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The Effects of Salt and NaNO:z on Physico-Chemical Characteristics of Dry-cured Ham
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National Institute of Animal Science, RDA, Suwon 441-350, Korea
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Abstract

The aim of this work was to analyze the effects of salt and NaNOZ2 on weight loss, proximate compositions,
chemical parameters and texture characteristics of dry-cured ham processed using Korean methods. Four
different treatments were considered: The HS group of 3 hams (11.30 kg) was salted with 9.2 g/kg salt (w/w)
(high salt batch), the HS+NaNO2 group of 3 hams (10.65 kg) was salted same as HS group and added 100
ppm NaNO2. The LS group of 3 hams (11.42 kg) was salted with 6.2 g/kg salt (w/w) (Low salt batch), the
LS+NaNO2 group of 3 hams (10.62 kg) was salted same as LS group and added 100 ppm NaNOZ2. The
highest weight losses took place at the drying stage (27.46, 28.25, 26.99, and 28.42%).

However, there were no significant differences in the weight losses between treatments (p)0.05). The moisture
content was significantly affected with addition of NaNO2 (p(0.05), the LS hams had significantly higher
moisture content than HS+NaNO2 and LS+NaNO2 (p¢0.05). The level of salt and NaNO2 did not affect the
fat, protein and ash contents. The hardness and chewiness in biceps femoris muscle from LS hams were
significantly lower than in the muscles from HS+NaNO2 hams (p(0.05). The NaNO2 did not affect the
texture characteristics of dry-cured hams. The processing conditions significantly affected the chemical

parameters of biceps femoris muscle (p(0.05). The water activity in biceps femoris muscle from LS hams was
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significantly higher than in muscles from HS and HS+NaNO2 hams (p(0.05). The salt content in biceps

femoris muscles from LS+NaNO2 hams was significantly lower than in the muscles from HS and HS+NaNO2

hams

(p(0.05). The NaNO2 treatment did not affect the NaNO2 content in biceps femoris muscles (p)0.05). The

processing conditions did not significantly affect the lightness (L), redness (a), and h™ of biceps femoris

muscles (p»0.05). The yellowness (b) and chroma in biceps femoris muscle from HS+NaNOZ hams were

significantly higher than in the muscles from HS and LS hams.
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Fig. 2. Relative humidity during drying and aging.

Table 1. The effects of salt and NaNO2 on weight loss of dry-cured ham

End of curing. % 4.456+0.30 4.86+0.65 3.87+0.42 .384+0.80
End of drying, % 27.46£0.65 28251216 26.99+0.32 28.42+2.76
End of aging, % 10.39£0.62 10.24+1.10 10.64+0.42 11.83+1.60
Total weight loss, % 34.99+0.69 35.55x2.70 34.76+£0.59 36.81x3.48

*All values are mean+SE.

PHS : high salt (9.2 g/kg salt (w/w)].

HS+NaNQ: : high salt (9.2 g/kg salt (w/w)] + NaNC2 (100 ppm).
LS low salt (6.2 g/kg salt (w/w))

LS +NaNO2 © low salt [6.2 g/kg salt vv/w J 4+ NaNOs (100 ppm).
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Table 2. The effects of salt and NaNO2 on proximate composition of dry-cured ham

Moisture, % 50.29+1.15%b 48.09+1.16b 53.10+1.03a 48.12+2.08b
Fat, % 6.15£0.55 7.45+0.90 £6.05%0.51 8.45+0.79
Protein, % 32.71£0.85 33.30£2.12 32.92+1.07 35.05+2.26
Ash, % 1.13%£0.11 1.0520.11 1.08%0.04 1.39£0.13

a,bValues with different superscripts in the same row differ significantly (p(0.05).
*All values are mean£SE.

"HS : high salt (9.2 g/kg salt (w/w)].

PHS+NaNQ: : high salt (9.2 g/kg salt (w/w)] + NaNO2:(100 ppm).

®LS : low salt [6.2 g/kg salt (w/w)].

YLS+NaNQ: : low salt [6.2 g/kg salt (w/w)) + NaNO22(100 ppm).
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Table 3. The effects of salt and NaNO2 on texture parameters of dry-cured ham

Hardness (kg) 12.09£0.89 13.26£0.68° 9.32+0.08 11.88+0.88
Springiness (mm) 25497+1.23 25.16+1.44 26.90+0.72 25.12+1.07
Cohesiveness 0.40+0.02 0.4140.01 0.40+0.01 0.43£0.03
Gumminess (kg) 4.91£0.67 5441026 3.76%013 5.11£0.70
Chewiness (kg*mm) 126.08£10.58 136 22+5.34° 100.79:£0.70 127.12+12.90%
*Mean£SE.

"HS © high salt (9.2 g/kg salt (w/w)].

PHS+NaNQ: © high salt (9.2 g/kg salt (w/w)] + NaNCz (100 ppm).
LS low salt [6.2 g/kg salt (w/w)),

LS +NaNO: © low salt (8.2 g/kg salt (w/w)) + NaNO2 (100 ppm).
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Table 4. The effects of salt and NaNO2 on chemical characteristics of dry-cured ham

Water activity (%) 86.03+ 1.03
pH 546+ 0.04°
Salt content (% wet matter) 6.85+ 0.42°
VBN (mg%) 32,19+ 0.62°
NaNO2 (ppm) 235+ 0.31°

Calorie (cal/g) 2,646.67+87.94

88.78% 0.35° 8810+ 0.67° |

85.42% 0.61

558+ 0.02* 5.56+ 0.05* 567+ 0.04
7.81+ 0.25° 593+ 0.22* 560+ 0.22°
32.63% 2.71° 35.30+ 0.32* 39.22+ 1.57¢
2,33+ 0.28° 1.28+ 011 171+ 0.09*

2.877.00£50.96 2,654.33+£101.76 2,966.33+£136.07

“*Values with different superscripts in the same row differ significantly (p¢0.05).

*All values are mean+SE.
"HS  high salt (9.2 g/kg salt (w/w)).

ZHS+NaNO: : high salt (9.2 g/kg salt (w/w)] + NaNO2:(100 ppm).

915 : low salt (6.2 g/kg salt (w/w)).

“LS+NaNQ: : low salt (6.2 g/kg salt (w/w)] + NaNO2:(100 ppm).
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Table 5. The effects of salt and NaNOz on color parameters of dry-cured ham

L 48.13£0.83 44.99+0.80 46.15%+0.60 45.061.61

Color a 12.5310.44 13.81£0.51 12.72£0.83 13.28£0.69
b 6.34+0.30° 7.88+0.3% £.13+0.61° 7.41+0.06%

Chroma 14.06+0.27° 16.02£0.41° 14.19£0.47° 15.22+0.62*

h’ 26.93+1.80 29.76%+1.63 25.89+3.78 29.27+1.20

**Values with different superscripts in the same row differ significantly (p{0.05).

*Mean+SE.
"HS : high salt [9.2 g/kg salt (w/w)].

PHS+NaNO2 - high salt (9.2 g/kg salt (w/w)] + NaNO2 (100 ppm).

LS : low salt (6.2 g/kg salt (w/w)).

“LS+NaNQ? : low salt (6.2 g/kg salt (w/w)) + NaNO2 (100 ppm).
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