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BACKGROUND AND OBJECTIVES 7
White film and sometimes white crystals on surfaces of vacuum packed, dry-cured hams are phenomenas very often seen on this type of Prodw \
but usually rejected by consumers. The composition of white film is controversial, but it is generally excepted that the main component 0 b
film is tyrosine (Toldra et al., 1990), which is formed during ripening of ham due to endogenous protease activity (Arnau et al., 1989; Arna il
1994). Many authors have discussed an influence of ham’s ripeness (Toldra et al., 1997) and storing temperatures (Arnau et al., 1994, Vuk eﬁy B
1998) on development of this defect, but there are almost no evidences in the literature about ham’s weight and packaging influence on whi T
development. o wh..
The aim of our work was to investigate an existence of correlation between ham weight (ripeness), methods of packaging and storing param %
and white film formation on Carso dry-cured hams.

MATERIAL AND METHODS

i
Two groups (thick and thin slices) of Carso dry-cured hams, each contained 14 hams, of two different weights (seven light 4-6 kg and seve! d"‘j
hams above 6 kg, in each group) were selected for our work, after they were aged for one year. Six 2-cm thick slices (thick group) or Z’mmfc[ﬂf B
slices (thin group) which consisted of three muscles (Biceps femoris, Semimembranosus and Semitendinosus), were cut perpendicular to the Al
from each ham. Before the storing three slices from the same ham were vacuum packed and three were packed in nitrogen atmosphere: Eaﬂ ,w'"'
three slices from the same ham and packed in the same way was then stored for 29 days at different temperatures: 8-10°C, 14-16°C and 20’0@ %
After storing slices were sensory evaluated by four-member sensory panel (scored by scale from 1 to 5) for white film intensity ; where ¥ 3{“ ’)Slé
means absence of white film and score 5 means heavy white film, and white crystal presence, where score 1 means absence of white cryst by
score 5 means unacceptable level of white crystals presence. \

!
. 1 ations;‘ devl
From surfaces of hams (all six combifd= i,

Table 1 Comparison of mean values (analysis of variance, Duncan’s test) of frequency of white film, storing temperature and white film inteﬂs‘l dfﬁ 311;1

white crystals intensity and tyrosine content in thick slices of dry-cured hams with various mm thick slices were taken and analy? o
white film intensity (of various weight, packaging methods and storing temperatures) tyrosine content with following prOC PE}

weight light hams : (Pearson, 1968): b
: packaging oot Slices were ground before analysis. % 1 An,
storing temperaturé (°C) 8-10 14-16 2022 sainple was Hoogenized . an Uit turrax y |

:vllT:t:rf:Lmrxrnlcnsnz; no lw.f. mo:er. ml:n F no:v.f. mo:er. mtlen. 5 norv.f. mo:er‘ mloen. F ik ol 46 i of SYL threslins aCid for hlld}\ '\I[L

win 1m frequen "

. e and then filtered through Schleicher & 2
white crystals (1-5 points) 1 1,2 1 135 1 13 1 19 1 iy - 2.9 3 OH aﬂd y d
tyrosine ., (umol/gd.m) | 20,08 | 35,17 i4503"% 3,1 | 22,58 {34,28' 50,711 193" 23,19 | 36,18 | - 2,9 583 ﬁlter PERSL 10 ml of 0,5M Na ol %;

TR it e Ao phices of Folin & Ciocalteu reagent were add"3 i IV i

white film frequency 0 4 = 1 6 0 2 5 0 of filtrate and well shaken. After 5 mlnin PYl 1

white crystals (1-5 poinits) E 1,4 1 3,5 1 1.4 . 27 1 1,7 = i 1002 absorbance at 660 nm was measur ed J Ay,
; vy

tyrosine .. (umolgdm) | - 2784 i 47,75 i 182" | 2198 { 3822 - 50° | 22,55 | 38,51 - j135" UNICAP SP 500 spectrophotometer- o 4 y
Height vyl content in pmol of dry matter of dry-¢¥ Bulz
packaging Xacutim was calculate by formula: 4

white film frequency 2 S 0 2 5 0 0 i 0 - ) Y

3 ; I
swhite crystals (1-5 points) | 1 12 . 2,8 1 12 - 22 - 12 e 40- 100
tyrosine ., (umol/gd.m.) | 23,60 i 3149 i - S1” 23813315 1 oaeliddan il T 2dd0n S 3 P (0’06363‘ Aggp —3,7924-10 )'R i

packaging nitrogen atmosphere d m {
white film frequency 1 ¥ 1 1 6 0 0 7 0 - (100 i A)HZO 100 M'y' ) §

: 2 IR
white crystals (1-5 points 1 1 1 02 ] 1,1 c 0,5 - 1,6 . L : y (

hi : ( ;P°m ) - . Legend: plcs i Vuk
tyrosine 5y (pmol/gd.m.) | 24,23 : 28,14 i45,55 3,3 22,99 : 33,66 - 3.2 - 29,39 - - Asso-absorbance of sample at A=660 nm, m-sam ‘\'ﬂld

Legend: a.s. = after storing, d.m. = dry matter; no w.f. = without white film (score 1); moder. = moderate white film (scores  (g), M,,-mol mass of tyrosine, %HZO-pcrceﬂt o I
1,5 to 2,5); inten. = intensive white film (scores 3 to 5) samplé
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PR RESULTS AND DISCUSSION

g
dikgssuhs have shown that at higher storing temperatures (14°C and more) the frequency of white film and white film intensity are at low, which
b er?d Arnau et al. (1994), as well. But high temperatures (around 20°C) are not suitable for storing, because of improper sensory properties
Ossible microbiological spoilage of dry-cured hams.

Tay,
E . . . . .
Comparison of average values (analysis of variance, Duncan’s test) of frequency of white film, white Storing temperature has strong influence on

Ctystals intensity and tyrosine content in thin slices of dry-cured hams with various white film

1tensity (of various weight, packaging methods and storing temperatures) Prsion. of Wh.lte crystz.ils o J-gued o
i 2 —— T.hose are opposite to white film more present at
; g hlgh.er.stormg temperatures. : '
ik G R Statistical analysis has shown that thick slices of
no w.f. : moder. i inten;, E no w.fi i moder. | inten.. F now.f. i moder. | inten.. F dry-cured hams are more frequent]y defected by
1 6 0 0 - 0 : 0 7 0 : white film as thin one as discovered by Arnau et
A L1 d o1 1 02 f 1,1 ; ¥ 5 13 ; ’ al. (1987) ant that white film is more intensive
24,19 | 3084 | - 1,4 o I 4 I L3173 600 - S on thick slices.
nitrogen atmosphere The important discovery is that the weight of
3 2 0 1 6 0 1 3 0 hams has important influence on white film.
14 1 ; 3‘ 1 L1 ; 1. L L1 A L Drying of heavy hams is slower and at the end of
BT AT 1206 2501 325 - | 21 12596 12925] . | 02 drying process they contain more water, which
peaYy hams is relevant for not only tyrosine solubility as
1 2 e < 7"”““"’0 . : " - ma.in component of white ﬁlm, but for other
— B s "B . k " 12 v amino acids that are present in dry-cured hams,
2587 2083 | 20 s w3068 in e - 12656i3249% - i s4 as well.
nitrogen atmosphere Compared to vacuum packaging, the packaging
0 7 0 0 2 5 0 1 6 0 in nitrogen atmosphere does not reduce white
. 1,5 - - 1 12 4 61 1 12 s 09 film development.
dm 30,87'1 -2 - 1292913138 - 19" g3 40 910 90/ 19

Ty : :
)iy after storing; d.m. = dry matter; no w.f. = without white film (score 1); moder. = moderate white film (scores
"N, = intensive white film (scores 3 to 5)
: s i . . . . . .
ioﬂsfl d%lowlth More intensive white film on the surface contain more tyrosine than hams without one, which is a proof more that the white film
;itY).'. i, Iggn‘lem is related to tyrosine content in hams. The same was discovered by other authors, too (Butz et al., 1974; Arnau et al., 1987; Arnau et

ol g 2 22‘ Statistical analysis has shown that the white crystals occur more often on thick than on thin slices and at higher temperatures (14-16°C
T ~200
‘oedu' L)
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