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Browning Discoloration by Reheating of Foods in Container — I

Isolation and Identification of Causal Bacteria
of Browning Discoloration of Natudaidai

Hiroshi Nakao, Atsuhito Enda, Norihito Taguchi and Daizou Mori

Similarly to the well-known ‘pink disease’ of canned-pineapple, browning discoloration associated with bacteria

has often occurred in canned Natsudaidai in syrup.

Isolation of causal bacteria from a canning plant and raw materials was attempted. Contamination by causal bacteria

was found at raw materials and carrying containers. Based on the sequences of 16S rDNA gene, these strains were

identified to Tatumella ptyseos, Rahnella aquatilis and Enterobacter intermidius.
AF1 agar, that is, modified PGG Agar added 5 ppm of Nystatin, constructed for the investigation of causal bacteria

was effective for detection of causal bacteria.

Key words : Browning Discoloration, Natsudaidai. Tatumella ptyseos, Rahnella aquatilis, Enterobacter intermidius.

Antifungal agent.
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Table 1 Antifungal activities and antibacterial effect of antifungal agents in modified PGG agar.
Suspensions of each organism were inoculated to Petri dishes and mixed with PGG agar cooled under 55C. E intermidius
and G. oxydans were incubated at 35C for 7days. S. cerevisiae Y-1 and Penicillium sp. M-1were incubated at 30T for
7days. -; No growth , NT; Not tested. LA; Laboratory accident.

Final Enterobactor Gluconobacior
Saccharomyces | Peicillium sp.
Antifungal agent concentration intermidius oxydans
cereisiae Y-1 M-1
(ppm) al-1 NBRC 148197
0 2.2x10" 1.8x10* 3.6x10° 2.3x10°
1 NT NT 9.8x107 =
2 NT NT 1.1x10° -
3 NT NT 2.3x107 -
Amphotericin B
4 NT NT - -
5 26x10* | 1.8x10° - -
10 1.6x10° 3.2x10° - -
20 3.2x10% 1.9x10° - —
0 3.6x10° 2.3x108 2.0x10* 2.4x10
1 NT NT 4.0x10° -
2 NT NT - -
Nystatin
5 2.2x10° 3.7x10° -~ -
10 3.4x10° 1.9x10°* — —
20 2.9x10° 2.0x10* - -
0 3.5%10° 2.4x10° 2.2x10° 2740
5 NT NT 1.6x10° -
Clotrimazole 10 3.5x10° 2.1%10° - -
20 3.4x10% 1.9x10° - -
40 6.6x10" 2.7x10 - —
0 3.6x10° 2.3x10° 2.7x10° 2.9x107
1 NT NT 9.8x10 -
2 NT NT 1.1x10° &
;] NT NT 2.3%x107 -
Miconazole
4 NT NT — -
5 2.6x10° 1.8x10° - -
10 1.6x10° 3.3x10° - -
20 3.2x10° 1.9x10° - -
0 3.6x10° 2.3x10° 2.2x10° 2.7x10
10 NT NT 1.6x10° 3.3x107
Thiabendzole 20 NT NT 1.7x10°% 2.8x10’
50 1.7x10 1.3x10 - -
100 — - - -
0 3.6x10° 2.3x10° 1.8x10* 2.9x10"
Pentachloro- 20 NT NT 1.9x10° -
Nitrobenzene 50 1.9x10 3.0%107 1.7x10* =
100 — — — -
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Table 2 Isolation and Identification of causal bacteria of browning discoloration at manufacture’s canning plant. Viable counts
with AF1 agar were obtained by incubation at 35C for 48 hours.
*) A-E means each individual co-manufacture for peeling process.-; Not detected.

Viable count
it Identified isolates
(cfuw/ml)
Sample
Pigment
Total Pigment positives Pigment negatives
positives
Whole fruit (with outer peel) - -
| Pantoea agglowerans,
A" 8.3x10* | 8.5x10* Tassmiaipypens Bacillus lichemiformi
; . acillus lichemiformis,
Enterobacter intermedius
Klebsiella pneumoniae
Staphylococcus warner,
; 4 Tatumella ptyseos .
B 5.4x10 5.4x10 2 ; Kocnria rhizophila,
Rahanella aquatilis
Segments with Curtobacterium flaccumfaciens
inner peel € 3.2x10° | 5.3x10° | Tatumella ptyseos Pantoea agglomerans
D 2.4x107 | 2.4x107 | Tatumella ptyseos
2.6x107 | 2.6x107 | Tatumella ptyseos
Bacllus lichemiformis,
A(chilled) | 2.1x10* | 2.1x10* | Tatumella ptyseos Staphylococcus warneri,
Kocnria rhizophila
A LA 2.6x10° | Tatumella ptyseos
2.6x10° | 2.0x10° | Tatumella ptyseos Curtobacterium flaccumfaciens
_— ) C 3.0x10° | 6.0x10° | Tatumella ptyseos Rahnella aquatilis
arrying containers
(Swab) 5 — p—" Enterobacter intermedius, Klebsiella ornithiolytica,
Wal AX JIx
Tatumella ptyseos Acinetobacter orientalis
E 5.6x10" | 5.6x10* | Tatumella ptyseos Rahnella aquatilis
A(chilled) . 3.0x10°
Rinse water at —_— Enterobacter cloacae
- 5%
inner peel removal process
Segments (without inner peel) - 3.8x10° Lespavosiozcltravm




