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Abstract: This study focused on the preparation of a ternary composite edible film using sodium alginate (SA), low-
methoxyl pectin (LMP), and locust bean gum (LBG) as film-forming materials. The film, termed sodium alginate-low-
methoxyl pectin-locust bean gum (SPL), was optimized by adjusting the mass ratio of the components. The rheological
properties of the composite film solution were thoroughly analyzed, and critical performance indicators such as mechanical
properties (including tensile strength and elongation at break), water vapor permeability coefficient, water solubility, light
transmittance, and water contact angle of the film were measured. Scanning electron microscopy (SEM) and Fourier

transform infrared spectroscopy (FTIR) were utilized to characterize the surface morphology, internal structure, and
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intermolecular interactions of the composite film. Additionally, this study explored the application effect of SPL ternary

composite film coating pretreatment in the explosion puffing drying (EPD) process of shiitake mushrooms. The

experimental results indicated that when the mass ratio of SA, LMPs, and LBG was 50:20:30, the prepared SPL ternary

composite film exhibited superior comprehensive properties, with a tensile strength of 13.54+0.95 MPa, an elongation at
break of 58.15%+4.32%, and a light transmittance of 79.70%+2.31% at a wavelength of 600 nm, demonstrating good
mechanical strength and optical properties. The surface of the composite film was smooth, with a uniform and dense

internal structure, indicating good interactions and molecular compatibility among SA, LMPs, and LBG. Compared to

untreated shiitake mushrooms and those pretreated with only SA film, the quality of EPD shiitake mushrooms pretreated

with the SPL ternary composite film, combined with Ca** crosslinking, was significantly enhanced.

Key words: polysaccharides; edible film; shiitake mushrooms; explosion puffing drying; coatings pretreatment
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Table 1 Composition of film solutions
REWEwE (%)
[ZTE TRss - — ——
TR TRNER I DA
SA 100 0 0
LMPs 0 100 0
LBG 0 0 100
SP 50 50 0
SL 50 0 50
SPL1 50 40 10
SPL2 50 30 20
SPL3 50 25 25
SPL4 50 20 30
SPLS5 50 10 40
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(2) T3 T AR A S B K o3 B B AR EA PR
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0
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g; W, BRI IE 105, g.0
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AEESAPA TN =k, BOPEEE . A= (4)
BT Rt

d
AXtXAP A

A : WVP 2R /K R 2L, g-mm/(m*-h-kPa);
Am JEFUE T B i, g5 d 2R EE, mm; A S&
A 30 R T AR, m?; ¢ SR B B TR TE] B, hs AP SRR
P 7K 822, kPa.
1.2.3.5 HLBMEREMIIINRE RS Hr ek BB AN Wy 244
R R FH P A3 BT SO S < R AR i B B O 2%
(Ex%E: 6 cmx1 cm), WILE A BRAFNI R BE 4351
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S B35 A RIS A 2 A IR B 3 S A LA P E RE S AT
BEFETS, ARYEE 1 (a) TR R S5 B )
BRI R MNZ, FTLOWERR), 7€ 25 C 4410 F, B
BY YR AT RE Y, SPL &2 & BRI 10 2 0URE 52 22 30 HY
TR, X R RO BT IR A . FEBT U BR
FEANTF 0.1~20 s JEFEIEF, K H BT 2URI F B
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Fig.1 Static rheological properties of SPL composite film
solutions with different mass ratios
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PREFVE . n ABLAY RN BRSBTS 5 IS A I
PRBARBUEE DL B 52 55 TR R0 A TR L n {HEL
g I, IR AR B 1T T A IR AR, JHORG B2 X 5Y D) s
SRR BE AR AH S, n AR ARG ) 2 W S 1 1
YAPETE Sy g R0 7 R SPL E A M, B LBG
FEBIAYIE IS, k (EDZEHTEE N, n B HREAR, AR A 1miE
HEGR

2 ARFEFiEH SPL & A B S AR
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Table 2  Fitting parameters of the power law equation for
the static rheology of SPL composite film solutions
with varying mass ratios

FEAH TR PR E 2 Kk TS R

SP 0.1116 0.9133 0.9997
SPLI 0.4400 0.7858 0.9951
SPL2 0.9655 0.6824 0.9876
SPL3 1.3480 0.6390 0.9983
SPL4 1.6370 0.6105 0.9517
SPL5 3.0820 0.5484 0.9373

SL 3.7020 0.4887 0.9996

B2l T S AR TR P g EEAR & (G
PFERE (G") IR AT RIS R 1 S 2SI AR AR E
(AnE 2 i) o FEEFEREENE, G G ¥R
W B, FEAE X I T, AR AR A
G"PHE S TiEREE R G, X R IER 2 B W
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Fig.4 Effects of different film-forming materials on film
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Table 3 Effect of pretreatment of different film solutions on the quality of EPD of shiitake mushrooms
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28.58+1.13° 20.64+1.34° 25.63+1.50™
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