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Table 1. Probit analysis of the oral toxicity of extract of Mentha piperita, Salvia officinalis, Glycyrrhiza glabra
and Crocus sativus on fourth instar larvae of Plodia interpunctella.

Bioassa LC25 95% LC50 95% LC90 95%

(Oral Tglxicity) cL) ( cL) ( cL) 5% " stope + s x:

Mentha 6.67 9.76 19.25

piperita (4.56-7.23) (7.86-11.45) (17.88-21.04) 3.753£0.43 2.67

Salvia 6.21 10.34 20.55 3.56+0.66 2.15

officinalis (5.34-7.90) (8.06-12.46) (18.87-22.4)

Glycyrrhiza 7.76 11.34 21.34 2.87+0.23 2.88

glabra (5.58+8.44) (8.75+13.56) (19.6+23.45)

Crocus sativus ~ 8.44 11.50 22.36 2.90+0.55 3.12
(6.33+9.90) (10.34412.77)  (20.4+24.8)

LC: lethal concentration (% W/V), CL: confidence limits, X2. Chi-square value, and df: degrees of freedom.
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Fig. 1. Total hemocyte count of fourth instar larvae of Plodia interpunctella affected by feeding on infected diet
by different concentration of plant extracts after 24 and 48 h.

ol eSS Cele FA 5 Y L L Yrcble
OYAEVI/Y Jldie 4 oy 4 |y boawdgl S
@ S 0 i O35 CaSe o e 53 3de OVFEVY/NY
oy Yo Chle js e a lagles ple sl Oli dals
o) s b IS G ¥ sste Bl
S 3 oS IS sl ol (sled e Ol 4 nd sk
By aulp 1y Edle o sYL (1o S 5 6l

Y JSK8) &yls Ol i

A T @ by glesls LSyl 45
5 Ot (B (il gl S (gloojlas
lyles oled 3 bl sl slas L, Oldes
el & coni(F=36.75; dre = 25.78;P =0.0001)
DSyl daa 03l gme sl (6l yls

on e Sl FA I g 1l b JE 0 e e
VYOF 2AF/0F jldie & Lbluw d 51§ sl 55 1, S5l

g@@utu.ataomof?&,uap,aax



...cg w0 “5|.n.|9 éla&’ oslas xﬁ? LS SRE 9 bb')w.h,f‘

e

1400 -

1200 +

1000 +

800 o

600 +

Number of granulocyte (cell/imm3 hemolymph)

200 +

Control 6%

m Conrol 24 h

m Conrol 48 h

u Merntha piperital 24 h
Salvia officinalis 24 h

w Glycyrrhiza glabra 24 h

® Crocus Sativus 24 h

u Mentha piperital 48 h

m Salvia officinalis 48 h

o Glyoyrrhiza glabra48 h

m Crocus Sativus 48 h

10% 20%

Calides (L b oos JT o guan glis qiﬁj_jhbﬁ G o pb CJL@_?Q‘»})Y (SLA\L-.:AN}J}.;‘J? sl =Y JS.:

Q;wa/\;\’fg;jfj\ﬂ@kfdho)w

Fig. 2. number of granulocytes of fourth instar larvae of Plodia interpunctella affected by feeding on infected
diet by different concentration of plant extracts after 24 and 48 h.
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Fig. 3. number of plasmotocytes of fourth instar larvae of Plodia interpunctella affected by feeding on infected
diet by different concentration of plant extracts after 24 and 48 h.
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Fig. 4. enzyme activity of fourth instar larvae of Plodia interpunctella affected by feeding on infected diet by
different concentration of plant extracts after 24 and 48 h.
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Abstract

Hemolymph of insects is their last defense barrier against foreign factors such as poison particles, pollutants,
fungal and bacterial spores and plant metabolites. As the main pillar of physiological defense, hemocytes
circulate in the hemolymph and react to stress by changing their number in the early stages. In this research, the
effect of the aqueous extract of Mentha piperita, Salvia officinalis, Glycyrrhiza glabra and Crocus sativus on the
immune system of Plodia interpuncetlla Hubner (Lepidoptera: Pyralidae) was investigated. Fourth instar larvae
were treated with aqueous extracts of plants in concentrations of 10, 6 and 20%. hemocyte density and phenol
oxidase activity were measured and recorded in two time periods of 24 and 48 hours. The results showed that the
effect of different extracts on the total number of cells, plasmotocytes and granulocytes was significant
compared to the control and increased with the increase in the concentration of the extracts in all treatments and
at both test times. The total number of cells in the treatment of S. officinalis with a concentration of 6% after 48
hours and M. piperita with concentrations of 20% and 10% increased the most compared to the control. The
number of granulocytes under the treatment of S. officinalis with a concentration of 6% after 48 hours showed
the greatest increase compared to the control group. plasmotocytes also increased significantly under the effect
of M. piperita treatment with concentrations of 10% and 20% after 24 hours and 20% concentration after 48
hours compared to the control. According to the evaluations, the 20% concentration of S. officinalis showed the
highest increase in phenol oxidase activity compared to the control and other treatments. The obtained results
confirmed the response of the P. interpunctella immune system to the introduction of plant extracts into the
hemolymph, which was associated with significant changes in cell density and phenol oxidase enzyme activity.
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