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Abstract: S-glucan/pectin composite films were prepared by mixing proper amounts of pectin and glycerin with S-glucan. The mechanical
properties, barrier properties (against moisture and oxygen), thermal properties, film forming mechanisms, and water distributions of the composite films
were compared using a texture analyzer (TA), a X-ray diffraction instrument (XRD), a scanning electron microscope (SEM), an infrared
spectroscopy analyzer (FTIR), a differential scanning calorimeter (DSC), a nuclear magnetic resonance imaging analyzer (NMR) and a
thermogravimetric analyzer (TGA). Moreover, the structure and properties of different S-glucan/pectin composite films were studied, and the
optimal ratio of raw materials for composite film preparation was determined. The film obtained using 3:1 S-glucan-to-pectin mass ratio (film BP4)
exhibits better mechanical properties and higher oxidation resistance due to the stronger interactions between fS-glucan and pectin and denser film
structures than those of films comprising the same materials at other proportions. Furthermore, -glucan and pectin have good compatibility, and the
thermal stability of the film is the best. The findings could provide reference for the rational application of polysaccharide composite films in
food packaging.
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Table 1 The film formulations of -glucan, pectin and glycerol

were prepared in different proportions
JHl Pectinl  BP2  BP3  BP4 BG5S
p-FFAE/g 000 005 010 015 020
RIg/g 0.20 0.15 010 0.05 0.00
Hid/uL 40.00  40.00 40.00 40.00 40.00

122 BE

% GB/T 6672-2001 FIRIE , FHIIEAAE 5 AR
37 B K B VR (ot YD R R AT B, A
1 pme XX & P SR H T B S I LA M e
123 HAis g Aely Fat A K

FERESHT, MBS EVIR 10 mmx45 mm K
NS . A 2 R S R SR (TS) I
Wi (EAB),, Y% 3 A (TAXT2D A1 ASTM
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S

BN
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4 ASTM E1131 (ASTM, 2014), {#F TGA 1%
2% Mettler-Toledo (TGA/DSC 1 HT, Hit:) ZpAfri s
1T N ¥4 2~5 mg WIEFE B TS E 25 mL/min.
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Table 2 Thickness, Mechanical properties (tensile strength and elongation at break), barrier properties (moisture resistance and oxygen

resistance) of g-glucan film, pectin film and blend films

How  BE/mm  FAPIRE/MPa  BFEAPKE/%  FLIZM/(g/12h)  TRAIE(/100 g)

Pectinl  0.03+0.00°  13.31+0.41° 2.10+0.21° 0.11£0.00* 2.27+0.05¢
BP2  0.03£0.00°  19.40+1.70° 3.110.40° 0.10+0.00° 1.2240.04°
BP3  0.04+0.00°  32.21+1.42° 9.85+0.31° 0.07£0.00° 1.50+0.01°
BP4  0.04+0.00°  32.03+1.30° 22.2042.03* 0.09+0.00° 1.25+0.02°
BG5  0.04+0.00°  30.12+1.01° 11.33+0.30 0.12+0.01° 2.13+0.07°

E AL FEEATE E; RIS T ARG F AT A p<0.05 A 2F £ 7.

HE 2 I, SRESFHEZER (p<0.05).
W& p-H R AN, BE R BFHEH. XAl
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TR B p-H R S R, PR HIE
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Fig.1 DSC analysis of g-glucan film, pectin film and blend films
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Fig.2 Structure diagram of five groups of samples observed

under scanning electron microscope
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Fig.3 Infrared analysis of g-glucan film, pectin film and blend
films
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Fig.4 X-ray diffraction of g-glucan film, pectin film and blend

films
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Table 3 Low field NMR test of g-glucan film, pectin film and

blend films
B AT,/ms  ATp/ms  Sy/%  Sn/%
Pectinl 1.15 1.62 20.09 1.16
BP2 0.79 10.01 5.31 4.52
BP3 0.92 2.73 8.11 4.20
BP4 0.97 3.08 5.29 6.75
BG5S 1.59 5.18 5.46 3.57

X

S
Pectinl
BP3
BP2
BP4
BG5S

0.01 0.1 1 10 100

B ] / ms
E5 p-ERNER. RERMESRIKS NR Ui
Fig.5 Low field NMR test of g-glucan film, pectin film and
blend films
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Fig.6 Thermogravimetric curves of g-glucan film, pectin film
and blend films

R4 p-EREE. RIEESERNREDNLE
Table 4 Results of thermogravimetric analysis of g-glucan film, pectin film and blend films

Ha iR SEMEMEEBAIC 500 CHEEHE%
TIO% TZS% TSO%
Pectinl 67.50 216.83 248.67 217.40 35.16
BP2 62.33 212.83 265.17 209.30 33.82
BP3 66.50 199.17 278.83 207.50 31.22
BP4 75.00 292.67 304.67 291.60 19.51
BG5S 72.20 262.33 308.34 268.80 30.32

E: T Tasof? Tspu 2 B ETREMES 10%. 25%A S0%0T 698 5.
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