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Effects of bacterial cellulose on chicken quality and protein properties
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Abstract: [Objective) This study investigated the effects of bacterial cellulose (BC) on chicken quality
and protein properties. [Method) BC with the mass fractions of 0. 2%,0. 6% and 1. 0% was added to
chicken, while 100% meat (CM),90% meat+10% water (CW) and chicken containing 2. 0% MCC were
used as control groups. The influence of BC on quality (water-holding capacity, texture, color and micro-
structure) of baked chicken patties was determined. Rheological properties of raw chicken were monitored
by rheometer. The impacts on denaturation and chemical structure of proteins were identified through dif-
ferential scanning calorimetry (DSC) and fourier transform infrared spectroscopy (FTIR). [Result] The
baked chicken patties with 1. 0% BC exhibited the lowest water loss (12. 82%) and significantly lower
than CM (13. 95%) and CW (15. 48%). Addition of BC improved the distribution and stability of lipid

droplets,and the size of oil drops decreased, as shown by the confocal laser scanning microscope (CLSM)
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images. Scanning electron microscope (SEM) images showed that BC had a promising compatibility with

meat particles,and the matrix of the patties containing BC was more compact. The storage modulus (G")

and loss modulus (G”) of raw chicken increased with increasing BC content at constant temperature. G’ and

G" decreased with increasing BC content during heating. DSC and FTIR results revealed that BC had no

effect on denaturation and chemical groups of proteins. [Conclusion) Addition of BC (0.2% —1.0%) im-

proved the water holding capacity of patties,as BC is a biological polysaccharide with high water retention.

BC had no effect on the denaturation and chemical groups of proteins due to non-covalent forces with pro-

teins. The best quality and textural properties were achieved with the BC addition of 0. 6 %.
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Fig. 1 Effects of BC on water loss and textures of chicken patties
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Table 1 Effects of BC on color parameters of chicken patties
b FH Treatment L~ a* b* AE*

CM 73.8740.19 cd 4.07+0.17 ab 24.4540.45 a -

CW 72.38+0.19 f 4.36+0.45 a 24.0040. 27 ab 1.5840.23 ab
0.2% BC 75.2940. 33 ab 3.31+£0.18 ¢ 23.4340.17 ab 1.90=£0. 18 ac
0.6% BC 73.4940.17 de 4.02+0.06 ab 23.6440.20 ab 0.89+0.15 b
1.0% BC 74.39740.05 bed 3.65+0.57 be 22.954+0.02 b 1.6440.11 ab

2.0% MCC 76.25740. 36 ac 4.22+1.04 ab 24,22+1.77 a 2.39+0.20 a

TE < [ 81 B0 5 AR AN 6] /NG 5 B 32 m 28 533k i 3K F (P<<0.. 05) . FR[H.

Note:Different lowercase letters represent significant difference at P<Z0. 05. The same below.
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Fig. 2 CLSM observation of the effects of BC on microstructure of chicken patties
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Fig. 3 SEM observation of the effects of BC on microstructure of chicken patties
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Fig. 4 Effects of BC on G’ and G” of raw chicken

2 BCHBAZEATHEREMMBNZI
Table 2 Effects of BC on denaturation temperature (T,.,) and enthalpy (AH) of chicken protein

i 5 1 RRAL I 55 2 FRAL I 55 3 FRAL U

Tré;}fem The first characteristic peak The second characteristic peak The 1hird characteristic peak
Tinax/C AH/(J+ g™ b Tinax/C AH/(J+ g™ Tnax/C AH/(J gD

CM 53.1640.24 b 0.35640.012 ab 63.0440.20 a 0.233%+0.016 a 72.2340.34 ab 0.330+0.026 a

CW 53.794+0.05 a 0.360+0.014 a 63.184+0.53 a 0.195+0.021 b 72.634+0.21 a 0.264+0.033 b
0.2% BC 53.5940.35 ab 0.33140.023 ab 63.2440.35 a 0.21440.013 ab 72.5140.12 ab 0.24640.023 be
0.6% BC 53.6840. 23 ab 0.29540.014 ¢ 63.2840.23 a 0.193+0.013 b 72.2540.45 ab 0.216+0.022 ¢
1.0% BC 53.6540. 34 ab 0.25440.020 d 63.1940.34 a 0.210£0.012 ab ~ 72.4240. 21 ab 0.151+0.022d
2. 0% MCC 53.5240.51 ab 0.32740.020 b 62.9440.51 a 0.204+0.010 b 72.0040.46 b 0.2054+0.019 ¢

2.6 BCXBREBUFEHHIRM em A Y I 2 Y A AR L B T A R C= O k3l 5l

& 5-A k BC Fl MCC () FTIR Z5 45,3 000~ #2570 ,1 649 em ™' 4b Wy xd I ek 11 4 C—N—H
3650 em ALY ISR LFgER T — OH M 4idk A C—N IR0, 1 452 cm™ ' F1 3 292 em™ " Ab [ I 43
IR ;2 900 e ALY R AR R — CH 4R BI%EN C—H 4 f N—H iRz, dE 5-B #]
3131 635 cm 'R KW g, BC 7R AL By IR BE AR L, LA AR IR FTIR i 20 i o7 B oK & 2k W W i A2
K.iXJEl T BC 5 MCC ML BEAEZMIFE R b, Ui BC A2 5] XS v 8 (1 5T Ak 2% 25 1 Fi 4k
5 W Ty 5K R AR s AR AR, 2R Rk . DSC A FTIR 45 50 F J ik W] BC
L 37K 3008 5 O Z 8 R R A A2 O T 5 A R S

Kl 5-B 3 R PR G FTIR B35, g 1537 BAHEAERIR .
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