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Bacterial Distribution in Dried Salted Marine Products,
Sold in Garak Wholesale Market
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ABSTRACT - Of 111 bacterial isolates on 32 dried salted marine products in Garak wholesale market. 72 strains

" were coliforms, and 12 were staphylococcus spp. etc. In average, humidity 17.28%, ashes 4.92%, standard plate
count 1.1x10” CFU/ml, coliforms count 9.0x10° CFU/ml, staphylococcus spp. 5.4x10° CFU/ml respectively. Of 72
coliforms, it was isolated by 21 Pantoea spp, 14 Enterobacter cloacae and, 13 Ranella aquatilis, etc. and of 12
Staphylococcus spp. 4 staphylococcus xylosus was the most.
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Serratia plymuthica 5°| 22} 2538 Citrobacter freundii,
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Table 1. Biological specificity and bacterial count distribution of 32 dried salted marine products in Garak wholesale market

Product Name No. of samples  Humidity (%) Ashes (%) SPC/ml Collforr(r;/s )p ositive  Stap hJ; i)(;coccus
(1] N
Dried squids 14 21.9 49 1,200,000 89 2,600,000
Dried alaska pollacks 10 15.2 52 24,000,000 43,000 6,500,000
Dried file fishes 4 11.6 52 4,900,000 1,200 350,000
Dried pollacks 2 254 35 29,000,000 480 17,000,000
Dried shells 2 123 5.8 290,000 71 330,000
Average value 6.40 17.28 4.92 11,000,000 9,000 5,400,000

*Numbers is average values, SPC=Standard Plate Count.
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chromogenes, Staphylococcus sciuri, 12131 Staphylococcus
simulans7V  ZYZ} 254 Staphylococcus  haemolyticus <+
Staphylococcus lugudunensis?’t 2¥zF 1552 £ 5 0H(Table
2).
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Table 2. Bacterial strains isolated and identified from dried marine salted products in Garak wholesale market

. . Dried Alaska Dried Dried file Dried Dried Percentages
Identified Strains pollack squid fishes pollack shells Total (%) y
No. of samples
Coliforms
Citrobacter freundii 1 1 1.4
Citrobacter koseri 2 2 2.8
Enterobacter amnigenus 3 1 1 5 6.9
Enterobacter asburiae 1 1 1.4
Enterobacter cloacae 5 1 6 2 14 194
Enterobacter sakazaki 1 1 14
Escherichia coli 1 1 2 2.8
Escherichia vulneris 1 1 1.4
Klebsiella pneumoniae spp ozaenae 3 1 4 5.6
Klebsiella pneumoniae spp pneumoniae 2 1 3 42
Pantoea spp 4 7 7 2 1 21 29.1
Rahnella aquatilis 3 6 2 2 13 18.0
Serratia liquefaciens 1 1 2 2.8
Serratia plymuthica 2 2 2.8
Subtotal 24 20 19 6 3 72 100
Staphylococcus spp.
Micrococcus spp 4 1 1 6 22.3
Staphylococcus aureus 1 1 1 3 11.1
Staphylococcus capitis 2 1 3 11.1
Staphylococcus chromogenes 2 2 7.4
Staphylococcus haemolyticus 1 1 37
Staphylococcus lentus 2 1 3 11.1
Staphylococcus lugdunensis 1 1 37
Staphylococcus sciuri 2 2 7.4
Staphylococcus simulans 2 2 7.4
Staphylococcus xylosus 2 1 1 4 14.8
Subtotal 10 10 4 3 0 27 100
Etc.
Burkholderia cepacia 1 1 8.3
Chryseomonas luteola 1 1 8.3
Flavimonas oryzihabitans 2 4 1 7 58.3
Kocuria varians 2 2 16.8
Providencia stuartii 1 1 83
Subtotal 3 7 2 0 0 12 100
Total 37 37 25 9 3 1
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Table 3. Biochemical characteristics of Enterobacteriaceae isolated from dried salted marine products in Garak wholesale market

*Numbers is %

Strains No ONPG Arg Lys Om Cit H,S UreaTDA Ind VP Gel Glu Man Ino Sor Rha Suc Mel Amy Ara
Coliforms
Citrobacter freundii 1 100 100 0 0 100 100 0 O O O O 100 100 O 100 100 100 100 O 100
Citrobacter koseri 2 100 100 O 100 100 0 O O 100 O O 100 100 O S0 100 50 50 100 100
Enterobacter amnigenus2 5 100 8 0 60 100 O O O O 8 O 100 100 O 100 100 O 100 100 100
Enterobacter asburiae 1 100 100 0O 100 100 0 O O O 100 O 100 100 100 100 O 100 O 100 100
Enterobacter cloacae 14 100 929 71 929 100 0 71 0 0 929 0 929929 142 100 929 100 100 100 92.9
Enterobacter sakazaki 1 100 100 O 100 100 0 O O O 100 0 O 100 100 O 100 100 100 100 100
FEscherichia coli 2 100 0 5 0 0 O O O 1000 0 O 100 100 0 50 100 100 100 O 100
Escherichia vulneris 1 100 0 0 0 0 O O O O O O 100100 0O 0 100 0 100 100 100
Klebsiella pneumoniae spp ozaenae 4 100 0 0 O 25 0 O O O O 0 100 100 100 50 100 50 100 100 100
Klebsiella pneumoniae spp pneumoniae '3 100 0 0 0 666 0 333 0 0 666 0 100 100 66.6 100 100 66.6 100 100 100
Pantoea spp 21 87 0 0 0 810 0 0 48 286524 0 100 100 429 61.9 952 714 81.0 952 100
Rahnella aquatilis 13 100 0 0 0 615 0 0 77 0 100 0 100 100 O 100 100 69.2 100 100 100
Serratia liquefaciens 2 50 S50 50 100 0 0 O O O 100 O 100 100 50 100 O 100 50 50 100
Serratia plymuthica 2 0 0 0 0 100 0 0 0 0 S0 0 100 100 100 100 O 100 100 100 100
Etc.
Burkholderia cepacia 1 100 ©O0 100 0 100 0 0 0 0 O O 1100 0 0o 0 0 0 0 0 O
Chryseomonas luteola 1 0 o 0 06 o 0 0O O O O WO O 0o 0 0 0 0 0 O
Flavimonas oryzihabitans 7 0 0 143 0 5721 0 O O O 286 0 429143 0 0 O O 286 0 O
Kocuria varians 2 0 5 s 0 0 0 5 0 0 0 5 100 0 0 0 0 0 0 0 100
Providencia stuartii 1 0 0 0 0 100 0 o0 100 0 0 O0 t6010 0 0 0O O O 0 O
Total 84

*No=Numbers of strains, Gram=Gram staining, ONPG=0O-nitrophenyl-3-galactoside, Arg=Arginine, Lys=lysine, Orm=ornithine, Cit=citrate, Ure=urcase,
TDA=tryptophane deaminase, Ind=indole, VP=Voges Prokauer, Gel=gelatine, Glu=glucose, Man=mannitol, Ino=inositol, Sor=sorbitol, Rha=rhamnose,
Suc=sucrose, Mel=melibiose, Amy=amygdaline, Ara=arabinose, Oxi=Oxidase

Table 4. Biochemical characteristics of Staphylococcus spp isolated from dried marine products in Garak wholesale market

*Numbers is %

Strains No O Glu Fru Mne Mal Lac Tre Man Xyli Mel Nit Pho VP Raf Xylo Suc MDGNAG Arg Ure
Staphylococcus spp.
Micrococcus spp 6 0 0 0 0 0 0 0 0 0 333 666 833167 0 0 0 0 0 0 50
Staphylococcus aureus 3 0 100 100 100 100 100 100 100 O 0 100 100 666 333 0 666 0 100 100 333
Staphylococcus capitis 3 0 100 100 100 0 O O 333 0O 0 100 100333 0 0 333 0 0 333 333
Staphylococcus chromogenes 2 0 100 100 100 106 100 100 100 O 0 100 100 0 O 100 100 O 0 100 100
Staphylococcus haemolyticus 1 0 100 100 100 100 100 100 100 0 O 0 0 100 0 O 100 O 100 100 O
Staphylococcus lentus 3 0 66.6 100 100 100 100 100 100 333 100 100 66.6 66.6 100 100 100 0 66.6 333 0
Staphylococcus lugdunensis 1 0 100 100 100 100 100 100 0 O O 100 100 tOO ¢ O O O 100 O O
Staphylococcus sciuri 2 0 100 100 100 100 100 100 50 O 0 100 100 0 0 100 0 100 O 0
Staphylococcus simulans 2 0 100 100 50 O 100 100 O O 50 100 50 O O O 50 0 100 100 100
Staphylococcus xylosus 4 0 100 100 100 100 100 100 100 75 75 75 100 O 0 25 50 0 25 0 50
Total 27

*No=No of strains, Gram=Gram staining, O=Zero control, Glu=glucose, Fru=fructose, Mne=mannose, Mal=maltose, Lac=lactose, Tre=trehalose,
Man=mannitol, Xyli=xylitol, Mel=melibiose, Nit=nitrate, Pho=phosphatase, VP=Voges Proskauer, Raf=raffinose, Xylo=xylose, Suc=sucrose, MDG=a-

methyl-D-glucoside, NAG=N-acetyl-glucosamine, Arg=arginine, Ure=urcase
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