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ABSTRACT — The distribution of Listeria spp. in various foods and its fatty acid composition
were examined. A total 60 samples of dairy products(15), seafoods(20), meat products(18), fac-
tory wastes(2), and salades(5) were tested. Listeria spp. was found 10 samples, showing about 16.
7% detection ratio; dairy products 0(0%), seafoods 1(5%), meat product 7(38.9%), factory wastes
2(100%) and salades 0(0%). L. monocytogenes was isolated from 6 samples(10%); seafood 1(5%),
meat products 3(16.7%) and factory wastes 2(100%). L. innocua was isolated from meat products
7(38.9%) and factory wastes 2(100%). Whereas L. welshimeri was isolated from meat product 1(5.
6%) and factory wastes 1(50%). The cellular fatty acid composition determined by gas chro-
matography was found not to differ among L. monocytogenes and L. innocua. Twenty three strains
of L. monocytogenes and twenty two strains of L. innocua isolated from foods has similar fatty acid
profiles when grown at 30°C, 24 hrs on the tryptic soy plate with C,; and C,; anteiso branched

acids accounting for about 80% of total.
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Table 1. Characteristic of biochemical tests for Listeria spp. isolated from various samples

Strain L. monocytogenes L. innocua L. welshimeri L. ivanovii

Test ATCC 15313 M-7 P-3 ATCC 33090 B-2 B-56 L-50 ATCC 19119
Gram stain + + + + + + + +
Shape short rod short rod short rod short rod  short rod short rod short rod short rod
Motility (20~25°C) + + + + + + + +
Catalase + + + + + + + +
Oxidase - - - - - - - -
Nitrate - - - - - - - -
Citrate - - - - - - -
TSI A/A A/A A/A A/A A/A A/A A/A A/A
H,S gas - - - - - - - -
MR' + + + + + + +
VP? + + + + + + +
Indole - - - - - - - -
B-hemolysis + + + - - ++
CAMP

Staph.® + + - - - - -

Rhod.* - w+ + - - - - ++
Urease - - - - - - - -
Hippurate + + + + + +
Acid from

Glucose + + + + + + + +

Mannitol - - - - - - - -

Maltose + + + + + + + +

Rhamnose + + + + + + - -

Xylose - - - - - + + +
Gas - - - - - -

Sourse Minced raw beef  Pork Beef Beef FW*

'Methyl-Red, *Voges Proskauer, *Staphylococcus aureus, ‘Rhodococcus equi, *Factory wastes.
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Table 2. Viable cell counts and incidence of Listeria spp. in various samples

No. of Viable cell counts(CFU/m/) No.(%) of isolated samples for
Sample samples Range Average Listeria spp. L. monocytogenes L. innocua L. welshimeri
Dairy products 15 <25~1.2x 10° <1.6x 10 0(0) 0(0) 0(0) 0(0)
Seafoods 20 25x10°~4.5x107  49x10° 1(5) 1(5) 0(0) 0(0)
Meat products 18 9.9x10°~1.6x10° 21x10° 7(38.9) 3(16.7) 7(38.9) 1(5.6)
Factorywastes 1.2x10~2.9x 10" 2.1x 10 2(100) 2(100) 2(100) 1(50)
Salades 12x10°1.2x10°  42x10° 0(0) 0(0) 0(0) 0(0)
Total 60 10(16.7) 6(10) 9(15) 2(3.3)
Table 3. Fatty acid composition of Listeria monocytogenes isolated from foods
Fatty acid(%)
Strain 10 5 140 140 150 150 o0 160 170 170 o0 1990
iso30H iso iso anteiso iso iso anteiso anteiso
1 - 2.44 - 080 055 642 4189 294 209 307 3743 179 052
2 204 256 - 071 051 711 4014 265 217 321 3811 0.79 -
3 173 202 - 076 055 435 4217 414 205 263 3689 274 -
4 190 225 - 047 050 615 4011 222 242 259 4071 070 -
5 - 115 018 068 049 603 3884 281 267 330 4297 088 086
6 - - - 0.86 - 791 4399 240 253 331  39.00 - -
7 - 1.45 - 0.69 043 872 4290 248 224 354 3704 051 -
8 - 1.03 023 085 042 725 4368 362 195 265 3675 131 026
9 - - - 068 046 650 4428 217 210 280 4101 - -
10 - 0.54 - 063 039 650 4023 394 225 281 4049 2.2 -
11 - 1.17 - 0.70 040 664 3918 293 207 354 4208 062 067
12 - 128 019 071 044 750 3973 266 224 400 40.19 047  0.60
13 - 142 025 079 044 696 4178 286 196 322 3942 045 045
14 - - 019 06t 036 626 4009 217 205 348 4367 035 077
15 - 1.93 - 1.00 - 7.05 4425 460 164 258 3416  2.80 -
16 197 248 - 084 041 744 4236 351 167 299 3547 085 -
17 - 110 016 062 030 618 3710 3.18 196 404 4376 105 056
18 - 1.63 - 065 031 617 3755 359 196 345 4219 216 035
19 - - - 059 039 738 4063 209 225 379 4243 - 0.44
20 - - 025 095 045 714 4477 274 213 310 3804 - 0.44
21 082 129 020 063 034 581 3675 261 193 388 4425 053 096
22 0.25 - 018 065 038 704 3874 255 209 405 4255 047  1.05
23 - 3.46 - 0.98 - 675 4302 406 158 261 3509 245 -
Mini. - - - 0.47 - 435 3675 209 158 258  34.16 - -
Maxi. 204 346 025 100 055 872 4623 460 267 405 4425 280 105
Ave. 038 127 007 073 037 675 4101 300 209 325 3973 101 035
L. innocua$} L. seeligeri7} 10% 12]1 L. welshimeri’c °F 2 XA F2 FpE Y BEHAF L. mono-

2%45oln 1 SATE A2 10%g A E 2 sk

A SR FhEaA) ga WA B9 B, A
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Table 4. Fatty acid composition of Listeria innocua isolated from foods

Fatty acid(%)

Strain

9:0 11:0 12:0 14:0 14:0 15:0 15:0 16:0 16:0 17:0 17:0 18:0 19:0
iso30H iso iso anteiso iso iso anteiso anteiso

1 - 2.10 - 0.84 0.54 8.32 41.09 291 235 3.89 37.42 0.55 -

2 - 5.85 - - - 5.55 47.82 291 1.53 1.37 34.97 - -

3 - 4.91 - 0.85 - 6.85 46.84 4.03 1.45 2.06 31.21 1.79 -
4 - - - 0.75 0.46 7.05 41.81 2.72 2.30 3.44 40.98 - 0.50

5 - 1.85 0.26 0.94 0.50 7.58 45.04 3.37 2.23 2.72 34.90 0.61 -

6 - - 041 1.12 - 8.20 42.78 3.66 2.19 351 37.14 1.00 -
7 0.13 0.82 0.11 0.69 0.63 8.30 45.10 2.21 2.95 3.25 35.10 0.17 0.54

8 - 332 - 0.68 - 7.60 42.02 2.94 237 3.14 37.10 0.83 -

9 0.80 255 - 0.90 0.44 6.48 44.07 3.26 2.21 2.74 36.56 - -

10 - - - 0.67 - 7.68 43.20 2.55 291 3.20 39.77 . -

11 1.13 1.68 0.25 0.81 0.46 6.44 42.63 2.88 215 2.86 38.40 0.33 -
12 0.38 0.49 0.08 0.60 - 8.06 45.44 2.04 2.76 3.35 35.69 0.86 0.25

13 - - - 0.79 0.48 6.54 42.81 2.94 2.09 322 41.12 0.64 -

14 - 2.58 - 0.80 - 7.08 42.44 335 2.00 3.02 37.07 1.66 -
15 - 0.72 - 0.55 0.57 8.37 43.45 2.00 315 3.70 36.97 0.37 0.15
16 - 1.04 0.17 0.70 0.47 6.63 42.14 2.47 2.11 3.08 40.51 0.37 0.32
17 1.25 1.41 - 0.45 0.36 5.77 39.45 2.04 222 2.89 43.33 0.51 0.31
18 - 1.75 0.24 0.84 0.48 6.84 42.37 3.35 2.15 292 37.70 0.93 0.42
19 - 1.88 - 0.76 0.46 6.91 40.50 2.69 2.21 331 40.14 0.73 0.41
20 - - 0.23 0.78 0.46 6.83 42.13 2.71 2.18 3.30 40.16 0.48 0.84

21 - 1.42 0.32 0.81 0.58 6.95 42.50 2.66 2.89 3.07 38.44 0.37 -
22 Q.77 1.13 0.26 0.75 0.47 6.97 42.33 2.60 2.20 3.09 39.11 0.00 0.34

Mini. - - - - - 5.55 39.45 2.00 1.45 1.37 31.21 - -
Maxi 1.25 5.85 0.41 1.12 0.63 8.37 47.82 4.03 3.15 3.89 43.33 1.79 0.54
AVe. 0.20 1.61 0.11 0.73 0.34 7.14 43.07 2.83 2.30 3.05 37.90 0.55 0.18
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Table 5. Comparison of fatty acid composition(%) of Listeria spp.

Saturated chain

Branched chain

Straight chain

Strain

Anteiso Odd-iso

Even-iso Normal

C15 C17 C19 Cll

C17 CH C16 C9 CIZ CU C16 CIB

4482 35.53 - 1.33

7.62

245 | 043 232 | 1.57 - 091 265 039

L.monocytogenes
41.02 3973 035 | 1.27

6.75

325 | 037 209 | 038 007 073 300 101

Olw | »

4472 3221 012 | 1.75

8.84

276 | 066 235 | 1.56 010 106 318 073

L. innocua

D 4307 3790 0.8 | 1.61 7.14

305 | 034 230 | 020 011 073 283 055

Arithmetic average value of L. monocytogenes ATCC 15313 tested 3 times(A), 23 strains of L. monocytogenes isolated from foods
(B), L. innocua ATCC 33090 tested 3 times(C), and 22 strains of L. innocua isolated from foods(D).
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