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Introduction
Porcine liver is a by-product generated by meat industry during slaughtering. 
It is an extraordinary source of vitamins, among we can highlight the ribofla-
vin, retinol, niacin, folacin, ascorbic acid and vitamins B6 and B12 (Das et al., 
2018). It contains great amounts minerals such as iron and manganese (Liu, 
2002). In addition, it is also characterized by its high cholesterol and PUFA 
content and by its low levels of MUFA (Jayathilakan et al., 2012). It is been 
employed to produce bioactive peptides with diverse functionalities such as 
antioxidant and antimicrobial (Lorenzo et al., 2018). Bioactivity and function-
ality of peptides depend mainly on the hydrolysis conditions: pH, time, type 
of protease and ratio of substrate/enzyme used (Verma et al., 2017). Due to 
its beneficial properties, the synthesis of hydrolysates rich in peptides is 
gaining more importance in wide range of applications such as pharmacy, 
cosmetics and food. The aim of this study was to assess the antioxidant and 
antimicrobial activities of peptides obtained from porcine liver using flavour-
zyme.
Methods
Raw porcine livers were diced and frozen. Then they were homogenized 
with ice (1:1 w/w) in a cutter. Hydrolysis were carried out using flavourzyme 
(1000L, Novozymes, Denmark) with enzyme substrate ratio 1:100 (E:S ratio 
w/w) under orbital shaker-incubator (125 rpm) at 50 ºC, keeping constant 
pH of 5.5 with HCl 1N for 4, 6, 8 and 10 hours. Enzyme was deactivated 
heating at 95 ºC for 3 minutes. Afterwards, mixtures were centrifugated 
at 4000 rpm for 5 min. Ultrafiltration was the purification method utilized 
regenerated cellulose membrane with a molecular weight cut-off of 10KDa 
MWCO (Millipore, Germany) was employed. Antimicrobial activity from liver 
hydrolysates obtained was tested using an agar well diffusion modified meth-
od (Ramirez et al., 2012) to examine the effect on the growth of Gram-neg-
ative bacteria (E. coli, Salmonella enteric, P. aeruginosa) and Gram-positive 
bacteria (Brochothrix thermosphacta, S. aureus, L. monocytogenes). Wells of 
6 mm diameter were made using a sterile cork-borer. Positive controls con-
sisted of gentamicin for Gram-negative bacteria and nisin for Gram-positive 
bacteria and sterile water was the negative control for both. Total phenolic 
content (TPC) was assessed according to the method described by Me-
dina-Remón et al. (2009). 2, 2-Diphenyl-1-picrylhydrazyl (DPPH), 2,2’-az-
ino-bis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS),  oxygen radical 

absorbance capacity (ORAC) and ferric reducing ability of plasma (FRAP) 
were also performed for determining the antioxidant capacity (Brand-Wil-
liams et al.,1995, Re et al., 1999, Huang et al., 2002, Benzie et al., 1996, re-
spectively). The influence of incubate time on antioxidant and antimicrobial 
capacity was examined using a one-way ANOVA, with IBM SPSS Statistics 
23 software package.
Results
Statistical analysis did not show significant differences (P>0.05) on TPC, 
ABTS and ORAC assays. Conversely, DPPH and FRAP values decreased 
significantly with higher hydrolysis times. Between 6 and 8 hours no differ-
ences were found. These findings are in agreement with data reported by 
Yu et al. (2017) who found that DPPH and FRAP values declined with the 
hydrolysis time using papain in the same matrix. However, they observed an 
inversed effect using pepsin and alcalase enzymes. In addition, Verma et al. 
(2017) noticed that antioxidant activities were better with higher hydrolysis 
times using papain and alcalase. On the other hand, Wang et al. (2018a) and 
Wang et al. (2018b) showed the FRAP and DDPH values increased during 
the first hour and then dropped till 3 hours of hydrolysis using flavourzyme 
in poultry meat.
Regarding the antimicrobial activity, none of the samples inhibited Gram-neg-
ative bacteria nor S. aureus. These results could be due to that Gram-nega-
tive bacteria are more resistant than Gram-positive (Chakka et al., 2015). In 
our study, hydrolysates at 4 (14 mm), 8 (9 mm) and 10 (18 mm) hours inhibited 
Brochothrix growth, whereas the zone of inhibition was of 16 mm and 6 mm, 
for positive and negative control, respectively. Moreover, L. monocytogenes 
was inhibited with the same strength as the positive control (nisin) at 10 
hours (10 mm), whereas the negative control also was of 6 mm. The anti-
microbial effect increased in accordance with the diameter of the inhibition 
zone formed. As we could see flavourzyme hydrolysates at 10 hours exhib-
ited strongest antibacterial activity against Brochothrix. In the middle hours 
the activity was not so evident since it was not even detected at 6 hours.
Conclusion
It can be concluded that after 4 hours of incubation, we can obtain extract 
from porcine liver with the highest antioxidant capacity using flavourzyme. 
Regarding antimicrobial activity, our flavourzyme extracts only showed inhi-
bition against to Brochothrix and L. monocytogenes.
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