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ABSTRACT

The objective of this research was to investigate the inhibitory characteristics of paper to
be used as packaging containers for orchid cut flowers on the growth of Black Anther diseases
caused by Colletotrichum gloeosporioides. First of all, Quaternary Ammonium Compounds
(QAC) and Zinc Pyrithione (ZPT) were tested on their antifungal efficiency of C. gloeosporioides
by Agar well diffusion method. The results showed that QAC of 1.5% and ZPT of 3, 4 and 5%
could inhibit the mycelium growth of C. gloeosporioides on Potato Dextrose Agar. Then paper
specimens were coated with a solution having 8% hydrophobic starch and two types of antifungal
substance, namely QAC and ZPT. Concentrations levels of 2, 4 and 6% and 3, 5 and 6% were
used for QAC and ZPT, respectively. The antifungal activity of coated paper samples against C.
gloeosporioides was also evaluated employing Disc diffusion method on Potato Dextrose Agar.
Based on the finding of this study it was determined that QAC with 2, 4 and 6% and ZPT with
3, 5 and 6% could inhibit the mycelium growth of C. gloeosporioides on Potato Dextrose Agar.
Also ZPT having the most concentration displayed the strongest inhibition of C. gloeosporioides
within 5 days experimental time. QAC and ZPT resulted in mycelium growth inhibitions rates of

15 and 22%, respectively.

Keywords: Packaging containers paper, Black anther diseases, Quaternary ammonium compounds,

Zinc pyrithion, Orchid cut flowers
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The growth area of C. gloeosporioides

Figure 1 Disc diffusion test model.
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Table 1 Inhibit of C. gloeosporioides mycelium growth on PDA with different QAC and ZPT

concentrations.

Antimicrobial agent concentration (%)

Inhibit growth

QAC 0.00
QAC 0.15
QAC 0.30
QAC 0.50
QAC 1.00
QAC 1.50
ZPT 0.00
ZPT 0.15
ZPT 0.30
ZPT 0.50
ZPT 1.00
ZPT 1.50
ZPT 2.00
ZPT 3.00
ZPT 4.00
ZPT 5.00

+ o+ o+

Notes: + Positive inhibit C. gloeosporioides mycelium growth.

- Negative inhibit C. gloeosporioides mycelium growth.
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Table 2 Mechanical properties of uncoated and coated paper.

Properties
Sample Basis weight (g/ Thickness Edge crush test  Flat crush test
m?) (mm.) (kg/cm) (kg/cm?)
Uncoated paper 431 3.07 3.11 2.31
Standard deviation 3.16 0.04 0.03 0.21
Coated paper 457 3.14 3.69 2.13
Standard deviation 2.33 0.03 0.11 0.22
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Table 3 Efficacy of coated paper inhibition to mycelium growth of C. gloeosporioides on PDA.

Inhibition (%)
Treatment
3 days 5 days 7 days
QAC2% 9.98 14.94 12.23
QAC4 % 7.30 14.83 1.22
QAC6 % 000 .90 367 .
ZPT 3% 6.02 23.28 14.86
ZPT 5% 21.05 22.41 13.31
ZPT 6% 17.29 21.84 17.44
O control
33 BQAC 2%
3 BQAC 4%
]
2~ BQAC 6%
s 5 2.5 -
5E
=2 ? |
° 3
>
Ez 15— =
=3 T
= &0 N N
B
5]
) | |
0 A
3 days 5 days

Figure 2

Relationship between times and average length from center to edge fungal mycelium

of C. gloeosporioides in control and QAC paper disc.
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Figure 3 Relationship between times and average length from center to edge fungal mycelium

of C. gloeosporioides in control and ZPT paper disc.
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