OF RADIATION PROCESSING OF PORK PRODUCTS ON ITS LIPIDS
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f the emerging technologies to ensure the micrabiological safety of meat. This is one of
= res of the meat indusiry, especially for producers exporting to USA and Japan where the absence
E;s._t.uw, ia is required. Although the effectiveness against most pathogens is well known, radiation
pgentc b_a c{; I-Il‘-.'mgcs that could affect the nutritional adequacy of food. Lipids are one class of nutrients
biaph?lmf:ea:n:ctn. Irradiation-induced lipid oxidation products are dose-dependent and their formation is
1 .{mm!]" storage and other processing conditions before and after radiation processing. In addition, the
F::isfl.t; in the formation of 2-a l'c!\ylcycl_olmlm‘u{ncs. unifu[u radiolytic products from precursor fatty
mll'ecules- proposed 4s @ marker of irradiation of fat-containing food, have been recently reported as
letal, 2006). . S : . . .
attempted to establish whether radiation processing of thre‘e different Italian pork products resplted in
d oxidation status and 2-alchylcyclobutanone ‘content during storage under vacuum and refrigerated

,* ing is one 0

L

hie Lipi

d Methods s 1 . .
fio, coppa and pancetta were the three traditional Italian processed pork products investigated. Salame

a icnl minced, dry curr.-(ll and t‘cmwntlcd pork pruquct; coppa i.\: made up by the e{mlil'c n‘cck nms_ciu.

and afterwards matured in natural casing; pancetta is made up of the muscular and adipose tissues of the

1 of the pork, cured and seasoned. The meat products at the end of maturing were packed under vacuum,

dboard boxes and electron irradiated under refrigerated condition at 2, 5 and 8 kGy absorbed dose by using

grator. The three doses are within the range of 10 kGy which has been set by the World Health

on as a level presenting non-toxicological hazard. The degree of lipid oxidation and the content of 2-

tanones were determined after 0 (T,) and 60 days (T\) of vacuum storage in refrigerated conditions. Lipid

is determined by the thiobarbituric acid reactive substances (TBARS) method as proposed by Novelli ef al.,

ehyleyclobutanones (2-ACB) were determined according to the European Standard EN 1785 (2003) based

i analysis. 2-dodecylcyclobutanone  (2-DCB), 2-tetradecylcyclobutanone  (2-TDCB) and  2-(5'-

clobutanone (2-TdecCB) were the three molecules considered because they are derived from the major
sars (respectively palmitic, stearic and oleic acid) found in the processed pork products investigated.

Discussion
8 values are presented in Table 1. The pork products irradiated up to 5 kGy radiation dose did not differ
ly from the non-irradiated ones. However, the radiation dose of 8 kGy was able to accelerate the lipid
5. Among the three pork products, pancetta showed the highest TBARS values. This could be attributed
it fat content (33.9 + 3.9 %) compared to that of salame Milano (31.2 + 1.5 %) and coppa (20.0 £ 5.1 %).
kaging was very effective for inhibiting irradiation-induced lipid oxidation during storage, in agreement
al, (2002). TBARS values measured just afier the irradiation treatment (Tp) did not differ significantly from
l after 60 days of storage (T)), with the exception of radiation dose 5 kGy for all the three pork products

for pancetta.
0WS the 2-aichylcyclobutanone content. These molecules were absent in the non-irradiated pork products.
 TBARS values, pancetta showed the highest content of 2-ACB. The concentration of 2-ACB is dose
AL 2 kGy radiation dose they were found in a few samples at concentrations very near to the limit of
At S ar.ld 8 kGy they were present in all the samples, except 2-TdecCB, the presence of which was only
kGy radiation dose. Vacuum packaging was not sufficient to limit the formation of 2-ACB. In most cases
_'O_f the.Z-ACB measured after 60 days of vacuum storage (T,) was significantly higher compared to the
: EC_I Just after the treatment (T,). 2-DCB and 2-TDCB are the two molecules most frequently detected.
Hation was always lower than 0.60 pg/g. When it was present, 2-TdecCB reached highest levels, which
dr!cg ;)h?Q and 3.81 ug/g This result is in agreement with the findings of Kim et al., (2004) who detected the

1mps at a radiation dose of 0.5 kGy with 2-TdecCB found in the highest concentration.
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Table 1: TBARS values (mg MDA/kg) in the irradiated processed pork products (ab, in g

stand for significant differences, P<0.05, Scheffe’s test). Cc’l“mn, ang
Pork product Irradiation dose (kGy) Ta -

Salame Milano 0.108+£0.019% T
0.135£0,021 = 010420 jras
0.1240.007 0.23340, y3c0
0.148£0.024 ** 199200370
0.085:0.009% 20240, 15
0.088+0.014 >

0.083:£0,020 ®

0.163+0.045**

0.187+0.080 ™"

0.227+0.042 *b¥

0.130+0.027 >

0.260+0.024 **

Pancetta

0oL N Djoo L N Oje L N O

Table 2: 2-alchylcyclobutanone content (ug/g) in the processed pork products irradiated (' not det
less than 3 samples out of 5; a,b, in a column, and z,y, in a line, stand for significant differences, p
Irradiation R

2-ACB dose (kGy) Salame Milano Coppa

ectable: 2
<0.05, 8¢

Pancetty

Ty T, Ty T, Ty

nd. n.d. n.d. n.d. .
traces > traces 0.04+0.01 n.d. 0.05+0.01°¢
0.03+0.01"  0.07£0.02°  0.05£0.02°*  0.07£0.01™  0.12:£0.03%2
0.13+0.03*Y  0.35+£0.13™*  0.13+0.06™  0.26+0.05" 0.26+0.07
n.d. n.d. n.d. n.d. n.d.
n.d. n.d. n.d. n.d. n.d.
traces traces n.d. traces 1.09+0.38%
0.99+0.10°  2.34+0.77°  0.73+0.38" 1.73£0.41*  2,52+0.80**
n.d. n.d. n.d. n.d. nd.
traces traces 0.0440.01° n.d. traces
0.05+0.02%  0.09+0.03>  0.06+0.03™* 0.08£0.03%* 0.10:+0,02°
0.13+0.01™  0.33£0.11**  0.11£0.05*  0.31+0.09"* 0.24+0.08**

Conclusions

The three Ttalian processed pork products investigated (salame Milamo, coppa and pancetta) submitted|to
processing at 2 and 5 kGy did not present a significant increase in lipid oxidation products either just after the

or after 60 days of vacuum storage. However, a marked increase was observed at 8 kGy radiation dose. The!¢oies
2-alchylcyclobutanones increased with radiation dose. Their presence has been recorded occasionally at 24K
constantly at higher radiation doses (5 and 8 kGy). A significant increase of 2-alchylcyclobutanones was|
during vacuum storage of irradiated pork products.
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