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The utilization of natural extract to inhibit growth of microorganisms isolated from rotten peanut pods
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Abstract

The purpose of this study was to evaluate the efficiency of active compounds extracted from 2 herbs:
galanga (Alpinia galanga (L.) Swartz) and clove (Syzygium aromaticum (L.) Merr. & L. M. Perry) on growth and
development of bacteria and fungi isolated from rotten peanut pods. Galanga was extracted by 95% methanol
while clove oil which contains antiseptic compound, Eugenol, was purchased from a local drug store. The
inhibitory effect of active compounds on bacterial growth was conducted by disc diffusion method using either
galangal extract or clove oil at concentration of 25, 50 and 100% (v/v). The fungi growth inhibition was evaluated
by employing the poisoned food technique using either galanga extract at 10, 20, 30, 40 and 50% (v/v) or clove oil
at 0.5, 1 and 2% (v/v). The concentration of the clove ail in this test was lower than that of the galanga extract
because high concentration of the clove oil liquefy potato dextrose agar (PDA). In this study, we were able to
isolate 50 bacterial isolates and 20 fungi isolates from the rotten peanut pods. Then these isolates were tested
against the active compounds. The results showed that clove oil at any concentrations showed strong inhibitory
effect on growth of every fungi and bacteria isolation. For galanga extract, the concentration higher than 50%
inhibited growth of all fungi isolation while the extract totally failed to inhibit the growth of any bacteria. In
conclusion, the active compounds extracted from herbs in this study showed a promising effect to control growth
of microorganisms which possibly causes rotting of peanut pods.
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Table 1  Five groups of bacteria isolated from rotten peanut pods.

Group No. Type of bacteria Number of isolate
1 Gram-negative Aerobic Rods and Cocci 27
2 Facultatively Anaerobic Gram-Negative Rods 14
3 Gram-positive Cocci
4 Endospore-forming Gram-Positive Rods and Cocci
5 Regular, Nonsporing Gram-Positive Rods

Total 50

Table 2 Number of isolates and genus of fungi isolated from rotten peanut pods.

Group no. Isolation code’ Genus Number of isolate
1 FS02, FS03, FS05, FP0O5, FP13 Rhizopus 5
2 FPO6, FP10 Aspergillus 2
3 FPO1 Fusarium 1
4 FP12 Mucor 1
5 FS01, FS04, FPO2, FPO3, FP0O4, FPO7, Unknown 1"
FP0O8, FPO9, FP11, FP14 uay, FP15
Total 20

* FS = fungi isolated from peanut pods by streak plate technique, FP = fungi isolated from peanut pods by pour plate technique

Table 3 Inhibitory effect of crude galanga extract dissolved in methanol on the growth of 6 examples of fungi

isolates.
No. Isolation Percentage of fungi growth inhibition (%)
code 0% 10% 20% 30% 40% 50%
1 FS01 0.00 34.58 57.13 63.76 100.00 100.00
2 FS02 0.00 49.26 65.63 100.00 100.00 100.00
3 FS03 0.00 81.93 94.40 100.00 100.00 100.00
4 FPO1 0.00 51.96 62.00 73.12 100.00 100.00
5 FP0O2 0.00 48.19 63.17 100.00 100.00 100.00
6 FPO3 0.00 47.25 63.84 70.92 90.41 100.00
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Figure 1 Inhibitory effect of active compounds on the growth of bacteria isolated from rotten peanut pods. &Xract
a) clove oil and b) crude extract from galanga. Group 1-5 of bacteria defined as those appeared in Table 1.

*° Different letters indicate significant difference between treatments (P < 0.05). * Water failed to inhibit any bacteria.
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