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A New Gas Chromatographic Method for the Determination

of Succinic Acid and Other Di-basic Acids in Tissue
Shojiro Mivasara and Yoshiaki TaBaTa

There are various method hitherto employed to determine the
contents of succinic acid in the tissue of aquatic animals, but the
methods are troublesome. So far as we know, no reports have been
made as to the gaschromatographic determination method for the
succinic acid and other di-basic acids. But the authors have found out
a method to determine these acids by the gaschromatography, in
which the succinic acid contained in the tissue and other acids are
changed into those dimethyl esters and dissolved in methanol, thus
butanediol succinate polyester to serve as column.

By this method we could obtained the graph of oxalic, malonic,
succinic, glutaric and adipic acids as shownin fig. 4. This method gives
very reliable quantitative results without being disturbed by other
substances when it was applied to the components of the tissue.
Baby clams and oysters contained 0.354 and 0.096 per cent succinic
acid respectively, but no oxalic, malonic, glutaric and adipic acid
could be detected.
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Fig. 1. Separation of mixture of di-basic acid dimethylesters.

Identification ; Cs oxalic acid, Cs malonic acid, Cs succinic acid, Cs
glutaric acid, Ce adipic acid.

Conditions : Column 2m butanediol succinate polyester, temp. 220°C,

carrier gas Helium, flow rate 36cc/min., detector Hy flame type, detector
temp. 250°C, flow rate of Hs 60cc/min.

Fig. 2. Relation between retention volume (Rv) and number of carbon atoms
of di-basic acid dimethyl esters.
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Chromatograms of succinic acid
dimethyl ester converted from
succinic acid in baby clam and

B

oyster.
Conditions as in Fig. 1.

fat).

Upper : Solution extracted
with water of oyster (Crasso
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crude fat).

0 1

Recorder response

Fig.

2

T
3 4 5

Time (min.)

Methanol

Time (min.)

Chromatograms of succinic acid in tissue of shell-fishes, and

of added di-basic acids to extracted solution of shell-fish.

Conditions and peak identification as in Fig. 1.

-------- Solution extracted with water of oyster.

~— Solution extracted with water of baby clam.

—— Solution added each of 5g of di-basic acids to solution
of baby clam. _

rrrrrrrr Solution more added each of 5g of di-basic acids to
upper solution,

Lower : Solution extracted with
water of baby clam (Tapes japo-
nica, contained 0.54% crude
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Table 1.

Recovery of dimethyl esters on the esterification of

di-basic acids adding into shell-fish extracts.

Di-basic acid
10 / mol

20 umol

Peak area (mm?2) and recovery (brackets)

40 ymol

Cz Oxalic 24.1
Cs Malonic 40.5
C4 Succinic 37.2
Cs Glutaric 35.9
Ce Adipic 26.5

47.5 [ 98.55]
82.1 [101.36]
75.8 [101.88)
71.9 (100.14]
52.1 ([ 98.30]

.98.9 [102.59]
164.1 [101.30]
153.0 [102.82]
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Fig. 5. Calibration curves for the
estimation of di-basic acid
dimethyl esters.
Identification as in Fig. 1.
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Fig. 6. Chromatogram of mono-basic and di-basic acids.
Conditions as in Fig. 1. »
Identification : Cg~Csg di-basic acid, 10~22' mono-basic acid.
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Fig. 7. Chromatogram of esterified mixture of baby clam extract,
oil and succinic acid.
Conditions as in Fig. 1.
Identification ; Cg4 succinic acid, 16~22' mono-basic acid,
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