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Table 4. Levels of PCDD/Fs in Domestic and buported
Beef, Pork, and Chidken from 2002 to 2011

beed pork icken
country (g TEQ/g &) (pg TEQUE 61 (pg THL/gfe)

Anstalia o7 (27 w ()

Acstia i {28)

Bdgiom an4 (58) a4 (1)
Baxl s (33)
Canada w7 (7) a4 {54) s (2)
Chile Qe {438)

Chima 126 (1)
Dienimark a4 (32) am 13)
France am {41) o4 {8)
Finland od" (3}

Germany od (1)

Hungusy Qg (18)

Farea a3 (219) 7 {181) 07 [45)
Mezm a3z (8) am (&)

Poland am (22)

The Nedherkands am {1s)

New Zealand Q10 (128)

Spain am {17)

Sweden od (2)

Thadand a3 (39)
UK a0t {2)
LISA 16 (113) a4 {140) a1 {1az)
av of toml 16 (7a61) aas {1067)° @i7 {Ima)

“The mmber of sanpls i given in parentheses. "nd, not detected.
“The average concentration was 005 pg TEQY g fat when the intended
sampling of Chilzan pork was exchuded.

approved for import. Therefore, the concentrations of these
umap proved samples were excluded from the cloudation of the
average for retall pork in Korex A high concentration (626 pg
TEQg fat) in beel over the MRL (4.0 pg TEQ/ g fat) from the
United States in 2006 was also excleded. High concentrations
of diewin in Chilean pork in 2008 were due to contarination
from zine oxide, which was collected from a nﬂ refinery
process to used premis ingredients of animsal fe wer,
the contamiraling sources remain unknown for dioving in
Chilean pork in 2003 and in US. beefl in 2006. Relatively higher
dioxn levels were found in chicken from China followed by
Camads, but the number of s.mnples was lmited Figue 5

rebatively higher levels than the remaining years. Pork showed a
decreasing trend to <0.1 pg TEQ/g fat, except 0.113 pg TEQg
Bt in 2005, Sm.l:]es of Brazilian chicken contributed relytively
high levels of dioxins in 2006 and 2007, These levels ranged
fom 0274 to 3435 pg TEQ/g fat in 2006 and from not
detected to 3210 pg TECQy g fat in 2007, Data on PCDIVFs in
chickens were collected from only two countdes in 2006 and
2007; therefore, the results largely reflect the highly
contaminated Brazilian samples. Studies have shown that the
ooncen tra o s us in beef were relatively higher than in
pork or dhcken L2l his result s expected considering that the
lfetime for accumulation in cattle & longer than in pig and
chicken. However, the average concentration did not show
those trends in this sample st This may be becase the
environment in which animals are raised and their feedstuffs are
different in each country. The HACCP inspection system at the
B level inclading feedingstuffs and processing establishments
will decrease the risk of chemical residues in foods of andimal
ofgin. Nevertheless, continuoss monitofng i one of the ley
ways to ensure food safety in a food duain.
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B INTRODUCTION

Allium ursinum L., which is known as “wild garlic”, is a wild-
growing Allium species found in the forests of Europe. It is also
called ramson bear’s garlic. The herbaceous plants grow to a

> height of SE. and have white flowers. The bulbs do not exceed

6 cm in siz "he ramson bear’s garlic formed trichotomic cap-
sules with black seeds as fruits. Its vegetation cycle starts during
the vernal period and ends at the beginning of summer. The
whole vegetation period is from March to June. During this interval
of time, big forest complexes expressed in tens of hectares are
covered with this species. The other forest species are either sparse
or completely absent in dense populations where A. ursgitem is
dominant, thus pointing to its inhibitory allelopathic effects”

Because A. ursinum has not yet been cultivated, it did not gain
any importance until several years ago when people started to
look for it as a natural plant. The fresh leaves or dried herb is used
in local cuisines of Europe. The leaves are edible and can be used
as a salad or a spice, or they can be boiled as a vegetable. The
bear's garlic is a common “wild” vegetable in Ukraine and Russia.
It is sold on local markets as fresh, pickled, or salted and is
increasingly popular in the Czech Republic and
3 Consequently, attempts are currently undertaken to

ursinum. Some studies have shown that A. ursinum
can be a substitute for ga is supposed that A. ursinum-
manufactured products might have more advantages over those
of Allium sativum for several reasons. They are odorless; the
A. ursinum contains considerable amounts of chlorophyll, which,
during digestion, binds nitrogen and prevents the de ment
of the smell associated with garlic breakdown produ

A. ursinum has more active substances: more amounts of ajoene
(a degraded form of allicin), y-glutamyl peptides (GLUT), and
adenosine than A. sativum. Some of the active substances present
in the A. ursinum products are not found in A. sativum or are

W ACS PU bh;:a'tu]r]s © 2012 American Chemical Sodety
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images into However, even in-
gredients with well-known material properties must be ti-
lored to each FLM application. For example, specific
formulations of chocolate melt were needed to meet the
rhealogical and post-deposition fusion requirements during

deve lopment of ‘ChocALM' chocolate shaping equipnient
(Hao er al., 2010).
Structure development in conventional solid food formu-

lations is often dictated by a few multi-functional ingredi-
ents, From the perspective of a generic product design
process, design flexibility may be improved by applying
a modular approach in which one physical component {ie.
ane ingredient inthe case of formulation sets) contributes
one function to the overall product design (Ulrich &
Eppinger, 2008, chap. 9. The fractionation of nulti-
functional ingredients into modular func tions may be ause ful
approach in FLM fomulation design. Forexample, complex
textural variations in breads are produced from a small for-
mulation st (four, Il:aw:n wmu =lt) b_l, manipulating the

M process, one way mgumau:u:x—
tural varisty in products with a bread-like structure could be
the fractionation of individual bread-structuring functions
into modular formulation component (e.g.  Visoosity-
maintenance, bubble-stabilisaton, sructure-set), followed
by recombination at varying ratics. However, Cohen er al.
{2009) point out the need to minimise what they teme mate-
rak st bloat’ in FLM applicatons, 2o that ingredie nt num-
hers and metering operations are limited o a manageable
level Inconclusion, FLM formulation design needs to take
a first-principles, materials science approach to ingredient
formulation, and must reinterpret the design asumptions of
conventional solid food formulation in order to meet the
moeds of the FLM process.

The future of Food Layered Manufacture

The emergence of FLM technologies can be seen as
a convergence of AM (a fundamentally new way of strue-
trng solid forms) with digital—human imerfaces for
food design and customisation
Mature FLM technologies will pass O Rl g
fior food fabrication (s opposed to cooking) to consumers,
enahbling them to creat new eating experiences and to cus-
tomise fond preferences via access to web-hased design
templaies. In order to justify the investment in FLM, in
thee: moe diune-term he process has i deliver novel conmer-
cializable food products, increased fAexibility in production,
andfor significant time and oo benefis over cument fisod
manufacturing methods. While formulation design and in-
gredient standardizaton for FLM will be a significant de-
velopment cost, the management of ingredient vanahility
is also a major hidden .xssl in mrm:minna] v
vt ac turing
aVery New promes " = poten-
tial to deliver radically-new individualised food products to

the consumer. FLM sits within a suite of futurist food
manufacturing technologies which view food raw materials
from a non-food perspective, and which challenge food
technologists and engineers to produce high-precizion
fiood ingredients and material-handling applications.
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