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Inhibition of the boll worm, Helicoverpa armigera amyloeletic
activity by seed protein extracts of Prosopis farcta and Cicer
arietinum
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Fig. 1- The effect of different concentrations of C. arietinum and P. farcta protein extracts on inhibition of the fourth instar larvae of bollworm a-amylase

activity.
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Fig. 2. The effect of different pHs on inhibition of the a-amylase activity in the fourth instar larvae of bollworm using C. arietinum and P. farcta protein

extracts.
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Fig. 3. Inhibition effect of P. farcta and C. arietinum seed extracts on the digestive a-amylase of the fourth instar larvae of bollworm in electrophoresis gel.
First column of left hand shows C.arietinum, second column shows Control and third column shows P.farcta

W5 SBT 4 pslie QLS b s glulis SBT & Cuglis fole
Ol ) oo b WISy i ja 8 I R S
Bl S laes b 5l b il aals aLE Lite o5 S
s HE L o JGsl esls Ol Olidss axole
OLas e oo Sbs g g pli p o pllasl DI 15 Jamme o5
L;Laf_ﬂ ol I3l sy OS Ol pl 43 das e
A Lt 5 358 g Dbl il DS 54 Sl 218

-85 JEs! e 5l 5 OBLE w5 sl oly 51 (S ol by il

a5 b oj ol (288 o e Do) 4 DS Sl el )
Jize 0S4 Caglie Jole 03 (sl o s,
OLLE I eslizal Jle o Jsl disd Ol BT ade b L3
e ALE o Sl s e W5 Sla0S sl al g
Sl S oS 55 4 5y ey 5 e 5T 0I5k 05 Dl 2
(Hilder et al., 1987; .& Jy oLl oY L ablis
4 b oblE 4 05 Jusl Jsl ol i Silva et al., 2001)

\fﬁ?ob’.m.njg}ﬁl{./f °)WIM°)3°/M}&”.'5@3@“W -



g W o Sl eIl e

OLes 5 akes

y BT & pslie OS¢ oly5 OlalS & Las e 0 Ut b

SR

&lw

Altabella T, and Chrispeels MJ. 1990. Tobacco Plants
Transformed with the Bean a Gene Express an
Inhibitor of Insect a-Amylase in Their Seeds. Plant
Physiology 93: 805-810.

Baker JE. 1983. Properties of amylases from midguts of
larvae of Sitophilus zeama is and Sitophilus granaries.
Insect Biochemistry 13:421-428.

Baker JE. 1987. Purification of isoamylases from the rice
weevil, Sitophilus orizae L. by HPLC and their
interaction with partially purified amylase inhibitor
from wheat. Insect Biochemistry 17: 37-44.

Bandani AR. 2005. Effect of plant a-amylases inhibitors
on sun pest, Eurygaster integriceps Puton. a-amylase
activity. Communications in agricultural and applied
biological sciences 70(4): 869-873.

Bernfeld P. 1955. Amylases, o and B. Methods in
Enzymology 1: 149-158.

Biggs DR. and McGregor P.G. 1996. Gut pH and
amylase and protease activity in larvae of the New
Zealand grass grub (Costelyrazealandica; Coleoptera:
Carabidae) as a basis for selecting inhibitors. Insect
Biochemistry and Molecular Biology 26: 69-75.

Bradford MM. 1976. A rapid and sensitive method for
the quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding.
Analytical Biochemistry 72: 248-254.

Dias SCO, Silva MC. Teixeira FR. Figueira EL.
Oliveira-Neto, OB. Lima LA. Franco OL. Grossi-
de-Sa MF. 2010. Investigation of insecticidal activity
of rye a-amylase inhibitor gene expressed in
transgenic tobacco (Nicotiana tabacum) toward cotton
boll  weevil (Anthonomus grandis). Pesticide
Biochemistry and Physiology 98: 39-44.

Esmaeily M, Bandani AR, Farahani S and Amini S.
2016. Effect of seed proteinaceous extracts on a-
amylase activity of Carob moth, Ectomyelois
ceratoniae Zeller (Lepidoptera: Pyralidae). Journal of
Entomology and Zoology Studies 4(4): 129-134.

Farrah Vash F. and Mobasher M. 2007. Plant
production modern technology (translation).Islamic
Azad University Tabriz Branch Publication p: 631.
(In Persian).

Fitt GP. 1989. The ecology of Heliothis species in relation
to agroecosystems. Annual Review of Entomology 34,
17-52.

doal ol iy Sl 5T oI55l (slacS s oS US” (gl
Pl 5T oS slgn laataT el JIg o lalis b Ol o

Franco OL. Rigden D. Melo, F. Grossi-de-Sa MF. 2002.
Plant a-amylase inhibitors and their interaction with
insect a-amylases: Structure, function and potential for
crop protection. European Journal of Biochemistry
269: 397-412.

Gadge PP. Wagh SK. Shaikh FK. Tak RD. Padul MV.
Kachole MS. 2015. A bifunctional a-amylase/trypsin
inhibitor  from pigeonpea seeds:  Purification,
biochemical characterization and its bio-efficacy
against Helicoverpa armigera. Pesticide Biochemistry
Physiology 125:17-25.

Gatehouse R. and Gatehouse A. 1998. Identifying
proteins with insecticidal activity: use of encoding
genes to produce insect-resistant transgenic crops.
Pesticide Science 52: 165-175.

Hemati SA. Naseri B, Ganbalani GN. Dastjerdi HR.
Golizadeh A. 2012. Effect of different host plants on
nutritional indices of the pod borer, Helicoverpa
armigera. Journal of Insect Science 12-55.

Hosseinkhani S. andNemat-Gorgani M. 2003. Partial
unfolding of carbonic anhydrase provides a method
for its immobilizationon hydrophobic adsorbents and
protects it against irreversible thermoinactivation.
Enzyme and Microbial Technology 33: 179-184.

Isman MB. 2006. Botanical Insecticides, Deterrents, and
Repellents in Modern Agriculture and an Increasingly
Regulated World. Annual Review of Entomology 51:
45-66.

Kaur R, Kaur N, Gupta AK. 2014. Structural features,
substrate specificity, kinetic properties of insect a-
amylase and specificity of plant a-amylase inhibitors.
Pesticide Biochemistry Physiology 116:83-93.

Kotkar HM. Sarate PJ. Tamhane VA. Gupta VS. Giri
AP. 2009. Responses of midgut amylases of
Helicoverpa armigerato feeding on various host
plants. Journal of Insect Physiology 55: 663-670.

Kouser Sh. and Matin Q. 2013. Bt cotton, damage
control and optimal levels of pesticide use in Pakistan.
Environment and Development Economics 19(6):
704-723.

Lammli, UK. 1970. Cleavage of structural proteins during
the assembly of bacteriophage T4. Nature 227: 680—
685.

Lawrence PK. and Koundal KR. 2002. Plant protease
inhibitors in control of phytophagous insects.
Electronic Journal of Biotechnology 5 (1): 1-17.

- W%?L,L.M,,HL;/Y O)M/MO)’Q/&}W"M}@»W


http://www.sciencedirect.com/science/journal/00201790
http://www.sciencedirect.com/science/journal/00201790
http://www.google.com/url?sa=t&rct=j&q=ana+biochem&source=web&cd=5&ved=0CFwQFjAE&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2F0003269785900685&ei=VbrJT52bMtKJhQey99DkDw&usg=AFQjCNF6NraK3iUZCYn5gfvNn2Hlt2HbAw
http://www.google.com/url?sa=t&rct=j&q=pestic.bioche.%20phys&source=web&cd=2&ved=0CGYQFjAB&url=http%3A%2F%2Fwww.elsevier.com%2Fwps%2Ffind%2Fjournaldescription.cws_home%2F622930%2Fauthorinstructions&ei=g73JT8vFLsyxhAeum8zSDw&usg=AFQjCNHTGeoUPVPZ4bo3xawLRLiT7FwRpQ&cad=rja
http://www.google.com/url?sa=t&rct=j&q=pestic.bioche.%20phys&source=web&cd=2&ved=0CGYQFjAB&url=http%3A%2F%2Fwww.elsevier.com%2Fwps%2Ffind%2Fjournaldescription.cws_home%2F622930%2Fauthorinstructions&ei=g73JT8vFLsyxhAeum8zSDw&usg=AFQjCNHTGeoUPVPZ4bo3xawLRLiT7FwRpQ&cad=rja
http://www.google.com/url?sa=t&rct=j&q=annu.%20rev.%20entomol&source=web&cd=2&sqi=2&ved=0CFoQFjAB&url=http%3A%2F%2Fwww.annualreviews.org%2Floi%2Fento&ei=5b3JT9j-HM6FhQeVpNTBDw&usg=AFQjCNHkiNqu7U5PMxzKWj1hu5w3zNyW4g&cad=rja
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gadge%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=26615146
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wagh%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=26615146
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shaikh%20FK%5BAuthor%5D&cauthor=true&cauthor_uid=26615146
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tak%20RD%5BAuthor%5D&cauthor=true&cauthor_uid=26615146
https://www.ncbi.nlm.nih.gov/pubmed/?term=Padul%20MV%5BAuthor%5D&cauthor=true&cauthor_uid=26615146
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kachole%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=26615146
https://www.ncbi.nlm.nih.gov/pubmed/26615146
https://www.ncbi.nlm.nih.gov/pubmed/26615146
http://www.ask-force.org/web/Bt/Gatehouse-Identifying-Proteins-1998.pdf
http://www.ask-force.org/web/Bt/Gatehouse-Identifying-Proteins-1998.pdf
http://www.ask-force.org/web/Bt/Gatehouse-Identifying-Proteins-1998.pdf
http://journalseek.net/cgi-bin/journalseek/journalsearch.cgi?field=issn&query=0031-613X
http://www.annualreviews.org/loi/ento
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaur%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25454524
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaur%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25454524
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=25454524
https://www.ncbi.nlm.nih.gov/pubmed/25454524
http://www.journals.elsevier.com/journal-of-insect-physiology/
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Shahzad%20Kouser&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Matin%20Qaim&eventCode=SE-AU

OLKen 5 okee

ceee el rﬁsi sl

Li-Byarlay H, Pittendrigh BR. and Murdock L.L. 2016.
Plant Defense Inhibitors Affect the Structures of
Midgut Cells in Drosophila melanogaster and
Callosobruchus maculatus. Internatlonal Journal of
Insect science 8: 71-79.

Marshall JJ, Lauda C.M. 1975. Purification and
properties of phaseolamin, an inhibitor of alpha-
amylase, from the Kkidney bean, Phaseolus
vulgaris.The Journal of Biological Chemistry 250:
8030-8037.

Mehrabadi M, Bandani AR, Saadati F. 2010. Inhibition
of Sunn pest, Eurygaster integriceps, a-amylases by
a-amylase inhibitors (T- aAl) from Triticale. Journal
of Insect science 10:179.

Mehrabadi M, Bandani AR, Saadati F. and Ravan S.
2009. Sunn pest, Eurygaster integriceps Puton
(Hemiptera: Scutelleridae), digestive o-amylase, a-
glucosidase and B-glucosidase. Journal of Asia-Pacific
Entomology 12: 79-83.

Naseri B, Fathipour Y, Moharramipour S,
Hosseininaveh V, Gatehouse AM. 2010. Digestive
proteolytic and amylolytic activities of Helicoverpa
armigera in response to feeding on different soybean
cultivars. Pest Management Science. 66(12):1316-23.

Shorey HH, Hale RL. 1965. Mass—rearing of the larvae
of nine noctuid species on a simple artificial medium.
Journal of Economic Entomology 58: 522-524.

Sivakumar S, Mohan M, Franco OL, Thayumanavan
B. 2006. Inhibition of insect pest a-amylases by little
and finger millet inhibitors. Pesticide Biochemistry
and Physiology. 85: 155-160.

Titarenko E, and chrispeels MJ. 2000. cDNA cloning,
biochemical characterization and inhibition by plant
inhibitors of the a-amylase of the western corn
rootworm, Diabrotica virgifera. Insect Biochemistry
and Molecular Biology 30: 979-990.

Valencia A, Bustillo A. E, Ossa G. E, Chrispeels M. J.
2000. o-amylase of the coffee berry borer
(Hypothenem ushampei) and their inhibition by two
plant amylase inhibitors. Insect Biochemistry and
Molecular Biology 30: 207-213.

Valencia-Jimenez A, Arboleda JW, Lopez Avila A,
and Grossi-de-Sa M F. 2008. Digestive a-amylases
from Tecia solanivora larvae (Lepidoptera:
Gelechiidae): response to pH, temperature and plant
amylase inhibitors. Bulletin of Entomological
Research 98: 575-579.

Vandenborre G, Smagghe G, Els JM. 2011. Plant lectins
as defense proteins against phytophagous insects.
Phytochemistry 72 (13): 1538-1550.

Wu Y, Lewellyn D, Mathews A, and Elizabeth SD,
1997.  Adaptation of Helicoverpa armigera
(Lepidoptera: Noctuidae) to a proteinase inhibitor
expressed in transgenic tobacco. Molecular Breeding
3: 371-380.



http://www.jbc.org/
http://www.journals.elsevier.com/journal-of-asia-pacific-entomology/
http://www.journals.elsevier.com/journal-of-asia-pacific-entomology/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naseri%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20712044
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fathipour%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20712044
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moharramipour%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20712044
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hosseininaveh%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20712044
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gatehouse%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=20712044
https://www.ncbi.nlm.nih.gov/pubmed/20712044
http://www.entsoc.org/Pubs/Periodicals/JEE
http://www.sciencedirect.com/science/journal/00483575
http://www.sciencedirect.com/science/journal/00483575
http://www.journals.elsevier.com/insect-biochemistry-and-molecular-biology/
http://www.journals.elsevier.com/insect-biochemistry-and-molecular-biology/
http://www.journals.elsevier.com/insect-biochemistry-and-molecular-biology/
http://www.journals.elsevier.com/insect-biochemistry-and-molecular-biology/
http://www.sciencedirect.com/science/journal/00319422

g W r‘dﬂ sl 0L 5 okie

Genetic Engineering and Biosafety Journal
Volume 6, Number 2

Inhibition of the boll worm, Helicoverpa armigera amyloeletic activity by seed protein
extracts of Prosopis farcta and Cicer arietinum

Solmaz Azimi", Shima Rahmani?, Sima Majidianii®

1- Department of Plant Protection, Azarbaijan Shahid Madani University, Tabriz, Iran.
2- Department of Entomology, Science and Research Branch, Islamic Azad University, Tehran, Iran.

3- Department of Plant Protection, University of Tabriz, Tabriz, Iran.

*Email corresponding author: s_azimi2007 @yahoo.com

Abstract

Cotton boll worm, Helicoverpa armigera (Hubner) (Lepidoptera: Noctuidae) is an important polyphagous pest
throughout the world. Due to the adverse effects of chemical pesticides, alpha-amylase enzyme inhibitors
in insects have been noticed as an alternative method for the pest management programs. In this project,
whole gut of the fourth instar larva was dissected and the enzyme extract was pulled out. After removing
seed protein extracts of Prosopis farcta and Cicer arietinum by sodium chloride 0.1 M, the effect of four
different concentrations of both seed extracts (1.48, 1.2, 0.87 and 0.42 nug) were studied on alpha-amylase
activity of boll worm. According to the data, the protein extract of P. farcta had greater ability to inhibit
cotton boll worm amylase. Enzyme assays in the presence of different concentrations of C. arietinum and
P. farcta extracts showed enzyme inhibition in a dose-dependent manner. The maximum enzyme
inhibition was in pH 9. Zymogram analysis confirmed quantitative enzyme assay and showed a sharp
reduction in the band thickness during the amylase inhibition. Consequently, the seeds of both P. farcta
and C. arietinum, had the potential to be considered as effective and important sources of alpha-amylase
inhibitors and noticed as substitutes for chemical pesticides in the near future.
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