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Discrimination Analysis and Determination of Degrees of Substitution of Starch Derivatives by
Pyrolysis-GC in the Presence of Tetramethylammonium Hydroxide
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Pyrolysis gas chromatography (Py-GC) in the presence of tetramethylammonium hydroxide (TMAH) was
applied to carry out discrimination analysis and determination of degrees of substitution (D.S.) of starch
derivatives rapidly and sensitively. Characteristic products derived from the substituents, namely, methyl acetate
from acetylated starch and 1-methoxy-2-propanol and propylene glycol from hydroxypropylated starch, were
clearly observed in their pyrograms. This result demonstrated that modified starches can be discriminated from
ordinary starch by characteristic products of substituents observed in their pyrograms. Moreover, a good linear
relation was observed between the peak area normalized by the sample weight, for methyl acetate from
acetylated starch and for propylene glycol from hydroxypropylated starch and the reference D.S. values

determined by a conventional method. These results suggest that the D.S. values of substituted starch samples

can be determined accurately by using such linear relations as calibration lines.
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Table 1 Modified starches used in this study
[A] Acetylated starch

sample A-1 A-2 A-3 A-4 A-5
D.S2 0.010 0.012 0.018 0.065 0.076

2D.S. were determined by alkali saponification method.

[B] Hydroxypropylated starch
sample B-1 B-2 B-3
D.S.b 0.023 0.052 0.114

YD S.* were determined by the colorimetric method.
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* : D.S. means the average number of substitutions in a D-glucopyranosyl
unit.
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Fig. 1 Pyrograms of starch and acetylated starch in the presence of TMAH; (a) starch, (b) A-1, (c) A-3, (d) A-5.
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Fig. 2 Relationship between peak intensity of methyl acetate
and D.S. determined by an alkali saponification method

EEE X F VDY — 758X, DS.OMEAKEL L BIZoNTH
MLTWBZ b hrb, ZZTRIZ, FEAFLOE— 75k

EEI, ZTEFVLT Y
ATz

Fig2!Z. DS.ORZLZ LT X FMETFT ¥ 7y &FHZOVWTHEDS
nize TOA) T ALEICE Y RDIEREE XM BT T A L
B SN HNANES ) OB A F VO -2 BEL D
BREZRT. CORIIRT XL HIT, WiHEOMMRITHBEBRET
0.9995 L FEFICRVWEMEEZ/RLTBY ., £72. A-SEEO5H
MORLMEIZE 2 = MEORBMIE. CVETH2%E
BIfCTHozZe0b, COBMEBHREZHVWSZ LIZL ) ERE
BRIDT 2 F WALT > T~ OEIREL % A, fE A S AEEE
WCERTAHIED LR D,

T VRBODS. EERETAHILE

3. 2 erOXx>7OEMET>T>

Fig3ll. v 7 v@hkUe Faxy 7u i b7 v 7 v [(b)
B-1, (¢) B-2, (d) B-3]%400C 2B W CTGPy-GCllE L THH
IRt urZ s h%R_"T, e FedFd7Tufbrr 7y oq
075 AR BECRLEZTEFVET Y 7 oMa L H
RIS, Ty 7ot u s g a@bilid@ilsnizvy, e vo
FIOTRENERICHRKTL1-A PR 2-7unx) = (E—2



52 KBALT b I AFNT Y=Y DRAE T CORBRA A U 757 4 —12& %7 Y 7 Y FERORMN T B & OB HREDE =

TMAH related materials
(a) /\
(CHa)sN|| CHsOH

i

©

s

Starch (control)

o JU JWLWWJMMMW

D.S.=0.023

| S A AT

D.S. =0.052

M

() CH3OCH2CHCH3 HOCH,CHCH,

OH D.S.=0.114

. U JWh

T
40 l e'o

retention time (min)

Fig. 3 Pyrograms of starch and hydroxypropylated starch in the presence of TMAH;(a) starch; (b) B-1; (c) B-2; (d) B-3.
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Fig. 4 Relationship between peak intensity of propylene glycol
and D.S. determined by a colorimetric method
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