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Research progress on carotenoid bioavailability and its emulsion delivery system
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Abstract: With the continuous improvement of material living standard, changes in working environment and
living state have led to the development of the sub—health status and the aging of the population. Dietary supple-
ments with multiple biological functions have become a hot topic for consumers and researchers. Carotenoids are not
only natural pigments that play a key role in photosynthetic organisms, but also have various protective functions for
human health. Therefore, they are often used as nutritional supplements in the food industry and pharmaceutical in-
dustry. However, the high sensitivity of carotenoids to processing conditions and environmental factors, as well as
their strong hydrophobicity limit the bioavailability of carotenoids and their wide application in complex processed
food environments; other nutrients such as lipid, cellulose, protein and mineral elements in food matrix also have
great influence on the bioavailability of carotenoids. Related research has shown that emulsion, a special delivery
system, can protect carotenoids from environmental factors and improve their bioavailability in the human body.
From the perspective of multiple factors affecting the bioavailability of carotenoids, this review focused on the re-
search progress and application status of carotenoids bioavailability regulated by emulsion delivery systems, and
looked into the future development trend of these delivery systems.
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Fig.1 Chemical structure of 3—carotene isomers
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Table 1 Effects of food processing methods on the bioavailability of carotenoids
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Fig.2 The pathways that affect the bioavailability of carotenoids from the intake of carotenoids to the absorption of carot-

enoids in the food matrix'*
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Table 2 Carotenoids emulsions composition and bioaccessibility

L N RUSE ALK . : By
- - _ T E R Rife AT B (BA) -
Carotenoid concentra- Oil phase composi- SRk
Surfactant Particle size /pm Bioaccessibility (BA)
tion tion Ref.
B-iHE N2 (0.15%) ML750; WPI;SSPS  0.2(ML750),0.58(WPI) fl
MCT(10% ) 64% (ML750),69% (WPI) F1148% (SSPS)  [59]
B—carotene (4%) 0.75(SSPS)
B-HHE N2 (0.05%) Hih(10%)
) SPI(1.5% ) 031 32% (no PL)80% (PL) [60]
B-carotene Soybean Oil
B-HA% N2 (0.01%) F A (10%) g AR (2% )
0.12-0.37 50%-73% [61]

B—carotene Corn oil Sodium caseinate

0.34CIRRFFIH) (0.36(Z%  SERRFFIM , SEFFIM AR I FL I BA 43514

WP RRATII, AN
kit (5% ) BRI (12% )

Flaxseed oil, rape- Gum Arabic

FEIH) 1 0.43 (Rt i)
0.34 (flaxseed oil), 0.36
(rapeseed oil) and 0.43

B-#I% K (0.1%)
B-carotene

seed oil

(palm oil )

Tween 205 WPI a7k

TMLLR IFER  AEh(10%)

Binary blend of Tween
Lycopene, astaxanthin Palm oil

20 and WPI or hydro-
lyzed WPI

containing astaxanthin is

73% ,82% F1 84% (2°CI i 12 J& 5 ).
The BA of linseed oil, rapeseed oil and palm [62]
oil emulsion were 73%, 82% and 84% re-

spectively (after 12 weeks of storage at 2°C)

FALLFEN 02035, % WPIFLIA /TG o~ H B, FALLE 68%,
it WPLAG —JCIRY)  SFTF RN 0.15 % 0.35
Lycopene is 0.2 to 0.35,

75% ;9875 % 74% , 84%.
WPI emulsion with/without alpha—tocopher- [ 63]
ol, lycopene 68%, 75%; astaxanthin 74%,

0.15t0 0.35 84%.

 MCT : i il — g s ML - S22 H 0 A BER R ; WPL: ZLIE 43 B B 115 SSPS: K 24 SPL: K E 4 # &| 11, PL: B R

Note: MCT: medium—chain triglyceride; ML: capric glycerol monolaurate; WPI: whey protein isolate; SSPS: soybean polysaccharide; SPI: soybean pro-

tein isolate; PL: phospholipid
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