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Effect of ultrasound treatment on structure
and antigenicity of p-lactoglobulin
LI Xue' ,TU Zong-cai'”* ,QI Wu-cheng' , WANG Hui' ,YANG Wen-hua', TIAN Ming'

(1.State Key Laboratory of Food Science and Technology , Nanchang University , Nanchang 330047 , China;
2.College of Life Science, Jiangxi Normal University ,Nanchang 330022, China)

Abstract:In order to study the effect of ultrasound treatment on structure and antigenicity of B - lactoglobulin
(B-Lg) ,SDS-PAGE, circular dichroism spectra, fluorescence spectrum and indirect competitive enzyme- linked
immunosorbent assay were used to measure the structure and antigenicity, respectively. The molecular weight of
B-Lg was not significant change, free sulfhydryl groups decreased, the content of B - sheet and surface
hydrophobicity firstly increased and then decreased with the increasing of ultrasonic power.The content of B-sheet
and surface hydrophobicity reached the maximum with 400 W ultrasound treatment. It was indicated that B-Lg
could be unfolded and spacial structure was destroyed by ultrasound treatment. Meanwhile, the antigenicity of
B-Lg was also firstly increased and then decreased.When it was treated at 400 W for 25 min, the antigenicity of
B-Lg increased up to 2540.20 ug/mL, showing an increase by 133%.The results indicated that the unfolding of
B-Lg might result in the allergic epitope exposed.Therefore,the antigenicity change of B-Lg was probably related
to its spacial structural alteration induced by ultrasound treatment.

Key words ; ultrasound ; -lactoglobulin ;enzyme-linked immunosorbent assay ; structure ; antigenicity

& 4525 . TS252.1 XHRFRIRAD A X Z 4 5:1002-0306(2016)18-0106-05

doi:10. 13386/]. issn1002 —0306.2016. 18.012

B ORI A DAL (WHO) A A B 2R 7S BB TR SN TR SR, B Le P ESE 5]

Kl ), v 2 L S AR AR 2 A £
AR EE Y UR 2 — A FL R 4 L L
L A e e R, O LR 8 3 7.5%
T, 23 A 5 | 2R FL i A 3 B s B- 7L
Bk 11 (B lactoglobulin, B~ Lg) . B—Lg J& = FLiif
(9B 1, 24 o5 2SI 8 10 50% , fiE 5 N7
PR K PERC IR SS &, FLAT BLAF BT AR ARIE , B

%5 B #A:2016-03-04

A A= FLAd B — FR 9 PR S L, A5 pR92 | 1L A
A B L ge WXk 7 R AR = ad IR e
A5 S T A L OB R A FL o IR R Y
WS, BEAS T i AR A KOR T, 2 E Sad N
RERY AR A2 4

FEXFXRR B, H AT E AR B SR AN R
INT7 35 XF 3k 55 B - Lg 14 G 58 Itk adk A7 wF 95

EEZBEN 25 (191-) , % LA FRF A BT RIFAYS &2 A A, E-mail ; lixue0616@ foxmail.com
« BTEE AR M (1965-) , B , W4+, #3% , AR F @ R % i RIFALY &4 B, E-mail ; tuze_mail@ aliyun.com ,
E£WH: BESHE AL X & Z 5 705 (863 #+X])2013AA102205; B K B KA+ K 4581 B (31460395) ,

106 5618w



@&sﬂ@h‘il

WR St

Toheder 25" B 5% T A7) pH | ¥ B LA Kz 57 7] 3 22 %
B-LePilr Erg A , 45 R %K B-Lg 7£ pHS5 (120 C |
BYYIF1°k 100~1000 s~ (4 25 78, Pt B Fe A1, 1 A
pH3 454 N IR, i BUR R L 45 R T, B—-Le bt
JEPERE NN, Zhong 25 HIF 5T & PR 5h 45 w5 R AU A R
(0.1~160 MPa) A [RIFREE I N B—Lg BBt B
R AR L5 S5 B 2 A8 SR OG . Asghar 26
TSR T AN IR 6 7 1l )2 N 2% A4 % B— Lg S8 I 4 19 5
i, 285 SR BB R AR B R 1Y) B L G Ao e I M o 3
FdlRo LA BRI IR B N T s AT e Ss m=A
BT R AL Y 3 5 AN I e R AL, 3X X B-Lg
ANAEZLIN T I R R B TR 5 X

WAk , A IR AAE S — P BU R R Bz hf
FHT 8 b TOARARS I LR i LA R34 5T e B R A
B VRS ARERE B R4 L S A B T S D T e
S BUR AR R T A EEE Y . TR R
8% 7 A= 28 7 ORUN, KA LA R A 2800, BRIk %) 3t
TR PR 25 ) 4 Fg e £ = 2 i i e 4505 B P
ZS[A] G5 AR Y AE AL T BR 2 s2 mi) HL A 8e I o IRIHeAS SC LA
B—Lg ABFTEXF G, IRFTA [F] 8 75 e Ab BRI A X B—Lg
ZS [H) G5 R AL s PR I B2, I HAFST B- Lg Hrlsi ks
A5 A AR AL 2 (0] 14 3G 2R, Sy LA 4 L g F il FAER
BerE AR 2L T R PR — S R
1 #MRl57HE
1.1 R EE

B—Lg(1.3908) 1o fiz W FI=Fhifelgts — Pt €
[# Sigma /v E] ;P B-Lg I3 SCieEs @ 65,5 =
AR (2~ L2 IR ) (DTNB) (8- 8 fie— 1 — Z5 A 12
(ANS) | = FH R FLH Le (Tris) . HZ&A MR (Gly) . 4
R 2 (EDTA) (3,37,5,5"— PO F LI A file £h iR
£ (TMB.2HC1) FliFE 3k Marker(14.4~97.4kDa) 4% 2%
SeFEIFNABRA A,

FLIKIX  Z2[E BIO-RAD 23 &) JY92— I 75 %
TRERAL TR 2 AR R B A BR 24 ] 5 F=7000
PECOCTEAL B A H 572 A HF2000 i bR 43 Bt
A bt Ae 22 22 B A= W R A BR 4 ¥ 5 Bio — Logic
MOS 450 CD [ — {5 3%{% 7 [E Bio— Logic 4\ .

1.2 RWHE

121 FEMARFE  FH 0.01 mol/L pH7.4 [l £ 2%
W ( phosphate buffer, PBS) it i, 2 mg/mL ) 8—Lg
UL B 25 mL BRI T RRAR L A TY92 - 11
FE U AN AR (R Sk AR 6 mm) BE 4T HE A
Kb, VR E T 24555 0,100,250 400 550 W,
A I [E] 2 25 ming HE], Jkb TAE3 s IRE 8 s, %
B AE ao ARAE H vK W BRI, AR A IR R R TE
4~10 CLt RSB S 4 CokFd , 25

122 ST &4 =08 Zhang =0y vk, SR
12% 14 53 B JBE, 5% 1M 4 i, 4 < EAEZR vl (&
B-#FiEE WE) , FAEE N 8 pl, Mark AL 4 F T &
(14.4~97.4 ku) . LISPIEEH A 8 mA/ ML, i A 55
BRSPS 16 mA/ M, 43 85 J5 B, 2% B 53
W G250 Jua, 30 min, SR 5 T 7% B9 VK S 2 AT I
@, BT RE MW

Vol.37,No.18,2016

123 B @ HT B-Lg i K45 #4 R Bio—
Logic MOS 450 [B &Y A7l %2 . A 0.01 mol/L
PBS(pH7.4) i BEAS [7] 25 4 8 75 S b B B—Lg 2
0.2 mg/mL.Z I Lucia %" 9 J7 25, W5 460 - 6
0.1 em Ff 54 B, 9 44 3 BF 100 nm/min, $ $# i [
190~250 nm, 7% 1.0 nm, FAE I =y, 3/ —
£33 A e FH AR 5 3 22 7 (05 degree.cm®/dmol ) |, 4%
LEE TGl 3 [ — AE L Sy M B/ dichroweb #4745 A7
(http ;://dichroweb.cryst.bbk.ac.uk/html/ process.shtml ) .,
1.24 HAW\FGIESEOME A B HE I E R
Ellman’s DTNB =" Ht 1.0 mL BESL AR S 4.0 mL
Tris—Gly £& vpiE# (0.086 mol/L Tris ,0.09 mol/L Gly
5 mmol/L EDTA pH8.0) J&& , Bl A 50 nL 4 mg/mL
9 Ellman’ s 357,37 °C 15 min J5 T 412 nm &b H
WGl . Bl s ST E A
1 HH S 7 8 pamol /) = o2 XD

D B, C AR IE (mg/mL)

Ellman’ s i) A9l ] : 4.0 mg DTNB T 1.0 mL
Tris—Gly 2% &
1.2.5 RMEGLAKMENE R ANS SECEREH RN E
T AL PEHTJS B Lg MR B A TE . FF A&
F PBS (0.01 mol/L, pH7.4) 43 5 %5 B sl 1.0.5 Fl
0.25 mg/mL, B 4 mL i B )5 B9 & H AL 5 5 20 pl
8 mmol/ L) ANS ®§#2 £h 2% ¥k (0.01 mol/L,pH7.4)
WA, 2 DGR BE . I & 451 LR B
370 nm, k& 5 % K A 400 ~ 600 nm, 7 # B FF N
2400 nm/min , PR 4E TE 4 2 10 nm, HL R 400V,
LR IR EE (mg/mL) S A8 AR AR, 22 565 B2 S 2 AL iR
VEEL, RJTZM: B1H 53 B ATt Ze 3815, T 22 iy k3
BV g B R i i SR T BT K M (H) o
1.2.6  HUE AL B 0T 5 SR T 8] 42 35 4
ELISA J5ik. 7E 96 Ebrt A FLIR IR 8 100 plL
2 pg/mLiY) B-Tg FrufEdh , 4 Cidk, HBTid o8k
1% o B VR B PR, 37 CIRIE 1 he ARIIA
50 pL AFHBEER) B—Lg ARiEd: A S 50 pl 15 pg/mL
PR AN [ S5 A4 1 75 I8 420 3R i 6 5, I 50wl St
B-Lgil i (1:50000),37 CiEH 1 h, HFLIMA
100 pL *Egibuhits — 4 (1: 10000) ,37 CiE#H 1 h,
BAPRAE Z 5 Y PBST WK (7% 0.05% il —20 #Y
pH7.4 0.01 mol/L /4 PBS %) Vbt 3 IkFH4n+. H
TMB Ji4) 8 (4, ,37 CEREGZ W 15 min, 35 )5 JH 2 mol/L
H,SO, #6026 1k JZ 17, T 450 nm &b H 0% 56 (7
PA B—Lg bRUESHE AL (0.5~64 pg/mL) B X HOM 1l Ak
b, WEOGAB SR DA A 22 i) s v T, AR s v 1 £ R
TR AN R TR AL RS B-Lg BRSO P
1.2.7  Haseit 5008 I E R 3 I, L4
Pa R H Origin7.5 BAFAEIE], SPSS17.0 A4 3E4 7 1 3%
T (p <0.05) o
2 BREHR
21 SFESH

A HURE A&V 29 3T B (an#oab 1 fR
S mENK b A ) A S Ky FEATRE S R A

20164 5 1857 107



I@%:ﬂ%fﬁ

[ o
Science and Technology of Food Industry W RA 31
F 1O PAEBIXS B-Lg “REHI S U SR AR (% )
Table 1  Effect of ultrasound treatment on the secondary structure content( % ) of 8—Lg
TR 7 A PR AR — RGN (% ) : N
o 1R B-YrE B-He s JCALI
0 17.96 +0.12* 33.86 £0.03" 18.57 +0.12* 29.49 £0.22°
100 W 25 min 16.44 +2.00™ 35.30 £0.16" 18.79 +0.93* 29.41 +0.87°
250 W 25 min 18.48 +1.14* 36.18 £0.14° 18.09 +0.02™ 27.21 +1.35"
400 W 25 min 18.93 £0.85" 38.96 +0.01" 17.19 £0.49° 24.83 +0.37°
550 W 25 min 15.53 +0.71° 36.47 £0.26° 19.23 +0.42" 28.72 +0.50"

T ARVNG FRFRRZEF B (p <0.05,n=3) ;& 2~ & 4 [f] .
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Fig.1 Effects of ultrasound treatment

on the molecular weight of B—Lg
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on the surface hydrophobicity of B-Lg
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