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Abstract: The corn straw cellulose (CS) was extracted from corn straw by sodium chlorite-acetic acid-sodium hydroxide
method, and modified by sulfuric acid hydrolysis and sulfuric acid hydrolysis-high pressure homogenization, respectively.
Pickering emulsion was prepared by thyme essential oil as oil phase. The effect of cellulose as emulsifier on the stability of
Pickering emulsion before and after modification was studied. The structure and properties of the cellulose before and after
modification were characterized, and the microstructure, particle size, potential, stability and rheological properties of the
emulsion were measured. The results showed that: Compared with CS and sulfuric acid hydrolyzed cellulose (CP), the
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particle size of the modified cellulose, which was hydrolyzed with sulfuric acid and homogenized under high pressure

(HPC) was significantly decreased (P<0.05) to 28.61 pm. The number of active groups increased, and the hydrostatic

contact angle increased to 76.1°, about 2.4 times of CS. The microstructure of CP showed short rod-like structure and

smooth surface. On the other hand, HPC had a curly surface, which changed from smooth to loose and porous. The stability

of Pickering emulsion was improved by modified corn straw cellulose. The emulsion stabilized by HPC had the best

stability, with the smallest particle size (3.53 pm) and more uniform particle size distribution. Store at 25 °C for 21 days,

there was no obvious flocculation between droplets, and the TSI value changed the least (0.359), showing good storage

stability. These results proved that the emulsification property of HPC was enhanced compared with CS and CP, which

provided a theoretical basis for corn straw cellulose to be used as food grade solid emulsifier and realized high value

utilization of corn by-products.

Key words: corn straw cellulose; sulfuric acid hydrolysis and high pressure homogenization; Pickering emulsion; stability
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Fig.2 Scanning electron microscope images of different
cellulose samples (5 kx)

2.1.3 LY FRMPELIAN G T E 204G
TS TSR A4 R Z W ope k2= 5. & 3
H, 3 4541 AW I BE Y 9 AE 3000~3650 cm ! Zb F
1600 cm ™" AbRRHF HY B GHE G W SO, B AT 40 X w5
Fe(-OH) PR AN thPRsh >, JRLF 4R 45t B
HRRER IS . X RIS A E KRBT TN
oy Tlal &4, 78 3000~3650 cm™ 4B FN 1600 cm™
4b, 5 CS AHLEL, CP Al HPC P (I B0ks i), 26
A SR IN . 890 cm™ 5 1165 cm™ &b B-1,4-
W EEARNE OISR . 890 cm ! 45 1165 cm ! 4k,
5 CS ML, CP #uléss, HPC gL = s Js, 103k
EH B-1AVEF WAL, UL 4E R RGN, 5
_EIRRAR ST RAT—F . 1353 em™! ARSI AN
Yz C-H g drsh A e, H
CS #H I, CP 5 HPC 7 1353 cm ' &b iyl [ FR A4
PITHG I, AREREF AR RGN DA B4555R, CS &

T RAR 7 T v PRI BT AR B, HE FE S P R
S W ARk, BRGNS, BRI, B A T4
FRAEFLIR IR A AT IR 0

S
o
) . . ISSKM . ,
4000360032002800 24002000 1600 1200 800 400

WHL (em™)
&3 ARIZF4E 2R B8 B 2L AN A
Fig.3 Fourier transform infrared spectroscopy of different
cellulose samples
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Table 1
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Fig.4 The static water contact angles of different
cellulose samples
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Fig.5 CLSM images of different cellulose emulsion
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Fig.6 Viscosity (a), storage modulus G’ and loss modulus G”
(b) of different cellulose emulsion
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Fig.8 The microstructure observation figures of different cellulose emulsion on the first day and after storage for 21 days
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