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ABSTRACT 
 

The experiments were conducted in the laboratory Plant Protection Research 
Institute Dokki- Giza, to study the effect of Anethum groveolenus Dill, Ambrosia 
maritime Damaseia extract, Cumminum  cyminum  Cumin; Syzyguim aromaticum 
Clove and Allium  maritime  Garlic on activity of some enzymes in( Tuta absoluta 
Meyrick) on tomato plants were investigated. After the tested compounds application, 
the results revealed that these compounds had various effects on the activity alkaline 
phosphatases, α and β esterases and carbohydrates hydrolyzing enzymes  
( trehalase, invertase and amylase  ( . The enzyme activity reduced or increased 
significantly. Activity of alkaline phosphatases, α  and β esterases were higher in 
Damasiea on T. absoluta, in comparison to control. The percentage of increase of 
alkaline enzymes activity were +22.28 and +17.38 and +13.34 % in T. absoluta 
respectively. Also, in cumin and garlic extracts treatments . Generally, in case of T. 
absoluta treatments,  the results of damasiea extract indicated high increase (+40.1% 
in comparison to control) in activity of beta- esterases and invertase enzymes but high 
decrease (+45.9%), in alpha- esterases activity only. 

The results indicated  that the damasiea extract had direct effects on the 
metabolism in the body Tuta absoluta.   

 

INTRODUCTION 
 

The tomato leafminer Tuta absoluta (Meyrick,) is a microlepidopteron 
has 12 generations per years  ( Siqueira et al. 2000), it was originally 

described in 1917 by Meyrick as Phthorimaea absoluta, based on individuals 
collected from Huancayo (Peru). Later, the pest was reported as 
Gnorimoschema absoluta (Clarke, 1962), Scrobipalpula absoluta (Povolny, 

1964) or Scrobipalpuloides absoluta (Povolny, 1987), but was finally 
described under the genus Tuta as T. absoluta by Povolny in 1994. Tuta 
absoluta larvae feeds on the leaves of tomato Lycopersicon sp. by making 

tunnels in mesophyll of tomato leaf, also attack the stem and fruit of tomato 
plant. the activity of α and β - esterases. Cloves, cumin, garlic, dill extracts 
revealed significant decrease in the both enzyme activity in T. absoluta. 

 Tuta absoluta attacks several species of Solanacesous plants. There 
are host records on many Solanum species, including  Tomato ,aubergine  
(S. melongena), pepino (S. muricatum) and black nightshade (S. nigrum). It 

hosts in other genera in the Solanaceae include peppers (Capsicum spp.), 
devil’s apple (Datura stramonium) and tobacco tree (Nicotina glauca) 
(Korycinska and Moran, 2009). On potato, T. absoluta only attacks aerial 
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parts, thereby not directly impeding tuber development. Nevertheless, leaf 
feeding may indirectly lower potato yield and under appropriate climatic 

conditions, T. absoluta could become a pest for the potato crop (Derbalah et 
al.,  2012 and Maiche, 2009). 

 

MATERIALS AND METHODS 
 

The experiments were conducted in the laboratory Plant Protection 

Research Institute Dokki- Giza al plants selected for this study are listed in 
Table (1), which includes four different families, five species, English name, 
Arabic name and the active parts which was used. 

Table (1): Plants investigated for biological activity against T. absoluta. 
Scientific 
Name 

Anethum 
groveolenus 

Cumminum 
cyminum 

Syzyguim 
aromaticu 

Allium 
sativumi 

Ambrosia 
maritime 

English name Dill Cumin Clove Garlic Damaseia 

Family Umbelliferae Umbelliferae Myrtaceae Liliaceae Compostiae 
Tested Part Seeds Seeds Flowers Globes Leaves 

  

Preparing of the plant extracts as described by Su (1985) for Dill and 
Cumin seeds, Clove flower and Damaseia leaves. Concentrations of 5, 10, 15 
and 20 ml were prepared from the stock solution for the extracts of Dill, 

Cumin, Clove and Damaseia leaves for conducting the experiments but in the 
case of garlic, the globes of Allium sativum  were cut into small pieces, then 
soaked in water (1g:1m1). The mixture was mixed in a household grinder. 

The extract was kept in glass stoppered bottles in refrigerator and its 
concentration was considered a 100% w/v. Different concentration was 
prepared by adding different quantities of the water to a constant volume of 

the initial extract. Following concentrations; 5, 10, 15 and 20 ml were 
prepared by diluting the liquid formulation in distilled water. The water 
extracts were used for the tests. 

* Alkaline phosphatase (AlKP) was determined according to the method 
described by Powell and Smith (1954). 

* Alpha and Beta- esterases (α-E, β-E) were determined according to the 

method of Van Asperen (1962) using α - naphthyl acetate and β - naphthyl 
acetate as substrates respectively. 

* The methods to determine the digestion of trehalose, starch and sucrose by 

trehalase, amylase and invertase enzymes respectively were similar to 
those described by Ishaaya and Swiriski (1976). 

Statistical analysis: 

The mortality was corrected using Abbott's formula (1925). 
The statistical analysis (ANOVA and Simple correlation) of the obtained 

data were performed by using SAS program (SAS Institute, 1988) which run 

under Windows. Also the difference between means was conducted by using 
Duncan's multiple range tests by this program. 
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RESULTS AND DISCUSSION 
 

Data in Table (2), indicated that after tested plant extracts treatment, 
the activity of alkaline enzymes in the supernatant of the homogenate T. 
absoluta increased or decreased as affected by the tested plant extracts 

compared with control. In dill, damaseia and clove extracts treatment, alkaline 
enzymes activities increased significantly. The percentage of increase of 
alkaline enzymes activity were +22.28 and +17.38 and +13.34 % in T. 

absoluta In dill, damaseia and clove extracts treatment  respectively. Also, in 
cumin and garlic extracts treatments, alkaline enzymes activity decreased 
significantly in T. absoluta, the percentages of enzyme decrease were -45.4 

and  -45.7 respectively. 
Although, in damasiea extract treatment, alpha- esterase activity 

increased significantly, beta- esterase increased significantly in T. absoluta, 

the percentages of enzyme increase were +45.9 and +40.1 % respectively. 
Data represented in Table (3), showed the changes in the activity of 

carbohydrate hydrolyzing enzymes (trehalase, invertase and amylase) of  T. 

absoluta after treated with tested plant extracts. Trehalase activity increase  
significantly after application of clove, cumin, garlic, damasiea and dill 
extracts in T. absoluta, the percentages of enzyme increase were +41.7, +2.2 

,+ 2.6 ,+ 58.5 and +8.5 % in   T. absoluta respectively.  
Invertase activity had a different affect (a significant decrease or 

increase) in clove and cumin extracts treatments, the invertase activity 

decreased significantly in T. absoluta by -21.9 and -11.1 % respectively and it 
increased  significantly in   T. absoluta by +36.5, +14.7 and  +1.6 % 
respectively. Invertase activity decreased significantly after application of 

clove and cumin extracts, Also invertase activity  decrease significantly only 
in T. absoluta after treated with clove and cumin extracts. 

Amylase activity was increased  significantly in T. absoluta after  the 

application of clove, cumin, garlic, damasiea and dill extracts the percentages 
of enzyme increase were +36.6, +40.2, + 63.1, + 32.3 and +21.2% in T. 
absoluta  respectively.  

The results also indicated that amylase and trehalase appeared as the 
most affected enzyme activity with high level of significant increased more 
than invertase enzymes. 

The obtained in Table (4), shows the changes in the activity of α and β 
- esterases. Cloves, cumin, garlic, dill extracts revealed significant decrease 
in the both enzyme activity in T. absoluta. In cloves and cumin extracts 

treatment, percentages of α- esterases reduction were -87.8 and -27.4 % in 
T. absoluta respectively, while the reduction percentages of β- esterases 
activity were -14.2 and -23.3 % in T. absoluta respectively. In dill and garlic 

extracts treatment, percentages of α - esterase reduction were -6.7 and -
7.4% in T. absoluta and the reduction of  β- esterases were -2.4 and 6.7%. 
Generally, in case of T. absoluta treatments,  the results of damasiea extract 

indicated high increase (+40.1% in comparison to control) in activity of beta- 
esterases and invertase enzymes but high decrease (+45.9%), in alpha- 
esterases activity only. 
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The results indicated  that the damasiea extract had direct effects on 
the metabolism in the body Tuta absoluta.   

These results are in harmony with (El-Ghar et al., 1995) who observed 
pronounced decrease in the carbohydrate hydrolyzing enzymes especially 
amylase and invertase after treated 5

th
 larval instars of Spodoptera littoralis 

with sublethal concentrations of thuringeinsin (beta-exotoxin of B. 
thuringiensis). Also, Eid (2002) found Consult and Mimic decreased the 
invertase activity after 5 days of treatment, whereas Consult, Atabron and 

Cascade exhibited reduction in trehalase and invertase activities.  
The activities of trehalase, invertase and amylase enzymes in larvae 

treated with spinosad and triflumuron were generally decreased than 

untreated larvae during different tested times (Mead et al., 2008). On the 
other hand, Khedr et al., (2005) reported that, when 4

th
 larval instars were 

treated with Consult, Atabron, Match, Mimic and Cascade noticed increase in 

the carbohydrate hydrolyzing enzymes was recorded. Furthermore, the 
irregular effects of IGRs which ranged between decrease or increase during 
the tested time intervals was observed by (Mohamady, 2000). This 

contradiction in results may be due to difference in treatments, larval instar, 
concentrations used and tested times. The activities of trehalase and 
amylase were increased at the initial time intervals (after 24 hr.) than the last 

one (after 72 hr.). The reverse was true in the case of invertase enzyme. 
Abdel-Fattah et al., (1986) showed that the activities of the three enzymes 
were much higher at the initial time interval (Zero-time) than at the last one 

(96 hr.) at the three concentrations used of diflubenzuron and triflumuron 
(LC15, LC30 and LC50).  

Great reduction was also showed in amylase activity of the 4
th

 instars 

larvae of S. littoralis after fenvalerate treatment. As for invertase and 
trehalase enzymes activity was decreased after 48 hrs from treatment but 
after 72 hrs from treatment, the enzymes activities were increased 

(Mohamady, 2000). 
Trehalase, amylase and invertase activities  increased in S. littoralis to 

highest activities after 7 days of Bacillus thuringiensis treatment. Then these 

enzymes activities begin to decrease (Heba, 2005). 
 
Table (2): Alkalin phosphatase activity of 4

th
 larval instar of Tuta 

absoluta after treatment and control. 
 
Treatment 
 

Alkaline phosphatase 

Enzyme activity (mean ± S. E) % 

Clove 1011±4
d
 +13.34 

Cumin 585±20
b
 -45.4 

Garlic 761.7±29
a
 -45.7 

Damasiea 1047±6
c
 +17.38 

Dill 1090.7±10
b
 22.28+ 

Control 892±5 ---- 
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Table (3): Carbohydrates hydrolyzing enzymes activities of Tuta 
absoluta treated and control. 

Treatment 

Trehalase Invertase Amylase 

Enzyme         
 activity 

(mean ± S. E) 
% 

Enzyme 
activity 

(mean ±S. E) 
% 

Enzyme 
activity 

 (mean ±S. E) 

% 
 

Clove 321.7±8.7
c 

+41.7 279.3±6.4
b 

-21.9 101.5±2.1
a 

+36.6 
Cumin 232.0±5.6

a 
+2.2 317.7±5.9 -11.1 104.2±1.5

e 
+40.2 

Garlic 287.0±1.7
c 

+2.6 488.3±9.6
a 

+36.5 121.2±1.5
bc 

+63.1 
Damasiea 360±12.1

b 
+58.5 505.3±9.2

a 
+14.7 98.3±1.5

c 
+32.3 

Dill 246.3±2.6
e 

+8.5 363.7±6.1
d 

+1.6 90.1±2.1
f 

+21.2 
Control 227.0±3.6

 
- 357.7±5.1

 
- 74.3±2.1

 
- 

 
Table (4): Non-specific esterases activities of Tuta absoluta treated and 

control. 

Treatment 

Esterase's hydrolyzing 

α- esterase β- esterase 
Enzyme activity 

(mean ± S. E) 
% 

Enzyme activity 
(mean ±S.E) 

% 

Clove 149.7±0.6
d 

- 87.8 677.3±1.25
b 

-14.2 
Cumin 895.3±0.64

d 
-27.4 606.0±0.5

d 
-23.3 

Garlic 1150.3±0.83
a 

-6.7 771.0±0.53
c 

-2.4 
Damasiea 1801.3±0.64

d 
+45.9 1107.7±0.46

e 
+40.1 

Dill 1142.3±1.33
a 

-7.4 737.3±0.53
c 

-6.7 

Control 1234.0±0.5
 

- 790.3±0.32
 

- 
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 علأأن اطأأ ن امات مأأ ا لاطأأب  صأأ ا  ا اا أأ   المستخلصأأ ا الاض ت أأ  تأأير ب ض أأ  

   توت  اضسل وت  النم نمأوبا  
 ،* ع أأأأ د عضأأأأ  الو أأأأ   عضأأأأ  ، اوب أأأأ  علأأأأن عضأأأأ  الو   *،*مصأأأأن ن أمأأأأ   نأأأأ 

 * ا مام  مام *  وعا  *س م   عض  ال ت ح   س  * 
 مصب -ج ت  -ال قي - وق    الاض ت ا *م ه  ضاوث

 مصب -ج م   الات ب – ضا اال لوم  كل  –سم الا وا  **ق
 

أثقف لقتتت  تتت فس تتتع ة ادةتت تمتته هتتتدر سة فس تتع دتتتو  مقاتت  لنتتتات الدقتتع سةةلدتتتتده سةتت لو   قتتت   
سةقمتتف ي   تت دتوسةم تخلصتده سةةلدتقتتع )سة,تلهك سة,متتارك سة,فةثتم كسةثتتاي ا سة م ق تع  لإلتتم ة,تد  س ة قمتتده 

 تتأثقفسه متقت     كسةمقتدمتهأظافه سةةتتدج  أةتب لقت  ت لقته هتدر ا  Tuta absolutaةن,ف  سةقفلو سةفسلع 
و ة,تتتد  اة قمتتتده ه تتتي  تتثدتق  اسة,دلإتتت لأ ا سوةثتتتد القتتتد ا تتتتقفق  لدو تتتددع اةتتالإلتتم ة,تتتد  اة قمتتتده سةث

م امتد لتدةة,ا أا سة قتد     سوةثفتق  اسومقلق كسةتقفقادةق  ) سة,فلاهق فسه م مقةاقتد در ة,تد  هت دتونقت ا ت  تتأثقفس

ة,تد  اةت قي سةثا تثده سة,لتا  دتو ندةتع سةقفلتده  س  قتد :سوتتم,مد لقةه سةةتدج    سةمقدمتهلق   دوس ة قمده 
م تتي ع لإلتتم سةتتتاسةو  79‘:9 +ا 71‘92  +ك88‘82+سةمقدملتع ل,تتم متتر سة,تتلهك سة م ق تتبك سة,فةثتم اةتتم 

م تي ع لإلتم سةتتتاسةو     ;:‘1-ا ;:‘: -اسةخثت  دتو ندةتع سةقفلتده سةمقدملتتع ل,تم متر سة,متار ا سةثتتاي سةتم

م تيع ك اس  س   77‘7-ا 87‘3 -م تتخلا سة,فةثتم اسة,متار اةتمل دو سةقفلده سةمقدملع ةثفتق ة,د  س  سةخث 
 -  لإلم سةتاسةو م ي ع 7‘>+ا :7‘1 +ك >9‘; +دو سةقفلده  سةمقدملع ل,م مر سةثايك سة م ق ب اسة,له اةم

 >9‘> +سة,فةثتم كسة,متار كسةثتاي كسة م ق تب اسة,تله اةتم لم تتخلا ملتعمقلق  دو سةقفلتده سةمقدسوس  س  ة,د  

   لإلم سةتاسةو م ي ع 87‘8+ا 98‘9+ك 9>‘7+ك 4:‘8+ك
ة,تد  اة قمتتده ا  ا,تدة  سوةثتد القتتتد ا تتقفق  ك تثدتق  سة,دلإت لأاأر ة,تد  اة قمتتده سةثقت ت   لإمامتد

اةتدة  قم,تر    لتدة,ةتفام  تخلا سة م ق ع لدةم,دفةعسةمقدملع لم سوةثفتق  اسومقلق  ,در ألإلم دم كسةتقفقادةق  

سةم تخلصتده  أرمتع سوختد دتو سبلإتلتدف   Tuta absolutaدتو م,ددنتع ن,تف   سة م ق ب س تخ سي م تخلا
م اة,ر م تخلا هتا سو,ثتف  سة م ق ب سوخفلأ ألإ ه ة لع ماه لإدةقع لإر  فقه تأثقفهد لإلم س ة قمده سق د

م      تأثقفس


