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Development of new antibacterial materials for
manufacturing functional corrugated board for agricultural
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ABSTRACT

In this study, new antibacterial materials were developed to manufacture a functional corrugated board.
Sulfur solution, a new antibacterial solution made from inorganic sulfur in the laboratory, and other anti-
bacterial mat erials were adopted to treat the surface of a linerboard. We measured the antibacteriocidal
and bacteriostatic activities, as well as the fungal resistance of the surface-treated linerboards, to identify
the antibacterial properties. The mechanical properties of the surface-treated linerboard were also de-
termined in order to identify the effects of the antibacterial materials on linerboard properties. Linerboard
treated with sulfur solution, PVOH, and sodium metasulfite showed the highest antibacterial activity,
while linerboard treated with sulfur solution and nano sulfur showed the highest fungal resistance. It was
identified that sulfur solution has effective antibacterial properties. The antibacterial materials did not
affect the mechanical properties of the surface-treated linerboard, but the binder showed significant ef-
fects in terms of the burst strength, the compressive strength, and the stiffness of the linerboard.

Keywords : antibacterial material, functional hybrid corrugated board, sulfur solution, antibacterial

activity, fungal resistance
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Klebsiella Pneumoniae, Penicillium Citrinum
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Table 1. Estimation table of fungal resistance

Growth of Mycelium Rating
No growth of mycelium in samples 3
Growth of mycelium is less than 1/3 of the )

growth area in samples
Growth of mycelium is more than 1/3 of the

; 1
growth area in samples
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Table 2. Bacteriostatic and bacteriocidal activities of samples

Reduction rate by

Reduction rate by

Sample bacteriocidal activity(%) bacteriostatic activity(%)
S. aureus K. pneumoniae S. aureus K. pneumoniae
PSS1 0 0 0.7 0.9
PE2 0 0 0 0
PS1 0 0 63.4 70
PS2 99.4 93.3 100.0 100
PS3 0 0 0 96.3
PS4 0 0 77.2 13.3
PS5 53.4 100.0 100.0 100.0

Fig. 1. Photographs showing antibacterial activity of PS2.
(where, A: antibacterial activity against S. aureus(control), B: antibacterial activity against S. aureus(PS2),
C: antibacterial activity against K. pneumoniae(control), D: K. pneumoniae(PS2))

Fig. 2. Photographs showing antibacterial activity of PSS.
(where, A: antibacterial activity against S. aureus(control), B: antibacterial activity against S. aureus(PS5),
C: antibacterial activity against K. pneumoniae(control), D: K. pneumoniae(PS5))
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Fig. 3. Fungal resistance of PS2 and PSS.
(where, A: control of PS2, B: fungal resistance of PS2, C: control of PS5, D: fungal resistance of PS5)
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Table 2. Fungal resistance of samples

Samples Growth of Mycelium Rating

PSS 1 Growth of mycelium is. more than |
1/3 of the growth area in samples

PE 2 Growth of mycelium is' more than 1
1/3 of the growth area in samples

PS 1 Growth of mycelium is. more than |
1/3 of the growth area in samples

PS2 No growth of mycelium in 3
samples

PS 3 Growth of mycelium is. more than |
1/3 of the growth area in samples

PS4 Growth of mycelium is' more than
1/3 of the growth area in samples

PS5 No growth of mycelium in 3

samples
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Burst strength, kgdcm?

Control PSS1 PE2 PSs1 Ps2 PS3 PS4 PS5

Samples
Fig. 4. Burst strength of linerboards coated with
antibacterial materials and binders

Stiffness, mN

Control PSs1 PE2 Ps1 Ps2 Ps3 PS4 PS5

Samples

Fig. 6. Stiffness of linerboards coated with
antibacterial materials and binders
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Fig. 5. Compressive strength of linerboards coated
with antibacterial materials and binders
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