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Fig.1

Particle size distribution of S/O/W emulsion prepared with different mass fraction of gelatin

and different S/O phase addition amount

22 MKRRES M S/O BFMEST S/IO/W
AR Zeta FE AL HY 820

A GE Ji #4380 S/0 HES it X% S/I0/W
FURVE Zeta HLA7 B M ANIE 2 fif R . TEie & AR IH
GE Ji i 43 804 J& AR R S/0 A i i, S/0/W ZLAR
W Zeta HLOL IR TUH AR, XY S/O AR & —
SERT B GE Ut /- OB, ZLAR W ) Zeta H
P EMAA BT LTS GE R/ 5 — et B S/
O FER I A BE I, FLR MY Zeta HAIEA T
B8R X5 NaCas A1 GE ByH7 LA 26, M1k &
pH fi = T NaCas 1Y pl fA T Ik T GE 1Y pl {H 1,
NaCas 43 F7 7L HL ,GE 43 ¥4 15 HL ,NaCas f1 GE

Z IR AR ST, 3K S/O/W FLAR ORI i)
A 2EAT . B GE BTt/ By sg i, FLRMBIE &
FEEWIR L, L] NaCas Rl GE 3¢ HAE 1
5, X2 T 2 19 GE il 2 (-NH;*) 55 NaCas fi#
1) 7 [ L A G o o
2.3 HEKBRE/H#H S/O BFKMEX S/O/W
Rk IR TR E R R M

AN GE Joa i 43 50 A S/0 AR S i & X S/0/W
FLRB D B E PR R an P 3 o, i i Bk
X I 25 5 oy ke g — 28 2 B AT LR BN R E
Ve &L, BB o R R FLIRI A By BRAS E P, AR
EPERS BOBAIG , FLAR BT E VB



68

[
[2]8)

hE A

=]

# i

2022 4E55 2

7

#

SIO Sk
S/O phase addition amount/%

SIO T 42
S/O phase addition amount/%

SIO RS Ak
S/O phase addition amount/%

0 10 15 20 25 0 § 10 15 20 235 0 5 10 15 20 25
= =
E -10 E .10} £ Ll
= = 20} 2 E 20} B =
5 E 32 = £ ool
3 £ 8 2 Q A
N =-301 N > 301 Bl
g g Z
N 40/ N 4ot N =30
-50° (a)0.1% GE =50 (b)2.0% GE 40 ()4.0% GE
S/O ARV Il 4 S/O ARV M 4
S/O phase addition amount/% S/O phase addition amount/%
5) 10 15 20 25 5 10 15 20 25
- =
£ £
2 g 22
s 8 g 2
3% o
] ]
()6.0% GE (e)8.0% GE
B2 AERESHEART S/O BiFMEX S/O/W F K& Zeta BB AL 52
Fig.2 Effects of different mass fraction of gelatin and S/O phase addition amount on Zeta potential of S/O/W emulsion
0.38 0.34r 0.26
& £ 036} g0 / w5 £ 024 e
9 E E g= =
E .034r / 5 230 +/ g 3-0'22 I i/
W2 = w3
WEon o 028} — o Z 0.20 —
¥ = El s
= 0.30F = 0.26 = 0.18
0.28— : : - - 0.24 : - : 0.16— : : : :
5 10 15 20 25 5 10 15 20 25 5 10 15 20 25
S/O ARV N 4 S/O FH TR Nk S/O FH TR N ik
S/O phase addition amount/% S/O phase addition amount/% S/O phase addition amount/%
(a)0.1% GE (b)2.0% GE ()4.0% GE
0.16 0.035¢
0.030 - %
= 5 014 = £ —
9z E — @ E 0025 }/
= 002 /_/ # = 002!
ﬁ 3 . {Tﬁ, =
3 3 0015}
K Z 00 }/ K E
= = 0.010F
w08 é 1I0 ll5 2I0 2I5 0:002 é IIO 1‘5 2l0 2‘5

S/0 phase addition amount/%

B3 AERESHARKMARE S/O HFEMER S/IO/W ILRBERREEREH

S/0 F TR N &=

(d)6.0% GE

S/0 FTR N

S/0 phase addition amount/%

(e)8.0% GE

50

Fig.3 Effects of different mass fraction of gelatin and S/O phase addition amount on instability index of S/O/W emulsion
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Fig.5 Effects of different mass fraction of gelatin and S/O phase addition amount on S/O/W emulsion root mean

square displacement (MSD value) and solid-liquid equilibrium value (SLB value)
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The Stability of S/O/W Emulsion Prepared by Sodium Caseinate—gelatin

Zhang Jie, Li Gongwei, Xu Duoxia, Cao Yanping"
(Beyjing Technology and Business University, Beijing 100048)

Abstract Calcium carbonate is a commonly used fortified calcium, but its suspension stability is poor and easy to pre-
cipitate, and this seriously limited its application in food processing. The formation of CaCO; loaded microparticles based
on the form of solid/oil/water(S/O/W) emulsion is a promising method to improve the dispersion stability of CaCO; in lig-
uid food. In this study, CaCO;, soybean oil, and sodium caseinate — gelatin were used as the soild, oil, and W phase,
respectively. The particle size, physical stability, rheology and microstructure of microspheres prepared by different mass
fractions of gelatin and different amount of S/O phase were studied, and the formation regularity and stability of S/O/W
calcium-lipid microspheres were explored. The results showed that the stability of S/O/W emulsion could be improved by
adding different mass fraction of gelatin, and the particle size of the emulsion decreased with the increase of gelatin
mass fraction, the apparent viscosity and friction coefficient of the emulsion decreased, and the microstructure of the
emulsion network became denser. Increasing the amount of S/O phase made the stability of the emulsion worse, the dis-
tribution range of particle size increased, and the apparent viscosity increased slightly. When the amount of S/O phase
was higher, the brownian motion region of the particles was larger and the emulsion became less stable. The preparation
of S/O/W emulsion by adding gelatin can improve the stability of the emulsion. This study lays a theoretical foundation
for solving the dispersion stability of insoluble calcium salts in liquid food.

Keywords S/O/W emulsion; emulsion stability; rheology; microstructure



