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Efficacies of Bacterial Cellulose Film Containing Cetylpyridinium Chloride, Citric Acid
and Mangosteen Peel Extract on Coliforms in Pork
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Abstract

A study of the effects of bacterial cellulose film (BF) containing cetylpyridinium chloride (CPC), citric acid
(CA) and mangosteen peel extract (ME) was carried out on inhibition of coliforms in pork. The initial amount of
coliforms in untreated pork was 5.77 log CFU/g. Pieces of porks (2x3x1 cm) were wrapped with the antimicrobial—
BFs and kept at 4°C for 1 hr. The results revealed that 0.5% CPC-BF (CPC1), 1.0% CPC-BF (CPC2), 2.0% CA-BF
(CA1), 4.0% CA-BF (CA2), 4.0% ME-BF (ME1) and 8.0% ME-BF (ME2) could reduce coliform numbers by 0.32,
0.94, 2.54, 4.37, 0.83 and 1.00 log CFU/g, respectively. In addition, coliform population in treated porks during
storage at 4°C for 10 days were found and follows: 4.37-6.90 log CFU/g (control), 4.05-6.34 log CFU/g (CPC1),
3.43-6.30 log CFU/g (CPC2), 1.83 log CFU/g-not detectable (CA1), not detectable (CA2), 3.54-7.16 log CFU/g
(ME1) and 3.37-6.52 log CFU/g (ME2). According to the results, the bacterial cellulose films incorporated with
CPC, CA and ME have shown effectiveness as good as antimicrobial films for wrapping pork to keep quality of
freshness and safety of food.
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Table 1 Comparision of coliform population in pork wrapped with bacterial cellulose film containing CPC, CA
and ME stored at 4°C for 10 days

Storage Coliforms (log CFU/qQ)
Time
Control CPC1 CPC2 CA1 CA2 ME3 ME4
(days)
0 4.3740.17°  4.05+0.63°° 3.43:0.60°  1.83:0.58° ND 3.54:0.01°  3.37£0.01°
2 4.69£0.02° 4.15:0.14° 3.97+1.09°  2.94+0.14° ND 3.910.48°  3.59:0.17°
4 5.2340.72°  4.90£0.01°° 4.41+053°  3.59:0.18 ND 4.25+0.27°  3.76+0.18°
6 5.50+0.55° 5.23+0.05” 4.98+0.33" ND ND 5.31£0.28"  3.80+0.36"
8 6.37+0.44°  6.24+0.02°  6.30+0.12° ND ND 5.50+0.63°  4.77+0.01°
10 6.90+0.09°  6.34+0.03"  6.07+0.01° ND ND 7.16£0.13°  6.52+0.31%

**means in the row followed by different letters are significantly different at p < 0.05

Background coliforms = 5.77 log CFU/g, Control = Bacterial cellulose film,

CPC1 = 0.5% Cetylpyridinium chloride, CPC2 = 1.0% Cetylpyridinium chloride, CA1 = 2.0% Citric acid,
CA2 = 4.0% Citric acid, ME1 = 4.0% Mangosteen peel extract, ME2 = 8.0% Mangosteen peel extract,
ND = not detectable
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