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Activity sensitivity of midgut o-amylase in larvae of the armyworm

Pseudaletia separata Walker Lepidoptera Noctuidae

HUANG Qing-Chun ZHUO Jun CAO Song QIAN Xu-Hong" Institute of Pesticides and Pharmaceuticals
School of Pharmacy East China University of Science and Technology ~Shanghai 200237 = China

Abstract The effects of different enzymatic buffers pH value chloridion and oxadiazolyl pyridazinone on
the midgut a-amylase activity in Sth-instar 2nd-day larvae of Pseudaletia separata Walker were assayed. The
results showed that sodium acetate buffer pH 5.8 and phosphate buffer pH 8.0 were most beneficial to o-
amylase activity in their buffer series with different pH value with the maximal activity as high as 4.49 and
4.97 U respectively. The activities against 5 10 20 40 80 mmol/L chloridion showed first decreasing and
then increasing in sodium acetate buffer pH 5.8  whereas they showed only gradually decreasing in
phosphate buffer pH 8.0 . Inhibition of 1.4 mmol/L oxadiazolyl pyridazinone against a-amylase activity was
as high as 70 percent and thereafter gradually decreased with the increase of a-amylase protein.

Key words Pseudaletia separata  a-amylase enzyme activity pH value chloridion  oxadiazolyl

pyridazinone
2002 a-
Slansky and Scriber 1985 a-
a- 35-
Timmins and Reynolds I/KI
1992 Terra and Ferreira 1994  o- pH 5.0 Valencia et al. 2000 Tris-
HCI pH 7.5 9.5 Nagaraju and Abraham
1995 Biggs and McGregor 1996 -
pH 5.5 Noelting and Bernfeld 1948
a- - pH 5.8 Ishimoto et al.
lectin-like - Y-purothionin 1999
thaumatin-like Franco et al. Pseudaletia separata Walker
2003CB114402 30400295
1969 8 E-mail qchuang@ ecust. edu. cn
* Author for correspondence Tel. 021-64253140-8007 E-mail xhqian@ ecust. edu. cn

Received 2005-04-14 Accepted  2005-06-28



190

Acta Entomologica Sinica 49

pH Cl~

1 #M#E57%

1.1 BHXR &

o-

23+1 C 70% ~ 80%
16L : 8D maize
seedling 5 2
1.2 B2 A
3 5-
I 93% 2-
4- -5- 5. 4- 2- 1 3 408
-3 2H N N-
1.3 #iR a9 H &
Valencia 2000
5 2 50
5 20 mmol/L. NaCl
0.1 mmol/L. CaCl, 4°C
10 000 x g 10 min
-20C
1.4 7%
1.4.1 o- Stellmach
1988 3 5-
0.5 mL 25C
15 min 25°C 0.5 mL 20 mmol/L
pH 5.8 1% 20 mmol/L. NaCl
0.1 mmol/L CaCl, 3 min 3.0 mL 3 5-
1.0% g/V
5 min
10 mL
ODs 120, 5
mg/ mg min
1.4.2 pH

1.4.1 -

pH3.6 4.6 5.8 -
pH5.8 6.9 8.0
pH
-
1.4.3
pH 5.8 pH
8.0 1.4.1
510 20 40 80 mmol/L
1.4.4 I
Ishimoto 1999

1.4 mmol/L a-
22.8 45.6 91.1 182.2
1.4.1

364.4 ng

%
1.5 EZ@UREMZ
Lowry 1951
1.6 #HKELE
SPASS10.0
ISD P <0.05

+ mean + SD

ANOVA

2 ZRGoH

2.1 AR pHAEZ W 4T ol i &t

3 pH
o-
1
pH a-
a- pH 5.8
pH 8.0
4.49 4.97 o
pH a-
pH 5.8
pHS5.8 P <0.05 a-
Arg * Franco et al. 2002
pH

-
2.2 AB T o-HEEE RN
pH 5.8

a-

5 mmol/L 80 mmol/L a-



a-

191

o-JER R

a-JERERE T

2.3

550 O ZMWMSENMER
W BERIMEN R R
50
a
=
>
§ ast —L
£
&
Gl
S 40f
=y
2
2 35t
30 1 1 \:\
3.6 4.6 58 5.8 6.9 8.0
pH{H pH value
1 pH a-
Fig. 1 Activity of P. separata midgut a-amylase
in relation to pH value
4.73 4.60
20 mmol/L a-
3.71
pH 8.0
2
a-
5 mmol/LL  a-
4.25 80 mmol/L a-
1.97
O ZBHZE AR (pH 5.8)
33T W R S R(H 8.0)
481 l
o
& a3}
]
< 3.8}
i)
Gl
< 33}
=
g 281
o
<
23
1.8 L] 1 1 I L_A
5 10 20 40 80
ClI” #/& (mmol/L)
Concentrations of chloridion
2
o
Fig. 2 Effect of chloridion concentration on P. separata
midgut a-amylase activity in different buffer systems
0wk vk 2 o= 0 B 7 0GR
3
a- a-

364.4 ng

ng

o- SEHYRETE PR B2 (%)

% inhibition of alpha amylase activity

6.26

1.4 mmol/L W& a-

a- 22.78
0% o

364.4 ng a-
21.3%

70
60 |
50
40 |

301

OB IE M

Activity of alpha amylase

20

10

45.55 182.2
EEFRE oy RNER)

Concentrations of protein (ng/assay)

22.78 364.4

91.1

o

3 I
o«

Fig. 3 Changes of inhibitory activity © of

oxadiazolyl pyridazinone 1.4 mmol/L. and

activity of alpha amylase 4 corresponding

to different concentrations of the protein

3 it

1996

Chrispeels 2000

Diabrotica virgifera o-

repleta

1999 a-
Biggs

Ishimoto et al .
McGregor
Costelytra zealandica

Titarenko
RT-PCR
cDNA a-
1998
Drosophila wvirilis D.

Prigent

a-

a- 3 5-
I/KI
Tris-HCI

Tris-

Nagaraju and Abraham



192 Acta Entomologica Sinica 49

1995 Biggs and McGregor 1996 Prigent et al. 1998
Valencia et al. 2000 Silva et al. 2001
pH 2.6 9.5
0.14  50.0 mmol/L

o-
Valencia 2000
Hypothenemus hampet a-

pH 4.0 ~ 7.0 Nagaraju

Abraham 1995 pH 9.5  Tris-HCl =~ Tris-

Antheraea mylitta

a- pH 5.8
pH 8.0
pH 8.0

-
1976 Terra et al. 1977
Podoler  Appelbaum 1971

Callosobruchus chinensis

Buonocore et al .

Baker and Woo 1985

a- Nagaraju ~ Abraham 1995
Kﬂl
o-
pH 5.8 a-
pH 8.0 a-
a-
-

Titarenko ~ Chrispeels 2000

a-

Phaseolus vulgaris

aAl-1 a-
Valencia et al. 2000
Zabrotes subfasciatus a- Silva et al .
2001
-
I
-

1

o8

Huang et al. 2003

o-

SOD -

Nagaraju ~ Abraham 1995
Ca*
endoenzyme  Prigent 1998 Cat K*
Na* a-
Ba’* D. replete a-
o
o

Bl R P BA R LA A A S BT RET R
P TR F A A1 A

% % L #k (References)

Baker JE  Woo SM  1985. Purification partial characterization and
postembryonic levels of amylases from Sitophilus oryzae and Sitophilus
granaries . Arch . Insect Biochem . Physiol . 2 415 —428.

Biggs DR McGregor PG 1996. Gut pH and amylase and protease activity in
larvae of the New Zealand grass grub  Costelytra zealandica
Coleoptera  Scarabaeidae as a basis for selecting inhibitors. Insect
Biochem . Mol. Biol. 26 69-75.

Buonocore V. Poerio E = Silano V. Tomasi M 1976. Physical and catalytic
properties of a-amylase from Tenebrio molitor L. larvae. Biochem . J.
153 621 - 625.

Franco OL Rigden DJ Melo R Grossi-de-Sa MF 2002. Plant a-amylase
inhibitors and their interaction with insect a-amylases structure function
and potential for crop protection. Eur. J. Biochem. 269 397 -412.

Huang QC  Qian XH Song GH Cao S 2003. The toxic and antifeedant
activity of 2H-pyridazin-3-one-substituted 1 3 4-oxadiazoles against the
armyworm Pseudaletia separata Walker and other insects and mites.
Pest Manag . Sci. 59 533 -539.

Ishimoto M Yamada T Kaga A 1999. Insecticidal activity of an alpha
amylase inhibitor-like protein resembling a putative precursor of alpha
amylase inhibitor in the common bean  Phaseolus wulgaris L.
Biochimica et Biophysica Acta 1432 104 -112.

Lowry OH  Rosebrough NJ Farr AL Randall RJ 1951. Protein
measurement with the Folin phenol reagent. J. Biol. Chem. 193
265 -275.

Nagaraju ] Abraham EG 1995. Purification and characterization of digestive

Lepidoptera

Comp . Biochem . Physiol. 110B 201 —209.

amylase from the tasar silkworm Antheraea mylitta

Saturniidae .



193

Noelting G Bemnfeld P 1948. Sur les enymes amylolytiques. [l . La §-
amylase dosage d’ activité et contole de 1" absence d' a-amylase. Helv .
Chim. Acta 31 286-290.

Podoler H  Appelbaum SW  1971. The alpha amylase of beetle

121 321-325.

Prigent S Matoub M Rouland C Cariou ML,  1998. Metabolic evolution in

Callosobruchus chinensis . Biochem . J.

a-amylases from Drosophila virilis and D. repleta two species with

different ecological niches. Comp. Biochem. Physiol. 119B 407 —
412.

Silva CP Terra WR  Xavier-Filho J  Grossi-de-Sa MF  Lopes AR Pontes
EG  1999. Digestion in larvae of Callosobruchus maculates and
Zabrotes  subfasciatus  with a-amylases  and

oligosaccaridases. Insect Biochem. Mol . Biol. 29 355-366.
Silva CP Terra WR  de Sa MFG  Samuels RI Isejima EM  Bifano TD

emphasis  on

Almeida JS 2001. Induction of digestive a-amylase in larvae of
Zabrotes subfasciatus  Coleoptera Bruchidae in response to ingestion
of common bean a-amylase inhibitor [ . J. Insect Physiol. 47 1283
-1290.

Slansky FJr  Scriber JM
Kerkut GA  Gilbert LI eds.

1985. Food consumption and utilization. In
Comprehensive Insect Physiology
Biochemistry and Pharmacology. Oxford Pergamon Press. 87 — 163.

Stellmach B Mitarb U von Gottschick W 1988. Bestimmungsmethoden

Technik  Biochemie
Biologie Medizin. Darmstadt Steinkopff. 8. B.
1992. . .8
Terra WR  Ferreira C

Enzyme fiir Pharmazie Lebensmittelchemie

1994. Insect digestive enzymes properties
compartmentalization and function. Comp. Biochem. Physiol. 109B

1 1-62.
Terra WR  Ferriera C  De Bianchi AG  1977. Action pattern  kinetical
properties electrophoretic studies on an alpha-amylase present in midgut
homogenates from Rhynchosciara americana  Diptera

Biochem . Physiol. 56B 201 -209.
Timmins WA Reynolds SE  1992. Aradirachtin inhibits secretion of trypsin

larvae. Comp .

in midgut of Manduca sexta caterpillars reduced growth due to impaired
63 47-54.
cDNA

protein digestion. Entomol . Exp. Appl.
Titarenko E  Chrispeels M 2000.

cloning  biochemical

characterization and inhibition by plant inhibitors of the o-amylases of

the Western corn rootworm Diabrotica wvirgifera virgifera. Insect
Biochem.. Mol . Biol. 30 979 -990.

Valencia A Bustillo AE  Ossa GE  Chrispeels MJ 2000. a-amylases of the

coffee berry borer  Hypothenemus hamper —and their inhibition by two

plant amylase inhibitors. [Insect Biochem . Mol . Biol. 30 207 -213.





