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The saccharogenic liquid (SFW) obtained by the enzymatic saccharification of food wastes was used as a medium for production
of bacterial cellulose (BC). The enzymatic saccharification of food wastes was carried out by the cultivation supernatant of
Tricoderma inhamatum KSJ1 culture. Acetobacter xylinum KJ1 was employed for the BC production culture. Under the scaled-up
aeration condition of 1.0 vwm, 564 g/L of BC was produced in 3 days cultivation in 50 L air circulation bioreactor using SFW
medium with addition of 0.4% agar. The productivity was similar to that of 10 L air circulation bioreactor (5.84 g/L). This cultivation
method with 50 L air circulation bioreactor decreasing shear stress and increasing oxygen transfer coefficient (kia) was very useful
in BC mass production. The physical properties, such as mortphology, molecular weight, crystallinity, and tensile strength of BC
produced by the static culture (A), the air circulation culture using 10 L bioreactor (B) and 50 L bioreactor (C) were investigated.
The number average molecular weight of BCs produced under the different culture conditions (A-C) showed 2,578,000, 1,975,000,
and 1,809,000, respectively. Tensile strength was 1.72 kg/mm?, 1.19 kg/mm’, and 1.18 kg/mm’, respectively. All of the BCs had a
form of cellulose | representing pure cellulose. The relative degree of crystallinity showed the range of 86.2~87.8%. BC production
by the air circulation culture mode brought more favorable results in terms of the physical properties and its ease of scale-up.
Therefore, it is expected that the new BC production method, the air circulation culture using SFW, would contribute greatly to

BC-related manufacturing.
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Figure 1. Shape and measure of 10 L air circulation bioreactor (unit;
mm, arrow; flow direction of liquid).

Figure 2. Apparatus of 50 L air circulation bioreactor (1. nozzle for
inoculation; 2. steam manometer; 3. air outflow; 4. nozzle for
injection of acid and alkali inlet; 5. thermometer; 6. a transfer pump;
7. DO electrode; 8. pH electrode; 9. water jacket; 10. water jacket
inflow « outflow; 11. air inlet; 12. sampling nozzle; 13. air filter; 14.
control box; 15. acid storehouse; 16. alkali storchouse; 17. a
constant-temperature water bath, 18. steam boiler; 19. compressor; 20.
air flow meter).
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Table 1. Comparison of BC concentration according to cultivation
condition

o . BC Concentration
Cultivation condition

(g/L)
500 mL X
flask static SFW medium 5.67
10 L SFW + 04% Agar
o . ) 5.84
air circulation medium
50 L SFW + 04% Agar
L] L] L] Ll 5.64
air circulation medium
50 L CSL-Fru + 04% Agar medium 510

Internal-Loop airlift (Japan, Shoda Lab.)

*SFW: Saccharified food wastes, CSL-Fru: Corn steep liquor-fructose

A =7 ZAYst Shoada HF-ANA= FHA 3 =3
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Figure 3. SEM microgrape (x10 OOO) of bacterial cellulose produced at various culture conditions using SFW ((a): 10 L air circulation, (b): 50
L air circulation, (c¢): Static cultivation).
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Table 2. Molecular weight and its distribution of bacterial cellulose
produced by various culture conditions using SFW

sample Mn Mw Mz polydispersity
BC (static) 2,578,000 3,410,000 | 4,287,000 1.323
BC (10 L) 1,975,000 | 2,928,000 | 4,134,000 1.482
BC (50 L) 1,809,000 | 2,743,000 | 3,719,000 1.516
cotton cellulose 875,891 2,487,000 | 3,917,000 2.839
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Figure 4. GPC chromatogram of cotton cellulose and bacterial
cellulose prepared at various conditions ((a): cotton cellulose, (b): 10
L, (¢): 50 L, (d): Static cultivation).

!

1

4, e dd4S vells FHE

B3 RE BCE 1.3~1.5 $£Fol1, AA82EE 28 F
S 24 BCo Ao ddXiel +5% AL & 5 UM
. OlERE AR AL FoleE

ol ZAglo] dYAo] 43 AE

I 1
o
it
2
BN
_oli|‘

ot Sb e



Kim, S. J.,, Production of Bacterial Cellulose by Pilot Scale and Its Properties 95
(@) (b)
w ) B T
|
]
5
f
4 'II I'\
. LA el |
1 i
IT& 4 "f\n‘.' ;
e "*”"AT& M'TJ**MMW Bt iy g tlety wmwwwwj
(c) (d)
H
% :
i | |
)i ':ii g
: :'; |
L ?. : E
E. * g | :
F’ll f ',' o i
P l .
!FI " g t il! |: ;.
i ) g r: :fi! y
| ){ ;Wh i" ¥ o iﬂ; "
{ 5 ol
h “ﬁ |J4 i !ﬂg i M?ﬁ” 33%
4 M‘ w""{,}‘, . ‘5u - ’ﬁ ' :pP.i;‘r o
By it L VI o i,
- 'm:‘*#.‘fv%;‘{‘é% ﬂ t r w;ﬁ juua |

M’“P"\W *q;

————d

Figure 5. X-ray diffractogram of cotton cellulose and bacterial cellulose prepared at various conditions ((a): cotton cellulose, (b): SFW 10 L,

(c). SEFW 50 L, (d): Static cultivation).
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