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Abstract: The effects of aqueous phase pH and Na concentration on the stability of Pickering emulsions formed by
microcrystalline cellulose (MCC) and lard were investigated. MCC-lard Pickering emulsions were prepared by mixing the
aqueous phase containing 1% MCC with an equal volume of oil phase at different pH and Na" concentrations, and the
changes in the appearance, emulsion index, microstructure, particle size, zeta potential and rheological properties of the

emulsions were measured at different pH (pH4~9) and Na” concentrations (0~500 mmol/L). The results showed that the
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MCC-lard Pickering emulsions did not show significant delamination at pH5~8, and the emulsion index did not change, and

the particle size of the emulsion droplets was smaller than those at pH4 and pH9, with better viscosity and shear resistance,

among which the best stabilization effect was achieved at pH6. When the Na* concentration was 300 mmol/L and above,

the emulsion stability decreased more rapidly with increasing resting time. It was observed that at a Na" concentration of

400 mmol/L, the emulsions would delaminate after three days of standing. With the increasing of Na* concentration, the

electrostatic shielding effect made the particle size of emulsion increased, the absolute value of zeta potential decreased, and

the viscosity and shear resistance decreased. The MCC-lard Pickering emulsions had good emulsion stability at low to

medium pH (pH5~8) and low Na" concentration (<300 mmol/L) in aqueous phase, but the emulsions were less stable at

pH4 and pH9 and high Na® concentration (>300 mmol/L) in aqueous phase. The effects of different pH and Na®

concentrations on the emulsification stability of MCC-lard Pickering emulsions and their principles were investigated to

provide some reference for the processing and application of functionalized pre-emulsified meat products.

Key words: microcrystalline cellulose; lard; Pickering emulsion; pH; Na' concentration; emulsion stability
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Table 1 Changes in emulsion index of MCC-Lard Pickering
emulsion at different pH
CI
pH
1d 3d 5d 7d
4 1.00+0.00* 1.00+0.00" 1.00+0.00* 1.00+0.00*
5 1.00+0.00* 1.00+0.00° 1.00+0.00* 1.00+0.00*
6 1.00+0.00* 1.00+0.00* 1.00+0.00* 1.00+0.00*
7 1.00+0.00* 1.00+0.00* 1.00+0.00* 1.00+0.00*
8 1.00+0.00" 1.00+0.00? 1.00+0.00* 1.00+0.00*
9 0.99+0.01° 0.98+0.02° 0.96+0.01° 0.96+0.02"

TE: SN RNG FRERR 28 57 .35 (P<0.05); K3
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Table 2 Particle size variation of MCC-Lard Pickering
emulsion at different pH

kit (pm)
PH 1d 3d 5d 7d
4 29.88+0.32°*  32.93x0.42"®  35.99+0.45C  37.12+0.35%°
5 28.74+0.37**  31.78+0.42"  36.26+0.32°°  37.10+0.50*
6 28.22+0.42*  32.70+0.79"  37.01+0.46™C  37.91+0.07"C
7 29.65+0.33™  34.18+0.54"  36.99+0.43™  37.74+0.85"C
8 30.35+0.57™  34.64+0.83"  37.05+0.52"°C  38.24+0.47"C
9 31.95£0.61°"  35.06+0.43"®  37.73£0.14°  38.57+0.26"C

Vs RIRDNG TR R R B 2 5% 5 8 (P<0.05); ARIKS TR ]
AT 25 57 . (P<0.05); Fe4lrl .
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Fig.2 Microstructure of MCC-lard Pickering emulsions with different pH
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Fig.4 Viscosity (A), storage modulus G', loss modulus G"(B)
of MCC-Lard Pickering emulsions at different pH
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Fig.5 Appearance structure of MCC-Lard Pickering emulsions
with different Na' concentrations
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FIHTHRE A AEAAE I . Na ¥4 0~300 mmol/L 5%
PF T Zeid— R B9, CI AR BAT KA A81k; Na'Hk
24 400 mmol/L B, FLIK CIABTE S 1 R IT LR FEAIG;
Na V24 500 mmol/L B, CL{EMEE 1 d HF IR LIk
THEERE, HBE SR ] e 2 R R, X
P2k Na' s In £330 MCC kL 2 I 171 H 1 19
FEPS Na' A e, i s e e gEoRL Y
TRAE, 52U AE T i 2 T 1 W B A2 E HE, DT REAEG
FL N HAR A RS E T o
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Table 3 Variation of emulsion index (CI) of MCC-Lard
Pickering emulsion with different Na” concentration

o cI

BT (mmoll) — 3d s5d 7d
0 1.00£0.00° 1.00£0.00' 1.000.00° 1.00£0.00°
100 1.00£0.00° 1.00£0.00° 1.0040.00° 1.00£0.00°
200 1.00£0.00° 1.00£0.00° 1.0040.00° 1.00£0.00°
300 1.00£0.00° 1.00£0.00° 1.0040.00° 1.00£0.00°
400 1.00£0.00° 1.00£0.00° 0.98+0.01° 0.97+0.01°
500 0.99£0.02° 0.98£0.01" 0.97+0.02° 0.97+0.02"

2.2.3 Na'#fe E X MCC-¥& i Pickering FLIRBRI 4%
N K ABOREER s B 6 SARTA] Na M 55 T
FLBIHOWZSAE . ANF] Na YRS i) MCC-3&P Pickering
i FLRAERER— A5, B TR MIE W O Ky
FLIR, BEE Na W EHE R, ZLH M AR S AN 5,
HHE BRIZ WA AF O] . R 4 AN Na ¥ BE 2451
T ELREBLAR M AR AL, FLIH B AR Na ¥ g R
i8I, Na )& 0 mmol/L I FLiH B2 ik 3 5
/INA31.36 um, 500 mmol/L B 2L BRIk Bl RN
34.74 pm, XA HEEHF Na'Xh MCC ik H A &
FEL R AR, UL AT 9 0 FL R 708055, iky ) SR AR 1T
PEIRIARD A NSNS AL ISR BN ZLIKAE Na'hy
400 F1 500 mmoVLA& N &4 T4r /24, (A FL
WO LS, FLIE A S B L B4R, 356
ARV 2R 1 19 MCCHERIUTE B A RR e 4540, B — 2

300 mmol/L 400 mmol/L 500 mmol/L

Kl 6 RIF Na'¥kJE MCC-#4iHH Pickering FLI Y HOW L5 A4
Fig.6 Microstructure of MCC-Lard Pickering emulsions with different Na* concentrations
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# 4 R[F Na'V¥kJE MCC-Hil Pickering FLI R4k

Table 4 Particle size variation of MCC-Lard Pickering emulsion with different Na™ concentration

, HifE (pum)
R TR (mmol/L)
1d 3d 5d 7d

0 31.36+0.41*4 35.86+1.70* 36.36+1.05* 37.70+0.45*
100 31.40+0.66™ 36.55+1.73%8 37.20£1.11%8 39.03+0.82°8
200 31.65+0.70** 37.31+0.40%F 38.44+0.48"5¢ 39.49+0.47¢
300 32.75+0.34%4 38.31+0.34"8 39.31+0.47"8¢ 40.31+0.92¢
400 33.65+0.41%A 39.09+0.37°® 40.04+0.33°¢ 40.54+0.76>C
500 34.74+0.58* 40.20+0.43% 40.68+0.46% 40.88+0.40"

FARILARSR B2, T LAA 28 i BH L v SR ey R A L. .

Kambli Z50" ffF 5% T FI AL 22 32 B 7 75 A B K78
Frifill 8 MCC, & MCC B hEh s T E /T
100 mmol/L V&7 BH b i 2R EEFN 4, 2 Na s
> 10000 mmol/L BFZLIR B LIS, ZLik 2
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100 mmol/L s, FLuk ke A4 T i R4, H =1
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EM .
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Fig.7 Potential changes of MCC-Lard Pickering emulsion with
different Na" concentrations
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Fig.8 Viscosity (A), storage modulus G', loss modulus G" (B)
of MCC-Lard Pickering emulsion with different Na"
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