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Contamination of foodborne pathogen in food product is the major concern in food
industry. To ensure safety of finished product, it is necessary to control the cleanliness of the
production environment. The most common technique used for hygiene monitoring in a
processing line is swabbing technique. The purpose of this study is to identify several factors
(types of swab, surface and bacteria) which affect swab efficiency when using this technique
to inspect foodborne pathogen available on surfaces. Four types of swab including cotton,
polyesterurethane foam (PU foam), sponge and gauze swab were used to recover pathogens
(Salm onella Typhimurium, Staphylococcus aureus, Escherichia coli and Listeria
monocytogenes) from stainless steel and polyesterurethane (old and new) coupons.
Efficiency of bacterial releasing from different swab type was evaluated, bacterial suspension
(5 tog CFU/mI) was directly inoculated in each swab type and observed amount of bacteria
released. Sponge, PU foam and gauze swab show higher releasing efficiency (average range of
4 pathogens: 94.09-99.34%) comparing to cotton swab (80.76-87.17%). The efficiency of each
swab to recover bacteria from each surface condition (wet and dry surfaces) was investigated.
Swabbing a wet surface using sponge (80.12-98.19%), PU foam (87.30-98.54%) and gauze
(77.93-100.78%) yield no significant difference of bacterial recovery efficiency which is
considered to be higher than cotton swab (79.01-92.49%). addition, swabbing on dry
surface using sponge shows the highest bacterial recovery efficiency (52.31-78.40%), while
cotton swab exhibit the lowest bacterial recovery (33.85-63.31%). Moreover, swabbing on dry
surface condition decreased bacterial recovery efficiency of all swab types to 33.85-78.40%.
The efficiency of each swab to recover bacterial biofilm from surface was also determined.
Sponge (47.68-54.97%) and PU foam (48.29-55.16%) show higher percentage recovery of
bacterial biofilm than cotton (45.10-50.09%) and gauze swab (48.29-55.16%). The results of
this study clearly show that swab and surface types with dry/wet surface condition can affect
bacterial recovery efficiency. Therefore, choosing appropriate type of swab related to
conditions of surface can increase bacterial recovery efficiency from surface and help food
industry to get more actual contamination situation in processing line. Higher efficiency of
swab can help food industry to take immediate and appropriate corrective action in order to

prevent product contamination.

&
ool
Department: Food Technology Student's Signature | OWSMAHT frfJ-)"qu
Field of Study: Food Technology Advisor's Signature "‘,mfg";’f\\v ,,,,,,,

Academic Year: 2013



(CU.Graduate school thesis grant)

Assistant ~ Professor -~ Hajime  Takahashi

Department of Food  Science and  Technology,
Tokyo University of Marine Science and Technology



2.1 (pathogens)
(Escherichia coil)

211

212

213

214

2.15

2151

21511
21512

(StaphylocoCCUS UIUS). ... 5
(Salmonella TYphimUMUM).....ovvvvvvrrrssssssssns

(Listeria monocytogenes)

(TSLEE) I
(fimbriae) (pili)..

2.1.5.1.3 Outer membranepolymers......
21504 layerS. s

2152

2153
21531
21532

2.2 (BIOMIM). ..

stationary phase (



2213

2.2.2
2.3

231

232
24

24.1

242

243

244

245

246

3l
32
321
322
323
324
33
311
312
34
341
342
343
39

(food CONACE SUMACES)......uuuurrrrrrrrrrerrrrrrrsssssssssssssssssssssssnnnnens 15
(SEAINIESS SLEE)...vvvvvvvvrrrrrrrririsssssssssssssssssssesssssssssssssssssssssssssenes 15
(POIYESLEIUIBNANE).......rrerrerrerrrrrsrrsssssssssssssssssnrrsssnnnens 17

(NYGIENE SWADS).......ooeusessssssssssrsnsnssrssssssssssssssssssssssssssssnssnenens 17
(CEllUIOSE SPONGE)......cvcvvvvversvrrrrrrmssssssssssssssessssssssssssssssess 18



3.6

3.6.1

3.6.2

3.7

3.7.1

3.7.2

3.8

4.1

4.2

4.2

4.3

4.3.1

4.3.2

4.3.3

4.4

4.4.1

4.4.2

4.5

52

31



FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY



2.0 19
1 N 28
4. 1

.......................................................................................................................................................... 37

4. 2 40

4. 3 46

4 4 A, 48

4. 5

............................................................................................................................................................ 52

4. 6

............................................................................................................................................................ 54
. 7 /Yy &ELEL N\ 54
1 Duncan’s New

M U TP 18 R AN G T 8 St auiiiiiiiiiiiiiiit e e oottt st e s a e s e e e e aae e e eeetaas s e e e e e e et e et e e ste st e e e e e e e e e eeesebne e es 70
.2 4 7T T N/ e 71
. 3

Duncan’s NeW MUITIPIE RANGE T @ ST ittt ettt e e e e e e e et e e e e e e eeeeeeaaaenans 72
.4 4 E.coti L 73
.5 4 Ecoti L. 74
.6 E col/

Duncan’s New MUItiple RANGE T @St e eenenees 76
.7 4 5. aureus 78
. 8 4 5. aureus .79
.9 5. aureus

Duncan’'s NeW MUItIPIE RaANGE T 8 STttt ettt e e e e e et et et te b e e e e e e eeeeeenes 80

10 4 5. Typhimurium
.............................................................................................................................................................. 82
11 4 Typhimurium



.12 5. Typhimurium

Duncan’s New MuUltiple RanNge T @ St .ttt e e e 85
.13 4 L. monocytogenes
............................................ PR -
. 14 4 L. monocytogenes
................................................................................................................................................... 88
. 15 L. monocytogenes
Duncan’'s New Multiple RanNge T @ St it 90
. 16 4 E coh
.............................................................................................................................................................. 92
.17 4 E coli
.............................................................................................................................................................. 93
. 18 E coh
Duncan’s New MUItiple RanNge T & STttt e e 94
19 4 5. aureus
........................................................................................................................................................................ 95
20 1 4 5. aureus
.............................................................................................................................................................. 96
.21 5. aureus
Duncan’s New MuUltiple RanNge T € St .t e ee e 97
.22 4 5. Typhimurium
............................................................................................................................................. 98
. 23 1 4 5 Typhimurium
............................................................................................................................................. 99
. 24 . Typhimurium
Duncan’s New Multiple RanNge T @St it 100
. 25 4 L. monocytogenes
........................................................................................................................................... 101
. 26 4 L. monocytogenes



.27

Duncan’'s New Multiple Range Test

L. monocytogenes



2.1 3
2. 2 e 18
2.3 A (B) BM (0 oo 19
2. 4 (PUR )ttt ettt ettt ettt ettt ee st ess et e st es s e s s s s b 20
2.5 (A) (= S 20
2.6 (A) (B) (o) J 21
3.1 SelecCtiVe agar.....c.ocooeveveveeeeeeeeeeeen 28
4. 1 (A) (B) (0 ()
..................................................................................................................................... 33
4, 2 (A) (B) (o) I 34
4. 3 3 (A, (B)
o J PNy A & .2/ <\ A 35
4, 4 E co(/ .41
4. 5 . aureus
...................................................................................................................................................................... 41
4. 6 Typhimurium
.................................................................................................................................................... 42
4. 7 L. monocytogenes
............................................................................................................................................... 42
4. 8 4 44
4. 9 4
....................................................................................................................................................................... 45
4. 10 4
....................................................................................................................................................................... 45
4. 11 S AUFBUS .. 49
4. 12 E COlitnnnniicieccrs 49
4. 13 L. monocytogenes................... 50
4. 14 CTyphimurium o, 50






	ปกภาษาไทย


	ปกภาษาอังกฤษ


	หน้าอนุมัติ


	บทคัดย่อภาษาไทย


	บทคัดย่อภาษาอังกฤษ


	กิตติกรรมประกาศ


	สารบัญ

