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Effect of Glycosylation Treatment Coupled with Dynamic High Pressure Microfluidization on
Emulsifying Properties and Structure of f-Lactoglobulin
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Abstract: The effect of glycosylation treatment coupled with dynamic high-pressure microfluidization (DHPM) on
emulsifying properties and structure change of f-lactoglobulin (5-Lg) was investigated. The results showed that glycosylation
treatment coupled with DHPM obviously improved the emulsifying capacity and emulsion stability of f-Lg. The emulsifying
activity index (EAI) of f-Lg subjected to glycosylation treatment in the presence of high pressure at 0, 40 and 120 MPa were
136.3, 168.1 m*/g and 177.9 m*/g, respectively. The emulsifying stability index (ESI) of 5-Lg subjected to glycosylation
treatment was 52.3 min. With increasing the pressure up to 40 MPa and 120 MPa, the ESI of f-Lg treated by glycosylation
were increased to 56.4 min and 59.0 min, respectively, indicating the structural change of f-Lg due to the combinatorial
treatment of DHPM and glycosylation. This structural change was characterized as increased molecular weight, sulphydryl
(—SH) content, reduced surface hydrophobicity (H,), changed secondary structure, and unmasked amino acids in the tertiary
structure after the combinatorial treatment of DHPM and glycosylation. These results revealed that the conjugation with
galacto-oligosaccharides (GOS) changed the structure of f-Lg, which contributed to the increase of surface hydrophilic
groups of f-Lg and resulted in the improvement of emulsifying properties.
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polyacrylamide gel electrophoresis, SDS-PAGE) | iE
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Mo SRR i {22 C&M4 FIEENE . RAEHEK
0.1 em P BT A e b (U AT i 58 AhCD A AT, 3G
H185~250 nm. 4L AMCDI AR #2091 nm; DL
100 nm/mindT 3%, 4% ~1.0 nm. 3% Contin/LL
R AR AR TN A A S
1.3.8  WIEZOGIREENE

K FHF-450084 H 32755653 Y6 BEAC BT AN Rl 4 R
Ab BT G p-ALEREE A B VRO . S p-FLIERE B T
10 mmol/L. pH 7.0 )B4 B8 5% iy H C i) 1 ek 1 o e Ik 2
Jy1 mg/mLEFIETR . 1610 mm 42 ()05 TE A BE0EAT 0
WE o« WORBA 280 nm, KRG H300~450 nm, R
S nm a7, 40 5K 2.5 nmA15.0 nm B3R R R A%
%%, % Y240 nm/min'”,

2 HRS5aH
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Fig.1  Effect of DHPM and glycosylation on the molecular weight of
p-lactoglobulin
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Fig.2  Effect of DHPM and glycosylation on the EAI and ESI of
p-lactoglobulin
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JGi B-FLEREE 1 EATS) 53 i 42168.1 m*/gf1177.9 m’/g.
gl AR I B 2 1 R AN 5] e 5 P () B = 44 A 3 S e R 35
BEp-AREAMIAFEM. 0. 40, 120 MPaJk /1l
[FIRE R AL B S, p-FLERE HESHA 73 5l 952.3. 56.4.
59.0 min. Fachin5'"\ & A (AL A0 BE 5 L ab ¥ 5t
FEPR MG E I . HeAl, ARSI AT IR 2 3
TN T Bt & A B R AL T s L Th Rt RS N
B, B2 SR T T AR 5 B2 o i SRAE RN 302 & K i [F)
PEIEA AL B R B- ALK B A A5 AR AL
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THI 55 7K P H f 5
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Tablel Effect of DHPM and glycosylation on the SH and H| contents
of p-lactoglobulin
JE73/MPa  —SH% &/ (umol/g pro) H,
0 52.05%1.93" 8580.3+31.0°
40 52.79+0.20° 8152.6+31.2°
120 55.91+1.58" 8298.2+35.0°

i AN FREA AR R BEIEER (P<0.05). &2,

HHEZ 1A &1, DHPM ) A RS R AL B A 8- AL R R B
()97 B —SHE& =38 i . 120 MPalp [ 5 3 £k 4b 225 8-
HEAHE—SHE BEZWEARERLI (P<0.05) .
HIE", —AB-FLERE A FAULE A — AN —SHE
&, HizifFEHHES 8 H54.6 umol/g pro. RIVIRE T,
p-FLERE A L RIR TR AP A, UF B —SHAT RE e 48
HEP ZRIRE TS EAN, ARE e K. 0MPa
H140 MPatfp [FIHEZEAGAL B 5, p-FLBRER VAR A (R0 29 500
454 H2452.05 pmol/g prof52.79 umol/g pro, KT
54.6 umol/g pro, 14 FH0 MPaFf140 MPatf/y A ¥ 3L AL AL ¥ f5
HEBI AT REAL T IREMOIRES, T B —SHR A 56 2 2% 2
k. BEEDHPMALEL /)5 42120 MPaf5, f-FLIKE A
—SH & EIN455.9 1umol/g pro H. 7 F-54.6 umol/g pro, &



—

10 2014, Vol.35, No.01 B5ailtl=

XAERNBFSE

WK 120 MPatl) [FlRE B A0 AL HE i F2 AT RE 5|2 B-FLER B 1 —
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5 p-FLIRE A H N8 580.3, B Ik /17t = 2240 MPaAll
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HHR FIDHPMAL 21 7L 77 £ (A 0t 70 LR T B 7K 1 A48 A B R B
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R, R AR AR S, Hiller5 PR iE HE 3 1k
e ire i m 2R LA B AL I R R TR )
TEM K S P K RE ¥ . FEARSEEG Y, DHPM)[H
BEHEAL A0 B a8 B- FLER R A S5 1 R AR AR AL, (R AT SRR A
1IN EE 5T N 2 e fE K IR i s SR, B 15
AR AN B R S B B R TSR KRR, T T 3
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2.4 DHPMUFIHEEALAL IR B J5 8- FLER & T &5 H bt
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Fig.3  CD spectral analysis of s-Lg treated by DHPM and glycosylation
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DHPM iy [ 5 3 44 kb 22 77 J5 - 7L BR & (1 CD % B
B3R, REEMA RS LB nR2 7R AT 5
B-FLERE AR UB-TEB N EMEAR, W% FATH
B3 B K143 F Cify b1 — A E Z [ o- M2 e i > CDi
& 5 B R AE 195 nmAI210 nm/s A5 43 A A 1E WA 47
e, VLR AR US-ITBRANE. X5 P EHEARF,
B-FLERER A 1B-4T B & B fe i . DHPMB R B AL Ab )5
p-FLERE CREEALAR O K AL, W R
TR REREBN . WNR2WT DU, b B S § -
HREAS-NETEERARELN, Ha-BE s &H8E
FEAK. 0y 40, 120 MPatip[a] 5 34k kb 3 5 o- 05 75 5 5
A°820.2% 13.1%F17.9%. i B DHPM B [ $ 5 Ak Ab 1

RS- FLERE A o- SRR K — R AR AR R E . 2
B-FLERE A R AR R AR, AT RE(R AR K Z B R
Fefn, MM RER AR RERI I

%2 DHPMBAIBEEAEX-ALIRE O RS BIE W

Table2 Effect of DHPM and glycosylation on the proportions of
B-lactoglobulin secondary structure
JEJ)/MPa oW/ % AR % % MBI %
0 20.24+0.5° 38.3+0.4" 24.0+0.4" 17.54+0.3"
40 13.14£0.4° 392404 22604 25.14+04°
120 7.9+0.4° 38.8+0.2" 21.4+0.5¢ 31.84+0.4°

2.5  DHPMURINEIL AL AL - FLER R (1 = S5 # b
B-FLERER A A YR D¢ T BRI T R (Trp)
B0 JE R A A Rk . DHPM [ Ak A B0 8- 3Rk 2R
HIZ et B4R, 0. 40, 120 MPalih[F)#E Ak AL
P 5 B-FLER R I OGHRZ 40 A1 684, 1 555811 831,
BEAl, AN SR AL R B-FLER TR A B 5 06 B & AR A
ML BB S, 40 MPatl A BE 40 A 2 )5 HHOMPakh 3 (1)
350 nmZL# 4352 nm. RIEHattoriZE G, &AM
R R UL B-FLEREE A 45 R AR AR . B-FLER R (1 LA
FEAFERANAEIR (Trpl9MTrp61) o AR AH R E
KA AW E R B, B-FLERER A AOBE LA AL 05 T RE £ B R
A AELys6047 B 2440 MPa DHPM [ 34 4k A BRI
B-FLERE A TELys60h B 511K 58 2= FUME & AL B R Ak ) B,
A B85 U Trp6 L 8 o 1T 51 2 58 e i3 K . B Ab 3K )
FH 4120 MPa, P FEBERALALE S, B-ALERE A R4 X
FEUER, RETrplof R Kk, FEEATKI RET
Fe S-FLERER (1451 R A= AR I S5 7K S R 11 3 3 UL Ko
IKBEI 5 BN SRR (- ALk B B AL PERE 3R 5

2000 - 120 MPa
0MPa
. 1600 40 MPa
% 1200 F
f§ 800

400

0
300 400 500
PA/mm

P4 DHPMU) RIEEALAL BN B-FLBRE 11 FE 038 BE f i i
Fig.4  Effect of DHPM and glycosylation on the fluorescence intensity
of g-lactoglobulin
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136.3 m*/gH152.3 min; 40 MPaR1120 MPatfp [ 934k 4k 35
JE B-FLER R (I EATE 23 6 In 2 168.1 m*/gAl1177.9 m*/g,
ESHME 4 5 7t 5528 56.4 minf159.0 min. I H 43 i &
—SH& &, REBAMEMN =, =REEHTIRAL-H
BREE (45 AR L . B 9T R SLDHPM P [ 9 38 4b 4b 2 5L 2
B-FLERE O G5 A v] Re R A AL e Re i s . ANTEIIE
JJIDHPM I RIMERAL AL 5, -FLERE A SO AN R
SNSRIV, f-ALBRE AL ARt (—SHE E T
RIMBGKIERFAR LA = =GR AT ARG -
HER SRR ARG, I B AR R S
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