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Abstract: To broaden the functional applications of Torreya grandis seed oil in the food industry, mixtures of ovalbumin
(OVA) and fructooligosaccharides (FOS) in varying proportions were employed as wall materials to prepare microcapsules
of Torreya grandis seed oil via spray drying. The emulsions were characterized in terms of particle size, {-potential, micro-
morphology, and storage stability. The physicochemical properties, micromorphology, oxidative stability, thermal stability,
and in vitro simulated digestion behavior of the microcapsule powders were also analyzed. The results indicated that stable

oil-in-water (O/W) emulsions could be formed using OVA-FOS as wall materials with Torreya grandis seed oil as the core.
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Notably, a wall material ratio of 2 % (w/w) OVA and 18 % (w/w) FOS enabled the successful encapsulation of 20 % (w/w)

Torreya grandis seed oil. An encapsulation efficiency of 71.96 % was achieved with a dense structure of Torreya grandis

seed oil microcapsules, along with excellent solubility (61.78%), flowability (angle of repose of 36.83°) and storage sta-

bility (moisture content 3.72%). Accelerated oxidation tests confirmed that the microcapsules effectively protected Torreya

grandis seed oil. The peroxide value and thiobarbituric acid value were reduced by 53.30% and 66.06%, respectively, com-

pared with the unencapsulated oil, indicating a significant improvement in oxidative stability. Thermogravimetric analysis

demonstrated that the microcapsules exhibited excellent stability below 200 “C, meeting the thermal processing require-

ments for food applications. Furthermore, the microencapsulated Torreya grandis seed oil showed superior slow-release

characteristics during simulated in vitro digestion. This study provides a theoretical reference for the development

of microencapsulated Torreya grandis seed oil products and the effective protection of functional oils, offering new

perspectives for the development of functional oil-based foods.
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Fig.1 Microencapsulation process of Torreya grandis seed oil
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=
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Fig.2 Particle size (A) and {-potential (B) of emulsion with
different oil loading capacities

T AR TR R G AR BB 2257 (P<0.05)

[F 2k FL A F AR e 2A Fias . 45 RHoR,
L TR AR BEAL IR S0 (FOS) LBl i g &2 5
VIS B A, X AT REEP S FOS IMIIA, BEAIX
T OVA-FOS & &Y minysk Sy, Wi s B rILER
SO R T T KA, FEAR T B ERCE, Hu
SEUS DLAE PRI EN AR AR Y S
Pl CAWITEIESE, ZLIBCRAS N, ZLIR RS M
R = o FLIRHR I R/ NI T 2L R W 6 B L (43 B
[EESAR) , FhEE FUARATR, VROt N, ARSI g b, Bl
& FOS A, LB RGNt 192U R EE L
TR, TN T LI ARIAR

C-HLST SR FRAE LI 22 T LT 19 25K, BEAE
WOk Y% i = ] L 0 5 LR R R 8 PN DR B
OVA & A EEM vh EZ A 4 4, FLW pH Ny
7.0, w5 F OVA Y5EHL S, R RL R i, 38
W FLIAA A RR T, VR = (AT TR, A
TR LE T LI R AH B ST SR AR, FLckase M
HARSRE, ANE 2B Wi, ANEIZEIME LAY CHAL
e w225 (P>0.05), RIA FOS BIINA AN
Flmi s, LA A FEEH OVA g,
2.2.2 FLIAOIEAS Rt ot LR AR W iEs
(CLSM) 7] DI FHR RAEZLR O ES A S5 A0 404 o 4N
K 3A G5B, RHZSCYCRHE 2 415 Je B i L
WA T G, B iR (E 3A-c) 75 B o s H DO F
RV LIS B B LA Y K LT (O/ W) Bl gy, Hodp
LR O IR IR T ) Y51 o B LA G S (FR
P ) v o T e i) a8 1 LI AR S AR 150, ZLIR
SPEPRIAR TR, 5 H A SR TP T HGE Y O/W B
FLIBAORLEFTE A, ZLIR e e PE S g 2%
RN 3B iR WILRIRAS T, PULHFLAR I S 5]

A 15% 20% 25%

10%

K3 OVA-FOS Z& 7Ll LR B e R (A) At
FLBAIIL(B)
Fig.3 CLSM images of OVA-FOS complex stabilized emul-
sions (A) and appearance of stored emulsions (B)
T a: P B 20 5EGIR; b: B R B WSO ¢ JE B LR
JEB WU 1 B 5 ORAR AR 63 A, AR 10 pm

F 1 FHEFAMARDIERA I & 5 (%, n=2)
Table 1 Fatty acid compositions and contents of Torreya grandis seed oil (%, n=2)
AR WARAR il RIATHT AP RRAR e IR /N 3 ZABRIR
9.05+0.43 5.58+0.45 30.44+0.85 35.12+0.17 0.81+0.03 3.56+0.19 12.61+2.08 52.10

TE: Bl LA PR ER R R0
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PUZH L4 H ERAS o BH S f 2 B S, TR TR FLIE
J2 5K AR)Z, T FLIR R AR R, Zou 2507
[FIAE IR 2 ZLIE 2R 1 T &2 B0 s e BE IR SR AR BT,
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Fig.4 FTIR spectrum of ovalbumin, fructooligosaccharide
and Torreya grandis seed oil microcapsules
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Fig.5 SEM of different oil loading microcapsules (5000x)
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Fig.6 Variation curves POV (A) and TBARSs (B) of Torreya
grandis seed oil and its microcapsules during accelerated
oxidation tests
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Fig.7 Thermogravimetry diagram of Torreya grandis seed oil,
20% oil-loaded microcapsules and OVA-FOS composite
wall materials
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