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Table 1. Medium composition with various carbon sources (g/dl).

Constituent Modeled glucose® T] HA HB

Carbon source 10 10 15.9 17:2 17.8

Corn steep liquor 0.2 = == =

NH,HO, 0.3 0.3

MgSO, « 7TH.O 0.2 0.2 0.2 02 0.2

NH,H,PO, = 0.016 0.015 0,013 0.013

CaCl,, Other salts** 0.012 0.003 -

CuS0, + 5H,0 0.02 (.02 0.02

pH adjustment  pH3.5 with pH3.5 with pl13.5 with pH3.5 with pH3.5 with
INO, HNO, H.50, H.S0, H,S0,
Tap water Deionized water ~ Tap water Tap water Tap water

*The elements of modeled glucose medium were determined from those of inorganic salts, tap water, and
CSL of the Glucose CSL medium as follows (ppm) : N520, P43.K110, Na29, Ca36, Mg205, Fel.1, Mn0.19,
Zn0.29 and Cu 0.05.

**(Other salts added to modeled glucose-CSL medium in ppm were K.S0, 240, Na,S0, 91, CaCl « 2H,0O 130,
FesSO, » TH,0 5.2, MnCl, - 4H,0 0.7, ZnS0O, 1.3 and CuS0,-5H,0 0.2,

Table 2. Amouls of some metal ions, P, N and organic acids in non or pre treated beet thick juice medium
containing 10% total sugar as glucose (ppm).
Tl

0 1 11 11 IV
K 1080 110 829 110 174
Na 226 29.0 96.8 29.0 64.3
Ca 36.0 36.0 36.0 36.0 36.0
Mg 205 205 205 205 205
Fe 1.10 1.10 1.10 1.10 1.10
Mn 0.30 0.19 0.19 0.19 0.19
7n (.66 0.29 0.29 0.29 0. 60
Cu 0.05 0.05 (1.05 0.05 0.05
P 43.0 43.0 43.0 43.0 43.0
N 637 520 520 520 520
Citric 36.3 29.0 187 12,7 27.4
Malic 103 98.1 43.9 42.0 46.2
Succinic 36.6 36. 4.96 8.44 ND
Lactic 1050 1050 ND** ND 31.4
PCA* 1040 872 122 115 27,5
Formic h7.3 56.2 ND ND ND
Acetic 106 105 ND ND ND
Propionic ND NI} ND ND ND
Isobutyric 7.5 76.1 ND ND ND
Butyric 29.1 28.7 ND ND ND

Pre-treatment : (0, Non treatment ; I, Cation exchange ; 11,

and IV, Electrodialysis.

* - Pyrrolidone carhoxylic acid.

**: Not detected.

Ether extraction ;

III, Cation & ether extraction
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Table 3. Amounts of some metal ions, P, N and organic acids in non-or pre treated beet molasses medium

containing 10g total sugar as glucose (ppm).

HA HB

0 I ] I 11 II v
K 132 110 5690 110 5590 110 110
Na 85.2 29.0 2290 29.0 2120 29.0 65.8
Ca 36.0 36.0 64.9 36.0 36.0 36.0 36.0
Mg 205 205 200 205 205 205 200
Fe 1.10 1.10 3.01 1.10 2.47 1.10 2.92
Mn 0.19 0.19 0.62 0.19 0.63 0.19 (.41
Zn 0.29 0.29 4.00 0.29 4.00 0.29 4.07
Cu 0.05 0.05 0.05 0.05 0.05 0.05 0.05
P 43.0 43.0 43.0 43.0 43.0 43.0 43.0
N 3460 2430 3130 53 1350 520 1030
Citric 49.9 43.9 134 105 79.0 84.7 120
Malic 50.9 47.3 274 247 108 86.8 123
Succinic ND** ND 619 523 222 242 ND
Lactic 215 215 9870 1980 109 ND 237
PCA* ND ND 4660 3910 1040 480 391
Formic ND ND 463 400 45.4 ND ND
Acetic ND ND 1360 1350 6.67 ND ND
Propionic ND ND 65.6 64.4 13.4 ND ND
Isobutyric ND ND 359 352 ND ND ND
Butyric ND ND 110 108 ND ND ND

Pre treatment : (0, Non-treatment ; [, Cation exchange ; II, Ether extraction; 1ll, Cation & ether extraction
and [V, Electrodidysis.

*: Pyrrolidone carboxylic acid.

**: Not detected.
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Fig. 1. Itaconic acid fermentation with various
carbon sources. Fermentation was con-
ducted at 35°C in 100 m] flasks containing
20ml of medium shown in Table 1 on
reciprocal shaker.
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Fig.2.  Effect of various pre treatments of beet

thick juice and molasses on fermentation
rate and yield.
The method for fermentation was the
same shown in Fig.1. The culture
medium indicated in Tables 1, 2 and 3 was
adjusted to pH 35 with H,S0, and/or
NIH,OH.
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Correlation between itaconic acid yield
and mycelial vield based on consumed
sugar.
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' Summary

This paper describes itaconic fermentation with
pretreated beet thick juice and molasses by Asper-
gillus terveus K 26.

(1) With non-treated beet thick juice, the acid
accurmnulation rate Vi was 0.35 (g/dl/day) and the
acid vield from the sugar consumed Yi was 34(%).
Cation-exchanged thick juice did not show any
advantages in the rate and vield compared with the
On the other hand, the
deacidified juice through ether extraction increased
the rate Vi to 0.8. The demineralized

non - treated one.
juice
through cation exchange and ether extraction or
electrodialysis gave the same rate and yield as
those in glucose (Vi 1.25 and Y1 55).

(2) With non-treated HA molasses, only a slight
decrease in the rate was recognized, but through
cation exchange of it the rate recovered to the level
of glucose easily.

(3) In the case of non-treated and cation-exchan-
ged HB molasses, the germination of spores of A,
ferreus K 26 was not recongnized. Deacidification
through ether extraction resulted in Vi 0.32 and Yi
19. But the demineralized HB molasses through
cation exchange and ether extraction or
electrodialysis brought the same rate and yield as

glucose.
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