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Cy-Cure Ham : Physicochemical and Ultrastructural Analysis During the

’ AR

RAND A
Depan anA CATALA. JA PEREZ-ALVAREZ and ME. SAYAS-BARBERA
4002] Snto de Tecnologia de Alimentos. Universidad Politécnica de Valencia. Camino de Vera 14

Alencia, Spain

gy

S Phy
"‘ge I’/‘\“Coch“mlﬁal analysis and Ultrastructural disorganization were studied during the postsalting

Nq Bige Ory~Cureq process. The muscles under study were : Gracilis, Semimembranosus, Semitendinosus
Wtrm *0s femum; Physicochemical parameters ( pH, water activity , salt concentration and residual
a“ﬁm Rat ThoW“d that during the posfscﬂrmg stage reached inhibition values

erflhc Vitras Structure ( A and | bands, H zone, M line ) showed that all ultrastructure disappeared for

EMimembranosus and Scm]fendmocuc at the end of postsalting stage.

for Clestridivm botulinum,

Fakmc:ZrVSDamDh processed meat industry traditionally made dry-cured products like " Chorizo ~
Mintgy . * DUt the most important of these products is the Dry-Cured Ham. * DIAZ RUIZ ( 1990 )
sty that the Spaniards have the highest consum of this product in CEE. In 1991 the Dry-Cured Ham
M3 ® 991ng to proguce 173,000 Tm.

€ dny X i
& tur ar - T¥~cureq process can be divided in three fundamental stages : Salting, Post ing and Dry
P\ l. Thﬁ-

Qy'\cur‘ﬁ.‘_j N Salting and Postsalting stage take place at low temperature ( < 3.3 ¢C ‘J T he Spanish
ISt 5 3 gre ardm has not been sufficiently studied because this product was aft industry. Actually

¢ Dyr “ INterest to know all factors that have influence in this proces

,:0:?“9 ) 'getD: Toctéa ting stage physicochemical and ultraestructural changes take place. " SAYAS et al.

bap“?ntr ation Med that in this stage the physicochemical parameters more important are salt
m“@b » Teésidual nitrite, water activity and pH, while the ultrastructural changes affect the

Herns

Th ) i ;
& 0 '® aim of this work was the study of the physicochemical and ultrastructural parameters

g
teng; ODO°t531tmg stage in the principal muscles of ham ( Gracilis, Semimembranosus,
SUS and Biceps femoris ).

T

am he DFeSeN.

wafwﬁ‘r 't Study was carried out with 10 female hams ( Large white x Belgium White ). All the
v [}

Se
'rm e]ecnonated for the Spanish Inspection like IB ( aproximately 76 Kg ). The zone under study
My S w U between the central part of the femur bone and the perpendicular zone at that bone. The
of

Fe i
Ssrm ®nght. 0|brdm‘°d with a hollow cilinder of stainless steel with an inner diameter of 38 mm and 160
t n

S ndln SUs the meat cilinder were identified the fol lowing muscles : Gracilis, Semimembranosus
*hh”lhg of o 2Nd Biceps femoris. The samples were successively taken at 0, 7, 14, 21 days after th
il ® Process. The physicochemical parameters under study were : pH, water activity ( aw ),
‘er‘tratlon ( C17) and the residual nitrite ( NO2 ). The engaged methods were

PH.- Ingold Crison 406 Electrode

i Novasina Thermoconstanter TH2. Humidat recording TH2/ IC11. Working

or temperature 25°C.

T ISO R1841

NO3 -

ISO/DIS 2918. Dicde Array HP 8451A. Spectrophotometer
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The samples for ultrastructural analysis were cutted into strips ( 3mm x 1 mm ) of 10"‘9'
sections of muscle fibers, before subsequent fixation. Tissue samples were inmediately fixed in?
Glutaraldehyde solution. The samples were postfixed in a 1% Osmiun Tetroxide solution and tneﬂ 0
dehydrated with a graded series of acetone and embedding in Araldite. Silver section weré Lut
Reichert Jung Ultracut. A Phillips EM 40 Transmission Electron Microscope was used for obsef‘/n
sections.

BESULTS and DISCUSSION

the must

The tables 1 to 4 show the physicochemical and ultrastructural analysis of
study during the postsalting stage.

B A | ,

. e, , 5U°
Fig. 1 Electron micrograph of Gracilis muscle Fig. 2 Electron micrograph of Semlmembrano

at 0 days after the beginning of postsalting 14 days after the beginning of postalting 2 stad’
stage ( x 12 500 ) (x 10000) =7 line.
process
time # ; ~
Sara N 0 7 14 21
meters
pH 5,66 £ 0,04 5,55+ 0,05 5,60+0,10 5,70+ 0,08
aw X 102 97,76 £ 1,35 96,15 ¢+ 3,25 95,13+ 2,87 95,65+ 2,25
Asein - lis.90a2 84 15,56 + 1,84 13,072 1,69 5,15 0,84
aqueous phase| ' 277 ¥ < g L gatt e o e B
reg“é‘ﬂ”“me 68,286:8,88 | 2435:23.13 | 27332:17,08 | 352,154 14,75
- At the beginning of Postsalting stage all banding patterns
Ultrastructural (Aand| ), H zone and M line disappear.
changes - Filamentous aspect of the sarcomere disappear.
- These characteristics can be observed during the postsalting
stage.
Table 1.- Physicochemical parameters and Ultrastructural changes i
for Gracilis muscle during the postsalting stage. ind”

pH values increased in this stage in all the muscles of ham. This phenomena WLERT*\
agree with the " BELLATI et al. ( 1983 ) results " for Parma Ham and the results of dO
( 1986 ) " for Spanish Dry-Cured Ham, in these works showed that the pH value at th C\?f
stage is aproximately 5,9 s v
water activity values ( aw ) showed notorious differences in the differe’ aclT‘5 5
under study. The muscles with an important decrease of aw values were Jrep g
Semimembranosus, this was for a high salt concentration that this muscles had at !
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il
‘; # Praoces
. tim
o Para NCiavs) 0 7 14 21
) Meterg
ut v
ing’ pH 5,63+0.28 5,78+ 0,13 5,651 0,05 5.81x0,13
awx1p? |99,40:0,16 99,25+ 0,38 98,611 1,27 97,20 £ 0,24
R salt in
| > . ; =
u'“‘“'f 8Qusoys phas) 2,29+ 1,03 5,27+ 1,04 5,38+ 1,76 4,69+ 1,494
: o
| *Sidual nitritg o
pRMm 38,34+ 5,83 40,74+ 7,73 115,94+ 11,88 126,07+ 12,05
E)Irastmctura] - H2one disappear at the beginning of the postsalting stage
*hﬁng% - Definition 1ose between juntions A band and | band at 14 days
after the beginning of the postsalting stage ( Fig. 2 ).
- All banding patterns ( A, | bands ), H zone and M line disappear
at 21 days after the beginning of the postsalting stage.
Table o
”‘usuge <~ Physicochemical parameters and Ultrastructural changes for Semimembranosus
& durmg the postsalting stage.
of
b DOSTh .
Ay -va]qza'tmg stage, at the same time the Semitendinosus and Biceps femeris the decrease of
»831@8 Was in function of salt diffusion.
o togk . 2@l Nitrites values increased during the postsalting stage, the higher residual nitrite

Comeﬁtrc_e N Gracilis muscle, in the * HUERTA ( 1986 ) work reported " that the higher
ang ermdtm was for the growth of Nitrate reductase flora, at the end of this stage for Gracilis
Clog s Membranosus muscles reached inhibition concentration of nitrite for the growth of

I Tm pags s = ; : . ; 3
‘I botulingm for Semitendinosus and Biceps femeris muscles the effect of salt

7 14 %8
5,80+£0,14 5,70 £ 0,07 595+0,13
Wx10° |gq
\\v 49,58 + 0,09 99,53+ 0,05 99,48+ 0,13 99,30 =z 0,09
% —
éqsa]lln
| et e o,
% 0,67 0,12 1,49 £ 0,39 1,55 £ 0,30 3,322 0,28
MRat
VS]UUQ] n“r‘ite o
%19,74:4,14 33,27 £ 6,22 77,42+ 10,18 113,56+ 11,48
)
cngpa“rumum - All banding patterns remain and a myofibrillar swelling occurs
NGes at 7 days of the beginning the postsalting stage
- Myofilaments structural disorganization and disappeareance of
all banding patterns take place at the 21 after the beginning of the
postsalting stage
. gat’le
o [P : - ; FE RN 8
0 “rlng the ‘hyolCoLhemwal parameters and Ultrastructural changes for Semitendinosus muscle
W " POstsalting stage,
m‘ conc 2 -

the decrease of water activity and residual nitrite generated the conditions for

5t S POWth of CYostridium botulinum

"ach)ig be?mmng of postsalting stage the muscle with the higher salt concentration was the

: ‘182‘1 Otber muscles increased salt concentration in functicn of the process time. At the

Cleg, Wgﬂage was when it was reached a salt equilibrium in Gracilis and Semimembrancsus

tms 3 éq Sreas for Semitendinosus and Biceps femoris the salt equilibrium did not take place
€. The higher salt concentration in Gracilis muscle at the beginning of the postsalting

Thu
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process
ime - 1
Para ays) 5 ' I8 4
meters
pH 562+0,15 5,75% 0,23 5,80+ 0,28 5,880,118
awx102 99,62+ 0,16 99,56+ 0,11 99,57 £ 0,22 99,34+ 0,23
% salt in 1,27 £ 0,40 1,50 £ 0,47 1,87 0,38 2,18 £ 0,60 |
aqueous phase ‘
» T
et el 16,68 + 1,67 19,03 £ 2,93 95,25+ 10,44 | 102,00 9,91 |
|
g;;;asegructural - Ultrastructural remain with all characteristics of fresh
9 muscle ( all banding patterns remain ), development a
swelling of sarcomeres at A band, at 21 days after the beginning
of the postsalting stage.

Table 4.- Physicochemical parameters and Ultrastructural changes for Biceps femoris musclé
during the postsalting stage.

stage was the cause of ultrastructure disorganization, this disorganization can be observed in fig!
The salt diffusion to the other muscles made that ultrastructural disorganization took place at
different times of the process. In the postsalting stage reached the ultrastructural dzcorgamzat
in Gracilis, Semimembranosus and Semitendinosus muscles, whereas for Biceps femoris this
ultrastructural disorganization took place in the Dry-Maturation stage

CONCLUSIONS

During the postsalting stage the ultrastructural disorganization do not take place at the 5ameé Usde :
time ,the ultrastructural disorganization begins in the upper muscles. Gracilis is the first ™ 5gi-ii
that all the banding patterns and myofibrilar structure disappear, these changes occur 1N minm@ L;
stage. In Semimembranosus the total disorganization takes place at 7 days after the Deg;fter[;
postsalting stage, for Semitendinosus all structural disorganization takes place at 21 days °
beginning of the postsalting stage, and for Biceps femoris during the postsalting stage only
swelling at the end of this stage, and all banding patterns remain.

The pysichochemical parameters in the postsalting stage are not yet in equilibrium, 15 td p
the dry-cured ham does not reach the conditions to be included like an Intermediate Moisturé 2
the end of this stage the C/ostridium botulinuncan be inhibited in his growth.
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