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ABSTRACT

Food safety development in the production of seasoned tuna meat product
produced by Agricultural Housewife Group of Baan Darn Samakke, Tambon Khotaew, Ampher
Meung, Changwat Songkhla using hazard analysis and critical control points (HACCP) system
was studied. The results from critical control point analysis using CCP decision tree indicated 2
CCPs i.e. step 1 raw material (Tuna) showing chemical hazard due to the contamination of
histamine in unfresh tuna and step 7 frying step showing biological hazard due to the survival of
pathogenic microorganism. The results of physical, chemical and microbiological quality of the
product before and after the HACCP implementation showed that the adulteration of filth was
decreased but color values, total sugar and salt content of the product were not significantly
different (p>0.05). Whereas moisture content, water activity and histamine content were
decreased from 14.13 to 11.67 % (w/w), 0.63 to 0.56 and 5.80 to 2.70 ppm, respectively. The
chemical qualities of the products were in the range of community standard for seasoned fish
products (STD301/2004) (TISI, 2004) and US-FDA (1995). The microbiological qualities were
conformed to the standard for cooked and ready to eat product (Department of Medical Sciences,
1993) as well as the community standard (TISI, 2004). After HACCP implementation, total
viable bacteria were significantly decreased about 57.63 % and B. cereus and yeast and mold
were not detected.

Changes in quality of seasoned tuna product during storage in polypropylene (PP)
, Nylon /Aluminium foil/LLDPE (Laminate) and polyvinylidene chloride (PVDC) under the
condition of air, 90% nitrogen and air with oxygen absorber at the temperature of 30, 37 and 40

°C showed that different package and packing condition did not affect L*and a* values but the

©)



increase in storage temperature caused the decrease in L*and a* values (p<0.05). The pH values
of seasoned tuna meat product tended to decrease throughout the storage period. Chemical
qualities (Aw, moisture and TBARS content) of the seasoned tuna product were significantly
affected by different package, packing condition and temperature of storage. The product packed
under 90% nitrogen and air with oxygen absorber had water activity, moisture and TBARS content
less than other conditions (p<0.05). The microbiological quality of the product stored under
different package, packing condition and temperature did not significantly changed in yeast and
mold content but total viable counts were significantly increased (p<0.05) as the storage time
increased. The different package, packing condition and storage temperature significantly affected
the sensory score for apparent, color, flavor and overall acceptability. If yeast and mold content,
TBARS content and overall acceptance score were used as quality and food safety indicators, the
seasoned tuna meat product packed in polyvinylidene chloride (PVDC) under air with oxygen
absorber was the most suitable and could be stored at 30, 37 and 40 °C for 28, 28 and 21 days,
respectively. The predicted shelf life of seasoned tuna meat packed in polyvinylidene chloride
(PVDC) under air with oxygen absorber by Q,, calculation was 23 days at storage temperature of

37 °C.

(6)
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Table 8. GMP evaluated score for the production of seasoned tuna meat product

Evaluated score(%)

Section
Before ** Standard*  After **

1. Location and manufacturing buildings 51.32 100 81.58
2. Tools, machineries and equipments 50.00 100 87.50
3. Control of production process 18.00 100 60.34
4. Sanitation 40.00 100 81.67
5. Cleaning and maintenances 26.92 100 73.76
6. Personnel and workers hygiene 33.33 100 75.00

Average 34.48"° 100 73.73"
* Thai FDA standard for GMP (2000) : Good Manufacturing Practice
ok Evaluated by researcher
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Table 9. Physical and chemical parameters of the seasoned tuna meat product before and after

HACCEP application
Parameter Before Standard value After
Physical
- Filth Detected Not detected hair and
- 2-cm hair, 1 piece ant but detected 0.3-
- 0.5-1.0 cm fish 0.5 cm fish bone, 2
bone, 9 pieces pieces
-3 ants

- Color (Mean + standard deviation from 9 replicates)

L* 39.47+0.49"™ 39.21+0.52"
a* 11.41+0.66" 11.38+0.31"
b* 21.00+0.17" 21.13+0.22"

Chemical (Mean + standard deviation from 9 replicates)

- Moisture(%) 14.13+1.21° 11.67+0.67"
-Water activity 0.63+0.01" <0.6' 0.56+0.01"
- Total sugar(%) 18.56+2.16" 18.70+1.99"
- Salt(%) 3.01+0.72" 3.52+0.49"
- Histamine(ppm) 5.80+1.33" <50° 2.7040.51"

Thai Industrial Standards Institute (2000) : Thailand Community Standard No. 301/2004

2

US-FDA (1995) : Procedures for the safe and sanitary processing and importing of fish and
fishery products

In the same row indicate non significances (p>0.05)

“® Different letters in the same row indicate significant differences (p<0.05)
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Table 10. Microbiological parameter (Meanistandard deviation from 9 replicates) of the

seasoned tuna meat product before and after HACCP application

Parameter Before Standard value After
Total viable bacteria (cfu/g) (1.77+0.35)x10™ <10"* (0.72+0.25)x10”
Coliform bacteria (MPN/g) <3" <500* <3"
E .coli (MPN/g) <3" <3* <3"
B. cereus (cfu/g) 6+1.7° <100* ND’
S. aureus (cfu/g) ND" <100* ND"
Salmonellae spp. (cfu/25g) ND" ND* ND"
C. perfringens (cfu/0.01 g) ND" ND* ND"
V. parahaemolyticus (cfu/25g) ND" ND* ND"
Yeast&Molds (cfu/g) 3" <100%** ND™

* Department of Medical Sciences (1993) - Standard for cooked and ready to eat product
** Thai Industrial Standards Institute (2000) : Thailand Community Standard No. 301/2004
" In the same row indicate non significances (p>0.05)

“® Different letters in the same row indicate significant differences (p<0.05)

ND : Not detected
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Figure 9. Sensory score for appearance of seasoned tuna meat product packed in PP
plastic bag, Laminated plastic bag and PVDC plastic bag under difference packing

condition during storage at 30, 37 and 40 °c
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Figure 10. Sensory score for color of seasoned tuna meat product packed in PP plastic bag,
Laminated plastic bag and PVDC plastic bag under difference packing condition during

storage at 30, 37 and 40 °c
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Figure 11. Sensory score for flavor of seasoned tuna meat product packed in PP plastic bag,
Laminated plastic bag and PVDC plastic bag under difference packing condition

during storage at 30, 37 and 40 °c



77

30 °C
(0]
g 9.00
) T : 1. l - _
g 6.00 - |[1lEH ’ o o
= i ; M N
3 jilH=ses / K !
c% 3.00 : ; j s ::
E N 1 - s E E
o - 1. W p F‘
g 0.00 LI, LAAbREE
0 7 14 21 28
days LI pp/Air
(o]
37°¢C I ppN:
S 9.00
2 [ pp/02 absorber
9 B =8 5
g 6.00 7| BO = i ¢l _
2 SlIBERES N 6] £-] AVLLDPE/Nylon/Air
53 5-t1 5 K] )
S BT N gl
s 3.00 T E-H g 4 B AVLLDPE/Nylon/N2
5 EEE | e o ¢
Z  0.00 LA AI/LLDPE/Nylon/O2 absorber
0 7 14 21 28 E PvDC/Air
EdpvDeN2
days _
o PVDC/02 ahsorber
40 C
(]
g 9.00 —
2 600 ||[][ER 0 q
2 e o :
9 | B Kl 4
o RIRI=Nn 171 1o
Q HIf=NE {4 o
& 3.00 | B s Kl
= B < bl
o EETR | IEEE | HEER | (FEEE
15} - ::.. FL. -8 L] X i p R15=% }.‘
g OOO A o Y ‘ R i ‘ .. ‘ . 4 i

days

Figure 12. Sensory score for overall acceptance of seasoned tuna meat product packed in
PP plastic bag, Laminated plastic bag and PVDC plastic bag under difference packing

condition during storage at 30, 37 and 40 °c
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MANHIN . ﬂ1§3!ﬂ§1$ﬁﬂ1ﬂﬂ1ﬂﬂ1w

0.1 Madmanzriviasslanilasy (AOAC, 2000)
gilnsal
1. mgmiqm@‘f 8 mesh,!“]J’e)ia' 120 mesh me‘lﬁ)g 140 mesh
o
2. WananyAnsoq
3. AUV YUIA 30 x 60 1911

=
M3

o))

o w L] a [} 4 & 1
1. hded sz 1 ATansy 1MUUAZLNTUUBS 8 mesh HI1190gAIUUY
J
VDIALUANTAUDT 120 mesh
[ ] 4 Y l dz:'
2. A329ADUAIDYNUUALUNTULDT 8 mesh Aea1gn1 Niawlanilasy
1@ﬂ‘ﬁ§i’]11i (macroscopic filth)
3. dwﬁwmﬁﬁlnaguumuﬂiqma{ 140 mesh 1A NUTeNaTe Taaalu
4 @ oy
Waanygansodlagordeiin
4. wenasutlandasueenlavordud1sazaie Heptane Uszuna 30 Uadans
19 A (A A ~ 3 9 1 I ¥
uatnUSadunlantlasuiisudniiosorvszuensanui laslanszamunsoaasn 1o
5. asvaevanyazawlandasyIaslduiuvens vua 30 x 60 M1 150
4
Nd099an3 s (microscopic filth)

[ Y
6. S1eUNaNIasFevlTIuFantasunauy macroscopic filth

18¥ microscopic filth

% 1 A d‘ v A
.2 MM Iﬂﬂ!ﬂii’)ﬂ?ﬂﬁ' Hunter Lab

a

gilnsal
159930 d Hunter Lab i:u Color Flex
aa
®/M3I
2 A 4 ]
1. Wlaneuiuaes naziden lsunsuduiagy
o . A o " a9 1A [ dy
2. M3 calibrate (ATBIIAMTAIBUAUTUIATTIU A
Y
2.1 N Standardize & AABNUVINAUATLFUINA1VBI Port Size M1 0.5 17
1 Ao Y Ao w
2.2 NuEuda Tagnaduddiuaduy Port

[ = 9y = =t ld!
2.3 MR UTUTD TﬂEl“lm;ﬂﬁmnuuuwuaegmﬂmﬂ Port
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3. Mnuaa lunmsda Taeaen Active view
= d‘ Y d‘ @ 1 A 1 d‘ [ 9
3.1 Scale 140N CIELAB 1o 1#1n599aa1a 115200 Hunter Lab (A197a 1a
I 1
20U A1 L*, a* uag b*)
3.2 180NAMNAIS LA (uminant) LAZAWKAILAID1999 (MI Iuminant)
1191 D 65
g } Y A a Y
4. 1990198190901 Port uadtarhasou sl 1R uuaIsUNIUIINNBUDN

A o 4 v 1 <
5.1503amd lataen Read sample 11AZ30IUIATOIBIUANET
a d =
MANUHIN V. NTUAIICHNNIAN

J 4
U1 M5INSIZHUINUNNUTY (AOAC, 2000)
d
gilnsal
4
1. gou lwihgamgiinaz myuzmanuiu
4 1 '
2. Tagaanuduuazinseds Iihedeazidon
ad
M3
9 o { { a <3|
Loumyugdmsumanuiuludon lwihigumngiitos+2% flunar 3 wu.
o Y 1 ¥ & v 2 yyve va Yy & 8 o
weennngenld i uTageanusu ddeena B lHsuudrdaimin
9 H 9 [ Y 9
2. hduuden 1 aularaswveuiminigmsdenssaaaon lumu 1-3 un,

]
v A

S o A L gy '
3. FaAI0d 10T NABIMIHIANUTU IR IdimiTnfuiuen Uszanm 12 n.
1 dy £ 091 o Y

Tdadlumruzmanududamswihminegy

4. v louTud lvihigaivgil 105+2°% wu 5-6 3w, Wheenvndould 13y

& 1 2L Yq Y Y o g’ LY FY % 1 o b4 o Y 9

Togaanuiy aesna Bldeuudrdaiminmsugndoudiodiaiu vimiuihngn Tk
9 =
qoudn

v v Y ' v Y
5. M uwruden 4 auldnannveniminndginaaensaaaenu limu 1-3 un.

MIAUIN
4y o
Ysannury Gosay lagimtin) =  (W,-W,) x 100
Wl
o Y g’ v ] ' [
mvuali o miindieganeuey (nFu)

Y

=
w, fl
W, flo iinAI0e AR (NFN)
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[ d aaa
1.2 M3IAAIVINDIUOARIA ( Water activity ; a )
d
ginsal
1. 1n3933AA1 Water activity (a,) #7110 Novasina i:u Thermoconstanter
A A J Y o
2. 1n5eeneNNIneTHTON Tsunsudusogy
ad
EM3
] Y ]
1. WlainT09TAf1 Water activity (a,) HAzAIAIgUHNIY0UATOITAA Water
L. o ¥ o Y . A o L v A
activity 19 14 25 % 1147 Calibrate 195093AA1 Water activity A1081522210INA0MIATFIU
2 a 4 o
2. Waneuiunes uazidonlisunsudusogll
3. FuiednIdazideauaz ussyacluadunaraanly ldlsna Taelszum
$ogaz 80-90 udhndudledralaasly Measuring chamber
1A 4 Y o3| 1 4
4. minnsoaia 1a1iuan Equilibium relative humidity (ERH) 101113838 100

Y - a Y
22 141 Water activity muindeans

1.3 myamanuilunsa-a1e (pH) (AOAC, 2000)
ginsal
d’i v A =1 4
1393 7ANDY UNNDTYUIA 150 WA, NTTUDNANUYUIA 100 V.
ad
M
v o [ % [ = 4 Y a 3’ M a o
310613 5 n5u e lutinmes vina 50 va. udadaningu 50 wa. TaTud lud wu

= @ = 9 A v A
2 UIN UAZIANTND YR IYATDIIANID Y

d
V.4 MINATNZHMYSnaunae (AOAC, 2000)
d
ginsal
4 a 4
1. 1050418103 luwes
= 4
2. Unnes
3. 17159
4. transfer pipette
5. flask
6. NITATYNTOI Whatman No.1
=S =
mMsnALaTMSINIEN

1. 81592218 AgNO, 0.1 N
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2. nsaluasn
A Aa a 4

3. a3 nduUAANDS
4. grsazanouon Tudoy s Todamla (NH,SCN) iiudiu 0.1 N
ad
B

Q'J % L} d! y =} (%3 1 . a an
1. Fadnednadailuazideno.s nsu lalu Volumetric flask ¥11a 250 Haaans
2. 180 AgNO, 0.1 N 15w 35 Tadansueauliidiiu

a A Aa aa 1 Y o = <
3. 1aunsa luasn 20 Hadans desuwm lugaiu 15 Wil seauby

Y '
4. N309AUNTLAIENTDI (Whatman No.1) ud2115u1l5inasdreinauln la
50 ladaas duAueSnduAIAKNBS 5 Haaans

5. lmsadneasazareuon Tudlon 15 Todama (NH,SCN) dudiu 0.1 N

o a A 3 A oy Y o =R
dunpaumdasutludihnianidl Junnka

MIANUIN

Usaunde ($ooaz) = 0.0058x1511050. INAgNO, MAN(mI) - U511050.1N NH,SCNH 14 latasa(ml)x100

>
v

HHINA819(NTY)

d
9.5 M5INI1HA TBARS (Thiobarbituric acid reactive substance) (Buege and
Aust, 1978)
d
ginsal
1. 1o Tl
a\ 4
2. 11le Unes wazviaeadnae
3. 19309IAMINITAANAULLEN (Spectrophotometer)
=
GARIGEY
A Y 9 4
1. @1582a19NTANABIVNTU 0.25 UDTUOA
2.0.375 % TBA 112y 15 % Trichloroacetic acid
ad
M3
1. 19N620819 0.5 n51 Tua1sazate TBA USuiar 4.0 va.
v S A & a
2. auasazarenayludivaeailunal 10 wn
o < oy
3. M lmeuTaeiin lva

~ A 5 I~ ~
4. IWYINT1TASAINANNLTITOU 3,600 x g L‘l]‘L!L’Ja1 20 UIN
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5. §af1 OD 1 532 nm.

MIMNUIN

/531 TBARS (thiobarbituric reactive substance) “lugﬂmamﬂauﬁaﬁ"laﬁ
(malonaldehyde) TaanToumeununsmuinsgiu (0 0.1 0.5 1.0 1.5 2.0 3.0 4.0 uag 5.0

v I A a o @ a @ @ ]
Lg/ml) 51097uA1 TBARS 1y Haansuvewun Taudad las/nlansuvesdindis

1.6 MIIANEHUTINaBamiu (AOAC, 2000)
i3l
1. 150478 1ud lures
2. Volumetric flask
3. Volumetric pipette
4. Column
5. Spectrofluorometer
=S =S
MSANUASMISINTN
- 3.57 Phosphoric acid : 111)e 85% H,PO, Y3uas 121.8 Hiadans uazilsy
Y '
Y3uas Wil 1000 Taddns dreviinau
- 0.1 % O-phtalicdicarboxaldehyde (OPT) : @219 OPT 100 4aansy lumin,
Aa aa <3 = A Aayd = ] o 4
uoa 100 Hadaas Huluviadnngamngiqeu miewlvinndiaiy
- 1502 ANATTIUTAANY TaoaTon
Stock solution 100 ppm as free base : 49 Histamine dihydrochloride
(Histamine 2HCI) §1149% 0.1691 51 azanguazdlsulSunasdlu 100 Tadans @1 0.1 N HCI
Auludidu dounIoulminadant
Intermediate solution 10 ppm : e Stock solution Ysua 1 Haadaslsy
Ysuasilu 100 Hadans 428 0.1 N HCI
Working solution 0.1, 0.2 tta¢ 0.3 ppm : 111)@ Intermediate solution UTuau1,
A Aaa o a I Aa aa Y
2 uay 3 Haaaasliulsunesdlu 100 Hadadas @2e 0.1 N HCI
- Ton exchange resin 1/agussuloglugl —oH Taaan 2 N Txdenleason

Y 9 o

< a A Aaa 1 a ] 09)1 Qy
vl“]fﬂ 51 15 Uadans aossu 1 n5u ﬂuiﬁl‘lﬂﬂullﬁgﬂfl‘ﬂ\‘lll%ﬂiﬁiﬂﬂl 30 W tmeEnsazany

Y 9 9 9 3
o o [ 1

1 Qy (] = [ v KX Y a Y o o SR A
AN LASUFFIDNATIVINUUINANUTEUAIUINAUIUNUAAN uﬂﬂmiiﬂuﬂaauumﬂa
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Y [l Y a A a =~ oy ) 1 A a 9
llﬂj‘lliﬁﬂ@gjﬂﬂﬁlﬁlﬁcﬁuuﬂﬂ'luﬁI\?ﬂigu1ﬂ! 8 I UALNAT HUINAUBDYLVUBLITFUAADALIAT AN
[ 4 oy ) a A Aaa 1 a v [l
e Nug{?ﬂu']ﬂauﬂill']m 10 Uaaaas NOULANTITTNAAIDYI
-0.1 N HCI
- 1 N NaOH
Aad = % |
A5AIYNNIDEN
1. FIA20619 5 N5U
a a Aa aa = o =
2. IUUNUDA ']J'i?JTﬂ! 25 Uaaang uag Taiuﬁ]llu"mﬂuna1 2 UIN
3. ﬂiﬂﬂI3~i”|uﬂi$m“1elﬂ§m(Whatman NO.1) 241 Volumetric flask ¥u1@ 5
A Aaa 9 = 4 4 A Y 1 9
HaaaNg aTQTaTNﬁ]llucﬁlgﬁﬂi HAZNIFUSNUITIAIVYNAIY LINTUBDA LASNTOINTSATHNTON
9 9y A a ~ < =
4. 1ﬁﬂ31u5@u%qmﬁ{]u 60 DIl Glu Water bath lﬂuna'] 15 UM
g 2 yg ya A ay Y (o (a v
5. @Qﬂﬂﬂjiﬁlﬂuﬂqmﬁﬁu‘ﬁ@q Llajﬂﬁﬂﬂiu']@lﬁ@?ﬂlllﬂ']u@a
6. ﬂi@\iﬁ']iaga'mg{jﬂﬂﬁgﬂ']‘ﬁﬂi’ﬂ\‘] (Whatman No.1)

=
M3

o))

a @ ' a aa v J a 091 o
1. dlaarsazansaiedis 1 Jagans aslupeauitazauiingy 4-5

1 ] [ 4 1 a Aaa
2. ldoeldasazate Inaruneduiiasg Volumetric flask ¥u1a 50 Haaans
U539 1.0 N HCl U513 5 addas
[ Y [
3. iWeszavveuaurilelsFullsea 2 Jaawas @uinau 5 Naaans
1 ] o d z a g‘ M 1 o 4 o
nazaveliveunar Inadunedminenniwauhnauasgnedmisunszneasazaiolu
Y v ]
Volumetric flask 50 adans USui/suasvesansazarearethnaunazivenive lansazae
v A
WAUNUA
ad
ABMINTIAOL
1. dlaensazaredledn 5 iaaans aely Erenmeyer flask u@21itla 0.1 N
HCI U511t 10 Uadans uazl N NaOH U5uae 3 Uadanas
2. dlaansazane OPT YSwna 1 Uaddas melu 5 u1n (Mevaimsaunsa
' 9 Y 9 o v A o =
waza9de 1.) wauliwnnulagiui 3unal 4 un
a a a Aaa Y Y o v A
3.4 3.57 H,PO, 1/51ar 3 adaasuazmeaylidnnu Tagium
4. 111'115AA1 Fluororescence intensity olu 1.5 %2109 N Excitation
wavelength 350 nm (l8& Emission wavelength 444 nm

msm%umiaxmammgm



-ila Working solution U5 5 Jadans aslu Erlenmeyer flask Y116 50
ladans udmusuReInude 1-4
N51A503 Blank

-Wilaansazare 0.1 N HC1 USua 5 Tadans aelu Erlenmeyer flask Y118

50 Haaans UNUATALa1edI9e1e LA IFUREINUYD 1-4

MIATUIN Histamine content(ppm) =D x 50 x 50 x 1
Mx5x1xW
13§8 D = Fluororescence intensity of sample

M = Average fluororescence intensity of standard concentration of 0.2 ppm

M=(A/105)+B+2C

3
A = Fluororescence intensity of 0.3 ppm
B = Fluororescence intensity of 0.2 ppm
C = Fluororescence intensity of 0.1 ppm

W = Weight of sample

MANKIN A NITINTIZHNIQAUNTE

¥
A ¢ v

a ¢ a d
Al MFAATIZHAAUNIYTNHNA (BAM, 2001)
g X
911134081 HD
1. Plate count agar (PCA)
2. ®@1392a18 Butterfield’s phosphate-buffered
ad
IBNII
1. %9679619 25 N3N 2911 stomacher 1A UANAITAZA10 Butterfield’s
a a aa Y A 9 d'i a =
phosphate-buffered 51w 225 Haaans 1a1MuA81AT09 stomacher WU 30 A1UN
2. ﬁWﬂWﬁL%@%Nﬁﬂ@EiNiﬁﬁi%ﬁUﬂ'Jqu%@%N 1:10, 1:100, 1:1000 tiag
1:10000 MNEIAY
a\ g 1 1 % A 1 dy a Aaa
3. ﬂtﬂma’aEmalul,mazizﬂummmamﬂﬁmmwmwamuaz 1 Waaaasg

Y
MILAUANNIIDINAL 2
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<KX o w

4. IMPI13 PCA damiadviaonmaluazlguvgiilszuna 45 oarusaison
Y
aslununz¥evay 12-15 Haaans

Y 9 Y
5. wenuwzie e seueonaunua1081991M1s IAonTHYUITY
Y
a Y <

g a < a QsJ‘ ° [l @ @ <3 4
LWW&L%@iuﬂﬁﬁWﬂJWNuWWﬂ’I 5 A4 ‘mmﬂmmwmﬁﬂ 5A33 m@&m’n‘zummmaziamimﬁe

q ¥ dy Lﬂy S o 1
Vlllalﬁﬂ']ﬁ']ﬁlaEl\uclf@llsl]\‘]@ljﬂ@u

Y 2 2 Y
(Y

A Y Yg ¥ = A 2 o o Ay o v A
6. dand1A e sasudeudadn naunumIz¥euati Uiz
~ a ~ I o
Nouugll 35 eeruarsed 1Wual 48+2 42119
v o dd‘ di’ A Y] d’do a 4
7. dudwanlalatindsngluaumwizde Tas@oniuanuniinougaunsd

= 4 1 A a g o = o
25-250 TaTail uannaunasaausiuiulalatiane 1 nSU01115

J 4
A2 MINATITHIYE Staphylococcus aureus (BAM, 2001)
a A
911134081 HD
1. @15a2018 Butterfield’s phosphate-buffered
2. Baird-Parker (BP) medium
3. Brain heart infusion (BHI) broth
4. Rabbit plasma
ad
IBNII
G o v o ' = v o a a A d qg/’

1. MTATINAIDYI NN UFUIAYINU umsmﬂimmﬂaumﬂmwm
2. gaRld15uNw 1 Haaans MINUABZITZAUAIINIDBIN ALY BP agar

IUIU 3 91U UAL 0.4 Uaaang, 0.3 Jadanas Lag 0.3 Yaaans

e D)

Y ! Y A a o 1 Y ™
3. lgunamdsiannronasiied1 1insz 9181291

[

] Lﬂy A = < S
4. UMWIZITON 35 oarnaiFed 1unan 45-48 G]f']jll\j

'
AA o

5. asdvaevanyazIalall wenivlaTatiniddvevvmazunilasen
TnTatilusnale (clear zone) RoNIUNTIFDIITY 20-200 TaTall
1 { 1 d . . .
6. aelalatnaiaI iy S, aureus. 8311 Brain heart infusion (BHI) broth

A aa Y dy A ~ I o
0.2-0.3 Haaans LaPUIWIZIFON 35 avruwarTed (1una1uu 18-24 “If’]jll\i

@ L]

7. AA@1081991099 6. 111 0.1 Haaans avluvasanaaeuudif Rabbit

£

plasma U 0.3 Haaans (1% sterile tube)

= Y <

F4 1
8. ‘].IiJLW”I%LGd]f@ﬁ 35 DR UTAUFIE AINTIVNTUUIAIVDINATAUINAINN 4

o Y o 1 3 o qYd YA ay Y a o A o
6]53111\1 ﬂ1Wﬂ”|ﬁ3ﬂf]\‘]11]LL"IN@]'J‘IWLﬂ‘LIWaﬂﬂllﬁﬂﬂﬂ!WﬂﬁJW@\illa'J@]i?ﬁ]ﬂaﬂﬂﬂiﬂmﬂﬂi'ﬂ 6“]53111\1

Q Y
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.3 MINANTHIYD Clostridium perfringen (BAM, 2001)
-

911131a81yo

1. Peptone diluent

2. Tryptose-sulfite-cycloserine (TSC) agar

3. Egg yolk emultion

4. Chopped liver broth

5. Motility-nitrate medium

o

Lactose-gelatin medium
Aad
M3
1. %9679619 25 n5u asluga stomacher HANAVAITAZAY Peptone UTN
a Aaa Y A Y d‘ a =
225 iadans 1aAluAe1AT09 stomacher WU 30 AU
2. MM3190919@2081 1H T EAUANWADIN 1:10, 1:100, 1:1000 LA
1:10000 AINAIAL
= d'd U ) a = aa d'
3. 19381 TSC agar N egg yolk HazgAR198191511@ 0.1 Tadans 1navas
d‘d d‘ g 1 = = d' ]
VU TSC agar Nl egg yolk Wodaod1eduasluens Wszaunm 5 u1i) me1mis TSC agar 91 14
a A aa o 4 S o ) a
i egg yolk USwa 10 Heddas vwaslyd Weemsuiedd thluneulalieendinu
] § 2 I o @ o
(anaerobic jar) tazLmWIZFeN 35%% Wunai 20-24 ¥1lue dunalalativeliddwazsouq
e la
~ . A aa :x’ o Ay
4. 19138 chopped liver broth ¥asaag 2 Naaans 1ntutlalalinaos
o dy . ' dy A ~ < o o
a9deaea1u chopped liver broth UUIWIZIFON 35 oA usaIFod 1111181 24-48 $2 104 dana
1 Y I
AN yularailuuin
5. v maeandssaaduinduduna Taemsdounsy Lactose-gelatin media
118z Motility-nitrate
) %4 s = =
MsneudulagIsmaiuail

F4
A

e ~ a di’ a ~ 2 Aa 3
Motility - : 3JmsmuTmmwamwwmnmwummmm%aaﬂummnm

1 a

. ==\ dg’ = A 1

Nitrate + : danuaunavumelunars i dieldaisazais A 05
A Aaa A Aaa A A 1 A 9y [ 1A
Haaans uazasazale B 02 daaans (wWieieldaisazais A vse B adluda da'lund
a 4 1 I~ 1 a ¥ 1 [ <3 Qy
ey taaan luasnduay ludduasnadulildmedanydas lidniies 1413 2-3 11
Y o (==} a dg’ 1 . = I o
e lufidiwaunadu udnadn C perfringens ansnlasu lumsndululaswuanysol

18)
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d1582010 A Av n3adarian (sulfanilic acid) 0.8 A5 TunsAesFAnTUIY
o a a aa
5 uesuoea 151193 100 Haaans
A a J . o
asavane B Ao uea-uunFaar lud (alpha-napthylamine) 0.5 N5y
an 4 a Aa aa
lunsaezdantutu 5 uosuea Usuas 100 Hodans
. = = I =\ A = 9
Lactose + : lactose gelatin wnasunnauautludmians (LLﬁﬂQ’JHJﬂﬁGl‘]S
3’ = 9 <
hmauanlag IMsasnsaLaziund)
. A o . Il P a ~ 3|
Gelatin + : IUDUIVIADA lactose gelatin wﬂu@wuqmwgu 5 oA 13U

o 9y =Y 1A ' a a dgl
nanl 6]5'3111\1 LLﬁ'J]’lllLLGUQG]'J (MEAINUNITYDYLAINUNAVU)

A4 MIIATIHITO Escherichia coli. (BAM, 2001)
911’?15!‘%3\1!#9

1. @13592a18 Butterfield’s phosphate-buffered

2. Lauryl tryptose (LST) broth

3. EC broth

4. Levine’seosin-methylene bule (L-EMB) agar

5. Plate count agar (PCA)

6. Tryptone Ztryptophane) broth

7. MR-VP broth

8. Kovacs’ reagent

e

Methyl red indicator

ad

IBMs

= @ [l o ] =1 [ [ a a =4 Qle

1. MIN3euAIg R IFURASINUAUNMIHIUTIUaUNT I A

2. 9ARIDENIINIABZANUITPINBE A 1 Hadans avlurasanadounl
LST 10 Jaaans N3 Durham tube A108198% 3 1iaoA

] di’ ~ ~ I M)
3. UMWIZIFON 35 oarnyaried (1110811711 24-48 %2 1349
Y [ ]
4. Mmsasamanswsniiensy 24 ¥ 1ueTasdunaneso1nia’ly Durham

9 v A q ¥ o v 1 = o 3
tube mmuwaaﬂmﬂuiwwa 1/]1ﬂ1i‘]_I3J@Ii’Jl1‘ﬂﬂﬂiluﬂi‘]_l 48 ¥ Tu9 s1eunadu MPN

Y
a 4 %
TaavlosuuunniFevuusn

) [

5. @onmwiznaoanuna imsaiwadly EC broth 10 Uadans wiou

Durham 914734 3 loopful
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[ Lﬂy A = I )
6. LWWIZIFD N 45.5+0.2 o9rusarFod (Juna1uu 4842 ¥ 1ug
v 2
7. 1@9n1aea EC broth NUAAMINTIINLIA89890U L-EMB agar plate

Y '
~

] < o
8. ‘Ulll'W'lgladlf@Vl 35 arusased (Huna1uiu 18-24 ¥ 119

AAAA o
U

9. asaNalalaliniddmsedlendeNuNTFINATINGN (greenish metallic
% [ {
sheen) HINANTIU E. coli
A ~a [ 1 g ~
10. @onmwizlalatinaiailu £ coli adlu PCA dumwzidon 35 oaen-
~ I M
e 1101y 18-24 %2139
o =S = d‘ A o
11. Mmsnaasun1ayuall emssudu lasnaasl (IMVIC test)

Indole production

9 Y ]
1% loop 91818910 PCA slants a41u1ia®n Tryptone broth UYNMIZIFON 35
I M) qu’ Aa aa o
asruaiFed 1Junar 2442 $11u9 1INUUTEA Kovacs® reagent 0.2-0.3 daaans dunaauy
a ; g ~ = I ~ = =] I
ADIMTReUYe Fuadtiunnratly + Avasaiunnnanlu —

Voges-Proskauer tests

Y 4 v
1% loop 9181%¥0910 PCA slants a¢lutiaea MR-VP broth Lum1giden 35
[ o = A aa 1
peruvaBod 1una 48+2 ¥11u9 nadov VP Tagldtllaga MR-VP broth 1 dadans ldlu
NaoANAAIYUIA 13X100 mm WA OO-naphthol solution 0.6 UAGANT LAz 40% KOH 0.2
a aa [l Y 9 o a . 3 9 09/’ Qy Y o o = dy dy
ladans Wwelidniu 1AuRe Creatine 1antioe denald 2 ¥1lue Funadvesemsinoaie
= o =R [~ 1 A A o R [~
Fuastiuinwadlu + Tundeud Tuiinwadlu -
Methyl red
UN1Ia9A MR-VP broth 19 48+2 53134 1AN Methyl red indicator 5 voaadly
A A o 2o aa v KR [ = A o =R I
1a0A MR-VP broth 111120 dunadnuyn auastivinnalu + Timaes tunnwatlu -
Simmons’ Citrate Test
Y Y
1% loop 91818910 PCA slants 29111180 Simmons’ Citrate slant UNIWILLF0
~ A Aaa 3 M [ = a dy o R I (=) a
#1 35 Haaans Wuna 482 FrTandunamninsniyveusetiuinwailu + lulinsniy
=3 I
unnwau —
AUIUNT MPN U84 E. coli 10NTND1M13 1A89In14IUnana LST NHae
(2 9 a A 1 1 9 4 I
una msdenaadunsuan uvouliadwales uazwansnadey IMVIC 1y ++ - -

A
N30 -+--



A5  MIUALHIWe Salmonella spp. (BAM, 2001)
a A
91H1IA8UT D
1. Lactose broth
2. Rappaport-Vassiliadis (RV) medium
3. Tetrathionate (TT) broth
4. Bismuth sulfite (BS) agar
5. Xylose lysine desoxycholate (XLD) agar

6. Hektoen enteric (HE) agar

7. Triple sugar iron (TSI) agar
8. Lysine iron agar (LIA)
/M

1. MSATINAI0E1 (pre-enrichment)
' Y
9106199 8¢ 10 N3N asluviatasaye AN Lactose broth 11U 90
Aa aa 9 v Y Y o ] di’ a = I o
Haaans 1A e iy Uunz¥en 35 osrarded Hunaiuu 2442 52 Tuq

2. Selective enrichment medium

v 1

91981913110 1 Jaaaas iuaslu TT Broth 10 Jaaaas lunsain

9 4 Y

] A A A Y 1 o a =
mmimfawmiﬂmﬂaumanm“lmewwmaiumqmmuﬂuqmwgm 4340.2 DIALEALBYT

ke

o3| o { ] 1 4 ] § 1 g‘
Wunana2 $1Tus lunsdinemnsunglimsdudlowdodos ldummei¥e lusrainiuaw

v
v

gaungll 3522 esruwamor unat 2422 $2lug

AAAa811/31a 1 Taaans tinadly RV medium 10 Haaans iy
Lﬁ‘gaaludwﬁwﬂmﬂuqmﬁgﬁ 43+0.2 perrusaiFee ifunm 242 3T

3. Izl Selective agar

3.1 11129819910 Selective enrichment medium (10 ul) W1 streak AAUY
911113 Bismuth sulfite (BS) agar, Xylose lysine desoxycholate (XLD) agar 48 Hektoen enteric
(HE) agar

32 awzden 35 ssreadon Hunaiu 2412 41T

y

[ dtd' a dg’ =
33 @59anyay A latinavuaall

Y k4

= o A o [ =
aduUINIA N IR VNATIDIIY

fad)}

911113 BS :1alatived Salmonella 2%

e

1 Y 1 =
12 lugIsn UaIN0Y waeu

=o

TaTatiaznounay (Metallic sheen) IuumzNo1¥13INIA

Fludan
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14113 XLD : In1atived Salmonella Hdwuy 019nmunie lunugadiasg

nag
9113 HE : InTaflveq Salmonella Hidfuiiomsoth onanunie hinuge
ANNTINAN
4. MSIWUNMITNATDUNF AL
A A v
4.1 @enmwz Inlaiinaiaudlu Salmonella 91901115 BS, XLD Lay
HE oheadlu TSI tag LIA Tag streaking the slant LL81% stabbing the butt
1 dy ~ = I )
42 UWWIZFDN 35 BIAIFATFoE 10UNATUIU 2442 ¥ T4
43  ANYULRNIZUD Salmonella VUBIMIT TSI ITWUTUAIN  slant
I ' { I g
@nwilua1e) uaznud@imaesi bute (@mwilunsa) ervvzimsade 1S Arenie linla
9
(FUNATAIVDQ butt) SAHULANYULIRWIZVDI Salmonella UUDIMIT LIA  LWUADAINITD

a 9}3 a a ~ aA M Y A Y ]
msaﬂﬂmmnmmuazmmaﬂmmﬂgﬂ 9IMTICUANNNINADA DIUNITHIN H,S &IrU

Fludan

.6 M3z HYSInaBaduaz s (BAM, 2001)
2 X

21M13138191%0

1. Dichloran 18% glycerol agar (DG18)

2. sazane)d Taudududosas 0.1

ad

M

d! o w =) a O
1. 1M0IM15 DG18 Fahasnaoumaazligungidszuim 45 %o aglunu
Lﬂy 09/’ Qy Yyq ¥ I~

W0 IUAY 15-20 wa. A9na 1A 1o suvdn

2. MMsReINdlesasmsazared Taudududosas 0.1 ldszau
AU 1:10, 1:100, 1:1000 LAz 1:10000 MUEINY

Y
3. daladedaluudaz seauanudeaaldnumiz¥eaiuas 0.1 ua. i

Y
FLAUANUIADINAL 3 9

]
= v U

] Yo a A 9
4. 1% Spreader LﬂﬂEJG]’J@EJ”IQiWVI’J‘]JiL’JﬂlN’JW‘Lﬂ’MWﬁ
Y

oA A Ay o) o
5. VULFDNYUNINYIO 3079 WU S U

Rl

) A dy A @ AA A =S 4
6. usulalatindsingluamziye Tasdenivonunilsuusan

[l [l 1 { a & o ! @
uazs10g U319 30-300 Tnlall udrmaundeAaaduswiulnlaiide 1 nSue1ris



A.7 MIUANHM V. parahaemolyticus (BAM, 2001)
X X
211151081%0
1. Phosphate Buffer Saline (PBS)
2. Thiosulfate citrate bile salts sucrose (TCBS) agar
1. MISAIENAIDE
Lo o 3
1.1 9@208199a2 10 n5¥ adluvindanairo
a . o Y T 2 o &
1.2 @1 Phosphate Buffer Saline 31424 90 wa. adiualenunsdnunal
2 Y
o v A <
1w l@snaludidu 30 i
o A Y o w 4 .
1.3 5199919 191w 1: 10, 1:1008a2 1:1000 aua19 Inals 3% saline
. & A
solution 1Y U&15100919
2. MINIFIIN V. parahaemolyticus
2.1 gadiegneaananudutugege $1uau 1 Jadaas laaslu 9 addas
Double strength GSTB $1147U 3 iaoa wagdmsuanududusosaan Tigaundou 1
Hadans ldaslu 9 4addns Single strength GSTB 981902 3 viaon
& A o 4 o
2.2 oUNIZIFON 35 £ 0.5 o 1uan 24 11U A5 TIBNURE
2.3 918710619910 GSTB 373U 1 loopful A9UU TCBS pleats lAgtaonyiaon
da , Z . 4 4 o 3
Afauu Mndwh ldeumigded 35 0.5 o funal 24 ¥l
o Adaa 2’ a oA A o £ Y
2.5 111139579 I ladNN TSzl da1a59na1e $aa 5o 1%
Sucrose llﬁl LLG]'E’]}”II'I,g]}TﬂTaﬁ?Tmﬁﬂﬂ% Sucrose "lli"l??]}

° A a3
2.6 Mmsuen la latdidmainiu 7. parahaemolyticus 1ag3 streak a4UU

! g K 4 o g o
@1%15@@1ﬂUL!a$@ULW1$!ﬂf@V] 35£0.5 7% wWunai 24 G])"JI?JQ

TSI K/Acid no gas no H,S
Indole(SIM) +
Motility(SIM) +
L-lysine HC1 +

J dy dy A [e) o3|
2.7 DD N TSI aﬂu peptone water g OUUNWISLIYDN 35 £ 0.5 % Wunan

24 279 MMINaaoUN T AN WipdUT UM
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a d
1.9 NIFIAIICHIN B. cereus (BAM, 2001)
X X
21115198150
1. Mannitol-egg yolk-polymyxin (MYP) agar
2. drsazaneweamatiniwes
1. MIIASLNAIDEN
S o v 2
1.1 9@208199a2 10 n5¥ adluvindanairo
a o <o Aa aa y <3 o'
1.2 ;umsazaredealativiwes s1uu 90 Uadaas udrtludreanusid
< o o 2 <
Wunan 1 wnfivh ld@enaludau 30 wi
) A Y I o w U
1.3 5199919 191w 1: 10, 1:1008a2 1:1000 aua1ny Iaelsarsazaie
v 4
Woamatvies
2. MSASIINY B. cereus
Y
2.1 19381 MYP agar inaunan 901ugad108191)511a1 0.1 Jaaans spread
YUIWAH MYP agar
o A dy Y 9 & a o) S
2.2 NaaNHIUNg spread 199 1919UNF0 ATVANGUHYN 30 +0.5 o 111
o‘/ [ (Y] =\ 1 AaaA =1 9 [
a1 24 =2 ¥ 1u3 daneanyuzsond Inlatszyu Taglalatlawuy Junnoma wiouiy
v
humageuduae i
4 & dao A o . O { g v A
2.3 WeonuanyuzNaidoadly Nutrient agar slant 1889130 lag1191 %o

[e) < o o 9 = A
% 11Ua1 24 + 2 $ T %1ﬂuu@15’)%ﬁ@‘ﬂIﬂﬁlﬂﬁﬁl@hﬁl!ﬂim‘l’\lﬂﬂ

AIUANQUNYN 30 £ 0.5
aAnNHUL
=1 d! v c’d‘ 1 1 di’ o
2.4 938unanadUsTasazateeamaiviesndumssuged 1IN 0.5
Y
1adanT e1AI9819828 vortex NATOL TUHUEU TA8IT Nitrate broth , Phenol red glucose 1Az

Modified VP medium
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MANUHIN 3. uuﬂnmnamuﬂwammﬁmuqmanymzm"lﬂ MUy fa. 1 (50))

UIE/UIN/UNET

wiinaudmihiauanuluines 43 udawsgsstiyaans wa. 2522 Tandeusuun

A5 IUNNENDIMIT YD

& A 9o
YINHAL

AnuNHaANAI0Y
lueyaananeII/AYTDIUNNAADINIT 1AVT..........

Uszinnemnsivesyane/lasueyna

a A 9

TUAIMI/ATVOUAIA AD.oeernn

Y

SRS

@ J
Taguszaenluminsin () asa91sgneumsvesyqa usas.... . HP AUIIU........... AU

9 1
@

O ez i

AFINATIV : ......1.( DUBIBU /2548).........

() due

Ed v ]
Wniin Aiiidesmsnsiadou a | wold | WSk | Azuuu | wanemg
2 1 0 ala
LaouinazeIMsKen nsanuNUTHUMe lwarMeusne A IUA
v Y 2
1.1 aouife naatiflymnsuieuninmgmseilude 1.1.1(1)-
v Y v 1 Ea
L11 apundadienasuazilndifes Idnvae 1.1.1(6) Yo ladonilansenauasuenadinanisny
v
g laldl Mlfernsinannw hiasadeaeduslnn 10
y - o & 4 A
gasninsanasmstesiumsiduifeuianiun
a A (B @ &5‘
nantioghannsatlestumsiuifeunansgnuain
. Zuy s .
duaserielanse'lu uazinimlszneums
~ Yy 2 Ay o ¢ v a v
N151ae Ned 19 lvan inamnsaadule 1
azuunawinszy 131u aa.245) nazliriuin 131y
FOINHE
0.25 ) liimsazaudavean lulduds / 0
075 | @ hifimsazaudaljna / 0.75
0.5 @) lifiduaiunialnd / 0
0.5 @ hiliSagduasie / 0.5
FJ
0.5 (5) hifineniladanieaniuasadas / 0
Ed
0.5 (6) lithiaunzuazanisa / 1.0
A A J A Y
0.5 (7) UnensanszunaineneInsiiosznging / 1.0
FJ
1.2 ovmswaniianyazaane 1y
~ a a & @
1.0 1.2.1 Imsuenusnunanemisesniludadiy / 2.0
R N F T G C AT
Fa v
0.5 1.2.2 ffiundieanelumsnan / 1.0
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E v ]
hniin dafidosn1snsiadou B wold | 1Bmhs | azuuu | wweme
2 1 0 g
0.5 1.2.3 Imadavsnamssaailu lawddume / 0
QUMIHAR
, 4 4 A & o 1 A 9
0.5 1.2.4 wienfiuinmsrandludadiuiedloaiu / 0.5
v
mstudlou
FJ
0.5 1.2.5 W W9 LAZINATUYBN0IATHAR / 0
dy = o v =
0.5 (1) fuaanu Seu sanuazeindie, Innvaia / 0.5
1DeNEIND
0.5 (2) W99 501 A NNEZ 01918 / 0
~ I oA A= a
0.5 (3) AuAINY ou 5N nsaidantaaaeg / 0
9
duvu linelinanmsdudlen
a ' I o o a wva
025 | 1.2.6 Buasanuiisanedmsumsilfiaau / 0
025 | 127 Insszangemanmanzandimsumsiliinan / 0.25
3
1.0 1.2.8 imsHaatnasmstestumstuileunindauay / 0
uuad
05 | 129 hifidwesi lildudmse himerdeatunmswineg / 0
TuuSnuwan
o
e 1 ATUUUTIN= | 19 U
azuuuildsa | 7.5 | azuuu
(3947 %)
2. 1n3043il0 11303903 nazilnsal MFlumswan
2.1 MIBIAULY
1.0 2.1.1 fndaedainiFen idluaiiy lidluiy / 1.0
NUADMITNANTOU
= 1 a3 1 a - o
0.5 2.1.2 sevaoisou luilunnasazanvesgaunsd / 0.5
0.5 2.1.3 TunmMImnuazenn / 0.5
Ed
2.2 MIAAAY
0.5 2.2.1 gndewminzauuaziiu lawasauns / 0
Wan
0.5 2.22 agludwntsimanuazeindiy / 0.5
Fa [
0.5 2.2.3 fuimse lazdfianuidudaenis wide / 1.0
Fag oy liduaiiy liduiy nusde
Fd
MINANTOU 1A G INNUAUATIINIZ N
0.5 2.4 Suiieane / 0.5
o
o1 2 ATUUUITIN = 8 AZUUY
e
AzuuURldsIm 4 ATUUY

(.50.%)
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miin dafidosn1snsiadou B wold | 1Kmhs | Azuuu | winemq
1 0 ald
3. MINIVANNIZUIUMSHAN
3.1 InAULAZAIUHETUAN 9 HAZMFUSTITY
= g A
0.5 3.1.1 ImsAaLden / 0.5
0.5 3.1.2 Imsdeianuazeinediavngayluung / 0.5
Ao &
Usznnisuilu
= 3 o '
0.5 3.1.3 IMTnusariedamusay / 0.5
2.0 3.2 TusgriumInanemIsimsduiunsvuing / 0
JagA drunay MrULUTIET SIS UKy
1 v
dnvazi lunamsUudlou
7 2 Ay o o N 1 vo & -
3.3 e dudanuems lunszuIumInaa (mnemq - lutimslniwdalunszuaumsnan)
=Y <
1.0 3.3.1 Hgaunmasgedullaminasguues
NENTNEABITUGY
0.5 3.3.2 Inmsvudie mafuine wagnsill1d
Tuaamgnguanyag
HEEe a 1o a oy o
3.4 levhidudaduemslunszuiumsnan o - Wilinszuoumseanlaglylerin
=Y <
0.5 3.4.1 Hgaunmnasgeduldamwinasgues
NTENTNATITUGY
0.5 3.4.2 Tinmsvudie mafuine wagnsiill1d
Tuanmgnguanyae
Fa ]
3.5 MNaUAaAUeMIT TUATEUIUMINER
IS
1.0 3.5.1 Hgaunmasgedullaminasguues / 0
NENTNEABITUGY
<3 [ o
1.0 3.5.2 Imsvude maAusaw uazmai lld / 0
Tuanmgnguanyaig
2.0 3.6 IMIAIVAUNTZVIUNMIHANDI I TN / 0
3.7 wansun
15 3.7.1 imInsaeuinzinunmvenansual / 0
nazfutiuin 13edaion 23
0.5 3.7.2 Timsdauennseianenaasunn Mz e / 0
= = [
0.5 3.7.3 IMaNUSAEIRImIITaN / 0
] 4
1.0 3.7.4 Imsvuaaludnvaznfleadumsduileu / 0
wazmIdovaany
= o & a a a °
1.5 3.8 imsunauansiauazlTnamsnandlses / 0
@ < o R Y 9 =
Fusazutiuiin3edreos 21
ATUUUSIN = | 275 AZUUY
azuuuildsm | 1.5 | A

(5. 45.. %)
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E v ]
hniin dafidosn1snsiadou B wold | 1Kmhs | Azuuu | winemq
2 1 0 nld
=
4. MsguduIa
E2] v 4
1.0 4.1 ldmeluanuiinaailuhazetn / 0
Ed
1.0 42 imruzdmsvldvezndourhilauazdseglu / 0
MmNz auuaziiisane
0.5 4.3 1ITMsMdavez MmNz a / 0
a_ o H 2
0.5 4.4 imstemsszneiwazdalalasn / 0.5
4.5 Vosdumazerdrailemiiosdw
0.5 4.5.1 Wosdwuennnuinuwnaanse ludlag / 0
UIUNAN 1ABAT
0.25 4.5.2 weadwegluanmnldanlduazazern / 0
025 4.5.3 voadwiisuitssnesudifiiaen / 0
Ed Fa
0.5 4.5.4 fiondniendouainsotheainye lsauaz / 0
s o q YA 9
gunsaiivhldeuds
0.25 4.5.5 sndilosgluanmidou lduazazen / 0
' Y A Ao = v YA wa
0.25 4.5.6 sndnilelidwuiisaneruduianm / 0
4.6 BNANNPUTNIMNER
Ed Kl
0.5 4.6.1 imjnierhaingolsn / 0
0.5 4.6.2 ogluanmnldanlduazazein / 0
A o a % 9 a wa
0.25 4.6.3 T wwiisawenudlfiiaan / 0
0.25 4.6.4 agludwmuanminzay / 0
1.0 4.7 Tnasmilunstlesiuiilidainsouuaadn / 0
Tuysnuwan
o v 2
Yloh AZUUUIMN = | 15 | Azuuu
azuuudildsan | 0.5 | Azuuu
(.3.33. %)
5. M3t3a5 N MazMIMANNEZeIn
1.0 | 510mskdnegluanmidzern 135mavie / 0
nasmsguahnuazoInod i uaNo
1.0 5.21A504i10 19509903 tazgUnsainmsnaniinIM / 0
ANuazeInneulazaal A
A A A4 o o A 4o o
10 | 531n5eailo 1n509dns nazgilnsaimandai duia / 0
TRV R EH TR L R G RV B R L AN SR TP
10 | saiimadugdasaiiienuazeraudaliiu / 0
dadruuazegluanmimanzausudali
£ .
Yuifounnyaunid duazesazdu q
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E v ]
hniin dafidosn1snsiadou B wold | 1Kmhs | Azuuu | winemq
2 1 0 nld
o_ A 1 s o
0.5 5.5 msgudssvudimsuzuazginssiidhniy / 0
' £
azenaudn egludnuaziilosiunmsiuilon
Y=
vnmeuenlda
A A 4 o o a =
1.0 5.6 1A503ii0 10509303 tazgilnsaimsnan ns / 0
qua thgesnultegluanmlfandedd
se@nsnmaii e
a A & ad <
1.0 5.7 imanmhenihnnuazeranieasaiiou 4 i / 0
Y o o a
merdesiumssnuguansas uaziithendas
¥ uonltiudadunazilasass
fadel 5 AZUUUIN = | 13 | Azuuu
ey
aznuudildsan | 0 | Azuum
(..0.. %)
w Y 1ava
6. yransuazguanuazfUiinau
15 | 6.1 aualuuSnuniaes hilivauwa Tidlu / 0
TsanTorvizveslsanwinszylungnsznin
. . -
6.2 Ausuiimihidudaiueins vazfidaudesd fiiaded
) e PR
0.5 6.2.1 usameazeln ienquusefnuilouazein / 0
0.5 6.2.2 Hnasmssamsseuinldluuinawria / 0
DYNUMNIZ AN
0.5 6.2.3 e lanselszdu / 0
A S Y
0.75 6.2.4 10 UAZIAUADIALDIA / 0
E v
1.0 6.2.5 dnileliazerannasenousulfiaau / 0
A A 4
0.75 6.2.6 awgailefegluanmauyseinazdzeln / 0
wiensdl haugaliedealimnsmsguani
i dy A ' a va
azoauazainyeiieneulfiiaau
0.5 6.2.7 imsanuananensofaquruesiala / 0
' & o <
aganilananusuiiu
=) = 3 o
10 |63 imsHnousuaunudugudnyuzaniy / 0
Iz A
05 | 64imansedel]iadmiudlinerdesiums / 0
a da o & ¥ 9. 2 2
nanniaNuInudsuinluusnunaa
Wado 6 AzuUUIMN= | 15 | Azuuu
ey
azuuudldsan | 0 | Azuum
(:0..%)
aiwansnsio
v 9
1. AZUUUTIY (‘V!ﬂ“l’i'JsU@) = 97.5 ASUUY

azuuudldson oiade) = L 135..... AZUUY (.13.85.. %)
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2. O W

@ Naisnun

/ ¥iaven /¥iden2  /¥iadens  /iiven4 / ¥irven 5 / ¥irven 6
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Analysis of variance for physical quality of seasoned tuna meat product

in different package (P), packing condition(C) and storage temperature (T)
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SV DF SS MS F
Color

L*
T 2 36.800 18.400 .000*
P 2 .907 454 350
C 2 281 141 719
PxT 4 8.789 2.197 .001*
CxT 4 8.406 2.101 .002*
TxC 4 8.737 2.184 .001*
TxPxC 8 13.127 1.641 .001*
Error 54 22.863 423
Total 81 105152.243

2%
T 2 10.755 5.378 .000*
P 2 3.719 1.859 .000*
C 2 554 277 .260
PxT 4 .816 204 408
CxT 4 301 .075 .826
TxC 4 1.078 270 266
TxPxC 8 2.684 336 127
Error 54 10.851 201
Total 81 7752.091
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MIMANUING .1 (ﬂ'ﬂ)

SV DF SS MS F
b*

T 2 355.740 177.870 .000*
P 2 3.779 1.890 .004*
C 2 753 376 .309
PxT 4 5.822 1.456 .003*
CxT 4 1.683 421 266
TxC 4 2.609 .652 .096
TxPxC 8 1.003 125 916
Error 54 16.920 313

Total 81 51542.685

pH

T 2 .079 .040 .000%*
P 2 .004 .002 .015%*
C 2 .002 .001 142
PxT 4 .011 .003 .000*
CxT 4 .030 .007 .000*
TxC 4 .019 .005 .000*
TxPxC 8 .005 .001 256
Error 54 .025 .000

Total 81 2947.820
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Analysis of variance for chemical quality of seasoned tuna meat product

in different package (P), packing condition(C) and storage temperature (T)

SV DF SS MS F

Moisture
T 2 495.744 247.872 .000*
P 2 20.642 10.321 .000*
C 2 90.252 45.126 .000*
PxT 4 16.740 4.185 .010%
CxT 4 63.798 15.950 .000*
TxC 4 16.681 4.170 .010%*
TxPxC 8 10.690 1.336 328
Error 54 61.115 1.132
Total 81 13426.338

aw
T 2 .062 .031 .000*
P 2 .009 .005 .000%*
C 2 .014 .007 .000*
PxT 4 .004 .001 .000*
CxT 4 .016 .004 .000*
TxC 4 .006 .001 .000*
TxPxC 8 .007 .001 .000*
Error 54 .001 2.06E-005
Total 81 17.587

TBARS
T 2 12.205 6.103 .003*
P 2 26.524 13.262 .000*
C 2 169.149 84.575 .000*

PxT 4 281 .070 .989
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SV DF SS MS F
CxT 4 24.080 6.020 .000*
TxC 4 17.533 4.383 .002*
TxPxC 8 6.732 .841 511
Error 54 49.601 919
Total 81 31066.697
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Analysis of variance for microbiology quality of seasoned tuna meat

product in different package (P), packing condition(C) and storage

temperature (T)

SV DF SS MS F
TVC
T 2 3.111 1.555 .000*
P 2 .049 .024 281
C 2 4.663 2.332 .000*
PxT 4 .053 .013 594
CxT 4 702 175 .000*
TxC 4 .144 .036 119
TxPxC 8 .079 .010 .830
Error 54 1.010 .019
Total 81 513.204
Yeast&molds
T 2 2.148 1.074 .000*
P 2 .031 .015 394
C 2 .900 450 .000*
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SV DF SS MS F
PxT 4 .049 .012 .555
CxT 4 .200 .050 .023*
TxC 4 .007 .002 981
TxPxC 8 .030 .004 983
Error 54 872 .016
Total 81 312.864

4 a 4 v a o J {
MINIMANUING N4 wami’;ms”mm:nmnJ5‘1Js’mﬂmmwwNﬂsmmmwammwammmgﬁa

] @ 4 Aad o { 1 [
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Analysis of variance for sensory quality of seasoned tuna meat product

in different package (P), packing condition(C) and storage temperature (T)

SV DF SS MS F
Appearance
T 2 312.788 156.394 .000*
P 2 13.976 6.988 .047%*
C 2 38.060 19.030 .001*
PxT 4 12.284 3.071 .340
CxT 4 31.595 7.899 021%*
TxC 4 24.518 6.129 .061
TxPxC 8 28.997 3.625 222
Error 783 2.712
Total 810
Color
T 2 974.528 487.264 .000*
P 2 30.847 15.423 .001*
C 2 185.632 92.816 .000*
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SV DF SS MS F

PxT 4 53.294 13.323 .000*
CxT 4 168.642 42.160 .000*
TxC 4 13.835 3.459 197
TxPxC 8 31.047 3.881 .095
Error 783 1790.433 2.287

Total 810 29725.000

Flavor
T 2 367.493 183.747 .000*
P 2 33.871 16.935 .002*
C 2 237.723 118.861 .000*
PxT 4 35.698 8.924 .010%*
CxT 4 184.001 46.000 .000*
TxC 4 59.457 14.864 .000*
TxPxC 8 50.514 6.314 .017*
Error 783 2107.142 2.691
Total 810 26765.750
Overall acceptance

T 2 286.045 143.023 .000*
P 2 486 243 011
C 2 169.934 84.967 .000*
PxT 4 41.612 10.403 .003*
CxT 4 73.309 18.327 .000*
TxC 4 45.146 11.286 .002*
TxPxC 8 28.162 3.520 217
Error 783 2047.575 2.615
Total 810 29277.750
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