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Separation and Identification of 2-Furoic Acid from Crude
Ribonucleic Acid of Yeast

Tetsuro Fujishima, Masatsune Ichikawa, Morio Suzuki, and Hiroshi Yoshino

Research Laboratory of Yamasa Shoyu Co., Ltd. Choshi

An unknown compound was separated from the enzymatic degradation products of
crude ribonucleic acid of yeast by procedures including anion exchange resin
chromatography and extraction by acidic ethyl ether. The crystals obtained were
identified as 2-furoic acid by comparison of their infrared-spectrum, ultraviolet-
spectrum, melting point, and gas chromatogram with those of an authentic sample,

and from elemental analysis data.

2-Furoic acid was detected in yeast cells cultured in a medium of sulfite waste
liquor, but was not detected in yeast cells cultured in a hydrocarbon medium. It can

therefore be presumed that furfural in the sulfite waste liquor was enzymatically converted

to 2-furoic acid during yeast fermentation.
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Fig. 1. Separation of the products of RNA
formed by the action of nuclease* on RNA.
A mixture of the degradation products of
RNA was subjected to electrophoresis on
paper in 3% acetic acid, with 300 V and
0.2 mA/cm at room temperature for 2.5 hr,
and the dried paper was developed by the
ascending method with solvent I** in a
direction perpendicular to that of the elec-
trophoresis.

* Nuclease preparation was prepared from
solid culture filtrates of Pen. citrinum
Thom 1131 pigmentless mutant VI-10-
14.

**  Solvent I: a mixture of saturated am-
monium sulfate, iso-propyl alcohol, 1 M
sodium acetate (79 : 2 : 19 by volume.)
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Fig. 2. Separation of the products of RNA
formed by the action of nuclease on RNA.
The degradation products of RNA were
separated on paper according to the pro-
cedure described in Fig. 1.
Chromatographic solvent II, a mixture of
n-butyl alcohol, acetic acid, and water (4 :
1:1 by volume), was employed.
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Fig. 3. Isolation procedure of spot-X.
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Fig. 4. Ultraviolet absorption spectra of the
isolated crystal.
(1) : 0.1 N NaOH,
" (3) : 0.1N HCl
Concentration : 2 mg/!

(2) : H2O
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Fig. 5. Ir-spectra of 2-furoic acid.

(1) Authentic 2-furoic acid

(2) Isolated 2-furoic acid
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Table 1. 2-Furoic acid content in sulfite waste
liquor, dry yeast, medical yeast, and yeast
extract.

Material 2-Furoic acid
Sulfite waste liquor 0.002%
Dry yeast 0.525%
Medical yeast 0.086%
Yeast extract 1.265%
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Table 2. 2-Furoic acid content in commercial

yeast RNA.

Lot No. 2-Furoic acid
Yeast RNA-A 0.3090%
Yeast RNA-B 0.0468%
Yeast RNA-C 0.0103%
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Table 3.  Effect of 2-furoic acid on enzymatic degradation of ribonucleic acid.

Incubation time (hr)

2-furoic
RINA acid 0.5 1.0 L5
39, 0 78.7% 79.1% 97.6%
39, 0.25% 7.1 97.8 98.6
39, 0.509% 79.1 96. 4 98.8
39, 1.00% 81.4 100.0 100. 0
39 1.50% 82.3 100. 0 100.0
39 2.00% 78.8 100.0 100. 0
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Fig. 6. Chromatography of 5-IMP and 2-furoic
acid on Amberlite IRA-402.
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Table 4. List of yeast able to produce 2-furoic
acid from furfural.

Candida japonica IAM 1119

Candida utilis IAM 4277

Candida albicans IAM 4905

Pichia membranaefaciens IAM 4025

Rhodotorula glutinis IAM 4757

Torulopsis bacillaris IFO 0857

Saccharomyces cerevisiae IFO 0847

Saccharomyces cerevisiae strain OC-2 IAM 4274
Saccharomyces cerevisiae Kyokai No. 6 IAM 4512
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