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Table 1. Analysis of variance for mortality rate of Tribolium castaneum larvae by biosurfactant extracted from
Saphylococcus hominis in different days after treatment.

S.O.V. df Mean Square F-value Pr>F
Day (A) 4 12015.67 83.06 <0.0001
Concentration (B) 9 387.33 2.68 0.0079
AxB 36 104.55 0.72 0.86
Error 100 144.67 - -

CV (%) - 16.14

ok | el LSS o gy Lo 5 Tribolium castaneum ¢S g 55 55Y (MESE) oo 5 68 0 s 5Kk =Y s

Staphylococcus hominis

Table 2. Mean mortality rate (M+SE) of Tribolium castaneum larvae by biosurfactant extracted from
Staphylococcus hominis.

Mortality (%)

1% day 3 day 5" day 7" day g day
50 6.67; 3.33 13.31?_1; 333 20.00+£5.77d-i 40.00+577ag 40.00+£5.77 ag
100 6.67;3.33 13.31?_1; 333 20.00+£5.77d-i 33.33+3.33b-i 40.00+10.0ag
200 3.33+333i 6.67+333hi 1333+881fi 33.33+145b-i 50.00+ 10.0ad
400 6.67 ; 3.33 13.33]c il 6.67 13.33+6.66f-i 30.00+115c-i 56.67+88lac
800 3.33+3.33i 10.00 * 577 2000+577d-i 30.00+577ci 43.33+333af
1000 6.67; 3.33 16.67Z:J_r: 333 36.67+88lah 46.67+333ae 56.67+120ac
1600 3.33+3.33i 10.00 i 577 2333+133d-i 4333+88laf 63.33+88lab
2000 3.33+3.33i 6.67 ig-sl’.SS hi 1667+88lei 36.67+120ah 63.331+6.67ab
5000 6.67 ; 333 6.67+333hi 1000+577¢gi 3333+6.67b-i 63.33+120ab
10000 13.33]c il 3.33 16.67(:i 333 30.00+00ci 56.67+333ac 66.67+88la

probability level.

i1 SaSS s ES Jlazt pebann 53 o SU15 O 305T 31 (615 e sl Ciray 5 s S 53 alie D 51l (sl S0k
The means with the same letters in each column and row do not have a significant difference in the Duncan test at 1%



VoY VAN Jlw <93 8 5lowd cordd al ¢ S 52008 43 (w3 Hle0

References

Ahmed, K., Shaik, A.B., Kumar, G.C., Mongolla, P., Usha Rani, P., Krishna, K.V.S.R., Mamidyala, SK. &
Joseph, J. 2012. Metabolic profiling and biological activities of bioactive compounds produced by
Pseudomonas sp. strain ICTB-745 isolated from Ladakh, India. Journal of Microbiology and
Biotechnology, 22: 69-79.

Banat, I. M., Franzetti, A., Gandolfi, |., Bestetti, G., Martinotti, M.G., Fracchia, L., Smyth, T.J. & Marchant, R.
2010. Microbial biosurfactants production, applications and future potential. Applied Microbiology and
Biotechnology, 87: 427-444.

Brown, S.J., Shippy, T.D., Miller, S., Bolognesi, R., Beeman, R.W., Lorenzen, M.D., Bucher, G., Wimmer, E.A.
& Klingler, M. 2009. The red flour beetle, Tribolium castaneum (Coleoptera): a model for studies of
development and pest biology. Cold Spring Harbor Protocols, pdb.emo126.

Chen, Z., Schlipalius, D., Opit, G., Subramanyam, B. & Phillips, T.W. 2015. Diagnostic molecular markers for
phosphine resistance in US populations of Tribolium castaneum and Rhyzopertha dominica. PloS One,
10: e0121343.

Fazaeli, N., Bahador, N. & Hesami, Sh. 2020. Phylogenetic analysis and evaluation of bacterial biosurfactant
gene isolated from Shiraz petrochemical wastes and their impact as pesticide. Ph.D. thesis. Department of
microbiology. Islamic Azad University, Shiraz Branch.

Ghribi, D., Abdelkefi-Mesrati, L., Boukedi, H., Elleuch, M., Ellouze-Chaabouni, S. & Tounsi, S. 2012. The
impact of the Bacillus subtilis SPB1 biosurfactant on the midgut histology of Spodoptera littoralis
(Lepidoptera: Noctuidae) and determination of its putative receptor. Journal of Invertebrate Pathology,
109: 183-186.

Kim, SK., Kim, Y.C, Lee, S,, Kim, JC., Yun, M.Y. & Kim, I.S. 2011. Insecticidal activity of rhamnolipid
isolated from Pseudomonas sp. EP-3 against green peach aphid (Myzus persicae). Journal of Agricultural
and Food, 59: 934-8.

Kosaric, N. & Sukan, F.V. 2014. Biosurfactants: production and utilization—processes, technologies, and
economics. Boca Raton: CRC Press, London.

Marchant, R. & Banat, |. M. 2012. Biosurfactants. a sustainable replacement for chemica surfactants?
Biotechnology L etters, 34: 1597-605.

Mnif, I., Elleuch, M., Chaabouni, S.E. & Ghribi, D. 2013. Bacillus subtilis SPB1 biosurfactant: Production
optimization and insecticidal activity against the carob moth Ectomyelois ceratoniae. Crop Protection, 50:
66-72.

Park, Y., Aikins, J., Wang, L.J., Beeman, R.W., Oppert, B., Lord, J.C., Brown, S.J., Lorenzen, M.D., Richards,
S., Weinstock, G.M. & Gibbs, R.A. 2008. Analysis of transcriptome data in the red flour beetle,
Tribolium castaneum. Insect Biochemistry and Molecular Biology, 38: 380-6.

Prabakaran, G., Hoti, S.L., Rao, H.S. & Vijjapu, S. 2015. Di-rhamnolipid is a mosquito pupicidal metabolite
from Pseudomonas fluorescens(V CRC B426). Acta Tropica, 148: 24-31.

Renga Thavas, T., Marchant, R. & Banat, |. 2014. Biosurfactant applications in agriculture. In book:
Biosurfactants, 313-326.

Silva, V.L., Lovaglio, R.B., Von Zuben, C.J. & Contiero, J. 2015. Rhamnolipids: solution against Aedes
aegypti?. Frontiersin Microbiology, 6: 1-5.

Vater, J., Kablitz, B., Wilde, C., Franke, P., Mehta, N. & Cameotra, S.S. 2002. Matrix—assisted laser desorption
ionization-time of flight mass spectrometry of lipopeptide biosurfactants in whole cells and culture
filtrates of Bacillus subtilis C-1 isolated from petroleum sludge. Applied and Environmental
Microbiology, 68: 6210-6219.

Wicke, C., Hiners, M., Wray, V., Nimtz, M., Bilitewski, U. & Lang, S. 2000. Production and structure
elucidation of glycoglycerolipids from a marine sponge-associated Microbacterium species. Journa of
Natural Products, 63: 621-626.

Zhu, C., Fang, G., Dionysiou, D.D., Liu, C., Gao, J., Qin, W. & Zhou, D. 2016. Efficient transformation of

DDTs with persulfate activation by zero-valent iron nanoparticles: A mechanistic study. Journal of
Hazardous Materials, 316: 232-41.



(Vi Biocontrol in Plant Protection. Vol. 7(2), 2020

The effect of biosurfactant isolated from Staphylococcus hominisasa pesticide on red flour beetle larvae

Nooshin Fazaeli', Nima Bahador®, Shahram Hesami?
1. Department of Microbiology, College of Science, Shiraz Branch, Islamic Azad University, Shiraz, Iran

2. Department of Entomology, College of Agriculture, Shiraz Branch, Islamic Azad University, Shiraz, Iran
Corresponding author: Nima Bahador: bahador @iaushiraz.ac.ir

Received: July, 23, 2020 7(2) 159-164 Accepted: Nov., 08, 2020

Abstract

Biosurfactants are surface active biomolecules that are produced by microorganisms and have diffetent
applications. In recent years, these biological molecules have received much attention due to their specia
properties such as specificity, low toxicity and easy preparation. The effect of biosurfactant produced by
Saphylococcus hominis on red flour beetle larvae (Tribolium castaneum) was investigated. This experiment was
done with three replications by different concentrations, and the results were analysed by SAS software. The
results of the mean mortality percentage showed that the mentioned bacterial biosurfactant at a concentration of
10000 pg/g on the ninth day of treatment with 66.67% had the highest effect on larva mortality. LDgy was
evaluated as 6395758/49, 1131823.60 and 15359.4 pg/g on the fifth, seventh and ninth days, respectively. The
results showed that the biosurfactant produced by S. hominis had an acceptable ability to control T. castaneum.

Keywords:. biosurfactant, biopesticide, red flour beetle, Saphylococcus hominis




