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ﬁm&i W:afacl.(baCOn quality is highly related to the size and distribution of meat and fat areas in the backbacon slice. The aim of this

1, . - Investigate the variation in meat and fat distribution and quality of backbacon slices along the back. 45 female and male

iy
‘11%2 fdrace and Duroc breed were slaughtered at 100 kg live weight and prepared for backbacon production. Each back was

: lb\rlp Slices Wwith a thickness of 2 mm. The slices were recorded on video, and then devided into a dorsal (DPS) and a ventral

,?Qaﬁ;nolil:dhiCh the areas of meat and fat were measured. The areas were obtained using an image analysing programme. A
viltaﬁon . thel Was developed from the ratio between meat and fat in 169 test backbacon slices and the results from a subjective
f“dgno X :Se slices into four quality groups. The model was tested by cross-validation.

ﬂn Ur o thean : fat ratio (L/F) in the two parts of the slices showed, that the mean L/F of the DPS was significantly higher than
* \lps : © VPS. The breed and sex of the animals did not affect the mean L/F of the slices, but the mean L/F of both the DPS

b e i . - : : e

'%;ﬂ i Tased with increasing lean percentage of the carcass. Especially the L/F of the VPS varied systematically with the
| 8in . 5
hem Of the slices. Consequently the L/F was high in the VPS from the caudal and cranial parts of the back and low in slices

ul .f‘ll
g, Part. The mean quality of the backbacon slices did not differ significantly between four groups of pigs. According to the

b § of th
R g © best quality were from the medial part of the back. Thus the L/F of the VPS was less important than expected to the
Slﬁcrs.
%
i
ON.
R o N: The Danish export of backbacon depends i.a. on the quality of the product, it is therefore important for the backbacon

g, oW
r Ihlckﬂes how to assess, manage and control the quality of the product. Backbacon is produced by slicing loins (backs) into slices
\ 0

{h,

S of
By 110 3 mm. Some producers use the lean to fat ratio in the ventral part of the slices as a quality parameter. Other
\ SSQSS P P

§ the qyar: ] 21y ) e . ; ¢ 2

‘mf)f th Quality subjectively from the visual impression of meat and fat distribution in the slices, obtained by trained classifiers.
N, Proj 3 . ol o e . 2

l“Jag Iect was to investigate the variation in meat and fat distribution in backbacon slices from the entire back. Furthermore,

Cy,
Clop 5 model for estimation of backbacon quality.
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Led"d L&Y 4 METHODS: The experiment included 45 female and male pigs of Danish Landrace and Duroc breed. All the pigs
Y

bree:
\ g e, ceding test station, fed a standard diet ad libitum and slaughtered at 100 kg live weight. The lean pecentage of the
A

Wred :
' Mig “din the Danish Classification Centre. The day after slaughter the carcass was devided into the three main joints:

* &

b, - an

\ 10111 back i leg. The middles were then deskinned and deboned i.e. the ribs were removed one by one. 18 cm from the spinal
wi‘ " )

! &%flce_i Was seperated from the belly and flank. Finally the backs were cured, drained and dryed. At the National Institute of
’:Nd n D
| slam
Ty 8 at

b ey the Caudal end of the back and then recorded on video. The video recordings were made with constant illumination
-‘%]me I Sy Vide
l;'vflrn ““iall

b qus()lv Y the user of the programme defined a range of colours, representing either background, meat or fat. The analysing

®Mmark the backs were sliced into approximately 230 backbacon slices with a thickness of 2 mm. All the slices were
O camera. The meat and fat area of the recorded backbacon slices were analysed using an image analysing

d the ; : 3 ;
he Video picture into 570 pixels (picture elements), wich were categorised as either background, meat or fat according

m thee :
alcula‘ this Information the area of fat and meat in the backbacon slices were measured, and the ratio between lean and fat

ed
a°°°rding for the total slice (TS), the dorsal part (DPS) and the ventral part (VPS). The devision of the slices into VPS and DPS

de&

(
= tangent of the ventral side of m. longissimus dorsi, as shown in figure 1.

n:'he mean lean : fat ratio of all the slices in a back
| O parts of the slices was calculated for the entire back and then analysed with a linear regression model (model

GLM in the statistical programme SAS (SAS, 1988).
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Model I: Yy = p + b; + 5, + (bs), + BX + € (it of 1° uﬂ
Where: Yy, is the the mean L/F of DPS or the VPS from anaimal k, k = (1,..,45); p is the sample mean; b, i the fixed © Carcaﬁ55 r&g
= (1,2); s; is the fixed effect of sex, j = (1,2); (bs), is the interaction between breed and sex; X is the lean pefcenwgc of ¢ f&n
the regression coefficient and € is the random error. 1%]
A"
Methods for analysing the lean : fat ratio of the ventral part of the slices , gsion o \atej
The LJ/F in the VPS of slice number 50 to 200 from each animal was analysed in detail with model I, a multifasic 128 Y,
three fases, using the procedure NLIN in SAS (SAS, 1988). f‘?ainf
Model IT: Yy =a + B,X, - (B, - B) r In(1 + ™) + g csion coefﬁ L
Where: Y, is the L/F of the VPS of slice 1 from animal k, 1 = (50...,200) and k = (1,..,45); a is the intercept; B, is the 128" cfiov f 'y
of the left part of the function; X is the number of the slice I; B, is the regression coefficient of the right part of the fU“is {he v %,
smoothening parameter; In is the natural logarithm; e is the exponential function; ¢ is the minimum of the functio? i Iy
€rTor. ."
N
Methods for estimation of the quality group of the backbacon slices ding ¥ & quﬁ::

: z : . : s !
To develop a classification model another 169 test backbacon slices were classified in quality group 1 t0 A58 e 5116650 "j\
inclu 7 ““Use

assessed by two trained classifiers. Quality group 1 included backbacon slices of excellent quality and group 4 i "
wi |
quality. The mean coefficient of repetability was 0.93 and the correlation between the two classifiers was 0.88 calcula® of g\

CORR in SAS (SAS, 1988). A classification model (model IIT) was developed by relating common informatio” ", o A
and VPS from backbacon slices placed in the same quality group, using quadratic discriminant analysis (Conradse™ fJows %Jitf
1986). Assuming the a priori probability to be equal for the four quality groups, the general model can be written 2 % M
Model Il: D%, = (X, - X) ’ Co? (X, - X,) + In(det C,) Y maﬁ*i "isxi
Where: D, is the discrimination value of backbacon slice I placed in quality group m, 1 = (1,..,169) and m = (1""4),’ g thet bcwﬂ? ;\Eh
values of the explaining variables for slice 1; X, is the matrix of means of the explaining variables, measured 01 = Sho‘; Covﬂﬂ :‘[ht
quality group m; C,, is the covarians matrix for quality group m; In is the natural logarithm; det C,, is the detel—minﬂ“[ ”JJ; q
matrix for quality group m. bice 4 C]ﬂssli[, "
The model was tested by cross-validation and placed 87% of the backbacon slices in the same quality group as did the SU’;cfﬁfy’WI“'m Iy
Thus the classification model identified a relatively big part of the slices of excellent/poor quality. Calculating the o the 15 * 4;;“
distance’ (Ersbgll, 1989) for each of the three explaining variables in the classification model showed that LE of P VFS]‘M \vp
important to the classification than the L/F of the VPS. The L/F of the DPS was also of greater importanc® than ¢ ot DISCR ‘-a;l
quality of all the recorded backbacon slices from the 45 pigs was then estimated by the classification model, th° o 23;‘:1
SAS (SAS, 1988) was used in the calculations. ‘bi
RESULTS AND DISCUSSION: AN
Mean lean : fat ratio of all the slices from a back : sher tha? 5 %
Table 1 includes the mean L/F of the four groups of pigs. It appears, that the L/F of the DPS was signiﬁcamly hg of 19 Sbf dﬁJ 7ia¢i
VPS. Neither the breed, sex or the interaction between them affected the mean L/F of the slices. The L/F of the VS \;pS.ﬂS luifﬂjrﬁlmn
more than the L/F of the DPS of the slices. The anatomical origin of the slices influenced the variation in the L/F of thz lowi 51if°{‘ﬂ£{ ’ﬁa;
i figure 2a and 2b. Consequently the L/F of the VPS was high in slices from the caudal and cranial end of the back g anpeﬂeﬂh;ﬁ‘l |

ncmaslﬂg rcenmgﬁ ; K\{

the medial part of the back. The mean L/F of both the DPS and the VPS for the whole back increased with i i A
the carcass, also illustrated in figure 2, where figure 2a shows the mean L/F of the VPS for 11 carcasses with 2 leirs, that mo,‘halflg”ﬂg,
than 61.0% and figure 2b the mean L/F of the VPS for 11 carcasses with a lean percentage lower than 58.5%- It appe 4 slicesvf‘ |
of the VPS-function was deeper in b than in a. Therefore, the back from carcasses with a low lean pcrccmage i "ftflk;
L/F in the VPS than had carcasses with a high lean percentage. 4',»1,‘%
L N
Lean : fat ratio of the ventral parts of the slices il with m | 0

The L/F of the VPS is often used as a quality parameter, therefore the L/F of the VPS was analysed in det
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of bﬂol .}meler ’c\ ()f
: ) L’%& the model was of interest, since it refers to a predicted minimum of the function. Because model II allows for not more

] lase A
N % Only slices in the interval from 50 to 200 were analysed.

anS()n
i of °n :
Yy b from the four groups of pigs shows, that ’c’ occured more caudial in backs from Duroc pigs than in backs from Danish

4

%mplgs (lable 2). By calculating the L/F in the VPS of the slice at ’c’ it appeared, that male pigs had a lower minimum L/F in the
modcl :'itg p?red 0 female pigs. The calculated L/F of the VPS of the slice at ’c’ was also lower in the Duroc pigs than in the Danish
N ¢ Since the L/F of the VPS varied systematically with the anatomic origin of the backbacon slices, one way of controlling
‘ilgf“ct’:ckf)a%n could be to exclude a part of the back with a low expected L/F of the VPS from the production. Therefore, an
g ! With a L/F of the VPS lower than 50% was calculated from the estimated parameters in model II. The interval generally
on Ly 5 %2 between the 10" and the last rib. The proportion of backbacon slices in the interval with an observed L/F of the VPS
he o ‘Kuuqi > Vatied from 57 to 69% for the four groups of pigs, as shown in table 2. The standard deviation of the values was high,

| g a
L/Fin i Part of the back, based on the expected L/F of the VPS, did not lead to a complete exclusion of backbacon slices with
® Ves,

LN the :
o Mmp of the backbacon slices

y Wue : i
'f“fe‘ fIcies of the four quality groups are shown in table 3. It appears, that only one slice was placed in quality group 4.

h ¢ Qv
. f crall quality of the slices from the 45 backs must have been higher than the overall quality of the 169 test backbacon

'w‘lity i © breed and sex of the pigs did not affect the mean quality of the backs. The lean percentage of the carcasses affected
1 ’
Cantly, since increasing lean percentage of the carcass increased the mean quality of the back.

i

, tiop

f%& from Mode] in general classified backbacon slices from the medial part of the back in quality group 1 and 2, while the quality

4 &

b W “Quda] ang cranial parts were classified as low. Comparing the quality assessments achieved from the classification model

b T of
g the vp S shows, that the classification model did not place backbacon slices with a L/F of the VPS lower than 50% in

R
Qgiﬁ‘ J']flt,s 1y grOuPs Th : 2 . X i o
i - Thus the L/F of the VPS was less important than expected for the visual impression obtained by the subjective
Bﬁﬂ”ﬂ
> ‘\'CL
: Wﬂ*‘ USI
r h ()N
' T L
SVFS‘N \VPS‘T}]& This Investigation showed, that the mean L/F of the DPS of backbacon slices generally was higher than the mean L/F
J Iy
‘ISCR _“:lhe & L/ of the DPS and VPS was neither affected by the breed or the sex of the pigs. There was a significant relation
of o
L iy the slices and as well the lean percentage of the carcass as the anatomical origin of the slices. Evaluating backbacon
g “Xpery s
\ sl‘%s hadpenmcnt in intervals where the L/F of the VPS was estimated to be lower than 50%, showed that only from 57 to 69%
! al/g;
{j}?%ln the LE in the VPS lower than 50%. Therefore, this method did not lead to a complete exclusion of backbacon slices with
0 Yy P - : :
,I/F ) ..‘t‘:llty Otg, S. Analysmg the quality of the backbacon slices assessed from a classification model revealed no differences in the
W e b,
jotf ] % Qugy; Acks because of the breed and sex of the pigs. The mean quality depended on the lean percentage of the carcass, since
AR of g
;dl‘fm ’“ﬂlng the w the backs increased significantly with increasing lean percentage of the carcasses.
sllce‘ t ,:%'d Uy P Y of the backbacon slices assessed by the classification model to the L/F of the VPS shows, that the classification
4 Ce
rfsrl!hiE | tthan . IE’ackbacon slices with a L/F of the VPS lower than 50% in the low quality groups. Thus the L/F of the VPS was less
- Pec
o’ 4 ‘k\\{() d for the visual impression obtained by the subjective classifiers.
‘/n
0" "L,
imﬂ %r. DGEMEN i " ; SRiee ey
v 4 g th 5 T: This experiment was supported by the Danish governmental foundation: *Produktudviklings fonden’, "Danske
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Table 1. L/F of the two

arts of the backbacon slices. Means and

standard errors (SE) for male and female pigs of Danish

Landrace and Duroc breeds.

Danish Landrace | Duroc

Male Female | Male Female
Number of slices 3516 3036 2010 1840
L/F in DPS % 83.2 83.9 83.4 83.6
(SE) 0.6 0.6 0.8 0.8
L/F in VPS % 59.5 61.9 62.0 63.6
(SE) 19 1.2 1.5 1.6

Table 3. Mean frequences (%) of slices in the four quality groups
for male and female pigs of Danish Landrace and Duroc

breeds.
Danish Landrace | Duroc
Quality group Male Female | Male Female
1 39.2 445 259 359
2 35.0 24.6 40.9 26.8
3 25.8 30.9 382 372
4 0.0 0.0 0.0 0.1
a
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Figure 2. Mean L/F in DPS and VPS in relation to the anatomical origin of the slices from two group
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