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Abstract

The aim of this study was to analyze the effects of salt and drying period on the physicochemical and sensory parameters
of dry-cured ham ripened in a controlled condition. In this study, three treatments were performed: High salt group (HS),
salted with 7 g kg 'salt (w/w); Middle salt group (MS), 5 g kg'!salt and; Low salt group (LS), 3 g kg''salt. Three conditions
of drying period were applied including 180, 270 and 360 d at 19°C and 65% relative humidity, and the physicochemical
character and sensory properties of M. biceps femoris were investigated. pH and water activity were decreased with increas-
ing drying period, and the pH of LS was higher than that of other treatments (p<0.05). When increasing the drying period,
the hardness of HS was steadily raised for 360 d, whereas LS and MS hardened between 180 and 270 d (p<0.05), and there
was no significant difference after 270 d. Cohesiveness, glumness and chewiness had a positive relationship with the drying
period. Also, springiness, glumness and chewiness showed a positive relationship with salt level. Chroma and hue value
were improved by increasing the salt level. As the drying period increased, the rate of hardness and flavor intensity was
increased. In general, this research can be used as essential information for the mass production of dry cured ham.
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Table 1. Effects of salt levels and drying periods on chemical parameters of dry-cured ham

Drying time (d)
Item
180 270 360
HS 6.84+0.304 6.01+0.045° 5.98+0.035¢
pH MS 6.62+0.06" 6.10+0.025° 6.16+0.045°
LS 6.65+0.17 6.31£0.11* 6.35+0.06°
HS 0.85+0.014° 0.82+0.015¢ 0.7840.01¢¢
Water activity MS 0.89+0.00"" 0.86+0.015%° 0.84+0.00"
LS 0.93+0.00"° 0.90+0.0152 0.884+0.01¢2
Salt content HS 8.92+0.385 12.01+0.15% 8.65+0.155
MS 6.26+0.26"8° 5.38+0.365° 6.42+0.27°°
(% wet matter) ) b )
LS 4.59+0.18° 5.25+0.39 4.70+0.19¢
HS 2.88+0.13 1.99+0.208 8.09+0.732
NaNO, (ppm) MS 2.34+0.258® 1.51£0.138 4.91£0.544°
LS 1.98+0.275° 1.37+0.16%° 4.06+0.89""
HS 2,749.17+47.16" 3,690.17+161.43* 3,471.00+88.154
Calorie (cal/g) MS 2,835.67+72.56" 3,866.33+235.56* 3,657.00+121.42%
LS 2,793.83+64.05" 3,643.50+142.06" 3,765.67+136.63"

HS: high salt, 70 g kg™'; MS: middle salt, 50 g kg™'; LS: low salt, 30 g kg'
ACValues with different superscripts in the same row differ significantly (p<0.05).
*“Values with different superscripts in the same column with the same chemical parameter differ significantly (p<0.05).

*Mean£SE
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Table 2. Effects of salt levels and drying periods on texture
properties of dry-cured ham

Texture Drying time (d)
parameter 180 270 360

HS  5.24+0.85% 7.96+0.56%% 1024+ 0.48%

Hard
a(rk;ess MS  3.02£038% 9.43£0.60°*  9.40+ 0.59%%
LS  2.32+0.40%° 7.16+0.48%° 8.02+ (.79
Sorinei HS 9.78+1.378% 11.30+1.12%2  17.21+ 0.34%2
nefs ( nfm) MS  5.49+0.67% 11.54£1.01%  16.58+ 0.477
LS  2.79+0.49%°  6.67+0.96"  13.18+ 0.91*"
Cohesive. 1S 0.43+0.018  0.49+0.048¢ 0.58+ 0.02%
neS;V T MS  042+0.02°  0.38+0.02%°  0.56+ 0.014
LS 0.40£0.01% 0.41+0.01B®  0.59+ 0.02%
Gummi HS 2.27+0.37°® 3.90+0.44° 5.97+ 0.36%
ness (kg) MS  1.26+0.16° 3.60+0.31° 5.24+ 0.304
LS  0.92+0.15% 2.9440.18"® 475+ 0.514
Chewiness 1S 24.5447.228% 44.88+7.508¢ 103.01% 7.414
(ke*mm) MS  7.36£1.59%° 41.73£5.43%  86.77+ 5.20%
LS  2.85+0.885" 20.12+3.96%°  64.444+10.84"0
HS: high salt, 70 g kg''; MS: middle salt, 50 g kg™'; LS: low salt,
30 g kg
ACValues with different superscripts in the same row differ signif-
icantly (p<0.05).

*“Values with different superscripts in the same column with the
same chemical parameter differ significantly (p<0.05).
*MeantSE
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Table 3. Effects of salt levels and drying periods on color
characteristics of dry-cured ham

Drying time (d)
1 1
Color value 130 270 360
HS 42.49+0.62  39.12+0.45®  39.42+1.92
CIEL* MS 43.35+1.17%  40.29+0.45% 38.81+0.76°
LS 43.73+1.40°  38.24+0.88%° 39.39+0.60°
HS 10.93+0.21®  12.09+0.54"  11.63+0.38"
CIEa* MS 11.59£0.32"  11.78+0.18"  12.14+0.36"
LS 13.25+0.348  13.27+0.30%% 14.67+0.31**
HS  6.53+£0.10%%  6.62+0.25° 8.18+0.75%
CIEb* MS  5.89+0.17%"  6.90+0.32°8  7.60+0.60*
LS  6.28+0.10%*  7.36+0.18% 8.45+0.314
HS 12.74+0.18"  13.80+£0.50°  14.00+0.48"
Chroma MS 13.01+0.34%"  13.67+0.14"B 14.36+0.52""
LS 14.67+0.318  15.19+0.258%  16.94+0.39"
HS 30.88+0.67°  28.82+1.38  33.31+2.31
h°y MS  27.02+0.56%" 30.29+1.40°B 31.87+1.84*
LS 25.39+0.68%° 28.98+0.93*  29.92+0.68%

HS: high salt, 70 g kg''; MS: middle salt, 50 g kg™'; LS: low salt,
30 gkg™.
A BValues with different superscripts in the same row differ sig-
nificantly (»p<0.05).
*“Values with different superscripts in the same column with the
same chemical parameter differ significantly (»<0.05).
*MeantSE

T= AE 3602 ¢ LA A= Sk v
ATE AZ 27097 360 Atololl ATt f2]F
YERH 2ATHp<0.05). A= (Chroma)= 42] A
R, a7 AT AYY B A9 A
2 oA AT} DGTH FETHD BE A2
A e oE =2 AEE YEHATHp<0.05). =5
Z71710] RolA5E P79 AGT ATt Fo17
B2 STV (p<0.05), 2F APgEo] e AF 1%
7to] Pold4E AWF A4 el Row 249
o} A hyyE AE 180GNXRE g HEgEe] e
Aol thehho] mATANN AATS TR Frol7
o7 w2 Fe eIt p<0.05). AX7IRE A9A] T4
2o} AT feHQ AolE Lol AZ7ITbo]
Aol ST BAEFS HERIANAL(p<0.05), X7
0] ZojA5E Aol AAAAE Ae & 5 Ak
Andres 5(2005) =HA| St E o] &g olwl et 3
(Iberian ham) A|Z A] FDAFTFS 119(6%), AD3%)L
2 Xt A, gEFAU Rk A A

Sz W oWE 54 54 Aolw WAL 4 4l
Aok Basiov, B AT Ads Ag AgEol
weh 4 54l ge Aolrh wasel Ve apske
dolgt Aus yehfii=t], olefgh ztole AREE Y
A FE 93 Ao =Z o AZITH(Campbell-Platt and
Cook, 1995).

T

A 57
==

A
3
ol o

ot

Ly
a

2

lo i 2

#Hsd 54

Table 4= L9} 57 249 37400 AxH AL
o] #A5H B AF AT dx7Ite] vAl=
G ARG Aot} S9to g SA3 A A (redness)
= oa Al A2l GRS A Z4TH(p<0.05).
34 Z (fermentation aroma)e 360Q 59 AZAIZ] AG
Toll A 28 77 B AFRAZ 1GF, TET BU o
&t Ao 2 YE=H (p<0.05), 5 A Tl 94
& olito]l =Y Aty X7] Axr) wEA g o
AGFe] wFe FAA A ke o] 2EHAY] o
i daEH, AF3 T2 LEPVE FoAsh=
7o) #gE FUHER] Ao /S AAE & Ut
7% (hardness)= E& 27N g Ay g<Eol o
E F93Ql AfolE HERN LM (p<0.05), 53] A2
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Table 4. Effects of salt levels and drying periods on sensory
properties of dry-cured ham

Drying time (d)
Sensory parameter
180 270 360

HS 6.73+0.30 7.2240.30  6.78+0.19
Redness MS 6.72+0.31 6.53£0.13  6.75+0.34
LS 6.49+0.36 6.67+0.27  6.67+0.17
Fermentation HS 6.82+0.24 5.9540.39  6.72+0.19"
aroma MS  6.66£0.09*  6.10+0.29®  6.70+0.10*"
LS 6.62+0.93 7.11+0.54 7.354+0.22°
HS 6.00+0.30*  5.79+0.32*  6.17+0.29*
Hardness MS 4.86+0.128°  5.47+0.124* 5.72+0.25%¢
LS 4.24+031°  4.46+0.21° 4.87+0.30"

5.00+0.30"" 5.22+0.05"°
5.384+0.12B% 5.80+0.18"*

HS 4.48+0.23B¢
Juiciness MS  5.35+0.09°°

LS 6.12+0.154B  569+0.15%  6.17+0.134°

HS 7.76£0.12A%* 7.40+£0.245* 7.95+0.12¢
Saltiness MS  6.63+0.16°  6.45+0.23°>  7.15+0.28°

LS 5.64+0.10°  5.96+0.23"  5.97+0.17¢
Flavor HS 6.4440.30%"  6.62+0.21°% 7.23+0.16"*
. ! MS 6.65£0.19*°  6.28+0.18  6.60+0.25"
intensity

LS 5.47+0.47%  6.39+0.29" 6.82+0.15"

HS: high salt, 70 g kg!; MS: middle salt, 50 g kg™'; LS: low salt,

30 gkg™.

A Byalues with different superscripts in the same row differ sig-

nificantly (p<0.05).

*“Values with different superscripts in the same column with the
same chemical parameter differ significantly (»p<0.05).

*Redness, O=pale pink, 10=dark red; fermentation aroma, 0=
odourless, 10=very intens odour; hardness, O=very tender, 10=
very firm; juiciness, O=extremely dry, 10=extremely juicy; salti-
ness, 0=not to very salty, 10=very salty; flavor intensity, 0=fla-
vorless, 10=very intense flavor

*Mean+SE

Az 18097 360900 AFAH TN 7P & F
E Uepion, 1979 AMEFe dxVIZe] sojdS
& U=V} STk ASE YERATHp<0.05). AFTl
A Ax7IZre] dojdpE FH|Ert fojHos FUIs
olfi= 180 ZAIQ] FH|=rF AlY k7] whitoelia,
2704 XSRS W FAAE T vlg 7
£ el

olde] Axjel ofshd =HA Sty EEAF Az
T GA Al APEHE 25 Eole A AA™A F
Aol s vF F o, AgAY e ATkt
S A AA dozH AH|Re] QT we AY Al
Z8 F U= 7FAE AABRL Ut webA] 2 AR
A7} Ao Mo A3 AlF Aol Bt VzAls
2 2385 Aow AlgHy.

X
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N
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