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ABSTRACT
‘piationship bhetween chem.cal stracture and biocidal
pf new derivatives of phenvlisothiocyanate was ewva-
nst fungi: Rhizoctonia. soiani; Fuarium. oxysporum

Borryodiorlloda tnegbromae and bacreria: Pseudomonas. So.anacearun
and Agrobpcterium.tumeracineseas as well as tneir inhibitory
power G | enzyme systems dehydrogenase (from bacter:a ;, FPME
and Mg - ATPaeses (frcm Fungus). These derivaries had diffe-
rent levels and modes of toxicity on the furigi and Dbacter:

growth as|\ We:l as enzymes inhibition Cbviously tne anaicg 3-
nitro—4-aminé wWas very active as biocide and it was a5 toxic as
the recommended pesticides followed by Z-amiro-S-nitro anaica
while Z-nilro-4-amine was tre jowest one. The 1 itory power of
the compolnds was paraliei Lo Lhelr ToX1city Lo tung: and pacte-
ria. Tne AflPase activity was 1esSs snesitiva trhan tLhe ooner enzyme

systems,
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MATERIALS AND METHODS

Tested chemicals:

Three der:ivatives of phenylisothiacvanate were vrepered and
analysed to confirm their structure by =2iementa. m "J Aanalysis
ard spectral technigues (IR, UV and NMR!". The der: atives are.
3-n1tro~4—aminopheny21osth}0ufanate:2nn12ro~4—am:no‘te"vxlsothluw
cyanate , and Z-amino=S-nitrophenvi d : .Sard recc
mmended pesticices: y and tne bact
cide., strepromy:

-

Tested orsanism:

The fo.lowing funz:, bacteria and enzyme syste
avaluate the biccidal activity of rthe cempounds:
oXysporum: Rhizoctonia solan. and Baotrvoedipl
The used medium was Czapeck—-Dox mediuwm. Bacteria.
solancearum and Agrobacrer:ium tumefaciens and the usecd
glycerol nutr:ent brcth medium.

Enzyme systems:

1

W

oo e '€

c. Mg ATrase 1zoiated {rom mitochondria and cvtoso: of 7. oxyspo=-

rum T activity was determined acuording te convenient
“hods used to  measure the i1norganic phosphates  produced
from the hydrolvzing ATP ' The cytoscl fractior coliected
after the 1sciation of mitccnondiral peilets.

rungitoxicity and bacteritoxicity studies:

The toxicity to fungi (fungitexic cr fung:stat.c effects) was
assaved Iy usSing tne poiscned oo tecnniques (so.:d and  liguad
media) Dby measuring rthe radiai growtih as weli as Jzore germina-
tion and the time required to give compiete disk fcorumation’®?

The toxXicity to bacteria was assayed by using the poi1soned
food technigue and dertermining trhe density of bacrerial suspen-—
sioh colourmetry?

The tested concentrations were: 0.5, 1.6, 10, 23, 50 ana 100
ppm, 1n water.



The
nate
enzyme
remarkes.

A— The fungit|

Fusarium

rela
compcun
systems,

55

RESULTS AND DISCUSSICN

tion between chemical structure of
ds and their toxic effect to fangi
were evaluated and conducted in the
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oxysporum: Strong fungitoxic effect to the mycelial

growth was
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isplayed by 3-nitro—4-amino der:vative, since the
Hation percentage at 100 ppm was 87% with ECS0 value
le Z-nitro-4-amino and J—amino~5- nitrc derivatives
fective where the ECS50 values were 60 and 38.0 pm,
{Tabie 13. The anailog 3-nitro—4—-amling was more ac-—
ecommeded fungicide "yiravax—200) by about thirtesn
where the ECS50 values was 3% pepm
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same order.
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tre treatment with 3-nitro-4-amino derivative,
minc—-3-nitrce and 2-nitro—4-amlno analodgs since
e growth dy 100. 100 and 64.7% at 100G pem respec—
e 1). On the other nand the three anaiogs had
+han fungicide vitavax 200 {ECSO 0.88 ppmd, W
‘ues were 4.9, 22.0 and 35.0 ppm respectively 1in
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tc the myclis growth, as much as the

sipce the ECH50 value was €.6  ppm for
sted COmMpoOUNas were effective as growth:
1). The results recorded 1n Table z showed the
pore germination cof the fungus and 1t vrevealed
n
o

H

Te jess
Die
he-
no deriative dispiayed as fungitoxicant while
ompounds nave displaved as fungistatic agents,
retreated with the compounds started toO germ oo
(Tabie 2.3}.
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Lnds . wnicnh reccrded in Table 1. have proved that
B-nitro—d—amino and 2—aminc-3-nitro reveaied a drama-
roxic effects against the bacteria, since they 1nhi-
hd 85.3% of tne growth at 50 ppm while the antibiotic
h was B86.7%. tne EC50 values for the two analogs were
ppm 3nd there was no significant dii:arences between
e antibictic. The last derivative was [ess effecti-
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values were more than 100 ppm. for each one, while for the anti-
biotic was 16.0 ppm. So, it was obviously that the bacteria P.
golanacearum was more sensitive than A. tumefacines.

C - Interference with enzyme systems:

The potency of phenylisothiocyanate analogs to inhibit the
different enzyme systems was reccrded in Table 1. :

P. solanacearum dehydrogenases: The potent inhibitory effect
to the enzyme activity was observed by Z-amino-5-nitro derivative

followed by 3-nitro-4-amino analog , while the least inhibitor
was 2-nitro-4-amino. The 150 values were 1.4, 2.8 and 18 ppm for
the derivates , respectively. These observations indicated *that

there was a corelation between the bacteritoxicaity and enzyme
inhibition.

Pectin Methyl Esterase, derived from R. soiani: The deriva-
tive J-nitro—4-aminc displayed a most potant inhibitor to PME
activity, since 90% of the activity about 20 fold than the otner
compounds. The I50 values were 4.8, 6.8 and 100 ppm respectively
as mentioned. The enzymatic inhibition of the tested cocmpounds
was highly correlated with their fungitoxicity as well as their
structure activity behavior.

Mitochondrial and cytosol Mg-ATPases. from F. oxysporum: The
activity of mitochondrial ATPase was moderately inhibited by the
tested compounds where 80 and 75% of activity was inhibited 2y 2-
amino-%-nitrc and 3-nitrc—-4-amino deratives at 100 ppm. The ana—
log 2-nitro-4-amino was inactive as potent inhibitor to enzyme
activity.

On the other hand , the cytosol Mg-ATPase activity was
less sensitive than the mitochondrial one. A significant differe-—
nces were observed between the three compounds where the [5C
vajues were 40. 100 and > 100 pepm for 3-nitro-4-aming: Z-amino-5-
nitro and Z-pitro-4-—amino respectivly. The structure enzyme inhi-
bition relationship was so far resemble with tne structure fungi-
toxicity relationsnip.

Moerover . the derivatives of isothiocyanate had affected the
oxidation pathways and 1nhibited denydrogenases activity (in
rats). Which was suggested the site of their action” Alsc they
inhibited energy eroduction (ATP production)® S0, these resultes
agree with that observed in this study , and that couid explain
the site of action of this group of compounds tc¢ bacteria and
fungi and also the dithiocarbamate compound which couid decom-
posed or release 1scthiocyanate structures32*.

In conciusion. the structure. biocidai potency reiationsnhips
of phenyiiso thioavanates revealed that the nature and posgitian
of the substituents pilayed an important rcie 1n  funga: and
bacterial toxicity. The position of nitro and aminc grour in
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ehzyme systems. Many studied have revealed that the arylisothin-
cyanates
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Yo and 4 for aminc proved a highly effectivenss
configrueration against fungi, bacteria as well

were more active than the corresponding ailiphatic

cycloaliphatic and arylaliphatic compounds. In addition , the
1

para
than meta

3.

position in aromatic ring moiety exhibited better activaty

position 23,424
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Table 1: Biocidal activity of the phenylisothiocyanate derivatives against tungi, bacteria and
enzyse systess. The data represented as inhibition percnetages ECS0 ang 15¢ ppa.

Tested organise

Tested
Cospounds Fungi Bacteria Enzyses
R. solani F.oxy Botryo. sp. P. solani Agto.tusei. PME Mg ATP Mg ATP Deh.
ot ait.

3-005- 4Nty
0.5 pps 0.00 16.33 19.89 0.00 0.00 1370 26.84 055 5.5
i 1.8¢9 B 28.89 8.53 0.00 27.40 3158 8.3 25.93
§ bé. 44 6.4 5.2 8.12 0.00 42.47 3368 347 8104
10 $8.56 73.89 30,56 .89 4.38 £.21 WM 418 8N
o 87.41 81.47 68,33 83.06 1.73 82.19  3b.B4 1445 %47
b 94.00 86.44 75.78 §0.44 21.91 043 M2 .12 9159
100 100.00 .22 84,11 91.84 85.31  100.00 56,32 75.72 %4.30
EC50 4.9 3.00 6.60 6.30 300,00 4.80  40.00 >100.0 2,80

2-N0,- 4Ny
0.5 ppe 0.00 .22 15.33 0.00 %.719 0.00 0,00 5.2 0.00
1 0.00 16.11 18.56 0.00 10.05 411 0.00 10.98  0.00
5 0.00 19.78 .89 0.0 12.89 8.3 0.0 12,19 2000
10 11.47 28.00 . 31.43 13.14 20,92 158 2254 M.95
5 9.67 38.11 36.11 .69 13.40 3B.62 526 .28 55.06
» 57.00 66,11 n.5% 82,24 .42 £1.10 174 24.85 7458
100 84.87 80.22 80.89 n.n .38 49.32 65.26 31.21 78.84
ECS0 35.00 $0.00 54,00 27,00 3100.00 100,00 3300.00 >100.00 18.00

2-W,-1-N0,
0.5 ppe 0.00 0.60 0.00 0.00 0.00 01 1,11 16,76 30.64
{ 0.00 1.44 .89 1.8 0.00 1781 13.16 23.12 42.03
H S.22 8.44 8.56 3.3 8.19 35.62 1478 32.95 €5.7%
10 2.5 .33 10.78 5.8 L 45.28 20,00 38.15 90.43
Yol W33 33.33 53.87 82.04 21.9¢ 82,19 25.26 #9.75 90.93
5¢ B 49,22 54,22 85.31 30.1% 90.41 31,05 72,83 92.61
100 100.0¢ 18.33 Bb.67 81.35 3.25 100,00 58.42 90.17 98.90
EC30 2.6 52.00 .00 8.00 1100.00 6.0 100,00 30.0¢ 1.40

ECH0 values for

Vitavax-200 0.88 39.00 6.00

Streptonycin 1.80 16.00
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Tablel 2: Effect of pnenyli hiooyanate derivagives 91 3pore
germination  and growth of Totryodioplod: an
after 15 davs :n ,zq,x a medium (T;e data repesenced as
irnibition percentages)

- o - o Toncentrodion (ppm!}

Compounds a.5 i = 10 25 5C 100

3-NIthro—d—aminc 8. 33 16,87 33 32 86 &7 330 150 100

2~-Nitro—4-amino 8.33 16.67  25.00 5B.3% 76.83 10¢ 1m0

Z-amipo-5S-ritro  25.00 33 3z 41.67 »56.¢7 1060 100 10

Table| 3: The tvpe of fungitoxicity of vphnenylisothiocyanate

derivatives (47 gays oid)
Dilution percentage

Derivatives Conc 10% 20% 30% 50% Type of

PPmM Tovarcaity
3-nitro—4-amino 25 N N N N

50 N N N N Fungitoxic

100 N N N N
2-nitro~-4-amino 50 G G G G

100 G G N N Fungistatic
Z—amino-5-nitro 25 G G G N

50 ] G G N

100 G G N N Fungistatic
* Dilution percentages of the medium Contalrning non germeQ Spores.

N =|No germination observead. G = Spore germination observed




62

LR Ll (e S o S

ea Lol blagsst L VIC k)
I B WRCS Y WO U 90 - 08| AU o R N IS |

-.:.‘-” dl-ndh -‘J“S‘J—h‘-" J‘—W .\.»'—,:Q'J.:' ..\.;'
U ST Y SO YT I, SR BN |

TR

L gty Ll o) gyl oS 20l oS Tl o Yt ant 5 )

O Loag 2 LAY 2038y o by ot P ppsreSe e Lok (3 LonSa, o Ui a2
Lo, SietSullesn ble s S al o3 HeloVly «mmsbins o oady by,
S 3 A ) sy e B (imitdl o) ! el oS c bl ks
aobl o Lo sauto il Tiasd S+ (midl ) o lings 17 s oW 031
) I JCT) YU S R S0 O IR PRI ST I AT T U
I S PPFESU] U Jo WP IS ST S WX 38 SO T
JEO% DI SUPNETCHN G0 S | DO RO SUACTCRI SUUN B RCIIU| W RET| PSP
clmSelp¥iile e boleadloing, o U ,slanl u el Lele bl

S P CTS FRE U JUNCH R U DR 17 RTS LILJO1 AR SIS <] Mgt 1 FOppacs



	Scan2.PDF (p.1-5)
	Scan20001.PDF (p.6-10)

