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Studies on the Maintenance of Bioluminescence from Stored Photobacterium phosphoreum. Kim, Hyun-
Suk, Sung-Je Jung, and Uck-Han Chun*. Department of Food Technology and Science, Institute of Life Sci-
ence, Kyung Hee University, Suwon, 449-701, Korea — The object of this work is to improve the maintenance of
bioluminescence from stored Photobacterium phosphoreum in a view of developing continuous monitoring system
for pollutants. The long-term experiments were performed to determine the effect of storage temperature and immo-
bilization on the maintenance of bioluminescence and viability of P phosphoreum. A naturally luminescent bacte-
rium, P. phosphoreum was starved in 2.5% NaCl solution at 20°C, 4°C, -20°C and -70°C for 30 days. In vivo
luminescence was measured by luminometry, and total cell concentrations and concentrations of culturable and via-
ble cells were determined by acridine orange staining, dilution plate counting, and direct viable counting, respec-
tively. The bioluminescence emission from cells stored at 4°C was maintained up to 10 days while those with
starved cells at other temperature ranges decreased to background level within 3 days. In terms of viability of cells,
concentrations of cells stored at 20°C were rapidly decreased as a result of cell lysis, leading to a drop in culturable
and viable counts while cells stored at 4°C was shown viable but nonculturable state during starvation. With immo-
bilized cells on strontium alginate, the bioluminescence showed higher maintenance than free cells and decreased
with count number of nonculturable cells.
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Table 1. Composition of medium for culture of P. phosphoreum
Components Concentrations
Nutrient broth No. 2° 15¢
Sodium chloride 25g
Yeast nitrogen base(without amino acid) S5g
Glycerol 3mL

distilled water to 1L

*Components of Nutrient broth No. 2
(meat peptone 4.3 g/L, casein peptone 4.3 g/L, sodium chloride 6.4 g/L)
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Table 2. The effect of storage temperature on the reactivation
of cells

Storage Reactivation time(min)  Ratio of bioluminescence
(day)  4°C  -20°C -70°C  4°C  -20°C  -70°C
1 20 65 75 120 5 4
5 30 85 90 60 3 4
10 45 100 110 25 2 3
15 50 - - 5 - -
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Fig. 1. The effect of glycerol on the bioluminescence intensity
of cells at room temperature.
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Fig. 2. The effect of storage temperature on the maintenance
of bioluminescence of cells.
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Fig. 3. The effect of storage temperature on the viability of cells.
— I —; total cells , — (J —; viable cells, — O —; culturable cells
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Fig. 4. The effect of storage temperature on the changes of cell
morphology.

A, stationary-phase cells; B, cells stored for 20days at 4°C; C, cells
stored for 20days at 20°C.
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Fig. 5. The effect of concentration of inoculum on the VBNC
state and the bioluminescence intensity.

Table 3. The reactivation of immobilized cells during storage

Reactivation time(min) Ratio of bioluminescence

Storage — —
( day% Free cells Immobilized Free cells Immobilized

cells cells

1 20 15 120 200

5 30 25 60 120

10 45 30 25 60

15 50 35 5 10
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Fig. 6. The maintenance of bioluminescence of immobilized
cells during storage at 4°C.
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Fig. 7. The plateability of immobilized cells during storage at 4°C.
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Fig. 8. The growth and morphology of immobilized cells dur-
ing storage at 4°C.

A, cells immobilized on strontium alginate; B, immobilized cells
stored for 20days at 4°C.
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