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ANANUIN

MANWAN N. NN5ILATITHAIAUTENAUNIAN - NILNTW
N 1. N15ILASITITANNT U (AOAC, 1999)
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n 2. NsIRAIANNLTUNSARIY (Benjakul et al., 1997)
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AANUAN U. N199MAN Thiobarbituric acid-reactive substance (TBARS) (Buege
and Aust, 1978)
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1.60

1.40

1.20

1.00
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Absorbance at 532 nanometer

0.00

0.00 2.00 4.00 6.00 8.00 10.00

Malonaldehy bis (dimethyl acetal) (mg/ml)

snwand 1 nemanmsguduiumdsunnunaeudanlas Ineld Malonaldehy bis
(dimethyl acetal)
Standard curve for calculate malonaldehy content by use

Malonaldehy bis (dimethyl acetal).
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AANUAN A. N1FILASTIZUAIIDLAASLANHD B

ainsal
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MMANUIN N. mﬁLﬂi’\xﬁmﬂﬂﬁﬂuuﬂmmqﬁ"\umﬁtmzmqn'mmw

1 1. msamsizvndsunamanssiugla (TVB-N) wazlnsiniaaiy (TMA-N)

1neas Conway microdiffusion method (Hasegawa, 1987)
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N1511A1 TMA-N

1. NEduAgaiunNITMn TVB 48 1 - 3
Auasazatanesunan lafsaaaz 10 a1uIu 1 Rafans NaniLsfaaging
AN udaree] BEIVTaNLULNT ansazanedunenuaniu

1N 37 a9ATAEas 2 F0Tus

o A~ w D

- o o a [V, -
1&]L[}*l'3“1/1‘1/1Qﬂ‘ﬁuiumfsﬂaﬂﬁ‘@t@’]ﬂﬂﬁ‘miﬂm?ﬂ@’ﬂ‘a‘ﬂﬂ’l’mL‘Im‘ﬂu 0.02 UaTNARN

al

Aunszisdleqlasiludnuy anEunninsalalnsaassnlinuan

(&

6. "1 Blank lagldansazataunsalniaanlsasdsndududanay 4 a1u0u 1

FARAAT N URER LR8N

N19AUIUKT TMA-N

TMA -N (Ran5u1lulngia/100n5usaaeng) = (N)(14)(C-B)(V)(100)

TNUTNAIDEINY

Wa N A8 Normality 1e9ansazanansalalasaaasnitldlnmem

b

)y

C Aa Nanansasnialalasaaesnii i lainnsnasing
B Aa Nadamnsuedndalalnsaaasnildlnmsn Blank
V A8 U3u1n9mntessnatieuazantazaansalnsnaalsasd anii g lunig

LA NARALN



102

3 2. inuFNsAATIERANHuzaaslaI NN AnNIWLANEINNY (EEC, 1976)

Criteria
Part of Fish Marks
Inspected 3 2 1 0
Appearance
Skin  Bright, iridescent  Pigmentation Pigmentation in "Dull

pigmentation, no  bright but not the process of

discoloration lustrous becoming

discoloured and

dull
Aqueous, Slightly cloudy  Milky mucus
transparent mucus
mucus

pigmentation

Opague mucus

Eye Convex (bulging) Convex and Flat

1 .
Concave in the

Slightly sunken center

Transparent Slightly Opalescent Milky cornea
cornea opalescent cornea
Black, bright cornea Opaque pupil Grey pupil
pupil Black, dull pupil

Gill Bright colour Less coloured Becoming "Yellowish
No mucus Slight traces of  discoloured Milky mucus

clear mucus Opaque mucus

Flesh Bluish, Velvety, waxy, Slightly opaque 1Opaque

(Cut translucent dull

from smooth, shining

abdo-  No change in Colour slightly

men) original colour changed
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Criteria
Part of Fish Marks
Inspected 3 2 1 0
Organs Kidneys and Kidneys and Kidneys, 1Kidneys,
residues of other residues of other  residues of residues of

organs should be  organs should be

other organs

other organs

bright red, as dull red ; blood and blood and blood
should the blood becoming should be should be
inside the aorta discoloured pale red brownish
in colour
Condition
Flesh Firm and elastic Less elastic Slightly soft 'Soft
(flaccid), less  (flaccid)
elastic easily
Smooth surface Waxy (velvety) detached
and dull from
surface skin,
surface
wrinkled,
inclining
to mealy
Smell
Gills, Seaweed No smell of Slightly sour 'Sour
skin seaweed or
abdominal any
cavity bad smell

1 .
or in more advanced state of decay

source : EEC (1976 cite through Benjakul and Sophanodora, 2000)
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MANUIN 2. NSATIARALAMNINIBILUANTIUUABINIUNS
A 1. N9IAAIANNLIEY (Iseya et al., 1996)

ailnsal
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uniu (g) alnsnduazirsasile lduansdagluuani 3

Force (@ pinuTgHAA
e
T000) f

dl
t

10001

Time (sec.)

giluuany 2 neluananisinAtaanuda Tnalda Cylinder

Graph show determine of hardness value by using cylinder head.
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.r;\' z Toxrure Analyser L
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v
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ARG9a Cylinder LAUENUALINAT 6 HAALNAT

105

TA-XT2 Texture Analyzer by using cylinder head diameter 6 millimeter.
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Q2. NIFINAIANULIILRBYU (Iseya et al., 1996)

ailnsal
L34 Texture Analyzer &% STABLE MICRO SYSTEM §u TA-XT2
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giluuoni 4 naluaninsinAusaaen tneld Warner—Bratzler Blade

Graph show determine of shear force value by using Warner—Bratzler

Blade head.
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AN 149[1-1/40

-
.r'\ l Texture Anolyser
-—

gtluuan? 5 1AFEN TA-XT2 Texture Analyzer Rafa1ia Warner — Bratzler Blade

TA-XT2 Texture Analyzer by using Warner — Bratzler Blade head.
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ANANUIN Q. NNSASIAIAAE LA ldLATaIINA
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1A3R93RA ¥ Hunter Lab §14 Color Flex
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3. BuinAalagldszuudaas Hunter Color System AdalAaziduA1 La b
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maAruan 4. mewAgasldulalamasuuuugaanudy (Aaulasan
McLaughlin and Magee,1998)
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98015
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a o
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13unpnTulufqatinamaindn  Iaan1nImeaas 3 91 [@eunIINLanAN

o o ' 1 1 I'g aaa dgl/ 901 o £% tallo/ %
AUAUTIZUINANMBLABSUBNAF LA UTNIUAIN T (Imﬂmuummq) N ﬂvl,ﬂ

1 1
a o A

FINFINHUINT 1 A19DLADSUBNARATBNANTATAENABBNAITIAMAN 30 a9rNLTALTEA

q

Water activity of saturated salt solution at 30 °c

Saturated salt solution Water activity
NaNQO, 0.635
NaCl 0.750
KClI 0.834
KNO, 0.923
K,SO, 0.970

Source : McLaughlin and Magee (1998)
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AARWIN 4. NFALATISULTNI TR RUNTE

9 1. N15AATIENLTNILLATNIEaNIuNALAEAE Standard plate count LuU pour
plate (AOAC, 1999)

ANUITLALNLTA
1. Plate count agar (PCA)

2. gnrazanslampauaanlesdudu Sasaaz 0.85
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188aR7 WHNITAUAINIABA19NFRINT (1: 100, 1: 1000)
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5. INYUA2E18111T PCA 192110u 15 NAAART
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912971 ALT AU Colony Forming Unit (CFU)/NSNA28819
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N1SATUIUAIUIU CFU/NTNAREINT

CFU = Aaasaadaninulalail X s2dumnuianand

g 2. nsaAszudsunugdanuazs Ineds Standard plate count WuU spread
plate (Marvin, 1976)
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genanaaniamlugaarzasitlulin Tnaldaauussseduilunans useazina 1
U FRENNRIMNTATHILAUAINNIARAN 12 10
3. 1lARaauNIenagnTazatanagnminmesiiuine 9 Naaang 1viNszeu
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INAEAURAINTNUDIAT WL NIUNTHTDLULAN
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$18911HALTIUA U Colony Forming Unit (CFU)/NFuAa8eNg

N1SANUIUATUIU CFU/NTNAIDEN

CFU = Aaasaadanuaulalail X s2iumAuianany
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msiAsangsazatanadiininias

1. azanetnunadeslalalasaunaging (KH,PO,) 1.36 niu Fnavinnduuas
UsuiFumadu 1 ang

2. azanglatnunaideslalnsaunaaims (K,HPO,) 1.74 niu Fnevinnduuas
Usuisunmailu 1 ans

3. HaNgnsazany KH,PO, 38 Hadams fuasazans K,HPO,12 Hadans i

WA wazUsuneTle 7.5 - 7.6 faudnsazana wunddaulansanlas

N1SLATENDINISLALNLTA

USUNLaTU848 MNTIAsNITa (PDA) #2einganisnian Sasay 10 aulsniad

WA 3.5
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MNMANUIN T
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ol 2. wuudssiiuAnnANNUsERINANEALLL Multisample Difference Test
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Analysis of variance for moisture content of yellowstrip trevally

before drying at different curing time.

SV Df SS MS F
Treatment 3 1461.050 487.017 6397.593"
Error 4 0.304 7.612E-02
Total 7 1461.355

* = Significant at 5 % level
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Analysis of variance for water activity of yellowstrip trevally before

drying at different curing time.

sV Df Ss MS F
Treatment 3 1.420E-05 4.735E-06 6.099
Error 4 3.105E-06 7.763E-07
Total 7 1.731E-05

ns = Non significant
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Analysis of variance for pH of yellowstrip trevally after curing at

different curing time.

sV Df ss MS F
Treatment 3 1.450E-03 4.833E-04 6.444"
Error 4 3.000E-04 7.500E-05
Total 7 1.750E-03

ns = Non significant
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Analysis of variance for L , a , b value of IM yellowstrip trevally

at different curing time.

Quality factor SV Df SS MS F

L value Treatment 3 4.482 1.494 0.390"
Error 28 107.231 3.830
Total 31 111.712

a value Treatment 3 1.502 0.501 1.087"
Error 28 12.890 0.460
Total 31 14.392

b value Treatment 3 1.019 0.340 0.252"
Error 28 37.676 1.346
Total 31 38.694

ns = Non significant
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Analysis of variance for texture of IM yellowstrip trevally at

different curing time.

Quality factor SV Df SS MS F
Hardness Treatment 3 23498051 7832683.8 3.380*
Error 32 74164305 2317634.5
Total 35 97662357
Shearforce Treatment 3 27523912 91746372  1.024"
Error 32 2.87E+08 8955961.3
Total 35 3.14E+08
ns = Non significant

* = Significant at 5 % level
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Analysis of variance for acceptability scores of IM yellowstrip

trevally at different curing time.

Quality factor SV Df SS MS F
Appearance Treatment 3 8.200 2.733 2.1 56ns
(before roasting) Panelist 29 88.167 3.040 2.398*
Error 87 110.300 1.268
Total 120 5540.000
Texture Treatment 3 2.892 0.964 0.767"
(before roasting) Panelist 29 128.742 4.439 3.532%
Error 87 109.358 1.257
Total 120 5169.000
Texture Treatment 3 1.892 0.631 0.621"
(after roasting) Panelist 29 121.342 4.184 4.120*
Error 87 88.358 1.016
Total 120 5505.000
Taste Treatment 3 7.367 2.456 1.808™
(after roasting) Panelist 29 114.867 3.961 2.917*
Error 87 118.133 1.358
Total 120 5762.000
Overall liking Treatment 3 2.158 0.719 0.669
Panelist 29 97.242 3.353 3.117*
Error 87 93.592 1.076
Total 120 5513.000
ns = Non significant

* = Significantat 5 % level
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Analysis of variance for acceptability scores of IM yellowstrip

trevally containing various humectants.

Quality factor sV Df SS MS F
Appearance Treatment 4 13.133 3.283 2.479*
(before roasting) Panelist 29 100.700 3.472 2.621%
Error 116 153.667 1.325
Total 150 7001.000
Texture Treatment 3 8.440 2.110 0.768
(before roasting) Panelist 29 196.940 6.791 2.471%
Error 116 318.760 2.748
Total 150 5605.000
Texture Treatment 3 8.907 2.227 1.150"
(after roasting) Panelist 29 268.373 9.254 4.778*
Error 116 224.693 1.937
Total 150 5926.000
Taste Treatment 3 38.173 9.543 6.488"
(after roasting) Panelist 29 232.940 8.032 5.461%
Error 116 170.627 1.471
Total 150 6245.000
Overall liking Treatment 3 8.743 8.743 5.332%
Panelist 29 5778 5778 3.524*
Error 116 1.640 1.640
Total 150 6134.000
ns = Non significant

* = Significantat 5 % level
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Analysis of variance for L , a , b value of IM yellowstrip trevally

containing various humectants.

Quality factor SV Df SS MS F

L value Treatment 4 30.123 7.531 2.966"
Error 40 101.549 2.539
Total 44 131.672

a value Treatment 4 7.561 1.890 3.156"
Error 40 23.955 0.599
Total 44 31.515

b value Treatment 4 12.672 3.168 4.126*
Error 40 30.710 0.768
Total 44 43.383

* j—

= Significant at 5 % level
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Analysis of variance for texture of IM yellowstrip trevally containing

various humectants.

Quality factor SV Df SS MS F
Hardness Treatment 4 70030765 17507691 16.195*
Error 40 43241287 1081032.2
Total 44 1.13E+0.8
Shearforce Treatment 4 83962850 20990713  8.332*
Error 40 1.01E+08 2519309.2
Total 44 1.85E+08
* = Significant at 5 % level

~ a « d” ¥ B
ANTNEUINT 11 Han19atATziiANLU U suTassuN A NTULaN LA TN Maes

1 v dl a = dl 1% v o 1 [
ﬂﬂuﬂ’]?ﬂ‘uLL‘VI\W]Lﬁ]Nﬂ@Lsﬁ‘ﬂ?@@‘VIﬁ’)’]ﬂJLﬂmﬂuﬁtﬁﬂﬁl’]djﬂu

Analysis of variance for moisture content of yellowstrip trevally

containing different glycerol concentration before drying.

sV Df SS MS F
Treatment 3 4364.174 1454.725 63.473"
Error 12 275.027 22.919
Total 15 4639.201

* = Significant at 5 % level
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Analysis of variance for water activity of yellowstrip trevally

containing different glycerol concentration before drying.

SV Df SS MS F
Treatment 3 5.481E-04 1.827E-04 56.491*
Error 12 3.881E-05 3.234E-06
Total 15 5.869E-04

* —

= Significant at 5 % level
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Analysis of variance for L , a , b value of IM yellowstrip trevally

containing different glycerol concentration.

Quality factor SV Df SS MS F

L value Treatment 3 18.313 6.104 2.200"
Error 68 188.724  2.775
Total 71 207.037

a value Treatment 3 1.982 0.661 1540
Error 68 29.164 0.429
Total 71 31.145

b value Treatment 3 3.037 1.012 0.268"
Error 68 51.306 0.754
Total 71 54.342

ns = Non significant
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Analysis of variance for texture of IM yellowstrip trevally containing

different glycerol concentration.

Quality factor SV Df SS MS F
Hardness Treatment 3 55399089 18466363  18.736"
Error 68 67021804 985614.76
Total 71 1.22E+08
Shearforce Treatment 3 37712699 12570900  3.721*
Error 68 2.30E+08 3378094.2
Total 71 2.67E+08

* = Significant at 5 % level
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Analysis of variance for acceptability scores of IM yellowstrip

trevally containing different glycerol concentration.

Quality factor SV Df SS MS F
Appearance Treatment 3 13.433 4478 3.505
(before roasting) Panelist 29 57.083 1.968 1.373"
Error 207 296.817 1.434
Total 240 11574.000
Texture Treatment 3 12.217 4.072 2.043"
(before roasting) Panelist 29 150.433 5.187 2.603*
Error 207 412.533 1.993
Total 240 10380.000
Texture Treatment 3 29.683 9.894 4.513"
(after roasting) Panelist 29 189.150 6.522 2.975*
Error 207 453.817 2.192
Total 240 10274.000
Taste Treatment 3 30.683 10.228 4.795"
(after roasting) Panelist 29 97.600 3.366 1.578%
Error 207 441.567 2.133
Total 240 10788.000
Overall liking Treatment 3 22.546 7.515 4.534*
Panelist 29 117.337 4.046 2.441%
Error 207 343.079 1.657
Total 240 10977.000
ns = Non significant

* —

= Significant at 5 % level
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Analysis of variance for moisture content of yellowstrip trevally

containing different lactitol concentration before drying.

SV Df SS MS F
Treatment 3 5298.997 1766.332 5.303"
Error 12 3997.181 333.098
Total 15 9296.178

*

= Significant at 5 % level
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Analysis of variance for water activity of yellowstrip trevally

containing different lactitol concentration before drying.

SV Df SS MS F
Treatment 3 1.320E-05 4.401E-06 6.054*
Error 12 8.722E-06 7.269E-07
Total 15 2.192E-05

*

= Significant at 5 % level
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Analysis of variance for L , a , b value of IM yellowstrip trevally

containing different lactitol concentration.

Quality factor SV Df SS MS F

L value Treatment 3 54.633 18.211 5.557*
Error 68 222.852 3.277
Total 71 277.485

a value Treatment 3 8.202 2.734 2.310"
Error 68 80.477 1.183
Total 71 88.679

b value Treatment 3 10.135 3.378 4.324*
Error 68 53.129 0.781
Total 71 63.264

* = Significant at 5 % level
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Analysis of variance for texture of IM yellowstrip trevally containing

different lactitol concentration.

Quality factor SV Df SS MS F
Hardness Treatment 3 699186.54 233062.18  0.053 "
Error 68  2.98E+08 4380379.3
Total 71 2.99E+08
Shearforce Treatment 3 23348172 77827240 0.412"
Error 68 1.28E+08 1889177.9
Total 71 1.31E+08

ns = Non significant
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Analysis of variance for acceptability scores of IM yellowstrip

trevally containing different lactitol concentration.

Quality factor SV Df SS MS F
Appearance Treatment 3 16.833 5.611 3.505%
(before roasting) Panelist 29 90.483 3.120 1.949%
Error 207 313.417 1.601
Total 240 11482.000
Texture Treatment 3 6.313 2.104 1 .005nS
(before roasting) Panelist 29 54.371 1.875 0.896
Error 207 433.312 2.093
Total 240 10007.000
Texture Treatment 3 4.912 1.637 0.823ns
(after roasting) Panelist 29 124.871 4.306 2.165*
Error 207 411.713 1.989
Total 240 9929.000
Taste Treatment 3 25.833 8.611 6.334"
(after roasting) Panelist 29 86.683 2.989 2.199*
Error 207 281.417 1.360
Total 240 11114.000
Overall liking Treatment 3 11.233 3.744 2.347"
Panelist 29 51.100 1.762 1.104"
Error 207 330.267 1.595
Total 240 11006.000
ns = Non significant

* = Significantat 5 % level
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Analysis of variance for moisture content of IM yellowstrip

trevally at different storage time.

sV Df ss MS F
Humectant 1 285.537 285.537 16336.600*
Time 4 0.464 0.116 6.636"
Humectant*Time 4 1.171E-02 2.927E-03 0.167"
Error 50 0.874 1.748E-02
Total 60 20134.047
ns = Non significant
* = Significantat 5 % level
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Analysis of variance for water activity of IM yellowstrip trevally at

different storage time.

sV Df SsS MS F
Humectant 1 4.301E-05 4.301E-05 15.336*
Time 4 2.832E-03 7.079E-04 252.428*
Humectant*Time 4 1.299E-05 3.248E-06 1.158"
Error 50 1.402E-04 2.804E-06
Total 60 26.145
ns = Non significant

* = Significant at 5 % level
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Analysis of variance for Thiobarbituric Acid Reaction Substance

(TBARS) of IM yellowstrip trevally at different storage time.

sV Df Ss MS F
Humectant 1 0.183 0.183 15.320*
Time 4 12.070 3.017 252.724*
Humectant*Time 4 9.033E-03 2.258E-03 0.189"
Error 50 0.597 1.194E-02
Total 60 596.047

* = Significant at 5 % level
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Analysis of variance for L , a, b value of IM yellowstrip trevally at

different storage time.

Quality factor SV Df SS MS F
L value Humectant 1 60.520 60.520 63.706*
Time 4 22.043 5.511 5.801*
Humectant*Time 4 1.199 0.300 0.315"
Error 110 104.499 0.950
Total 120 157985.98
avalue  Humectant 1 13.770 13.770 34.389*
Time 4 4.427 0.107 0.266"
Humectant*Time 4 3179E-02  7.948E-03 0.020"
Error 110 44.046 0.400
Total 120 1865.191
bvalue  Humectant 1 2.269 2.269 5.440*
Time 4 1.850 0.462 1.109"
Humectant*Time 4 0.106 2.645E-02 0.063"
Error 110 45.876 0.417
Total 120 20754.013
ns = Non significant

* —

= Significant at 5 % level
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Analysis of variance for texture of IM yellowstrip trevally at

different storage time.

Quality factor SV Df SS MS F

Hardness Humectant 1 1.11E+08  1.11E+08 194.970*
Time 4 251468.07  62867.018 0.110"
Humectant*Time 4 8572.503  2143.126 0.004™
Error 110 62624002  569309.11
Total 120 4.61E+09

Shearforce Humectant 1 72546955 72546955 122.447*
Time 4 264674.74  66168.685 0.112"
Humectant*Time 4 14607.584  3651.896 0.006"
Error 110 65172537  592477.61
Total 120 8.25E+09

ns = Non significant

* j—

= Significant at 5 % level
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Analysis of variance for total bacterial count of IM yellowstrip

trevally at different storage time.

sV Df ss MS F
Humectant 1 24.067 24.067 1.271"
Time 4 11637.733 2909.433 153.667*
Humectant*Time 4 2.267 0.567 0.030"
Error 50 946.667 18.933
Total 60 186062.00
ns = Non significant
* = Significantat 5 % level
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Analysis of variance for overall acceptability test of IM yellowstrip

trevally at different storage time.

sV Df ss MS F
Humectant 1 12.500 12.500 43.103*
Time 4 16.820 4.205 14.500*
Humectant*Time 4 0.600 0.150 0.517"
Error 190 55.100 0.290
Total 200 3174.00
ns = Non significant

* = Significant at 5 % level
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Analysis of variance for sensory scores of IM yellowstrip trevally at

different storage time.

Quality factor sV Df Ss MS F
Color Humectant 1 458.164 458.164 329.931*
(before  Time 4 327.700  81.925 58.995*
roasting)  Humectant*Time 4 4.162 1.040 0.749"
Error 196 272.179 1.389
Total 206 11847.470
Off-odour Humectant 1 4.318 4.318 9.234*
(before  Time 4 1334.643  333.661 713.573*
roasting)  Humectant*Time 4 2.728 0.682 1.459 "
Error 196 91.648 0.468
Total 206 2535.760
Hardness  Humectant 1 1070.360 1070.360 724.303*
(before  Time 4 26.501 6.625 4.483*
roasting)  Humectant*Time 4 8.767 2.192 1.483"
Error 196 289.645 1.478
Total 206 13560.440
ns = Non significant

*

= Significant at 5 % level
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Analysis of variance for sensory scores of IM yellowstrip trevally at

different storage time. (Continued)

Quality factor sV Df SS MS F
Chewiness Humectant 1 941.409  941.409 485.250*
(before  Time 4 22.573 5.643 2.909*
roasting)  Humectant*Time 4 0.680 0.170 0.088"
Error 196 380.249 1.940
Total 206  15782.710
Off-flavour Humectant 1 7413E-02  7.413E-02 0.971"
(after Time 4 96.944 24.236 317.508*
roasting)  Humectant*Time 4 0.216 3.160E-02 0.414"
Error 196 14.961 7.633E-02
Total 206 222.200
Hardness  Humectant 1 149.146 149.146 53.202*
(after Time 4 82.148 20.037 7.147*
roasting)  Humectant*Time 4 4.262 1.066 0.380"
Error 196 549.467 2.803
Total 206 12936.470
ns = Non significant

* —

= Significant at 5 % level
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Analysis of variance for sensory scores of IM yellowstrip trevally at

different storage time. (Continued)

Quality factor SV Df SS MS F
Chewiness Humectant 1 168.516  168.516 68.341%
(after Time 4 23.241 5.810 2.356
roasting)  Humectant*Time 4 1.403 0.351 0.142"
Error 196 483.302 2.466
Total 206 12747.370
ns = Non significant

* = Significant at 5 % level
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