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ABSTRACT

The quality of whole cleaned squid (Loligo spp.) harvested by 3 different vessels
i.e. single trawler, light-luring fishing and pair trawler was evaluated for physical defects and
microbiological quality after passing through various steps of primary processing. The physical
defects were ranked or prioritized for the impact based on the relation of likelihood of occurrence
and severity of the defects on quality and safety of the finished product. Different vessels with
different on board practices resulted in different type and amount of physical defects. Samples
from single trawler showed the major (Ma) and controllable (Co) impact defects i.e. dirtiness,
discoloration and texture. Whereas samples from pair trawler showed controllable (Co) impact
i.e. dirtiness. For light-luring fishing showed minor (Mi) and controllable (Co) impact defects i.e.
dirtiness only. The amount of these defects tended to decrease along with the further preparation
step. However, the total viable counts, Escherichia coli, Vibrio cholerae and Salmonella spp. from
all vessels were under the standard level of fresh squid products. Considering on the possible and
appropriate management for each type of defect especially sample from single trawler has 2
management options i.e. cleaning raw squid by spinning equipment and establishing the good
practices for cold sea water storage showed 85.54% effectiveness of dirtiness reduction and
17.37% effectiveness of soft texture reduction. There are 4 management options involved in the
skinning and gutting step i.e. controlling the maximum amount of receiving squids for each cycle,
separation of gutting step from skinning step, using clean water for each cycle and controlling
temperature during gutting and skinning. The effectiveness in reducing dirtiness, soft texture and

discoloration of 78.21%, 89.15% and 100%, respectively. Besides, the application of 4
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management options in the bleaching step i.e. increasing precision of sizing discoloration and soft
texture, increasing the strict inspection of whole cleaned squid, establishing the good practices for
bleaching squid with a slightly pink color and establishing the good practices for bleaching squid
with a light and dark pink color resulted in reducing dirtiness, soft texture and discoloration of

77.19%, 71.60% and 100% effectiveness, respectively.
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Figure 2. Lateral view features of squid.

A ¢ A v A A o o
N7 9 FTUSDY LazwIIal Flusay (2541)

3.2 damtinnszaes

(% o w A = ~ 1 A Qy
anvazdny Ao Unszaadgllunenisenin cuttle bone ¥3vauUNIa Usenou
9 ! o o w [ o w 3 4 Yy a A 1 A o 1 v A
Meduia uazdwaeniu ddaduilongdla udnilinsuudeninounaoads dausiall
Y} g o Y} Yy A 1 . =
UG 2 10U HagHIIATUIINIY 8 1dU ainseuagualume 11ala (Figure 3) Uamin
nszapenlA A ymMaesugne 9neglu Order Sepiida 14 Family Sepiidac lue12lneil

a =
6 ¥UM AD



- JamiinnszAe9a181@e Pharaoh cuttlefish (Sepia pharaonis)
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Figure 3. Lateral view features of cuttlefish.
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Figure 4. Lateral view features of octopus.
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Table 1. Criteria scores to assess occurrence (O) and severity (S) of physical defects for whole

cleaned squid.

Score Likelihood of Occurrence (%*) (O) Specification for severity (decision for defect) (S)

5 >12 Reject all raw squid

4 >9-12 Accept under a new agreement i.e. cut down the price

3 >6-9 Only problem lot is processed into lower quality product
2 >3-6 Defects are slightly sort out before processing

1 >0-3 All products have been accepted unconditionally

*weight by weight of initial sample

Table 2. Significance of defects for whole cleaned squid.

Significance level* Score (O x S) Explanation of the impact
Cr 21-25 Critical impact
Ma 16 —20 Major impact
Mi 11-15 Minor impact
Co 6-10 Controlled impact
Sa 1-5 Impact not significant

*Cr = Critical, Ma = Major, Mi = minor, Co = Controllable, Sa = Satisfactory
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Table 3. Definition and criteria scores to assess the color and texture appearance of whole cleaned

squid.
Color Texture Score
Milky-white to slightly yellow color Firm and strong elastic texture 4
Spreading of slightly pink color of some squid mantle Slightly soft and elastic texture 3
Spreading of light pink color of whole squid mantle ~ Soft and poorly elastic texture 2

Spreading of dark pink color of whole squid mantle Loss of squid shape, flabby appearance 1
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Table 4. Preliminary data of defect found in whole cleaned squid of the case study factory

(during June- July 2008).

Unit (% by weight of sampling)

Type of defect
Acceptable Level (%) Quantity Found (%)
Dirtiness 30 24
Soft texture 20 20
Uncompleted body 0 12
Foreign matter 0 10
Discoloration 20 6
Blemish body 0 6
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Table 5. Preliminary data of microbiological quality found in whole cleaned squid of the case

study factory (on January, February and December 2008).

Microbiology Unit Acceptable Level Quantity Found
TVC CFU/g 10’ 1.6x 10°
Coliform MPN/g 23 39
E. coli MPN/g 3.6 <3
Staphylocccus aureus MPN/g 3.6 <3
Vibrio parahaemolyticus MPN/g 3.6 <3
Salmonella spp. Detect or not detect/25 g Not detect Not detect
Vibrio cholera Detect or not detect/25 g Not detect 1.2
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Figure 5. Flow diagram of primary processing of whole cleaned squid.

Table 6. Mass balance in the chain of primary processing of whole cleaned squid.

bleaching solution

Yield at sampling point* (% by weight of initial whole squid )

Vessel type
1.1 5 10 13
Single trawler 100+0.0""" 88+4.1"" 90+2.4"" 86+2.9""
Pair trawler 100+0.0™™ 84+1.4"" 87+3.1°" 82+1.4""
Light luring fishing 100+0.0™™ 87+1.8"" 89+2.2"" 84+2.3°"
* 1= after raw whole squid receiving 5 = after gutting and skinning

after bleaching

13 after transportation to customer

**Values are given as mean + S.D. from 3 replicates. ns = not significant in the same column (p>0.05)

Values in the same row with different letters are significant different (p<0.05).
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Figure 6. Amount of dirtiness defect at different sampling points.

Values are given as mean + SD from 3 replicates.

Y v
A AN v v A

312 dwidledudafin  Sedramindonfemnifemusmiioduiai
fmnaniiSesiaou Tasudimssuiagau uaswdimssaiiusendn Tafesas 5.87
1az 3.80 MUAIFY (Figure 7) tloaninszeznalumsihlszusiivainy fdnsaine
unan 5-6 $2Tue wazvudandugitlun 10-15 5u Tasdesdhnnduinsudefiimiiivg

|<u(3’cs|diw( 1y A v Jd A =] =1 dyw 1
DWHAAIUUTYINIT LTONIT LLG]E]ﬂ?J?JLi’EJVITJiﬂi]%flﬂﬂ”lilﬂﬂ@]@llﬂﬂﬂ UDNIINU  YINUIINIT



30

v I = A a 9 o o ~ [P=U]
damnulaminuuse Tasussyluganaadnuaziedeunuludimnsinszuengai lilives
3’ o Y Y a Sl Y 1 A 1 A (Y]
szeh hldimsnaiuuazmyazauvesgaunidlade drmluioainy uaziseasiulay
1 c?/l 09}/ o a 9 A 1 9
pere vl wunluisaestupeunudmidosinn  TasluGoangnuiosaz 000 waz 0.93
o w 1 A 1 Y] 1 d’ A 169 9 =1
awdwy dauluseaoivTasuasll lunuee iesnnGeang ldna lumsaneruiies 3-4
#1Tue dmSeaodu Tasuad v lgnadulamindes 12 1w SwmsSuszeznaminlszug
3 a A 9 1 a o o = ] 9 o [ v
smvpansaeariaselynarlunuy 7-10 Su Tasvinlamiandudnidaes daumssamny
=2 Y e A A o Y o Y Y o
daminldnszuzge 3-5 11 Tavvounszuziinsesiumsdounula deandonusisau
1 1 1 (=N q'/ v J 3’ (IR Y]
MIAnEINFIU pamMsanonuliny 3 Falue dadieg luiuauduinn uazl

' I 1 ) ] a @ 3w
ﬂmmwﬁmwmsmmﬂunmmu muszammmﬂizm"lumimumu 10 U LLﬁLﬂ‘]JiﬂH”I??]}'JfJ

q
Y

o d ' < o o o ac v = A P} A '
WA (Houiyy Saana, 2534) dmsuasmsdamnulamiinuuisendsldnszuzginseangey
Aa tg’ 3’ 1 4 { o 3’ <
U 6-7 U7 ﬁgixuwmuaz"lmmsi;mué’umaummz MOANALININANUIINIV AL
{ lqg/’ 1] [ e’g‘ [
Uamiinegduun (nosanngadmnssudadi, 2547a; nFaN AIUNAN, 2530) HAINS
v a dy 9 Aa o a di’ v o A 1 3 @
Janusenanlulssnuulsgiiesdn SaMmuited RN UNaAaINNTUADUNITT L
@ a A 9 A [] g’ I o 9/; Y I dgl o @ 091’ ~
FogavluszezFuau wesnnmsuslinimzamui I viledudaudwniy dmsuduaoun
3| = o (] A A o a dy v o A 1A A A o
Wuamunu @198199105 0 NIAINUA MDA UAAHUNINNIIToYHADY Iagvadasn
[ d‘ (Y] a0 9 o d’ =
MHAaLIUAT09 1Woen taznaaonu1d UA1Tosas 5.90 uaz 4.93 MNa19Y 1H8I91na1rin
v Y [ [
MisuduiieduiaiuiIun vdsasnmiuazeuniodluoon tazvdalenynd d10819

Y 3
nnisea1ng wudmililodudaiiy Sosaz 0.68 uaz 0.10 dIuAIeNToa0ID Taauda lH

Y

Y [ )
nusmiieduiatiurdsasnmiuazeunsodlueennuiosay 1.86 Hazas lununads

v 9
aA o A

4 y I 1 o
Wonun tisannmannmsdudaminluasazarenend nvunasdludruneay Mldums

J a a

=< g A J v A A 4 o
GIﬁJ!"’lﬂ"llfJ\‘llﬂﬁflllﬁ$1J1ﬁ]1ﬂﬂWﬂuﬂﬂﬁﬂNﬂulu@LﬂfJNWﬂ"U1! (HaNHU gNTIUY, 2531)

q

Sampling point:
@ = after raw whole squid receiving
BY = after cold storage in iced seawater

[] =after gutting and skinning

1.86

= after bleaching

068

0.00
| 0.00
0.00

o
oh
SR
=
g =
= L]
T 1
Veszel type

single trawiler pait trawlers lizht luring fishiag

Amount of defect (% w/w of sampling point)
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Values are given as mean + SD from 3 replicates.
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Values are given as mean + SD from 3 replicates.
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Table 7. Microbiological quality of squid during primary processing.

Sampling point*
Microbiological quality Standard**
11 2.2 5 10 12
Single trawler
TVC <10° CFU/g 1.04x10° 8.80x10° 4.27x10" 1.09x10° 3.78x10°
E. coli <11 MPN/g <3 <3 <3 <3 <3
V. cholera Not detect/25 g ND#**+ ND ND ND ND
Salmonella spp. Not detect/25 g ND ND ND ND ND
Pair trawlers
TVC <10° CFU/g 3.02x10° 3.63x10° 3.60x10° 780x 10° 450x% 10°

E. coli., V. cholera. .
Equal of Single trawler

and Salmonella spp.

Light luring fishing

TVC <10° CFU/g 3.24x10° 4.60x10° 9.03x10" 8.23x10° 2.63x10"
E. coli <11 MPN/g 4.47 <3 <3 <3 <3
V. cholera Not detect/25 g ND ND ND ND ND
Salmonella spp. Not detect/25 g ND ND ND ND ND

*1.1 = after raw whole squid receiving, 2.2 = after cold storage in iced seawater, 5 = after gutting and skinning

10 = after bleaching, 12 = after cold storage in phosphate solution
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Table 8. The ranked significance for the impact of the physical defects of single trawler.

Defect Amount of Rank significance of defects by score
(At sampling point) Defect (%) O x S =Score Significance level
Dirtiness 2.2) 30.50 5x4=20 Ma
Dirtiness 3) 15.19 5x4=20 Ma
Dirtiness (10) 14.03 5x4=20 Ma
Dirtiness (1.1 12.01 5x4=20 Ma
Pink discoloration  (5) 7.92 3x3=9 Co
Soft texture 5) 5.90 2x3=6 Co
Soft texture (1.1) 5.87 2x3=6 Co
Soft texture (10) 4.93 2x3=6 Co
Soft texture 2.2) 3.80 2x3=6 Co
Uncompleted body (10) 5.83 2x2=4 Sa
Uncompleted body  (5) 5.56 2x2=4 Sa
Pink discoloration (10) 0.20 1x3=3 Sa
Uncompleted body (2.2) 1.23 1x2=2 Sa
Uncompleted body (1.1) 1.17 1x2=2 Sa
Foreign matter 2.2) 1.34 I1x1=1 Sa
Foreign matter (1.1 0.17 I1x1=1 Sa
Blemish on body  (10) 1.16 Ix1=1 Sa
Blemish on body %) 0.84 Ix1=1 Sa
Foreign matter 5) 0.39 Ix1=1 Sa
Foreign matter (10) 0.25 Ix1=1 Sa
*Sampling point: 1.1 = after raw material receiving 2.2 = after cold storage in iced seawater
5 = after gutting and skinning 10 = after bleaching

Abbreviations: O = Occurrence S = Severity Sa = Satisfactory Co = Controllable Ma = Major
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Table 9. The ranked significance for the impact of the physical defects of pair trawlers.

Defect Amount of Rank significance of defects by score
(At sampling point) Defect (%) O x S =Score Significance level
Dirtiness 35) 3.27 2x4=8 Co
Uncompleted body (10) 3.18 2x2=4 Sa
Dirtiness 2.2) 2.86 1x4=4 Sa
Dirtiness (10) 2.35 1x4=4 Sa
Dirtiness (1.1) 0.05 1x4=4 Sa
Soft texture 2.2) 0.93 1x3=3 Sa
Pink discoloration (5) 0.90 1x3=3 Sa
Soft texture 3) 0.68 1x3=3 Sa
Pink discoloration (10) 0.65 1x3=3 Sa
Soft texture (10) 0.10 1x3=3 Sa
Foreign matter ~ (10) 3.02 2x1=2 Sa
Uncompleted body (5) 1.67 1x2=2 Sa
Uncompleted body(2.2) 1.16 1x2=2 Sa
Uncompleted body(1.1) 0.48 1x2=2 Sa
Foreign matter 35) 2.95 I1x1=1 Sa
Foreign matter ~ (2.2) 0.31 I1x1=1 Sa
Foreign matter ~ (1.1) 0.13 Ix1=1 Sa
Soft texture (1.1) 0.00 0x3=0 Sa
Blemish on body  (5) 0.00 0x3=0 Sa
Blemish on body (10) 0.00 0x3=0 Sa
*Sampling point: 1.1 = after raw material receiving 2.2 = after cold storage in iced seawater
5 = after gutting and skinning 10 = after bleaching

Abbreviations: O = Occurrence S = Severity Sa = Satisfactory Co = Controllable
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Table 10. The ranked significance for the impact of the physical defects of light luring fishing.

Defect Amount of Rank significance of defects by score
(Sampling point) Defect (%) O x S =Score Significance level
Dirtiness 3) 8.60 3x4=12 Mi
Dirtiness (10) 3.30 2x4=8 Co
Pink discoloration  (5) 2.58 1x3=3 Sa
Soft texture 5) 1.86 1x3=3 Sa
Pink discoloration (10) 1.37 1x3=3 Sa
Uncompleted body (2.2) 1.49 1x2=2 Sa
Uncompleted body (1.1) 0.81 1x2=2 Sa
Uncompleted body (10) 0.78 1x2=2 Sa
Uncompleted body (5) 0.32 1x2=2 Sa
Blemish on body  (10) 1.25 Ix1=1 Sa
Foreign matter (10) 1.23 Ix1=1 Sa
Foreign matter (1.1 0.30 I1x1=1 Sa
Foreign matter 2.2) 0.24 Ix1=1 Sa
Dirtiness (1.1) 0.00 0x4=0 Sa
Dirtiness 2.2) 0.00 0x4=0 Sa
Soft texture (1.1) 0.00 0x3=0 Sa
Soft texture 2.2) 0.00 0x3=0 Sa
Soft texture (10) 0.00 0x3=0 Sa
Foreign matter %) 0.00 0x1=0 Sa
Blemish onbody  (5) 0.00 0x1=0 Sa
*Sampling point: 1.1 = after raw material receiving 2.2 = after cold storage in iced seawater
5 = after gutting and skinning 10 = after bleaching

Abbreviations: O = Occurrence S = Severity Sa = Satisfactory Co = Controllable Mi = Minor
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Table 11. Effect of cold storage conditions on the color and texture score of raw squid.

Time Salt Color Score + SD* Texture Score + SD
(hr) (%) Ice 40% Ice 60% Ice 80% Ice 40% Ice 60% Ice 80%
0 - 33+03 29+0.6 32+04 2.8+0.7 27407 27407
4 1 32+03™° 29+0.6" 29+03™" 29+0.5" 27407 28+06"
5 34+02™" 32404 31+03™" 31407™ 29+07"™ 3.1+07"
10  36+03™" 33+04" 33+03™° 33+08" 29+07" 29+07"
8 1 32+05" 34+04" 32+07" 29+09" 30+09" 3.0+09"
5 32+04" 32+05" 32+03" 29+0.7" 3.1+09" 29+08"
10 34+04" 3.1+05" 3.1+06" 28+0.5" 29409 29+09"
12 1 27406™  27+07™  31+04 ™ 3.2+07" 25+06" 28+0.8"™
5 28405"% 34404 33+405°" 31+408™  26+08"™ 3.0+07"
10 34+03™  34+05™ 34+03 " 31+06" 32+07" 3.0+08"
24 1 14+03" 1.2+03" 1.3+04" 1.6+05" 19+07" 21+08"
5 14+04" 1.5+04" 1.7+07" 1.6+06" 17404 21+07"
10 1.7+07" 1.6+05™ 1.7+06" 1.5+04" 1.9+05" 21+07"™

* SD means standard deviation from 3 replicates
A® different letters in the same column of each time mean significant differences (p<0.05)
® different letters in the same row of each time mean significant differences (p<0.05)

ns

in the same row or column of each time mean not significant difference (p<0.05)
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Table 12. Effect of bleaching condition on color and texture score of squids (slightly pink color flesh).

Time H,0, Color Score + * SD Texture Score + SD
(hr) (%) Salt 3% Salt 5% Salt 7% Salt 3% Salt 5% Salt 7%
Control - 28+0.7 2.6+0.7 3.1+04 34406 28406 33406
2 0.075 33+05" 344047 36+03" 34405 36+04" 3.7+047

0.100 33+06" 3.5+04" 3.6+04 " 34+06"  36+05" 37+04"

ns, b ns, ab ns, a ns

0.125 33+04 3.6+03 3.8+0.3 3.5+04 37405 37+04"

ns ns

4 0.075 3.6+04" 3.6+03 3.7+02" 34+05 3.6+05" 37+03"

ns ns

0.100 3.6+03"™ 3.7+0.2 3.8+02" 3.6+0.4 3.7+03" 38+03"

ns ns

0.125 37+03" 3.8+0.2 3.8+04" 3.6+0.5 3.8+05" 38+04"

ns ns

6 0.075 3.6+02" 3.6+0.4 3.8+02" 3.7+0.2 3.8+03" 39+05"

ns ns

0.100 3.6+02" 3.8+03 3.8+03" 37+05 3.8+02" 39+02"

ns ns

0.125 37+02" 3.8+03 3.9+04" 3.7+0.2 39+05" 39+02"

ns ns

8 0.075 3.7+02" 3.8+0.2 3.9+02" 3.8+0.4 3.8+02" 39+0.0"

ns ns

0.100 38+02" 3.8+0.2 3.9+02" 3.8+0.2 3.8+03" 39+05"™

ns ns

0.125 38+02" 3.9+0.2 3.9+02" 3.8+0.2 39+0.1" 39+02"

* SD means standard deviation from 3 replicates

® different letters in the same row of each time mean significant differences (p<0.05)

ns

in the same row or column of each time mean not significant difference (p<0.05)
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aunaunae 11l (Table 13)

Table 13. Effect of bleaching condition on color and texture score of squids (light and dark pink

color flesh).
Color Score + * SD Texture Score + SD
Time (hr)
H,0,0.1% H,0,02% H0,03% H0,01% H0,02% H,0,03%
Control 2.0+ 0.0 2.0 +0.0 2.0+0.0 2.0+0.0 2.0+0.0 2.0+0.0

1 20+00™°  22+05™"  25+06™"° 20+05™° 25+06™"° 25+06™"
2 20+00%° 25+06° 32+05%% 20+05"° 22+06"° 32+05%"
3 30+00™%  35+06™" 35+06™" 3.0+06™" 35+06™" 35+06™"
4 38+05™%  38+06™" 38+06™" 38+05™" 38+06™" 38+05™"
5 40+00™"  40+05™" 40+05™" 40+04™" 40+05™" 40+05™"

* SD means standard deviation from 3 replicates
B different letters in the same column mean significant differences (p<0.05)
® different letters in the same row mean significant differences (p<0.05)

in the same row or column of each time mean not significant difference (p<0.05)
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Table 14. Management option for reducing physical defects during whole cleaned squid

preparation.
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Figure 12. Effectiveness of management options on defects from single trawler in sampling point

i.e. after cold storage in iced seawater (A) after gutting and skinning (B) after

bleaching (C).
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Figure 13. Effectiveness of management options on defects from pair trawlers in sampling point i.e.

after cold storage in iced seawater (A) after gutting and skinning (B) after bleaching (C).
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point i.e. after gutting and skinning (A) and after bleaching (B).
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Table Al. ANOVA of total Lihble coultlof whole squid by differe msampli @ poi [t6 ald [ssels.

Source Sum of Squar df Mean Sgqi F Sig.
Corrected Model 4.241E11 14 3.030E10 1.178 340
1l tércept 2.692E11 1 2692E11  10.468 .003
Samplild Poiltl 3.160E11 4 7.900E10 3.072 .031
Vessel Type 4.002E10 2 2.001E10 778 .468
Samplild Poilt/* Vessel Type 6.813E10 8  8.516E9 331 .947
Error 7.714E11 30 2.571E10
Total 1.465E12 45

Corrected Total 1.196E12 44
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Table A2. ANOVA of color ald texture score of raw squid by differe [tlcold storage co [ditio| sl

Source Dependent Val Sum of Sqgi df Mean Sqt

Corrected Model Color score

| E&rcept

Time

Salt

Ice

Time * Salt

Time * Ice

Salt * Ice

Time * Salt * Ice

Error

Total

Corrected Total

Texture score

Color score

Texture score

Color score

Texture score

Color score

Texture score

Color score

Texture score

Color score

Texture score

Color score

Texture score

Color score

Texture score

Color score

Texture score

Color score

Texture score

Color score

Texture score

Color score

Texture score

204.943

87.876

3286.478

2926.587

186.652

75.365

1.416

721

3.516

.933

5.181

1.195

1.894

5.498

2.193

536

4.091

3.629

79.589

179.747

3571.010

3194.210

284.532

267.623

44

44

1

1

4

4

16

16

360

360

405

405

404

404

4.658

1.997

3286.478

2926.587

46.663

18.841

708

361

1.758
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548
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F

21.068
4.000
1.487E4
5.861E3
211.068
37.735
3.203
722
7.952
935
2.929
299
1.071
1.376
2.480
.269
1.156

454

Sig.

.000

.000

.000

.000

.000

.000

.042

486

.000

394

.004

.966

383

.205

.044

.898

302

.966
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Table A3. ANOVA of color ald texture score of slightly pi [ whole clealédd squid by differe 1]
bleachi @ colditiol sl

Source Dependent V Sum of Sq df Mean Squ F Sig.
Corrected Model Color score 61.953 44 1.408 9.762 .000
Texture score 38.562 44 .876 4.875 .000
1 tercept Color score 5024.450 1 5024.450 3.483E4 .000
Texture score 5306.558 1 5306.558 2.952E4 .000
H,0, Color score .012 2 .006 .043 958
Texture score .085 2 .043 237 789
Salt Color score 2.020 2 1.010 7.003 .001
Texture score 1.490 2 745 4.143 .017
Time Color score 54.747 4 13.687 94.889 .000
Texture score 27.540 4 6.885 38.297 .000
H,0, * Salt Color score 527 4 132 913 456
Texture score 126 4 .031 175 951
H,0, * Time Color score 470 8 .059 407 916
Texture score .631 8 .079 439 898
Salt * Time Color score 2.989 8 374 2.590 .009
Texture score 7.142 8 .893 4.966 .000
H,0, * Salt * Color score 1.188 16 074 S15 0 .939
Time Texture score 1.549 16 097 538 926
Error Color score 51.927 360 144
Texture score 64.720 360 .180
Total Color score 5138.330 405
Texture score 5409.840 405
Corrected Total  Color score 113.880 404
Texture score 103.282 404




Table A4. ANOVA of color ald texture score of light or dark pi (K whole clealed squid by

differe [t/bleachi g colditiolsl

72

Source DependentVe Sum of Squardi MeanSgq F Sig.
Corrected Model Color Score 45.236 17 2.661 18.541 .000
Texture Score 45.236 17 2.661 18.541 .000
1 tercept Color Score 642.014 1 642.014 4.473E3 .000
Texture Score 642.014 1 642.014 4.473E3 .000
H,0, Color Score 1.694 2 .847 5.903 .005
Texture Score 1.694 2 .847 5.903 .005
Time Color Score 40.903 5 8.181 57.000 .000
Texture Score 40.903 5 8.181 57.000 .000
H,0, * Time  Color Score 2.639 10 264 1.839 .076
Texture Score 2.639 10 264 1.839 .076
Error Color Score 7.750 54 144
Texture Score 7.750 54 144
Total Color Score 695.000 72
Texture Score 695.000 72
Corrected Color Score 52.986 71
Total Texture Score 52.986 71
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