Comparison of bacterial cellulose produced from nata-de-coco and kombucha
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Background
•

•
•

•

Bacterial cellulose (BC) is a natural polymer with a
unique three-dimensional (3D) nanofibril network
and a high crystallinity which endow it excellent
mechanical properties and water holding capability.
The morphologies and crystallinity of BC depend on
a series of factors such as bacterial species and
nutrient sources.
Nata-de-coco bacterial cellulose (NBC) is the most
typical commercial product of BC, which is
harvested from static fermentation of coconut
water by G. xylinum. Kombucha bacterial cellulose
(KBC) is another interesting BC which can be
produced by SCOBY (a symbiotic colonies of
bacteria and yeast), sugar, tea and water at home.
It is of great interest to compare microscopic
morphology, functional groups, crystals, and
thermal degradation behaviour of NBC and KBC.
However, little study has focused on this point.

Methods
•
•

•
•
•

SEM was performed using a JEOL JSM-7600F
instrument operating at 5 kV.
FTIR and XRD were analyzed by a Thermo Scientific
Nicolet 8700 FTIR Spectrometer at 4000-650 cm-1
and a Bruker D8 Discover X-ray diffractometer over
5-60° respectively.
Thermal properties were studied using a TGA-Q500
thermogravimetric analyzer from 25°C to 600°C.
Mechanical properties were tested (ASTM D882-02)
on an Instron 5545 mechanical tester.
Water content was evaluated by gravimetric
method.

Results

•

correspond to the cellulose Iα structure (Figure 2b).
However, the crystallinity of NBC (73.57%) is higher
than that of KBC (55.45%). The variation in the
crystallinity may be caused by the different fibril
arrangement as shown in SEM analysis results. Both
the SEM and XRD results suggest that KBC might be
suitable for water-holding materials (such as
biomedical textiles for wound healing and cosmetic).

Figure 1. SEM images of the surface of NBC (a), KBC (b),
and the cross section of NBC (c), KBC (d)
• Both NBC and KBC show a surface with interwoven
Table 1. Mechanical property
mesh of nanofiber (35-70 nm) (Figure 1a&b), and a
and water content of NBC
layer cross structure with connected pores (Figure
and KBC
1c&d).
• However, the fibrils of NBC are relatively compacter
than that of NBC (Figure 1a&b). The layers of NBC
are tightly combined with more fibrils and there are
fewer pores than KBC (Figure 1c&d). Moreover, KBC
Figure 3. TGA and DTG
still contains yeast (red rectangle in Figure 1b).
spectra of NBC and KBC
• The variation in the fibril arrangement may be
• Comparing
the
maximum
decomposition
caused by the different microbial species.
temperature of NBC (347.5°C) and KBC (340°C)
indicates that NBC has a higher thermal stability
when compared with KBC. The carbon ash of NBC
(19.36%) is also higher than that of KBC (13.85%).
• NBC had a higher tensile strength value. The strain
at break of KBC was higher. In addition, KBC had
slightly higher water content than that of NBC.
Figure 2. FTIR (a) and XRD (b) spectra of NBC and KBC
• Both NBC and KBC show the characteristic
absorption peaks of bacterial cellulose (Figure 2a).
• However, O–H stretching of NBC (3423 cm-1) shifts
to 3348 cm-1, which indicates that there are less
O–H interactions between KBC than NBC.
• Both NBC and KBC show three prominent, which

Conclusion
•
•
•
•

The structure of NBC is more compact than KBC.
The crystallinity, thermal and mechanical properties
of NBC are also higher than those of KBC.
The water content of KBC is higher than that of NBC.
However, there is no significant differences
between NBC and KBC.

