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ABSTRACT

The objective of this study to produce a Chinese braised beef of culled steer in retort pouch.
Firstly, the effect of intramuscular fat levels (culled steer, 2, and 3 quality grade) on chemical
composition and physical properties was investigated. The beef of culled steer was the highest shear
force, thawing loss, cooking loss, and shrinkage, whereas the beef of quality grades 3 was the
highest lipid oxidation (P<0.05). Microbiology quality was recognized with the requirement for Thai
agricultural commodities and food standards (TACFS 6001-2004) and Thai industrial standards
institute (TISI 678/2004).

For the second experiment, Chinese braised beef recipes were improved. Sauce 6.5%,
sugar 8.5%, and cooking time 2 hours results in best of recipes of Chinese braised beef by sensory
evaluation, includes appearance, texture, and overall acceptable (P<0.05). The lightness was
decreased with the percentage of soy sauce and sugar increase (P<0.05). The browning index was
increased with the percentage of soy sauce and sugar increase (P<0.05). On the other hand, shear
force and texture profile were decreased with rised cooking time (P<0.05).

For the third experiment, the effect of sterility value (F, value = 8, 10 and 12 minutes) on
qualities of Chinese braised culled steer beef in retort pouch was evaluated. The results found that
thermal processing since F,, value of 8 minutes heated to achieve commercial sterility. The physical
quality, especially shear force, hardness gumminess and chewiness were decreased with increased
F, value (P<0.05). On the other hand, cohesiveness increased with increased F, value (P<0.05). The
product processed by F, value of 10 minutes had the best scores of spice odor, taste, texture, and

overall acceptable (P<0.05).

I



For the fourth experiment, comparison of Chinese braised beef in retort pouch products,
which is obtained from different beef quality consists of cull steer, intramuscular fat 2 and 3 level.
The product produced from culled steer beef had the lowest shear force, hardness and gumminess
and the highest sensory evaluation, includes taste, texture, and overall acceptable (P<0.05).

For the fifth experiment, the shelf life of product was studied under room temperature
condition. The spoilage and pathogenic microorganism of product were not found throughout
storage time for 12 months. The storage time was longer, it results in decreasing the pH, lightness,
shear force, and hardness (P<0.05), whereas the lipid oxidation, proteolysis, and cohesiveness were
increased (P<0.05). However, the sensory evaluation of the product was found that the increased
storage time caused the spice odor of product was quite faded when compared with the control
group. So, the shelf life of product was at least 1 year.

Finally, the nutrition of Chinese braised beef in retort pouch had the total amount of energy
is 200 kilocalories per serving, which is energy from fat only 45 kilocalories. The monounsaturated
fatty acid, and polyunsaturated fatty acid were found, especially palmitoleic acid and linoleic acid.
A serving size of product gave a half amount of essential amino acids for requirement of consumers
weighing 60 kilograms. However, this product should be consumed only one serving per day due

to care sodium and cholesterol contents of product.
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<
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2.1.42 Tuiiu osdtlsznovves luiusznszaedegludanauiio uazusnuauld
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ey Taglviusuilininlumsdesiumsgaydsanuioussnainiiene (e1anyei
2536)
1 o { o o a an .. 4
drulsznovves luiundnn 019 Wod TWatla (Phospholipids) laindie lsa
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Tudaddmlngszdludlsznmouda luiuludaiaziinga luiunsulludeswmendnnod wu
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A v I v a
NUT : FIUITIA AUTWUS (2529)
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(@INIVBIATHFNINIIAYAT. 2562b)
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2.3 MIOUBUDITINIWANNIDU
9 Y a . A =& ax

ﬂ?iiﬂfﬂ’)?ﬂﬁﬂﬂiﬂﬂigﬂﬂuﬂ1§Wﬁ@]@']ﬁ?ﬁ (Thermal processing) ﬂawm“lunminuau
9y o a A dA Y a o 9 A = = d o
1113 IﬂEJﬂ'NiJi’f)‘Ll‘ﬂ$f?ﬂll']iﬂ'1/]1'61Tﬂ‘gauvﬁﬂﬂﬂﬂiﬁlﬂﬂjiﬂuﬁ$'Vlﬂ°l’i@1ﬁﬁlﬁﬂulﬁﬂ NN
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auiamsazale Msnana autamsiudtasens ﬁﬂJUﬁvlﬁTﬂ§T°V‘I‘UGIWI UHAaTANUHIUHAA

2
YU (Fennema. 1996)

agents: pH, temp, ionic strength, solubility

naturag;
e loss of 0,7
biological

Gy (S,
SR NN

U AR INRO Y

regains

. activity
Normal protein '?enatur ati0® Denatured protein

d‘ =) =S
MU 2.4 Madeannved lsau

131 : Fennema (1996)

Y k4 U ‘; \J A
2.3.1 m{l%ﬂmmaﬂmmummmmma
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2.3.2 Mm3lvanudeuluszaugannaanea
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a A I
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Inosine-5’-mnophosphate (IMP) i8¢ Hypoxanthine TudulenamilelSaanasodatanu
(Vani et al. 2006)

Y o == = dy A = Y A
Palka (1999) llﬂ‘ﬂ']f‘niﬁﬂy1ﬂ1§L1Jaﬂullﬂa\imﬂ\uu@Lﬂ@!ﬂﬂqwuuagﬂﬂaauﬁluﬂ

~
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9 ] 1 v
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= [ l dy dy A A o A d o Y dy =
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(Conventional canning) LaENIWNAAUASUT ﬁ;uuuﬂaam% (Aseptic processing and packaging)
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GINLGUEJuulﬂ@“IHJﬂWW“VI 2.7 (a)mumﬂwmgﬂuumwmmmmmqaum Vl 1 log cycle ‘Viif)

MUIUINGAT

__ (N2-ND (2.1)
(logN1—-1logN2)

o 9 IS o a A Al A o w
I@ﬂﬂ’lﬂuﬂi‘ﬂ N1 tag N2 uJuﬂmau@.au%‘iwmaaiaﬂiunm tl L t2 Muaay



24

100000 100
4
= Survivor curve D value curve
§ T o
2 10000 ? £
o o
g 3
g o
2 >
E 1000 \ a
@
100 , : : 01 - ‘ :
0 10 20 10 ) 100 10 120 130 140
(a) Time (min) (b) Temperature (C)

~ o o & o s 9 y A A A
NNN 2.7 mmauwumzmwmuauﬁﬂai u,asnaﬂumislwmmiaumqm‘HmJﬂWl (a) Uae

QU

1
a =

v o 1 1 {
ANUTANUNUTTIEHINAT D value Llﬁgﬂj']i]%}auﬁ@‘ﬂ!ﬁﬂuwuﬁ (b)

QU

1T : Awuah et al. (2007)

(2) M Z (Z Value)
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N

log D-rate (mins)

M

Ta Ty
Temperature (°C)
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11 : aauad91n Holdsworth (2016)
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Fy =Dy, (logN-logN) (2.3)
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d’ 1 Y 1 == d‘ +
A1 2.4 AANUNUMUANUTOU (AN D, Z) voswuanisennulueiisnseile

a =

FUMATUNIUVDIAUNTS

1 a A J
NQUYAUNIY Tag sz
D z
91113NIAMLALNINTAA (pH V1NN 4.5)
Thermophiles (spores) Dy
Flat-sour group (B. stearothermophilus) 4.0-5.0 14 -22
Gaserous-spoilage group (C. thermosaccharolyticu) 3.0-4.0 16 -22
Sulfide stinkers (C. nigrificans) 2.0-3.0 16 -22
Mesophiles (spores)
Putreafactive anaerobes
C. botulinum (52100 A 11aE B) 0.1-02 14-18
0.1-1.5 14-18
C. sporogenus group
<
IS UNTA (pH 4.0 — 4.5)
Thermophiles (spores)
B. coagulans (facultatively mesophilic) 0.01-0.07 1418
Mesophiles (spores) D,
B. polymyxa and B. macerans 0.10-0.50 12 -16
Butyric anaerboes (C. pasteurianum) 0.10-0.50 12-16
8IM1INIATI (pH 4.00 HAZAINIT)
Mesophilic non-spore bearing bacteria Diss
0.5-1.00 8-10

Lactobacillus spp., Leuconost, Salmonella spp., yeasts and

Molds

17 : Stumbo (1973)
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2.5.3.1 M31¥ANu3eU (Conductive heating packs)
Ax Y oA X Yo F a '
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Sandaka. 2008)
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131 : Heinz and Hautzinger (2007)
2.53.3 ANUFeuIUNEY (Complex heating)
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1381 18.30-19.65 U1 AIIATTUIUMTHAALDD water-cascading rotary AR NIZTUAD
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Aunmnlseamduda uaz Tnsuinsveswannmal uenantinmsldnnudoungumngi
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YR a 3 o dy o = 4
Shah et al. (2017) "l,ﬂﬁﬂ‘mm‘iﬂizmmmqmim‘mﬂ‘meumLl,ﬂuuﬁ)sluUi’ii;ﬂmM’iﬂaiﬂ
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ABAUHUNSTIDY

2 A =
3.1 2 1tasdyaLasaInN

1) 1,1,3,3 — Tetracthoxypropane

2) 2 — Thiobarbituric acid (TBARs)
3) Acetic acid

4) Activated carbon

5) Alcohol

6) Bactident Coagulase (Rabbit plasma)
7) Baird-Parker agar (BP-agar)

8) Boric acid

9) Buffer peptone water

10) Catalyst

11) Chloramines T

12) Citric acid

13) Dextrose tryptone agar

14) Dimethylaminobenzaldehyde (DABA)

(Sigma, Germany)
(Sigma, Germany)

(Merck, Germany)

(Chemepan, Thailand)

(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Himedia, India)

(Sigma, Germany)

15) Eosin Methylene — Blue Lactose Sucrose Agar (EMB agar) (Merck, Germany)

16) Fluorocult LMX broth modified
17) Folin reagent

18) Hektoen Enteric Agar
19) Hydrochloric acid

20) Hydroxyproline

21) Iodine resublimed

22) Iron milk medium

23) Isopropanol

24) Kovac’s Indole reagent
25) Lysine Iron Agar (LIA)
26) Methyl red indicator

27) Methyl red-VogesProskauer (MR-VP) broth

(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(J.T.Baker, America)
(Sigma, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)

(Merck, Germany)



28) Muller-Kauffmann Tetrathionate-Novobiocin broth (MKTTn) (Merck, Germany)

29) Novobiocin broth

30) Perchloric acid 75%

31) Petroleum Ether

32) Plate Count Agar (PCA)

33) Potassium iodide

34) Potato Dextrose Agar (PDA)
35) RV broth

36) Simmon’s citrate agar

37) Sodium acetate

38) Sodium chloride (NaCl) 0.85 %
39) Sodium chloride

40) Sodium citrate

41) Tartarlic acid

42) Thioglycollate broth

43) Trichloroacetic acid (TCA)
44) Triple Sugar Iron (TSI)

45) Trisodium citrate

46) Tryptophan broth

47) Tryptose sulfite Cycloserine Agar

(Merck, Germany)
(Carlo, France)

(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)
(Merck, Germany)

(Merck, Germany)

(Y] d A A
3.2 Jaq —ginyal nazinseie

A & :
1) 1T UALUD (Biro medel 346-3, USA)
2) é’ﬂuau%'au (Binder, Model FD 115, Germany)
3) 1ATRIHIFHANIL (Tanita model 1144, Tanita Corporation, Japan)

4) 1709 TAAIDA (Sartorius, Basic, Germany)

[ 9
3) cﬁﬁm%uuu Laminar Flow (Dwyer model merk II, USA)

=

9
1 a 4
6) g’fnmwwﬁm@aumﬂ (WTB Binder model BD, Germany)

7) @i} amﬂ%‘amﬁj’s (Hot-air oven, Memmert model CM500, Germany)

[l 2
8) e nuAudIrTUYe (Hirayama model HVE 50, Japan)

a

4
9) 8113 ounIuAUYUNYL

U

(Water Bath, Memmert, Germany).

10) noanauaIsazarelurasanaaed (Vortex Mixer KMC-1300V, Korea)
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11) Lﬂ%@ﬂaﬂuumﬂ1 (Stomacher Bag Mixer 400 model VW, France)
12) TuTasn (Toshiba model ER-G8C, Thailand)
13) n3eauimieugilnsaion q Asuilu

14) 1 Tnstlala vuia 100, 200 waz 1,000 1uTA58A5 (Finnpipette F3, USA)

15) w30eIAMLTIAAMIUILD (Warner-Bratzler, Instron Model 1011)

16) w3eeiamavediie (Hunterlab Mini Scan EZ)

17) GEGN Homogenizer (Ultra tarrax, Germany)

18) insoenauTlsau (Gerhardt model Vapodest 30, Germany)
19) 1ATOIHUIKILY (Sigma2-16KL, Sigma, Germany)

20) 193093AAINITAANAULLE (Shimadzu model UV — 1601, Japan)

21) 1A5997AA1 NTA-AN (Mettler Toledo medel SG-2, Switzerland)
22) insoenau Tlsau (Gerhardt model Vapodest 30, Germany)
23) 11503808 luiiu (Gerhardt model ,Germany)

24) IUNIQUNYNTY (Blue, KMITL Thailand)

25) Lﬂdi"fN Data logger ’g‘ U Ellab CTF 9008 (Ellab A/S, Denmark)

26) niloadeuuyldmsnuihion (Km Grand Pack Co., Ltd, Thailand)
27) PgYYINAYiIA K-Nylon/LLDPE

28) Autopipette YU1A 10, 200, 1000 LU ttag 5, 10 ml

29) finnasvyuIa 250, 500, 1000 ml

30) NITUONAN

31) ¥ABANAABIVLIAIENIAZIASBILAIFTIALAL YRR

32) N39NT04

33) WML

34) ATZAHNTOULDT 54 1Az 1 (Whatman #54,1) (Merck, Germany)
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4 v 2 ad o daw o
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b
1.1 Aniuauianianieninasile lnyuda
N9 uaz Inyunsadoenszau lviiuunsn 2 uag 3
9 1
1dun
1 = 1
1) MMIgassenINamslygn
2) Ad (CIE L*, a*, b*, Chroma il ¢ Hue
angle)
1 % 1 Qﬂl dal
3) AUTINANIUTULUD (Shear force)
% dﬂl U %
4) anvaUIUodUNa 1ausIu (TPA)
= A = dy [ ay
1.2 Anguantaniualyeiio layuaang
uaz Inyuinsafoy laun szauluduunsn 2 uag
3
o 2
1) oastlsznoumand (ANudy T1l5au 18n
o 4
Tusiu a3 Tu'lanse)
1 I~ 1
2) manuunsa-a1g
3) MIvONTHIATUYDI Tuaiu
9
4) 51un0aa1aUNInun

' v
5)5u1aneaanaunazalsluiin

MINAavIn 2

= U a (9] d v
ANMINUANHUZ VD INANH UNNOUNIS
\i &’ a 4 w d" +
AurFan1sm YSuigegasiielagu
gAY taznAgaUMIEANSUMILszam

auie

' I ] [ 7
2. uigoenmilu 2 MSNAADITDIAIL
= a A J [ a dy
2.1 ANHIAUNINNINIAUNTIUDIIND AL (t1o
4 =
HAZINTDIY1IN)
- Mesophilic aerobic bacteria
- Thermophilic aerobic bacteria

- Yeast and molds
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- E. coli
- S. aureus
- Salmonella spp.
2 dy % ay + = =
22 U5mlyegasiiie Tayuaaniguerau lagl
9 v
Tavalunisnaaeansdu 3 v Jatvas 3 5eav
.2
1éun viaa Govaz 5.5 6.5 uag 7.5 voayesd
9 +
(Fowaz 7.5 8.5 1Ay 9.5) nazszozar lumsdu (1
¥ T4, 152 Tua 30 w19 vay 2%31u9) Taeld
UHUNISNAABILULY 3x3x3 Factorial in RCBD lae

v 9

A@U 3 H1N1INAADI tHANHIAMANTAAI 9

Qe

iR

ae
Zhe =

1) AT (CIE L*, a*, b*)
oA
2) ABUMIAATUIAA
v 9
3) AMTIAAKIUFUIND (Shear force)
QJ da’ QI Y
4) anyauziloduna 1Ay (TPA)
= Y Aa 9
5) ANBIANFOU TAeIINVBIRUT InAAY
msdszdiunanumalscamaudd A anyae
] 1] Y
U51ng nawATouNd sAA anvuziloduid
9 ag Y
HaEAIINYBUIAEIIN AI8ITNIIT WAL LU

ANUBDUVLUU 9-Point hedonic scale

MINAaBIN 3
N130BNNUUNIZUIUNITANTD
a o ¢ A o A+ =
wandaaioazlnnlayuAanIguedIu

o da d d
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3) AFUMTINATUING
Y k4
4) AMUTIAAFIUFUILD (Shear force)
9
5) anvazleduna lngsIu (TPA)
a R o g
3.2.2) asamgaunsona i asae il
a 4 [
1) Aerobic plate count ﬂlmfgamﬁ:anqu
Mesophile, Thermophile t16iZ Thermotolerant
a L4
2) Anaerobic plate count YD 49AUNT I
ﬂij:iJ Mesophile, Thermophile tta1¢ Thermotolerant
3) Flat Sour Bacteria
4) Yeasts and Molds
5) Coliforms U E. coli
6) Salmonella spp.
7) C. perfringens
8) C. botulinum
9) S. aureus
b
3.2.3) nagaunNVlasaiie (Sterility test)
=3 Y a Y
3.2.4) ANMIANUBO U AT INVOIRLT 1nAAY
msdszidiunaununalssamduda au dnbae
v 1 Y
U519 nAMAToUNd 5AA anyuz o TURY
4 as Y
a2 uY¥o U laesIu A2835n15IHAZIUY
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o a 4 @
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9
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1 Y
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4) TR U U (Shear force)
5) Snvuzitoduia Tassou (TPA)
5.2) amavtiamanai ldun
1) aanuilunsa-ang
2) MIAFIATFUVD U1 (TBARS)
3)asr9A1nseeeaals TUsAuale3s
TCA - soluble peptide
5.3) A5NIAUNTE i)
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4) Yeasts and Molds
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6) Salmonella spp.
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8) C. perfringens
9) C. botulinum
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a 4
33.1.1 MIANTIZHAUNNNNNENIN
(1) MINTIVIAMMIGYA152419M151U 5990 (Cooking loss) 1AITNI1TVDI
Y Y 9
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AUIBAT Chroma 1182 Hue angle muaumsi (3.2) uag (3.3) Mua1au Al
Chroma = \/b”‘2 +\/a*2 (3.2

_ . _—1(b*
Hue angle = tan o (3.3)

@3) IANHAWMIANDY (Shear force) AALadITNTUDI Bourne (1978) Tagldiata
Warner-Bratzler shear ﬁjjﬂlﬂdi'ﬂx‘l Instron (model 1011, USA) ;'u 3344 AARIDYNANLUIEIVDY
ndnfiovin 10x10<25 fiadmas $119u 8 Fu o figunginos HazdATEid 10304 Instron
nmanfufinramsnaans

@) Sinnzrimdnsaziioduialans (Texture profile analysis; TPA) Aataq
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Instron (model 1011, USA) ju 3344 dadindruiluduvuia 3030 fiadmas Jamigaungies
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Y
(Gumminess : N) Annunenld (Chewiness : N) mmﬁwqu (Springiness : ratio) a$AINIT
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33.12 MImIzHnumMIn1ami
(1) o3nszneumandl (Proximate analysis)
1) M3 IUsAY @26795M13 Kjeldahl method @1335U89 AOAC (2016)
Tagsai0619 1 n3u Idasluvasadosuina 250 Haaans M@y Catalyst mixture 7 N33

(aedilosdama 0.46 n5u uaz InunaGousama) Uszana 7 ndu lansadanisndudu 20
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a

4
Msaza1edwuy MINUUHMIfuIN fegas

(S—B)x N x1.4007

Wualulasou ) = "

(3.4)

' ] v
Womvua A = WINUNNLU U UYDIAIDEN

= 15un3nsalalasaaesanldluns lnmsady Blank (ml)

S = 15uasveenialalasaasianlelums Inmsanudaioda
(ml)
N = anuutTueanialalasaasianld lnmsa (N)

WSuaTdsau %) = YsualuTaseu (%) x6.25 (3.5)
d Y a a o g

2) msuasizdidSuiavesluiiu a1udTues AOAC (2016) TasdTaall o1l

. A = ¥ @ A g’/ o Y d” )

Extration Beaker i 100 o4fuaaiaa auwiinaan anuummaululvagannusy 49
4 9 v E [

111N MNATUFINMI PN L UYRIR10819Usz v 1 51 laaaly Thimble 111 Thimble 1a

. a A =3 = 4 A aa o 9 [ ] d' ~
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a

%1 11 Thimble 00n1A 7111 Extraction Beaker 8101 ludouaniouiigaumgil 100 oriia
= %‘ v A Qy Y dy o ) 3,’ o
@aa auinaan Nalmgululagaanusunaziinmssaimiin
a d F% ax ¥ X 4 a
3) M3AATEHdIINano muITMIVeI AOAC (2016) BUNIWNTEILDINGUNYI

J Y v 9 v v P v
105 09 USALFOE WU 3 U2 19 INUUFIHINNUUUOU S U A NUUUOUVDIAIDE14 4
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[ 19 tg [ o a a
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= % [l I 2 a Y Lg @ 9Jq Y 3
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Tragannudu 1nuu llsuihmintazdmuiamnugasaail

_ (A-B)x100

USuaud (%) (3.6)

4 Y { ] U 1 1
Lﬁ’f) A = WMnUNNLU U ULAZAIDE 19N UDY

Y 1 U 1 o
= WNUNNUU U UUDIAIDENNAID

Y ] 4 1 1
C = WHUNNUUUOUYDIAIDYNDUD

a d ,&’ an Y dy
4) MIIATISHANNBH AUITN1TUDI AOAC (2016) Iﬂﬂﬂﬁflﬂﬂ’)ﬁlﬂimu%’]\i

a

A 9 y A a ¥ o = N L qua
wasulugovanieuiiguugil 135 eamnadea vuiimiinasi 3w lne g lu
di’ 4 3 o Y i 4 9 v ' o v Y dy A
Tagannudy nazsannin mivey ¥aimindied194 nsu laludrenszilioundon
o { o ) 1 <
illeulugandoud 100 - 105 essuwaFoa 18 421ue udnhoenaingou Udoslnauly
A o 3y 2 v o o N = ? o o 1 A v o A
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% 1Ay Y o 1 a o A U 1 v A A o 1 A o
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‘ge
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S NUANUFU (%) = ——— X100 (3.7)
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Lﬁ’(’) A = UIN ﬂﬁuuuauuaxmafmﬂaueu
P [
= umuﬂﬁuuufmmmm@ﬂwﬁaqau
o J an
5) msannarmdSnamsiulansa auisnsves AOAC (2016) Tagn1sm
A 14 ) (Y 1 o o o ' ¥ o Y
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[ 4 1 { g ] v 1 g
fufSunaesndseneudiuiidlu luiu i uaz Ty deae 1
I'4 %} [y 1y
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E 9
(Mettler Toledo, Greifensee, Switzerland) Taesldin pH electrode LNINTI9) LRRSINSTEAITNIG
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(3) AIn1seandIAYHYRI v U dauinatia Thiobarbituric Acid Reactive
Id 1 a ] o o [
Substance (TBARS) {Jun15ANHIAINT0BATAGUUDI 1U3 U (lipid oxidation) TABA15IAA
Thiobarbituric Acid Reactive Substances (TBARS) AINITNITVD Buege and Aust (1978) Tag
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wardod una 24 ¥alus Tagwdnn 1921w luawsr Tuansn) N3 % dunou
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¥ Tu9) dleasanavuul 3 Haaans laluvasanaasidndelrvula 10 aaans A
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600 Haaans vinvuih lddulusrhmiugueungiNguvgil 60 eesaadod u1u 30

= 1 A d' =
HIN IAAYANAULLAIN 558 wiluwas vazyunnma



58

33.13 Anszvideyannana
NIUNUATNABD LD Randomized Complete Block Design (RCBD) Tagl4ii
Gﬁb34“aﬁ"lﬁ'ﬂ1ﬂmﬁﬂﬂaamﬁmﬁzﬁwmmuﬂﬁﬂsau (Analysis of Variance, ANOVA) 1@ g
nSeufiounuLANATNIEHINNEUNAADIAI07T Duncan’s multiple range test (DMRT) 220

Talsunsy SPSS

a = [ a o d 1 v A a 14
3.3.2 MINAAaadn 2 MIANHINUANHUSUDINAANUNNDUNITHUBDIBINIIA
T { @ a 4 [ a
33.2.1 MiNAaeegoshl 2.1 AN IAUANBUZNINYAUNTIVDIIAYAY (Initial load)
dy a A J @ a dy v £ I Y Aan
G]i’Ji]WHGHE]i]a‘MVISfJﬂJ'O\TJG]Qﬂ“]JLL!@ﬁ%IWﬂIﬂﬂJUﬂﬂﬂﬁﬁ1ﬂlﬂm“ﬂﬂ1ui}lﬁ%3?}%EJ'IGUEN

Fumlgdaiivensadeenn (nsuladad. 2551)

q

a a

a 4 a 4 4
3.3.2.1.1 'Jlﬂi'l%’l’i?iT]Jill1mi}ﬁuﬂd‘iﬂﬂ1§ﬁ53ﬂ€gﬁuﬂ%8 Aerobic Mesophile e

Thermophile (BAM. 2001a)
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A o A A

v Y
(1) M3AT20 Jaunsdnaruanguiniy luguugithunarsildlae Wudu

o Q u
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dy o 2L I [ ' @ o A o w ' Y

Weollurwang vuia 25 nsulalunisuy mntuiirldiReseaiudrdus az 10 191 ade
= Jd 9y 9 9 A A aa
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Y Y o Y A = A A % 1 a aa 1 ) o A
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'
v A

A aa ) VoA - A Y Y o a
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A 9y oA

9
L‘]JGIGT’J?Jﬂ?ﬁlill@luﬂigﬁﬂﬂil?ul%ﬁ]ﬂ?\i 1:101 yaaans aﬂumumm%izﬁumwm%mmz
Y Y

A Aaa Y Y o b
2 i]'l‘L!L‘W1$LG?$E] Mo1%13 PCA IJ§$3J1‘E11 12 — 15 Yaaansg aﬂummwwg% W’ﬁllslﬂl,"ll'lﬂu%'lﬂuu

Y 2 Yy I VoA ~ o v o AA '
aana 3 uluaunde 1ui 35 essusaioa wiu 482 9 1uq Wuswoulalaiineglusia

[ [
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25-250 TﬂTauiumumwwemm 2 3ZAUNITIRDINNAANU

a A J o

9 v
2) 15529 gaunIeninuanguiigylugurgigeii1dTae i
v 1 A o A 1 9y o a a aa
H1T02YAIVYINNTIEAVUNITIIDI NN N GIflﬂ!"llf] (1 1JTVI'Iﬂ'I‘i°]J!‘]JG] 1 Yaaansg aﬂumumw

b Y
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& Y Y o g 2 vy g 1A ~ & .y
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a
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33.2.1.2 ’J!ﬂ'§1$1’iﬂWﬂiNWﬂ!ﬂqﬂu‘ﬂ%ﬂﬂWiﬁi'ﬁlﬂﬁu‘ﬂ%ﬂ Anaerobic Mesophile (i1

Thermophile (BAM. 2001a)

a 43’, 1 { a a o Y o
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[ A d’a [
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A Ao . A a = o J < J '
IMZ1¥0 N 01115 Baird Parker agar ian Tnunaidon nag lan 11doSidua uaz launaq
A Aaa d' [ A %I 9 1 9 d‘ d' ]
YSuasnuay 15 - 20 Jaaaes AszauANNE0INa 2 91 dunadigdamasuimiums
1 dy Y o dy AAa 9 Y ° dy o oA
HUFDUAINININTNTLIAIVUDINITNAINTID1M1T 1A T 191210 11 T un
a I < g’/ Y] o ¥ o
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s o @ a
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I
wuuan
Y

33.2.1.6 NMINTIINUYO Salmonella spp. AMNITN1TVDY 1SO-6579. (2002) AID814
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1aa Tagmsihan lannmsiadas L*, a* uag b* naud laglsauns (Saricoban ef al.

v
v A

2010) 0 3.6 A9

L [100x(x—0.31)]
0.172

B (3.9




61

Tag X m'ldaneaunisn 3.10

A
we X =
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o é’ v g
anymzmaauwﬂﬂmm

- AN (N) 20124236 17.1942.11  16.94+2.32  0.086
- MNTINZIINAT (ratio) 0.69+0.05 0.7120.03  0.7240.06  0.645
- MAaNumieIndieens (N) 14.03+2.41  1221£1.36  12.19+2.15  0.290
- MANNTANYY (ratio) 0.8040.06  0.82+0.03  0.81£0.07  0.903
_ e Id () 11.2442.10  9.99+41.25  9.91+2.47  0.522
musueu (N) 64.88+1.17°  44.98+0.49°  39.89+0.50°  0.001

'AunaY + ATeAVUNIATIU

@

> @ronyinuanannu luunudenulinnuuana wed eltsd Ay neada (P<0.05)
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Y a v J L A
4.2 MINAALIN 2 MIANHINUNNVBINAAN UNNOUMINUTBITIN3M

d [
4.2.1 ADHINUNNNIYAUNIEIVOITNGAY (Initial load)
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Mesophilic Thermophilic

- n s Yeast and mold S. aureus Salmonella spp.
FUAUDIYAUNTY  aerobic bacteria aerobic bacteria
(log cfu/g) (log cfu/g) (log cfu/g)
(log cfu/g) (log cfu/g)
ﬂq@]'ﬂ!uﬂ
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A a g
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NITITU 4.11+0.09 3.7440.15 1.14+0.15 <1.00 ND
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a s v

“anasgrumang 18 unw. 6782547 vua IR suaugauns snanuadedlimu 1x10° Ta Tati/n$y Yeast and mold ity 1x10°

TaTaii/nSy Salmonella spp. do4 liwulusieg11 25 5
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nsa lusiududa (nSude 100 na) 1.27
- 3TN0 (C4:0) ND’ 0.02 0.04
- N3AA1 N8N (C6:0) ND 0.02 0.04
- N5AN INTAN (C8:0) ND 0.02 0.04
- NIANININ (C10:0) ND 0.02 0.04
- n3aoua lydin (C11:0) ND 0.02 0.04
- 1398930 (C12:0) ND 0.02 0.04
- nsa nsan Tudn (C13:0) ND 0.02 0.04
- n3alusaan (C14:0) 0.11 0.02 0.04
- ﬂsmwummmiu@ﬂ (C15:0) ND 0.02 0.04
-1hali@n (C16:0) 0.80 0.02 0.04
- nsatgdazian 1udn (C17:0) <LOQ 0.02 0.04
- @3N (C18:0) 0.36 0.02 0.04
- N3ABZIIA IAN (C20:0) ND 0.02 0.04
- nsauauon lea 1udn (C21:0) ND 0.02 0.04
- NTALLEUN (C22:0) ND 0.02 0.04
- n3a s Taw Tudn (C23:0) ND 0.02 0.04
- n3AaNn TUATn (C24:0) ND 0.02 0.04
nsa lufulidudasuien (n3ude 100 nw) 1.63

-nsaluSalamdn (C14:1) <LOQ 0.02 0.04
- ATANUAZIAT TUDN (C15:1) ND 0.02 0.04
- nsathaiilawdn (Cl6:1) 0.19 0.02 0.04
- nyaalzasluan (C17:1) <LOQ 0.02 0.04
- n5a 191800 (C18:1, Omega-9) 1.44 0.02 0.04
-n379 In® 1U8n (C20:1, Omega-9) ND 0.02 0.04
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'LOD (limit of detection) = USanmsgaiiannsansony 14
2 - L N Ly |
LOQ (limit of quantitation) = ﬂimmchwmmiamnmﬂflmmﬂimm

*ND = Not detect
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- Fa- 8, 11, 14-0 1Ay Ing Tudn (C20:3, Omega-6) ND 0.02 0.04
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- N3AB251A 1AiN (C20:4, ARA, Omega-6) <LOQ 0.02 0.04
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1 . . = ° 4 v
LOD (limit of detection) = 13 masgaiannsansiony 4
*LOQ (limit of quantitation) = USmaimgafiannnsoasiamea IdidSua

*ND = Not detect
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1 .. . = ° 4 9
LOD (Limit of detection) = ﬂimmmqwmmmmnwﬂﬂ

’ND = Not detect
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1. @19azageMUea ANNINUYY 70%

95% ethanol 737.0 Yaaans

Distilled water 233.0 Yadans

o (Y] a d
2. mim%umﬁazmﬂamiumsmmwwmﬂ‘%mmﬂaammu
2.1 Oxidant solution
Chloramine T 3.5 N5

Acetate/Citrate buffer

- Sodium acetate anhydrous 34.4 NTU

- Trisodium citrate dihydrous 36.5 NTU

- Citric acid monohydrous 5.5 N5u

- Isopropanol 385 Uaaansg
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o . ¥ v a aa < H o
NIN13aLa18 Chloramine T Glumﬂau 50 yanansg Mlﬁ}lﬂuﬁ'ﬁaga'lfl A DUUNINIG

158U Acetate/Citrate buffer 1A N 1582818 Sodium acetate anhydrous, Trisodium citrate

¥ o 2 A aa [ 1 I
dihydrous 11a¢ Citric acid monohydrous JuH1naudsua 500 Hadans Usumanuilunsa

1 Y 1w Y . . g.// a 9 @ = Y g o Y
A1 1910 6 A28 acetic acid INUUIAY Isopropanol ualsudsumsaredinauliasy

a Aaa Y 3 A Y . . Y o ' @
1,000 uaaans hlmﬂumiazmﬂ B 110 1% Oxidant solution 1H1181502818 A 1 IUNANNY

a15a2a18 B 4 a1u

2.2 Erlich’s reagent
p-dimethylaminobenzaldehyde 2 NTu
70% Perchloric acid 2.5 Uaaansg

¥A582a18 p-dimethylaminobenzaldehyde 11 70% Perchloric acid ApU1 11114

2.3 Ringer’s solution
Sodium chloride 7.0 NN
Calcium chloride 0.026 NS

Potassium chloride 0.350 NSW
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o g ¥ v [ ) o @ = IS
V]1ﬂ1§a$a18ﬁ1ﬁlﬂﬁﬂﬂwmﬂﬁjqau1ﬂaul%}1ﬂu NnHuMsdsudsuesiiu 1,000

Uaaans

3. MIASENTITAZNYTIHSUNMINTIVTIAN 0 NTIATHYDI 1T

3.1 0.25N HCl1
37% HCI 20.83 Haaans
MiNAUaIvIal ST N5 500 Hadaas 11nTUAN 37% HCI uazdSulsuas i

9 v
AT 1,000 Aaaaasareiinau (Hlugganiu)

3.2 TBA solution
2-Thiobarbituric acid 3.75 NSu
Trichloroacetic acid 150 N3
11 2-Thiobarbituric acid 1182 Trichloroacetic acid 1822184838 0.25 N HCI 11a191015

Usu15uas a3y 1,000 Hadans

3.3 Stock 913 1,1,3,3 tetra-ethoxypropane (TEP)
1,1,3,3 tetra-ethoxypropane (TEP) 10.88 luTn5ans
AA@1582a18 1,1,3,3 tetra-ethoxypropane (TEP) a31uva1/Sud5uiasvuia 100
Jaaans nduenuea 95% J5u1l3as1¥asy 100 Tadaans (@audutu 1,000
lulasnsu/iiaaany) Lﬁuiﬁﬁuggﬁagzﬂﬂﬁqmwgﬁ 4 parsaiee nowiu 19 liiinisive

9N Stock 1,1,3,3 tetra-ethoxypropane (TEP) @y 100 luTasnsu/daaans

4. ﬂ'li!ﬂ%ﬁlﬁlﬁ’l‘iﬁg?;11£lf’h‘i"i%J‘Uﬂ“liﬂi?fﬂgiﬂﬂ1§d®ﬂﬁﬁ1ﬂiﬂiﬁﬂﬁ?ﬂ!ﬂﬂﬁﬂ TCA

Soluble-peptide
4.1 5% Trichloroacetic acid (TCA) 1331735 1000 3adans
Trichloroacetic acid (TCA) 50 N5
vhnau 1000  Naaans
#1N1582a19 Trichloroacetic acid (TCA) 50 NSW Turhindu 1000 Tadaes Huluwiad

%1 NYUNYI 4 DIFUTAITYE

4.2 a15asa18 MTyrosine
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MTyrosine

Y v

WInau 100  dUaaaas

o . ¥ v a aa 1<} { a
¥1n13a2a18 MTyrosine 1H1nAY 100 Haddaas uluviady Ngungil 4 93

=S
IyaLyye

4.3 Reagent A (2% Na,CO, luasazaie 0.1N NaOH) 131105 100 Hadans
Na,CO, 2 bty
0.IN NaOH 100 dadang
11582810 Na,CO, 2 n$1 luansazats 0.IN NaOH 100 adans iuluvindan i

QUMY 4 DIFITAITYE

4.4 Reagent B (0.5% CuSO,. 5H,0 #a% 1% sodium citrate) 1331615 100 Jaaans

CuSO,. 5H,0 05 N3N
sodium citrate 1 N5

Y v
1NaY 100  Wadans

9 '
NIN1Ta¢a18 CuSO,. SH,O 0.5NTU 5IUNY sodium citrate 1 NTY Tuvinau 100

a aa <} = ~ a =
Haaans nuluviadn NYUNYN 4 DIFLHAUTY L

4.5 Reagent C

a

° Y o Y Y o ] {
WINISHAN reagent A 19111 reagent B AU 11910 1AuTuvia@y Ngungl 4 09en

U

= ~ ' 9
ased (AI5H3eNNDU 1FNUTD)

4.6 a15aza18 Folin-ciocalteu reagent U33105 100 Nadans

ang

j=9)}
D)

Folin-ciocalteu 50 3]

an

)
D)

3]

an

Y v

1INaY 50
o . . A Aaa so} < A Aaa <3 {
7#11n15a£a18 Folin-ciocalteu 50 Uaaaas 14 U1nau 50 Yaaans Nuluviadays N

a

gl 4 eeraaiFod (ArsmsenoulFnudne)

= o v Aa d J = = ad
5. ﬂ15!ﬂiﬂll’fﬂﬁaga1ﬂﬁ11’i5U’J!ﬂ51$1’iﬂﬂﬂﬂ§$ﬂ’€)ﬂﬂ1\‘l!ﬂ3~l Iﬂiﬂuiﬂu Iﬂﬂ)ﬁ

Kjeldahl method (AOAC. 2000)
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5.1 Boric acid 4% 153105 1000 %aaans

[

H,BO, 40  nSu

Y v
UINaY 1000  Wadans

b4 v 9 v
o [ a

Wnsazate HBO, 40 n3u luthnau 500 Hadans Tasldinaudsulsuas v
A Aaa <} = A IS4
AU 1000 Hadans U 1Y AT Ngurgiivio

QU

5.2 NaOH 32% 1331035 1000 Naaans
NaOH 320 AW
Y v
WInau 1000  dUaaans
Y 3 Y v
#InN15aza1e NaOH 320 n5u luiiingu 500 Haaans lagldinaudsulsuiasla
a aa I~} =3 ~ a9
AU 1000 Hadans huluvIady Ngurgiivio

U

5.3 0.1 N H,S0, /331613 1000 3iadans

H,SO0, 98% 3 Hanans
Y v
1NaY 1000  Wadans

¥ v a v ¥ )

MMINaN H,S0, 98% 3 Hadans lutnau 500 dadaes Iaglmhnaulsudsuag
a3y 1000 faddas fuluvandn Heangides
5.4 Catalyst mixture
K,SO, 100 nfy
CuSO, 7 N3
HMswey K,80, 100 03 fiu Cuso, 7 n$u Tidhiunds udadaens catalyst mixture

Tdga geaz 7 N3



132

MANUIN U

= A A
NIIAITNDIILANLY O

1. @15azaenas 0.85%

Sodium chloride 8.5 NN
. . %j v a Aaa g./' o 1 dy vy A Y &R
22918 Sodium chloride Gluumau 1,000 Yanaag mﬂuum"lﬂmu%mmmmﬁuammm

A

@ { @ J L g
AU (Autoclave) ﬁqmﬁﬂu 121 ?J\Tﬁ’llﬁlfﬁl%ﬂﬁ anuAY 15 douanem i Wuna 15 UTﬁ

U

2. Plate count agar (PCA)
Plate count agar 22.5 N5W
¥ v A aa & o v Ay A 9y &
72018 Plate count agar “lumﬂau 1,000 yaaans mﬂuum"lﬂmwamamﬁmwmmmm

@ { a o J )
AU (Autoclave) NYUNYN 121 o3AUsAHE ANVAY 15 Youanon1319i 1Wunal 15 win

3. mi!ﬂ%ﬂummi!éﬂ&!éaﬁm%’uﬁﬁﬁ Haz s
4.1 10% Tataric acid solution
Tataric acid 10 NN
2270 Tataric acid gy 100 fladans mninih llainidedremieanioiisan

a

@ { @ J L g
AU (Autoclave) ﬁqmﬁﬂu 121 @Qﬁu%al@ﬂﬁ ANNAU 15 Youanen1s19td Wunan 15 u']ﬁ

4.2 Potato Dextrose Agar (PDA)
Potato Dextrose Agar 39 NSu
901 < Aa aa g‘l o ] dil Y A
f0¢01¥ Potato Dextrose Agar Tudnau 1,000 yaaang vintuih ldansedrunses

a =

y & o ~ o R 2 g
HUDUINUAU (Autoclave) NgaUvru 121 93A NSNS ANUAU 15 ﬂaum’aminm L‘]J‘LJ

U

T o 9 o a aa @ .
a1 1s ‘Ll'lﬁ ﬂauumﬂﬂum Potato Dextrose Agar 1,000 Uaaaa s WINTUNU 10% tartaric

acid solution 10 Yaaans
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5. MSIASENINSIALUYOE1TL Salmonella spp.

5.1 Bufferd Peptone Water (BPW)

Bufferd Peptone Water 25.5 N5U

Y v Y 4 )
a2a18 Bufferd Peptone Water 141110a1 1,000 Hadans 911n1iuii lainwedenieq

] o A a = o J 2 I
HUDUIANUAU (Autoclave) ngauny 121 99 uaed AuaY 15 Jouanan1s1aid iilu
=
2115 U

5.2 Iodine/Potassium iodine solution
Todine 4 N5y
Potassium iodine 5054

9 v 9
a2a18 lodine 1182 Potassium iodine TUHINAY mﬂuuﬂiuﬂ‘%mmiﬁ’mu 20 Waaang

5.3 Muller-Kauffman Tetrathionate-Novobiocin Broth (MKTTN)

Muller-Kauffman Tetrathionate-Novobiocin Broth 89.5 NSW

v v v A
ara18 Muller-Kauffman Tetrathionate-Novobiocin Broth 141102 UNENUAITHN ”IL%’E]LLE%I’J
9
1,000 adans aremaiintlasae Tasnouiiiul4liney Muller-Kauffman Tetrathionate-

Novobiocin Broth 1,000 1aaaa35 NV Todine/Potassium iodine solution 20 Yaaans

5.4 1.5% Novobiocin

Novobiocin 0.15 NN

Y ' v Y £
02018 Novobiocin Gl,umﬂauﬁmuﬂﬁm%aué’a 10 yaaans ﬁl’llflmﬂuﬂﬂﬂﬂm%@

5.5 HEKTOEN Enteric Agar (HE agar)

HEKTOEN Enteric Agar 75 N3N

Y v H 9
ava18 HEKTOEN Enteric Agar 1411084 NH1UN159 1% 0187 1,000 adans Ade
b
matindaoawe Taonawiiu1141¥ney HEKTOEN Enteric Agar 1,000 4aaans AU 1.5%
Novobiocin 1 Hadans

5.6 Lysine Iron Agar (LIA)

Lysine Iron agar 32 N5W
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Y v Y
a2a19 Lysine Iron agar 1uti1nau 1,000 iaaans viniuwitld¥anuiousuiu
Y o ] [ Aa aa Y o 1 dil F) A Y &
azane udimsutlavasanaaes iaeaay 3 daaans uanih ldaiuyemenseaniioile

@ { a 1% g 2 I
A1UAU (Autoclave) ﬁQmW{]ll 121 @\‘iﬁ%“]fﬁ!ﬁff]ﬁ ANAU 15 Youanon151917 Wunan 15

=
UIMN

5.7 Triple Sugar Iron Agar (TSI Agar)

Triple Sugar Iron Agar 65 NIU

a

v v v
a2a1¢ Triple Sugar Iron Agar 143108% 1,000 Fadans 11niui 1l Idanusenau
9y Y o 1 1 a Aaa 9 o [ ds’ )] A 9
uazate udwhimsuiicldavaeanaass nasaag 3 Naaans uali lilainyedensoanilo
& @ A a = o J 2 I
1931UAY (Autoclave) NQmuYN 121 sesiwaFoa anwau 15 douanen1519iin iunal

A A < Y Y o a
15 U mamﬁmmﬂﬁmwaaﬂmammmEN (slant)

6. MINSYNDIHIIAUVOT NSV S. aureus
6.1 0.53% Sodium chloride
Sodium chloride 0.53 N5Y

. . %’ ) a Aaa 3‘/ o ] Ay 9 :ﬂ' Y &
92018 Sodium chloride Tuiinau 100 yaaans ﬁ]"lﬂ‘L!‘LlU"Ihlﬂ“’u"ll,‘]fﬂﬂil&llﬂiﬂﬂﬂﬂﬂuﬂ

a =

[ { [ Jd 2 I
A1UAU (Autoclave) ﬁqm‘wnu 121 99AUgaFed ANAY 15 Yauaaonisieid wumai 15

Y

=
UM

6.2 10.5% Potassium tellurite
Potassium tellurite 10.5 NN

. . %‘ < Aa aa 2: o [ tg 9 d‘ 9 é
82018 Potassium tellurite 11110AY 100 adans mﬂuuu1"lﬂmwamﬂmimwmuq

a =

@ . o J 2 <
AUAU (Autoclave) ﬁqmﬁﬂu 121 9 aiFed ANAU 15 Yauanon1s1aid Wunal 15

U

=
HUIN

6.3 Egg-yolk tellurite emulsion

1a'lamwes 1 @awzluua) 1 o4
0.53% Sodium chloride 40 Yaaang
10.5% Potassium tellurite 1 Yaaans

1 ] 1 J I ~ g o ' 9y
LLGBUlGUM],ﬂL‘]J@i 1 Gl,‘L! 95% ethanol Lﬂ‘L!L’JaW 20 UIMN i]Tﬂ‘Ll‘L!“I/Hﬂﬁ!,l,ilﬂll"lll,l,ﬂ\ﬂﬂﬂﬂﬁﬁl%

forceps Ao8e) ponauiuvedlulnlmduie uaznlden luinendesbeu udunlvvieen
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[ 1 4 { g g‘z a
udan ' laualdinmoesniao Ao 1niiu@y 0.53% Sodium chloride 1A% 10.5% Potassium

tellurite WYl glﬁL"‘l?"l AU

6.4 BAIRD-PARKER Agar (BP Agar)
BAIRD-PARKER Agar 58 NJU
A2019 BAIRD-PARKER Agar Tubindu 950 fiadans mmnnih llaiudedaenioq
wiloiianay (Autoclave)ﬁqmwgﬁ 121 pasuaioa AUy 15 Joudaoas1aii i
181 15 41 Taenowiiiu 1919 way BAIRD-PARKER Agar 950 3iaa a5 11 Ege-yolk

tellurite emulsion 50 YadaN5

7. m'iwﬁsmmmsaéma%aﬁm%’u C. perfringens
7.1 Sterile buffered thioglycollate solution
1) Buffer mixture
Dipotassium phosphate 5.7 N5u
Sodium carbonate 28 NI
0&018 Dipotassium phosphate 461¢ Sodium carbonate Tu 1?’1 f ﬁ'”u 100 Hadans 910 1‘1”}14

a

o ' Lil 9 A 9 & v A = v
m”hchun%mmmawmmmwmu (Autoclave) NYUNNYY 121 IA UL ALFYT ANUAY 15
7 L g a
Uouanans19i unal 15 un
2) 13.3% Sodium thioglycollate solution
Sodium thioglycollate solution 13.3 N5U
Y v v F4
a2a19 Sodium thioglycollate solution U1 18U 100 Hadans vinvuiilaiuye
Y 4 9 &£ @ A a = o 0
AVYIATDINUDUIAIIUAU (Autoclave) ngavigy 121 99A UK YT ANAU 15 ﬂ@uﬂ@]’ﬂ
L g =
A1TTNUI Lﬂunm 15 UM
Sterile buffered thioglycollate solution 13111 Buffer mixture 35 Ha@an N INANAY

13.3% Sodium thioglycollate solution 15 HadansAeutiu 1%

7.2 Tryptone Sulfite Neomycin Agar (TSN Agar)
Tryptone Sulfite Neomycin Agar 40.07 N3
9 v 9 k4
82219 Tryptone Sulfite Neomycin Agar 1411081 1,000 Jadaas 91nuuii e

Y A ¥ & o A A ~ o P
ANYIATOINUDUIANUAY (Autoclave) VIQﬂ!WQ?J 118 DIAUYALFYTN ANUAU 15 ‘]_I@'Llﬂ@l’ﬂ
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v
a

a151917 1Wunar 12 w19 Tasaeusi1u1 19 1% wers Tryptone Sulfite Neomycin Agar 1,000

iaaans NV Sterile buffered thioglycollate solution 25 Haaans

8. ﬂ1§!ﬂ%ﬂﬂ@1ﬁ15&1ﬂ%ﬂ Coliform uag E. coli
8.1 LMX Broth
LMX Broth 17 n3u
22810 LMX broth Tuiinay 1,000 Haaans uamelavaeanaaed viasaaz 9

a

A Aaa 9 o [} dy 9 A 9 =& [ ~ =
uaaang l,l,a’Jlﬂllﬂ%ﬂﬁ]f@ﬂ’mlﬂi@\‘i‘ﬂiJEJlNﬂ’JHJ@'L! (Autoclave) NYUNYY 121 DA UFaLF e

£

@ J 2 g =
AUAU 15 “]J@Ll@ BATTINUI nJunm 15 U

8.2 Eosin Methylene-blue Lactose Sucrose Agar (EMB Agar)
Eosin Methylene-blue Lactose Sucrose Agar 36 N3U
92018 Eosin Methylene-blue Lactose Sucrose Agar Turnau 1,000 Hadans RNEIE

a

A v A Y & 9y A a o s
I¥OAYATOINUDUIANUAY (Autoclave) qumﬁﬂll 121 93A U IT ANUAU 15 ‘]Jﬂl!ﬂ@]'ﬂ

Y

L g ~
A151917 Hunan 15 U

8.3 Trytophan broth
Trytophan broth 16 N3
9 '
A£18 Trytophan broth 111108 1,000 1d391015utelaiasanaass viasaay 3

a

A Aaa 9 o ] g 9 A 9 & (% A =
yaaang LLamﬂﬂmwemam3@wu@mmmﬂu (Autoclave) NYUNYY 121 DI UGG YT

QU

[ Jd 2 I =
anuaY 15 Youaneamswid Wunal 15 un

8.4 MR-VP broth
MR-VP broth 17 n3u
Y v
ara18 MR-VP broth 111§1n8% 1,000 ud1viin1suielaviasanaans vasaay 3
Aa aa Y o ] dy Y A ] ] ~ a ~
Haaaas udnhllsinFosonsomiioilsnuau (Autoclave) Ngmuinil 121 oA uTAITo

o J 2 g =
ANUAY 15 ﬂau@mminm !’]J‘Lll’)’ﬁ1 15 UM

8.5 SIMMONS Citrate Agar

SIMMONS Citrate Agar 22.3 N5U
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v v 9
nea18 SIMMONS Citrate Agar Turnau 1,000 Waaans i e nuseuau
Y Y o ' v a aa Y o ' Ay Y 4 9
Uacany uaimsutelavasanaaes viaeaa 3 Haaans udi llainresunseanile
& @ A a = @ g 4 |
WINNUAU (Autoclave) NYUUYN 121 DIAUFAFYT ANUAU 15 Houanon1519i7 Wunal
a A S ¥ qYo 2
15 Wi Woasaal Inihivasanaaesudes (slant)
8. Dextrose tryptone agar (DTA)
Dextrose tryptone agar 27 NSU
?,' < a Aaa g}/ o [} dy 9 d‘ 9
02018 Dextrose tryptone agar “luumau 1,000 yaaang mﬂuumllﬂmwmmﬂmimwm
& 1Y ~ a = @ J 2L <
UIANUAY (Autoclave) Ny 121 99U ULBT ANUAY 15 Youanon1s1ein L‘]J‘L!L’Jfﬂ

15 W
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v o d ¢
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a = v a v ¢ A + = = d Jd
ammJﬁzmummwawa“lm@)f]mnTw611’0awamnmmméﬂm‘luquﬂmuu*iﬁ;mmmww

v a Y o Y
adun i ﬂlﬂﬂ;lja‘ﬂ'Jhlﬂsll@\‘lﬁjﬁi’)ﬂll,ﬂﬂﬁ@ﬂﬂ']l]

o A /al v D Y v a o ‘ﬂ A '
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1. el Y [ wdjs

2. 019 O énd 20 [J20-35% 36507
L1 qani1 50 7

3. 510 ddeiRou [ vesndn 5,000 1 L] 5,001 - 15,000 10
[ 15,001 — 25,000 1™ L1 v1nna1 25,000 1

4. 01FW L1 viniSou 1indnmn O Suswms wiltnanuwessy
[ u585menasu [ gsRadauda

O 8 Tsaszy...

[ dy + G ]
5. auwousulszmuiio Tndunso b
O] Tyiaseuwnn O Nyjasenl O] Niseswseu O e
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A =< ' a v d&X + a a  d d
ammJﬁzmuﬂ31Nwawa‘lc‘nﬂa@ﬂmméueewaﬂﬂmmmaiaququmwmagmmmww
aaufl 1 Yoyana lvesdaounnuaouny

o A /61 v D Y Y a Y} ﬂ a v
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