How does retorting affect wet petfood palatability?

BY ELODIE PETTELQOT, MS

Sterilization is a critical step in the
manufacture of wet petfood. Its aim
is lo guarantee the microbiological
safety of producis during their shelf life,
Sterilization also has a great influence
on flavar development {mainly through
Maillard reactions) or off-flavor genera-
tion. Thus, sterilization is considered a
key factor for wet petfood palatability.

This article will focus on a study
that evaluated the influence ol process
parameters (lime, temperalure, sleriliza-
tion value (F)) on the expression of a
specific palatability enhancer (PE1) in
a chunks-in-jelly cat food product, in
terms of palatability. Consumption of
Maillard precursors was measured as
well. Correlation between palatability,
process and chemical data was also
carried out.

The palatability enhancer (PE1) used
was a complex mix of Maillard precur-
sors (amino acids and reducing sugars)
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Figure 1. Palatability results: 1% PE1
(added to the gravy) vs. no PE in cat

chunks-in-gravy retorted 127°C for 17
minutes (process 0).

Day 1

lagether with other ingredients, The
sludy used a wet petiood product
containing 50% chunks and 50%

jelly. The palatability enhancer was
added 1o the jelly (2%: i.e., 1% of
the total weight). The products were
packaged in 100-g pouches.

Sterilization processes

Typical retorting processes of
wet cat food range between 120°C
and 130°C for 10 to 120 minutes,
depending on product type, pack-
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aging type and size. As a starting
paint (process 0), performance
of the palatability enhancer (PE1)
added at 1% was measured versus
no palatability enhancer retorted
at 127°C for 17 minutes (see Figure 1).
Consumption of product was higher
{p<0.001) with the presence of PET,
demaonstrating that proper palatability
enhancers are a key factor for palat-
ability of wet petiood.

Mareover, it was important in this
study to find out how to improve the
performance of the palatability enhancer
by using different process conditions
Thus, an experimental design was cre-
ated to evaluate the effects of process-
ing. The process conditions tested are
presented in Table 1. Sterilization values
F, were recorded for each process with-
in the core of the pouches, They were
similar to theoretical F, (data not shown).
Theaoretical F, are shown in Figure 2. It
is interesting to nole that products 2, 3
and 4 underwent similar F_ with different
process conditions.

Figure 2. 1so-F,lines as a function of time and
temperature., The process conditions tested
(products 1 to 5) are shown on the chart, as
well as process 0.

Levels of the remaining reducing
sugars and free amino acids were also
evaluated in the finished products. In
particular, the concentrations of two
amino acids (AA1 and AAZ) and one
reducing sugar (Sugar 1) were deter-
mined after the process.

Palatability testing

Palatability tesis (lwo-bowl tests)
were performed with 40 cats. Each
process was lested varsus all four other
profiles, following a complete block de-

Tahla 1. Process conditions tested (products.
1 to 5). Process D is presanied lor informa-
tiw.

Temp 17 min 30 min 60 min
123°C 1 4
i27'c 0 &

130°C 2 5

Ms. FPettelot is wet petfood R&D project manager at SPF, the petlood palatability division of DNana Ingredients. She can
be reached at Tel: +33. 289783 80 80, Fax: +33.297.93.80 41, E-mai- epettelot@spl-diana.com, Website: wiww: spf-clians,

oo,

22

PETFOOD INDUSTRY, SEPTEMBER 2005



Retort effects
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Figure 3. Average consumption (AC) of products as a
function of process conditions. Arbitrary unit = 1 for
the lowest consumption. Bars with different letters are
statistically different (p<0.05).

sign. The following parameters were recorded (the first two
are representative of palatability of the products):

= Level of significance for food consumption (student
test);

= Average consumption of each product; and

» Level of significance for the first food chosen (Khi-two
test; this parameter is related to the at-
tractiveness of the products).

The average consumption per cat (AC)
was calculated for each product. Means
were compared through an analysis of
variance {AMOWVA). For each test, a mark
between -3 and +3 was altributed to
each product as a function of the level of
significance for food consumption. For
example, in a lest of A versus B, if the
consurnption result was a significant differ-
ence (p<0.001) for product A, A received
a +3 and B was -3. |f the result was no
significant difference, both products
received a 0. The sum of marks for level of significance for
food consumption was calculated for each product (the score
significance), Scores were compared through ANOVA, The
same system was applied to level of significance for the first
food chosen (score first choice),

Differences between products

These calculations revealed a stalistical difference
(p<0.05) between average consumptions (AC) of prod-
ucts (see Figure 3). Two groups can be distinguished

Process param-
eters do have
an influence on
the palatability
of the chunks-
in-gravy.

Table 2. p-values corresponding to the effects of process parameters on
palatability and analyfical data. Figures in boldface type reprasent significant
effects (p=0.05).
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Figure 4. Scores first choice as a function of process
conditions. Bars with different letters are statistically
different (p<0.05).
terms of palatability, although they underwent the same F,,
Similar results were obtained for score first choice (see
Figure 4). Two groups can also be distinguished here: Product
2 (lowest score) and products 4 and 5 (highest scores),
Products 1 and 3 show intermediate scores between the lwo
groups. These scoras are not significantly different from either
groups (p=0.05). These resulls show that process paramelers
do have an influence on the palatability of the
chunks-in-gravy.

Principal components analysis

A principal components analysis (PCA) was
carried out next. This analysis allows products
and variables to be represented in a multi-ci-
mensional space. PCA allows us to establish
similarities between products, as well as pos-
sible links between variables. Only palatability
varigbles were active: tharafore, products were
placed in Figure 6 as a function of their level re-
garding palatability variables. All other variables
were illustrative.

In Figure 5, two axes explain a 97.24% variability, and
they are sufficient to allow relevant interpretations. Axis 1
fhorizontal) demonstrates palatability and Axis 2 (vertical) ex-
plains two variables—attractiveness and palatability. Process
time is positively correlated to Axis 1, whereas Sugar 1 and

here. Products 3, 4 and 5 (retorted for the longest time}) Ava. Score Scora  AA1  AAZ Sugari

were the most palatable, whereas 1 and 2 were the least consumptian_eignifichnce 17 gholes

pansumed. The same results were obtained with score  Temp(*C)  0.52 0.07 027 051 028 0.44
i : B Time {(min}  0.013 0.0013 0.016 0.85 0.0500 0.0500

significance (data not shawn). Itis interesting to note that Value (F) 047 Bnd 0.19 080, 080 0.49

products 2, 3 and 4 showed significant diffierences in
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Figure 5. Principle component analysis (PCA) plots of
variables. Active variables are palatability variables (in
green). lllustrative variables = analytical variables (blue)
and process varlables (red).

AA2 concentrations are negatively correlated to Axis 1. The
longer the process time, the higher the palatability and the
lower Sugar 1 and AAZ2 concentrations. This is confirmed by
AMOVA (see Table 2},

Results

Sterilization time has a significant effect on palatability
and on Sugar 1 and AA2 concentrations. This shows that the
most palatable products were the products in which Sugar
1 and AAZ were the most consumed during the process.
As amino acids and reducing sugars are precursors of the
Maillard reaction, they are consumed during the process and
contribute to develop flavors, making the food more palatable
and attractive. However, none of the process paramelers has
an influence on AA1, showing that this amino acid does not
significantly undergo Maillard reactions.
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Figure 6. PCA plot of products.




Retort effects

—Continued from p.25

Sterilization temperature (in the selected range) does not
show any significant effect (p=0.05) on palatability or analytical
data. Sterilization value F, shows a significant effect (p<0.05)
on score significance, but not
on palatability or analytical
data (see Table 2). P values
show that the effects of F, on
average consumption and
score first choice (non-sig-
nificant al p<0.05), must be
considered (0.17<p<0.19).
As F, can be considered as
a combination of time and
temperature, it seems logical
to obtain P values that are
intermediate between that of
time and temperature.

In Figure 6, products on the right side of the chart are the
mast palatable. Products al the top of the chart are the most
attractive and the most palatable. Producis 4 and 5 (60-min-
ute process) are the most attractive and the most palatable
products, followed by products 3, 2 and 1. Based on these

The most palatable
products were the
products in which
Sugar 1 and AA2
were the most
consumed during
the process.

results, there is an evident link between process, formulation
ol palatability enhancers and palatability,

The use of a palatability enhancer is a key factor for palat-
ability of wet petfood, but utilizing the best sterilization condi-
tions an additional way to enhance palatability. In this specific
case study, the best solution was 1o increase process time.
Owerall, this study proved that palatability of chunks-in-gravy
containing 1% PE1 was improved when retorted at 123°C
and 127°C for 30 lo 60 minutes, when compared to the initial
process conditions (at 127°C for 17 minutes). =

Have you
heard the
latest news?

Petfood Industry offers an E-mail newsletter with the |latest
industry info. Contact petfoodindustry@watinet.com to starl
receiving your copy or register online at www. petioodindustry.
com.
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