©O0 0000

daa) g e [ Adad gy Al ) oda ad ) a0

i (98 e glaal) i o150 5 CASAED) S sad (o g YD (381 andy

Al ol (5 st e A giua

D g Y -caadla




EFFICACY OF DIRECT USE OF SOME NANOMATERIALS IN CONTROL
COTTON LEAF WORM (SPODOPETRA LITTORALIS):-

DETERMINATION OF SOME ENZYMES BY OPTICAL SENSORS

Thesis Submitted for the degree of Master of science As
apartical fulfillment for regirements of the master of science

AMANY ABD ELKHALEK MOHAMED ELSAYED
B.Sc. (Chemistry)  year 2002

Prof. Dr. Mohammed Said Attia
Prof. of Analytical Chemistry- Faculty of Science
Ain Shams University

Prof. Dr. Mahasen Ahmed Abd El Aziz
Prof. of Pesticides- Plant Protection- Research Institute
Agricultural Research Center
To

Department of Chemistry
Faculty of Science, Ain Shams University
2022

[



AIN SHAMS UNIVERSITY

sliaxSl) aud — o slall 401

EFFICACY OF DIRECT USE OF SOME NANOMATERIALS IN
CONTROL COTTON LEAF WORM (SPODOPETRA LITTORALIS):-

DETERMINATION OF SOME ENZYMES BY OPTICAL SENSORS
By
AMANY ABD ELKHALEK MOHAMED ELSAYED

Thesis Advisors Approved
Prof. Dr. Mohammed Said Attia
Prof. of Analytical Chemistry Faculty

of Science - Ain Shams University

Prof. Dr. Mahasen Ahmed Abd El Aziz
Prof. of Pesticides-Plant Protection Research
Institute Agricultural Research Center

Head of Chemistry Department

Prof. Dr.Ayman Ayoub Abd EL-Shafi

[i]


http://www.google.com.eg/url?sa=i&source=images&cd=&cad=rja&docid=YmNli88GMTb42M&tbnid=p5oPUwd9DwuhvM:&ved=0CAUQjRw&url=http://ar.wikipedia.org/wiki/%D9%85%D9%84%D9%81:%D8%B4%D8%B9%D8%A7%D8%B1_%D8%AC%D8%A7%D9%85%D8%B9%D8%A9_%D8%B9%D9%8A%D9%86_%D8%B4%D9%85%D8%B3.png&ei=Y-4SUsnZJeyb0wXRu4GABw&psig=AFQjCNHkyQYI_8CFvWtwrPjtiLfxZg4mTQ&ust=1377058752243413

APPROVAL SHEET
Title of the M.Sc. Thesis

EFFICACY OF DIRECT USE OF SOME NANOMATERIALS IN
CONTROL COTTON LEAF WORM ( SPODOPETRA LITTORALIS):-

DETERMINATION OF SOME ENZYMES BY OPTICAL SENSORS
Name of the Candidate
AMANY ABD ELKHALEK MOHAMED ELSAYED
(B.SC Chemistry, 2002)
Submitted to the

Chemistry Department, Faculty of Science, Ain Shams
University

Supervision Committee:

Prof. Dr. Mohammed Said Attia -
Prof. of Analytical Chemistry, Faculty
of Science Ain Shams University.

Prof. Dr. Mahasen, A.Abd EI- Aziz @ = -memmememe-

Prof. of Pesticides- Plant Protection Research Institute
Agricultural Research Center.

Prof.Dr.Mahmoud Sabry Rizk =~ —meeceememeeen

Prof of Analytical Chemistry - Faculty of Science Cairo
University.

Prof.Dr.Mohamed S.Mohy Eldin -
Prof of Material science- City Of Scientific Research
And Technological Applications- Burg El-Arab-Alexandria
Date of Examination: 31 /3 /2022

[iii]



4 N

Acknowledgment
\ /

[iv]



Acknowledgment

First of all, my gratitude and thanks to Allah, who support me to continue
this work.

| would like to express my great thanks and my gratefulness to
Prof. Dr. Mohammed Said Attia Professor of Analytical Chemistry-Faculty
of Science Ain Shams University for suggesting the idea of this study, for
his kind supervision, valuable advice's, continuous encouragement
throughout my work and unlimited help in prepare this work .My great
thanks to Prof. Dr. Mahasen Ahmed Abd El Aziz Professor of Pesticides-
Plant Protection Research Institute Agricultural Research Center to her
supervision ,continuous encouragement throughout this work and her
valuable advice's. My sincerest appreciation and deep gratitude to Prof.
Dr.Ahmed Ghazy El-Sisi, Professor of Pesticides formulation, Central
Agricultural Pesticides Laboratory for his guiding to work and his kind
help.

| would like to express my deep thanks to Prof. Dr. Amal Abd EI-
Haleim, Assistant Professor of plant protection, Research Institute A. R.
C., Agricultural Research Center for her guidance and useful suggestion
through the course of this investigation , continuous help during writing
the manuscript and without she this work not do.

All thanks to my father and my family for their sacrifice,
continuous encouragement and support me through this study.

So.
Many thanks to all of you

AMANY ABD ELKHALEK MOHAMED ELSAYED

[v]



CONTENT

[vil




Contents

page
LIST OF

ABBREVIATION........c.oiiiiie ettt ettt seies st st s aea s st as s aneseesessenens x|
LIST OF TABLES......ccccointintintineinennsnesssssssssssssssssssssssssssasssssssssssssssssnssasssssnssssassass xiv
LIST OF FIGURE.......cucciunninnsnnsnsnessnssnonsssnssessassassassassassassassasssssssassssssssessssnssans XV
PUBLISHED PAPER.......cutotiertreireeene et et seetese st seetee s s ssssaesesessns e ssesessesenesseen 1
ABSTRAC.......co. ettt sttt ettt e aes st e st s sssae st e st ea e s sessassesess stenenseneens 20
CHAPTER. ... ettt sttt sttt et st et st s et aasste e et s st es b asesbeasseseressenesssssan seen 20
..................................................................................................................................... 21
1- INTRODUCTION.....cociiiinrsnisnssnssnesassassnesassassassasssssssassssssssassassasssssassassssssssssssssas 22
1.1 Cotton |€af WOIM ... cuciiiecece et s st e b e e 23
1.2 Cotton leaf worm and its hOSt.......ccccoveececeieininirce e 23
1.3 pesticides used for controlling cotton leaf worm.........cocecevveveveveveccininens 24
1.4- Integrated Pest Management Program........ccccvveeveceeveneecescenieienvesneee e 25
1.5.1 Chitinase @NZYME....ccciiiiirieeee ettt st sttt s b s e e eaa s 27
1.5.2 ESTErease ENZYMES.....ccoiirriireieieerie ettt tees e et et sre et e e sre s aaeasees 27
2- REVIEW OF ...t snsssssssassssssssassssssssasssssssssssssssssssssssassassass sssass 29
LITERATURE........ccointintiniieinnnssesssas s sssassassnssss sassnsssssnssassssssassnsssssnssssssssessssssasesss 29
2.1. Cotton leaf WOrm i 29
2.2. cotton leaf worm and its hosts........cevviveiciicenievec e e 30
2.3. pesticides used for controlling cotton leaf worm.........cceeeeeveeeeeeccecienennns 30

2.4. Nano materials as an alternative to conventional pesticides..................... 32
2.5. Effect of the tested insecticides on some biochemical parameters of the

TESTRA INSECES .ot s st st e eae e eereenas 37
2.5.1.Acetylcholinesterase (AChE).......coocoeeeevececeeeeeereeee e e .. 37
2.5.2. Total protein (T.P.) ettt et et erae ....38
CHAPTER ettt ettt s st te e s te et ee e saeees e e saness e s saesaneenses snaesnnaensnsnsesnsenn 40
3-MATERIALS AND METHODS............oooiieceeeteccee et ee e esvees e ssr s e stesn e vae s 42
3.1. Nano-Particles Preparation......... e ceceeceecerisrcerese et vees e 42
3.1.1.Silver Nano-particles according to precipitation method.:......................... 42
3.1.2.Silica nano particles according to sol gel method:-........ccccoeveirvvrrcercennnn. 43
3.1.3.lorn oxide nanoparticles according to hydrothermal method.:................. 44
3.2.Nano particles characterization iu.....cccecceeseesessesrsnesssssssessessesssessnsssesseesnanses 45
3.3. Preparation of nano materials as spray able formulation:........ 47
3.4, Raring Of the INSECE ...ci ittt st e e 47
3.5. Study the insecticidal activity of Nano Prepared formulations.................... 48
ANntifeedent EffECt......o i e s 49
3.6 BIOChemICal STUdIES ....cvirieeriierirtce sttt st sttt s s 50
3.6.1.Preparation of samples for biochemical studies:........ccccceeoevevrvrvecierrennen. 50
3.7 Physiological StUAIES ....c..ccuerieiie ittt st bt r s 50
3.8 Determination of total protein content:.........coeeveeve e e 51

[vii]



3.9 Determination of Chitinase actiVity.......c.cccceveieinireececcece e 52
3.9.1Preparation of 3, 5-dinitrosalicylic acid reagent (DNSA).......cccccecevuennen. 52
3.9.2 Assay of chitinase actiVity.......ccvevececiie v 53
3.9.3 Determination of non-specific esterases activities:........cccecvvverrerennen. 53
3.9.4 Preparation of standard curves of Q.- and B-naphthol...........ccccc.c....... 54
3.10.5tatistical @aNalYSiS......cccciiveeeeeieirt e e s 55
4- RESULTS AND DISCUSSION...........ccoviiiririireeie st et enaseese s essssese seessssseens 57
4.1.Effect of nanomaterials on biological aspects ......... 66
CONCIUSION ettt ettt sttt s ettt seebesen s e sbesen et aneenen 66
4.2. Antifeedent effeCt: ... e 66
Determination of Alpha &Beta esterase actiVity:......ccoeververeceeceevecerierineeees 80
4.3.Determination of total contents of protein activity:........c.ccccevvevvenenen... 81
CHAPTER ettt et sttt te sttt e e sae st see s s e st aessbe e aeassaeeannaens 84
Highly sensitive and selective spectrofluorimetric determination............... 85

R Vo e Yo ¥ oru o o PO OO ST O SRS 86

2. APPATATUS. .ottt et st e e et et sae et eraenee s 88
2.1, MEEROGS.......ceeeeeeieeieee ettt st s e st s e s s s eb s s eneatestesteneann 89
DY, Lo 1 =T 4 1o ] OO OSSP 89
2.3. Materials synthesis Methods:..........ccceeeeiiinineinece e 90
2.3.1. Preparation of uric acid solutions.........cccceveivineceicenie s 90
2.3.2 Synthesis of Th-pyridine-2.6dicarboxylic acid complex..........cccvvueeeee... 90
2.3.4. Preparation of the nanoTb-pyridine-2.6dicarboxylic acid doped in sol gel
PTLAE X ettt ettt et ettt ettt e e e e st st b eae et et bt e eh e s et e see b sh et et et e s bennennnean 91
B V- 11T £ i o T o O UTRR 92
o N X1 =T o 1 Y OSSRt 92
2.4.2. PreCISION...cueie et ettt ettt ettt et e e s sae et et es s a b ea et see e e eee e ere s 93
g TR (=Tl ) V7= Y USSP 93
2.5. Determination of (XO) in serum solution...........cccceeeeeeeveceeececeeceeeee e 93
2.5.1. SampPle Preparation.......... ettt ettt 94
2.5.2 Recommended ProCeAUIE.............ceeeiecce e eessrs e ste e s s sresnanns 94
2.5.3 Standard MethOd.. ..ot e ae s s 94
3. ASSAY PriNCIPI .. ittt st sttt e et s et s e saeete st st anann 95
4. ANaIytical QPPIICALION........ccoeeeeeeeietist ettt ettt e se e srestesae s eann 95
5 RESUIS ANA AISCUSSION. ....ooneeeieeeeeiiiniee ettt e sttt st e 97
5.1 Spectral CRGrACLEIISTICS.....ccucvcueeieeierieeieeeeee et ses e rasresr s seete st sre e evansenes 97
5.1.1. Absorption and EmiSSion SPECLIQ..........ccoueeeveveeeeeeieinreseeiesessestesreseessanes 97
5.1.2. EffeCt Of SOIVENL ..ottt st st va s v s e sre v aaean 98
5.1.3. Absorption and Emission SPectrQ............ccceeeeveeveevesieseseeieeieevesennes 99
5.1.4. Job’s method Tb- pyridine-2.6dicarboxylic acid ...............cccueen...... 101

5. L5, Effect Of PHu et st 102
5.2 Analytical Performance.......cc ettt st et 104



5.2.1 Validation of the Method...........cccovviiiiiiiiiiniccee e 104

5. 2.2 (iii) Accuracy and PreciSion........uueeececeeeseeces e eesresvesvesaenes 107
6. Analytical AppliCatioNS.......ceeeecice e e 108
7. CONCLUSION. ...ttt ettt etee e et te e e aeae s setaae e e eaesae s e nnaaeaaens 111
SUMIMAREY. ..... oottt e e e et ree e e e e e e asaeeeeesesabaaaeeeesesneeaeesens 117
REFERENCES............ccootiiteeete ettt et ete e te et e ssvaeests e ste sennaesnsbessasaenbesennnes 124
ARABIC SUMMARY

[ix]



-~

\

LIST OF TABLES

\

/

[x]



LIST OF TABLES

Page.
Tab.NO
NO
Table 1 Effect of Nano silver material on different
developmental stages of 2" instar larvae of S. 61
littoralis.
Table 2 | Effect of Nano silver material on different developmental 62
stages of 4™ instar larvae of S. littoralis.
Table 3 | Effect of Nano silica material on different developmental 63
stages of 2"%instar larvae of S.littoralis.
Table 4 | Effect of Nano silica material on different developmental 63
stages of 4™Minstar larvae of S.littoralis.
Table 5 Effect of Nano Iron oxide material on different 64
developmental stages of 2™ instar larvae of
S.littoralis.
Table 6 Effect of Nano Iron oxide material on different 64
developmental stages of 4™ instar larvae of S.littoralis.
Table 7 Antifeedent effect of the tested materials against 2 67
and 4" instar larvae of S. littoralis
Table 8 Relationship between percentage corrected mortality of 68
Nano silver in both 2" & 4™ instar larvae to S.
littoralis.
Table 9 Relationship between percentage corrected mortality of 69
Nano silica in both 2"%& 4™ instar larvae to S. littoralis.
Table 10 | Relationship between percentage corrected mortality of 70

Nano Iron oxide in both 2"%& 4™Minstar larvae to S.
littoralis.

[xi]




Table 11 Activity of nanoparticles at their LC50& LCqq values 71
against the 2" instar g 4™ instar
Table 12 LCso of Silica NANO PARTICLE for both 2" instar larvae 72
and 4" instar larvae to S. littoralis.
Table 13 | LCy of Silica nano particle for both 2" instar larvae and 72
4™ instar larvae to S. littoralis.
Table 14 Eff Effect of nano metal on the a-Estrase (ugaNaphthol
/min/ml) 77
of late 4™ and 6" instar larvae of Spodoptera littoralis.
Table 15 Effect of nano metal on the a-Estrase (ugaNaphthol 77
/min/ml) of late 2 "dand 4™ instar larvae of
Spodopteralittoralis
Table 16 Effect of nano metal on the -Estrase (ugf-Naphthol 78
/min/ml) of late 2™ and 4" instar larvae of
Spodoptera littoralis.
Table 17 Effect of nano metal on the B-Estrase (ug3-Naphthol 78
/min/ml) of late 4" and 6™ instarlarvae of Spodoptera
littoralis.
Table Effect of nano metal on the contents of the B-EStrase 79
18 (Mg B-Naphthol / Min / ml) per larvae of 2" and 4™
instar larvae of S. littoralis
Table 19 Effect of nano metal on the total contents of 81
protein (ug protein/min/ml) of late 2"and 4™
instar larvae of Spodoptera littoralis
Table 20 | Effect of nano metal on the total contents of protein (ug 82

protein/min/ml) of late 4 ™ and 6" instar larvae of
Spodoptera littoralis.

[xii]




Table 21 Effect of nano metal on the contents of protein (Mg 83
protein / Min / ml) per larvae of 2" and 4" instar larvae
of S.littoralis.
Table 22 Main characteristics of the patients 96
Table 23 | Sensitivity and regression parameters for photo probe 104
Table 24 Evaluation of Intra Day and Inter Day Accuracy 106
and Precision
Table 25 Analytical Results of the Serum Samples of 109

Patients Analyzed by the Standard (A) and the Developed
Spectrofluorimetric (B) Methods and Statistical
Comparison of the Results with the Reference Method

[xiii]




4 N

LIST OF FIGURES
N y

[xiv]



