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Fig.1 The curves of storage modulus (solid) and loss
modulus (hollow) of EC oleogels prepared at 7, and

T, with angular frequency
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Table 1 Hardness, cohesiveness and adhesiveness of EC oleogels prepared at T, and T,
W &= g B M FEMElges
IR (T,) 180.60 + 11.28* 0.45 +0.01* 217.11 £ 11.99°
Y5 wkiB E(T,) 387.82 +7.49 0.55+0.01" 369.26 + 13.89"

T [ — 3845 /NG PR R 7R 22 5 8.2 (P<0.05)

22 T, T, %& EC BBt AEH S

T, AT, 14 ) EC BERE AL 0 g T 25 CI i
30 d J& , Ff 5 I — R AL = i A E R R
7 T A AR AN B A A A E T s FE i, gk 2
JiR o, T2 B R AR S sh 45 R i i S Ak it A2 v
AATHARE R, AT DL U A AL
JBE Ak B 1 SR Ak R0 BE R AE T, R T,
25 PR i 0 2 40 | T 7 o (R T 25 4
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F2 T, T,H&KECERLMAEETRE 30d EHEMLIER
Table 2 Oxidation of EC oleogels prepared at T, and T, after stored for 30 days

T, % G4 T, EC % iz A it B T, % a4 T, EC % A b ig
B A I A7
0d 30 d 0d 30 d 0d 30 d 0d 30 d
it AR/ 7.83 = 17.39 = 412 + 5.05 + 1203+ 2271 = 581 + 6.28 +
mmol - kg™! 0.28 0.65" 0.17° 0.26" 0.50° 0.57" 0.45° 0.24°
& A e Al 732+ 937 + 4.04 + 494 + 17.68 + 19.60 = 6.32 + 6.86 +
0.34* 0.53" 0.27 0.35" 0.29° 0.60" 0.30° 0.41°
AR F /% 6.47 + 1.34 = 6.68 + 0.71 +
0.25 0.07 0.30 0.02

T A A B2 A R AE I ], /NS RN [ 36 22 5 W 3% (P<0.05) .
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Fig.2 Polarized light microscope images A, and B,

and scanning electron microscope images A, and B,

of EC oleogels prepared at T, and T,
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hydroxystearic acid as organogelator and thermal

Effect of Molding Temperature on Structure and Oxidation Characteristics
of Ethyl Cellulose Oleogels

Dai Meina, TLuo Jing, Lin Rongfa, Liu Zuwen, Fu Hong"
(College of Biological Science and Engineering, Fuzhou Unwersity, Fuzhou 350108)

Abstract The glass temperature (7,) and melting temperature (7,,) of ethyl cellulose (EC) and cooling methods of
oleogels which effected on the mechanical properties and oxidation characteristics of the gel were studied. Meanwhile, the
relationship between hydrogen bonding and oxidative stability of EC oleogels were described. The results showed that the
oleogels prepared at the glass temperature (135 °C) and melting temperature (187 C) of EC (EC with viscosity of 40~50
mPa-s) all had solid-like behavior. Compared with T,, the storage modulus and texture properties of samples prepared at
T, were higher. After stored at 25 °C for 30 days, the headspace oxygen consumption of the Tm sample was 0.71%. Po-
larization microscope and scanning electron microscope showed that EC could be better dissolved in the oil phase when
oleogels prepared at 7, and the gel network structure was more compact. The pore diameter of the oil droplets was
38.56% of the T, Fourier transform infrared spectroscopy showed that the hydroxyl stretching vibration peaks of EC
oleogels prepared at T, and T, shifted from 3 472.48 c¢m™ to 3 468.48 c¢m™, which implied the hydrogen bond effect was
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enhanced. With the addition of EC from 4% to 10%, the headspace oxygen consumption decreased with the increase of
the addition of EC. Compared with the fast cooling sample of 10%EC, the headspace oxygen consumption of the slow
cooling sample was only 64.67% of it, and the hydroxyl stretching vibration peak shifted from 3 499.74 cm™ to 3 471.78
cm™ which showed the hydrogen bond effect was enhanced. The results showed that the enhancement of the hydrogen
bonding during the preparation of EC oleogels formed a denser liquid crystal network structure and reduced the oxidation
rate of the oleogels.

Keywords ethyl cellulose; oleogels; glass transition temperature; melting temperature; hydrogen bond



