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Abstract

Abstract

The toxic effects of some Ruta angustifolia extracts as
bio agents to control Spodoptera littoralis were investigated.
Based on LCs, values, the acetonic extract was more effective
than hexane and ethyl alcoholic ones. Three compounds were
isolated from the acetonic crude extract (neobavaisoflavone,
ergosterol-propyl ester and 2-(2phenethyl chromone) 3methoxy)
by thin layer chromatography and identified using Infra-Red
spectrophotometer and Mass Spectrum. These compounds were
evaluated for its larvicidal, biological, ultrastructure and
biochemical effects on 4™ instar S. littoralis larvae as compared
to pyrethrin (commercial plant extract). The most prominent
biological effects were presented as: prolongation in the total
larval and pupal duration and reduction in the percentages of
survived larvae, pupation, as well as, pupal weight. The adult
emergence percentages, longevity, fecundity, hatchability were
significantly decreased compared to controls. Also, some
deformation symptoms were recorded in larvae, pupae and
adults. The ultrastructure alterations in S. littoralis 4™ instar
larvae were observed in cuticle microfilament in muscle
myofilaments, destruction of epithelial cells and their
boundaries dilation in epithelial nucleus with fragmentation of
chromatin matter and fragmentation in microvilli compared to

control. Biochemical responses of the 4™ instar S. littoralis larva



Abstract

has decreased in the activities of ALT, AST and chitinase,
except ergosterol-propyl ester and pyrethrin recorded increased
in activity of AST enzyme.The activity of carbohydrate
hydrolyzing enzymes (amylase, invertase and trehalase)
generally high significant decrease as affected by all tested
treatments than controls, except neobavaisoflavone and
ergosterol-propyl ester were recorded increased in activity of
invertase enzyme. All treatments showed a decrease in total

lipid content compared to (-ve and +ve) controls.



Contents

Contents
Subject Page

ACKNOWIEdgemEeNtS. ..cuiieiieiniiiierieeneinrentenaseaceecnnnn,
JAY 0 1) § o= (¢! SN
0] 1] (=T ] 1
| I B I 1) (TN i
List of Figures.....ccoeiviieiiiiiuiiiieinriiiernenisasnrsnmn. i
TS 0] =1 1 10 (0 - \
LSt OF PlaAteS . e ueeernennnneeneeneeeeseessessessssssssssssssssmmeeeeeeeeees Vi
List 0f ADDreviationS..cceeeeeeeeeeiierieennneeeeeeseeennnnsseccanne vii
L INtroduction.. ... veeeeeeeeeeireeeeeeneeesseeeeeesssmessessssnnnnses 1
Il Literature ReVIEW...oceeeeereniiiieereesnnneeesssncsssecccscaness 5

2.1. Plant studied (Ruta angustifolia).....cc.ceeeeeeericeennen 5

2.2. The Egyptian cotton leafworm, Spodoptera
littoralis (BOISA.).eeureiererninineruriernineiarunnsnrnecnsncnenns 7

2.3. Toxicological and biological effects of some plant
extracts against S. littoraliS....cceeeeeeinieniiniieenirnnnennnns 10

2.4. Ultrastructure effects of some plant extracts and
commercial insecticides against S. littoralis.......cceeeeeeee 17

2.5. Biochemical responses of some plant extracts on S.
[ittoralis larvae...ccveveeiierniniieininineinrrnnneeeiicnsmnnnsnns 21



I11.

Subject
2.5.2. Chitinase BNZYME....cveerrnriareecneonesnsonsonns
2.5.3. Carbohydrates hydrolyzing enzymes............
2.5.4. Total lipid ceeveeeiiiiieiiiiniiniieenecnieniencennen

2.6. The role and effect of separated and identified
compounds from acetonic extract of R. angustifolia
against living creature’s organism ....c.cceeeeeeeeececeeecnn

2.6.1. Neobavaisoflavone ......cccceevevuiiineinininnnnn
2.6.2. Ergosterol-propyl eSter ...c.eeeeeeeeiineeacnecnnn
2.6.3. 2- (2methoxy phenethyl) chromone .............

Materials and MethodsS.......ceeeereeieiineereeenceceernenenss

3.1. Tested plant materialS....cceeeeeeeenienreeeneenriceennnn
3.2. Plant ColleCtion....cveeiuruiiarnineiasninesernerenencnnne
3.3. Preparation of plant material........cccceveuininennnnn.
3.4. EXtraction procedure....cceeeeeeeeenreaceecnrececcecnsan
3.5. Traditional extract (commercial plant extract)......

3.6. Rearing technique of the cotton leafworm culture,
S. littoralis (BOiS.).cueeeeeiierieeerinrearieieececnrensensnsenns

3.7. Application technique for toxic effects of some R.
angustifolia extracts against the 4™ instar larvae of S.
0] = L

3.8. Separation and purification of isolated compounds
by acetonic extracts using preparative TLC...............

3.9. Toxicity tests of the eight isolated compounds
against S. littoralis 4™ instar 1arvae....ceeeeeeeeeeeeeeeenen

Contents

31
31
34
37

40
40
41
41
41
42

43

44

45

46



Subject

3.10. Identification of empirical formula and structure
of fractions for the three isolated compounds (I, 111

3.10.1. Infra-red spectrometric analysis (IR)..........
3.10.2. Mass spectrometric analysis (MS)....cccceeeee.

3.11. Biological attributes of the three isolated
compounds against S. littoralis 4" instar larvae...........

3.12. Ultrastructure StudieS....cc.ceeeerereieieierenenennnnne.
3.12.1. FIXatiON.cuvuiuinininininieinineneneneneneneneennn
3.12.2. Dehydration.......cccceeeveiieiiiiiiiieiinnnnnnnn
3.12.3. SECHIONING vevtenrreeereenrenrencerensancencsansans
3.12.4. Preparation of the grids.....cceceeeeveenennrninnn
3.12.5. StaAINING.eieiieiieiieeeeenrenseacessnssnseassosennes

3.12.5.1. Uranyl acetate staining.......c.c.eee.....
3.12.5.2. Lead citrate staining......c.cceeeeeeeene...

3.13. Biochemical testS....ccoeuiinininiieieieiniiiniieneiennnnn

3.13.1. Preparation of samples for biochemical

3.13.2. Determination of transaminase enzymes
(AST and ALT) aCtiVItieS.ueeeereeeeerensaacercrensensessnsonsans

3.13.3. Determination of chitinase activity.............
3.13.4. Carbohydrate hydrolyzing enzymes.............
3.13.5. Determination of total lipids......cccceeceeeccneennes
3.14. Statistical analysiS.....ceeverieiierieeiiniieriecieenrnnn

Contents

Page

47
47
48

49
51
51
51
52
53
53
53
53
53

53

55
56
58
59
60



Contents

Subject Page
IV.ReSUItS...ociniiiiiiiniiiiiiiiiiieieinieinetesnsisnnsosnscsnnson 61
4.1. Toxic effects of some R. angustifolia extracts
against the 4™ instar larvae of S. littoralis .........ceeewn... 61
4.2. TLC technique for fractionation and purification.. 63

4.3. Toxic effect of the main eight isolated compounds
from the acetonic extract of R. angustifolia against the

4™ instar larvae of S. [ittoralis ........ceevvvveeeerereeeeennnnn. 64

4.4. ldentification of the most effective isolated

COMPOUNDS +vvueernnerrneernnerseeerneerseesneersnersneesnnssen 66
4.4.1. Identification of Neobavaisoflavone ............... 67
4.4. 2. ldentification of Ergosterol-propyl ester ...... 68
4.4.3. ldentification of 2-(2phenethyl chromone)
KT 111002 4V 2 71

4.5. Impact of isolated compounds and Pyrethrin on

some biological attributes of S. littoralis........c.ccceeu...... 73
4.5.1. Effect on larval stage duration .....ccccceeeeeene. 74
4.5.2. Larval mortality percentages ...ccceeeeeereecesee.. 76
4.5.3. Pupation percentages «..ceeeceeieereerieiiieiiesnes 76
4.5.4. Duration period of pupal stage (days)........... 76
4.5.5. Pupal Weight ...coiieiieiieiiiiieeieiinncnnnsann 77
4.5.6. Pupal mortality percentages ...cceccccevveiiiennnns 79
4.5.7. Adult emergence percentages «..oeeeeereerieesanes 80
4.5.8. Longevity of male moth .....coiiiiiiiiiienenes 80
4.5.9. Longevity of female moth ........cccccevvvvveeee. 81

4.5.10. Fecundity of female ...ccveeeeeeinriieinnienennnnn. 83



Subject
4.5.11. Hatchability percentage ...cccecevveerenrennnee

4.6. Deformations of larvae, pupae and adult
malformations after treated 4" instar larva with
isolated compounds and Pyrethrin.......ccccccveeieeecennnn..

4.6.1. Larval deformation.....ccccceeeeeeieenneeeeeennenncens
4.6.2. Pupal deformation......cccceeeeeeeeeeneineiaceecnren
4.6.3. Adult malformation....cccceeeeeeeeeeeennnneeeeeennen

4.7. Ultrastructure studies on S. littoralis larvae...........
4.7.1. CULICIE [aYer..uieiirerneinriniieeeneemneeecnsnresnnnns

A.7.2. MUSCIES e e teeeeeeeeeannrerieeeseensseeceeensenssesscnnes
4.7. 3. The Epithelial cells c..cvueeinieniiniieiniiniennnne
47. 4. The MICrOVilliceeieveeeeeeeeiiiieeeeeeennnneeeennns

4.8. Biochemical response of 4" instar larva of S.
littoralis to isolated compounds and Pyrethrin ...........

4.8.1. Transaminase enzymes (AST and ALT) and
(01 L1 o T P

4.8.1.1. Alanine aminotransferase (ALT)........
4.8.1.2. Aspartate aminotransferase (AST).....
4.8.2. Chitinase ENZYME ..ceeerrienrinrnnrinreersnsnsenns
4.8.3. Carbohydrate hydrolyzing enzymes ............
4.8.3.1. Amylase eNZyme ....cceeeeenineeeennnnnnn.
4.8.3.2. INVertase eNZYme ....ccveveeeererencennnnnne
4.8.3.3. Trehalase enzyme ....cccevveevnvnenrnnnnn.

4.8.4. Total lIPIAS cevveniiuiierieieimieneenranesniensenennnns

Contents

Page
84

85
86
86
86

92
92

93
97
100

102

102
102
103
104
105
106
106
107
108



Contents

Subject Page
AVZR ) ) L0 1T 1) | 110
VI SUMMATY..cviiiiiniiiiiieiiiiintieienstcsessscsssssscssssssssoes 136
AVA | IR O] o [¢] [§1S] o] o I P 144
VI RO EIBNCES . tittiitiiieiiieeiieteieeeineeeaeeesnseensceneenns 145

Arabic SUMmMAry.....cccoeeviiniiiiiiiiiiiieieieiiineiienscsssnne.



List of Tables

List of Tables

Title Page

Table (1): Susceptibility of the 4™ Spodoptera 62
littoralis larval instar to different
R. angustifolia extracts.

Table (2): Susceptibility of the 4™ S. littoralis 65
larval instar to isolated compounds
from R. angustifolia acetonic
extract.

Table (3): Biological aspects of S. littoralis 75
larvae after treated with the
isolated compounds and Pyrethrin.

Table (4): Biological aspects of S. littoralis 78
pupae resulted from treated the 4"
instar larvae with the isolated
compounds and Pyrethrin.

Table (5): Biological aspects of S. littoralis 82
adults resulted from treated 4"
instar larvae with the isolated
compounds and Pyrethrin.

Table (6): Different external features of 87
deformations of larvae, pupae and
adult malformations.

Table (7): Deformations of larvae, pupae and 88
adult malformations after treated
the 4™ instar larva with the isolated
compounds and Pyrethrin.



Table (8):

Table (9):

Table (10):

Title

Changes in the transaminase
enzymatic activities and chitinase
of the 4" instar larva of S. littoralis
treated with the isolated compound
and Pyrethrin.

Changes in the activities of
carbohydrate hydrolyzing enzymes
in the 4" instar larvae S. littoralis
after treated with the isolated
compound and Pyrethrin.

Changes in the content of lipid
content in the 4™ instar larvae of S.
littoralis after treated with the
isolated compounds and Pyrethrin

List of Tables

Page
105

107

109



Figure (1):

Figure (2):

Figure (3):
Figure (4):
Figure (5):
Figure (6):
Figure (7):

Figure (8):

Figure (9):

Figure (10):

Figure (11):

Figure (12):

List of Figures

Title

Probit lines of different R. angustifolia
extracts against the 4™ S. littoralis larval
instar.

Probit lines of the isolated compounds of R.
angustifolia acetonic extract against 4™ S.
littoralis larval instar.

Infra-Red (IR) of neobavaisoflavone.
Mass spectrum of neobavaisoflavone.

IR of ergosterol-propyl ester.

MS of ergosterol-propyl ester.

IR of 2-(2phenethyl chromone)
3methoxy.

MS of 2-(2phenethyl chromone)
3methoxy.

Mean length (days) of total larval
duration of S. littoralis after the 4™
instar larvae treated with the isolated
compounds and Pyrethrin.

Pupal duration of S. littoralis after the
4™ instar larvae treated with the isolated
compounds and Pyrethrin,

S. littoralis pupal weight after the 4"
instar larvae treated with the isolated
compounds and Pyrethrin.

Adult female longevity of S. littoralis
after treated the 4" instar larvae with the

List of Figures

Page
62

66

68
68
70

72
72

72

74

79

80

83



Figure (13):

Figure (14):

List of Figures

Title Page
isolated compounds and Pyrethrin.

Fecundity of S. littoralis adults as 84
affected by different the isolated
compounds and Pyrethrin,

Hatchability percentages of S. littoralis 85
after treated the 4" instar larvae with the
isolated compounds and Pyrethrin.



Figure (1):

Figure (2):

Figure (3):
Figure (4):
Figure (5):
Figure (6):
Figure (7):

Figure (8):

Figure (9):

Figure (10):

Figure (11):

Figure (12):

List of Figures

Title

Probit lines of different R. angustifolia
extracts against the 4™ S. littoralis larval
instar.

Probit lines of the isolated compounds of R.
angustifolia acetonic extract against 4™ S.
littoralis larval instar.

Infra-Red (IR) of neobavaisoflavone.
Mass spectrum of neobavaisoflavone.

IR of ergosterol-propyl ester.

MS of ergosterol-propyl ester.

IR of 2-(2phenethyl chromone)
3methoxy.

MS of 2-(2phenethyl chromone)
3methoxy.

Mean length (days) of total larval
duration of S. littoralis after the 4™
instar larvae treated with the isolated
compounds and Pyrethrin.

Pupal duration of S. littoralis after the
4™ instar larvae treated with the isolated
compounds and Pyrethrin,

S. littoralis pupal weight after the 4"
instar larvae treated with the isolated
compounds and Pyrethrin.

Adult female longevity of S. littoralis
after treated the 4" instar larvae with the

List of Figures

Page
62

66

68
68
70

72
72

72

74

79

80

83



Figure (13):

Figure (14):

List of Figures

Title Page
isolated compounds and Pyrethrin.

Fecundity of S. littoralis adults as 84
affected by different the isolated
compounds and Pyrethrin,

Hatchability percentages of S. littoralis 85
after treated the 4" instar larvae with the
isolated compounds and Pyrethrin.



List of Photos

List of Photos

Title Page
Photo (1): Photograph of Ruta angustifolia. 40

Photo(2): TLC for compounds isolated from 63
acetonic extract of R. angustifolia under
Ultra Violet lamp.

Photo (3): The normal larval, pupal and adult 88
stages of S. littoralis.

Photo (4):  Illustrated larval, pupal and adult stage 89
of S. littoralis after treatment with
Pyrethrin.

Photo (5):  Illustrated larval, pupal and adult stage 89

of S. littoralis after treatment with
Neobavaisoflavone.

Photo (6):  Illustrated larval, pupal and adult stage 90
of S. littoralis after treatment with
Ergosterol propyl-ester.

Photo (7):  Illustrated larval, pupal and adult stage 91
of S. littoralis after treatment with 2-
(2phenethyl chromone) 3methoxy.



Plate (1):

Plate (2):

Plate ( 3):

Plate (4):

List of Plates

Title

Electron micrographs (E-.M.)
illustrating transverse section in the
cuticle of Spodoptera littoralis 4™
instar larvae [1200X].

E.M. illustrating transverse section in
muscle of S. littoralis 4™ instar larvae
[1200X].

E.M. illustrated the transverse section
in the basement membrane of S.
littoralis 4™ instar larvae [1500X].

E.M. illustrating transverse section in
the micro villi of S. littoralis 4" instar
larvae [1500X].

Vi

List of Plates

Page
95

96

99

101



	1.English Cover
	10.Introduction
	11.Literature Review
	12.Material and Methods
	Results
	14.disscusion
	15.SUMMARY
	16.CONCLUSION
	Microsoft Word - 17.References.doc
	18.الملخص العربي
	19.Arabic Cover
	2.Acknowledgements
	4.Contents
	5.List of Tables
	6.List of Figures
	7.List of photos
	8.List of Plates
	9.List of Abbreviations



