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Abstract: Cassava starch, as the raw material, was pretreated in alcohol-water phase, by which esterification reaction between the treated
starch and octenyl succinic anhydride (OSA) was facilitated to yield OSASs with different degrees of substitution (DS). The influences of the
starch concentration, reaction temperature, pH, dosage of octenyl succinic anhydride and reaction time on DS and reaction efficiency (RE) were
studied. The preparation process of OSAS was optimized through orthogonal experiments, and the obtained optimal production conditions were:
reaction time 4 h, reaction temperature 35 ‘C, OSA dose 30%, pH 8.5, and starch concentration 35%. Under such conditions, the obtained
OSAS had a DS of 0.0889 and RE of 38.47%. However, the degree of substitution and the reaction efficiency of esterified starch prepared with
original cassava starch under the same condition were 0.0323 and 13.98% respectively, indicating the pretreatment could significantly improve
RE. FT-IR analysis showed that the octenyl succinic acid groups were successfully introduced into the starch molecules. XRD analysis showed
that the pretreatment made the original cassava starch transform partly from A-type crystal structure to V-type crystal structure, with its
crystallinity decreasing from 21.48% to 8.61%. Esterification occurred firstly on the surface and in the amorphous region of starch, and then
attacked the crystalline region and the inner structure, causing the decrease of crystallinity. The viscosity, retrogradation and the transparency of
starch ester were significantly improved after esterification.
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Fig.4 Influence of OSA dosage on degree of substitution and
reaction efficiency

PP RE B OSA FEINR SIS s e
o 24 OSA HIEH 10%58 2 25%0, ¥Ek 5 OSA #:
FLARIG R, HL T SRR R I ER TR m, A=
JRIRIRE 2, AR pH TR, DRI 7 4R
K& pH HIEE, RMARRFIIARBRHEZ, K

240

SREMA, APk, AHT 0OSA
VER; TAH ) s MiRs [R] Y 4R34 0 OSA i, — 7T
ReSUER N R AR L I N ) OSA IR, &) OSA
RA BRI AT, RSATSs F— TN T4
FENAR R pH 1ESE, OSA F KA SRR A
MBI ARG 2, BTSRRI, SONAE ST,
JEAbHR IR A, B fHi73 RE TR, Rk, 28455 DS
A RE, AN OSA ININEN 25% NH. .

2.1.5 RZEFEAF DS = RE #9%/

ZiRNE 5 R, BRI RIFER:, ) DS
S RIGNN, FEAE 4 h FRHARIR K. e i
W, Bl RSN, AFT OSA Hiekhihn
oy, RN ERIE TR N T AT B I E]
GEIEK, BRALVIIKAEFT OSA S B4
RS 5 g, FEGTY DS FRE, A RE
FEfiko BRIk, OSA SVERBE M S S ] A
U, RMNVITEA 4h NE .

0.0780 - e 140
0.0760 |- - R 139
0.0740 {38
0.0720 3 S

£ 00700~ 136 X

2 00680 35 &
0.0660 |- 34
0.0640 33
0.0620 — L Y

SIS [E] / h
&5 &RzAfE)%T DS F4 RE A2
Fig.5 Influence of reaction time on degree of substitution and
reaction efficiency

2.2 OSAS #| & T %8kt

FERARI R BEA -, BL OSA H&E. R,
pH HU B T B G, BN I3 MK, %
T LIOGHIIER S8, BEERFX724) DS 5
W, fft OSAS Kl & T2,

R EXEZRKFER
Table 1 Factors and levels of orthogonal experiments

KF : ek -
OSA/% #®E/C pH &/

1 20 30 8.0 3

2 25 35 8.5 4

3 30 40 9.0 5




MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.9

2 ERXTHER
Table 2 Results of orthogonal experiments

B

C

D

A T sam, B/ C pH B il /h DS
1 20 30 8.0 3 0.04230.0002
2 20 35 85 4 0.0527:0.0002
3 20 40 9.0 5 0.0435:£0.0004
4 25 30 8.5 5 0.0621::0.0003
5 25 35 9.0 3 0.06780.0001
6 25 40 8.0 4 0.07100.0002
7 30 30 9.0 4 0.081820.0002
8 30 35 8.0 5 0.0760:£0.0001
9 30 40 85 3 0.080220.0003
Kl 0.0462 0.0621 0.0631 0.0634 -
K2 0.0670 0.0655 0.0650 0.0685 -
K3 0.0793 0.0649 0.0644 0.0605 /
WE 0.0331 0.0034 0.0019 0.0080 -
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Fig.7 X-ray diffraction spectrogram of original cassava starch
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Table 3 Relative crystallinity of cassava starch. pretreated

starch and OSAS
- DS ABxteES A/ % 1
BARERH  0.0020£0.0002  21.48+0.08  0.9906
FRLEIE R 0.0021+0.0002 8.61+0.03 0.9900

13.85+0.01 0.9932
3.89+0.08 0.9906

JEARZE OSAS  0.0323+0.0002
FAL 3 OSAS  0.0889+0.0004
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Fig.8 Viscosity of original cassava starch and OSAS
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