547 % 4 4 i Tl B Vol. 47 No. 4
2026 4F 2 H Science and Technology of Food Industry Feb. 2026

LA, KB, AR P, 45, JEBPR A 8 (14 ] 5 B AE 0 AU 1 FHAFSE 3R 3], 08 Tl Bk, 2026, 47(4): 461-469. doi:
10.13386/j.issn11002-0306.2025030228

MA Yujie, LIU Zechen, QIAN Hongyu, et al. Research Progress on the Preparation of Co-encapsulated Microcapsules and Their
Applications in the Food Field[J]. Science and Technology of Food Industry, 2026, 47(4): 461—-469. (in Chinese with English abstract).
doi: 10.13386/j.issn1002-0306.2025030228

LR R IR O 2 B LA R s
S BRI
DA, IR, U132, EAGRK', XURBAL

(1. XEZHRFRFER TR AT ELRT, RZ 300457;
2R EMH K FARASE TRER, XZ 300457)

A

\

i E AN, SEAERSMBEIERGE RS T A EHERGRE . ZRRKBIHAR RS
RAOFHETR — ik, ARPISMGRR, MEEAWMREHRGEZRR, AR RGBT, #ikF%
FHEBAEMARNE . AL RAGEET EHERREOF & T &, ik, LRRE TFTREF. LER
PR RARAR R UG JLik AR, Tk A i), RBRRm I &HiEf, 128 M EH 69 & HIRG £ 5%

R RETFRESTI LA SRR RE RS, I, AIETHEMERORY, AREHRS (44
F.BAR. S0, Z4AH) AHERZANE AR, ATZABREEH EHERA, KRG SHL, ABRLE
FARARMARE, AREEHRPRAERAA BT FRE, ARFRE—FSRUFNE T L EEMERT, RART TR
YR EAEMH], FHBIARBRIEREN L Z WG R RAEEN S AR ET AR TR RS SR BEERET
RIS K EA T

KR U, SRR, B &k, B A, St

HE 425 TS201.2 SCERFRIRAD: A EHS:1002-0306(2026)04-0461-09 e
DOI: 10.13386/j.issn1002-0306.2025030228 AR F:

Research Progress on the Preparation of Co-encapsulated
Microcapsules and Their Applications in the Food Field

MA Yujie'?, LIU Zechen?, QIAN Hongyu'?, WANG Yixin'?, LIU Yanhong'*’

(1.State Key Laboratory of Food Nutrition and Safety, Tianjin University of Science & Technology,
Tianjin 300457, China;
2.Collage of Food Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: In the field of functional foods, the demand for the synergistic effects of multiple active substances was driven
the development of co-encapsulation technology. This technology encapsulates two or more components in the same
microcapsule, protecting the core materials while constructing a co-encapsulation system with synergistic functions,
effectively enhancing the stability of the components, masking off-flavors, and improving bioavailability. This article
systematically reviews the preparation methods of co-encapsulated microcapsules, such as emulsification, complex
coacervation, and spray drying. The emulsification method was simple to operate, but the particle size of the emulsion after
homogenization was uneven, making it difficult to control in industrial production. Complex coacervation has mild
processing conditions, but the toxicity of organic curing agents limits its application in food. Spray drying was suitable for
industrial production but may damage heat-sensitive components. In addition, this article also discusses the advantages and

disadvantages of different wall material types, as well as the research progress in the application of co-encapsulation
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systems for active ingredients (vitamins, lipids, polyphenols, and probiotics). Currently, this field faces challenges such as

improving preparation efficiency, optimizing drug loading, ensuring the stability of large-scale production, and analyzing

the mechanism of synergistic effects of active substances. In the future, it is necessary to further optimize the preparation

process and wall material formula, deeply explore the interaction mechanism of active substances, and promote their

industrial application through human verification. This review provides a theoretical basis and practical guidance for the

design of multifunctional microcapsules and the efficient delivery of active food ingredients.
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Fig.1 Schematic diagram of microcapsules prepared
by emulsification method
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Fig.2 Schematic diagram of preparation of microcapsules
by complex coacervation
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Fig.3 Schematic diagram of the preparation process
of microcapsules by microfluidic method
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