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Abstract: This article studied the effects of four different carbon sources (glucose, fructose, mannitol and ethanol) on the yield of coconut
gels produced by two strains of Komagataeibacter (ATCC 53582 and ATCC 23767), the structure and mechanical properties of coconut gels
produced from different carbon sources under the same concentration of carbon source were also studied. When the carbon source was glucose
with concentration of 20 g/L, the coconut gel yield of Komagataeibacter hansenii ATCC 53582 was the highest (6.07 g/L). When the carbon
source concentration was 30 g/L, the fiber pore diameters (0.61 pm, 0.48 um and 0.57 um, respectively) of coconut gel produced with glucose,
fructose and mannitol as carbon source were all smaller than those of coconut gel produced with ethanol (1.06 pm), and their storage modulus
(210 kPa, 230 kPa, and 170 kPa, respectively) at the same height of coconut gel (0.50 mm) were greater than the storage modulus of coconut gel
produced with ethanol (17 kPa). In the tensile test, their Young's modulus (3.54 MPa, 6.49 MPa, and 5.49 MPa, respectively) were also greater
than the Young's modulusof coconut gel produced with ethanol (1.62 MPa).
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Fig.3 XRD patterns of coconut samples produced under four
different carbon source conditions
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Table 1 The crystal structure of coconut cellulose produced
under different carbon sources

Bk 458/E/%  D100/mm  DO10mm  D110/nm
HEMHE  90.5:03"  4.73£0.01° 6.99+0.04" 6.21+0.02"
FAE 943+03°  448:0.03° 5733003 5.55+0.03°
HER  885:03°  421£0.03° 6.35£0.02° 5.41+0.04°
LB 938+02°  4.11x0.01'  7.64+0.15"  5.98+0.03

HHIE 3 AT L, FrA BRIV EE 30 g/L,
A= B R ATCC 53582)?20?'3 14.4°, 16.8 °Ff122.6 °
BRI BORIIATHE, A HAF4EER To B (100D,
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Fig.4 SEM images of coconut samples produced from four

different carbon sources
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Fig.5 Changes in normal stress of coconut gels produced from
four different carbon sources in the compression/relaxation test
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Table 2 The mechanical parameters of coconut gels obtained by fitting the data of compression/relaxation test to the poroelastic model

ARRBIRHOR  REE R HHERE % #Ep #RIE b/Pa BEFE 10" m*PalsT)  R?
23~28 1.79~1.86 252.75+8.65' 820.26+5.65% 2.54+0.02° 0.99
R EHE 43~48 229~2.42 739.93+£27.45¢  1784.78+17.93° 1.18+0.02" 0.99
63~68 296~3.16  2428.57+8821°  3631.18+57.62° 0.58+0.01 0.99
23~28 1.36~1.41 569.47+21.13"  965.41+13.80° 2.1120.03 0.99
RHE 43~48 1.68~1.76  1059.63+50.09°  2482.86+32.72° 0.82+0.01' 0.98
63~68 2.08~2.19  3856.25+110.52° 4641.20+72.19° 0.44+0.01' 0.99
23~28 208~220  691.07+29.78%  747.21+20.52" 3.98+0.11¢ 0.98
Rz 43~48 256~2.75  1416.23+55.95°  1891.08+36.55 1.59:£0.03¢ 0.99
63~68 333~3.64  4910.12486.50°  4584.68+56.50° 0.66+0.01 0.99
23~28 0.60~0.65 486.98+8.94' 111.66+6.16 42.70£0.37* 0.99
Lz 43~48 0.74~0.80 611.71£27.12"  408.15+17.71' 17.23+0.72° 0.99
63~68 0.85~0.97  1629.13+149.54%  1102.68+97.68" 6.55+0.54° 0.99
E RAET RSB AR AN B AL FE LA TEARFMRERF (p<0.05), TH.
a | -G L ettt IARSH B, e PR R AR AR N, A R
0 s IR G 7 O 43 B4 A 48 1 2 0 6
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ol o Sl TR, RS, Xt TR AR N 52
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2 1 DRI AT A0 . SRR H R B 7 5 o = 2 [P BR SRt
B SLBEI I BE / mm IR E RS (IR % 80%. 79%H1 68%) KT M2,
b ettt s . LR HARAF R R BRI BE 7 (RIS 82%).
.l ;’ _.-Z“ ) MF 2 AT, BRIFATEEIRE . SRR H B S
: St AREIBAT BRI A YRR T (1.36~3.64%) FIEUNK k
£ L { (0.44~3.98), TBIEA £ BEKTHI SRR (19 27 ik
© e T FER/N (0.60~0.97%), K EHAK (6.55~42.70), %5
i H R SEM HIZESRARX L (& 4dD.
1043. v LB
i . : . 2.5 R AR IR Ao I SR B PR b M 0
SLERIRIE /% HH P 6 T, FEAH AR EE R = (0.50 mm)
Bl 6 f#EEHEE @ ) SHMREREE @ WXRE, ¢ 544 T, WHIERE. SRR Bl AR e A R AR vk
ZRE b) X RE Jie CRRIRIREE 30 g/L, AEF= ik ATCC 53582, R[ED

Fig.6 The relationship between storage modulus (G’) and height
of coconut gels (a), the relationship between G’ and cellulose
concentration (b)
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Fig.7 Representative stress/strain curves of coconut gels
produced from four different carbon sources during tensile
testing
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Table 3 Tensile test data of coconut gels produced from four

different carbon sources

RRFAF AP

BB BAMPa A% HRAEE/MPa
FEE  035£0.09° 1091049  3.54+£0.23°

R 0.80+0.09" 19.79+247*  6.49+0.15°
HERE 0.64£0.13°  14.82£2.01°  549+0.11°

B 021+0.02%  9.79+1.47° 1.62+0.08°

BEARE T, ARHEIIE AT R AR I AT 53

TR == W= 1) 11 = O
TRIRIR R 20 g/L B, Bk ATCC 53582 BA H =il
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