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Abstract
This study was carried out to evaluate of the microbial and sensory quality of ready-made hamburger
and sandwich. Initial total plate count of hamburger for establishment A and B were 2.1x10? cfu/g
and 3.4X10% cfu /g, respectively, and for establishment C was 7.9%10* cfu /g. After 48 hour storage
at 10, total plate count of hamburger for establishment A and B increased to 1,.2X10* cfu /g and 6.
8%10°% respectively, and for establishment C increased to 1.2X107 cfu/g. Initial total plate count of
sandwich for establishment A and B were 3.2X10? c¢fu /g and 7.9X 102 cfu /g, respectively, and for es-
tablishment C was 1.1x10° cfu/g. After 48 hour storage at 10°C, total plate count of hamburger for
establishment A and B increased to 8,1X10% cfu /g and 2.3x 104, respectively, and for establishment C
increased to 4.4x10% cfu/g. No E. coli, Salmonella, Vibrio, and Staphylococcus aureus were detected under
simulated storage conditions. There was no significant changes in pH, acid value, and volatile nitrogen
number under simulated conditions. In sensory evaluation of hamburger and sandwich, sensory score
was lowered by increase of total plate count,
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Escherichia coli ZdA}

A 8E 10 ml¢] EC broth(Difco Lab., MI,
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HE 3t 45 2427+ vl sle] Durham
Hol| 7}y RS Escherichia coli =73 ok
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Salmonella A}

A F AV Adrdalg dgyo] uel A
& 1 ml2 selenite-cystine broth(Difco Lab.,
MI, USA) 10 mlol| HEste] 37CoA 484
7+ &7 wjek3l % desoxycholate citrate
agar(Difco Lab,, MI, USA) H ¥} =23}
37COlA 24A1ZF B Ft A TE Mg T o
e colony FollA ¥4 o= colonyE
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Staphylococcus aureus ZAA}

A& 1 ml-g tryptic soy broth(Difco Lab.,
MI, USA) 10 mle] o & AP HF
gted 37Coll A 16A12F vl Fste] A4 & 714
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nitol agar o] A o)A sl 37CAA 24
A2k v gatgeh vl F o] vebd col-
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Table 1. Changes in total plate count, E. coli, Salmonella, Vibrio, and Staphylococcus
aureus of hamburger under simulated time and temperature for establishment A, B and C

Storage Stgrage Total plate count E. coli Salmonella Vibrio Staphylococcus
temp. time (cfud/g) aureus
() (hr) AP BP Cb A B CABUCABT CAB C
0 2.1x10* 3.4x%10* 7.9x10* - - - - - - - - - - - -
12 4.3X10® 6.8x10% 5.1x10* - - - - - - - - - - - -
10 24 7.2X10° 1.2x10* 4.6x10° - - - - - - - - - - - -
48 1.2x10* 6.8x10° 1.2x107 - - - - - - - - - - - -
12 3.6Xx10* 2.0x10* 2.8x105 - - - - - - - - - - - -
20 24 1.4x10% 7.1x10% 3.9%x10% - - - - - - - - - - - -
48 2.5X107 5.2x10° 4.5x10¢8 - - - - - - - - - - - -
12 2.5x10° 1.4x10° 4.0x10% - - - - - - - - - - - -
30 24 4.1x107 5.0X10° 5.4x107 - - - - - - - - - - - -
48 10° < 2.8x107 6.5x108 - - - - - - - - - - - -

a : colony forming unit
b : establishment A, B and C
¢ @ not detected

Table 2. Changes in total plate count, E. coli, Salmonella, Vibrio, and Staphylococcus
aureus of sandwich under simulated time and temperature for establishment A, B and C

Storage Stgrage Total plate count E. coli Salmonella Vibrio Staphylococcus
temp. time (cfur/g) aureus
() (hr) Ab Bb ¢cb A B CABGCABTC CA B C
0 3.2x10% 7.9%10* 1.1x10° <= - - - - - - - - - - -
12 5.9x10% 2.5%x10* 3.9x10° - - - - - - - - - - - -
10 24 2.8x10* 9.5x10® 7.2x10¢® - - - - - - - - - - - -
48 8.1Xx10% 2.3X10* 4.4x10® - - - - - - - - - - - -
12 1.7x10* 4.0x10® 1.8x10°% - - - - - - - - - - - -
20 24 1.5X10° 1.6x10° 6.5%x10¢ - - - - - - - - - - - -
48 3.0x107 4.7x10° 10°< - - - - - - - - - - - -
12 4.5x10°% 6.5x10* 4.6x10° - - - - - - - - - - - -
30 24 6.8x107 2.4x10° 7.8x107 - - - - - - - - - - - -
48 1.7x107 7.6x107 10°< - - - - - - - - - . - -

a : colony forming unit
b : establishment A, B and C
¢ : not detected
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Table 3. pH, acid value, volatile basic nitrogen number of hamburger under simulated time
and temperature condition for establishment A, B and C

Storage Storage Acid value o
temp. time pH (KOH ml /g) V.B.N. (mg?)
(c) (hr) A B C A B C A B C
0 519 436 504 130 294 387 564 740 846
12 5.24 412 521 - 165 378 416 58 643 812
10 24 538 453 528 1.67 280 422 6572 7.82 810
48 5.32 417 557 154 342 436 546 770 885
12 511 460 5.04 253 260 404 68 764 7.86
20 24 517 410 538 285 3.64 483 525 647 6.06
48 522 416 500 265 347 406 747 950 7.24
12 529 410 533 299 376 417 669 825 7.39
30 24 532 417 497 293 331 38 725 682 896
48 514 409 505 28 306 371 810 970 7.86

Table 4. pH, acid value, volatile basic nitrogen number of sandwich under simulated time
and temperature condition for establishment A, B and C

Storage Storage Acid value o
temp. time pH (KOH ml/g) V.B.N. (mg?%)
() (hr) A B C A B C A B C
0 4.99 557 4.89 1.55 1.23 243 425 8.51 7.88
12 487 5.41 5.27 1.49 1.23 205 4.86 914 8.21
10 24 5.01 564 5.04 1.41 157 204 570 6.08 7.65
48 498 571 509 158 1.42 28 529 7.70  7.63
12 48 560 48 234 120 392 547 8.86 8.09
20 24 493 562 49 232 112 374 4.99 8.43 8.44
48 492 538 479 260 168 355 586 9.50 7.02
12 497 559 491 240 1.28 3.08 5.65 7.47 8.27
30 24 483 575 516 270 145 375 579 8.82 8.01
48 453 626 497 298 227 3.03 647 1020 8.53
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Table 5. Sensory scores of hamburger under simulated time and temperature condition for
establishment A, B and C

Storage time

Establish- Storage temperature
ment Item 0 hr 12 (hr) 24 (hr)

10C 20¢C 10C 20T

Appearance 5.82 5.72 5.3 5.42 4.9

Odor 6.12 5.52b 4.3 4.8b 3.3

A Taste 6.22 5.12b 3.7¢d 4.4 3.0d
Texture 6.12 5.62P 3.9 4.5b¢ 3.04
Acceptability 6.3 5.480 4,1 4,7v¢ 3.44

Appearance 6.22 6.0% 6.02 6.02 5.92

Odor 6.02 5.52 5.20 5.42 4.5P

B Taste 5.8 4.9° 4.1b¢ 4.5% 3.9
Texture 5.9 5.42 4,3° 4.5° 4.0°
Acceptability 6.0 5.4% 4.4¢ 4,7v¢ 4.1¢

Appearance 6.02 5.72 4.8 4.8 4.52

Odor 5.72 5.62 3.8b 4.8 3.1b

C Taste 5.6° 5.42 3.5b 5.02 2.8°
Texture 5.8 4.8% 3.5° 4.6° 3.3
Acceptability 6.12 5.3 3.5¢ 4.8° 2.8°

axd :Mean scores within row followed by the same letter are not significantly different(p<0.05) at the
5% level using Duncan's Multiple Range Test,

Table 6. Sensory scores of sandwich under simulated time and temperature condition for
establishment A, B and C

Storage time

Establish- : N Storage temperature
ment tem 0 hr 12 (hr) 24 (hr)

10C 20T 10C 20T

Appearance 6.3 5.4% 4.0° 4.6> 3.9°

Odor 6.22 5.2b 3.7¢d 4.3 3.2d

A Taste 6.22 5.22 3.0b¢ 3.90 2.4¢
Texture 6.22 5.0b 3.1¢d 4,1be 2.64
Acceptability 6.6° 5.3° 3.4d 4.3 2.84

Appearance 6.2° 6.12 6.12 6.12 6.12

Odor 6.32 5.52b 4.4 5.2 4.4

B Taste 6.22 5.8 3.6° 5.3 3.50
Texture 6.12 5.72 3.6° 5.28 3.50
Acceptability 6.32 5.92b 3.8° 5.10 3.6°

Appearance 5.82 5.6% 3.1¢d 4.3v¢ 2.84

Odor 5.82 4.8° 3.0° 4.1b 1.54

C Taste 5.62 5.0%0 2.5° 4.3° 1.54
Texture 5.82 5,320 3.1° 4.8° 1.84
Acceptability 5.8 5.12 2.5¢ 4.3° 1.54

#ed : Mean scores within row followed by the same letter are not significantly different{p<0.05) at the 5%
level using Duncan’s Multiple Range Test,
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