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Abstract:

A study on digestive carbohydrases and proteases in the larvae of Bactrocera oleae
Gmelin (Diptera: Tephritidae) by feeding on different olive varieties

Sahar Delkash

In the current study, digestive processes of Bactrocera oleae Gmelin (Diptera: Tephritidae)
larvae were determined via biochemical properties of a-amylase, a- and - glucosidases, proteases
and feeding of larvae on different olive varieties as well as effects of proteinaceous inhibitor on
digestive a-amylase. An optimal pH of 5 and optimal temperature of 20-45 °C were found for
amylolytic activity in the larval gut. Among ions and specific inhibitors, Ca*", PMSF and EGTA
had statistical effects on amylolytic activity indicating presence of amino acid triad (Serine,
Histidine and Aspartic acid) and Ca* in active site of the enzyme. According to the results, the
glucosidase activities were higher in soluble fraction rather than membrane-bound one by specific
activites of 0.225 and 0.067 U/mg protein in soluble fraction for a- and B- glucosidases,
respectively.. The results showed the optimal activities of a-and p-glucosidases at pHs 5-6 and
temperatures 45°C and 25°C, respectively. Ca’", Cu®’, Fe*', Na" and Zn”" significantly increased
activity of a-glucosidase but K" and Mg*" had opposite effects. while, Zn*"~Mg*", Cu**, K" and Na"
increased B-glucosidase activity, other ions decreased it in the gut of B. oleae larvae. Among
specific inhibitors, Phenanthroline and DTC significantly decreased activity of a- glucosidases but
EGTA, Phenanthroline and EDTA decreased B- glucosidases activity. The optimal pH for general
proteolytic activity was obtained at pH values of 4 and 10 for soluble and membrane-bound
fractions of larvae while optimal temperatures were 25°C and 25°C, respectively. Presence of
serine, cysteine and exopeptidases were verified using specific substrates and inhibitors. Feeding of
larvae on fruits of olive varieties showed the highest and the lowest a-amylase activityin the larvae
fed on Arbequina and Mari varieties, respectively. The highest activities of a- and pB-glucosidase
were found in Frangivento and Fishomi varieties, respectively. The lowest activities of a-
glucosidase was in the larvae fed on Amigdalifolia, Zard and Conservalia varieties but the lowest
activities of B- glucosidase was determined in the larvae fed on Zard, Kalamata and Arbequina
varieties. The highest activities of trypsin-like, chymotrypsin-like, elastase, cathepsin B, cathepsin
L and cathepsin D were observed on Amigdalifolia, Coratina- Balidi, Mari, Conservalia, Balidi and
Arbequina varieties, respectively while the enzymatic activities were the lowest in thelarvae fed on
Roghani- Kalamata, Zard, Manzanilla, Kalamata, Coratina- Conservalia- Kalamata, Roghani
varieties, respectively. Finally, it was found that proteinaceous extract of knotweed has inhibitory
effect on a-amylase. ICso value of the extract was estimated 0.062 mg/ml. The results of the current
study showed presence of digestive enzymes of a-amylase, glucosidases and proteases in the larval
gut of olive fruit fly. Also, feeding of larvae on different olive varieties affected activities of
digestive enzymes.

Key words: o-Amylase, a- and p- glucosidase, digestive protease, Olive, inhibitor
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[Zohary s,ls g0l (solamdl cownl a5 sl (glail foae Gblie ;o asad LS slaaisd 5l SO oyeh; oo )0

Olea (0. = 3 ;su; and Hopf, 2000; Loumou and Giourga, 2003; Barbera and Dettori, 2006]
[Besnard et al., 2002; oS o o, arwgill g gl ol iy 31 jo a5 coul i>g ¢ 2l); lgl L europaea)
VL LI LS gk V/EY L Lol (slo, i 50 095 S 5 daw o yiies 2008; Sheidai et al., 2010]
ssb olnl & s 995 B8 oley [Vossen, 2007] wily oo JiSe (ygelen VY L (s 5 (g5 LS Ggele
Sl o oo plxl Glpl jo 8 Jlo Yeve g0 10 g0 CuiS e oo plid doled Jg s adtie JolS
ol bgrye el dde oy AD AS 0ad o S ) Jled jo iy sl ol = o [Sadeghi, 1992]
Voo Jlo jo g 00g LS e aw 5l i olpl 5o ) gl eSS 55 zlaw [Sadeghi, 1992] el dilais
g 4Bl oS el 0 e ciS w3 sla L yo [Zeinanloo, 20060] as 0,9l 5 o5 £ e e e sgam 0 ol odgs
[Samaee et al., 2003; Hosseini-Mazinani o] o Casds G5 g, o FO+ + 4Vl 90 b LS A0+«

et al., 2004; Noormohammadi et al., 2007; Omrani-Sabbaghi et al., 2007; Sheidai et al., 2007]

05y e & Cwl Gl e gladle g baglen BT Gl (LS ple sile g o
om0 CusgS 3l adas b lag,Y ol oo WSl o o 5 5| S Bactroceraoleae Gmelin (Diptera: Tephritidae)
5 oF) O Adesl SRl g 58) CedeS Rl i sles else 995 s il 5 RS ogee (03 (258
L Euphyllura olivina (Homoptera: Psyllidae) 55 Slae b Jows sloo, s [Zalom et al., 2009] s o
Wedoo Olsz Sloge ) 9 SzeS beegee JSAT a5 i) cum «S3L Slaasll 5 5 sl s
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Bacterocera oleae :yg5s ) o wlbls Cons y —V-)

cél a5 el Tephritidae coslgls ¢ Diptera) Ybgo saxul, 5l Bactrocera oleae (Gmelin) 905 (e

[Richard et al., 2003; Vossen et al., aib oo 4l noe b, sail> sla,gis ol clice 5 00gr (g © e
Salr doi g mle Slaldd (Shus gl 5 53 @b Glpto wiiS oo 385 g5 (Sosee 5l Ladd g 03 3Bsise by, Y 2006]
FAs S g gy sogee 1) 0 (58 G ) Senl 0dd piss 093 A (9 ) (o Se o bl )3 0 (oo 4085
gm0 G Ko plu 5l ey wWSe [Zalom et al, 2009; Weems and Nation, 2009] sgis co 50 €9, &l
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[Weems and Nation, cesl iz cpl )0 baisS o 5868 51 o 5 Steenwyk, 2003; Zalom et al., 2009]
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ail> j0 g sloged ) 4 (S [Weems and Nation, 2009] el K5y olws (g3ls0 b aw b iy zlaw o (4l
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