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Table 3.1 Chemical compositions of cuttlefish mantle (Sepia brevimana) (% wet basis)
Compositions Percent (w/w)
Moisture 82.02+0.43*
Fat 0.57%+0.12
»
Ash 0.77+£0.02
Protein 16.56 + 0.09
Salt 1.72 + 0.30

* Mean * SD from triplicate determinations
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Table 3.2 Collagen content of specimens sliced from cuttlefish (Sepia brevimana ) mantle.
y
Sample position1 Collagen (%)
First Slice from inner surface 1.08 4 0.39%°
Second slice from inner surface 0.80% 0.62
First slice from outer surface 1.78 £ 0.93
Second slice from outer surface 0.82+£0.74
Whole cleaned mantle 1.25+ 0.98

Remark: 'The specimen was sliced from the mantle muscle into a strip of 2 mm.

*’ Mean * SD from triplicate determinations.
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Figure 3.2 Moisture content in slices of various position of the cuttlefish mantle after
spinning in NaCl 5 % at0 - (-5) °C for 10 min
Remark: The spun mantle was sliced from the mantle muscle into a strip of 2 mm.

Inner layerl, 2 = First and second slice from inner surface, respectively.
Outer layerl, 2 = First and second slice from outer surface, respectively.
The control was the unspun mantle.

*Bar represent the standard deviation of triplicate determinations.

**Different letter indicate significant differences (p<0.05).
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Salt content in slices of various positions of the cuttlefish mantle after spinning
in NaCl5 % at 0 - (-5) °C for 10 min.

All legends are corresponding to legends shown in Figure 3.2.

*Bar represent the standard deviation of triplicate determinations.

**Different letter indicate significant differences (p<0.05).
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Tensile force of the longitudinal stripe of the inner and outer mantle surface

before and after spinning in NaCl 5 % (w/v) at 0 - (-5) °C for 10 min.

Control-O and Control-I were obtained from outer and inner mantle

surface, respectively.

Spun-O and Spun-I were obtained from outer and inner mantle surface after the
spinning, respectively.

*Bar represent the standard deviation of ten determinations.

**Different letter indicate significant differences (p<0.05).
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Figure 3.5 Tensile force of the transverse stripe of the inner and outer mantle surface
before and after spinning in NaCl 5 % (w/v) at0-(-) 5 °C for 10 min.
Remark: All legends are corresponding to legends shown in Figure 3.4

*Bar represent the standard deviation of triplicate determinations.

**Different letter indicate significant differences (p<0.05).
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Shear force of cuttlefish before and after spinning in NaCl 5 % (w/v) at 0 - (-5)

°C for 10 min.

All legends are corresponding to legends shown in Figure 3.4.
*Bar represent the standard deviation of triplicate determinations.

**Different letter indicate significant differences (p<0.05).
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SEM micrographs of longitudinal orientation of cuttlefish mantle at various
positions.

A and B are the cuttlefish mantle before and after spinning, respectively

1,2 and 3 are corresponding to the outer surface, middle and inner surface of the

cuttlefish mantle.
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SEM micrographs of transverse orientation of cuttlefish mantle at various

positions.

All legends are corresponding to legends shown in Figure 3.7.
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D Control | NaCl1.6 %

Control NaCl1.6 %

anuamsaazarwves llsautlamiinassaslumsazaw Imdounas lse
Wududevar 1.6 uazhinindu

Solubility of cuttlefish muscle protein in NaCl 1.6 % (w/v) and distilled water.
*Bar represent the standard deviation of triplicate determinations.

**Different letter indicate significant differences (p<0.05).
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Remark:
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daminuasusluasazarolzdonlas Indveaa (sTPP) 1€t 25, 50
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(NaCl) i9ududouas 5 STPP 25, 50 uaz 100 ppm Ao YamilaRrmunisiiuly
asazawindoudusde lumsazaroveamva 25, 50 uaz 100 ppm AdIAY
Solubility in acid solution of cuttlefish collagen.

Control: The untreated cuttlefish mantle.

NaCl 5%: The cuttlefish mantle was spun in NaCl solution (5% w/v).

STPP 25, 50 and 100 ppm: The cuttlefish mantle were spun in NaCl solution
(5% wiv) followed by soaking in STPP solution at 25, 50 and 100 ppm,
respectively.

*Bar represent the standard deviation of triplicate determinations.

**Different letter indicate significant differences (p<0.05).
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Gaining weight of cuttlefish mantle after soaking in various treatments.

All legends are corresponding to legends shown in figure 3.10.
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Table 3.3 Shear force of cuttlefish mantle after spinning in NaCl 5 % (w/v) followed by

soaking in STPP solutions.

Treatment Shear force (g)
Control 3573.43 +265.71*"
-»
Spun in NaCl 5 % (w/v) 4714.88 + 840.02°

Spun in NaCl 5 % (w/v) and soaking in STPP
25 ppm
Spun in NaCl 5 % (w/v) and soaking in STPP
50 ppm
Spun in NaCl 5 % (w/v) and soaking in STPP

100 ppm

3902.65 + 371.93°
3657.95 + 559.51°

3395.02 + 242.52°

53

Remark: * Mean * SD from ten determinations.

Means followed by different letters are significant difference (p<0.05).
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Figure 3.12
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Control: lamilnnszaosfingidenudeTashirumsuslumsazaiolag
NaCl 5%: amilnnszassiiihulumsazawTn@uunas lsd (5% wiw)
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Free drip of frozen cuttlefish during frozen storage at -20 °C up to 3 months.
Control: The untreated cuttlefish mantle before freezing

NaCl 5%: The cuttlefish mantle was spun in NaCl (5% w/w)

STPP 25, 50 and 100 ppm: The cuttlefish mantles were spun in NaCl (5% w/w)
followed by soaking in sodium tripolyphosphate (25, 50 and 100 ppm),

respectively, before freezing.
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3 Shear force of cuttlefish mantle after 3 months of frozen storage.

All legends are corresponding to legends shown in Figure 3.10.
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Figure 3.14 Salt content of cuttlefish mantle after 3 months of frozen storage.

Remark: All legends are corresponding to legends shown in Figure 3.10.
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Figure 3.15 Protein solubility of cuttlefish mantle after 3 months of frozen storage.

Remark: All legends are corresponding to legends shown in Figure 3.10.
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Figure 3.16 Acid soluble collagen content of cuttlefish mantle after 3 months of frozen
storage.

Remark: All legends are corresponding to legends shown in Figure 3.10.
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Figure 3.17  Phosphate content of cuttlefish mantle after 3 month of frozen storage.

Remark: All legends are corresponding to legends shown in Figure 3.10.
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5.2 WavedmsiAnuAte IMsYHiamgAemsgadmiminveslainiin
pIzasaYienudamendImsuyienude-nazars
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a 2 Y a o q ¥ a a
quidsveunadvesamiinld mshimisazaw  CaCluaz MgCl, wmldinanmsguide
. P ! o A [ ] A
younalugyves free drip figeninfamiindi liumsuglumsazawlag eruiiesnn
i o . & 4 a oy { o
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A9
[able 3.4 Change of weight gain of cuttlefish mantle after soaking in various solutions.‘
I'reatment Weight (%)
Control 0.00+0.00"
NaCl (5 %) 329 + 0.24"
STPP (0.1 %) 3.04+0.19
STPP (1.0 %) 4.96+0.38'
SQ-TH (2.5 %) 4.12+020"
SQ-UP (2.5 %) 3.57+031"
Trehalose (4 %) 2.02+0.14™
Trehalose (6 %) 1.07 £ 0.22°
Trehalose (8 %) 0.48 +0.30”"
NaHCO, (4 %) 2.71 +0.54°"
NaHCO, (6 %) 3.34+0.22"
NaHCO, (8 %) 3.54+ 036"
NH,HCO, (6 %) 419+ 044"
NH,HCO, (8 %) 324+017"
CaCl, (0.4 %) 0.67 +0.10%
CaCl, (0.6 %) 1.4740.07%
CaCl, (0.8 %) 1.18 4 0.22%
MgCl, (0.4 %) -0.06 + 0.15
MgClL, (0.8 %) 0.62 007"
MgCl, (1.0 %) 1.44 + 2.46™
NaHCO, (4 %) and NH,HCO; (4 %) 1.63 + 0.08"
CaCl, (0.4 %) and MgCl, (0.8 %) 027+132%

Remark: *Mean + SD from triplicate determinations

*Different letters indicate significant differences (p<0.05).
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maafi3s  megaudeveunaediedss, mygifoyeamalfiouseliugauazaiuse

A < s ' ' v d o

douvestlamiinnszassiuy luasarmemauazHIULBIIBNLYI-M

02070 3 70U
Table 3.5 Free drip, expressible drip and shear force of frozen cuttlefish mantle treated

with various chemical solutions after 3 freeze-thaws cycles.
Free Drip Expressible Drip Shear Force
Treatment
(%) (%) ®

Control 3154043 1041 +0.42% 4988.24 + 93.58**"
NaCl (5 %) 1374006®  585+0.19" 4172.14 £ 697.18"
STPP (0.1 %) 2474019 627+0.28" 4785.06 + 23.79°"
STPP (1.0 %) 245+ 026  8.40+0.26" 4464.24 + 46.02°
SQ-TH (2.5 %) 1.40+0.13% 543 +0.26™ 4104.19 + 449.12'
SQ-UP (2.5 %) 1.04+000°  4.59+028° 4149.87 + 480.27"
Trehalose (4 %) 20640127 6.06+0.74" 5583.05 + 831.20"
Trehalose (6 %) 280+028"  836+131" 4299.40 + 623.08"
Trehalose (8 %) 2514055  5.73+0.47fgh 5460.43 + 680.12"
NaHCO, (4 %) 1.69+001%  4.17+0.09" 4708.74 + 02.99°
NaHCO, (6 %) 120+0.14"  333+025" 4099.27 + 442.07"
NaHCO, (8 %) 1.61+0.04%  466+0.13" 4773.38 + 95.68°"
NH,HCO, (6 %) 1.14+ 003"  487+005" 4702.13 + 81.95"
NH,HCO, (8 %) 0.94+005"  4.26+0.04 4442.83 +30.49"
CaCl, (0.4 %) 4544055  8.68+0.14" 487149 + 38.81"
CaCl, (0.6 %) 423+0.62° 927+ 067 4142.63 + 451.61"
CaCl, (0.8 %) 3394050 1181+ 074 4246.63 + 341.23"
MgCl, (0.4 %) 435+ 1.10° 1148+ 017 4893.17 + 79.48"
MgCl, (0.8 %) 2414038° 510+ 0.69% 4836.10 + 392.82"
MgCl, (1.0 %) 1.88+0.50®  7.46 + 0.60° 4735.44 + 9219
NaHCO, (4%) and NHHCO,(d %) 1.02£021" 782 1.04“ 4997.91 + 551.69"

CaCl, (0.4 %) and MgCl, (0.8 %)

137+0.15%

514+ 0.22°"

4833.61 + 542.88"

*Mean + SD from triplicate determinations, ** Mean + SD from ten determinations.
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niwﬂmxmuamwammmsﬂmmmmmiaaum"b“lusxﬂvwm ﬂwanawwmmamnn
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mtmﬁqmsmi"lmmsaﬂmiz;gq;mvu1mzmaqmsvnaxmu"lﬂmmﬂuwammmnm NaHCO, 1

1 4 ¥ v
wals¥ pH Y9452 UUNAMIHOG AU (Sheard and Tali, 2004) 137 pH YBITTUUTINTIYA pl A
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Free Drip (H,0/100 g of sample)
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Figure 3.18

Remark:
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—&— Control —#— NaCl 5% —&— SQ-UP25% 6 NaHCO3 6%

v a ’ d o

nmsgadeveunatedndassvenlamiinnszassluszninumanusom
v -1
Taomsusitonudauilunal 3 Aoy
o v =2 d' v ] = o
fmstnamiinnszasanmumsutiumsazarw Imfvunaelsd (NaCl)
Wududovar s Samsumsuslumanisd (SQ-UP 2.5 %) uas Taden
o =) o

lumsueiun (NaHCO, 6%) nlsvuifisuiuganiugy

Free drip of frozen cuttlefish during frozen storage for 3 month.

The cuttlefish mantle was spun in 5 % NaCl and resoked in Phosphate substitute

(SQ-UP 2.5 %), Sodium bicarbonate (NaHCO, 6%)




Expressible Drip (H,0 g/100g of sample)
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8.00
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4.00

. 2,00

0.00

Month

—= control —®— NaCl 5% —&— SQ-UP25% —©— NaHCO3 6%

2NN 3.19

nneIme

Figure 3.19

Remark:

s gauieveunartroussdudsavenlamilnnszassluszninnsiduiom
Tasmsusibenududuna 3 ifou

Fodnuaidnginsnmnongli 3.18

Expressible drip of cuttlefish during frozen storage for 3 months.

All legends are corresponding to legends shown in Figure 3.18.
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3 3 o LN 3 o s 1 4 o Vel
pepiuwyusaReuveIRIsg NI zuzMInUSnYIlMgIge nquitaelsznoudlediei
y 4 a3 a & A Y a oy '
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Figure 3.20 Shear force of cuttlefish during frozen storage for 3 months.
Remark: All legends are corresponding to legends shown in Figure 3.18.
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All legends are corresponding to legends shown in Figure 3.18.
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Figure 3.22 Salt content in cuttlefish during frozen storage for 3 months.
Remark: All legends are corresponding to legends shown in Figure 3.18.

*Bar represent the standard deviation of triplicate determinations.
**The different letter indicate significant differences (p<0.05).

The different capital letters indicate the significant differences (p<0.05).
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Phosphate content in cuttlefish during frozen storage for 3 months.

All legends are corresponding to legends shown in Figure 3.18.

*Bar represent the standard deviation of triplicate determinations.

**The different letter indicate significant differences (p<0.05).

The different capital letters indicate the significant differences (p<0.05).
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Protein solubility of cuttlefish during frozen storage for 3 months.

All legends are corresponding to legends shown in Figure 3.18.
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Figure 3.25 Viscosity of extractable solution from cuttlefish during frozen storage for 3

Remark:

months.

All legends are corresponding to legends shown in Figure 3.18.





