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Study on properties of cross-linking hydroxypropylated waxy maize starch
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Abstract: Cross-linking hydroxypropylated waxy maize starches with
different DS and MS were prepared by using sodium hydroxide as a
catalyst, propylene oxide as an ether reagent, sodium sulfate as a
swelling inhibitor, and sodium trimetaphosphate (STMP) as a cross-
linking reagent. The properties such as acid resistance, salt resist-
ance, transparencies, and freeze-thaw stability were also studied.
The result showed that: the anti-acid stability, anti-salt stability,
paste transparency and freeze-thaw stability of cross-linking
hydroxypropyl compound modified waxy corn starches were effect by
the degree of cross-linking and hydroxypropylation. The hydroxypro-
pylation can improve the anti-acid stability, anti-salt stability and
freeze-thaw stability of starches, and cross-linking can reduce the
paste transparency.

Keywords: waxy maize; cross-linked; hydroxypropylated starch;
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Table 1 Transparencies of cross-linking
hydroxypropylated starches

W& % BACE (MS)  BER/%
0.07 0.041 4.3
0.07 0.058 5.2
0.07 0.071 6.0
0.07 0. 090 7.4
0.03 0.074 7.4
0.05 0.072 6.5
0.07 0.071 6.0
0.10 0.073 5.0
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Table 2 Acid resistance of cross-linking

hydroxypropylated starches

SIS WA 95 CHiE/ 25 CHiE/ HiEE
&/ % (MS) (mPa * s) (mPa * s) &/ %
0.07 0.041 75.0 125.0 66.7
0.07 0.058 82.0 233.0 185.0
0.07 0.071 95.0 510.0 436. 8
0.07 0. 090 105.0 380.0 261.9
0.03 0.074 350.0 900. 0 157.1
0. 05 0.072 210.0 400. 0 90. 5
0.07 0.071 95.0 510.0 436.8
0. 10 0.073 60.0 135.0 125.0
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Table 3 Salt resistance of cross-linking

hydroxypropylated starches

WHEIE O BURE 95 CENE/ 25 CHEE/  BEAR
®B/% (MS) (mPa+s) (mPa-s) fL&E/%
0.07 0. 041 25.0 56.0 124.0
0.07 0.058 28.0 65.0 132.1
0.07 0.071 30.0 70.0 133.3
0.07 0. 090 50.0 110.0 120.0
0.03 0.074 200. 0 300. 0 50.0
0.05 0.072 90. 0 200. 0 122.2
0.07 0.071 30.0 70.0 133.3
0.10 0.073 50.0 60. 0 20.0
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Table 4 Freeze-thaw stability of cross-linking

hydroxyproplated starches

L/ % B EE (MS) Rl IR B
0.07 0.041 4
0.07 0.058 6
0.07 0.071 6
0.07 0.090 8
0.03 0.074 4
0. 05 0.072 4
0.07 0.071 6
0.10 0.073 5
3 g5

P2V BE AR T LAGE 2 B AR U M 00 B0 TR R R
BB 32T {8 45 U A 0 R Ak R B T o L 0B B R R AR
F2 TN AL AN ZE IR AT LA 8 7™ 0 R AR G M T s IR
FMIE IR R M . 5 7= 5 T R R R T AN T R 9 3
WO R ER G, ERESwmIlh H kE 548
R R xﬁaé PR U 32 TK 50 T 2 0 4 728 M 3 1) T TR P T
bk REZ VE AN SCHR B T IR AR B SE IR N LR

(F#4% 55 70

EH—



B

2015 5% 2

TR TR 22 7% R 50 0 7 ot K 3 006 15 9 4 5 f g 8L A
T8 R T AT 5% 00 9 7 K I 9 AL 0 4 6 19 i3
R HER I A MRS 0 A BT 3 340 T 5 L
3 5

AT LI RRAT S SO B 5E 7 R I L S0 B0 7 s B
BPE L O, 4 Bl S B 7 3 0o 55 6 5 e oL 0008 265 g 1
U, A B AIE S A Bl T TAL AR R 55 7E IR A R
TIOR3 4 0 2 SR T B S R B B L e B
FL, O, 15 b B AR FF 2 WA W3 (20 A AR, 7 v Ak 380
AiRE 7 TG B ACHE R AR G (L 6 TR HL O,
b B AR RT 55 B AR T 48 4 OB G200 M F — S B S 9
R LU h T 5 4 B A2 R 7 R0 R G % 1L B
et

S % 3Lk

1 TR IR A ARK 10 4 E R AL R R ST, 4
W, 2014(8) :8~11.

2 U R N ORI A AR R AL . B2, 2002,
23(5):81~83.

3 MIRL.ET . ARBHMAERM MM HKLEREXR]] &
it 5 LA . 2006,22(4) :130~133.

A BRAC PR, R AR OB TR AR RF 7 A vk ) 4% T REME AR RABELD]. A1
¥ AR A, 2008.

5 RGBT ROREAL BOR B PR S BELT . Rl
TR 2011,27(1) 1143~ 146.

6 Saha C,Loren B. Dilute acid pretreatment,enzymatic saccharifica-
tion,and fermentation of rice hulls to ethanol[ ]J]. Biotechnology
Progress, 2005,21(3):816~822.

7 MRS R R ki e g i P A R A ST LD KA AR

10

11

12

—_
wt

16

17

%,2004.

AR SR S i SRR SE T VA W BCHE L) . T AR AG B A

#£+2000,10(2) :205~206.

SCAR S MM S A TR E-86 A SROBE I Y T A2 b B AR SR A ) 4

WFFELD]. Jbat: dh FE Aol K4, 2004,
Gould J M. Alkaline peroxide delignification of agricultural resi-
dues to enhance enzymatic saccharification[ ] ]. Biotechnology
and Bioengineering, 1984, 26: 46~52.
ST EHEM KT TR MR R R I e B Rk
R RS R (], AT, 2014,41(17) . 179~180.
Lambert LA, Hines FA, Eppley RM, et al. Lack of initiation
and promotion potential of deocynivalenol for skin tumorigenesis
in semcar mice[ ] ]. Food Chemistry Toxicology,2005,33(3):
217~222.
Jiang Zheng-qiang, Deng Wei, Zhu Yun-ping, et al. The recom-
binant xylanase B of Thermotoga maritiama is highly xylan spe-
cific and produces exclusively xylobiose from xylans, a unique
character for industrial applications[ J]. Mol Cat B Enzymatic
2004, 27.207~213.
rpF A =R BTER e — RS R ML AR IE S
b5 E AR Tl R, 1988.
PR NETITRTIR &0l DA E N 9\ e | P [ Y A == 1
1992.
Lequart C, Nuzillard JM, Kurek B, et al. Hydrolysis of wheat
bran and straw by an endoxylanase: production and structural
characterization of cinnamoyl-oligosaccharides[ J]. Carbohydrate
Research, 1999, 319.: 102~111.
Zillox C, Debeire P. Immunolocalization of a purified xylanase
during hydrolysis of wheat straw stems[ J]. International Jour-

nal of Plant sciences, 1997, 158 769~777.

(3% 18 )

AR A% 17 T B L rb R VA Y A R L L L R B L R AE R
iR TR R Z A TE T R BE A [ B 1k 26 1 TR FAS TA) 3
VR TR A% 2 T O B Ay ) T 1R T 58 P A — 25 B IR 5

5% 3k

1 WAL RG TORAE TR IR I = SR R SR LT, T AR AR B2
2010(6) :155~156.

2 T Db, SRFETE ARV, 3 B R IER MR )], B S &
i Tk, 2007,33(9) :65~66.

3 XL ZRLOR BEERE AR R T AR TR K VE AR A A B P I A BIF 5
[J]. MR Sk Tlk . 2011(9) - 28.

4 TR R PE. BT LT R A 0 5 e ) 2R Rtk RE R A (D], A

T,2011(5) .7,

A3 Ha L K Ik BUUR, S VR MR R TR R — B R SRR R T K T

Ky £ TR0, & TR, 2008, 29(5) :235~240.

6 KAk R. SRR IE A A AR M E A 5 K PERE T ST CDI. TR BH L ik

w

10

11

12

FH Tl K%, 2005.
FEN M R VER POCL B A A 48
WA IR . 2005,20(2) :45~48.
Sk AN AR ER AT SN T M. 85— . bR b T
Al H B A, 1999.
XURS T o 100 5 SR A B, 5. 4% S 050 T 5 U ) 19 o 4% 2 B A
MOEFE )], &SRR, 2008(2):133.
AR O R A SRR N SRR v R B ST L] B R
2,2006,27(9) :80~81.
B ERPR A, SRR, BE L /NI T R VT A A i A B R M 5
[J]. AT ,2012,37(5) :49~50.
B B R 26 TR R L S I O A R M X A o M R E R
FISE LT, BAREE S B . 2007.23(8) 26 ~28.
S AR TR AT, AF L BRI AE RIS G S IR T T R K TE
rsgm )], M 55 Tl , 2006(2) :21~22,
SRTERE T 0, A% IR £ R T R T R W R IR Y A R
HLIT AR 55k Tk ,1998(12) :40~41,

A RIRTSELT ). A R

55



