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Isolation and Characterization of Yam-Putrefactive Psychrotrophic Bacteria from Rotted Yam. Ryu,
Hee-Young, Young Sook Kim, Sang-Jo Park’, Bong-Ho Lee!, Soon-Tae Kwon?, and Ho-Yong Sohn*.
Department of Food and Nutrition, Andong National University, Andong 760-749, Korea, 'Experiment Station of
Bioresources, Gyeongbuk Agricultural Technology Administration, Andong 760-749, Korea, “Department of
Horticulture and Breeding, Andong National University, Andong 760-749, Korea — Yam has been recognized as
healthy food due to its various biological activities, such as anti-obesity, antimicrobial, anticancer and
immuno-stimulation activities, and its consumption has been increased during last decades. In this study, to
investigate low-temperature, long- term storage of yam and to develop processed yam products, yam-putrefac-
tive psychrotrophic bacteria were isolated from rotted yam and identified based on BBL identification system,
fatty acid analysis in cell membrane and 16S rDNA sequence analysis. The putrefaction activity of isolated
thirteen bacteria was evaluated using yam-slices (NaOCl-treated, autoclaved yam and without treatment), and
YAM-10 and YAM-12 were identified as major psychrotrophic putrefactive bacteria. Both YAM-10
(Pseudomonas cepacia) and YAM-12 (Pseudomonas rhodesiae) bacteria grew well at 4~12°C and showed
strong activity of polymer degrading enzymes, especially amylase, carboxy methyl cellulase and xylanase, at
20°C. But they failed to grow at acidic pH (<5) or alkaline pH (>10). Our results suggested that the control of
psychrotrophic Pseudomonas sp. by pH change and inhibition of polymer degrading enzymes, such as amy-

lase, are necessary to long-term storage of yam.
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Table 1. Identification and characterization of psychrotrophic bacteria isglated from retted yam.

Optimum g}owth

Putrefaction

No. Identification temperature (°C) C 20°C 30°C
YAM-1 Pseudomonas sp. 30 -2 - -
YAM-2 Pseudomonas sp. 30 - - -
YAM-3 Corynebacterium jeikeium 37 - - -
YAM-4 Agrobacterium tumefaciens 25 - - -
YAM-5 Acinetobacter lwoffi 37 - - : -
YAM-6 Brevibacillus brevis 30 - - -
YAM-7 Flavimonas oiyZihabitans 30 - - -
YAM-8 Stenotrophomonas sp. 37 - - -
YAM-9 Stenotrophomonas sp. 37 - - -
YAM-10 Pseudomonas sp., 25 +b ++¢ +++4
YAM-11 Yokenella regensburgei 37 - - +
YAM-12 Pseudomonas sp. . 30 + ++ ++
YAM-13 Pantoea agglomerans 25 - - -

The optimum growth temperature was determined by measuring of cell growth OD at 600 nm after 2 days cultivation in nutrient broth at 4,

12, 20, 25, 30, and 37°C, respectively.

Putrefaction was determined by cell growth and tissue destruction after spray of bacterial suspension on fresh yam slice and NaOCI (100 ppm)

treated yam slice.

—2: no putrefaction, +5: weak, ++5 medjum, and +++¢: strong putrefaction.
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Table 2. The cell growth, final pH and various enzyme activities of psychrotrophic bacteria isolated from rotted yam.

Cell Growth Relative activity (%)
No. Final pH
. (Log CFU/mL) Amylase CMCase? PGase® Xylanase

YAM-1 3 8 . - _ 100
YAM-2 6 9 19 1 ; ;
YAM-3 7 9 - ) . .
YAM-4 3 8 3 0 40 -
YAM-5 7 9 37 0 100 61
YAM-6 4.5 8 70 0 - 14
YAM-7 7 8 7 100 11 -
YAM-8 8 5 12 10 38
YAM-9 4.5 8 7 - - 14
YAM-10 4 8 98 80 2 4
YAM-11 3 8 7 57 - -
YAM-12 3 8 100 57 1 82
YAM-13 7 9 1 77 . _

The bacteria were cultured at 200C for 5 days in minimal medium containing 1% yam-powder.
3CMCase: carboxy methyl cellulase, "PGase: polygalacturonase, *-: no activity.
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Fig. 1. Yam putrefaction assay using yam slices after spray of
different bacteria. The NaOC] was treated for 5 min at 100 ppm
and autoclaved conditions were 121°C for 5 min, respectively.
After spray of bacterium, the yam slices were incubated at (a)
20°C and (b) 30°C for 3 days.
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Fig. 2. Relative growths of YAM-10 (O), YAM-12 ('¥) and E.

coli (@) at (a) different temperatures and (b) different initial
pHs of medium.
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