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The Selection of Optimum Measurement Method of Antimicrobial
Activity and Constituent Phase of Yuggi Alloy according
to Heat Treatment Condition
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Abstract The mechanical, anti-tarnishing, and corrosion characteristics of Yuggi (Cu-22wt%Sn) alloy are greatly
affected by fraction of constituent phases according to heat treatment method. The Yuggi heat-treated at 750°C
has a B1 phase of 98% or more, which is a high-temperature disordered beta phase, on the other hand, cast
Yuggi that Sn is solid-solutioned into Cu consists with a-phase over 60v/o. This difference of constituent phases
of Yuggi may cause a difference in dissolution of Cu under antimicrobial test condition. Nonetheless, few studies
have been conducted on the effect of fraction of constituent phases and constituent phases in antimicrobial activ-
ity. In addition, few studies have also been conducted on the suitable method measuring the antimicrobial activity
of Yuggi. Hence, the purpose of this study is to provide an optimum measurement method of antimicrobial activ-
ity, and to evaluate quantitatively the effect of constituent phases on antimicrobial activity.
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Ag] 270l wE e BRE ol Bl 2t
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(Table 1 Z2).

2.2 M9 Hi2F

® Ago) AR A ARG fuehs 13
SR Staphylococcus aureus ATCC6538%} 13-
S99 Salmonella choleraesuis ATCC 69940]H
American Type Culture Collection(Washington, USA)
o BRE Fujsie] ARESIATt. WA, FdeEiA|
(nutrient broth 0.8%, agar 1.5%)°1x A53+ F=t
(Colony, Allite] E£E& Sato] FAT FLAE2
Heh) shtE W80 % wlofjo] P HiAI (Nutrient
broth 0.8%)° &3k 30°Coll A 18A1ZF BT

Table 1. The samples for antimicrobial activity
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Sample Size (cm) Alloy composition
SS (stainless steel) 7x7x%x0.2 18wt%Cr-8wt%Ni-Fe
HT 560 Cu-20wt%-Sn 4x7x%x02 Cu-22wt%Sn
HT 650 Cu-20wt%-Sn 7x7x02 Cu-22wt%Sn
HT 750 Cu-20wt%-Sn 4x7x%x02 Cu-22wt%Sn
Pure Cu 7x7%x0.2 99% Pure Cu
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Fig. 1. Schematic diagram for disk diffusion test and
SRDM. (A) Inhibition zone of disk diffusion test was
observed on the surface of nutrient agar plate. (B) In
SRDM, the bacteria culture media was dropped on the
metal surface and incubated at 37°C for 18 h. These
medium spread on the surface of nutrient agar plate and
colony forming unit counted.
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Table 2. Heat treatment condition and constituent phases of Cu-Sn alloy

Sample Heat treatment condition Constituent phases Volume fraction of constituent phase
22Casting | As-received a+d Primary a+6=56.4 : 43.6
22HT650 ?fﬁgﬁf:tf‘gﬁoi‘veeﬁ g;itvil‘:e?tq?efglg’gr Bl"+a Primary a+p1'=37.9 : 62.1
22HT750 ?fﬁgﬁf:tf‘gﬁoi‘veeﬁ g;itvil‘:e?t(;fefglg’gr Bl"+a Primary a+p1” =2.1: 97.9
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Fig. 2. Color difference of Cu-22wt%Sn alloys with different
heat treatment condition in (a) 3.5wt%NaCl solution, (b)
tap water and (c) color difference according to volume
fraction of a-phase after immersion for 1 hr in 3,5wt%NaCl
solution.
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Fig. 3. Antibacterial activity of metal plate using disk
diffusion application test. After incubation for 18 h, actual
images of bacteria plates were taken with digital camera.
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Fig. 4. Antibacterial activity of metal plates using SRDM.
(a) Actual image of nutrient agar plate after SRDM. (b)
CFU of Staphylococcus aureus and Salmonella choleraesuis
after SRDM. The data represent the means+ SD of three
replicates. *, P <0.05 compared with the SS group.
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