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Compositional analysis of konjac products, consisting of a konjac powder and an acid polysaccharide,
by capillary GC with aldononitrile acetate derivatization
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In this study, sugars in acid hydrolysates of a konjac powder, a carrageenan and an agar powder were analyzed by
capillary gas chromatography (GC) with aldonitrile acetate derivatization. A simultaneous analysis of their main
constitutional sugars, glucose, mannose and galactose, by GC was supported by good calibration curves with 12 = 0.9993,
0.9999, and 0.9998, respectively. Furthermore, pre-testing using mixtures of konjac flour and starch, carrageenan or agar at
various ratios proved that their compositions would be estimated based on their mannose and galactose contents determined

with our approach, if the raw materials are presented.
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Fig. 1 Gas chromatogram of aldononitrile acetate derivatives of mannose,
glucose, galactose and sorbitol

Table 1 0.75

Table 1 Coefficients of variation regarding the GC peak areas of sugars and a
sugar alcohol and the GC peak area ratios of sugars against sorbitol

C.V.(%) of Peak area C.V.(%) of Peak area ratio
(n=5) (n=5)
Glucose 0.505 0.280
Mannose 0.746 0.145
Galactose 0.713 0.172
Solr.téi.“’l 0.607

Sorbitol was used as an internal standard (L.S.) for quantitative GC analysis of
the above sugars in this research.
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Fig. 2 Gas chromatograms regarding aldononitrile acetate derivatized acid
hydrolysates of (1) Konjac, (2) Starch, (3) Carrageenan, and (4) Agar
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HPLC

data not shown

Table2 4
5 1

Table 2 Result of compositional analysis for mixtures of konjac powder and
tapioca starch by the GC method with aldononitrile acetate derivatization

Actual konjac powder Konjac powder content
content (%) Measured value (%) C.V.(%),n=5
25.0 245 1.14
50.0 49.8 0.90
75.0 75.1 0.50

The konjac powder contents in the mixtures were calculated by comparing the
mannose contents in their hydrolysates with that in the original konjac powder.
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Table 3 Results of compositional analysis for mixtures of konjac powder and
carrageenan by the GC method with aldononitrile acetate derivatization

Actual cqmposition Konjac powder content® Carrageenan content”

of mixtures

; . Measured C.V.(%), Measured
(Konjac powder : ) f 0) " C.V.(%), n=5

Carrageenan) value (%) n=5 value (%)
25:75 25.5 2.58 74.0 0.21
50:50 50.4 0.79 49.6 2.83
75:25 74.7 0.85 24.3 2.53

a) The konjac powder contents in the mixtures were calculated by comparing
the mannose contents in their hydrolysates with that in the original konjac

powder.

b) The carrageenan contents in the mixtures were calculated by comparing the
galactose contents in their hydrolysates with that in the original carrageenan.

Table 4 Result of compositional analysis for mixtures of konjac powder and
agar powder by the GC method with aldononitrile acetate derivatization

Actual CQmposition Konjac powder content® Agar powder content”
of mixtures
. 0,
(Konjac powder : Measm;ed C.V._( %), Measuﬁed CV (%), n=5
Agar powder) value (%) n=5 value (%)

25:75 25.6 1.85 74.2 0.57
50:50 50.2 1.31 49.0 0.88
75:25 74.6 1.74 25.1 4.44

a) The konjac powder contents in the mixtures were calculated by comparing
the mannose contents in their hydrolysates with that in the original konjac

powder.

b) The agar powder contents in the mixtures were calculated by comparing the
galactose contents in their hydrolysates with that in the original agar powder.

GC

’=0.9993 0.9999

J. Am. Chem. Soc., 85, 2497 (1963)
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