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Abstract: In this study, corn starch was used as the raw material, ethylenediamine and o-phenylenediamine were used
as the amination reagents, four amino starches were synthesized by two modification methods, crosslinking-etherification-
amination, and crosslinking-oxidation-amination, and their structural and functional properties were compared. It was found
that the amino starch prepared through introducing o-phenylenediamine via crosslinking-oxidation-amination had the highest
nitrogen content (5.97%) and amino content (3.07%), smooth particle/granular appearance, relatively high crystallinity
(5.43%) and solubility (11.31%), relatively high starch chain decomposition temperature (220 ‘C ) and short-range ordering (0.63),
and the highest DPPH- and ABTS - scavenging efficiencies within 1 h (27.90% and 58.12%, respectively). The amino starch
introduced with ethylenediamine via crosslinking-oxidation-amination had the highest crystallinity (6.02%) and solubility
(91.45%), but the lowest starch chain decomposition temperature (170 ‘C ) and short-range order (0.46). In addition, block-

like structure was generated in this amino starch. The granular structure of the amino starch synthesized by the cross-linking-
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etherification-amination method was seriously damaged, with its crystalline structure disappearing completely, and solubility

and antioxidant capacity being poor. In summary, the amino starch with o-phenylenediamine introduced via cross-linking-

oxidation-amination have excellent structural and functional properties, and high potential for drug loading and heavy metal

adsorption. The above results provide a certain reference for the application development of amino starches.
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Table 1 Degree of sedimentation accumulation of different starches
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Fig.1 Solubility and swelling of different starches
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FERE TR, X 0] Re AR KA AC AR A5 2 25 JE R 1 45
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23 AL ERAESELN

®k2 TREEEHMHRSERTERE (%)
Table 2 Nitrogen content and amino content of different
amino starches

EEAS EPAS OEAS OPAS

AA®  1.78£0.12° 149£0.01° 323+021" 597+0.11°
RFAEAES 098£0.04° 0.83=0.00° 1.31£0.01° 3.07 £0.06"
FIRETEMTRESEMNE S 2R KB/MEIK

5] OPAS. OEAS. EEAS. EPAS. EEAS [ & &
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B HSREESED N 1.78% 1 0.98%, 1 EPAS 1
Ao EHRAESE DN 1.49% 1 0.83%. 4 —
& 05y F BAR T AR R ik, HAA S /N A5 [l A2 B,
TE PR R TR BE 25 5 5 b i i A e, =
# EEAS [ A & & M 2 & K T EPAS. OPAS
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LI [ B33 KT CEA V. OEAS H A M &
fift FE (91.45%), 24 & & & 1) OEAS MUKL 23 ¥
fife, TEMH &L FER RERL, M43 OEAS (1)
RAETE (3.23%) PR, ZKIFE BB K ERK,
FAK T OPAS WA MR E (11.31%), {15 OPAS A
SR G R, FTLLOPAS HAREMRAES &
(0.98%) ME&E (1.78%). KIETiL4k T CEA
154G L EPAS 156, FE R R R & B m T Is F
1.28%. XHEHEUIE S IEAZ A S IR Ak T COA 2
b IR IR BT, HA G ERmTIEE] 2.5%
FAie AICA BRIV A e A S
5 F R IRIE S R AL, R VR IR E R
I A . OPAS A G & (5.97%) S&ES&E
(3.07%) 3 KT HANZIEIE R, KW OPAS £ &
m L. EERWM . 259 5 E AU R A B R
RV 1. B4 T80 5 RS 9U80E T F R G E K
B, TR AN, BIRILIREA S E A K
fE .

24 A A M

5 NS b, CS B B ae A g, Rtk
CS WLk %A KA B E 2. CHCS LK1 684 cm’!
AR BT C-CLEE R AW g™, B CHCS
ORI G, BRI ol NER 5+ . EEAS
£ 1571 em™ HBLT NH;" fh4adRsn", RPARD
I G NTENEE R . EPAS #54R7E 1513 em™ I T
AR PIRFESS R, X 0B PR IR L A O 5 NTE R
i, COS HELRAE 1 732 em™ AL HIHL T C=0 M{H 45
PRI, RUIRRIh &K T COS. 2 927 em™ Ftik
N C-H [ 45 Rz 182", OEAS. OPAS. EEAS 7F
2 927 em™ B FUUETAAR /N, X SE RN -NH, 15
AR T C-H WA & &EM&E % . OEAS. OPAS
2R E 1 654 cm™ A C=N 8 (1) 5 4E 065, HIE B 46
IR e LI I R N UE Ry BE % 2. OPAS 1E
1500 cm™ HY L T SR IR RFAE R SO IEN, ik 2BAE
AR 2 i O Th 5l N e R EE . 3 400 em™ BiHiT
N -OH M FL i #k 3h W%, 5 NS AHLEL, CS 5 CHCS

TE b A 1) W U Ve )L R R AE R . 5 CHCS M
b, EEAS Y EPAS 7E Ak i W U 0 [ v o 20 7% 20«
COS 7E 3 400 cm™ Bt I (M s b ik o Bie 3, L
TR AR/, IXOR RN AL S BUR R PR FE A N i
B, RS B ORIE KNG M. OEAS 5 OPAS
E 3 400 em™ B3 (A W AT 0 A 1) v B RS B, X
Kodh R RV T I T SR NI ER R R
A SRR HAE Y

OPAS | = 1\500
3583 2927//_/«}/\—
OEAS
3 %3 2§§7 L&
COS 1732
X 3371 EPAS 7l
= 1513
= 418 EEAS

T 571
341 297 CHCS

~
3383 cs 684

334 3384 NS

4000 3500 3000 2500 2000 1500 1000 500
BE/ em?

& 2 A [EEMHE B M T L ST

Fig.2 FT-IR spectra of different starches

2.5 RS

NS 7 26=15. 17. 18. 23° kb I T B & 2
Bild, FEHNS MR ARG REE . KBS
TER RS EERERZE ST, HEMSEN
22.44% 2 T % 24.85%, 5 Sukhija 2P 1 BF 5T 45
P8 XRFAZB R E R AT HEEEm Y, %
K7 HEVER AN & &, SEemE R, B
THEZM SRR B S ek 3 AR K 25 i ik 45
¥, ROIERAL SN 2 R A TEVE R (1 45 dn X 8, HL&A
JiF ] e s SV I A, B BL CHCS 2R iR
AL (0.70%). 5 NZHE G Je by 1 45 & AT
APl N %, EEAS 5 EPAS 45 5 FE 4y 518 0.19%.
0.06%, KB CEA 2 501t 2 1 DR U Ky B 465 it 45 44
Xie ZP @l b - B b R B 2 % 51N i
W, ORIV GNP EUE R 4 R R, H
T EA — I a5 . Xt SR B CEA 4
GNPV G IR T R 1R 45 i 4544

A G VE R I 45 0 PR A 4.86%, XN
TEN RS O I, R b S A
SIS PR, Dong SR BLEAL G FOKTE R 1045
eSS RITH O, RIATER S KR TR . 5IAR
B S5 UE R AR N 45 G 2R BT BS N, OEAS 5 OPAS
(R RE G 45 B 0 AR TH 2 6.02% 1 5.43%, FRIAR
SOl R N SR R, FETSR
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B A, SEEECRE I N T 2 OEAS 5 OPAS
MesmERRE. oS TFRERDN, 5
A, T UL OEAS (6.02%) (1A X 45 i J5 i 1w
T OPAS (5.43%). Kalpana 252 DL A] % o 75 g
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Fig.3 XRD spectra of different starches
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