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Abstract: Cold —induced oat protein isolate —gellan gum gels were prepared using thermally denatured oat
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protein isolate (OPI) and gellan gel (GG ) by adding various glucono—delta—lactone(GDL) concentrations. The

microstructure of the gel formed under different conditions and the changes in molecular conformation were
studied through texture analysis, scanning electron microscopy, laser confocal microscopy, and Fourier infrared
spectroscopy to explore the influence of different gel microstructures on the gel controlled release properties. The
results showed that the highest gel strength was found when adding 0.1% GG and fabricating at pH 5. As the GG
concentration raised, the gel strength was gradually weakened. According to the observation of scanning electron
microscope and confocal, OPI-GG gel could form two kinds of network microstructures, at pH 4 and pH 5, the
interaction between OPI and GG were enhanced due to the electrostatic attraction, and OPI-GG gel formed a
dense and uniform single network structure ; while at pH 6 and pH 7, a double network structure was found for
OPI-GG gel due to the phase separation during gelling process caused by electrostatic repulsion between OPI
and GG. OPI-GG gel with different network structure had ability to encapsulate riboflavin, the results indicated
that the gel with double network structure could effectively increase the encapsulation efficiency of riboflavin
(75%), the release rate of riboflavin in the pH 1.2 phosphate buffer saline (PBS) 2 h was 33% ; while the gel
with dense single network structure formed under the condition of pHS had encapsulation efficiency of 61%, and
the release of riboflavin in pH1.2 PBS was only 18% after 2 h, and allowed gradually release of riboflavin in the
pH 7.4 PBS, while the release rate was 53% after 8 h. The results of this study suggested that the cold—induced
OPI-GG gels with double network structure fabricated under neutral conditions had better encapsulation effi—
ciency, while the cold—induced OPI-GG gels with uniform dense single network structure prepared under acidic
conditions had better controlled release capacity. Therefore, OPI-GG gels with various network microstructure
had potential to be used as nutraceutical encapsulation and delivery systems.
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F LA GRS AU 4 Dk B 44 (4 000 em™~400 em™),
YHERN 4 em™ HESRECN 16 K, s SO RET
5, FEMEZLAMGIE B 28 7 AR 4 5 R OMNIC
8.2 TR AT T A BE
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Fig.1 Effect of pH and GG concentration on OPI-GG gel hardness
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HEME — 2k X 28 S5 R f 24 T SO S A 03 55 o I

T A4 SR, GG BNl 0.1% pH Bk 5 B

BEMERE B e K, 0.19% GG YR FE 5 N AL 25 OPI-GG

BEWE S5

2.2 KR[A] pH (EXF OPI-GG BEIE P 48 T4t Ko 1l 52 i)
I T B AT W B AN ] pH (451

JEHR) OPI-GG BERE N ERLE ), W&l 2 B .

RAEECH 5005 pH 7 # A BRAEECH 15000
2 A[E pH EEMHT OPI-GG BB FEHMEE
Fig.2 SEM images of OPI-GG gel formed at different pH
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GG BEMCRAT s R REIE . 7 pH {H 6 I, BRI 0 2%
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R, BERALBEAS ., OPI-GG BEN R E A58 o A7 R 1Y)
J&, 76 pH 6 Fl pH 7 fZ1F T B ALAR AR H
JEN TR AN 22 HE LA . 7E OPL AR s L 1
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Fig.3 Effect of different pH on laser confocal microscopy of OPI-GG gel
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i L2140 3% (Fourier transform infrared spec—
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Fig.4 FTIR image of OPI-GG gel formed at different

pH value
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Fig.5 Effect of different pH on the encapsulation efficiency
of OPI-GG gel
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S, DRI AT A SBH A B R v B v A Y

R
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—y—pH7 OPI-GG
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0 ! 1 1 1 1 1
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HfE] /min
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O R 7 i 2%

Fig.6 Release rate of riboflavin encapsulated in OPI-GG
gels in PBS (pH 1.2,pH 7.4)
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HIZE SRR, AEXET pH 6 Fl pH 7 T 1Y XU 28 544
I , FLBE I RE (R FLAR IR IN , I 288 LU0 , T HL BRI
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GG IR 0.1% pH 5 Z544 T il £ B BRE RS AT i i K
T T 5 O S 25 KA RN 3 TR G 1) A A6 AT 56, pH 4 11
pH 5 B, T 51 M EAEH, OPL 5 GG Z [a)#
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FLAE pH 1.2 PBS 1 2 h BI B 2 33% ; OPI-GG 3
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