 IRBESETE .
552945 2021 F 35 ﬁmuw B ER

“EENERSTENR” BATEXEZ—

DOI: 10.16210/j.cnki.1007-7561.2021.03.006

N.A. Michael Eskin, i3, BEEE, 45, £ 4R YUK R HBUR RS E I 7E BT Pickering LI AGRLAI[I]. AR & MBHL, 2021, 29(3): 39-46.
ESKIN N A M, NI'Y, DUAN H, et al. The application of cellulose nanocrystals in pickering emulsion as the particle stabilizer[J]. Science and
Technology of Cereals, Oils and Foods, 2021, 29(3): 39-46.

214 3 4K i AR B0k £ € 771 AE £ i
Pickering L v 14 v H

N.A. Michael Eskin', 1% #2, & 22, %

(1. MERZRILBKRFE, RLFREHFFR EREALERAF A,
I KB RAE, % R4IE® R3T 2N2;
2. THKF ERFR, £4 214122)

W OE. BEARBEA Y Pickering LR ARG, Bk BAMM TR MM S XE, A
DML TR A TEG e A AR S S A S0 FE AR AR (CNCs ) & —#F i & 69 Pickering
SLRAE R A, LR LT HRBIRG R ERIE, TENBH 0 oF 4 & 4ok §RFE T Pickering $Lik
M F, &% CNCs #8289 Pickering SLIR /£ du P 69 2 A, VAR A ¢ e 5 4 R Sh 4k 09 %) & &
L& Pickering Uik ¥ 64 5 A FRALFF R B

KW . FEEMKRSIK; Pickering Uik ; HE AL, A @B, HAkk

RESES: TS202.3 XEkFRIRES: A XE4HS: 1007-7561(2021)03-0039-08
W& E&E R E: 2021-04-23 08:40:43

W48 B & Motk . https:/kns.cnki.net/kems/detail/11.3863.TS.20210422.1654.008.html

The Application of Cellulose Nanocrystals in Pickering
Emulsion as the Particle Stabilizer
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Abstract: Pickering emulsions stabilized by solid particles have attracted considerable interest by the food,
pharmaceutical, and cosmetic industries. Cellulose nanocrystals (CNCs), with their high aspect ratio,
renewability, degradability and biocompatibility, proved to be excellent Pickering stabilizers. This paper will
initially review the purification and extraction methods used for targeted cellulose nanocrystals. This will be

followed by a discussion of factors influencing the stability of Pickering emulsions containing cellulose
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nanocrystals. The applications of Pickering emulsions stabilized with cellulose naocrystals will be briefly

discussed as well as research ideas for their future uses.

Key words: cellulose nanocrystals; Pickering emulsions; Morphology; surface charge; hydrophobicity
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Table 1 CNCs were obtained using different methods
AT H T ik __NAm B4 ik
T/t KA
HR5E 4% NaOH, 1.7% NaClO, 62% H,S0,, 45 °C, 30 min 24~50  406~1 500 [12]
Rk NaOH, H,0, 60% H,SO,, 50 °C, 1.5~3.5 min / 178.2~261.8 [15]
BYREFTNY REEMZE (2:1), 1.4%NaClO,,  64% H,SO4, 50 °C, 75 min 10~25  120~800 [16]
5% KOH
MmAgER 6 mol/LHCI, 110 °C, 3h 16~20  255~286 [17]
A 0.1 mol/L NaCIO, 4% NaOH 80% H3PO4, 50 °C, 7h 2~6 100~330 [18]
A 3% NaOH, NaClO 1 mmol/L TEMPO, 10 mmol/L NaBr, 10 mmol 21 483 [19]
NaClO, 2h

K3 NaClO, 4% NaOH FHLUR ( —JRRR. R ), 90~120 °C, 240 min  / 275~380 [20]
TR 5% KOH, 1% NaClO, AR (30~70 U/g e ), pH=6, 45 °C, 24h 3.7 >1000 [21]
rl A / BT (TBAA/DMAc A% ), 65 °C, 1.5h  10~30  200~300 [22]

¥E: TEMPO 4 :2,2,6,6-DU F JE0R e A AL #( 2,2,6,6-Tetramethyl-1-piperidinyloxy ); TBAA 4 : PUIE T 3 Z FR#( Tetrabutylammonium

acetate ); DMAc f: —H I ( Dimethylacetamide ).

W k2 — DR A o R A A K i i SR &7
PR MICET X (JELE FHIX ), BT 45 5 X 182324,
W RAE TR AR . 2R . W SR
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R SRt — e R ER AR T
CNCs =B A B4 R fa ek, (H2fg
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SERREO A P S I SR R,
K H 62%Mk B BRRR , 7€ 45 °C'F, /Kf# 30 min,
AT DVA R B BRAFLER AL X, AR
FE B F1 10~70 MPa, 7] LI45%] 400~1 500 nm
f) CNCs. Wang ZEUIDL 7 500 JEORE, il i i il
60%MBLAER, 7F 50 °CTF/Kf# 1.5~3.5 h, nJLIfS
#] 178.2~261.8 nm ¥} CNCs. # &35 /K 5
FH CNCs BA BRI A, B2 i IER E Tl

R4 R, R . B S g T A&
CNCs, Kasiri 2T RER, L3 mol/L
IRRRVAWOK AR 180 min, WLIHEIEAE A (68.8 +
20.7) nm, HARZGHE (79.4%) BEKIE CNCs,
H. CNCs #5553k 77.1%. Kontturi 228 ILIR#ELT 4k
FERE, SRR R 2 7K i vk i A AR B K B R
100~300 nm. 1424 7~8 nm f CNCs, HAGH gk
97.4%, W7 AR LTRSS m/N, A
FELFAEZ R I T AT, BB, i, B
A A (A8, Camarero 25 H&S T HRFR /K
it ERTR K RIS R /K AR AL CNCs BRI 520
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TR o™ i ik & FLIS Yearss, B4t
W98 208 T AR 22 4 €0 n] A6 R R FH 114 Ak 2 4 5ok
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Fig.1 Nanocellulose from wood pulp were obtained from different methods
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5 MU IR L MBI ik AL BEACSK 2 4 2%,
JEF IR (AFM) BEATIEASSRAE, T DUABL
R EAS B9 KT 4 R e B S EArE AR w

IFESE o 1B 2 RN IR R T RR K A IE AL BN [R) 21
2 R JRURHMS R B CNCs J 11 WU R R, dnT LA
THMA T, BURLYS CNCs IS WA —E Y52

B2 AEAHEZFERHEEHN CNCs RFARHMERGK, BF"; AREY; ®APY, XFEF, HEHD, @EFLEER,
Fig.2 AFM images of CNCs obtained from various lignocellulosic materials. Asparagus'™®'; Ginkgo seed shells"*”'; Softwood"*;
Garlic straw residues™®'; Pineapple leaf'”®; Bacterial cellulose™®.
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il £ AR BE B CNCs (400~1 500 nm ), 4%
RIS RS E AN CNCs BA EFmsL bk
Jit . Wang UL SR A e 0 42, 3l i FiE K
PR K f I [) SR B AR CNCs RSF, 45 5 % BK fi
WP K, 538 CNCs R-F#oh, H kb
IGigy o
2.1.2  CNCs 1] H faf [ 5% i)

FIFHBR K Al 46 CNCs i fedr, JRHER
R AR , 25 S50 CNCs 5] A 7L A9 LA
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CNCs Fo g B IF E/K R A RAEVUNE, (HiR
H L HE R 12 580 CNCs Bk FaE Pickering
LI, Kalashnikova 25215 FH £ W2 i B vk XA
PR K i ) 45 FOAR AL CNCs JI0RE A 7 IR B Ak 1 120 4
97 CNCs [ RMHMR R, 1E& W g dh ik
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) CNCs Bikr, 255 &M, 4 CNCs 2 HLfif 25
J<0.03 e/nm”, CNCs ] LA &k E FLI; 1M CNCs
FEH L7 % >0.03 e/nm”, CNCs NI 32 i 45 11 7
m%d@ UL 3 (B ). 32 A e H ey 25 B 7

Tt ERE R, BT CNCs 7EJH/K St

W R AHES . PR, AR Z A5 N UFIH CNCs
il % Pickering FLUK B BF5E CNCs 1) 54 W A 7
MEF, 237E CNCs R F Hoin A — i ik B2 i S Ak AN
VAR LR B i L BN, MR AR CNCs 2Z [
e R AT o,

TO  0.254c 055 lua

2HCI 5HCI

104er 101pa  hours

B3 A: CNCs Wb BEmMBE=RNE

Z0EMY; B: CNCs XA ZLKEE S m,;

C: 7 CNCs i/ /K REBENTER, (200) p Bk A%GFMBEM,
Fig.3 A represents the effect of CNCs aspect ratios on the surface coverage ratio of droplets “"'; B represents the effect of
CNCs surface charged density on the stability of emulsions'*?'; C represents Schematic representation of cotton CNCs
stabilization at the oil/water interface, exposing the hydrophobic edge (200) to the oil phase'*!.
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