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Table 1. Quorum quenching and violacein pigment production inhibition in Chromobacterium violaceum CV026

by plant extracts.

Common Scientific name Violacein Common Scientific name Violacein
name inhibition name inhibition

Sainfoin Onobrychis sativa Lam. - Parsley Petroselinum crispum Mill. -
Fennel Foeniculumwulgare Mill. - Lentil LensculinarisL. -
Lambsquarters ~ Chenopodiumalbum L. - Euphorbia Euphorbia macroclada Boiss. -
Sage Salvia officinalis L. - Basil Ocimum basilicum L. -
Mountainous Kelussia odoratissima + Okra Abelmoschus esculentus L. -
Celery Mozaff.
Beet Beta vulgarisL. - Coriander Coriandrum sativum L. +
Rocket Eruca sativa Mill. + Eggplant Solanum melongena L. -
Amaranth Amaranthus blitum L. - Pepper Capsicum annuumL. -
Marshmallow  Althea officinalis L. + Olive Olea europaea L. -
Commonbean  Phaseolusvulgare L. - Broadleaf Allium ampeloprasum L. -
Mung bean Viciaradiate L. - Chickpea Cicer arietinum L. -
Yarrow Achillea millefolium L. - Pea Pisum sativum L. -
Liquorice Glycyrrhiza glabra L. +
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production the creamy halo of bacteria surrounding
the well containing the extract indicate the anti-QS
effect. A) the kanamycine antibiotic disc (50 pg
ml™") as growth inhibitor control. B) up: Rocket
(Eruca sativa) extract with clear halo. down:
Methanol as negative control. C, D) The growth of
CV026 white colonies in halo around the well
contacting E. sativa extract. Bars: A, B) 5 mm; C)
10 mm, D) 10 pm.
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carotovorum. Significant decreasing of potato soft
rot in co-inoculation of potato tubers with P.
carotovorum (15 pl of 10° cfu/ml suspension) and
plant extract (15 pl). PC: P. carotovorum, PC+E1:
bacterial suspension and rocket (Eruca sativa).
extract, PC+E2: Dbacterial suspension and
Glycyrrhiza glabra extract, DW: distilled water.
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Fig. 1. Interference with quorum sensing (QS) in

Chromobacterium violaceum strain CV026 by plant
extracts. Inhibition of violacein pigmentation and
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Table 2. Quorum sensing inhibition with

madulation of LuxI/LuxR by plant extracts.

Plant extract LuxR LuxI
Althea officinalis - -
Glycyrrhiza glabra - +
Eruca sativa + +
Coriandrum sativum - +
Kelussia odoratissima + +
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Abstract

Bacteria use a unique sophisticated mechanism named as Quorum Sensing (QS) for regulation of diverse
physiological processes in consent with their population activities and gene expression. This phenomenon
depends on the synthesis and perception of small signal molecules such as acyl-homoserine lactones (AHLs)
which regulates the important functions including motility, antibiotic and pigment production, biofilm formation,
and production of virulence determinants in many bacteria. The presence of Anti-QS activity in methanolic
extract of 25 plants was assessed through inhibition of violacein pigmentation in Chromobacterium violaceum
CV026 growing on LB agar plates at the presence of 5 mg/l C4-homoserin lactone. The results revealed that the
QS inhibition activity was observed in the leaves and stem extracts of coriander (Coriandrum sativum), licorice
(Glycyrrhiza glabra), rocket (Eruca sativa), hollyhock (Althea officinalis) and mountainous celery (Kelussia
odoratissma) which repress violacein production in C. violaceum CV026 via formation of clear hallo with
colorless bacterial colonies around the plant extracts. In addition, the methanolic extracts of Glycyrrhiza glabra
and Eruca sativa were also able to inhibit QS-regulated virulence in Pectobacterium carotovorum and severely
decreased soft rot symptoms on potato tubers. Both LuxI and LuxR activity were affected by crude extracts of
rocket and mountainous celery suggesting that the phytochemicals target both QS signal and receptor. The
overall results suggest that plants have mimic quorum-sensing signals, which could be serving as potential
sources to disrupt quorum sensing in associated bacteria and inhibited secretion of pectolytic enzymes in
Pectobacterium.
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