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Effects of Compound Ratio of Carnauba Wax and Monoglyceride on
the Structure and Properties of High-oleic Sunflower Oil Oleogels

SU Lina', CHEN Lan', YUE Chengcheng', SU Shuang', CUI Xiaotong®", XIAO Zhigang'*"

(1.College of Grain Science and Technology, Shenyang Normal University, Shenyang 110034, China;
2.College of Food Science, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: Oleogels were prepared by adding different mass ratios of carnauba wax (CW) and monoglyceride (MG) to high-
oleic sunflower oil as oil phase. The oleogelator concentration was fixed at 5%, and the effects of different CW and MG
mass ratios on the microstructure, X-ray diffraction (XRD) pattern, thermodynamic properties, hardness, oil binding
capacity and solid fat content (SFC) of high-oleic sunflower oil oleogels were investigated. The results showed that MG had
no effect on the melting behavior of CW, they did not form co-crystallization and appear monotectic behavior. When the
mass ratio was 9: 1, the presence of MG crystal promoted the crystallization of CW, and the presence of CW inhibited the
polycrystalline transition of MG crystal and improved the storage stability of the system. The hardness of CW oleogels was
significantly decreased by the addition of a small amount of MG (P<0.05). When the mass ratio was 5:5, the hardness of
the system increased significantly with the MG content increasing and the CW content decreasing (P<0.05), reaching the
maximum hardness of 137.33 g at 1:9. The addition of MG could significantly improve the oil binding capacity of CW
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oleogels (P<0.05), and the oil binding capacity of the system reached 100% when the mass ratio of CW to MG was 5:5.
When the ratio of CW to MG was 3:7, the SFC of oleogels at 30~37.5 “C was significantly lower than that of CW and MG
oleogels. At this time, the addition of MG had a positive effect on the improvement of the system taste.

Key words: oleogels; carnauba wax (CW); monoglyceride (MG); interaction mechanism; solid fat content (SFC)
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Fig.1 Microstructures of oleogels produced with different mass
ratios of CW and MG
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Fig.2 XRD pattern of oleogels produced with different mass
ratios of CW and MG

23 AR CW 5 MG SECLE TR IGRB D E MR
Al

BE B I 4 Ak — 285 dh o B2 o DSC AR 1k il £k an
El 3 FNE 4 Fras, W {E R kS AR B0 UL EE 1
222, AT R A — IR G A — s e, DAk
Al R Do AR I A 5 B, O B B LR R R
BARMIFALRAR TR, 7 PSR T i =i fe iR
S, SEER I _E T RIS, T [E1ER SR AR R A4
HAF X, HELR T J7 (9 X A e [ A0

PR (Wrg)
[\—;

=3
(3]
=EE
N O =

o
W — T

()

0 2‘0 4‘0 6‘0 8‘0 160
RE (0
3 ANTRIBERGR S BC L T BE i e et 2k
Fig.3 Melting curve of oleogels produced with different mass
ratios of CW and MG
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Fig.4 Crystallization curve of oleogels produced with different
mass ratios of CW and MG
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Table 1 Peak temperatures and enthalpies of oleogels produced with different mass ratios of CW and MG in melting process
%1 142 143

T - - -

Tp(°C) AH(J-g™") Tp(°C) AH(J-g™") Tp(°C) AH(J-g™")
10:0 72.13£1.65% 7.25+0.18" - - - -
9:1 73.31+0.34° 6.52+0.55" - - - -
7:3 74.55£0.06° 3.97+0.76° - - - -
5:5 11.15+0.20¢ 0.61+0.22¢ 40.93+0.61° 1.78+0.27° 71.58+0.14° 2.75+0.21°
3:7 11.65+0.12% 0.71x0.13¢ 43.47+0.61° 1.78+0.28° 70.43+0.17° 0.71£0.13°
1:9 12.96+0.48" 1.20+0.26% 48.40+0.40" 1.78+0.29° - -
0:10 13.78+0.70° 1.63+0.37¢ 49.80+1.36" 1.78+0.30° - -

1 TS BN CW S MGRY B & L, FIFIANRING F 2R A B3 25 53 (P<0.05), #2[F],

F 2 ONIRIBEIE A T LU AT SR I Tt 4% o aeh R v o DR (U R RS A
Table 2 Peak temperatures and enthaplies of oleogels produced with different mass ratios of CW and MG in crystallization process
%1 42 143
P T.(C) AH(J-g™) T.(C) AH(J.g™) T(C) AH(Jg")
p p P
10:0 58.74+0.48" 7.02+£0.21° 30.27+1.48¢ 0.28+0.02¢ - -
9:1 59.19£1.33° 6.44+1.09" 34.80£1.47° 0.70+0.16% 11.92+0.78" 0.21£0.07°
7:3 54.07+0.26° 4.39+0.77° 28.02+£0.92¢ 1.26+0.53% 6.92:£0.40° 0.07+0.02°
5:5 51.10+0.83¢ 3.08+0.17¢ 32.60+0.92° 2.44+0.49° 7.57+0.21% 0.18+0.05"
3:7 46.13+0.85° 1.19+0.40° 37.82+1.35° 1.65+0.62° 8.17+0.49° 0.37+0.04°
1:9 41.26+0.09" 5.07+0.54° 10.1420.341 0.76+0.15% - -
0:10 40.35+0.72" 5.27+0.54" 11.18+0.26° 0.86+0.09* - -
80 — IR AIR BSR4 CW D EN CW 5 MG it
or AR HLly 109 I, SIS IR S MG 45 105
dop kO JEENAHBL. 33 AT RESE B S MG A R BRI ) 2 i i
2 50 LI A A R 25 25 0, T CW it 25 B i
Aol mke SYERILLEALC, Y SRR CW B, B
B A (S)+ A (L) MAIER ITN 2L MG A AR N FE, LaEW
R W CW A BRI (E MG [ 4L = AR 254 T, 7L
10:0 9:1 7:3 5:5 3:7 1:9 0:10 fE DSC Srrh Rt MG BERH T
CL PG A LS 5 24 R Tt 24 [ CW 5 MG S bt xR AR B8 B Fnf it 1t
B 5 AN[RIEER A L H i T SEme i i O 5] RIS

Fig.5 Pseudo phase diagram of oleogels produced with
different mass ratios of CW and MG
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