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Abstract: In order to prepare a more stable coconut oil emulsion, sodium caseinate (SC) and xanthan gum (XG) were
combined as emulsifiers, and coconut oil was used as the oil phase, and the coconut oil emulsion was prepared by ultrasonic
method. The average droplet sizes, Zeta-potentials, centrifugal stability and turbidity of emulsions were characterized to
choose reasonable parameters concerning the ultrasonic treatment time, ultrasonic treatment power, mass fraction of oil
phase, and pH values of aqueous phase, by the single factor test. The Box-Behnken response surface methodology (RSM)
was used to optimize the parameter (including ultrasonic treatment power, ultrasonic treatment time, and pH values of
aqueous phase) to prepare the stable emulsions. The optimal conditions were obtained as follows: Ultrasonic power 480 W,

ultrasonic time 18 min, and pH7 of aqueous phase. Under this condition, the smallest droplets size of emulsions was

iR EA: 2022-10-17

HEEWHE: #d4FEAHRAE (ZDYF2022XDNY 146 ) ; i#02 F & EAHHG XA A (2020-020) .
TEEBINT: &k (1998-) , %, MLHFA A, BFR T @ i Ag 5 % & it T42, E-mail: 2606920139@qq.com.
*BIEIEE: 9 (1963-) , B, 1%+, 33, HFR 7 b R i g5 & & Ji T42, E-mail: xinpeng2001@126.com,


https://doi.org/10.13386/j.issn1002-0306.2022100110
https://doi.org/10.13386/j.issn1002-0306.2022100110
mailto:2606920139@qq.com

44 oM O, AR BT IAKEL R T SRR RE Y S 11 -

obtained 304.5+13.2 nm. All coconut oil-based emulsions showed an extraordinary stability with heat treatment temperature

of 40~90 °C, pH6~8 and ion concentration of 0~0.5 mol/L, and the emulsion remained stable after three freeze-thaw cycles.

The findings would provide a facile strategy to prepare stable coconut oil-based emulsions in the food processing.

Key words: sodium caseinate; xanthan gum; coconut oil; nano emulsion; stability
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FEHVH =EE(MCTs) W AR . R ke FE iR A5 20
AL AT B R, B & MCT B 2k RN,
TRIHARF-7H (Virgin coconut oil, VCO) &AL 5 i
TINERFITRE 5 AR P F il A5 0 R ERAE T ), B R
HOL AR BR T ihlig Th ) — SR TE PR RS, ANy . 4EAE
A B S A, LR LA BEImAR . PUEd
FE R AEVE T, 0% V2 i AR B L OB B ket
PR . AHRIAEIR TS AR, O 23~26 CUYL HE
W T Sy BERE, AN i), K EZE AR 5] oy ol
BT AR U, SRR T A Tk HR B RO R
PRI AR FImasal A 2R, X FHTE A B2
B, CAUEEER, kLI ATVE S —F P E-h
1% BB SR R AR, $ s RS R A
FHEBL H P A SRR 2L sV E A i
FEE AN AR IR TR A E -

K ZL R 2 AR T |« ZKORE 2R T R (LA
30 20 i, HIER R ARG K B BN, 7E 10~1000 nm
Z MU AT, AT —L8 /N 350 2R TS 5
Cannt3 . FESEOVE I RLARFISIHIAS A K FLIR, (HEX
i R E PRI AR — e I A AR
B, FHRARAE W TRl s 2L sz 3]
ZR1E . WA HBREN (Sodium caseinate, SC) %) 72
FAIVEZLw & Hh R B SRR, BB e mT AR R
TEFLIR R T, LB 1 AT e LA s 8 2 i ra R
Z3 [a]HEF B, SR, AT R —R Y
FACVERA R, SUEZLIRr= 4432, ToikgiRetasek
AU, SR T RS R RN A FLIR R E T, A
BRI R MR AN S 2R A E R FLAL R i 45 FL
W o BRI (Xanthan gum, XG ) J&—Fp =Rk B 22
B, B SR B RS B YRR AL R . BRI SEDT T
W RS A LG 4315 AR 1 2 A FL AR ) A e IR
O/W BUZLWE, RIS B I 2 g 7 2Ly
faE k. HATSC TR s T R AR 32
ST, S ERAEN A O S N BEAR ) AT 3R g oK
FLIBIT R AR A TS Lin S50 fili FHRRRS-29 8
M5 Z WA G 3R A ZLIR T X iR e vk
BEATITSY, (B & R 2281 E S 2 A2 LA il 58
T LI s s AR

Ak, A o2 HH 19 B TR -5 BRIV E R 2
B AT A T LI, dmad A R ZEHT Box-Behnk-
en M N VA DRAGRIF I ZLIE il 25 .22, IFX0 )
B ZLI A TR E ML 5. il £ H R PR AR g A
FIHFLE, B R RN AR 7 B TSI 0 K FL
PRSIy

1 MRS
1.1 MR5EE

VIREMRFl W A 2 A PR A B2 AR
. B ERS (SR IR T FRIDIAT BRAA H; 4R
A4l FREECGrpral) )M T BRIGR BRr T
A R A

PL602-L Hi, K. FE20 525635 pH it #g4:
B ORI A A () A R ] BL200 BitdEL 7T
BATT AR FIEHIFH LR BR2S F]; GL-20G ¥4 ¥k i 3 250
Bl ISR AUER) s HR-500 gt 5y ULk
FIdL Vg AR A BRA F; KQ-800KDE AU
P A B i BB AN AR A B F] 5 Zetasizer
Nano ZS90 BOCKHIEIL  FEE Malvern 23 H]; Synergy
LX PR Z£[FE Biotek Instruments 23] .
1.2 L7
1.2.1 YekFLmdlss B 2 g BEEE FARREN (SC) 1% fir
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Zeta-potential (b), centrifugal stability (c) and turbidity (d)
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Table 2 Design and results of response surface test
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Table 3 Variance analysis of regression model
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Fig.5 Effects of interactions of two factors on the average

particle sizes of coconut oil-based nano-emulsions
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Fig.6 Effects of heating treatment on the average particle sizes
(a) and Zeta-potentials (b) of coconut oil-based nano-emulsions
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Fig.8 Effects of ionic strength on the average particle sizes (a)
and Zeta-potentials (b) of coconut oil-based nano-emulsions
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