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Abstract: Decaglycerol monooleate (DGMO)-sodium caseinate (NaCas) complex was prepared by the self-assembly method. The
particle size, polydispersity index (PDI), and zeta potential were used as indexes to investigate the effect of mass ratio of NaCas-to-DGMO on
the complex. Furthermore, fluorescence spectroscopy, UV-Vis spectrophotometry, and Fourier transform infrared spectroscopy (FTIR) were
used to characterize the NaCas-DGMO complex. The properties of the NaCas-DGMO complex, such as stability against pH and salts, and
emulsifying property of soybean oil-in-water (O/W) emulsion, were also investigated. A stable complex with a particle size of 238.10 nm and a
PDI of 0.27 was obtained with a NaCas-DGMO mass ratio of 1:2 and 80 ‘C for one hour. The fluorescence and FT-IR spectra showed that the
NaCas-DGMO complex could exist stably, and hydrophobic interaction promoted the formation of the NaCas-DGMO complex, which
enhanced the surface hydrophobicity of NaCas (319.46 to 596.45). The NaCas-DGMO complex had better stability against acid and salts, and
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showed the ability to improve the dispersity of NaCas. The NaCas-DGMO complex had excellent properties of stable O/W emulsions, which

could form a stable interfacial layer on the surface of oil droplets to prevent them from coagulating. The constructed O/W emulsion had better

stability after encapsulation of citral with a particle size of 208~225 nm and PDI of 0.18~0.27. The citral retention rate was 78.83% after storage

for 28 days, which could effectively protect the citral. Therefore, the NaCas-DGMO complex could stabilize O/W emulsions and be used as a

good delivery system for lipophilic bioactive compounds.
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Table 1 Particle size, PDI, Zeta-potential of NaCas, DGMO, and their complexes prepared with different mass ratios

K=tk *:42mm PDI Zeta-¥.4z/mV
NaCas: DGMO 0d 7d 0d 7d 0d 7d
2:1 177.40£9.30°  221.40+1.50¢ 0.4240.02°  0.38+0.03% -17.20£0.80*  -18.30:£1.20°
1:1 238.20+£7.00¢  261.80+6.20° 0.34£0.04°  0.38+0.07% -21.20£0.30°  -25.20+1.70°
12 238.10£2.30¢  224.90+3.10¢ 0.27+0.01¢  0.28+0.01¢ -25.5042.00°  -27.50:£1.40°
1:4 230.30£1.50¢  227.40+3.50¢ 0.25£0.02¢  0.27+0.01¢ -27.50£0.50°  -25.90:£0.80°
NaCas 342.20+30.80°  286.30:£18.40 0.52+0.03*  0.38+0.06 -26.70£1.20°  -17.50+£0.90°
DGMO 232.70£4.10¢  197.60+2.60¢ 0.38£0.03%  0.40:+0.01° -67.30£1.70°  -63.701.50¢

E: R—HBARRRFEEATH SN EA 2F £ R (p<0.05).
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Fig.6 Particle size and PDI of NaCas, DGMO and their
complexes at different NaCl concentrations for 12 hours (a, b)

and 24 hours (c, d)
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2.8 NaCas-DGMO & &4 % O/W Lk
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FLIRPTRAREETE S, BB InEA 5 51 O/W 3L
JI¥ PDI K 0.24 41, HAREGE (PDI=0.37~0.42),
F B NaCas FLALHAHBE A BR, 72 BRI Ak AR 3G sk
Z R 7 A T LI T T B AR EE SR (Bridging
Flocculation) 1, B g7 [BIZEK 2 15d f130d,
Fifg BARAK, (HIERE G RIS T 5 %
AR O/W FLBSI I Z IS, #E— 3R NaCas
2957 AE )T, DGMO FaE O/W FLIRFIR4Z A1 PDI
FEEAFERE T B — e FRAC (Bl 7b), {HER 5 %A
FERRAL, W3IBS, TR AL LG
XM, NaCas-DGMO E &€ 1) O/W FLIRAE 0~30 d
MIREAE AP, A AR ELl ) O/W FLIs 2RI e
RAHRAE (160.8~203.0 nm) AL PDI (& 7¢).
HITHAE LA 0, 5 DGMO JERUE &5, NaCas I3
TG /K PS5, 2> A T M sm LA v, eah,
DGMO 5 NaCas 5 W i 57 T 1M SE R 1
Hl. 1X5 Cheong ZEP 5725 —%. NaCas-DGMO &
B R AT I O/W FLIE R I H AR U 7 AR
30 d IIEAF SN TCALIL S . Wi Fidh SRR BH DGMO fig

25 1855 NaCas [RIFLACRE I FIFLIBASEE -
q 700 [ NaCas-5 —=— NaCas-5 -0.8

250 r NaCas-10 —e— NaCas-10
890 [ =INaCas-15 —a— NaCas-15 {0.6
500 | E=E NaCas-20 —v— NaCas-20 I
450
400
350
300
250
200
150
100

50

10.4

PDI

0.2

N3

$if%E / nm

0.0

WS 18] / d

[ INaCas-5 —=— NaCas-5
NaCas-10 —e— NaCas-10 +0.6
NaCas-15 —a— NaCas-15

¥ NaCas-20 ——NaCas-20 | 4

T

PDI

833

i1zt / nm
W
)
3

e/,

o2

Ve 1) / d

80

c 600 [1NaCas-5 —=— NaCas-5

NaCas-10 —e— NaCas-10
NaCas-15 —a— NaCas-15 10.4
NaCas-20 ,—— NaCas-20

i1z / nm
3]
W
3
PDI

fifi RS ] / d
7 NaCas(a), DGMO(b), NaCas—DGMO £ &4 (c) #2E F[El3HHE
EEf 0/W SLIRTERETFHAIBIRYRIZFI PDI T4k
Fig.7 Particle size and PDI during storage of NaCas (a), DGMO
(b), and NaCas-DGMO complex (c) stabilized O/W emulsions
with different oil-phase ratios
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Table 2 Particle size, PDI, and Zeta-potential of citral-loaded rice bran oil emulsion

. #:42/nm PDI Zeta-¥.42/mV
A ARES b i A HE /%
28d 0d 28d 0d 28d
5 208.20+3.20 214.30+5.80 0.22+0.01.  0.24+0.00 -63.50£1.10  -46.30+1.40
10 198.40+£3.40 206.60£2.30 0.18+0.01 0.20+0.01 -56.60+£2.50  -58.00£1.10
15 210.70+1.20  198.60£1.10 0.24+0.01 0.11+0.01 -41.40+£1.70  -54.50+1.80
20 225.70+1.10  204.50+3.50 0.27+0.02  0.20+0.01 -61.90£2.00 -51.10£1.60

211 LR AR ER AR R
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Fig.3 Changes in the retention rate of citral in rice bran oil

emulsion
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