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Preparation of PPI-TA-MD microcapsules by Pickering emulsion method

and its effect on oxidation stability of pumpkin seed oil
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Abstract: Objective: This study aimed to improve the oxidation,

exploitation, and utilization of pumpkin seed oil (PSO ).
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Methods: Pea protein isolate (PPI) -Tannic acid (TA) stabilized
Pickering emulsion with Maltodextrin (MD) was used as the
filling material, and prepared pumpkin seed oil microcapsules by
spray drying. Results: After spray drying the Pickering emulsion,
the smooth surface of the medium shell structure of microcapsule
powder can be obtained. By increasing TA concentration,
microcapsules showed smaller particle size [ (32.0040.28) pm],
lower moisture content [ (1.970 & 0.043) %], and higher bulk
density [(0.725 = 0.014) g/cm® ]. The FFA release rate of
pumpkin seed oil microcapsules with different TA content was in
the range of 39.63% ~69.91%, and it slowed down when TA
concentration increased. Compared with the PSO encapsulated in
PPI, the PPI-TA composite used as the shell material improved
the thermal stability, oxidation resistance and oxidation stability
of PSO. Conclusion: These results indicated that PPI-TA-MD
microencapsulation technology can improve the antioxidant
capacity and oxidation stability of PSO.
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Table 1

TAREXNERFRMKESKE ABEKLEA BRTENMHELENZ MW

Effects of TA concentrations on the moisture content, solubility, repose angle, bulk density

and encapsulation efficiency of pumpkin seed oil microcapsules

iz : B8R [AF

(;ﬁf?fl) Gk % R % ik i/ (:%*i'na) AR/ %
0.0 2.14+0.07* 66.33+2.06¢ 55.040.4¢ 0.64840.014" 40.704£0.414
0.5 1.88+0.05¢ 70.43+2.01° 49.5+1.8" 0.65740.018" 42.50+0.78¢
1.0 2.0740.03" 71.81+1.50° 45.740.8¢ 0.73240.030® 44.6040.71°¢
1.5 2.0340.11" 73.39+2.35° 44.8+0.5¢ 0.72440.027¢ 46.90+0.63"
2.0 1.97£0.04¢ 74.1741.03% 44,740.3¢ 0.72540.078® 49.40£1.07#

T SRR FER R 2 7 8 3 (P<<0.05) ,
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Figure 2 SEM images (500X magnification) of pumpkin seed oil microcapsules with different TA concentrations
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Figure 3 Infrared spectra of pumpkin seed oil microcapsules

with different TA concentrations
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Table 2 Secondary structures of pumpkin seed oil microcapsules with different TA concentrations

TA #J¥/(mmol » L™ 1) BYTE/ % TR/ % a- B/ 1 B/ 7
0.0 24.95+1.154 16.09-£0.37 18.74£0.41" 40.22+1.53
0.5 26.1041.39< 16.24£0.30 17.89£1.71" 39.76+1.58
1.0 27.58+1.57" 16.4540.17 15.67+1.18" 40.31£0.63
1.5 28.98+0.73 16.34£0.06 15.41+0.24° 39.2740.46
2.0 30.15+0.63¢ 16.30=£0.40 14.9440.36° 38.6140.15

T ST REAN AR R 22 5 2 (P<<0.05) .
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2.6 MRTEHHRESH
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O—N Sz O—O B 55 3 A B K 2 B 2 1Y UK B 0l ke O 5 7
400~500 C [y X [H] P 4 B0 5K 22, 7T BB 2 i T AR R R 7
BRI R, WA E B PSO FIBE A — B R, FEE
TA VR BE (1IN, 25 A Wy B 5T f2 451 2% 9T ) 7 1) 3R 32 0 A
e R WM TA Bk 2 B A BOR R #u ik, B PSO
B B0 S P BT
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Figure 4 XRD seed  oil
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microcapsules with different TA concentrations
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TGA curves of pumpkin seed oil microcapsules
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Figure 5

with different TA concentrations
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Figure 7

and after in vitro digestion

TA 1

The antioxidant activity of pumpkin seed oil microcapsules with different TA concentrations
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Optical images of pumpkin seed oil microcapsules with different TA concentrations before
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