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5 min, B EWEWR, 4 0. 22 wm AL IR IE)S &
FAR /N FEI A A% S5 A0 R . ZORBAX
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2 mL LA RERRE S AE R X FRAL, AR 517 nm AR A



KEA, £ . UFEZHENEREERNRAR

<43 .

WGEE ,IE R A, B 2 mL FEL S 2 mL R A1EN
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Table 2 Egg sensory evaluation criteria
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Table 3 Nutrient substance content of different

egg samples
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(pg-g ) (g-(100g)") (g-(100g)"") (g-(100¢g) ")

XQ 58.34x0.49 75.21+0.10°  11.45£0.10°  8.57+1.25"
CK — 77.42+0.34"  10.16£0.09° 9.67+1. 16
DQ — 74.65+1.06"  10.95+0.09"  11.34+0. 38"
cJ — 75.39£0.89"  9.88+0.17°  9.51x1. 06
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The antioxidant capacity of different egg samples
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Fig. 2 Inhibition rate of pancreatic lipase

in different egg samples

IR, H AR A5] 87. 5%, AFIXSEFRE
A AT AT EL A B 4 B R, B 4 R, K
oA EE B AR PTERT 2 D F T, B EN
I TR R 61. 41% , 55 — 3 WA 0 7 24 51
BRFEH 26.20% , RiTTTHERE N 87.61% , £F & £ 1L
A3 FTRYESR . XQ I CK 5 H Al 48 55 1 To i & X
B, B T AE KUK | HLA AT X 405 DQ AT CJ Y
FET IR R A R,

T R ZEA: i 14 L S A SR T R TR A el 5 o
R, HES AL DQ A C HAT AR LB AR fh i 34
TEAR 0 DQ Xof K4 e A 24 5t 1) i 1o (i B 5 21, CJ
WX beke ke 5 5 S ) B AU, XQ F1 DQ 1Y
SRR L (A XQ YRR BE e IR
T B ot S KUy o BV A . CK X XU 49 ot 1)
M g 2 B 5 EL At %8 2 LA e R 2 i), LR R
Pam SR IRES NS e ST Y I P W
F o R H A 4 R AR X A | e A
- .

XQ . CK i DO i
B3 RESEARGE T B
Fig.3 Egg yolk images of different egg samples
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Table 4  Color parameters of different egg yolk samples
) L a’ b

XQ  49.33x1.16" 60.67+1. 16" 59. 67+0. 58
CK  74.00+0.00" 9.67+0. 58¢ 77. 00+0. 00"
DQ  66.00+1.00° 16. 00+1. 00" 70. 33+0. 58°
cJ 78.00+1. 00° 2.00+0. 00" 80. 00+ 1. 00"
Lok XQ 002
0 XQ7001>.-<'§<Q_003
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Fig. 4 Principal component analysis of different

egg samples
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Fig. 5 Radar images of electronic nose sensors

for different egg samples
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Table 5 Sensory evaluation results of different

egg samples e

4 HiE R JRR gk

XQ 22.00 20. 50 20. 00 21.75 84.25
CK 16. 88 19.13 18. 50 20. 00
DQ 18.50 18.75 18. 88 20. 38
CJ 15. 00 18. 63 20. 25 20. 38 74.25
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R, AT G T 2 38 % e AR AR R 4 A Y
18R 5 5 % HE 419 25 AH L, MR &R XS EE X DPPH
ABTS* [ H1 SE 19 175 55 38 ST T I 7 it 174 410 i) 2 15 o
o, ELA BT R ST E R R T R A DR R

HREGENE SN, EFHWAR, 1G4
I, 55 BB VR A B, PR, 21 R T B R R

PRI AE T2 S0 AT T SR 45 7 T34 18
T FIF A T, B 0 2 01

Ir SEREDIRETIRG EIIE K . R g ] — A A A
ST 56 R B S 36 X U 2R X R Y B AR A 1
WARRICRIATIRANE I, LLHE SN AR 77 208 2 1 7l
Ernism e A e

SE k.

(1] EW#, Giit, EAiE BRLER AL EY
HE[J]. AT ,2010,31(9) :13-15.

(2] BREZ.BEERAXERNMENFOAR[I]. FEX
#,2012,34(13) :36-38.

(3] EAR. BERFMIERFMAGEERA L REL &R
WMD), B F .87 FAF,2023.

[4] GULP,YANG Y,MCCLEMENTS D J,et al. Preparation
and characterization of folate-enriched eggs and egg yolk
powders[ J ]. Journal of Agriculture and Food Research,
2022,8:100309.

[5] LIRL,LIUJ W,LIU M X, et al. Effects of selenium-
enriched yeast dietary supplementation on egg quality, gut
morphology and caecal microflora of laying hens [ J].
Animal Biotechnology,2024,35( 1) :2258188.

[6] STUPIN A, MIHALJ M, KOLOBARIC N, et al. Anti-
inflammatory potential of n-3 polyunsaturated fatty acids
enriched hen eggs consumption in improving mic-
rovascular endothelial function of healthy individuals-
clinical trial [ J ]. International Journal of Molecular
Sciences,2020,21(11) :4149.

(7] GRA,KF EEE,F OFREFTHAT O EA
HRIE[T]. FEESMH L ,2024,20(2) :110-114.



KEA, £ . UFEZHENEREERNRAR

“ 47 .

(8]

(9]

(10]

(11]

(12]

(13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

(22]

ZH MEREA®
2024(3) :124-125.
WALKER L A, WANG T, XIN H W, et al

Supplementation of laying-hen feed with palm tocos and

BEESEEE]. PEA,

algae astaxanthin for egg yolk nutrient enrichment [ J].
Journal of Agricultural and Food Chemistry,2012,60(8) :
1989-1999.

HENG N,GAO S,GUO Y, et al. Effects of supplementing
natural astaxanthin from Haematococcus Pluvialis to laying
hens on egg quality during storage at 4 °C and 25 C[]].
Pouliry Science,2020,99(12) :6877-6883.

AKIBA Y, SATO K, TAKAHASHI K, et al. Pigmentation
of egg yolk with yeast Phaffia rhodozyma containing high
concentration of astaxanthin in laying hens fed on a low-
carotenoid diet [ J ]. Japanese Pouliry Science, 2000, 37
(2):77-85.

NUTAKOR C,KANWUGU O N,KOVALEVA E G,et al.
in  Phaffia
Current trends and potential of phytohormones [ J ].
Applied Microbiology and Biotechnology, 2022, 106 ( 9/
10) :3531-3538.

KHOO K S,LEE S Y,00I C W et al. Recent advances in
biorefinery of astaxanthin from Haematococcus Pluvialis
[ J]. Bioresource Technology,2019,288:121606.
DANSOU D M, WANG H, NUGROHO R D, et al.

Assessment of response to moderate and high dose

Enhancing astaxanthin yield rhodozyma

supplementation of astaxanthin in laying hens [ J].
Animals,2021,11(4) :1138.

mi AREREER T AR £ Ra &%
é?«ﬁ/ﬁ %::%M\a@ymm;ce 5009. 3—2016
[S]. Abo . o B Ao i Bat,2017.
EXRTAFMTXNETER 2 BRE R YR N FEE
BR.ERZLEZXME BEFEARNINE.GB
5009. 5—2016[ S]. b7t o B AR vE H B ,2017.
ERILAMTXNEFTER S, BRE GG 8 M EEHE
BA. & RZAE R & d P IEA I E . GB
5009. 6—2016[ S]. At « o E A7 H A ,2017.
IE,HEL, 85,5 RERTAED N A R HEX
fe e ey 4 R LD]. & B e 7 Al % 2 % ,2019,
25(20) :125-130.

BEO AR, K, & R R ZH 7 E 8 EE kR
AR R B[] & & Tk, 2021,42(4)
456-459.

k. SRR R E R &R TR
HR[D]. A 4R bk % ,2019.

R AR ORAMTEEZNES R BTN YWY
[J]. R85 ,2020,43(11) :50-53.

WANG M,MA H T,GUAN S Y, et al. Astaxanthin from

Haematococcus pluvialis alleviates obesity by modulating

[24]

lipid metabolism and gut microbiota in mice fed a high-fat
diet[ J]. Food & Function,2021,12(20) :9719-9738.
SWIATKIEWICZ S,KORELESKI J. The effect of zinc and
manganese source in the diet for laying hens on eggshell
and bones quality [ J]. Veterinarni Medicina, 2008, 53
(10) :555-563.

OBIANWUNA U E, OLEFORUH-OKOLEH V U, WANG
J, et al. Natural products of plants and animal origin
improve albumen quality of chicken eggs[ J]. Frontiers in
Nutrition,2022,9:875270.

SHI H Y,DENG X J,JI X Y,et al. Sources, dynamics in
vivo, and application of astaxanthin and lutein in laying
A review [ J]. 2023, 13;
324-333.

KL, TR, Kl 4, % 06 F F I8 Bk b &l & &
HEMRAAREI]. ) FL,2023,50(19) :45-47.
GIM OHEZFSERRMEEEERAE(D]. KiE:
REFEKF,2022.

HE X, CHEN L Y,PU Y J, et al. Fruit and vegetable

polyphenols as natural bioactive inhibitors of pancreatic

hens; Animal Nutrition,

lipase and cholesterol esterase: Inhibition mechanisms,
polyphenol influences, application challenges [ J ]. Food
Bioscience,2023,55:103054.

ZUPANCIC O, KUSHWAH V, PAUDEL A. Pancreatic
The
administration of lipid-based delivery systems? [ J].
Journal of Controlled Release,2023,362:381-395.

DU X P,BAI M L,HUANG Y, et al. Inhibitory effect of

astaxanthin on pancreatic lipase with inhibition kinetics

lipase  digestion: forgotten  barrier in  oral

integrating molecular docking simulation [ J ]. Journal of
Functional Foods,2018,48.551-557.

CHEUNG B M Y,CHEUNG T T,SAMARANAYAKE N
R. Safety of antiobesity drugs[ J]. Therapeutic Advances
in Drug Safety,2013,4(4) :171-181.

Kaw A B EE,F ATHE E MRS T
B AR AR T M RO AR R R
w[J]. FEE K EE,2024,51(1) :114-124.
WER,FNE XNT, 5 HNEFRAEEGEF PR
FBT R[], P EF K A& ,2023,59(5) :30-33.
DONG X G,GAO L B,ZHANG H ], et al. Comparison of
sensory qualities in eggs from three breeds based on
electronic sensory evaluations [ J ]. Foods, 2021, 10
(9) :1984.

AR N EE ERBL A EN G EEERENK
B[], A % ,2006(10) :31-33.

K Eee, HMEW, 5 MERR A EG L
Mg ELRAGSEERRINBH[I]. LTK
¥ ¥ 4%,2021,36(3) :34-40.



.48 - B854 202542 H %540 % 551 4

Study on the nutritional activity and flavor of astaxanthin eggs

ZHANG Xinyue', YAN Qiannan' , YANG Zehao®, YU Miao® ,MA Tingjun'
1. Food Science and Engineering College , Beijing University of Agriculture , Beijing 102206, China ;
2. Jilin Wanfang Wotu Agricultural Science and Technology Development Co.,Lid.,Baishan 134300, China

Abstract; Using Phaffia rhodozyma-derived astaxanthin eggs as the research object, the overall quality of the
astaxanthin eggs was evaluated by comparing them with commercially available eggs in terms of nutrient substance,
antioxidant capacity, sensory flavor, and other aspects. The results showed that the astaxanthin content in
astaxanthin eggs reached (58.34£0.49) pg/g. Compared with control group eggs, the protein content increased
by 12. 74%, the fat content decreased by 11.34%, and the scavenging rates of DPPH and ABTS" free radicals
increased by 96.96% and 29. 19%, respectively. The inhibition rate of pancreatic lipase was as high as 53.98%,
indicating good antioxidant capacity and fat reduction effect; The yolk of astaxanthin eggs had a bright orange red
color, with a strong response to flavors of sulfides, alcohols, aldehydes, ketones, benzenes, and short chain
alkanes. The taste was sweet, smooth, and delicate, with the highest comprehensive sensory score ( 84.25
points). The nutritional value, antioxidant capacity, sensory flavor, etc. of astaxanthin eggs were superior to
control group eggs and native egg, close to a certain brand of eggs, and could better meet consumers’ pursuit of
nutritious and healthy functional eggs.

Key words : astaxanthin egg;nutrient substance ;antioxidant activity ;fat reduction ;sensory flavor
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