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Primary studies on screening of marine algae polyphenolsfor quorum
sensing inhibitor and their activities
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ABSTRACT: Objective To evaluate the quorum sensing inhibitors activity of marine algae polyphenols.
Methods Quorum sensing (QS) inhibition was measured by qualitative agar diffusion assay using the
bacterial model of Chromobacterium violaceum CV026. The presence of phenolic compounds were detected by
high performance liquid chromatography (HPLC). Results Twelve out of 25 tested algae polyphenols
possessed QS inhibitors activity. Polyphenols extracted from Ulva lactucal, Sargassum vachellianum and
Undaria pinnatifida significantly reduced violacein production of C. violaceum CV026 at the concentration of
1.0 mg/mL, and the diameter of inhibitory violacein was 25.18, 21.61 and 20.43 mm, respectively. The
presence of phenolic compounds were detected by HPLC, which revealed that the reduced violacein production
of C. violaceum CV026 might be due to the high content of catechin and epicatechin with respect to their
quorum sensing inhibitors activity. Conclusion The results suggested the inhibiting QS system of bacteria
using algae polyphones could lead to the development of new quorum sensing inhibitors.
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Fig. 1 Inhibition of violacein production of Chromobacterium violaceum CV026 by algae polyphenols
1: Sargassum vachellianum; 2: Caulerpa racemosa; 3: Enteromorpha prolifera; 4: Chlorella; 5: Codiumfragile hariot; 6: Sargassum thunbeergii;
7: Herba zosterae Marinae; 8: Ectocapus Lyngbye; 9: Sargassum siliquastrum; 10: Porphyra yezoensis; 11: Chondrus ocellatus;
12: Gelidium vagum; 13: Laminaria japonica; 14: Bangia fuso-purpurea; 15: Gracilaria lemaneiformis; 16: Undaria pinnatifida; 17: Palmaria
palmata; 18: Durvillaea antarctica; 19: Hizikia fusiformis; 20: Cladosiphon okamuranus; 21: Eucheuma muricatum; 22: Spirulina platensis;
23: Porphyra haihanensis; 24: Grateloupia filicina; 25: Ulva lactucal

F= 1 TRIFEZBMXIEEITE CV026 £ & RGBS (n=3)
Tablel1 Inhibition of violacein production of Chromobacterium violaceum CV026 by algae polyphenols (n=3)

(mm) (mm)
21.61+0.12° 16.83+0.09*
19.22+0.18° 13.2740.13°
13.11£0.09° 18.17+0.21°
12.50+0.16" -

_ 20.43+0.14
10.82+0.24% -
- 19.21+0.19°
13.19+0.23*
25.18+0.17°

, (P<0.05)
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Fig. 2 Inhibition of quorum-sensing by different
concentrations of algae polyphenols
A: Ulva lactucal; B: Sargassum vachellianum; C:
Undaria pinnatifida
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Table2 Themajor phenalic acidsin the algae polyphenols (mg/g)

- 2.30 61.00 - - 2.10

1.95 9.60 43.98 0.63 0.23 -

0.80 9.90 16.10 - -

4 &
25 ,
S 3k

[11 Brackman G, Hillaert U, Van Calenbergh S, et al. Use of quorum
sensing inhibitors to interfere with biofilm formation and
development in Burkholderia multivorans and Burkholderia
cenocepacia [J]. Res Microbiol, 2009, 160: 144—151.

[2] Vattem DA, Mihalik K, Crixell SH, et al. Dietary phytochemicals
as quorum sensing inhibitors [J]. Fitoterapia, 2007, 78: 302-310.

[3] Packiavathy IASV, Agilandeswari P, Musthafa KS, et al.
Antibiofilm and metabolite methyl eugenol against Gram

negative bacterial pathogens [J]. Food Res Int, 2012, 45: 85-92.



12

4101

(4]

[3]

(6]

(7]

(8]

[9]

[10]

[11]

NazzaroF, Fratianni F, Coppola R. Quorum sensing and
phytochemicals [J]. Int J Mol Sci, 2013, 14: 12607-12619.
RasmussenTB, Skindersoe ME, Bjarnsholt T, et al. Identity and
effects of quorum-sensing inhibitors produced by Penicillium
species [J]. Microbiol, 2005, 151: 1325-1340.

Truchado P, Tomas-Barberan FA, Larrosa M, et al. Food
phytochemicals act as quorum qensing inhibitors reducing
production and/or degrading autoinducers of Yersinia
enterocolitica and Erwinia carotovora [J]. Food Control, 2012,
24: 78-85.

Li YX, Wijesekara I, Li Y, et al. Phlorotannins as bioactive

agents from brown algae [J]. Proc Biochem, 2011, 46:
2219-2224.

Bennamara A, Abourriche A, Berrada M, et al.
Methoxybifurcarenone: an  antifungal and antibacterial

meroditerpenoid from the brown alga Cystoseira tamariscifolia
[J]. Phytochem, 1999, 52: 37-40.

Automation and comparison with manual methods [J]. Am J Enol
Viticult, 1977, 28: 49-55.

Liao WR, Lin JY, Shieh WY, et al. Antibiotic activity of lectins
from marine algae against marine vibrios [J]. J Ind Microbiol
Biotechnol, 2003, 30: 433-439.

Kuda T, Kunii T, Goto H, et al. Varieties of antioxidant and
antibacterial properties of Ecklonia stolonifera and Ecklonia
kurome products harvested and processed in the Noto

peninsulaJapan [J]. Food Chem, 2007, 103: 900-905.

[12] Bansemir A, Blume M, Schroder S, et al. Screening of cultivated

seaweeds for antibacterial activity against fish pathogenic

bacteria [J]. Aquacult, 2006, 252: 79-84.

[13] Kalia VC. Quorum sensing inhibitors: An overview [J].

Biotechnol Adv, 2013, 31: 224-245.

[14] Huber B, Eberl L, Feucht W, et al. Influence of polyphenols on

bacterial biofilm formation and quorum-sensing [J]. Z

Naturforsch, 2003, 58¢: 879-884.

[15] Santoso J, Yoshie Y, Suzuki T. The distribution and profile of

nutrients and catechins of some Indonesian seaweeds [J]. Fish

Sci, 2002, 68: 1647-1648.
(FriE% 4. W2 m)

fEZ T

NB®E, &, #HL, BEE, TET
RAEEAK=RESEEFIAEAR.

E-mail: liuzunying@ouc.edu.cn

BRE, iR, BLESM, TEHR
RFEAKEmSELFIAREAR,

E-mail: mingyz@ouc.edu.cn



