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Abstract: To improve the oxidative stability and organoleptic flavor of docosahexaenoic acid (DHA), and enhance its
application value in nutritional and health products, DHA algal oil was encapsulated in whey protein isolate (WPI) and pectin (PEC),
gum arabic (GA), and octenyl succinic anhydride-modified starch (OSA) matrix using a complex coacervation method. The effects
of different complexes on the physicochemical properties of emulsions, total oil and surface oil contents, storage stability, and
apparent morphology of microcapsules with corresponding formulations were systematically examined. The results showed that the
WPI-PEC complex significantly enhanced the emulsion stability of DHA algal oil, with an average particle size of 362 nm, D[3,2]
of 312 nm, and D[4,3] of 391 nm. In addition, the LUMiSizer transmittance fingerprint curves exhibited only minor fluctuations in

Gk

SR RS0 o0 R 2 A S5 B R DHA B U 2 10 1 26 SRR 5T 2 [0 AR B A B £2,2026,42(1):246-254.

HU Ronghai, CHEN Wenrong, CUI Shaohua, et al. Preparation and physicochemical characterization of docosahexaenoic acid

microcapsules with high algal oil loading [J]. Modern Food Science and Technology, 2026, 42(1): 246-254.

W EHA: 2024-10-08 ; 1EEIRHA: 2024-12-19 ; #EZHER: 2024-12-23

MBEE: WKTHEEE TV HRRAEAFFARNREOBREAKXZTMEETE (STKI202211008)

fE&EN: BH%E (1997, B, L, HARAE: EFERR|MDINGEEFHFRSEL, E-mail: ronghai.hu@siriopharma.com ; HEHE—{EH:
FRIC5R (1988-), 5B, fit, EEZIN, MRAE: EFEREMERFHIRZSIE, E-mail: wenrong.chen@siriopharma.com

BREE: AEE (1973-), &, ¥+, ERLITREIN, MRAHE: EFERRMEREFHRESEY, E-mail: ivy.fang@siriopharma.com ;
HE@EIMEE: BZH (1987, 5H, #L, IR, MRAR: EYEENISHA. DEMERFESFERES, E-mail: zhiiwan@scut.edu.cn

246




MK EBBHT

Modern Food Science and Technology

2026, Vol.42, No.1

the transmittance. Furthermore, the spray-dried WPI-PEC microcapsules exhibited an oil loading capacity of approximately 50%,

a low surface oil content of 2.59%, and a complete microstructure, as revealed by scanning electron microscopy. After storage at

40 °C for 3 months, the peroxide value remained lower than 1 g/100 g, and the samples exhibited a high sensory score with a low

fishy flavor. However, the addition of GA and OSA weakened the emulsification properties of WPL, resulting in emulsions with large

particle sizes and lower stability, high surface oil content, incomplete microstructures, and poor storage stability of the microcapsule

powder. In conclusion, the WPI-PEC complexes exhibited a synergistic effect that improved the stability and quality of DHA algal

oil emulsions and microcapsules, thus laying a foundation for enhancing the application value of DHA algal oil.
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