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Effects of Added Sodium Bicarbonate on the Heat-Induced
Gel Property of Non-Rinsed Tuna Meat

Moritsugu Hamada, Keiko Umebayashi, Ei Okimoto, Shizuka Katayama, Takashi Tsuru,
Ritsuko Wada, Kunio Suetsuna, Norihisa Kai, and Yasuhiro Tanoue

In a previous paper, the effects of added sodium bicarbonate to the non-rinsed spearfish meat paste
were investigated for manufacturing elastic kamaboko gel. The sodium bicarbonate was demonstrated as
being effective. Rational analyses, however, were insufficient to clarify the mechanism of improving the
kamaboko gel’s elasticity by sodium bicarbonate. Consequently, some biochemical and physicochemical
analyses were carried out in the present study in order to clarify the mechanism of improving the kamabo-
ko gel’s elasticity using tuna meat. As a result, the ATPase activity of natural actomyosin was almost con-
stant with or without the added sodium bicarbonate, and both the amounts of the extracted salt soluble
protein and the water holding properties increased by adding sodium bicarbonate. On the other hand, two
alkaline chemicals other than sodium bicarbonate, sodium hydroxide or ammonia water, were effective for
improving the elasticity from non-rinsed tuna meat paste. These results demonstrated that the causes for
improving the kamaboko gel elasticity were postulated to be the increased amount of salt soluble protein
from tuna meat, and the increased water holding property due to the increased pH value by adding sodium
bicarbonate.

Key words : Processed fishery products, Food additives, Kamaboko, Tuna meat.
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Table. 1 . Bending test of the heated tuna meat-gel to which sodium chloride and/or

sodium bicarbonate were added

Holding time of Holding time

Conc. of NaCl and NaHCOs, %

the homogenate of the heated  NaCl 1.79 0.62 1.25 1.86 0
at5%C,h gelat5 T, h NaHCOs 0 0.36  0.72  1.08 1.25
D C A A A

D C A A A

6 0 C B A A A
12 C B A A A
24 C B A A A
D D A A c

D D A A C

24 D D A A C

12 D D A A C
24 D D A A C
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Table. 2 . Changes in ATPase activity of the tuna ordinary muscle to which various
concentration of NaCl and/or NaHCOs were added, either at high or low

concentaration of KCl

Conc. of NaCl and/or NaHCOs, %

Conc. of KCl NaCl 0 1.79 0.62 1.25 1.86 0
NaHCO:s 0 0 0.36 0.72 1.08 1.25
600 mM 0.093  0.086  0.083 0.100 0.080  0.094
60 mM 0.212  0.195 0.193  0.199 0.177  0.190

ATPase activity was expressed as z#mole Pi produced/min/mg protein.



74 HEH - MR - AR - Rl - B - I - R - 3R - BHE

Table. 3 . Variation of the bending test, retension of water and pH of the tuna meat-gel to
which NaCl and/or NaHCOs: were added before heating

Cone. of NaCl and/or NaHCO:s, %
NaCl 0 0 0 1 1 1 2 2 2
NaHCOs 0 0.5 1 0 0.5 1 0 0.5 1
Holding time of the O h DDD DDD BBC DDD AAA AAA DDD AAA AAA
heated gel at 5 C 24h DDD DDD CCC DDD AAA AAA DDD AAA AAA

Diffusion area of water on
the filter paper, cm?

Retension index of water* 5.6 5.4
pH 6.1 6.7

17.83 18.46 14.60 20.02 7.63 5.88 17.37 8.17 6.70

5.0 13.1 17.0 5.8 12.2 14.9
6.0 6.7 7.1 59 66 7.1

*Inverse number of the diffusion area of water on the filter paper X100.
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Table. 4 . Effects of different basic chemicals on the bending test and pH of the

heated-gel
Added alkaline chemicals
0.5%NaHCO: IN NaOH IN Ammonia water
Holding time of the 0 h AAA AAA AAA
heated gel at5°C 24 n AAA AAA AAA
pH of the homogenate 6.6 6.7 6.7

Conc. of NaCl was 1.0%, in any case.
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Extracted protein, mg/m} extract

0

NaCl, % 0 1.79
NaHCOs, % 0 0

0.62 1.25 2.09 0
0.36 0.72 1.08 1.25

Fig. 1 . Effect of added sodium bicarbonate on the amount of extracted salt soluble pro-
teins from tuna meat homogenate. Water content of the homogenate was adjusted

to the same, in either six test group.

X)) 2B 57 o3y BEEIZ4.5ng/mlTdH o 7275,
BELETORMCE DV WTRORFIZBNTH F vty
BREEE L o7, SPH20% 2RI ZBAOHEE
PR D% < (30.2mg/ml), T RAZSPIEI0%HINEK A5
72 (27.8mg/ml) A%, BAEMICIIWEIZZE L AR SR
7oo BRI, 10%SPHEB LU S $EERMES Ty
VNI EIRED21.2~23.2TH Y, SPH20%H B\ id30%
mNKIZERTER o722 8, 2hs SRRSO g
FEPT N OB oo L LBAET A L ICRL S
nb,

ZOX ST, Y EITEHIAE D o 72SPH20% B LT
0BEMOBEIH, WBEES Vs S (s nizz
EIE T, MEARICBTAMEEENTCRY, FHH
TFEHEOH LIkl o/zbDEEZ LN,

4 B W

BAOKBL 2T%bi { CHEERZMA S, Mg
VO Y ENTRR SN ET A EESHL 22T 5201,
BEAREEE LCRAVSOR TRV ZOr v
TEBLTo72, RELEEY TN ENEMT, 503
WE % —#IC BRI A, &S VO ) BT L 5
DEACFH - WEALZIFELY Rz, TORKE, E¥ s
EIMLTH 343 Y BOATPaselfiiIE < B b d o7z,

—%, BEOEMC L > THEERDOZ v o7 BB
L, BKESEL otz T, EEDSOTIVH LA
EMATHPY MIPIEEAT E L2 s, EERMIC
LA 7 VEER EORERIE, AAOPHEEL holz2 L
L BBELS s BoHEmE, SROEKEN EIZH B
LEZ BRI,

5 X #

1) EHEK - RIRT - #IEE - Bl & - #0598 & -
KIS - LA - H RS KBRS
&, 52, 149-152 (2004).

2) Ak E-EE - JIFERN : SEERERD S LV
BN, FEAIS24E B S AR 5 0 T BRI A Hefy
B SR OBEE, JKEFTHIFEET, pp.56-65 (1978).

3) EXKEAVED, KEERE AL=ZT=-%
RETH), EEHEALM, FHE, 1987.pp.265-266.

4) F3F—% - —fEh  RHEER 70 VR0fs L
FMACIFAE S L OBEIZOWT, THE)EKER
FEETRRFe R, No.4, 9-14 (1999).

5) BrHE— D REEME - ARFERE (THRE -
WA - I 3 - FREEITE), EEMEAR, T,
1974, pp.189~194.



