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Abstract

A laboratory study evaluated how aqueous and ethanolic extracts from Mentha spicata and
Carissa macrocarpa affect the mortality of nymphal and adult stages of Myzus persicae.The
extracts were tested at concentrations of 5, 10, and 20 mg/ml, and mortality was assessed after
72 hours of exposure. The alcoholic extract of M. spicata produced dose-dependent mortality
in nymphs (45.6%, 74.0%, 90.1%) and adults (44.3%, 57.7%, 78.9%) at 5, 10 and 20 mg/ml,
respectively. The aqueous extract of M. spicata resulted in lower but substantial mortalities:
nymphs (41.0%, 55.0%, 77.5%) and adults (28.6%, 41.3%, 67.9%) at the same
concentrations. For C. macrocarpa, the alcoholic extract induced mortalities of 56.7%, 72.2%
and 84.5% in nymphs and 43.3%, 61.9% and 72.9% in adults at 5, 10 and 20 mg/ml,
respectively; its aqueous extract yielded mortalities of 40.1%, 53.3% and 73.3% (nymphs) and
15.7%, 28.9% and 40.0% (adults). In all treatments, the highest mortality was observed at 20
mg/ml after 72 hours. Overall, mortality increased with extract concentration; alcoholic
extracts were generally more active than aqueous ones, and nymphs were more susceptible
than adults. These results indicate that both plant extracts—particularly their alcoholic
fractions—have potential as botanical agents against M. persicae.

Keyword: Nymphal stage of the insect, Adult stage of the insect, east Significant Difference
(LSD) test, Concentration of bioactive extract, aqueous extract, alcoholic extract, biological
control.

Introduction according to FAO data[12]. Eggplant is

cultivated for its fruits, which are
Eggplant (Solanum melongena L.) ranks consumed after cooking. It is also used in
third in  nutritional ~ value among the preparation of pickles and can be
Solanaceae crops after potato and tomato preserved frozen or canned for export
and supports humar_1 health with high levels purposes. The fruits of eggplant possess
of vitamins and minerals [28, 10, 11]. Its medicinal properties, as they are beneficial
native range is China and India, and it is an in the treatment of asthma, diabetes,
important  vegetable crop in Iraq and cholera, and severe diarrhea, and they also
tropical areas to which its cultivation help reduce blood cholesterol levels and
spread from those origins. [16]. Eggplant is treat certain liver disorders[22]. The green
cultivated in open fields, tunnels, and peach aphid, Myzus persicae, is a major
greenhouses, and Iraq holds a prominent global pest that attacks about 40 plant
position among the countries producing families, including many vegetable crops,
this crop, with a total production of fruit trees, and ornamentals [8]. The green
approximately  56.62  million  tons peach aphid, Myzus persicae, is an
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economically significant insect with a very
wide host range and is distributed across
various regions of the world. It typically
resides on the undersides of leaves, where
it extracts plant sap, causing wilting,
yellowing, and leaf curling, as well as
damage to the tender parts of the plant.
Additionally, the aphid secretes honeydew,
which leads to dust accumulation on the
leaves, interfering with photosynthesis and
attracting other insects such as ants, flies,
and wasps [15]. The green peach aphid,
Myzus persicae, infests a broad range of
plants and shrubs, and numerous plant
species have been documented as hosts in
central Irag, including peach, orange,
lettuce, hibiscus, mulberry, purslane,
carnation, sesame, and sunflower[21].The
green peach aphid (Myzus persicae) is one
of the most widespread aphid species,
possessing an extremely broad host range
of over 400 plant specie [26]. It is
distinguished by its remarkable efficiency
in transmitting viral diseases. [31] This
aphid also has a remarkable capacity for
rapid reproduction due to high offspring
numbers per individual and a short
developmental period. It reproduces both
sexually and asexually in alternation [20].
Many aphid species are present in lIrag,

such as Rhopalosiphum padi L. and
Schizaphis  [2]..Botanical insecticides,
especially plant extracts, provide an

effective alternative because they contain
compounds similar to synthetic pesticides,
show high toxicity to pests, and break
down quickly without leaving harmful
residues [27].Plant extracts are considered
rich sources of bioactive compounds that
can affect one or more pest species through
various mechanisms. Many of these
compounds have been reported to act as
feeding deterrents, oviposition inhibitors,
repellents, or direct toxins against a range
of pests[11,19].Recent studies have
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highlighted the potential of using plant
extracts and essential oils as effective and
environmentally friendly alternatives to
synthetic ~ chemical  pesticides  for
controlling numerous harmful  pests
Previous research has also demonstrated
the efficacy of several plant extracts in
insect management and their potential
integration into integrated pest
management programs [9].These extracts
are widely applied in pest control due to
their plant origin, rapid environmental
degradation, and low toxicity to humans,
animals, and natural enemies [7,30].This
study tests ethanolic and aqueous extracts
of Mentha spicata and Carissa
macrocarpa on selected life-history traits
of M. persicae under laboratory conditions.

Materials and Methods
Plant Material Collection

We collected samples of Mentha spicata
and Carissa macrocarpa in July 2025 from
Al-Musayyib, Babylon, Iragq. We washed
the material to remove dust and debris, air-
dried it at room temperature with
occasional stirring to prevent fungal
growth, and ground it in an electric grinder
for 15 minutes to obtain a fine powder. We
stored each powder separately in tightly
sealed glass containers (27 cm height x 9
cm diameter) and refrigerated them until
use.

Preparation of Aqueous Extracts

Aqgueous extracts were prepared following
the method described by Harborne [17],
with modifications. Ten grams of the dried
powder from each plant were placed in a
500 ml glass beaker, to which 200 ml of
distilled water was added. The mixture was
stirred with a magnetic stirrer for 15
minutes to enhance extraction, then kept in
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a tightly closed container for 24 hours at
room temperature. The mixture was
filtered several times through filter paper,
and the filtrate was centrifuged at 3000
rpm for 10 minutes. The resulting residues
were collected, placed in small glass
bottles, sealed tightly, and stored under
refrigeration until use.

We placed ten aphid nymphs or adults
individually into plastic Petri dishes (1.6 x
9 cm) containing a minimal food medium,
sprayed each dish with 3 ml of the
prepared extract and left them to air-dry for
two minutes; three replicates were
performed for each concentration and for
the control (distilled water), and dishes
were incubated at 25 + 2 °C with mortality
recorded at 24, 48, and 72 hours.

Preparation of Alcoholic Extracts

Alcoholic extracts of Mentha spicata and
Carissa macrocarpa were prepared using a
Soxhlet apparatus as described in [18]. Ten
grams of dried plant powder were extracted
with 200 ml of ethyl alcohol at 45 °C for
24 hours. The extracts were then
concentrated using a rotary evaporator, and
the dry residues were collected in pre-
weighed, sealed glass containers. The
residues were further dried in an electric
oven at 40-45 °C to remove any remaining
moisture and stored in a refrigerator until
use.

For bioassays, we dissolved 6 g of dried
extract residue in 3 ml ethanol and 3 ml
dispersing agent, then brought the volume
up to 100 ml with distilled water to make a
6% stock solution (60 mg/ml). From that
stock we prepared working concentrations
of 5, 10, and 20 mg/ml. The control
contained 3 ml ethanol, 3 ml distilled
water, and the dispersing agent.
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Statistical Analysis

The experiments were conducted using a
completely randomized design (CRD) in a
factorial arrangement. Data were analyzed
using the Least Significant Difference
(LSD) test at a 0.05 probability level to
determine the significance of differences
among treatments. Mortality percentages
were corrected according to Abbott’s
formula [1]:

Corrected mortality (%) = ((Mortality in
treatment — Mortality in control) / (100 —
Mortality in control)) x 100

Results and Discussion

Table 1 shows a clear dose- and time-
dependent effect of Mentha spicata
extracts on Myzus persicae nymph
mortality. The alcoholic extract produced
the highest mortality (90.1%) at 20
mg-ml~ * and the lowest mortality (31.7%)
at 5 mg-ml~ . The aqueous extract was
less active, with mortalities of 77.5% and
18.8% at 20 and 5 mg-ml~ 1, respectively.
Mortality increased with exposure time and
concentration: for the alcoholic extract,
mean mortalities at 24, 48 and 72 h across
5, 10 and 20 mg-ml~ * were 42.9%, 48.0%
and 52.4%, respectively; the corresponding
values for the agueous extract were 28.4%,
35.2% and 43.3%. Overall mean mortality
was higher for the alcoholic fraction
(47.7%) than for the aqueous fraction
(35.6%). The maximum observed effect
(90.1%) occurred with the alcoholic extract
at 20 mg-ml~t after 72 h. Statistical
analysis (CRD, factorial arrangement;
LSD, P < 0.05) indicated that
concentration, exposure time and their
interaction had significant effects on aphid
mortality.
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These findings are consistent with previous
reports of strong insecticidal activity in
alcoholic plant extracts, for example the
high  toxicity = of  Chrysanthemum
cinerariifolium alcoholic extract against M.
persicae and Plutella xylostella [29].

Variation in efficacy among plant species
and extract types has also been
documented [4], and similar dose-
dependent increases in aphid mortality
were observed with neem seed oil [25].

Table 1. Mortality (%) of Myzus persicae nymphs after 24, 48, and 72 hours of
exposure to aqueous and alcoholic extracts of Mentha spicata.

extracts on adult Myzus persicae
mortality.  The  alcoholic  extract
produced the highest mortality (78.9%)
at 20 mg-ml~ * and the lowest mortality
(23.3%) at 5 mg-ml~ 1. The aqueous
extract was less active overall, with
mortalities of 67.9% and 10.0% at 20
and 5 mg-ml~ %, respectively. Mortality
consistently  increased  with  both
exposure time and extract concentration:
alcoholic-extract mortality  values
spanned low to intermediate levels up to
72.5% across treatments, while the
aqueous extract showed corresponding
increases (18.8%, 37.0% and 58.8% at
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Overall mean mortality was greater for
the alcoholic fraction (39.8%) than for
the aqueous fraction (28.6%). The
maximal effect (78.9%) was observed
with the alcoholic extract at 20 mg-mi~ 1
after 72 h. Statistical analysis indicated
that differences among concentrations,
exposure times and extract types were
significant (CRD, factorial arrangement;
LSD, P < 0.05), and that the interaction
of these factors influenced adult
mortality.

These results align with prior reports
showing superior insecticidal activity of

ISSN 2072-3857

Extract type concentration 24 48 72 Concentratio | average
mg/ml n
Mg/MlI
Aqueous Extract Control 0.0 0.0 0.0 0.0 35.6
5 18.8 232 | 41.0 27.6
10 35.8 53.9 | 55.0 48.2
20 59.0 63.7 | 77.5 66.7
average time periods 284 | 352 | 433
Alcoholic Extract Control 0.0 0.0 0.0 0.0 47.7
5 31.7 389 | 45.6 38.7
10 60.1 673 | 74.0 67.1
20 79.9 86.0 | 90.1 85.3
Average Mortality Over Time 429 | 48.0 | 524
LSDg o5 Between Extract Types 2.1
LSDg o5 Between Concentrations 5.8
LSDg o5 Between Time Intervals 6.0
LSDy g5 For Interaction (Extract x Concentration x 7.4
Time)
Table 2 demonstrates a clear dose- and the examined concentrations/time
time-dependent effect of Mentha spicata points).
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alcoholic plant extracts—for example,
ethyl-alcohol extracts of Lantana camara
showed higher toxicity than some
comparative plant extracts against aphid
nymphs [16]. The present findings
suggest that bioactive constituents
soluble in ethanol are more efficacious
(or more bioavailable) against adult M.

persicae than water-soluble fractions. To
strengthen the toxicological profile,
further work should include
LCs o /LCy o estimations, presentation
of means =+ SE (or 95% ClIs), and
assessments of phytotoxicity and field
performance.

Table 2. Mean mortality (%) of adult Myzus persicae following treatment with
Mentha spicata extracts at varying exposure times

Extract Type Concentration 24 48 72 | Concentration | Average
Mg/MI Mg/MI
Adqueous Extract Control 0.0 0.0 0.0 0.0 28.6
5 10.0 | 17.9 | 28.6 18.8
10 30.1 | 39.6 | 413 37
20 48.7 | 60.0 | 67.9 10
Average Time Periods 22.2 29.3 | 32.0 20
Alcoholic Control 0.0 0.0 0.0 0.0 39.8
Extract 5 233 | 34.1 | 443 33.9
10 499 | 511 | 57.7 52.9
20 655 | 73.3 | 789 72.5
Average Mortality Over Time 346 | 39.6 |45.2
LSDg o5 Between Extract Types 2.7
LSDy 05 Between Concentrations 3.0
LSDg 05 Between Time Intervals 4.6
LSDy g5 For Interaction (Extract x Concentration x 54

Time)

Table 3 demonstrates a marked dose-
and time-dependent effect of Carissa
macrocarpa extracts on Myzus persicae
nymph mortality. The alcoholic extract
produced the highest mortality (84.5%)
at 20 mg-ml~ * and the lowest mortality
(50.8%) at 5 mg-ml~ t. The aqueous
extract was less active overall, with
mortalities of 73.3% and 30.0% at 20
and 5 mg-ml~ 1, respectively. Mortality
increased with both exposure time and
extract concentration: for the alcoholic
extract recorded mortalities were 53.6%,
68.5% and 80.4% at 24, 48 and 72 h,
respectively, corresponding to increasing
concentrations of 5, 10 and 20 mg-ml~ *.
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The agueous extract showed parallel but
lower responses (34.5%, 50.5% and
65.5% at 24, 48 and 72 h, respectively,
for 5, 10 and 20 mg-ml~ 1). Overall
mean mortality was greater for the
alcoholic fraction (50.6%) than for the
aqueous fraction (37.5%). The maximum
effect (84.5%) occurred with the
alcoholic extract at 20 mg-ml~ * after 72
h. Statistical analysis indicated that
differences among  concentrations,
exposure times and extract types were
significant (CRD, factorial arrangement;
LSD, P < 0.05), and that interactions
between these factors influenced nymph
mortality.
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Phytochemical studies indicate that C.
macrocarpa contains numerous
secondary metabolites—phenolics
(flavonoids, tannins, anthraquinones),
terpenoids  (saponins, triterpenoids),
steroids and variable amounts of
carbohydrates—which may underlie the
observed  bioactivity[23].  Similarly,

alkaloid-rich  extracts from related
species have been reported to shorten
nymphal duration and reduce adult
fecundity in other aphids, supporting the
notion  that  specific  secondary
metabolites can affect multiple life-
history traits of aphids. [6].

Table 3. Mortality of Myzus persicae nymphs under different exposure times to

Carissa macrocarpa extracts

Myzus persicae exposed to aqueous and
alcoholic extracts of Carissa macrocarpa
at three concentrations (5, 10 and 20
mg-ml~ 1) and three exposure times (24,
48 and 72 h). The alcoholic extract
produced the highest mortality (78.9%)
at 20 mg-ml~ * and the lowest mortality
(23.3%) at 5 mg-ml~ . The aqueous
extract showed lower activity overall,
with mortalities of 67.9% and 10.0% at
20 and 5 mg-ml~ 1, respectively. A clear
dose-response and  time-dependent
pattern was observed: for the alcoholic
extract, mortality increased  with
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reaching 33.9%, 52.9% and 72.5% at 5,
10 and 20 mg-ml~ * after 24, 48 and 72
h, respectively. The aqueous extract
followed a similar but less pronounced
trend (18.8%, 37.0% and 58.8% at 5, 10
and 20 mg-ml~ ! after 24, 48 and 72 h,
respectively).

Overall mean mortality was greater for
the alcoholic extract (40.4%) than for the
aqueous extract (18.4%). The maximum
effect (78.9%) was observed with the
alcoholic extract at 20 mg-ml~ * after 72
h. Statistical analysis (CRD, factorial
arrangement; LSD, P < 0.05) indicated

ISSN 2072-3857

Extract Type Concentration 24 48 72 | Concentratio | Averag
Mg/MlI n e
Mg/MI
Aqueous Control 0.0 | 0.0 0.0 0.0 37.5
Extract 5 30.0 | 33.3 | 40.1 34.5
10 46.7 | 50.0 | 53.3 50.0
20 60.0 | 63.3 | 73.3 65.5
Average Time Periods 34.1 | 36.7 | 417
Alcoholic Control 0.0 | 0.0 0.0 0.0 50.6
Extract 5 50.8 | 53.3 | 56.7 53.6
10 64.1 | 69.3 | 72.2 68.5
20 76.7 | 80.0 | 84.5 80.4
Average Mortality Over Time 479 | 50.6 | 53.3
LSDO0.05 Between Extract Types 3.47
LSDO0.05 Between Concentrations 5.74
LSDO0.05 Between Time Intervals 6.70
LSDO0.05 For Interaction (Extract x Concentration x 7.94
Time)
Table 4 presents adult mortality of concentration and exposure time,
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that concentration, exposure time and
extract type significantly affected adult
mortality, and that their interaction
contributed to the observed variability.

These results corroborate previous
reports that the insecticidal efficacy of
botanical extracts depends on plant
species and extraction solvent [4].
Phytochemicals present in some plant

extracts can interfere with insect
digestive  enzymes  (e.g.,, midgut
proteases) and alter hemolymph

constituents such as proteins and sugars,
potentially forming indigestible

complexes that disrupt metabolism and
reduce survivorship [24]. Comparable
solvent-dependent activity has been
reported for other species—for example,
organic solvent extracts of C. nerme
(jasmine) showed differential efficacy
against M. persicae, with hexane extracts
often being most active, followed by
ethyl acetate and ethanol extracts [3].
Finally, several studies note that
prolonged exposure intensifies effect
sizes, a pattern consistent with the time—
dose relationship observed here (see also
references 4, 8, 10, 17)

Table 4. Mean mortality (%) of adult Myzus persicae following treatment with
Carissa macrocarpa extracts at various exposure times

The findings of the present study
demonstrated that leaf extracts of
Mentha spicata and Carissa macrocarpa
exhibited significant bioactivity against
the green peach aphid (Myzus persicae).
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mortality in the target insect population,
indicating their potential as botanical
insecticides. Among the tested solvents,
the ethanolic extracts of both plant
species showed superior insecticidal
efficacy compared with the aqueous

ISSN 2072-3857

Extract Type Concentration 24 48 72 | Concentration | Average
Mg/MI Mg/MlI
Aqueous Control 0.0 0.0 0.0 0.0 18.4
Extract 5 10.0 14.2 | 15.7 13.3
10 20.1 24.7 | 28.9 24.6
20 31.1 35.6 | 40.0 35.6
Average Time Periods 15.3 186 | 21.1
Alcoholic Control 0.0 0.0 0.0 0.0 40.4
Extract 5 33.8 39.9 | 433 39.0
10 51.1 58.1 | 61.9 57.0
20 63.1 66.6 | 72.9 67.5
Average Mortality Over Time 37.0 412 | 445
LSDg 5 Between Extract Types 2.47
LSDg o5 Between Concentrations 474
LSDg o5 Between Time Intervals 5.70
LSDy g5 For Interaction (Extract x Concentration 7.94
x Time)
Conclusion: Both  extracts caused  noticeable
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extracts, suggesting that ethanol is more
efficient in extracting active
phytochemical constituents responsible
for insect toxicity .A dose- and time-
dependent relationship was observed, as
mortality increased progressively with
higher  concentrations and longer
exposure  periods. The maximum
mortality rate was recorded at a
concentration of 20 mg/mL after 72
hours of exposure .Furthermore, the
nymphal stages of M. persicae were
found to be more susceptible to the plant
extracts than the adult stages,
highlighting  the  importance  of
application timing and target stage
selection in integrated pest management
(IPM) strategies.

Recommendation:

Further investigations are recommended
to evaluate the bioactive compounds
present in the ethanolic leaf extracts of
Mentha spicata and Carissa macrocarpa
against insect species belonging to
different orders. Additionally, efforts
should be directed toward isolating and
synthesizing the active constituents
responsible for the insecticidal activity
observed in the ethanolic
extracts.Moreover, integrating these
botanical extracts into integrated pest
management (IPM) programs is strongly
encouraged, as they can serve as eco-
friendly alternatives to conventional
synthetic insecticides, thereby reducing
environmental risks and pesticide
resistance.
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