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Development of Functional Fish Tank Using
Antibacterial Tempered Glass
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Abstract In the current study, the previously developed antibacterial tempered glass was grafted into the
fish tank to reduce the side effects of antibiotic abuse. The antibacterial activity was investigated by
mixing different composition ratios, and the optimal mixing composition ratio was determined to be
silver 1: copper 2: zinc 7, which lowers the overall production cost. A specimen (2X2 cm? coated with
2 mg of the antibacterial material was prepared (hereinafter referred to as ABM), and the antibacterial
activity against Salmonella enterica (OD 0.6) was investigated. Our results confirmed 99% antibacterial
activity from 10 ml to 1,000 ml. Five goldfish each were placed in a regular fish tank coated with 60
mg ABM and a prototype tank (28.9 liter), and changes in the aquatic environment were observed for
a month. The prototype showed various underwater changes as well as antibacterial effects. There was
a gradual increase in the turbidity, appearance of green algae, and 2 of the 5 goldfish died in the
control. Contrarily, the prototype showed low turbidity changes, complete disappearance of green algae,
and survival of all goldfish. Additionally, the pH change was very severe in the control group, whereas

it proceeded slowly from neutral to weakly acidic in the prototype.
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2.2.2 Live/Dead kit
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Hl 22 FYE 2X2 cm’9] AJHE 9 W 24412 B
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Fig. 1. Antibacterial activities of 0.1 mg/ml AgNOs3,
CuSOs4, 7ZnSOs4 and ABM. of various
compositions. Experiments were performed
in triplicate and data are presented as mean
+ SD. Sigma CuSOgs vs. Domestic CuSOg4, ** p
< 0.01. Sigma ZnSOy4 vs. Domestic ZnSQy, ##

p < 0.01.
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HioFet &, LAY} FFErHS AHESHe]l ABM
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(e) Live : Green (Syto9), Dead : Red (PIl)
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ABM 2 mg / 2000 ml

Fig. 2. (a-d) Antibacterial activities of ABM (Ag:Cu:Zn,
1:2:7) coated tempered glass sample. (e)
Identification of live or dead S. enterica by
using fluorescence microscopy. Experiments
were performed in triplicate and data are
presented as mean * SD.
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Fig. 3. Fish tank with general glass or antibacterial
tempered glass. The fish tank provided a
general environment for breeding ornamental
fish, and the picture was taken a month after
putting five goldfish in the fish tank.

Table 1. Turbidity level

TSM (NTU)
0 1 week 2 week | 3 week | 4 week
c 1.03 2.62 5.63 18.78 49.19
oM | (£ 048) | (£ 0.83) | (x 0.97) | (= 0.57) | (+ 0.39)
Proto 2.01 3.32 3.63 4.22 6.47
type | (£ 0.57) | (£ 0.93) | (£ 0.93) | (£ 0.89) | (+ 0.94)
2217130 9=t ABM(1:2:7)9] olF EAS %

Ayt 23, Jofol dhat ol EA4o] 48412k ol LCso
0.33 mg/Liter® H|IZ B EXoz Ejain
(Table 2), QiR 5 & 591 2 ule]7} XAKS)H Bt

ARBAE Ze 5ot gigich 44] gekoz
£ trze] Fgol £80] YSol Holm Yol

g35l91, A|AZEoAE FEojo] FAA Q] TS Flo]
3 % Igick. g vk THY ABMo| A¥ 7|7
=o} a] HHOoZHE SEEX] ¢ eFgFQl FH
AL e HelFH o] Aol A Ko

Mfﬂ Al g Ae Antele dARITHI5)

Table 2. ABM (Ag:Cu:Zn, 1:2:7) LCso

Unit : mg/Liter
Test 48 hour 96 hour
substance ]522/0 confidence limits| ]égs/o confidence limits|
0 0
Qv 0330 | 0257 - 0457 | 0211 | 0149 - 0277
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ZARE 2, PEIOIAL pHO| Wabt iS4k
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Table 3. pH changes in the fish tank

0 1 week | 2 week 3 week | 4 week
c 7.49 7.97 6.92 521 4.60
OM (2 012) | (2 0.11) | (+ 0.23) | (= 0.40) | (+ 0.42)
Proto | 7.48 7.45 7.23 7.13 6.91
type | (£ 0.10) | (+ 0.11) | (+ 0.14) | (+ 0.13) | (+ 0.14)
A gt g & d2ET AAE ofFgolA 1 mlE& FH
off LB HiR]o] HE3t &, 24A17F Bt wjst A, iz
TollAE B2 Al S2YU7F FAEJA, ABMo] 2
GE AAIRAN = FE2Y7T A9l TEE A ottHFig.
4).
ol& Holl= Ea17]0] HE dor|= ofg Al E 2
Ao Faigt P‘f‘ﬂ ofzt tiFst nYE Fo] FA
=0 2101/‘1 S, ofg AejA Q] AL Fofltel o

3t g3 disM = RAIE 7Hx7} Qich

uCon
= Prototype

Colony number

Prototype

Fig. 4. Bacteria obtained from fish tank. Experiments
were performed in triplicate and data are
presented as mean * SD.
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