5 32 B 6 W
201646 A

00D & MACHINERY

Vol.32,No.6
Jun . 2016

DOI:10.13652/.issn. 1003 —5788.2016.06.005

EL R 9 5i% 3K X B Jon oK i ¢ BR T R

% W]

Effects of amylose chain length on film properties ofwaxy maize starch
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Abstract: Three types of amylose with different chain length were
prepared. And each of them was added to waxy maize starch in the
proportion of 8%, 15%, 25%, respectively. The mixed gelatinized
starch solution was cast on to a plastic plate and dried at 23 °C in rel-
ative humidity (RH) of 85% for 3 days. The short amylose, i.e. de-

branched waxy maize starch (DWMS), mixed well with waxy maize
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starchwithout phase separation. But phase separation was found in
the medium chain, i.e maize amylose (MAM), and long chain amy-
lose, ie potato amylose (PAM), added films. Adding amylose pro-
mote crystallization of waxy maize starch. Waxy maize starch film
was amorphous. When DWMS proportionincreased from 0% to
15%, the crystallinity of the waxy maize starch based film is in-
creased, but further increase of DWMS proportion resulted in
decrease of crystallinity; and the film crystallinity increased along
with increase the proportion of MAM and PAM from 0% to 25%.
The crystallinity of starch film was positively correlated with TS
(r=0.771) and PS (r=0.780), and negatively correlated with P
(r=-—0.730). Waxy maize starch films and DWMS containing films
exhibited good light permeability and solubility, whereas the light perme-
ability and solubility were decreased with increase of the amylose chain
length and the proportion of medium and long chain amylose.

Keywords: waxy maize starch based films; amylose chain length;

film properties
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X-GF R A 4 . D8 A, 48 [ 4 4 55 AXS A A

YR AL TALXT 2i %, % [# Stable Micro Stystem
NI
1.2 R H*E
1.2.1 B S B E K E R (DWMS) i1 146 B 1.00 g 5 &
FKRIER A 90 mL ZE K, T b K g HE 30 min HUK
b, BT 121 C R 24 30 min, ¥ HF A 10 mL B2 4
2% o3 (0.1 mol/L,pH=23.5) K S & ¥ lF (7.50 U/g JEH)
TE 40 “CHEIR LA 200 r/min 3 [ 12 b 58 BUS Tk K s
H &k 5~10 min KEFY B0 PEY LIEW pH 2Pk %
% T 13 DWMS,
1.2.2 oK B8R TEH (MAM) il 542 2 5 8% 3 B (PAMD (19
PREC PR 1.00 g &3l K FEM/ SR FHIEH A 100 mL
90 % ZHUAR, F B KB B R 1 b, T F R R 80 B
24 h; FHTG/K DT VE TE KD » B0 B ULVE 5 W K U R UTIE » D
B BE S LA MTE M, F 121 °CF i JEZE 2 30 min, 1 i
KEREHRE 2 hi imA 20 g/100 g TE T EEHHE 1 h, /i & 24~
36 h, BB (8 000X g4 °C,30 min) B, 15 3 &4
TER LAY . DL R BRAlifh 2 R VR T AR Bl 4l MAM/PAM,
1.2.3  EAUAFHEBL A BT AR S K B R R A K
B 50.00 mg A [Al 4 £ ELAE FEM) - IIA 5 mL 90 % — F LM,
KBRS ER . TEIR TR B 12 he Bl 1 mL Bi&
VW, A 6 mL JEOK S RETTVE . B0 B UIE . #UTTEM 10 mL
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T 0.3 g/em® A 23 °C M X IR BE DN 85 Y6 i) 1 Tk 1 IR 4
o 3 A ARSI N 50 % R4 2 d, B S 8 .
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DRSS %% 1 F B8 AT 2 mL K Sl AR s 1 AL Bl FnfE B 5 &
B AR L OB 2 dL R W 4R AT, (D
THEB M Q G N T8 I Y R /NG & i K T T
F e LA F2 i L BEHL 600 nm JEHR T iE R, A0 TE K
446 ) L 5 L AE 600 nm R >BEE 10005010,
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Figure 1 HPSEC analysis of amylose with different

chain length
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VM S X HEMIRE R E MR AR, EEAKE
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Figure 2 Lightmicrographs of starch films
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Figure 3 SEM of starch films
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Figure 4 SEM of starch films
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25 Yo it H B B 4 R A R O L AR S I T R K E R & A R
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Figure 5 X-ray diffraction diagrams of starch films
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Figure 6 The effect of amylosewith different chain length to

tensile strength of waxy maize starch films
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Figure 7 The effect of amylose with different chain length

to elongation of waxy maize starch films
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Figure 8 The effect of amylose with different chain length

to WVP of waxy maize starch films
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DX 3 o VS I AN [ 55 K % 0 R 240 AT 4R e T R A o L
T AR 10 2R 00 280 L IR [l K BB T B0 45 i S5 T
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Figure 9 The effect ofamylose with different chain length to

P, of waxy maize starch films
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Figure 10 The effect of amylose with different chain length

to light transparent properties of waxy maize

starch films

BRI B EZ M (P>0.05), ¥ MAM & PAM & &%
IR VE A IE S 3, LR e B ok R I . XEVR N 25 0
TR L% U M 3 0 R AT A e M A T A5 B BB TE R R A
Ji 5 3% 56 % 18 BE A 56 (r = —0.957),
2.6 BEE

M 1 AT B R OR VE R ISR AR R W . BT

F1 FAEEKEFEEHDITEREREDESRENR D
Table 1 The effect of amylose with different chain length to

solubilityof waxy maize starch films

AyIIE7] L/ % AR L/
WMS 100 98.26+1.45
NMS 100 50.12+0.98

8 98.11+1.21
DWMS 15 98.18+0.94
25 97.26+0.93
8 63.64+1.61
MAM 15 57.65+0.72
25 51.78+0.77
8 52.54+1.39
PAM 15 46.95+0.32
25 39.76£0.97
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3 &k

R T L A B 5 0 I 5T K DY 4 o IR
i L S OE KOG G = 0.771) 4 5 28 i 3 JEF i 3 0F A
e (r=0.780) , 5 i 1 R B E HUHIE (r = —0.730), B4
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