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Abstract: Mung bean hull cellulose was used as the raw material to obtain nanocrystalline cellulose by sulfuric acid hydrolysis, which was
applied to prepare a whey protein concentrate film. The morphology and crystalline structure of mung bean hull nanocrystalline cellulose and the
effects of the amount of added mung bean hull nanocrystalline.cellulose on the tensile strength, elongation at break, oxygen permeability, water
vapor permeability, transmittance, and microstructure properties'of whey protein concentrate films were evaluated. The results showed that the
mung bean hull cellulose nanocrystals.had a rod-shaped structure with the length ranging from 100 to 200 nm and the diameter ranging from 10
to 20 nm. In addition, the typical cellulose | structure was maintained, with relatively high crystallinity. Mung bean hull nanocrystalline cellulose
had good compatibility with the whey protein concentrate. When the content of mung bean hull nanocrystalline cellulose was 1%, the lowest
water vapor permeability [2.67. %<10° g/(cm sPa)] and the highest transmittance of the films were reached, and the surface of the whey protein
concentrate film was smooth and homogeneous. When the content of mung bean hull nanocrystalline cellulose was 2%, the tensile strength was
highest (1.41 MPa), the elongation at break was 139.8%, and the lowest oxygen permeability [1.8 < 10 cm®(m? d Pa)] was obtained. The
addition of mung bean hull nanocrystalline cellulose can effectively improve the performance of whey protein concentrate films.
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Fig.1 TEM images of mung bean hull nanocrystalline cellulose
22 I BINAKAUEF X-H BATH A

LRI R AT Y R NGE G K AT g R K-S RAT S
FINPE 2 fis. SR AT 4 MGG B KA 4 AT
UG I B AW RAARAE, e 20=16.53°,
22.28F1 34.65 b IR IIATHI I, ARYERFAEIER)
P T 22.28 SRATSHIEEALBAT BB AT DLW 4R
FANK gk S E A g R B T IR 4E R T

42

BAZE G, HaRRENE AR, PR
R AR AR WA, 23 Jade 5.0 #ft
ghity X-SHERATH B E S T R AT e R RS R
KEAFYHEZR 45 5 508 50.88%F!1 75.79%, 1X A& [K]
NTERR KRS RE T, S TFHEANE T A 4R 10 E
TEIX, fedbpE w10 e M XK,
AR T ST Rk A R 45 A,

a: SEERAUER
b: GRELBAKET R

0 5 10 15 20 25 30 35 40 45
20/°
2 Y RAUERMRT AR H R X-HEITHE
Fig.2 X-ray diffraction patterns of mung bean hull cellulose
and mung bean hull nanocrystalline cellulose
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Fig.3 FT-IR spectra of whey protein concentrate films with and

without mung bean hull nanocrystalline cellulose
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Fig.5 Effect of mung bean hull nanocrystalline cellulose on the
elongation and tensile strength of whey protein concentrate film
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