, . 2521,
(. .2527)
20 2528,

. 2542,
1-24.

. 2529
195-230.

. 2529
144-155.

. 2529
1, 154-168.

. 2545,

2530.

2518.

. 2540.

(9)2: 17-26

102

23



12

508,
2544,
Ty 10(3): 548-552.
2541, . 2
)
( )
) . : )
] 1
215, 1115
545,
(GMP).
, 5
. 536,
058,
oL B
1000 . L

2543 0



13

.. M
/
o1
. 2531,
56-78.
. 2528,
. 253b,
. 2000 . L 1350
, . 2540,
. 2543 ; . 1,000
1, 1LL75, '
2534,

, . . 2534,



4

Association of Official Analytical Chemists (AOAC). 1990. Official Method of Analysis of the
Association of Official Analytical Chemists. 15thed. Verginia: AOAC.

Association of Official Analytical Chemists (AOAC). 199. Official Method of Analysis of the
Association of Official Analytical Chemists. 16hed., Maryland: AOAC International.

Bacon, R. T., etal. 2000. Microbial populations on animal hides and beef carcasses at different
stage of slaughter in plants employing multiple-sequential interventions for
decontamination. Journal of Food Protection 63(8): 1080-1086.

Batzing, B. L. 2002 Foodbome and waterbome pathogens. In Microbiology an introduction,
pp. 455-492. Stamford: Thomson Learning.

Blickstad, E., and Molin, G. 1983, The microbial flora of smoked pork loin and frankfurter
sausage stored in different gas atmospheres at 4 °c. J. Appl. Bacteriol. 54:45-56.

Borch, E., Kant-Muermans, M. L, and Blixt, Y. 1996. Bacterial spoilage of meat and cured
meat products. International Journal of Food Microbiology 33: 103-120.

Branen, A. L. 1993. Introduction to use of Antimicrobiala. In P. M. Davidson, and A. L.
Branen (eds.), Antimicrobials in Foods. 2rded.. pp. 11-37. New York: Marcel Dekker.

Brown, M. H., and Gould, G. . 1992. Processing. In c. Dennis, and M. Stringer (eds.),
Chilled food: a comprehensive guide, pp. 111-144. New York: Ellis Horwood.

Carbolla, J., et al. 1996. Characteristics of high-and low-fat hologna sausage as affected by final
internal cooking temperature and chilling storage. J Sci Food Agri. 72: 40-48.

Chipley, J. R 1993, Sodium Benzoate and Benzoic acid. In P. M. Davidson, and A L
Branen (gds.), Antimicrobials in Foods, pp. 11-48. New York: Marcel Dekker.

Chung, . L., Jorgensen, K. V., and Price, R. L. 1988, Effect of processing temperature and
added antimicrobial agent on keeping quality of Mexican-style sauce. Journal of Food
Science 53(4): 1163-1164.



s

Comes, J. E., and Beelman, R. B. 2002. Addition of fumaric acid and sodium benzoate as an
alternative method to achieve a 5-log reduction of Escherichia coli 0157:H7 populations
in apple cider. Journal of Food Protection 65(3): 476-483.

Dakin, H. D. 1909, The fate of sodium benzoate in the human organism. J. Biol. Chem. 7:103.
Cited in P. M. Davidson, V. K. Juneja , and J. K. Branen. Antimicrobial Agents. In A
L. Branen, P. M. Davidson, . Salminen, and J. H. Thomgate Il (eds.), Food Additives.
New York: Marcel Dekker, 2002. p.584.

Davidson, P. M. 1997. Chemical preservatives and natural antimicrobial compounds. In M. p.
Doyle, L. R Beuchat, and T. J. Montville (eds.), Food microbiology: fundamentals
and frontiers, pp. 520-556. Washington D.C.: ASM Press.

Davidson, P. M., Juneja, V. K., and Branen, J. K. 2002. Antimicrobial Agents. In A. L. Branen,
P. M. Davidson, . Salminen, and J. H. Thomgate Il (eds.), Food Additives, pp.582-584.
New York: Marcel Dekker.

Dock, L. L., Floras, J. D., and Linton, R. H. 2000. Heat inactivation of Escherichia coli
0157:H7 in apple cider containing malic acid, sodium benzoate, and potassium sorbate.
Journal of Food Protection 63(8): 1026-1031.

Doores, . 1993. Organic acids. InP. M. Davidson, and A. L. Branen (eds.). Antimicrobials in
Foods. 2rded.. pp. 95-136. New York: Marcel Dekker

Duffy, E. A, et al. 2001 Extent of microbial contamination in United States pork retail
products. Journal of Food Protection 64(2): 172-178.

Efiuvwevwere, B. J. 0., and Ajiboye, M. 0. 19%. Control of microbiological quality and self-
life of catfish (Clarias gariepinus) by chemical preservatives and smoking. Journal of
Applied Bacteriology 80: 465-470.

Elliott, R. P., et al. 1982. Their significance and methods of enumeration. In Micro-organisms
in food, pp. 112-117. London: University of Toronto press.

Fellows, p. 2000. Pasteurisation. In Food processing technology: principle and practice. 2rd
ed., pp. 241-249. Cornwall: CRC Press and Woodhead Publishing.



76

Fenton, L. L., et al. 1995. Fate of Escherichia coli 0157:H7 in thermally processed low fat
ground beef patties. Proc. Inst. Food Teachnol. p.36. Cited in James M. Jay.
Foodhome gastroenteritis caused by Escherichia coli. In Modem food microbiology. 6h
ed., Maryland: Aspen Publication, 2000. p. 535.

Fisher, T. L., and Golden, D. A 1998. Survival of Escherichia coli 0157:FI7 in apple cider as
Affected by dimethyl dicarbonate, sodium bisulfite, and sodium benzoate. Journal of
Food Science 63(5): 904-906.

Food and Agriculture organization of The United Nation (FAQ). 1985. FAQ animal production
and health paper 52: Small- scale sausage production. Rome: Food and Agriculture
organization of The United Nation.

Food and Agriculture organization of The United Nation (FAQ). 1992, FAQ food and nutrition
paper 53: Meat and Meat products in Human nutrition in developing countries. Rome:
Food and Agriculture organization of The United Nation.

Food and Drug Administration (FDA). 1984. Bacteriological Analytical Manual. 6h ed.
Verginia: AOAC.

Food and Drug Administration (FDA). 1992 Bacteriological Analytical manual. 7h ed.
Arllington: AOAC International.

Franz, c. M. A. p., and Holy, A. V. 1996. Thennotolerance of meat spoilage lactic acid bacteria
and their inactivation in vacuum-packaged Vienna sausages. International Journal of
Food Microbiology 29: 59-73,

Frazier, . c. 1967. Bacteria. In Food Microbiology, pp. 36-63. New York: McGraw-Hill
Book.

Gardiner, . p. 1997. One factor design structures for biological experimentation. In Statistics
for the biosciences, pp. 144-201. London: Prentice Hall.

Garbutt, J. 1997 a. Food-bome disease and food poisoning. In Essentials of food microbiology,
pp. 135-181. London: Arnold,



7

Garbutt, J. 1997 b. Food spoilage. In  Essentials of food microbiology, pp. 116-134. London:
Arnold.

Gill, A O, and Holley, R. A. 2000. Surface Application of Lysozyme, Nisin, and EDTA to
inhibit Spoilage and Pathogenic Bacteria on Ham and Bologna.  Journal of Food
Protection 63(10): 1338-1346.

Gould, G. . 1964. Effect of food preservatives on the growth of bacteris from spores. In G,
Molin (gd.), Microbial inhibitors in foods. Stockholm: Alimquist & Wiksell, p. 17-24.
Cited in James M. Jay. Food preservation with chemicals. In Modem food
microbiology. 6hed., Maryland: Aspen Publication, 2000. p. 256.

Hathcox, A. K., Hwang, c. A, Resurreccion, A. V. A, and Beuchat, L. R. 1995, Consumer
evaluation of raw and fried chicken after washing in trisodium phosphate or lactic
acid/sodium benzoate solutions. Journal of Food Science 60(3): 604-605, 610.

Hayes, p. R. 1992, Fundamental principle of microbiology. In Food microbiology and
hygiene. 2rded,, pp. 1-25. London and New York: Elsevier Science Publishers.

Huis in’t Veld, J. H. J. 199. Microbial and hiochemical spoilage of food: an overview.
International Journal of Food Microbiology 33: 1-18.

Hwang, c., and Beuchat, L. R. 1995 a. Efficacy of selected chemicals for killing pathogenic and
spoilage microorganism on chicken skin. Journal of Food Protection 58(1): 19-23.

Flwang, c., and Beuchat, L. R 1995 b. Efficacy of lactic acid/sodium benzoate wash solution in
reducing bacterial contamination of raw chicken. International Journal of Food
Microbiology 27: 91-98.

ICMSF. 1980. Organic acid ch. 7 in Microbial ecology of food: Factor affecting life and death
of microorganism vol 1 International commission by microbiological specification for
foods. Orando: Academic Press Inc., p. 26.
. . 2000
1, : ‘ 5%, 1



18

Islam, M, Chen, J., Doyle, M.P., and Chinnan, M. 2002. Effect of selected generally recognized
8 safe preservative sprays on growth of Listeria monocytogenes on chicken luncheon
meat. Journal of Food Protection 65(5): 794-798.

lsmail, . A, etal 2001 Effectiveness of immersion treatments with acids, trisodium
phosphate, and herb decoctions in reducing populations of Yarrowia lipolytical and
naturally occurring aerobic microorganism on raw chicken. International Journal of
Food Microbiology 64: 13-19.

Jackson, 1. c., Acuft, G. R, and Dickson. J. . 1997. Meat, poultry, and seafood. In. . p.
Doyle, L R. Beuchat, and T. J. Montville (eds.), Food microbiology: fundamentals and
frontiers, pp. 83-100. Washington D. c.: ASM Press.

Jay, J M. 2000 a Fresh meat and poultry. In Modem food microbiology. 6hed., pp. 59-85.
Maryland: Aspen Publication.

Jay, J. M. 2000 b. Processed meats. In Modem food microbiology. 6h ed., pp. 87-99.
Maryland: Aspen Publication.

Jay, J. M. 2000 c. Food preservation with chemicals. In Modem food microbiology. 6hed., pp.
253-281. Maryland: Aspen Publication.

Kamlert, . 1992 Quantitative determination of benzoic acid, sorbic acid and saccharin in
preserved fruits. Bull. Dept. Med. Sci. 34(1): 31-36.

Kasrazadeh, M., and Genigeorgis, ¢. 1994, Potential growth and control of Salmonella in
hispanic type soft cheese. International Journal of Food Microbiology 22: 127-140.

Kasrazadeh, M., and Genigeorgis, c. 1995. Potential growth and control of Escherichia coli
0157: HT in soft hispanic type cheese. International Journal of Food Microbiology 25
(3): 289-300.

Kieckebusch, ., and Lang, K. 1960. Die Vertrdglichkeit der Benzoesaure im chronischen
Fiitterungsversuch. Arzneimittel-Forschung. 10: 1001-1003. Cited in World Health
Oraganization. Concise International Chemical Assessment Document 26: Benzoic acid
and Sodium benzoate. Geneva: World Health Organization, 2000,



19

Korkeala, H. 3., Alanko, T., Mékela, P., and Lindroth, . 1989. Shelf - life of vacuum-packed
cooked ring sausages at different chill temperatures. International Journal of Food
Microbiology 9: 237-247,

Korkeala, H. J, and Bjorkroth, K. J.  1997. Microbioogical spoilage and contamination of
vacuum-packaged cooked sausages. Journal of Food Protection 60(6): 724-731,

Kramlich, . E., Pearson, A M, and Tauber, F. . 1980. Processed Meats. Westport: The
AVI Publishing.

Masuda, ., Kara - kudo, Y., and Kumagai, . 1998. Reduction of Escherichia coli 0157:H7

populations in soy sauce, a fermented seasoning. Journal of Food Protection 61(6): 657-
661,

Meyer, L. H. 1973, Food Chemistry. New Delhi: Affiliated East-West Press PVT.

Milone, N. A, and Watson, J. A 1970. Thermal inactivation of Salmonella senftenberg 775W in
poultry meat. Health Lab Sci. 7. 199-225. Cited in James M. Jay. Foodborne
gastroenteritis caused by Salmonella and Shigella. In Modem food microbiology. 6hed.,
Maryland: Aspen Publication, 2000. p. 518,

Miwa, N., et al. 1998, Amount of enterotoxigenic Clostridium perfringens in meat detected by
nested PCR. International Journal of Food Microbiology 42: 195-200.

Njagi, G. D. E.and Gopalan. H. N. B. 1980. Mutagenicity testing of some selected food
preservatives, herbicides and insecticides. 2. Ames test. Bangladesh J. Bot. 9 141,
Cited inP. M. Davidson, V. K. Juneja, and J. K. Branen. Antimicrobial Agents. In A
L. Branen, P. M. Davidson, . Salminen, and J. H. Thorngate III (eds.), Food Additives.
New York: Marcel Dekker, 2002. p.584.

Palumbo, . A, Smith, J. L., and Kissinger, J. ¢.  1977. Destruction of Staphylococcus aureus
during frankfurter processing . App. Environ. Microbiol. 34: 740-744.

Paul, P. c., and Palmer, H. H. 1972. Food Theory and Applications. New York: John Wiley &
Sons,



80

Richmond, M. R. 1991 Report of the committee on microbiological safety of food. Part I
London: HMSO. Cited in David R. Briggs, and Louise B. Lennard. Food microbiology
and food poisoning. In M. L. Wahlquist (ed.), Australia. Asia & The Pacific food &
nutrition. NSW: Allen & Unwin Pty, 1997, p. 115,

Rho, M. J,, Chung, M. ., Lee, J. H, and Park, J. 2001. Monitoring of microbial hazards at
farms, slaughterhouses, and processing lines of swine in Korea. Journal of Food
Protection 64(9): 1388-1391.

Samelis, J et ai. 2001 Organic acids and their salts as dipping solutions to control Listeria
monocytogenes inoculated following processing of sliced pork bologna stored at 4 °c in
vacuum packages. Journal of Food Protection 64(11): 1722-1729,

Sax, M. . 1979. Dangerous properties of industrial materials. Shed.. New York: Van Nostrand-
Reinhold. Cited in P. M. Davidson, V. K. Jungja , and J. K. Branen. Antimicrobial
Agents. In A L. Branen, P. M. Davidson, . Salminen, and J. H. Thorngate I (eds.),
Food Additives. New York: Marcel Dekker, 2002. p.584.

Sodemoto, Y., and Enomoto, M. 1980. Report of carcinogenesis hioassay of sodium benzoate in
rat; Absence of carcinogenicity of sodium benzoate in rat. J. Environ. Pathol. Toxicol. 4
87. Cited in P. M. Davidson, V. K. Juneja, and J. K. Branen. Antimicrobial Agents. In
A. L Branen, P. M. Davidson, . Salminen, and J. H. Thorngate Il (eds.), Food
Additives. New York: Marcel Dekker, 2002. p.584.

Soriano, J. M., Rico, H., Moltd, J. c., and Manes, J. 2000. Microbial evaluation of Spanish
potata omelette and cooked meat samples in university restaurants. Journal of Food
Protection 63(9): 1273-1276.

Walker, . J. 1992. Chilled foods microbiology. In c. Dennis, and M. Stringer (eds), Chilled
food: a comprehensive guide, pp. 165-195. New York: Ellis Horwood.

World flealth Oraganization. 2000. Concise International Chemical Assessment Document 26:
Benzoic acid and Sodium benzoate. Geneva: World Health Organization.



8l

Yuste, J., Mor-Mur, M., Capellas, M., and Pla, R. 1999, Pressure-vs. heat-induced bacterial

stress in cooked poultry sausage: a preliminary study. Letters in Applied Microbiology
29: 233-231.

Yuste, J., Pla, R., and Mor-Mur, M. 2000. Salmonella entendis and aerobic mesophiles in

inoculated poultry sausages manufactured with high-pressure processing.  Letters in
Applied Microbiology 31: 374-377.



FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY



© o N o Ol AW N e

[ T G

25%)

(2536)
65.18
20.37

6.52
2.04

1.55
1.22
1.06
0.81

0.65
0.24

0.20
0.16

8x7x1.5



12- 15



85




86



-10

3
6 I
4 10
20
5



— a £ 9y
NMWAUINN N-11 WQUQWNTUT\TﬁﬂUjWQﬂ

| 1
" 7...,.T -
o

IIII’IIIIIIIII

(2536)






f CTF 9004

1 2 3 4

000

90



91






WIBNINDAY durTy uazvssyryeeatlunszuenlans

v i
awisveensuladad (2536) luduneud 1 uay 2 Fannmuan 0

i & a 25 A 4
aulurhgangi 75 mamesaidoa MNISNIPUHYUATIIANINA N

=1 = I~ =}
W 72 esrnaod 11unal 2 uIn

v

° Y : < a =] )
Mg luinougungiivssun 10 psmraiFod wiu 20 Wi

v

DDAUNIMYIDDONINNTZ VDN lany

l v

AU 4 Megn AnswlsunaunIdvimun

a o da g d:‘ v A ;
YU oM uaelsn uagarilivelsn

Ysziiuanyazmunin

g o a a Py
NUINEIMYUNNY 32 paf Ay o

¥

qUAIDYINATIAL 4 10019 91 2 Tu

E

a d |a a ad a o
TS IngaUNIINmua Useiiiuanyugnieanonwn




W3ouTngAY dunay uazussgnyveaslunszuen Tane

v '
auIsvensuladad (2536) ludumoui 1 uaz 2 Aamasuan n

¥
aulushgumgd 75 osrivaidva

.

.

: Y .
%N 1 WA 2 YA 3
3| = 4 =
Wuna 48 w1 Wlunan 63 wi uan 78 wii
Y

o < :’ < o =] ~
mliouluihidugumgiszua 10 sarusaiFod w20 wii

v

D0AUNINYEDBDNINNNITUBN Tans

i

. ' [ 1 a g & a =
AUAIDUN 4 AU amﬂzﬂﬂsmmgaumamwm

a o da 4:‘ ¥ A -;l’
yaunsdntluielsa uazduiivolsn

Yszuany eI

=1

sﬁu%mmmwnﬁ 32 DIA AT

a Y

v

b 1 [l

qUAIBENNATINE 4 D01 N 12 Lag 3 Tu

PR

a g a a [
maswwﬂsmm@auw?amwﬂ UsziuanbamenamonIn




9%

Ta@euy lanon

Ysummneg 5 szau

w3on gAY Fukay uazussyryseaslunszuen lavey

ac v o E :.: = o
AWIBVOININUATRI (2536) ludunaui 1 uaz 2 AaniAnuIn

<+«

v

v

v

v

Wyuo |
AR
Ty Tmdesl

Wy oo

D 2
au
1013 Tasans)

Wi laen

500 Wn/NN

Hyuo 3
EIE TR
wu laen

1.000 Wn/Nn

¥iyuo 4
@3 lan@e
1wy Tamen

1,500 un/nn

v

v

v

v

YU

=

N

i Tanaey
RIMETR

2,000 un/nn

v

v

aulwigamail 75 asmraifod Wunat 53 ui

o < '
oy udIneauniyveesnvINnszuen lang

T

v

v

Ysziunmalseamauna

v

g o
NUINEI

¢

Nguvinil 32 perraITYd

w15 IRy Tasen #1 0

= AANUMTUNTA-A19 10 12 1Az 3 Tu

m152uN1IaNIeN I N0 12 uag 3 Ju

v

g w o A d‘ w
m1¥0 15Auazawtide 15A 91 0 U

= 1SIngauns

¥
a o o

UM

HUAN 01218z 35U

-3

R 4

Y

Ngunnil

a

4 DIANF AT

:

w5y Ay Teen 1 0

m MANUTUNSA-A19 N 02 4 6 8 14 20

26 32 38 44 50 56 uaz 62 U

®52UNNEN N N0 2 4 6 8 14 20

26 32 38 44 50 56 waz 62 U
d’l o =1 é:’ d' v
| | waTsﬂua:muwaTsﬂ N0

a a d(:: :
= JFUIUYAUNTINIMUAN O 2 4 6 8 14

2026 32 38 44 50 56 uaT 62 U




20

0500 1,000 1500 2,000
10 05
5 2
9.00- 1100 .

2539)



FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY

- NN B oo

97



1/

98



11

12

100
13

MgS04. 7H,0

14

(cellulose acetate) 0.45

020 0
15

16

21
10 2N

AOAC (1990); Kamlert(1992)

100

99.59 592.40
100

12
100

12 0,42 3
10 2N (sulfuric acid) 10
100
0

peak height
5 MgSOj. 7H,0
10



100

2.2 distillate 190
200
0.45

23
2.4

3 1 (Chromatographic conditions)

Column - Bondapak ¢ 18 3.9x300

Mobile phase :0.01 M. ammonium acetate/acetic acid buffer

solution (pH 4.5-4.6) : methanol = 60:40

Flow-rate 112 /
Detector 1235
Injection volume .20
Pressure + 1700 psi
4
41
y=ax+h
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)
y : peak height
a . slope
b intercept

42

) 4.1)
()

(Gill and Holley, 2000)

10 25
SCHOTT GERATE CG 804



! (Ellott 198))

(aseptic technique)

11

111 25

112 phosphate buffer solution
Stomacher ( 1 10

113 1 112 1
Phosphate buffer solution 9 ( 1100

114 10

12 Pour
plate

121 1

122 " Plte Count Agar
45-50 15-20

22
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123 3537
43+3
1.24
30-300
125 spreader 25
spreader spreader 1
1.2.6
factor / colony forming unit (CFU) / g
2 Staphylococcus aureus (FDA, 1984)
21 1 W0
111 1 10 10% sodium chloride
+1% sodium pyruvate+ Tryptic Soy Broth
22 3537 48+ 3
2.3 (loop)u
Mannitol salt agar egg yolk (MS-EY)
24 3537 148
25

. aureus
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3 Salmonella (AOAC, 199%)  17.9.01 17.9.03
17.9.07
31 25 Tryptic soy
broth 225
32 35-37 24
33 32 9
Tetrathionate broth (TTB)  Selenite cystine broth (SB) 1
34 35-37 24 48
35 Tetrathionate broth Selenite
cysting broth 2-3 2 Bismuth sulfite agar (BS)
Xylose lysine decarboxylase agar (XLD)
36 35-37 18-24
31 Salmonella
Bismuth sulfite agar Xylose
lysine decarboxylase agar ferrous sulfate
4 Clostridium perfringens (FDA, 1992)
41 ()
111 1 10 cooked meat medium

42 R 4% 2
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43 2-3
Clostridium welchii egg yolk agar(CW-EY)
44 &
2412
45

¢. perfringens

B Coliform bacteria ~ E. coli (AOAC, 1996)  17.2.02

5.1 1 10

1 100 1 1000 1 10

Lauryl sulphate tryptose broth (LST) (durham’s tube)

3

5.2 & 24 12
53 2412

B
54 (MPN Table) MPN

1

L Plate count agar (Difco) 23.5

Peptone 50
Yeastextract 25
D(+) Glucose 1.0

Agar 150
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Plate count agar 11.75 1 500
Vil
L 15

2. Mannitol salt agar (Difco) 111

Proteose peptone 100

Beef extract 10
D-mannitol 10.0
Sodium chlorie 7.0
Agar 150
Phenol red 0.025
Mannitol salt agar 44.4 400
2
5 15 Mannitol salt agar-egg yolk
3. Tryptic soy broth (BD) 30
Pancreatic digest of casein 170
Enzymatic digest of soybean meal 3.0
Dextrose 25
Sodium chloride 50
Dipotassium phosphate 25
Tryptic soy broth 30 sodium chloride 100 sodium
pyruvate 10 1,000 10

n 5 15
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4. Xylose lysine decarboxylase agar (Difco) 56.9

Yeast extract 30
L-lysine 5.0
Xylose 3.15
Lactose 15
Saccharose 15
Sodium deoxychlolate 25
Ferric ammonium citrate 08
Sodium thiosulfate 6.8
Sodium chloride 50
Agar 150
Phenol red 0.08
Xylose lysine decarhoxylase agar 22.8 400
12
15 / 15

15

5. Bismuth sulfite agar (Difco) 52.3

Meat extract 50
Peptone from meat 100
Dextrose 50
Disodium phosphate 40
Ferrous sulfate 03
Brilliant green 0.025
Bismuth sulfite indicator 8.0
Agar 20,0
Bisthmuth sulfite agar 52.3 1,000



6. Tetrathinate broth (Difco) 46

Proteose peptone 25
Pancreatic digest of casein 25
Oxgall 10
Sodium thiosulfate 300
Calcium carbonate 10.0

1 Tetrathinate broth 4.6
2

1. Selenite cystine broth (Difco) 23

Peptone from casein 50
L(-) cystine 0.01
Lactose 40
Phosphate buffer 10.0
Sodium hydrogen selenite 40

Selenite cystine broth 2.3
9

. Cooked meat medium (Difco) 481

Beef heart 454.0
Proteose peptone 20.0
Dextrose 2.0
Sodium chlorice 50

Cooked meat medium 1.5
10 il

100

100
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9. Clostridium welchii agar

Brain heart infusion 148
Lactose 4,0
Agar 6.8
Phenol red (0.5%) 40
400 -
16 44-45 1

Neomycin thiosulfate trihydrate 0.25

10. Lauryl sulfate tryptose broth (Difco) 35.6

Tryptose peptone 20.0
Lactose 5.0
Dipotassium phosphate 2.15
Monopotassium phosphate 2.1
Sodium chloride 5.0
Sodium lauryl sulfate 01
1 Lauryl sulfate tryptose broth 35.6 1,000
10
2 15 /
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(MPN Tabic)

MPN

(AOAC, 19%)

01 0.010.001

Positive Tubes
MPN
001  o0.001

01

001 0001

Positive Tubes

01

PN

M

001 0.001

Positive Tubes

01

29
%

3

19

23

20
24
16
20
24
29

3

6.1

92

%

6.2

6

93

120
160

9

16

150
210
290
240
460

16
19

1100
>1100

2

3
3

28
3

42



-| Kniskal Wallis H test

Chi square df p-value

(Mean rank)

(1)

0 20 59.40 0.267 4 0.180

500 20 45.00

1,000 20 56.08

1,500 20 44.08

2,000 20 41,95

100
-1
0500 1,000 1500 2,000 / 59.40 45,00 56.08

44,08 47,95 p-value = 0.180 0.05
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-2 Kruskal Wallis H test

Chi-square df p-value

(Mean rank)
(/1)
0 20 4853 3.048 4 0.550
500 20 54.13
1,000 20 4228
1,500 20 52.60
2,000 20 5497
100
-2
0500 1,000 1500 2,000 / 4853 54.13
42.28 52.60 54.97 p-value = 0.550 0.05
-3 Kruskal Wallis H test
Chi-square df p-value
(Mean rank)
(/1)
0 20 51.30 1.397 4 0.845
500 20 51.30
1,000 20 46.40
1,500 20 54.65

2,000 20 48,85
100
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-3
0500 1,000 1,500 2,000 / 51.30 5130 46.40 54.65
48.85 p-value = 0.845 0.05
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