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Analysis of Starch Octenylsuccinate Deriveatives

Jun TSUJII , Yukimi MARUYAMA |, Mitsuhiro YAMAZAKI and Susumu INDE*
Tokyo Customs Laboratory
2-56, Aomi, Koto-ku, Tokyo 135-8615 Japan

The esterification reaction of starch by acetic acid anhydride or octenyl succinic anhydride (OSA) was
examined. The effects of reaction conditions (such as temperature, reaction time, etc.) on the degree of
substitution (D.S.) were examined. Detection of OSA in starch derivatives was examined using infrared
spectroscopy (IR), gas chromatography/mass spectrometry (GC/MS) and Brabender viscography. It was
found that the GC/MS method could detect OSA having the least degree of substitution among these
three methods. The detection limit of OSA in the starch derivative by the GC/MS methodwas D.S.
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Table 1 A

Table 1 Reaction condition of starch acetyl derivative (A) and

Octenylsuccinate derivative (B) in 6 hours
(A)

Amount of reaction

(g) Temperature

acetic acid

starch| anhydrate

a 15 0 45 room temperature
b 15 2 25 room temperature
c 15 4.5 room temperature
(B)
Amount of reaction|
(g) Temperature

starch OSA
A 15 0375 room temperature
B 15 075 room temperature
Cc 15 15 room temperature
D 15 75 room temperature
E 15 15 room temperature
F 15 0375 50°C
G 15 0.75 50°C
H 15 1.5 50°C
I 15 | 7.5 50°C
J 15 { 15 50°C

Tablel B

232 1 232 2

OSA OSA
No.403 D.S.
DS 1
D.S.
OSA

0.3N 0.45N 0.6N 0.75N

OSA 59 50ml
0.1N
25ml 30
0.2N
OSA
222
OSA 3g 200ml
1N 5ml
5C
Iml
GC/MS
OSA
100ml
Fig.1
Rf

OSA

IN

D.S.

50ml

30

IN

0.8

10g
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Fig. 1 TLC of glucose and glucose acetylate derivative.
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Fig. 2 IR spectrum of glucose (A) and glucose acetylate derivative (B).
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Fig. 3 1H NMR spectrum of glucose and glucose acetylate derivative.
glucose acetylate glucose
TLC IR NMR Table 2 D.S. of starch acetyl derivative (A) and Octenylsuccinate
derivative (B).
CA)
OSA Amount of acetic
lacid anhydrate(g)| D.S.
a Q.45 0.0011
b 2.25 0.0093
c 4.5 0.0172
(B)
D.S. Table.2 6 hours and [
room | 6 hours and
temperature | 50 C
Amount of OSA Amount of O SA
D.S. Table2,a c (8 s (&) b.s.
D.S A 0.375 0.0078 F 0.375 0.004
- B 0.75 0.0058 G 0.75 0.0144 |
Table2, A E c 1.5 0.0124 H 15 00248
D 7.5 0.0158 I 7.5 0.0569
Table 2’ A E FJ £ 15 0.0261 J 15 0.0618
50
D.S.
50 Fig. 5A
D.S. Fig.4 D.S.
D.S.
B Fig.5B 0.6N
OSA D.S. 0.75N D.S.
B

D.S. Fig.5 CD E
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Fig. 4 Effect of degree of substitution on OSA concentration.
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Fig.5 Effect of degree of substitution on NaOH.
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Fig. 6 IR spectrum of raw starch (A) and starch acetylate derivative.
(B) :0.007 (C) : 0.017 degree of substitution.
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Fig. 7 IR spectrum of starch Octenylsuccinate derivative.
(A) : 0.006 (B) :0.012 (C) : 0.026 degree of substitution.
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Fig. 9 Relationship of degree of substitution and Injection temperature of GC/MS.
Injection temperature : (A), 220 ; (B),270 ;(C), 320
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Fig. 10 IR of OSA before injecting GC/MS.
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Fig. 11 Chemical structure of (A) OSA (anhydrite), (B) OSA.
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Fig. 12 Gas chromatogram of OSA. (A) : 0.012
(B): 0.012x (1/10) (C):0.012x (1/100)

(D) : 0.012x (1/500) degree of substitution.
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Fig. 14 Brabender viscogram of starch Octenylsuccinate derivative.
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