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Effect of spray drying on the functional properties of egg yolk powder
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Abstract: Objective: This study aimed to develop the application
of egg yolk powder in the field of feed, functional food and biop-
harmaceuticals. Methods: Using fresh eggs as raw materials,
yolk powder was prepared by spray drying, and the effects of dif-
ferent parameters on the content of yolk antibody (IgY) . protein
structure and functional properties of egg yolk powder were ana-
lyzed. Results: Considering the antibody content,
physicochemical properties and functional properties of egg yolk
powder comprehensively, when the inlet air temperature was
140 C and the feed flow rate was 600 mL/h, the IgY content of
egg yolk powder was 17.71 mg/g. and the solubility was 61.97 %
respectively. The powdery rate and water content was 36.46 %

and 3.8% respectively, and the surface hydrophobicity, water

holding capacity and oil holding capacity was 106.67 pg, 3.63 g/g
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The
27.15% . and the emulsifying stability was 24.48%. The overall

and 3.03 g/g respectively. emulsifying property was
quality isoptimum. Conclusion: Changing the spray drying param-
eters can keep the structure of egg yolk powder intact and
improve the physicochemical and functional properties of egg yolk
powder, as well as ensure the high IgY content.

Keywords: immunoglobulin of yolk; egg yolk powder; spray dr-

ying; antibody

TR WG TR O A IR B 4, OBk O . R P
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B figt PR 0 305 7R 4% 5 72 o RV 83 174 Tl A, B K ) 38 1
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Table 1 Combined test parameters
s HOXR/C BRI A/(mL « h 1)
1 120 500
2 120 600
3 120 700
4 140 500
5 140 600
6 140 700
7 160 500
8 160 600
9 160 700
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200 pL VB MWK WS WK WA BE IR S, /B & AR R 4L,
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Effects of different spray drying parameters on

A1
Figure 1
IgY content of egg yolk powder
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M 2 mI, B ORI P T . R R K 4 A
AL RS SRR R R BRSNS TR
FEIE. IESHTERM KSR 5% AHF
oEw A K, K T E OB R B R, 7R 160 °C
600 mL/h F, My 2 i 55 (72.634+0.42) % , 2 [H H 3 B
Wi N T B B 32 R A, AR AR M O R
FhPA T R O R PR 2 TR O TR, A OK
25 T 25 P, T 100 3 4 fofT 25 000 G R T B A1 1 4 2
2.3 WM&

A P 2 A, W 5 R AT B Y B RN R A O BRCER L R
AT 3 AR 45 1 58 36, ] LK I BR P R O BURL. 120 'C R,
B HORHIURL R /NS 5], i H I K B A AR A

F2 BETESHNEEMENHEENEZ MW
Table 2 Effects of spray drying parameters on the physi-

cochemical properties of egg yolk powder %

W5 B Ko = ok
1 43.1940.74" 3.82+0.03¢ 67.48+0.234
2 50.84+0.12f 4.53+0.03¢ 69.89+0.22¢
3 49.43+0.52¢ 5.02+0.01¢ 68.08+0.32¢
4 55.39+0.244 3.3340.04! 70.310.42¢
5 62.02+0.56¢ 3.7940.02¢ 71.62+0.38"
6 59.2240.47" 4.6440.02" 70.2940.27¢
7 53.8640.84¢ 2.1840.02" 71.2040.34"
8 58.59+0.33P 3.0340.03¢ 72.63+0.42°
9 57.2440.74¢ 3.9940.024 71.2440.21"

T RS0 T REAS R 3R 28 5 .35 (P <<0.05)

20 1 m
(a) 120 *C, 500 mL/h

20 1 m
(bh) 120 °C, 600 mL/h

20 pm
Cd) 140 ¢, 500 m

20 pm
Te) 140 ', 600 mi/h

20 m 20 o m

20 p.m

Cc) 120 G, 700 mL/h

20 p.m

(1) 140 C, 700 m 55

20 pm

(g) 160 °C,500 mL/h Ch) 160 °C, 600 mL/h
H2 FAARFTRAXKTEEDG AR LER
Figure 2 SEM images of egg yolk powder under

different spray drying parameters

(1) 160 °C, 700 mL/h
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160 “CF i T B 2 g, 3040 S T3 P BURL VA 1 1 2 B
PV LT I o 43 UL 3 T 1M I SR S L A R L T R
J2 R T IE55 T 48 Ik 6 3R B2 17 JBURE K 23 3R 25 R T 5 B
TR A RS A 52 5 O B2 TR R LAY IR, T SR
SELUR B Y VR T RS B 0% TR BB 1A O AN LI Btk L 3R
THTHLRES » /N 3 A AN 2 59 B4 5 18] FL B AR T 1 55+
5B UKL A3 A5 19 50, O BR AR JBURE =2 8] 25 B K /N i
t, S E R A IE
24 BEHW

MR 3 A B O KU A T, L E 2 BT E
Fe UL HE O XL T R S R e T R R SR e
Ao BB T W B, 3R T 2 95 b A9 B €0 708 3G s B R
TR, LR T B e, S B O BRI B S B
KA AR5 A SR B AR B AR (A b
AR5 LTHR FRES S E R E b RE %,

£3 AEABETESHTEEMNEE
Table 3 Color of egg yolk powder under different spray

drying parameters

R L8 a’ {8 b {E
1 94.87+0.06>  2,2840.04>  20.9240.18"
2 94.69+0.17¢¢  2,5740.04* 22.40+0.51¢
3 94.66+0.03¢ 2.54+0.07¢ 21.96+0.33¢
4 95.17+0.06*>  2.2140.08<  20.7640.37"
5 94.96+0.33>  2,364+0.07" 21.7840.34¢
6 94.7140.21¢ 2.2740.05>  20.7340.16"
7 95.3240.09° 2.1040.024 20.1140.09"
8 95.0440.01%  2,1640.01 20.4140.23"
9 94.764+0.01¢ 2.2340.06¢ 20.7240.63"

T [FF SRR R 28 7 83 (P<<0.05) ,

2.5 ZREMS

18 W AR R 4T SR 63 (FT-IR) 2 — FhAF 98 26 11 Ak
R0 AN R G 2 Y O vk B R i BERE 1R (1 700 ~
1600 cm ') A7 2 RRAE WA 202, BRI AR AT
C=0 A C— N B 44k s R 55 M N H i NS
M4 2l , I % 32 AR AR R A A M AR Ak AR UK,
HATIEFE N :B-478 1 600~1 640 cm ™', TLHL I % ith
1640~1 650 cm™' -8R %€ 1 650~1 660 cm ™', B-5 £
1 660~1 700 cm ‘L%,

B 4 TR ARREBE TS ECR B o 1R 5E
TR G &R R R, SRk p-HAes TR
AR A, o 33X PR Ay e R AR P 43 A A K B I i S 2
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x4 AEABETRSYTEARN_REMTL
Table 4 Changes in protein secondary structure under

different spray drying parameters %

B 2538 | 20224 11 A | RAESYIM

%5
Table 5

18 K M5 4

Correlation analysis

R FEH KM PR S & TG o980 5 &
KEmes pS TC AL 4 il a- 12 B FETH B K P -

1 28.44 11.64 28.31 31.61 Pk o it —0.79 -
2 28.15 11.47 29.03 31.35 TC RN A il 0.78 —0.93 —
3 27.51 11.67 29.08 31.73 a- W E it —0.75 0.93 —1.00
4 27.42 26.84 13.41 32.33
5 28.48 27.45 13.12 30.96 SEAR R HE O SRR S R A R AR T D0 8 S
6 27.25 26.59 13.49 32.66 HEATEERIT 5 F N oK M A SRR I B, X
7 28.30 27.83 13.07 30.79 S g P A R R R AR PR T, A R T AR R Y
8 31.31 28.69 11.88 28.12 00 B KV L T B A b 5 AR v A P T K 0 R Ak
9 27.78 26.33 13.32 32.57 FF I Sy W T B2 0 5 8 1 R 2 K M R R o7 4 Rk R

B IR, B AL 1 W o- BB 25 40 B 22 JR TF I I8 A 1
0 TG LU Ml 25 A T L R 1 AT AR R A AR AL
5 HOy s A Y A8 AR % U AR O¢ , B E I O XU I
LA o IBIESE R IT, IgY & =T R, UL
Bk & R ib S5 AR R A oW S A G,
Z563% 5 WAL, TORLIN s 1 A D o SR i L R
T 5 7 AR 5 I R0 0] s gl B R, o BB % BB/, 3R
TG K PR o PR AL S TR A il Ak
BHRA K ERECH —0.93), 5 o- 42 1E & & 28 L 2 IEA
KO RER 0.93) 5 R B K M AL 16 5 TR 4 ith &
AR EM X RECN 0.78), 5 o1 jE & 2 ik
S (5 R B —0.75) s Pk & i R il gk 1k 55
BT B R S AR T LR,

2.6 INEE4SFMES AT

2.6.1 FIEEHKME B 6 T, FTE B K M BE HE 0K
HEAEINE LA TR R A 120 CHE . EHE M2 F
HRMABEARE, MoK EREEEEANTS
BRI B K AR B o O RUIR A T AR R AR

FHE R 55 )5 2 Bk M 25 L R BB 3%, 5 Benjakul
A g R —

2.6.2  FroK M B 6 WAL FE 140 C.
500 mL/h B, 55 K P R R B B L 43 B CR (3.87
0.01),(3.1940.03) g/g. X2 K H 32 Hl BE e | 32 it
VF1) 2 {8 2 1 0 4 T A 3R T I e /N JBURE 1 3 3 ks T L X
SO FoR T A — E R L AE A, R R R P A
PR BSR T AR H JT AF  SR T A AL U T R
o aE IR S ) & 11 K e | I 4 = 51 e el YA L
HE T R

2.6.3 FLIkRE S KRk EME MR 6 WL M O
PR R I A 14 3 K AR R 1 L Ak R A EL AR R E
K&t Bk, Xl RER B T 120 C B, 8 (R JE L
REWXFETRm L&A RERS BRI
R A L ik 1 XUIE T 2 160 C R B 1R AR S5 A
Je A W AR AR, R R T R A 3 R K A L A i FL
VRO I TR B IEE S DO IR 5 K L DT B R T R MY ) FLAL
At Sy A FLAL T E PP . Kiosseoglout™ iA S , R 8 11 B AR
B AN B S HE S A O T8 R A BT DL S S

K6 BMETRSEMNEHEMESENZE
Table 6 Effects of spray drying parameters on the functional properties of egg yolk powder
WIS RmeikM/pg Fk#/(g-g D FemtE/ (g gD A/ % FLALTRE T/ %
1 81.6740.19" 3.6140.021 3.0340.05¢ 23.5840.464 19.384+0.50"
2 85.4740.108 3.5940.01¢ 2.9640.04" 26.47+0.53¢ 22.3140.54¢
3 97.6840.28! 3.52+0.02% 2.9340.034% 26.4740.40¢ 23.8440.314
4 101.124-0.194 3.67+£0.02¢ 3.1640.02° 26.86+£0.23¢ 23.85+0.654
5 106.6740.19¢ 3.63+0.02" 3.0340.02¢ 27.15+0.25% 24.48+0.46<
6 99.3540.09¢ 3.5740.01¢ 2.81+£0.02¢ 27.76£0.40% 25.5240.40°
7 123.9840.09* 3.87+0.01° 3.1940.03% 28.13+0.23% 25.3540.27b¢
8 115.10£0.10° 3.7140.024% 3.1740.01¢ 28.58+0.36% 26.35+0.48"
9 99.72+0.09¢ 3.66+0.02" 3.09+0.03¢ 28.62+0.47¢ 27.85+0.36%

T B R 7R 22 5 8.3 (P <<0.05) .
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