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Abstract

This work studied the effect of vulcanizing systems [Conventional vulcanization (CV), Semi-
efficient vulcanization (Semi-EV) and Efficient vulcanization (EV)] on antibacterial performance of
natural rubber (NR) compounds. 2-Hydroxypropyl-3-Piperazinyl-Quinoline carboxylic acid
Methacrylate 10 percents (HPQM) and silver substituted zeolite (SSZ) at loadings from 0 to 5 parts
per hundred rubber (phr) were used against Escherichia coli (E. coli) and Staphylococcus aureus
(S. aureus). The halo test and plate count agar methods were employed to assess the percentage of
bacterial survival. The results suggested that EV system without antibacterial agent could exhibit an
antibacterial performance due to presence of Diphylgunidine in semi-EV and EV systems. The
diffusion of Diphylgunidine to kill the bacteria was proven via spectrophotometer. Increasing the
HPQM and SSZ in NR vulcanizates resulted in appearance of inhibition zone and the efficacies of
anti-bacterial. The minimum quantity of the both antibacterial agents for E. coli was 1 phr for the
CV system and 3 phr for the semi-EV and EV systems, whereas those for S. aureus was for the CV
system and 3 phr for the serni~EV3 and 5 phr for the EV system. HPQM and SSZ compounded in
CV had most satisfactory antibacterial efficacies, this being supported by contact angle. Overall
results suggested that the HPQM performed better antibacterial than the SSZ. HPQM exhibited the
most satisfactory anti-bacterial efficacy for the CV system whereas SSZ was most suitable for the

semi-EV and EV systems.

Keywords: Antibacterial agent / Natural rubber / Vulcanizing systems
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NR = YNBITUA
v
cV = szvumsmgluuuauAy
2 2
Semi-EV = szuumsssgluuunlseaninm
EV = szuunsasgluuulszaniam
HPQM =  2-Hydroxypropyl-3-Piperazinyl-Quinoline carboxylic acid Methacrylate
SSz = aymazaneiasweguudlelad
phr = dwlunedesdu
E.coli * = Lluﬂﬁﬁﬂ‘]iﬁﬂ Escherichia coli
S. aureus = u‘lJﬂﬁFi Uifﬁﬂ Staphylococcus aureus
A S = -4 v
ODR = N3093 IBNIWDTHUVNIULAI
Halo test = NINAABLULTNUMITUSIRLLATGY
3 o 2

PCAmethod = mInaaou@Sunmlasldismaiusuiumsuuaise
cfw/ml = TIalaildelianans
ASTM = WAIPUMINaTeUIagUsEmAaNI g m
JIS = WAy ugammnssullsemadiiju
MDPE = wodwnaurtanNuHUIINL WS
LLDPE = wedlenauriaanuruIUuAuTIdY
PP/Ag = ned lns Indunaudaned
PA/Ag = yoiwe'ludnaudaned
SZ =  danesalelan
NBR = 'lulas
SBR = i ladu
STR 5L = gNEITUMAMNIIAIFIHUIEINe Tne 1nse SL
MBT = woeiuauTadiulane Tad
DPG = laWtianifu
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