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Qualitative analytical method for alkyl etherified starch

OGAWA Hirofumi*, MINAMIDATE Yoshitomo* and MATSUMOTO Yoshitsugu*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba, 277-0882 Japan

Alkyl etherified starch is a type of modified starch and is used in processed foods, etc. A qualitative analysis of modified starch

is important because there is a large tax rate gap between modified and unmodified starch. Currently, the qualitative analysis of

alkyl etherified starch is performed according to Customs Analysis Method N0.403, but this analysis method has some problems.

In this study, for the purpose of solving the problem, we investigated a new sample test solution preparation method, and the

solvent, column, and analytical conditions in gas chromatography. As a result, we were able to establish a new sample test

solution preparation method using a pressure-resistant container as the reaction vessel and Ortho dichlorobenzene as the solvent,

and GC analysis conditions when DB-23, HP-INNOWax and DB-WAX were used as the column. When various alky! etherified

starches were analyzed using this newly-established method, qualitative analysis was possible. In addition, hydroxypropyl

distarch phosphate could also be qualitatively analyzed.
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Table 1 Evaluation of 2.3.1(1) results

n-Heptane Toluene o-xvlene o-DCB
DB-5ms T
DB-17ms
DB-23 N\
HP-INNOWax iy

0-DCB: Ortho dichlorobenzene

O: peaks separated

/\: peaks were close but not overlapped
X : peaks overlapped

isopropyl iodide

solvent

2 i 10 12 min

5 8
o-xylene(DB-23)

Fig.1 Chromatograms of alkyl iodide

Table 2 Retention times and theoretical plates of alkyl iodide

DB-5ms DB-1Tms DB-23 HP-INNOWax
Retention
fisétuatil 2.048 1.891 2.108 2363
Methyl = ey
iodide EDTELIEA 12057 11284 13252 19431
plate
Retention
2.57H 241 2.62 2901
i sy 576 0 620 90
iodide Theoretical
ate 18235 13079 17972 29731
Reteaion 3.136 2.849 3.002 3154
Isopropyl
iodide Theoretical
152% 27025 10676 15475 33106
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alkyl iodide
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_—;] /“J'w__“__ _!I?\_. JLJ\J IIIII N .LLL Ji, ,\a‘l.\a'l'\“
E ¥ § Kl 10 min
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Fig.2 Chromatograms of unmodified starch and alkyl iodide
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ph
257 Hydroxyethyl )
starch(corn) |'l
JJ
073 :
1.0 1.5 2.0 2.5 3.0 3.5 min
ph
201 Hydroxyethyl
starch(potato)
o4
1.0 15 20 75 3.0 35 min
pA
kol Hydroxypropyl
starch(corn)
%o 1.5 2.0 25 3.0 3.5 min
ph
L Hydroxypropyl |
- |
starch(tapioca) | |
I
[
1]
Ee— M |I I'._ e
R 15 20 75 3.0 35 nin
ph
01 Hydroxypropyl i
distarch phosphate I
I
%a 5 20 75 30 35 nin
pA
5 Carboxymethyl
starch n
|
| R SR | N Gyt
o]
1.0 15 2.0 2.5 30 3.5 min
ph
Unmodified
157
starch
o
1.0 15 2.0 2.5 30 35 min
ph
154 Standard of Isopropyl
alkyl iodide Ethyl | iodide
mm“ I\
Methyl (' [
Wwe lr\\ I\ fl k
04
1.0 15 z.0 75 3.0 35 min

Fig.3 Chromatograms of starches (column: DB-23) (1-4min)

oA
1 Hydroxyethyl
starch(corn) |
T S P NORSR Y. J Y S it
o
1.0 1.5 2.0 2.5 3.0 35 min
23
25| Hydroxyethyl
starch(potalo)
0
1.0 1.5 2.0 2.5 3.0 3.5 min
ph

Hydroxypropyl

god starch(corn)

o]
1.0 1.5 2.0 2.5 3.0 3.5 min
ph
Hydroxypropyl \

50 starch(tapioca) Il

o . Y. / ~
1.0 15 2.0 25 3.0 35 nin
ph
g Hydroxypropyl
distarch phosphate \
I
|
o _— A S —— -
1.0 15 2.0 2.5 3.0 35 nin
pA
Carboxymethyl
15 e
starch
\
P il e e R e
o
1.0 15 2.0 25 370 35 min
P
- Unmodified
starch
o
1.0 15 2.0 2.5 3.0 3.5 mnin
pA
Standard of mi:dr&mi
151 alkyl iodide R
iodide |l
Methyl |
iodide . | |
o
10 15 2.0 25 30 36 min

Fig.4 Chromatograms of starches (column: HP-INNOWax) (1-4min)
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ph
251  Hydroxyethyl 0
starch{corn) i ||.
I |
| |
| | ||
R | [ S | 'S % .
01.5 .0 2.5 3.0 35 4.0 min
PA
257
45 2.0 25 3.0 3.5 4.0 min
pA
a0 Hyvdroxypropyl
starch(corn)
0
1.5 2.0 25 3.0 35 4.0 min
ph
301  Hydroxypropyl
starch(tapioca) |
s 2.0 75 30 36 w0 min
oA
701
Hydroxypropyl
distarch phosphate
1.5 2.0 2:5 3.0 3.5 4.0 min
ph
157  Carboxymethyl
starch
\
| I|
o
1.5 2.0 2.5 3.0 35 4.0 min
pA
151 Unmodified
starch
o
15 70 25 30 35 40 nin
pA
151 Standard of ls:p‘;::]p_\'l
s . e L] [
alkyl iodide Ethyl I\
iodide il' | II
Methyl R
iodide . I\ )
o
1.5 2.0 2.5 3.0 35 4.0 min

Fig.5 Chromatograms of starches (column: DB-WAX) (1.5-4.5min)
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