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l. INTRODUCTION

Food packaging plays an important role in ensuring food safety and protection, which in turn may lead
to a reduction in food waste. Biopolymers such as proteins and polysaccharides are becoming
interesting building blocks for packaging materials due to their environmental benefits. Furcellaran is
a negatively charged polysaccharide obtained from the red alga Furcellaria lumbricalis and due to its
gel-forming properties, it is an interesting candidate as a building compound for packaging materials.
Moreover, it is non-toxic and biocompatible with other active ingredients, therefore it does not block
their active action. Active packaging is gaining popularity because, due to the presence of an active
additive, it can extend the shelf life of a food product. The aim of the work was to use two types of films
previously characterized (1,2) as packaging materials for a meat product.

Il. MATERIALS AND METHODS

2.1. Materials

All materials and reagents used in the experiment are presented (1,2). The procedure for obtaining
gelatin hydrolysate was presented earlier (3). Fresh pork loin slices were obtained from local retail
chain located in Krakéw, Poland.

2.2. Methods

2.2.1. Preparation of active films

FILM A- The procedure for obtaining the FILM A is presented in the publication (1), and also
schematically in Figure 1. FILM B-The methodology for obtaining FILM B was presented earlier (2)
and in Figure 1.
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Figure 1. Scheme of obtaining two types of films used in an experimental study on a food product.
2.2.2. Evaluating the film influence on the quality of pork loins during cold storage
The pork loins slices were divided into 4 groups: wrapped in FILM A, FILM B and two controls: slices
wrapped in LDPE film and not wrapped in any film. Samples were hermetically packed using tray
sealer machine and stored at 4°C for 15 days. The samples were analyzed on days 0,4,7,11 and 15
for their microbiological contamination (total viable counts (TVC) and yeast and moulds (YM)), fat
oxidation (TBARS) and sensory scores (color, aroma, texture and overall acceptability) according to
(4). The experiment was carried out using three independent replications. Analysis included the two-
way ANOVA with Tukey Post-hoc test with significance of difference established for p<0.05.
Il RESULTS AND DISCUSSION
The use of films caused the drying of the pork loin surface. This in turn resulted in inhibition of microbial
growth, both TVC and YM. The TVC gradually increased from initial 1.8+0.1 log cfu/g on day 0O to
7.7£0.4 and 8.4+0.3 log cfu/g for control and LDPE control respectively on day 15. At the same time
samples wrapped in films contained 3.5-5.1 log cfu/g of TVC, with the highest efficiency observed for
FILM B. Similar trend was observed for YM, with control increasing from 0.8+1.4 to 6.8-7.8 log cfu/g
vs 3.6-4.7 log cfu/g observed in samples wrapped in studied films (Table 1).



Table 1. Changes in (A) TVC (B) YM (C) TBARS.

Days
0 | 4 | 7 | 11 15

TVC
Control 1.772 1.94% 3.530c¢ 5.77% 7.689
LDPE 1.772 2.22%® 4.76% 5.88f 8.419
FILM A 1778 2.28%® 2.63%° 4,130 5.13¢%f
FILM B 1.772 1.87% 1.85° 2.44% 3.53bce

YM
Control 0.81% 0.552 2.43bcde 4.99% 6.811
LDPE 0.81% 0.89% 3.52bcde 4.83°% 7.799
FILM A 0.81% 1.423bcd 1.6030cde 4.00% 4.67¢
FILM B 0.81% 1.113¢ 0.00? 2.6580cde 3.65%

TBARS

Control 0.19% 0.172 0.21° 0.192 0.332d
LDPE 0.19% 0.172 0.172 0.3323d 0.20%
FILM A 0.19% 0.3320d 0.392d 0.46% 0.42bd
FILM B 0.192° 0.28g2bcd 0.2520cd 0.43¢ 0.68bcd

a,b,c -.Different lettering in the same rows indicate significant differences (P < 0.05)
On the other hand as mentioned, the films caused drying of the meat surface dry matter increased
from 29.0 on day O to 33.3-40.1% after 15 days of storage), which resulted in impaired sensory
characteristics. Throughout the whole storage period, the control samples had higher sensory scores
for all measured attributes than treated samples (Table 2).

Table 2. Sensory scores of pork loin samples stored at 4°C.

SMELL MEAT COLOR
0 4 7 1 15 0 4 7 1 15
Control 59 4.6 | 4.67°9 | 3.76% | 2.98cd Control 5h 4.83" | 4649 | 3.86¢ | 3.19%
LDPE 59 4689 | 4710 | 3.88¢% | 2522 LDPE 5h 4.83n | 4.430h | 3.93¢f | 3.36%
FILM B 59 3.67¢ | 3.38bed | 2,93a0cd | 2262 FILM B 5h 2.70cd | 2.43pc | 2.263c | 1.79%
FILM A 59 3.48¢d | 2.98ebcd | 2,672 | 2.212 FILM A 5h 2.113bc | 2.073bc | 2.07%c | 1.602
TEXTURE OVERALL
0 4 7 1 15 0 4 7 11 15
Control 5 4.610 | 4299 | 3.64¢ | 2.79cde Control [9f 7.7 774 6.31% |4.79¢
LDPE 5 4.5300 | 44300 | 3.777h | 2.950cdf LDPE |9 7.66%"  [7.891 6.304 4.190c
FILM B 5 2.97cdel | 2.57bcd | 2.24a0c | 1.492 FILMB |9 4.220c 4195 [3.930c  [2.432
FILM A 5 3.28def | 2.50bcd | 2.24abc | 1.79%b FILM A [of 3.45%bc  [3.2626 [2.982 [2.312

Moreover the samples wrapped in developed films were deemed unacceptable in terms of color and
overall acceptability after just 4 days, in terms of texture after 7 days and in terms of aroma after 15
days. At the same time both control samples were considered acceptable until day 15 of storage. All
studied films caused, aside from drying, the discoloration of meat, which took color characteristics of
the active ingredient present in the films.

AVA CONCLUSION

The films successfully inhibited microbial growth, however they also caused deterioration of sensory
properties and therefore cannot be used for high-water containing product Surprisingly, the films did
not inhibit fat oxidation of the samples, measured through TBARS method. Moreover, the application
of FILM A and FILM B seemed to promote the TBARS formation.
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