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H T L7228 0.6 BETN0.9M AKX IZIHB T, 20 #
HIZHUEmML7-,

P> <12 NaCl % 0, 0.3, 0.6 35570 0.9 M NaCl Z ¥
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BOBICALCUIFMHEDRENDT, FHI LD
HHE & &OZAbE 5 B IOICHFTT 20 E R H D,






B 5 0546
AR BLOSRORTEN LRI FE T LT ER,
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JhlE D72 0T, NaCl FRINC LA IEE @B L A3 75
NIRRT DTEA,
HHE |3 8 #l B IZFE LW AL 723, 20 1 H 12
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Table 1. 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
20 weeks storage at -20°C

Weeks 0 4 8 12 16 20
HHE Control 0.10+0.05 0.44+0.02 0.03+0.01 n.d. n.d. 0.07+0.02
0.3 M NaCl 0.42+0.01 0.34+0.04 0.0+0.01 n.d. 0.01£0.01 0.03+0.02
0.6 M NaCl 0.23+0.03 0.49+0.10 0.03+0.01 n.d. 0.01+0.01 0.25+0.01
0.9 M NaCl 0.55+0.03 0.54+0.13 0.03+0.02 n.d. 0.01£0.01 0.34+0.13
MA Control 0.40+0.23 0.07+0.02 0.04+0.02 0.88+0.44 0.31+0.15 0.41+£0.21
0.3 M NaCl 0.08+0.04 0.16+0.08 0.17+£0.08 0.50+0.25 0.20+0.10 0.23+0.12
0.6 M NaCl 0.31+0.17 0.18+0.09 0.22+0.11 0.75+0.38 0.59+0.29 0.22+0.11
0.9 M NaCl 0.33+0.19 0.03+0.02 0.08+0.04 0.28+0.14 0.30+0.15 0.69+0.34

Table 2. Changes of HHE and MA content in the saury 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

Control 0.000.00 ** 0.010.00 > 0.00£0.00 **

HHE (n=3) 03 M 0.00+0.00 ** 0.01£0.00 ** 0.01+0.00 **
(nmol/g tissue) 0.6 M 0.00+0.00 ** 0.00+0.00 ** 0.02+0.01
0.9M 0.00+0.00 ** 0.00+£0.00 ** 0.05+0.02 >

Control 0.24+0.12 ** 0.26+0.13 ** 0.44+0.22 **

MA (n=4) 0.3M 0.26+0.13 ** 0.43+0.21 ** 1.18+0.59 **
(umol/g tissue) 0.6 M 0.17+0.08 ** 0.37£0.18 ** 0.72+0.36 **
0.9M 0.28+0.14 ** 0.54+0.27 ** 0.74+0.37 **

a-b Means =+ SE in the same row with no common superscript differ significantly (P<0.05).
x-y  Means + SE in the same column with no common superscript differ significantly (P<0.05).

Table 3. Changes of HHE and MA content in the yellowtail meats of control, containing 0.6 M of NaCl and natural salt during
0, 3,7, 10 day storage at 0°C

Days 0 3 7 10
HHE Control 0.20£0.09** 0.69+0.13%Y 0.54:£0.09% 0.62:£0.09*
(nmol/g tissue) 0.6 M NaCl 0.790.12° 0.86+0.09** 0.79+0.06™* 1.20£0.10*Y
0.6 M Natural 0.93+0.11° 0.72+0.07"* 1.05+0.07"Y 1.700.06°
MA Control 1.56+0.02% 2.20£0.09™ 1.58+0.12% 2.40£0.04™
(umol/g tissue) 0.6 M NaCl 1.42+0.07" 1.97£0.09*Y 1.7940.02°%Y 2.81+0.07%
0.6 M Natural 1.81+0.05** 2.69+0.07%Y 2.06+0.14>* 3.62+0.10%%

*“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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Table 4.
storage at 0°C

Changes of HNE and MA content in the boiled pork of control, containing 1 and 2 % of NaCl during 0, 1, 2, 3 day

Days raw 0 1 2 3
HNE Control 0.03+0.03** 0.11+0.11** 0.12+0.04** 0.11£0.01** 0.02+0.01**
(nmol/g tissue) 1% NaCl 0£0** 0.01£0.01** 0.05+0.03>* 0.03+0.02>* 0.02+0*
2% NaCl 0.04+0.03**Y 0.01£0.01*% 0.07+0.02** 0.08+0.02"** 0.01+0.01*Y
MA Control 0.52+0.02** 0.9+0.22%% 1.61+0.58"Y 3.27+0.21** 3.53+0.23%*
(pmol/g tissue) 1% NaCl 1.15+0.15%* 1.56+0.11%* 1.17+0.38%* 2.25+0.09*Y 2.28+0.12%Y
2% NaCl 0.58+0.05"* 1.35+0.31%" 0.57+0.12** 2.06+0.09>Y 1.77+£0.53%Y

a-b Means =+ SE in the same row with no common superscript differ significantly (P<0.05).
x-y Means + SE in the same column with no common superscript differ significantly (P<0.05).

Table 6.
storage at 0°C

Changes of HNE and MA content in the fried beef of control, containing 1 and 2 % of NaCl during 0, 1, 2, 3 day

Days raw 0 1 2 3
HHE Control n.d.™ 0.1+0.06™ 0.34+0.03% 0.05+0.01"* 0.020.02%*
(nmol/g tissue) 1% NaCl n.d.>* 0.030.02%* 0.14%0.01*Y 0.03+0.01%* 0.01+0.01**
2% NaCl n.d. ™ 0.06+0.04™ 0.50+0.27% 0.02+0.01°* 0.05+0.03*
MA Control 0.89+0.03™* 1.880.15%Y 2.67+0.09" 2.09+0.29%Y 1.6+0.03Y
(nmol/g tissue) 1% NaCl  0.70£0.05"* 1.41+0,10%" 2.06+0.04%7 1.10+0.06>Y 1.6£0.22%%
2% NaCl  0.79£0.05%* 1.50%0.03%¥ 1.70+0.26"Y 0.81£0.01%* 1.26+0.02°*

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).

Table 7.

Changes of HHE and MA contents in the boiled sardine containing 0 (control), 1 and 2 % of NaCl during 0, 1, 2, 3
day storage at 0°C

Days raw 0 1 2 3
Control 0.038+0.012** 0.079+0.019™™*  0.211+0.052*™*  0.139+0.072"* 0.132+0.046"*
HNE
1% 0.319+0.117% 0.050+0.014™*  0.358+0.103">*  0.086+0.009"** 0.373+0.077°*
(nmol/g product)
2% 0.092+0.006™  0.083+0.001™* 0.140+0.018"* 0.13240.046™*  0.150+0.085"*
Control 2.91+0.20™* 4.21+0.25"" 7.83+0.52°% 9.50+0.55%* 13.63+0.31°"
MA a,x b,x c d,x e.
1% 3.12+0.15% 4.54+0.27" 5.91+0.72%Y 8.54+0.22% 11.63£0.57%
(pmol/g product)
2% 4.49+0.58Y 4.31+0.38% 6.3620.30>" 9.60+0.33% 12.1240.49%Y

n.d.= not detected.
*“Values (means + SE, n = 4) with in same row with no common superscripts are different significantly (p<0.05).
*¥Values (means + SE, n = 3) with in same column with no common superscripts are different significantly (p<0.05).
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0546
The role of NaCl for suppression of the formation of lipid peroxidation
derived toxic aldehydes, 4-hydroxyalkenals in processed and stored fish,
beef and pork

Tadashi Sakai and Satoshi Kawahara
Faculty of Agriculture, University of Miyazaki

Summary

In order to elucidate the role of NaCl for suppression of the formation of 4-hydroxyalkenals in
processed and stored fish, beef and pork, we investigated the changes on 4-hydroxyhexenal (HHE) or
4-hydroxynonenal (HNE) contents in fish meats or pork of beef containing NaCl, respectively.

Red sea bream meats containing 0, 0.3, 0.6 and 0.9 M NaCl were stored at -20°C for 20 weeks
and changes of HHE contents were analyzed. Significant difference were not observed in HHE
contents in all samples. Saury meats containing 0, 0.3, 0.6 and 0.9 M NaCl were stored at 0°C for 7
days and changes of HHE contents were analyzed. Significant difference were also not observed in
HHE contents in all samples.

Yellowtail meats containing 0.6 M NaCl and 0.6 M natural salt were stored at 0°C for 7 days and
changes of HHE contents were analyzed. HHE contents in the meats containing natural salt were higher
than those containing NaCl.

NaCl was added to fried pork, stored at 4 °C and changes of HNE contents were analyzed.
During storage periods, HNE contents in fried pork containing NaCl were significantly lower than those
not containing NaCl. NaCl was also added to fried 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 NaCl.

NaCl was added to boiled sardine meat, stored at 4 °C and changes of HHE contents were

analyzed. Significant difference were not observed in HHE contents in all samples.
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