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Effect of Sarcoplasmic Protein and NaCl on Heating Gel from Fish
Muscle Surimi Prepared by Acid and Alkaline Processing
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Abstract

Surimi yields from acid and alkaline processing of 5 fishes were compared to those from conventional
processing. Effect of sarcoplasmic protein and NaCl on heating gel from acid and alkaline surimi were also
investigated by punch test and color. Yield of alkaline surimi was higher than that of conventional surimi.
However, the breaking force, deformation and whiteness of heating gel from alkaline surimi were lower than
thos:e of heating gel from conventional surimi. The sarcoplasmic protein increased a breaking force and a
deformation of gel. A breaking force was decreased, but deformation not significantly with NaCl concentration.
Mycsin heavy chain (MHC) and actin were greatly degraded in acid processing. Alkaline process for surimi
is a ‘7aluable way of increasing the utilization of frozen and pelagic fishes, and making kamaboko-type products.
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¥ 2+ A 7Y ol (Trachurus japonicus, A7 208+ 1.8 cm, A
%5 17901314 g), Q1A 15 (Scomber japonicus, A,
245+1.8 cm, A %E; 18461369 g), YE 54l (Pseudosciaena
crocea, A3 235117 cm, AF; 26271110 g), ¥F 27
2| (Pennahia argentata, A7 182124 cm, A% 125.0=F
359 g), W% v} "wloj(Protonibea diacanthus, A7; 21.3.
+0.2cm, A5 1392171 g)FollA AYolet 5= A
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# 3%+ & chopper(M-12S, Hankook Fujee, Wha-seong, Ko~
rea)ell mhafahe] 2] v] A2 F A% A2 AL8-3F

Japan)= ZAFT AE RO VAT F, ol Ao P
4% Feivld % %z EAsA

TYE CHE =&

o] gol| 2uieke] 2R 4+F A 713te] homogenizer(IKA-
25 basic, IKA Works, Wilmington, NC, USA)Z 8000 rpm
slA 30 Fb 23S SpAshE BEAAEe) 7 (SUPRA
30 K. Hanil Science Industrial Co., Incheon, Korea) 2 4
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FA ) m & vk Sol] 20 3Fe] F7F 718l homog-
enizer(IKA-25 basic, IKA Works, Wilmington, NC, USA)
2 8,000 rpmell A 18 5k 228 R F d414-21(10,000
X g, 25%)3t] A ES FASh A& 23] WStk HF
o2 2ufeke] 0.1% NaCl £ o2 ¢Alsted 4% sucrose
(C]J Co., Seoul, Korea), 5% sorbitol(LTS powder 20M, PT
Sorini Towa Berlian Co., Cangkringmalang, Indonesia), 0.3
9% polyphosphate(Food Grade, Haifa Chemical Co., Israel)
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Kitchen aid(Max watts 325, St. Joseph, Michigan, USA)=
3% B33 3 ud o)) Yo A3 E£A7](Food Saver Ultra,
Tilia International Inc., China)-& ol-&3}e] 2]v] 52 7] £
Z A7 3} sausage =217} (Sausage Maker, Buffalo Co.,
NY, USA)E 2}-£3}e] collagen tube (1.8X20 cm, #180,
Nippi Co., Tokyo, Japan)el §313tct. $21% tubes 90
°Ce] water bathell 4] 158 ¢t 7ld sl 4] d8-E 15
B 2 AAAA T YA wAE F EA Sl AHE3
Ark A 24 E % el #E FHS A5
o 18%2 ZAsIHom AL 2%E Abekal

240 Mg =3

Okada®] ¥ (13)ell whe} A28 &) A/ 5(1.8%2.0 cm) 9
o] 212 5 mme] T3 plungerg A28 60 mm/min®] 4
x2 22w A rheometer(model CR-100D, Sun Scientific
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Co., Tckyo, Japan) 2 52 7} E(g) ¢} ¥ 3) (mm) 3+ =4 5}
s},

223 Ae] 9 CIE Lab colors 4 2} A4 (ZE-2000, Nip-
pon Denshoku, Tokyo, Japan)& &3 st9cl. 4 7"}74]*': ¥
T A plate= L' =96.83, 2" =036, b" = 0.622 %53}5}9)
o, WA w e L-3b"2 A4betelch(14).

SDS~polyacrylamide gel F7|H S (SDS-PAGE)

21| 3 gofl 27 mL 2] 5% sodium dodecyl sulfate (SDS)
445 #7184 homogenizer(IKA-25 basic, IKA Works,
Wilmington, NC, USA)Z 8000 rpmel 4] 30% EoF #3213}
Sto] T3 o FUA GG 5o 17? A&l 80"C°ﬂ‘1 30

gz = %s}Xl o 3}4. SDS-PAGE== 5%9] 5% A% 75%
o] #e| Ao Laemmlie] Wb (16)e)] ule} 4-s8sksdc). 2
719450} ¢ AL Coomassie brilliantell A aH51}F o s}
%12.7, methanol : acetic acid : Z5F5(1:1:8, v/v/v)&d

dlA ghastgdet. ExE 248 98 E7 29-2] myosin
(205kDa), E. coli] B-galactosidase(116 kDa), E7] T+-8-2]
phosphorylase h(97 kDa), bovine serum albumin(66 kDa),
' albumin(45 kDa)3} 4o} 2] A& +¢] carbonic anhydrase
(29kDa)E E3she 2 ¥AeF 23 il $3-5(SDS-6H,
Sigma Chemical Co., St. Louis, Mo, USA)E A}4-3}gi ).

EAEAN

£ AAe} fro4d A 9] $AEAH 2 IMP program(17)
2] standard least square@ A A 8}g] 2 0] &2 2} p<0.05
FEd A HEsigdc)

Zo o 3

[

F2|0| =8

Ab3-obabe] FA o 2 3 4g 7 feln) ) 82 o] o
ute} Shol & Byl oV (Fig. 1), A2 4] $:2lv] 2] 8o
25% vielodow o) KAl Y B 9) el gref v
T2 747 31%, 30% U 33%EA] A 422 v] 9] 4~gol u] 8}
H, Weleh e A i nlv) date] S
ol Hto] Fgo] FL Ao 2 vhepydr} o 229 o] Zojl4
Aba} ebe] elu) o] go) £A) 2] nl o) vlste] 3~15%

of -t

FUT AT 2 2 A 23 Pacific whiting®) 82 214
9601w (18), & 712] o] %o} 4] v 48 EA A3}

21~259% el ¥.31(1,2,19)3F 76l vl Ro] 428 =14
A otk g el Az A o] A ZA o 1)t

-
-

Fejule] 7td Ao wlAE= YA A st NaClel o 3 569

50

Yield (%)

= &N D -~ N ™M o T N ™
S50 00853886838s5 %8 2
5SS S 0000 aad .

Sample

Fig. 1. Yield of surimi from conventional, acid and alkaline
processing.

JM, jack mackerel; CC, croceine croaker; BC, blackspotted croaker;
C, croaker; M, mackerel.

1, conventional processing; 2, acid processing; 3, alkaline processing.
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Fig. 2. Breaking force of surimi gel from conventional, acid
and alkaline processing by punch test.

JM, jack mackerel; CC, croceine croaker; BC, blackspotted croaker;
C, croaker; M, mackerel.

1, conventional processing; 2, acid processing; 3, alkaline processing.
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Fig. 3. Deformation of heating gel from conventional, acid
and alkaline processing by punch test.

JM, jack mackerel; CC, croceine croaker; BC, blackspotted croaker;
C, croaker; M, mackerel.

1, conventional processing; 2, acid processing; 3, alkaline processing.
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Fig. 4. Whiteness of heating gel from conventional, acid and
alkaline processing.

JM, jack mackerel; CC, croceine croaker; BC, blackspotted croaker;
C, croaker, M, mackerel.

1, conventional processing; 2, acid processing; 3, alkaline processing.
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deformation of heating gel from croaker by alkaline proc-
essing.
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gel frora croaker by alkaline processing.
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Fig. 7. Effect of NaCl concentration on breaking force (top)
and deformation (bottom) of surimi gel from alkaline surimi
of croaker and jack mackerel.
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Fig. 8. Effect of NaCl concentration on whiteness of surimi
gel from croaker and jack mackerel by alkaline processing.
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Fig. 9. SDS-PAGE patterns of surimi from sarcoplasmic pro-
tein (SAR), conventional (7.0), acid (2.5) and alkaline (10.5)
processing of croaker and jack mackerel.
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