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Abstract: Native waxy corn starch was used as the raw material to prepare glutaric acid starch ester (EGAS), with glutaric anhydride (GA)
as the esterifying agent and ethanol as the solvent. The structural characteristics and physicochemical properties of the samples were determined
by Fourier transform infrared (FT-IR) spectroscopy), Brabender viscoamylography, scanning electron microscopy (SEM), and X-ray diffraction
(XRD). The results indicated that two new absorption peaks of EGAS appeared at 1730 cm™ and 1565 cm™, which were attributed to the
stretching vibration of C=0 and antisymmetric stretching vibration of free -COOQ", respectively. The findings above indicated that the ester
carbonyl group was successfully introduced into starch molecules. Changes in the surface morphology of starch granules before and after
modification demonstrated that the reaction occurred not only on the surface of starch granules, but also within the granules. XRD revealed that
the modified starch still exhibited an A-type diffraction pattern, confirming that the reaction mainly occurred in the amorphous region. Brabender
viscoamylography indicated that the peak viscosity of the modified starch (degree of substitution [DS]=0.0450) was increased by 2.33 times
compared with that of native starch. The freeze-thaw stability and shear force of EGAS were higher than those of native starch, and paste
transparency was improved.
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Fig.1 Comparison of infrared spectra between glutaric acid
starch ester and native waxy corn starch
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Fig.2 Effect of GA content on DS and RE
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Fig.3 SEM images of ethanol-based glutaric acid waxy corn
starch esters

WLEEEE] 3 SEM IR, Hi S 5 F oK TE k0 ¥ SEM
A (B ) nEH, JFIEm BRIy SRS
B, KA—, BEARNZ AL, BRREDGE.
RIS T FOKTER B a X EERIL, B by o dy e Ml
£ OV JE R i BRSO AT SR DR AR 17 R VE M0 R TR T
&, RRBEEDUREERIIGN, JER BRI AR IS T
FAE, RIEHI—E MBEANL,  [FIRNER 2 AR
DRREREINGE, TEARTFIRAIN, TR T 52 11,
BELERYRHI. THRE R £ GREER 0.0450), —
LEOR R AT HLRE, ACRRACTTRCH, M 32
RAEFEVER R R AN TSI o E R IX . X2
F2 FHTUEM AR B IR BRI G54 Hh 45 ds X R 27 G A 2
8 AR AR A S RS s R RIS, (RIS a3
B T AZ IR S R A AR UKL P S5 A RA B AR &5
X450

24 X-HHBATH A

B ERMETT I, TR B K S ke
) X-SRFERAT S A2 it R Kl 737 1] 4 AR 1 e
o

M 4 FRTEURBL, 5T TOKRGER A 2R 51
EGAS ] X SHRATH RS 2 RIEATS 0 153 ©4

195



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.7

17.1 °, 18.2 °f123.5 “AbtHI THTHIE, 76 A T
TREE R R AR AR 22 I — Rl e SR ek, 3
75 IR 5 e A LUK Z 5, B e
RIS T, RS O a5 R R T 48 3 —
FEFERI, (RATASRE SO E R R R, R
BRI OB e A I R 2R, AT RE S T
AR B R AEAE SR S P T XL, &1
1 JADE 5.0 15 H 2 fm BT LAE HY , B L
REERIIE R, 450 FERSA PR X2 FUONBUR R,
TERY R R IR R R 2, IR T
BEZ M, AFAFER S5 B RBRE  -

0 10 20 30 20 50 60
20/°
& 4 BEAEX ZEOEMEE XS ITHERE
Fig.4 X-Ray diffraction patterns of ethanol-based glutaric acid
waxy corn starch esters
* 1 B CEOEM BRI S RE

Table 1 Relative crystallinity of ethanol-based glutaric acid

waxy corn starch esters

XA DS ABT 45 dh /Y%
A 0 27.6+0.4°
B 0.0069 25.8+0.6°
C 0.0134 24.2+0.3°
D 0.0259 22.8+0.7¢
E 0.0372 20.5+0.2°
F 0.0450 19.8+0.4°

E: ARIFEHATFERFMEE, p<0.05.
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Fig.6 Viscosity curves of ethanol-based glutaric acid waxy corn
starch esters with different DS
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Table 2 Characteristic viscosity values of ethanol-based glutaric acid waxy corn starch esters with different DS

o a/'C b/BU ¢/BU d/BU e/BU f/BU b-d/BU %X 100 /% e-d/BU
A 68.8 262 145 109 155 148 153 58.4 46
B 68.1 269 144 123 144 149 146 543 21
C 66.1 393 248 213 239 243 180 45.8 26
D 58.7 508 313 268 326 303 240 472 58
E 555 569 336 294 363 334 275 483 69
F 53.8 611 386 382 435 404 229 37.5 53

E:oa, AR b, EOBESERE: ¢ BE LS E 95 TG EAE; d, /£ 95 CHS 5 min B6gEE/L; b-d ARER
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Fig.7 Flow curves of modified starch
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Table 3 Syneresis rate of glutaric acid starch ester

4 AR /%
oo . . " " o
F—R %=k H R EAush H AR
Jo R E A Ay 52.63+1.11% 68.39+0.54° 75.38+0.92* 79.43+1.11% 81.28+0.58"
DS=0.0069 44.09+0.71° 63.21+0.53° 69.40+1.12° 72.51+0.67° 74.02+0.43°
DS=0.0134 34.69+0.75° 53.32:+0.40° 58.34+0.46° 63.25+0.41° 66.20:£0.54°
DS=0.0259 16.90+0.22¢ 42.37+0.52¢ 53.28+0.32° 57.76+0.45¢ 60.85+0.25¢
DS=0.0372 5.58+0.42° 29.14+0.28° 40.28+0.53¢ 48.34+0.37¢ 51.29+0.44°
DS=0.0450 - 12.82+0.54" 25.32+0.78" 31.32+0.46" 35.65+0.27"

i RRFERFERLEE, p<0.05.
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