfo-TEPP
- (Tabklé 5)

A7) Phosphatase activity was markedly affected
Phos-
phatase was generally activated except in the case
of TEPP. In the treatment with TEPP or

sulfo-TEPP, phosphatase activity was enhanced

by the treatment with these chemicals,

at the later stage of the experiment,
of ‘change of enzyme activity was found to be:
Parathion) TEPP)2.4-D)sulfo-TEPP (Table 6)

6) Type of change in ‘content of inoranic
phosphorus was different between parathion and

TEPP or sulfo-TEPP. There was no increase

"case of 2.4-D,

The order

19 -1V .

of inorganic phosphorus produced by the

- decomposition of theor;r"mnphosbrus':incecticidce.

;"4D>

The order of effect was found to be:

: par’tthlon>TI‘PP>sulfo ’lI‘PP (T'll)le 7)

7) Perox1dase was actxv‘lted by the treatment -

with org’mophosphorus 1nsect1c1des unlike the .

The effect of parathion continued
until the later stage of the experiment, but that

“of TEPP or sulfo-TEPP were recovered.

© 8)' There was no remarkable.changes of .

moisture content in all the treatment, (able 8)

From the result of the above upcriment, it

,may be that the blochemlml actlvlty on sweet

p()t'lt() was most strong in the treatment thh

* parathion and then follows TEPP. Actxvxty of

sulfo-TEPP was comparativelyslight, o
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