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Table 1. HHE and MA contents of some surimi products

Sample Boiled Baked Satuma Club taste | Obi-ten Obi-ten
kamaboko | chikuwa Age kamaboko contained
shrimp
HHE 0.97+ 0.42+ 0.37+ 0.32+ nd.c nd.c
nmol/g 0.09° 0.01° 0.04" 0.01° o o
MA 2.52+ 1.35% 6.85+ 3.67% 8.33% 7.11+
pmol/g 0.25% 0.30° 0.15° 0.08" 0.58° 1.07°

n.d.= not detected

#“Values (means + SE, n = 3) with in same row with no common superscripts are differ significantly (p<0.05).
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1% NacCl
0
HHE MA 180°C 1
30
4°C MDA
HHE 0,1,2,3
HHE MA
HHE MA Table 2 HHE Control
0 1 3
1% NaCl 0 3
1 2 3 Control 1% NaCl
NaCl HHE
MA NacCl

Table 2. The changes of HHE and MA contents in sardine satsuma-age during 3-day storage period at 4°C

Days O(before) 0(after) 1 2 3
HHE Control 0.16+ 0.15+ 0.38+ 0.28+ 0.76%
nmol/g 0.08%X 0.02%% 0.07° 0.07°¢x 0.05%*
1% NaCl [0.24% 0.17+ 0.80+ 1.01+ 1.20+

0.04% 0.05%* 0.06"Y 0.12°%0Y 0.03°Y

MA Control 13.73+ 16.10+ 42.04+ 48.76+ 65.14+
pmol/g 0.49% 0.58%* 0.04°* 2,410 0.16%*
1% NaCl |[24.5+ 23.12+ 41.62+ 63.26+ 68.11+

0.94%Y 0.78%Y 1.47°% 0.83¢Y 2.39¢%

#“Values (means + SE, n = 3) with in same row with no common superscripts are differ significantly (p<0.05).

*YValues (means = SE, n = 3) with in same column with no common superscripts are differ significantly (p<0.05).
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Fe EDTA HHE
HHE MA
EDTA NacCl NaCI-EDTA
Control  0.6M NaCl 1mMEDTA 0.6MNaCl 1mM
EDTA
4°C
HHE MA 0 3
HHE MA
HHE MA Tablel 3.
0.6M NacCl 1mM EDTA 0.6M NaCl 1mM EDTA
3 HHE 0.6M NacCl 1ImM EDTA
0.6M NaCl 1mM EDTA HHE
NacCl ImM EDTA NaCl 1mMEDTA
MA ImM EDTA NaCl 1mMEDTA
NaCl
0.6M NaCl 1mMEDTA 3 HHE
0.6M NaCl ImM EDTA
EDTA HHE
EDTA EDTA Fe
NaCl ImMEDTA NaCl 1mMEDTA
MA 1mM EDTA NaCl 1mM EDTA
NacCl EDTA
MA HHE EDTA
MA MA
EDTA
EDTA
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Table 3. Changes of HHE and MA content in the yellowtail meats of control, containing 1 mM of EDTA,

0.6 M of NaCl and 1 mM of EDTA + 0.6 M of NaCl during 0, 3, 7 day storage at 0°C

Days 0 3 7
HHE Control 0.04+0.02 ** 0.03%0.01 *~ 0.07+0.03 3%
(nmol/g tissue)
0.6M NaCl 0.06+0.03 &> 0.10+0.05 &> 0.18+0.09 &%
1mM EDTA 0.10+0.05 ** 0.08+0.04 ** 0.17+0.08 &%
0.6M  NaCl 0.07+0.03 &~ 0.12+0.06 > 0.23+0.11 &%
1mMMEDTA
MDA Control 0.53+0.03 &~ 0.64+0.03 °% 0.79+0.06 ¥
(umol/g tissue)
0.6M NaCl 0.59+0.02 #* 1.25+0.00 ®Y 1.65+0.09 °*
1mM EDTA 0.12+0.00 ** 0.10+0.00 P*¥ 0.1240.00 °*
0.6M  NacCl 0.10+0.01 ** 0.09+0.00 ®Y 0.14+0.01 ©*
1mMMEDTA

#“Values (means + SE, n = 3) with in same row with no common superscripts are differ significantly (p<0.05).
*¥YValues (means = SE, n = 3) with in same column with no common superscripts are differ significantly (p<0.05).

HHE NaCl

HHE
Control 0.3M NaCl 0.6M NaCl 0.9M NacCl
4°C MA HHE
0 3 7
HHE MA
HHE MA Table 4.

NacCl
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Table 4. Changes of HHE and MA content in the red sea bream meats of control, containing 0.3, 0.6 and
0.9 M of NaCl during 0, 3, 7 day storage at 0°C

Days 0 3 7
HHE Control 0.00%0.00 &~ 0.0820.04 &~ 0.0720.04
(nmol/g tissue) 0.3M 0.00+0.00 ** 0.13+0.06 ** 0.14+0.06 **
0.6M 0.00+0.00 ¥ 0.36+0.18 2 0.29+0.10
MDA Control 3.92+1.96 5.0342.51 % 6.4123.20
(Lmol/g tissue) 0.3M 3.83+1.91 X 7.72+3.86 > 6.27+3.13 &
0.6M 6.14+3.07 > 4.9142.45 2 6.05+3.02 **
0.9M 6.81+3.40 ** 4.69+2.34 2% 6.01+3.05

#“Values (means + SE, n = 3) with in same row with no common superscripts are differ significantly (p<0.05).
*YValues (means + SE, n = 3) with in same column with no common superscripts are differ significantly (p<0.05).

NaCl

NacCl HNE
NacCl NaCl

NaCl Fe

Fe
NaCl HNE
Sakai et al. 2004
HNE MA
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NaCl HNE MA
3
Control 1% 2% NaCl
5¢

-229 -



HNE

HNE
HNE
al. Sakai etal. 1997
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2% NaCl
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MA
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2% NaCl
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01 2 3

Goldring et al.(Goldring, 1993)

Sakai et
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1%

MA

2% NaCl

1%

MA

Table 5. Changes of HNE and MA content in the boiled pork of control, containing 1 and 2 % of NaCl
during 0, 1, 2, 3 day storage at 0°C

Days 0 1 2 3
HHE Control n.d. X 0.04+0.01%®*  0.04+0.02%* 0.10+0.04°%
(anI/g a, X a,y a,y ay
tissue) 1% n.d. n.d. n.d. 0.01+0.01
2% n.d. n.d. & n.d. & 0.01+0.01%Y
MDA Control 0.38+0.07%* 0.69+0.14%* 0.59+0.06** 1.20+0.08>*
I/
Etls?uoe)g 1% 0.2940.03**  0.75%0.04>*  0.724#0.03°*  1.34+0.08°"
2 % 0.33+0.07%* 0.67+0.00°* 0.64+0.11°* 1.28+0.10*

n.d.= not detected.

#“Values (means + SE, n = 3) with in same row with no common superscripts are differ significantly (p<0.05).
*YValues (means = SE, n = 3) with in same column with no common superscripts are differ significantly (p<0.05).
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NaCl HNE

NacCl HNE MA
HNE
NaCl
3
Control 1% 2%
NaCl 5¢
5 Control 1% NaCl 2% NacCl
MDA HNE 0 0 1
2 3
HNE MA
HNE MA Goldring etal. Goldring, 1993 Sakai

etal. Sakaietal. 1997

Duncan  multiple range test Duncan 1955

Table 6.

Table 6. Changes of HNE and MA content in the boiled beef of control, containing 1 and 2% of NaCl
during 0, 1, 2, 3 day storage at 0°C

Days 0 1 2 3
HHE Control 0.01+0.00%* 0.01+0.00%* 0.07+0.04%> 0.06+0.01%*
(anI/g a,X a,x b a
tissue) 1% n.d. 0.04+0.00% 0.19+0.06°Y 0.01+0.01%Y

2% 0.01+0.01*> 0.14+0.12%* 0.12+0.04%* n.d. Y
MDA Control 0.33+0.06%* 0.55+0.04%®*  0.71+0.05*°*  0.92+0.14"%
(umol/g ) ) )
tissue) 1% 0.37+0.05%* 1.13+0.01°Y 0.72+0.03"Y 1.24+0.07°>

2% 0.45+0.13%* 1.15+0.18Y 0.93+0.02°¢? 1.28+0.10%Y

n.d.= not detected.
*“Values (means + SE, n = 3) with in same row with no common superscripts are differ significantly (p<0.05).
*¥Values (means + SE, n = 3) with in same column with no common superscripts are differ significantly (p<0.05).
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Addition of NaCl may suppress the formation of lipid peroxidation derived toxic
aldehydes, 4-hydroxyalkenals during manufacturing surimi of fish, beef and pork

Tadashi Sakai and Satoshi Kawahara

Faculty of Agriculture, Miyazaki University

In order to elucidate whether addition of NaCl may suppress the formation of 4-hydroxyalkenals
during manufacturing surimi, we investigated the changes on 4-hydroxyhexenal (HHE) or
4-hydroxynonenal (HNE) contents in fish meats or pork of beef containing NacCl, respectively.
The HHE contents of boiled kamaboko, baked chikuwa, Satuma-age, club taste kamaboko,
Obi-ten and Obi-ten contained shrimp were analyzed. The highest HHE contents were observed
in boiled kamaboko. HHE was not detected in Obi-ten and Obi-ten contained shrimp.
Satsuma-age samples containing NaCl and those not containing NaCl were made from sardine,
stored at 4 °C for 3 days and changes of HHE contents were analyzed. HHE contents in
satuma-age samples containing NaCl were significantly higher than those not containing NaCl.
It is uncertain whey addition of NaCl may suppress HHE formation in yellowtail and red sea
bream meats or not stored at 0 °C.
NaCl was added to boiled pork, stored at 4 °C and changes of HNE contents were analyzed.
During storage periods, HNE contents in boiled pork containing NaCl were significantly higher
than those not containing NaCl. NaCl was also added to boiled beef, stored at 4 °C and changes
of HNE contents were analyzed. After 3 days of storage, HNE contents containing NaCl were

significantly higher than those not containing NacCl.
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