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Introduction

Consumers demand for high quality and minimally processed food has re-
sulted in the clean label trend in meat products, whereby the use of additives
in the product formulation is avoided. One such recent trend in the meat
industry is the removal of phosphate which serves several functions in pro-
cessed meats such as improving water holding capacity (WHC), emulsion
stability, texture and sensory qualities [1]. It remains challenging to replace
phosphates in meat products due to its unique mechanistic buffering and
chelating properties within the meat cell. Studies have been made to replace
phosphates with natural ingredients like starch, proteins and fibres, but this
often results in a loss of quality [2]. Apple pomace powder and coffee silver
skin powder are fibre-rich food by-product substances that could serve as
phosphate replacers in sausages. Hence, the objective of the study was to
make a detailed characterisation and optimisation of apple pomace powder
and coffee silver skin powder as phosphate replacers in breakfast sausages
using mixture design software approach.

Methods

Two pork loins (pH > 5.5) per block were purchased (Gleeson Butchers,
Ireland). Back fat was separated from the lean meat and each component
was minced (Meat Grinder MG510, Kenwood, UK). All sausage formulations
(1Kg) were made containing lean pork meat (58%), pork back fat (20.35%),
water/ice (13.45%), rusk (5.75%) and seasoning (1.45%) along with the mix-
ture designed ingredients (1%) as described in Table 1 (Design Expert v. 10,
Minneapolis, USA).

The ingredients were mixed together in a mixer and placed in collagen
casing of 1.5cm diameter using the same meat mincer with a sausage filler
attachment. The sausages were then covered in cling film on a retail tray
and stored at 4°C for 24h before being analysed for water holding capacity
(WHC), texture profile analyses (TPA), colour (L* a* and b*), low-field nu-
clear magnetic resonance (LF-NMR) and proximate composition. The factor
response characteristics of ingredients were studied using |-optimal design
type with quadratic design model for three ingredient mixture systems with
three meat blocks.

Results

Three constraints were employed for ingredients, (i) sodium tripolyphos-
phate (£0.5); (ii) apple pomace (X2) (£1); (iii) coffee silver skin (X3) (£1). No

significant changes were observed in the proximate analysis of the raw sau-

sages except for the fibre contents. It was also observed that NMR relaxation

times were not significantly affected by formulations (p>0.05). However, the
response values showed that there is significant change (p<0.05) in the val-
ues of WHC, cook loss, colour and textural parameters of each run. Results

showed (Table 1) that apple pomace and coffee silver skin on their own did

not perform well when phosphate is completely removed (treatment run 1, 2,

3,7 8,10 and 15). However, the WHC and cook loss values of treatment run

11 and 12 (Table 1) were 88.63% & 5.58 % and 87.53% & 5.93%, respective-

ly, indicating that a reduction in phosphate content can be made resulting in

better WHC and low cook loss values.

Conclusion

The model successfully indicated that almost a 50% reduction in phosphate

could be achieved when using clean label ingredients, without any loss in

WHC and cook loss quality.
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Figure 1 Contour plot for (a) WHC (%) and (b) Cook loss (%) influenced
by Sodium Tripolyphosphate (STTP); Apple pomace (AP) and Coffee sil-
ver skin (CSS).

Table 1 Experimental design of mixture components in sausage formula-
tions
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