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Production of Itaconic Acid by Various Immobilization Methods
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Abstract — Aspergillus terreus NRRL 1960 was immobilized on various alginate gel beads, Celites,
and polyurethane foam cubes, and the comparisons were made for the production of itaconic acid
according to the types and sizes of each carrier. The levels of itaconic acid produced from Ca-
alginate and Sr-alginate were similar, and the addition of bentonite to Ca- and Sr-alginate resulted
in an increase of itaconic acid. The addition of 1.67% bentonite and 0.33% starch to Sr-alginate
(SABS bead) produced higher level of itaconic acid (11.59 g/f) than other gel beads. A decrease
in the size of Celite increased the itaconic acid production, and the smallest size of Celites, R-
634, produced 6.37 g/l of itaconic acid. Among various types of polyurethane foam cubes, HR
08 (2X2X2 cm) produced about 19 g/l of itaconic acid, which was more efficient than other
carriers. In a repeated batch culture using immobilized cells on polyurethane foam cubes (HR
08, 2X2X2 cm), the stability of itaconic acid production was maintained up to 4 batches, Also,
the possibility of itaconic acid production by continuous culture was shown in a packed-bed reactor.
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Table 1. Physical characteristics of Celite (adapted
from the technical bulietin of Manville Company)

Celite, Size Pore size  Pore volume
No. (mm) (um) (cm’/g)
R-636 3.9~6.7 6.6 1.45
R-633 0.29~0.53 6.5 1.47
R-634 0.15~0.29 5.0 1.08
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Table 2. Physical characteristics of polyurethane foams
(adapted from the technical bulletin of Bridgestone
Company)

Polyurethane Pore size Hardness

foam, No. (Pore/inch) (Kgf/cm®)
HR 08 6~ 10 7~13
HR 13 11~ 16 7~13
HR 20 17~23 7~13
HR 30 27~33 11~17
HR 40 47~53 11~17
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Table 3. Effect of immobilization by various alginate
gel beads on the production of itaconic acid

Beads Final Dry wt. Itaconic acid

B pH (g/l-gel) (g/D
Ca-alginate 2.01 12.3 2.89
Sr-alginate 1.99 7.2 2.81
CAB 1.96 33.3 6.78
SAB 1.92 22.4 4.91

All measurements were made at 7 days cultivation,
CAB; Ca-alginate +1.67% (w/v) bentonite, SAB; Sr-
alginate + 1.67% (w/v) bentonite
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Table 4. Effect of immobilization by various alginate
gel beads on the production of itaconic acid

Final Dry wt, Itaconic acid
Bead
= pH  (g/l-gel) (2/1)
SABPE 1.89 21.7 0.384
SABP 1.97 19.7 2.45
CABPG 1.60 26.97 8.55
SABS 161 30.90 11.59

All measurements were made at 7 days cultivation,
SABPE; Sr-alginate +1.67% bentonite +0.33% poly-
ethyleneimine, SABP; Sr-alginate+ 1.67% bentonite +
0.33% pectin, CABPG; Ca-alginate+ 1.67% bentonite +
0.33% glutaraldehyde +0.33% pectin, SABS; Sr-algi-
nate + 1.67% bentonite + 0.33% starch

Table 5. Effect of immobilization by various types of
Celite

Type of

Final Residual [taconic
Celite pH Glucose acid
(g/h (g/l)
R-630 1.52 15.93 0.72
R-633 1.50 11.09 1.45
R-634 1.51 7.59 6.37

All measurements were made at 7 days cultivation.
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Table 6. Effect of immobilization by polyurethane
foams (PUF) on the production of itaconic acid

Type  Cube Final Residual Dry Itaconic
of s1ze pH  glucose  wt. acid
PUF  (cm?) (/1) (g/D g/
HR 08 0.125 157 10.0 11.81  7.62
1.0 1.58 18.27 62.6 4.51
4.0 1.49 4.55 57.5 16.52
8.0 1.40 2.11 11.7 19.22

HR 13 0125 149 2679 119 655
1.0 1.45 6.70 175 12.03
4.0 1.48 10.13 14.5 5.17
3.0 1.46 1.89 164 8.21
HR 20 0.125 1.54 21.16 19.8 7.09
1.0 1.53 5.42 28.8 5.51
4.0 1.48 1.91 17.9 6.16
8.0 1.51 1.15 20.9 6.17
HR 30 0.125 1.55 2.98 11.9 540
1.0 1.50 1.57 18.1 10.93
4.0 1.54 4.17 13.8 2.99
8.0 1.53 0.2 16.7 5.22
HR 40 0125 150 11.41 3.3 6.06

10 1.52 247 15.9 9.29
4.0 1.57 3.21 17.5 6.95
8.0 1.54 6.96 16.1 8.04

All measurements were made at 7 days cultivation.
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Fig. 1. Itaconic acid production in repeated batch cul-

ture by immobilized cell.
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