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Abstract
Chantarat, P., Kijroongrojana, K. and Vittayanont, M.
Effect of ice storage on muscle protein properties and qualities of
emulsion fish sausage from bigeye snapper (Priacanthus tayenus)

and lizardfish (Saurida undosquamis)
Songklanakarin J. Sci. Technol., 2005, 27(1) : 123-138

The chemical changes in fish muscle and natural actomyosin (NAM) from bigeye snapper (Priacanthus
tayenus) and lizardfish (Saurida undosquamis) muscle during 0, 2, 4, 6, 8, 10, 12 and 14 days of iced storage
were studied. Myosin heavy chain (MHC) of NAM extracted from two fish species was degraded throughout
iced storage. However, no changes in actin were observed. The total volatile base (TVB). trimethylamine
(TMA) and surface hydrophobicity increased, while the total sulfhydryl content and emulsion capacity of
NAM from both fish species decreased significantly as the storage time increased (p<0.05). A Texture Profile
Analysis (TPA) and shear force of emulsion fish sausages prepared from two fish species kept in ice for 0, 4,
8 and 12 days were investigated. The results showed that hardness, cohesiveness, gumminess, chewiness and
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shear force of sausage prepared from fish kept in ice were lower than those produced from fresh fish. How-
ever, no significant differences in adhesiveness were observed. Cooking loss of emulsion fish sausage from
two fish species increased throughout storage time (p<0.05). The texture of bigeye snapper sausage was
better than that of lizardfish sausages. Scanning electron microscopy (SEM) micrographs of emulsion fish
sausage from two fish species revealed bigger voids, thicker strands and less continuity of protein strands
with increasing storage time. More microstructural changes were observed in sausages from lizardfish,
compared to those in sausages from bigeye snapper.
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Muscle protein properties and qualities of emulsion fish sausage
Chantarat, P., et al.
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Tablel. Changes in pH of bigeye snapper and lizardfish
muscle during iced storage

Storage time (days) Bigeye snapper* Lizardfish*
0 6.35£0.05¢ 6.52+0.03f
2 6.47£0.04f 6.60£0.02¢
4 6.52+0.03¢ 6.6610.01d
6 6.41£0.05d 6.52+0.03f
8 6.61£0.04c 6.76£0.02¢
10 6.76x0.01b 6.79£0.04c
12 6.78+0.03fa 6.8210.02b
14 6.81£0.01a 6.8410.02a

*Means = standard deviation in each column with the same letters
are not significantly different (p<0.05).
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Figure 3. SDS-PAGE (10% polyacrylamide gel) patterns of natural actomyosin from bigeye
snapper during iced storage. Numbers designate storage time. M, High molecular
weight protein standard
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Figure 4. SDS-PAGE (10% polyacrylamide gel) patterns of natural actomyosin from lizard
fish during iced storage. Numbers designate storage time. M, High molecular
weight protein standard
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Figure 5. Total sulfhydryl content of natural actomyosin from bigeye snapper and lizardfish
during iced storage (total SH was calculated from absorbance at 412 nm using the
molar extinction coefficient of 13,600 M! cm™! for 2 - nitro - 5 - thiobenzoic acid).
*All values are the means of 6 determinations (3 determinations on each of 2 fish

lots).
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Figure 6. Hydrophobicity (SoANS) of natural actomyosin from bigeye snapper and lizard-

fish during iced storage.

*All values are the means of 6 determinations (3 determinations on each of 2 fish

lots).
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ing iced storage.

*All values are the means of 6 determinations (3 determinations on each of 2 fish

lots).
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(hardness), @1ANEaALNTE (cohesiveness), AR
MEUAI (gumminess), ANAINAINUADNTUALAE
(chewiness) wazANdNwLIIRaW (shear force) anas
(P<0.05) laglifinadadnisiada (adhesiveness)
(P>0.05) (Table 2 uaz 3 a1ua1a)
1*nsenddfaduiiuddatulszsinniaa (gel-
type emulsion) Felusunszanadaadne d welw
wesnguasaalsdiu uazanuasinasdiaduliuay
funsnIzanadiaataunaludu wazauudusiaas
vaa (Zayas, 1997) ﬁaﬁf’uﬂmmwﬁﬁmi{a LR LN
1“nsandardiaduiaionanitadaifusneslu
dudedamainannsiu Wiusfun1as nwaes

' ]
=

lUs@ud wwadanisildsuslavam wdan1aid
ae o ood o & .
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Table 2. Texture Profile Analysis (TPA) and shear force of emulsion fish sausage from bigeye snapper

during iced storage

Storage time Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness Shear force

(days) (g (g
0 4179.30a  73.47ns 0.95ns 0.59a 2485.83a  2347.00a  1741.02a
4 3804.47b  66.05ns 0.94ns 0.59a 2250.68b  2113.53b  1581.60b
8 3802.91b  60.59ns 0.94ns 0.58a 2215.85b  2075.86b  1544.53b
12 3729.56b  52.93ns 0.93ns 0.49b 1814.07c  1688.61c  1462.83b

*All values are the means of 12 determinations (6 determinations on each of 2 fish lots). The values in each column with

the same letters are not significantly different (p<0.05).

Table 3. Texture Profile Analysis (TPA) and shear force of emulsion fish sausage from lizardfish

during iced storage

Storage time Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness Shear force

(days) (g (g
0 3096.74a  19.59ns 1.18a 0.25a 733.45a 867.19a 734.42a
4 244547b  15.16ns 0.91b 0.22ab 528.98b 481.29b 522.78b
8 2443.20b 7.93ns 0.87b 0.21ab 515.74b 452.29b 445 48¢
12 2389.70b 7. 46ns 0.87b 0.20b 471.79b 414.58b 413.84c

*All values are the means of 12 determinations (6 determinations on each of 2 fish lots). The values in each column with

the same letters are not significantly different (p<0.05).
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Table 4. Cooking loss of emulsion fish sausage from
bigeye snapper and lizardfish during iced

storage
% Cooking loss
Storage time (days)

Bigeye snapper* Lizardfish*
0 6.07+0.00d 7.13+£0.03d
4 6.53+0.04c 7.75£0.09¢
8 7.15£0.03b 8.18+0.13b
12 7.81£0.17a 8.26£0.15a

* Means * standard deviation in each column with the same

letters are not significantly different (p<0.05).
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Figure 8. Scanning electron microscope image of emulsion fish sausage from bigeye snapper
kept in ice for 0 (a), 4 (b), 8 (¢) and 12 (d) days at magnification of 5000X .

Figure 9. Scanning electron microscope image of emulsion fish sausage from lizardfish kept
in ice for 0 (a), 4 (b), 8 (¢) and 12 (d) days at magnification of 5000X .
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