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tn paham is an important meat product
Org. 0. The development of typical

N Oleptical characteristics requi-
Mon ¢ SlOng time procedure (6 to 18
Plgg ol During this process the 1li-
g reTffeP degradative changes that
}mt-oaated with a part of the organo-
ivm\at' Properties of cured ham. The
g%%iedlon of these changes has been
fyt3e Out by different ways, mainly
‘hefé €valuation of the changes in
iﬁf Fety acid composition of the
ﬁee a?t lipid fractions (neutral,
;b%]baoiy acid and polar) obtained
]Cm“bn- fat and muscle samples
,§71 L et al, 1970; cCantoni et al.
?@ Feé Flores et al. 1985, 1986 ).
é%W Qhults reported do not show impor
Wmed fNges among the elaboration
Weeer € (Flores et al. 1987 , 1988 ),
:?hh tg% to more insaturate fatty
b;do Qf8:2)' However the real compo-
m th tp_nGUtral lipids is reflected
t;mme 5 lglyceride profile, in conse-
&‘%e Come direct determination of
%Ei CeiQUndS togheter with the mono
th%spictuldes can offer a more accu-
%e - T of lipid changes during

& artion of cured hams, also
:ment of the reological
5. “do AN be explored in a more rea-

W
4q o &Y than on the basis of fatty
mDOsition.

tat

Iy

e
ap 2
oz ISt years the difficulties to

e .
it§ havzrlglyCerides in fats and
oy DOSSiEen surpassed. At present
Squunds b le to determine these
Wg§epep ]y HPLC ( Geeraert & De=z

2 ',H 982 ; Podlaha & Toregard,
’ "ersloff & Kindsmark, 1985

’
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Geeraert & De Schepper, 1983 -
Stolylhwo et al. 1985 ) and CGC (ca
pillary gas Chromatography)(Geeraert-
& Sandra, 1985 ; Termonia et al. 1987
Hinsh&dw & Seferovic, 1986 A e,
allows the separation of triglyceride
according to NUFA (number of unsatu-
rated fatty acids) or according to
carbon number (CN) and to NDB (number
of double bounds in the triglyceride
molecule). HPLC requires the use of
gradient combined with light scatte-
ring detector to obtain a similar se-
paration with a more long analysis
time; UV detector can be used but
only with a few mobile phases, presen-
ting quantitative problems due to the
different responses of sample trigly-
cerides.

Inthis work a methodology to determi-
ne neutral lipids in back fat and
muscle is presented. This procedure
was applied to evaluate the changes
in the elaboration process of cured
ham.

MATERIAL AND METHODS

70 animals were sampled. Hams were
refrigerated (2 days) and they were
cured with a mixture of salt (40 g/
Kg) and nitrate in a ratio of 100:1.
Fifteen days later the hams were wa-
shed and hung at 5°C for 30 days,

and then the temperature increases
1.5 ¢C weekly until the sixth month.
Samples of back fat and semimembrano-
sus and biceps femoris muscles were
taken for analysis at different sta-
ges of elaboration procedure (fres
ham, salting, 1, 2, 4 & 6 months).

Lipid analysis

Extraction: lipids were extracted
form back fat and muscle samples with
chloroform:methanol mixture (2:1)
(Folch et al. 1957 ). The extract
was evaporated to dryness with a
rotatory evaporator.

Fractionation of lipids: The residue
was redissolved in 1 ml of chloro-




form, this solution was applied to
aminopropyl silica minicolumn (Analy-
tichem). Neutral lipids were recove-
red with 3 ml chloroform:isopropanol
(2:1); free fatty acids with 3 ml
2% CHZxO0H in diethyl ether and
phospholipids with 6 ml methanol
100 %.

Neutral lipid analysis:
ride determination: al) HPLC |,

a Lichrospher RP-18 column (250 x 4
mm) was used at ambient temperature;
mobile phase A: acetonitrile:iso-
propanol 55:45 ; B: isooctane 100%
gradient 0% to 10% in 40 min. at
0.8 ml/min; detector UV photodiode
array (Waters, Millipore) at a wave-
length range 200-240 nm. a2) CGC,
a FSOT column 25 m x 0.2 mm coated
with phenylmethylsilicone (Rescom,

a) triglyce

Belgium) was used , carrier gas hy-
drogen at 60 cm/sec, temperature pro
gram: 280°2C - 10°2C/min- 340°C -

12€/min = 865%€ — 5, i detector at
3802C, cold split injection via a
PTV injector ( Gerstel, W. Germany),

702C - 12°C/sec - 3502C, was used.
b) Mono, di & triglyceride determina-
tion: A FSOT capillary column (25 m Xx
0.25 mm) coated with OV-1 (Rescom,

Belgium) was used, carrier gas he-
lium at 65 cm/sec, temperature pro-
gram: 200°C - 5°C/min - 365°C- 10~ ,
FID detector at 380°C, cold split
injection was used (60°C - 360°C)
via a PTV injector (Dani, Italy ).

Fatty acid composition: Neutral 1li-
pids were saponified with 0.3 N NaOH
and the methyl esthers (FAMES) were
obtained adding 14% BF3/MeOH, FAMES
were extracted with hexane and injec-

ted and analyzed under the following
CGC conditions: FSOT capillary column
(25 m x 0.25 mm) 90% cyanopropyl-

silicone (rescom, Belgium), carrier
gas hydrogen at 30 cm/sec, temperatu
re program: 120°C - 4°C/min - 220°C,
FID detector at 300°C, split injection
via a spli/splitless injector (Carlo
Erba, Italy).

RESULTS & DISCUSSION

Analytical procedure:

y
HPLC combined with UV photodiodeéii%
detector allowed the simultaneou® s
termination of triglycerides and (£if°
evalaution of oxidation prodUCtS at
1) by acquisition of chromatogramsﬂml
205, 210 and 230 nm. The resolVr .
of triglycerides by the procedure
cribed was performed in basis toﬂ
ECN (equivalent carbon number) bv
the quantitation was disturbed b}?
the different responses of tfiglyé/
rides in the UV region used for
tection; however it is possible€ st
obtain a relative percentages g
dy the evolution of triglycefidei

g0
among the elaboration process- L€
UV detection does not allow the ok
of more appropiate mobile phasesety

gradient of dichloromethane in ac

nitrile) to achieve a more Complesiﬁ
resolution; this can be obtained
a light scattering detector.

wé?
CGC determination of triglycefideiﬂw
the best method to evaluate th€ emr
tion of these compounds (fig- c ure
ring the elaboration process ©- re
ham. It was possible to obtain moa
resolution than with HPLC; Withxuﬁd
% sd € 5 for all triglyceridéS ’bfh@
(Garcia-Regueiro et al. 1989 )- e’
identification was made based Onlwf,
tention times of standards and Ojsw“
triglyceride profiles well estab N
(ex.: olive oil, cocoa butters-:’ .2
but the assignments of different iV
can only be considered as a te” onp””
identification. The fatty acid ©
sition was determined to facili®®.
the above mentioned identificatlzﬁ
the statistical distribution ©°
glycerides, on the basis of fatty
acid percentages, will be, 1D ba(
of fresh ham, P00 (21.2 %), P50 °
%), OOL (8.2%), POL (6.8 %), 5 4
%), 000 (16.7 %). The determif® 4
of triglycerides, mono & diglycemouf(nL
was performed by CGC using an v -t
OV-1 capillary column (fig. 3)i
was not necessary to obtain
vatives, despite of a small t
the peaks of mono&diglyceridé€®-
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W, al lipids changes:

%EWZZSt important differences

fa N back fat and intramuscular

8eg Crlglycerides were the percenta-
Ofresponding to peaks 4, 5, 7,

Pre 14 (see table 1 and fig. 2).

Cholesterol was detected in

e
Shgi: fat (fig. 2), there was a
amg lncrease of free cholesterol

de&g the elaboration process. The
ation of triglycerides in back
fat 38 more intense than in muscle
%1’ Ut in both cases it was small,
‘%@Hpeak 14 (fig. 2) was completely
op "=, iy back fat, showing the
MgheunSaturated triglycerides a
%Qk decrease in percentages in
“Sng 8% during the elaboration pro-
tsq .. “Xldation products were detec-
?l episalting stage but mono & di-
it ign§§$ appeared at the 4th month
Jﬁng ~tlcative concentrations,
the » Yglycerides with a CN of 36
S5t important.
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Fig. 1. HPLC chromatograms of back
fat from cured ham. lst fraction of
aminopropyl silica column. A: chro-
matograms at 205, 210 & 230 nm. B:
UV spectra of the peaks 1, 2 & 3.
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TABLE 1. TRIGLYCERIDE PERCENTAGES IN BACK FAT AND MUSCLE FAT OF CURED HAM

MUSCLE FAT
1 4 5 6 7 10 il g 14
o 6.63 15.54 31.46 79090 12087 L 4, 1.3 7.16 3.35 1.82
1 7.00 13.64 32.52 6.85 12.06 4.49 8.09 2.03 2 44
T2 8.76 16.78 30.80 7.9 0.72 3.84 6.14 2.28 @77
T
3 7.56 15.37 30.33 785 @052 4L 57 RGN OZE D8 G w70
T
4 6.99 15.31 31.33 8.10 12.32 4.46 6.83 3.11 1.08
i
6 8.44 12.05 20.35 R SENT 2855 RNR RASEN 61 2w NI oSG0
BACK FAT
1 4 5 6 7 10 11 i2 13 14
Tg PO
8.63 16.65 28.41 6.40 14.22 4.87 5.80 2.57 3.60 1.0
T
7.14 17.98 31.62 6.20 12.31 5.28 5.87 2.19 2.35 0.50
T2
9.70 20.63 30.07 6.66 12.40 3.90 Al aley | AL il aba S g s
i
8.55 19.16 30.95 6.94 11.06 4.68 4.0l 2.03 2007150420
Iq
; 7.86 19.70 29.95 6.76 14.32 3.75 4.42 2.11 IS0 E RN 0266
6
10.33 21.88 28.34 7.00 10.33 4.00 4.59 '1.63 1.61 0.00

€a

N of three samples (n=3)
€a .
: ks ldentification: see fig. 2.
3.
fresh fresh ham; T1: salting; T2: 2nd month; T3: 3rd month; T4: 4th mont

T6.
* 6th month.
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Fig. 2 CGC chromatograms of triglyce-
rides from back fat (A) ans muscle
fat (B). 1lst fraction of aminopropyl-
silica. Conditions: see text.
Peaks: 1.PPO 2+3. PPoO+PPL, 4.P0S, 5.
P00, 6.PLS, 7.PLO, 9.SS0, 10.S00, 11.

000, 12.SLO, 13.00L, 14.0LL;C.Choles—

terol.

i
Fig. 3. Chromatograms of monvauﬁ
triglycerides from back fat of 184
ham. lst. fraction of aminopro
lica. Conditions: see text.






