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INFLUENCE OF HAM WEIGHT, PACKAGING METHOD AND STORING ON WHITE FILM DEVELOPMENT ON CARSO 
CURED HAMS
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BACKGROUND AND OBJECTIVES

White film and sometimes white crystals on surfaces of vacuum packed, dry-cured hams are phenomenas very often seen on this type of P" J  
but usually rejected by consumers. The composition of white film is controversial, but it is generally excepted that the main component o , 
film is tyrosine (Toldra et al., 1990), which is formed during ripening of ham due to endogenous protease activity (Arnau et al., 1989; ArnajJ r 
1994). Many authors have discussed an influence of ham’s ripeness (Toldra et al., 1997) and storing temperatures (Arnau et al., 1994; Vu* * 
1998) on development of this defect, but there are almost no evidences in the literature about ham’s weight and packaging influence on w"‘ j 

development. Jk
The aim of our work was to investigate an existence of correlation between ham weight (ripeness), methods of packaging and storing pafa ! 
and white film formation on Carso dry-cured hams.

■ihil

MATERIAL AND METHODS ...» 
■ikit

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 seven ^  ^* -•**** —  ------—j --------- -------- 7------ ---------------  7 \ *_/ rill11
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 2-m 
slices (thin group) which consisted of three muscles {Biceps femoris, Semimembranosus and Semitendinosus), were cut perpendicular to the J
from each ham. Before the storing three slices from the same ham were vacuum packed and three were packed in nitrogen atmosphere. ^
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 2°^. ^
After storing slices were sensory evaluated by four-member sensory panel (scored by scale from 1 to 5) for white film intensity ; where ^  
means absence of white film and score 5 means heavy white film, and white crystal presence, where score 1 means absence of white cryst
score 5 means unacceptable level of white crystals presence. 0ns‘

Table Comparison of mean values (analysis of variance, Duncan’s test) of frequency of white film, 
white crystals intensity and tyrosine content in thick slices of dry-cured hams with various 
white film intensity (of various weight, packaging methods and storing temperatures)

From surfaces of hams (all six combin3"!^, 
storing temperature and white film intens1̂  ̂
mm thick slices were taken and analy2 j

S

with following P1ifOC6

...lie'« hams., 
vacuum

storing temperature (°C) 8-10 14-16 20-22

white film intensity no w.f. moder inten. : no w.f. moder. : inten. : no w.f i moder. inten.

white film frequency 1 4 2 i 2 4 j 1 j 1 I 6 0

tvrosine,,  (¿imoi/g d.m.) 20,08 35,17 45,03u 3,1 | 22,58 34,28’ ;50,71u ! 19,3*** 23,19 1 36,18 - 2,9

packaging nitrogen atmosphere

white film frequency 0 4 3 I 1 6 j 0 \ 2 I 5 0

white crystals (1-5 points) . 1,4 1 3,5 1 1 1,4 j - j 2,2 1 i 1,7 - 10,2**

tvrosine,, tyimol/gd.m.) . 27,84 47,75 18,2* | 21,98 38,22 j - ! 5,0* 22,55 j 38,51 - 13,5“

packaging vacuum

white film frequency 2 5 0 j 2 5 j 0 I 0 j 7 0 -

white crystals (1-5 points) 1 1,2 . 2,8 j 1 1,2 j - j 2,2 j - 1 1,2 -

tyrosine (pmol/g d.m.) 23,60 31,49 . 5,1* ! 22,38 33,15 j - I 14,4*’ - j 29,40 - _

packaging nitrogen atmosphere

white film frequency 1 5 1 j 1 6 S 0 1 0 1 7 0 -

white ciy'stals (1 -5 points) 1 1 1 0.2 [ ....1..... ....y ....!..... .......1. - 1 1,6 -

| tyrosine tyunol/g d.m.) 24,23 28,14 45.551'3 5,5* j 22,99 33,66 j - j 3,2 ! 29,39 -

tyrosine content 
(Pearson, 1968): ^
Slices were ground before analysis. T'v° 4 
sample was homogenized in an Ultra tuf p 
mixer with 4 0  ml of 5 %  threeclor a c id  

and then filtered through Schleicher & .if
----------- ,011a"“'

added
of filtrate and well shaken. After 5 m'n" pi

A ifl ;absorbance at 6 6 0  nm was measureo ̂

\
0

K.

5833 filter paper. 10 ml of 0,5M N aO H  a" 
of Folin & Ciocalteu reagent were adde< ^

UNICAP SP 500 spectrophotometer. 11 ̂  
content in pmol of dry matter of dry-cUfe 
was calculate by formula:
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Legend:

Legend: a s. = after storing; d.m. = dry matter; no w.f. = without white film (score 1); moder. -  moderate white film (scores 
1,5 to 2,5); inten. -  intensive white film (scores 3 to 5)

|e,5*
Aiio-absorbance of sample at L=660 nm, m-S31”"  ̂̂  
(g), M,y-mol mass of tyrosine, %H20-percent0
sample
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'lie result h
discOveredS a Sh° Wn that &t higher St° ring temPeratures ( 14°c  and more) the frequency of white film and white film intensity ; 
andPossiKi naU Ct 31 (.1994)’ as wel1 But high temperatures (around 20°C) are not suitable for storing, because of improper sensory properties 
tab] e microbiological spoilage of dry-cured hams.

Comparison of average values (analysis of variance, Duncan’s test) of frequency of white film, white 
intStalS inlensity and tyrosine content in thin slices of dn r-cured hams with various white film 
a a josily (of various weight, packaging methods and storing temperatures) __________

' .............................................................. .....hehl.tiamsl.............................................................. J|
...........................,.... \i.......... \  _  vacuum
................ 8-JO...... . ...... I... ..............14-16
no w.f. : moder. • inten.. i F j no w.f. \ moder. ■ inten.. i F

... ...........

...
£ ....“t.(!.;5.|>oints)

“■/«Am.

■SSîtcrw ..............
^  -5 poinsj

... ŜJgh*

f̂ilm-si ----
...

sih ....V'5 points)

Ä t t b s ä ä ;

[....... 20-22

j no w.f. i moder. i inten..
.....6 .... j...... 0 .... j ............. j....0 I 7
....l t2 j .......- ....j  0,2 ] ....- j y

30,84 I - j 1,4 j ! 31,33

7
1,3

31,73
nitrogen atmosphere

28,97
1

41,27
j 8,5 
! 20,6“

1
1

25,01

6

1,1
32,53

1,5
2,1 25,96

6
1,1

29,25
0,5
0,2

6
1,1

29,83 2,7

heavy hams 
vacuum

7
1,2

30,68

1
1

26,56

6 {
....I,?...]..,
32,49 I

2,7
5,4*

nitrogen atmosphere
7

1,5
30,87

>5); in te lf -spring; d m. = dry matter; no w.f. = without white film (score 1); moder. = moderate white film (scores■ho 2
, inten - • * W‘-T 1X  ‘ ~ oitensive white film (scores 3 to 5)Cwith

hi,

2
1

29,29

5
1,2

31,38
6,1

1,9 ! 28,34

6
1,2 0,9

1,9

Storing temperature has strong influence on 
formation of white crystals on dry-cured hams. 
Those are opposite to white film more present at 
higher storing temperatures.
Statistical analysis has shown that thick slices of 
dry-cured hams are more frequently defected by 
white film as thin one as discovered by Arnau et 
al. (1987) ant that white film is more intensive 
on thick slices.
The important discovery is that the weight of 
hams has important influence on white film. 
Drying of heavy hams is slower and at the end of 
drying process they contain more water, which 
is relevant for not only tyrosine solubility as 
main component of white film, but for other 
amino acids that are present in dry-cured hams, 
as well.
Compared to vacuum packaging, the packaging 
in nitrogen atmosphere does not reduce white 
film development.

Vel°Pm more 'ntensive white film on the surface contain more tyrosine than hams without one, which is a proof more that 
’ related t0 tyrosine content in hams. The same was discovered by other authors, too (Butz et al., 1974, Arnau et al.,

C)

% E N T

IW. - j _- __________ _____ _
’'"-22°^tat'St'Ca' ana|ysis ilas shown that the white crystals

that the white film 
1987; Arnau et

occur more often on thick than on thin slices and at higher temperatures (14-16°C
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