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Itaconic acid fermentation with modeled beet thick juice and molasses by Aspergillus terreus
K26. Mirsurosut Nakacawa (Department of Bioresource Chemistry, Obihiro University of
Agriculture and Veterinary Medicine, Inada-cho, Obihiro, Hokkaido 080) Hakkokogaku 70:
451-456, 1992.

This paper describes itaconic acid fermentation with modeled thick juice (TJ), HA and
HB molasses by Aspergillus terreus K26. The media consisted of a basal medium (I) contain-
ing metal ions, P, N, glucose and betaine with non-volatile (II) and volatile (III) acids.
The itaconic acid
fermentation in both natural and synthetic media (basal medium (I)+non-volatile (II) and
volatile (III) acids) was found to be not-significantly different at P<<0.05, as shown by the
means of the acid accumulation rate (V;), and the acid (Y;) and mycelial weight (Y,,) yields.
Fermentation results between modeled basal medium (I) with non-volatile (II) and/or
volatile (IIT) acids compared with modeled glucose are as follows. 1) There was a significant
difference in both V; and Y; between modeled glucose and modeled TJ (I+1I+1II) at the
0.1% level. 2) There was no significant difference between modeled glucose and modeled
HA (I+11) at the 5% level. 3) In modeled HB (1+II+III), germination did not occur, but
a significant difference in V; (P<0.001) and Y; (P<0.01) was observed between modeled
glucose and HB (I+1I). During the fermentation with modeled TJ (I+I1+III), non-
volatile acids (lactic and pyrrolidone carboxylic) and volatile acids (acetic, iso-butyric, formic

Difference testing was used to determine differences among means.

and butyric) were consumed, while itatartaric, citric, malic and succinic acids were produc-
ed. The concentrations of K, Na, Fe and Zn in mycelia grown in HB (I) were 2-3 times
higher than those in glucose during the mid-log phase, but decreased to almost zero level
with the Fe concentration a little higher than that of the other metal ions at the stationary
phase.
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Table 1. Amounts of some metallic salts, phosphate, nitrogenous compounds and organic acids (mg-{~') in
each modeled medium containing 10% (w/v) glucose.

Modeled media®

Constituent Glucose Thick beet juice HA molasses HB molasses

(G) (T]) (HA) (HB)
Basal (I) K,SO, 245 2400 293 12700
Na,SO, 89.6 699 263 7070
CaCl,-2H,0 132 132 132 238
MgSO,.-7H,O 2080 2080 2080 2080

FeSO,-7H,0 5.48 5.48 5.48 15.0

MnCl,-4H,0 0.68 1.09 0.68 2.23
ZnS0O,-7H,0 1.28 2.90 1.28 17.6
CuS0O,-5H,0 0.20 0.20 0.20 0.20

NH,H,PO, 160 160 160 160
NHNO;, 2970 2970 2970 2970
Betaine — — 24600 17600
Non-volatile Citric — 36.3 49.9 134
Acids (II) Malic — 103 50.9 274
Succinic — 36.6 - 619
Lactic — 1050 215 9870
PCA® — 1040 — 4660
Volatile Formic — 57.3 — 463
Acids (1IT) Acetic — 106 — 1360

Propionic — — — 65.6
Isobutyric — 77.5 — 359
Butyric — 29.1 — 110

* The synthetic media were made up to 1 / with deionized water and pH adjustment was done by 0.5 M H,SO, and

1.0 M NH,OH.
® L-2-Pyrrolidone-5-carboxylic acid.
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Fig. 1. Itaconic acid fermentation with natural and
modeled media. Fermentation was conducted at
35°C in 500 ml flasks containing 120 ml of modeled
medium (Table 1, initial pH 4.0 for G and HA
(I+1II) and 4.5 for TJ (I+II+III) and HB
(I+II+1II)) for 4 to 6d on a reciprocal shaker
(stroke 7 cm; cycles/min 120). The medium com-
position of Glucose-CSL, TJ, HA and HB has been
shown elsewhere.

* Corn steep liquor.

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

454 )l fF BETY F10E
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200
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0
HA (I) 1.060.19m 53.11.70 Cature tine
HA (I+1I) 1.16+0.22™ 92.2%1.47 Fig. 2. Changes in the mycelial weight and specific
2 Mean=+8.D. of 4 determinations of the itaconic acid itaconic acid accumulation rate (A) and those of
accumulation rate and the acid yield under the same non-volatile acids produced (B) during fermenta-
fermentation conditions as shown in Fig. 1. tion with TJ (I). The fermentation conditions were
b Abbreviations are shown in Table 1. The fermenta- the same as in Fig. 1. Symbols: @, specific IA
tion media were composed of the basal medium (I), with accumulation rate; ©, mycelium weight; O, citric
or without non-volatile acids (II) and/or volatile acids acid; @, malic acid; 4, succinic acid; W, jtatartaric
(III). The initial pH values were 4.0 for G, TJ (I), HA acid.
(I) and HA (I+11) and 4.5 for TJ (I+11), TJ (I1+I1I) and
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cant at p<0.01; , significant at the p<0.001 level - .
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FOY, ZBAL G LEREKS R THEBEIZDS fermentation conditions were the same as in Fig.
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Fig. 4. Changes in the mycelial weight and specific
itaconic acid accumulation rate (A), volatile acids
(B) and non-volatile acids (C) during fermentation
with TJ (I+1I+III). The fermentation conditions
were the same as in Fig. 1. Symbols: @, specific IA
accumulation rate; ©, mycelium weight; @, acetic
acid; ©, isobutyric acid; ®, formic acid; @, butyric
acid; A, lactic acid; A, succinic acid; O, PCA; m |
itatartaric acid; O, citric acid; ®, malic acid.
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Fig. 6. Changes in the concentrations of some metal ions in both broth and dry mycelia during fermenta-
tion with modeled glucose and HB (I). Lines: ——, concentration in mycelia; ----, concentration in

filtered broth.
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