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ABSTRACT

The thesis reports the results of a series of studies looking into the acceptability
of pork on the Singapore market. Anecdotal comments have indicated that pork from
some countries had a less acceptable flavour than that produced locally, so a survey was
conducted to clarify the situation. This indicated that imported pork, including that from
New Zealand, had an undesirable mutton-like flavour. Using pork from female pigs fed
either a plant only diet (NZP) or one that included some animal products (NZA) it was
shown that Singapore consumers favoured the former due to a lower mutton note. The
use of garlic essential oil (GEO) to improve the acceptability of NZ pork either by
adding it directly to pork or feeding it to pigs was demonstrated. With increasing GEO,
garlic flavour strength increased and mutton flavour strength decreased even when diets

of the pigs included animal products.

Concentrations of indolic compounds (indole and skatole) in backfat increased
with increasing dietary garlic concentration (P<0.001), and were higher in backfat from
the NZA group (P<0.05), but were unaffected by different dietary lipid sources (fish oil,

tallow, and a mix of linseed oil and soya oil).

A highly acceptable low-fat (<10%) and low-salt (<450 mg/100 g) pork ball
with an n-6/n-3 ratio of <4 was developed as a premium product, and effects on its
acceptability were assessed using pork from pigs on different diets. A supplement
containing selenium, vitamin E, vitamin C and CLA fed to pigs led to pork and pork
balls with increased levels of these items. Inclusion of fish oil in the diet (4.4%)
increased the levels of the long chain n-3 fatty acids (LCN3FA) in the pork and pork
balls, but also increased measures of oxidation (TBARS), especially after a period of
storage, and decreased the acceptability of the product due to increased off-flavours
(rancid and aftertaste). This occurred when fish oil was removed from the diet either 28
days or 49 days (early and late feeding stage) before slaughter. Further research into

ways of improving the flavour aspects of these products is required.
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interactions on least squares means of true mean retention of elements
(%) and cooking yield for pork balls in Experiment 2 as determined from
ANOVA based on a 2 x 2 factorial design. Measures of the overall
goodness-of-fit for the model include the coefficient of determination,
R?(%) and the residual standard deviation, RSD

Least squares means showing the effects of diet (Animal-Plant vs. Plant
only) and GEO concentration (zero, low, medium, or high) on the
physical and chemical attributes of pork balls in Experiment 3. Measures
of the overall goodness-of-fit for the model include the coefficient of
determination, R%(%) and the residual standard deviation, RSD
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9.16 Least squares means showing the effects of diet (Animal-Plant (A) vs. 227
Plant only (P)) and GEO concentration (0, L, M, or H) on the sensory
profile attributes of pork balls following the second cooking evaluated
by a trained Singaporean sensory panel in Experiment 3. Measures of the
overall goodness-of-fit for the model include the coefficient of
determination, R?(%) and the residual standard deviation, RSD

10.1 Definitions of the sensory attributes of pork balls developed by the 238
trained panellists during training, together with the anchor points at each
end of the scale

10.2  The effect of 3 storage times (0, 3 and 6 weeks at 4°C) on the microbial 240
load of vacuum-packed pork balls. Measures of the overall goodness-of-
fit for the model include the coefficient of determination, R*(%) and the
residual standard deviation, RSD

10.3  Least squares means for pH, colour indices (L*, a* and b*) and TBARs 243
(mg MDA/Kkg) measurements averaged across storage periods (week 0,
3, 6 at 4°C) and their contrast statistics for pork balls from pigs fed diets
containing animal and plant products with or without a dietary
supplement (S), tallow (T) or fish oils (Fe & Fl)). Measures of the
overall goodness-of-fit for the model include the coefficient of
determination, R?(%) and the residual standard deviation, RSD

10.4 Least squares means for pH, colour indices (L*, a* and b*) and TBARs 244
measurements (mg MDAV/kg) for the 3 storage times (week 0, 3, and 6 at
4°C) average across the 6 treatment groups (AT, PO, POS, PTS, PFSe
and PFSI);and effects of treatment (Trt) group, storage period (Time),
and their interaction (Trt x Time) of pork balls made from pigs fed diets
containing animal and plant products with or without a dietary
supplement, tallow or fish oils. Measures of the overall goodness-of-fit
for the model include the coefficient of determination [R*(%)] and the
residual standard deviation, RSD

10.5 Least squares means for total fatty acids (total fatty acids as a % of fresh 251
weight) and fatty acid contents (% of total fatty acids) in pork balls for
the 6 treatment groups (AT, PO, POS, PTS, PFSe and PFSI) averaged
across the 3 storage times (week 0, 3, 6 at 4°C). Measures of the overall
goodness-of-fit for the model include the coefficient of determination,
R?(%) and the residual standard deviation, RSD. Means for the 3 storage
times are given in Table 10.6
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10.6

10.7

10.8

10.9

10.10

Page
Least squares means for fatty-acids contents of pork balls for the 3 252
storage times (week 0, 3, 6 at 4°C) averaged across the 6 treatment
groups(AT, PO, POS, PTS, PFSe and PFSI). Measures of the overall
goodness-of-fit for the model include the coefficient of determination,
R?(%) and the residual standard deviation, RSD. Means for treatment
groups are given in Table 10.5

Least squares means of fatty acid profiles in pork balls for the 6 253
treatment groups (AT, PO, POS, PTS, PFSe and PFSI) averaged across

the 3 storage times (week 0, 3, 6 at 4°C). Measures of the overall
goodness-of-fit for the model include the coefficient of determination,

R?(%) and the residual standard deviation, RSD. Means for the 3 storage

times are given in Table 10.8

Least squares means of fatty acid profiles for the 3 storage times (week 254
0, 3, 6 at 4°C) averaged across 6 treatment (trt) groups (AT, PO, POS,

PTS, PFSe and PFSI); and effects of trt, time and trt x time on fatty acid

profile of pork balls made from pigs fed diets containing animal and

plant products with or without a dietary supplement, tallow or fish oils.
Measures of the overall goodness-of-fit for the model include the

coefficient of determination, R?(%) and the residual standard deviation,

RSD. Means for treatment groups are given in Table 10.7

Least squares means of element concentrations (ug/g) in pork balls from 264
pigs fed diets containing animal and plant products with or without a

dietary supplement (S), tallow (T) or fish oils (Fe & FI), as determined

by an inductively coupled plasma spectrometer. Measures of the overall
goodness-of-fit for the model include the coefficient of determination,

R?(%) and the residual standard deviation, RSD

Least squares means showing intensity score ratings of pork balls for the 265
6 treatment groups (AT, PO, POS, PTS, PFSe and PFSI) averaged across

the 3 storage times (week 0, 3, 6 at 4°C), on a scale from 0 to 100 with

higher values indicating a stronger note, as assessed by a Singapore

trained panel. Measures of the overall goodness-of-fit for the model

include the coefficient of determination, R?(%) and the residual standard
deviation, RSD. Means for the three storage time are given in Table

10.11
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10.11 Least squares means showing the effects of treatment (trt) group, time
and (trt x time) on the intensity score rating of pork balls for the 3
storage times across the 6 treatment groups (AT, PO, POS, PTS, PFSe
and PFSI) on a scale from 0 to 100 with higher values indicating a
stronger note, as assessed by Singapore trained panel. Measures of the
overall goodness-of-fit for the model include the coefficient of
determination, R?(%) and the residual standard deviation, RSD. Means
for treatment group are given in Table 10.10

10.12 Least squares means of hedonic rating of pork balls for the 6 treatment
groups (AT, PO, POS, PTS, PFSe and PFSI) averaged across the three
storage times on a scale from 1 to 9, with 1 being “Dislike Extremely”
and 9 being “Like Extremely”. Means for the three storage times are
given in Table 10.13

10.13 Effects of treatment (trt) group, time and (trt x time) and least square
means of consumer acceptability scores of pork balls made from pigs fed
diet AO, PO, POS, PTS, PFSe and PFSI, with measures of the overall
goodness-of-fit for the model including the coefficient of determination,
R?(%)] and the residual standard deviation, RSD. Means for treatment
groups are given in Table 10.12
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