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Research progress of modifying of whey protein
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Abstract:Whey proteins are important sources for its versatile functionality, such as emulsification, gelling and
foaming properties.And they are widely used in food industries.Evidences show that functional properties of whey
protein can be further improved by modification, which will promote the development of new functional ingredients
and exploit its application potential. Methods modifying whey proteins include physical,chemical and enzymatic as
well as the combination of these methods.The desirable functionalities can be obtained through selectively using
modification methods and controlled reaction conditions. Preparing of glacosylated whey proteins by Maillard

reaction is a novel method, but it has become a extensively studied subject in food field.

Key words ;:whey protein; modification ; glycation
FESHES.TS201.271 XEkFRIZAD: A

FLIEHE H (whey protein, WP) EFLiE th Z A 8 H
JDanE B a SO ES vy 7 R e P (= S S [ B W DB I s = = W e
FELESE A S SRS EN 20% £ 4, B B-FLERE
(ST N e o S T (1 Bl S TN 2o > & el B BN I O 4
1 FLa S A W Bl DL B 22 AR W s M R A A .
WP FHEEEE H A Tk 2, A] 45 2 A 6] &5 1 40 %
B LV A5, MR 4 FLIE 85 1 ( concentrated whey
protein , WPC) 225 [ & N 25%~80% 1 i Ml 7= i,
T 43 55 FL 75 25 4 (isolated whey protein, WPI) [ 25 14
B KT 90% 7, FLiEE AR T e EN
51, 2 T iHAR W, B AR i 008 SR A, R E R
TEGILE ' M. FLEEHTREAR B YIGE
kS o 171 (1 % R O GO S 7 N SO o K N o e 7 S 5
PE, AR S LA BB TR ARV A RN I
ACEER UL B NG Wi A S A 0L T Wb, B J i
PR I JER T, , B e il PR RS M AR DR AR

FLIETE 4008 B oot v DA e — 25 4 v ol i 35 O

W5 B #9:2009-03-06
TEERBN: B2 (1980-) , B , AH 8 B30T, £ 2RFEEF R ST
AT R

382 000z mor

X & 4 5:1002-0306(2009)07-0382-03

DR, 97 AR i BN, X L3 AT R8OR
BAEEE X FLEE AR eI kA B ey
N Ls2F N o ST P W Gt I B s = R DR e B N NN S 37
LA | &35 4] | 2 ThI 5 PR A R 7K 35 AT 4%, T L
IR B4 o B UG HL D BRI 0 H Y o Bl 2o ik Wl
DARFEAR A 2L 8 85 F a9 e e e, o/ 22 4y JL ) et 4
SR o ASSORE XS LA 1 2Rt 7 i 54T ) 3R
1 FEFZEERMIENE

AR FLE S I REVE 09 ) BE T 15 A AR A AL B
e . JBTAA £ AR Iif S — A A e Uit 1A Ak B4R
1.1 mHRMFELE

St S EFLIE & H AR YR, AT W 2 S e A R
SRR FAZE M, iR A FRAE B AT DU S FLIE E
B M, T T R A B 2 R e 0 R i P
Nicoresco S5FFE M FR T L8 85 A W P i R2 iy, &
BUL R A I B B T v T2 SRR e A AR, 7T A A s B2
15,80 °C I VL IR AR PR dec 47, S 4T A Y 1T 80°C LA |
AL BT AR W EAS FERAE o T AR PR AR
e R I Bl 2 v R Ak B, Bl 2 v R Ak BEGE o & R
P eibaT , 5 K s Ak BRAS [R] , & AR AR S B9 B 18] Y
e (29 0.0001s) , PR 2 [A) I A7 76 R 0 55§ 19 25 X



@ézﬂfﬁil

tEs &

BY) 3i AE T 4 AR TR Bouaouina 45
BFFE R B, i HE AL 3 A0 15 2L 9 R O R e R e
PEREHG 5
1.2 BIRR -SHLBRELE

AR S50 AA e AR S — I v B B R, 0 R M
T 2R T N5 N 2 = T RE DIV S I S5 ) R A 1V
FHAZHE A L K 5 HoAth oo T 07 325 an #8 £5 & (— P iR
AT 1) B AR G5 A AT DL AR LTS 2R 0 s A
HAb Dy REHRFE " . Zhong FI Jin BF 55 4 I B — 484k
TR TAARAL B X 5385 LI & R e B LI A
e 4 FLIE A5 UM BB 09 52 W, A B AL P S FLIE
I e 42 R, 5 R b B 40 B 2L B 1A
Lo, A A — AU Al ik A 31 Y 43 25 LTS 2R TR BE IR
PRSI B B G, R I B — 40 ke Ak 3 17 e A L 2 1
DB 1Y 2 7 B G 3 T Manoi T Rizvi (18 5E
R, FeR T A Ak e R 45T s Ak B vk 4 LTS AR
F B O P R R e, T e R R (pH2.89 ) FIHH
PE(pH) 54 F AR Il 57— 40 Ak fise Ab 35 1) 1 98 5%
TR B R S M R AE 25 ~85°C YL Bl B A B R B A
P
2 IFEAMULENHE

A AE A A X AR 43 A R IR AR A 1 I
Fe 1 () Anff PR AR L 1Y e - AR y- R A
RAATRNY B—FR AL | 22 Z IR AN 75 Z IR 1 2 4L ) 1 &
AN B Y L MO FLIE R 4 TSR L SR
e EpAAp TG K P B2 s LD RE AR
2.1 BRiLFnEE

AN B FA TR AL & B A mEAR 7 s, T
RN e— 2 L BOE IR, ER A 2 gt fh, Z it
AR BRI AL S T FL I A S T 0 3R T A,
e o S BE R S I AR B4 T (4 TR
AT 5 BEFA IR AL B T AR T R 11 AE A, 7 17 1
T —A A, BEEAEAL AV B W
Wi I, BRFAE AL AT L IE 85 19 i 457K ME CFLAR AN
PEMONCE /A =0N

FLIE 8 1 BOR AL R 38 o A R R S T R A
JE AR BRI A5 A A g, $5 v 2L B Ak
PEFIEALE . 07 R R R B = A, X
Bt RN Bl e 2 R A% R A AR e B AR S ERT b e G Ath,
FARLTR () AR W R FH 22 0 52 TR, XF ORI 2R BT AN A
(e R
22 i

WERR LA £5 W 192 6 | Wi 10E S0 A 1 40Tk — i 55
BERR AR 5 FLIE AR A e N, AR 4 T 3R IE
T2 0 TR 35 (A1, AT o 78 FL I AR R T AR AR R
Woo Fl1 Richardson Fid & ABEEEEXT B—FLERE (U
TR AL, 132 13mol B/ Hik B-FLBRE L™,
WS N 6% 1B AL EE 1 MRAE pH5.0 TE IBERL , 18
pH5.0 F11 pH7.0 JE ji% 19 & B8 b AH [R] 2% 14 19 R 4%
B—FLEREE FUE A B R PE#E 5 30% . Enomoto
SEAE T ISR FH 22 2F ks ik 38 Pl B v, % B -,
BRAE AT B RS, a8 0 O s AR R IR £h U
TIBEmRil, 45 2R WoR , B Ak — 2 5R T p-FLEK

Vol.30,No.07,2009

RS T AN B R AR B AR S BEAT PR
e 1 e B PR E PR | FL AR M S R W TR S T R
(RIRAFPE
23 #EEW

T80 3o S AV A S B R A T R A — A e 3 A 5
DIRERETE R A 2007 15, B AL R —Fh A SR A A I
IR RN A A A B R TR BB K B
Bt Z 0 AN o3 oK AR S W O, IF HAR IR T
(60°C) FE7K I W B HABAR /K 73 BR 5 v BV AT 3547 . bl
FEALA AT LBk 35 1 5B DD RE AR, i RE R AR 3R
FIAE 2 D BE e AR e e

EL R UESE AN ] A 3 ) an DR 3 3 1 IR TR S
KRG 5 0 ROPE 52 BRObE sl ~F FLH 8 IR 2F 20l
B P B LA PE AT B S 42 7 . Jiménez —
Castafio Z5£7E 60°C /K36 By 0.44 2P S HE AL
1k 2:1 B2 S0 v 43 1y 10kDa F1 20kDa #Y
GHE SRS BN e S N R A k) e VAN a8 A 5/ (3 4
B A SROBE X S T OB SR AR B e, 2RI AE S
P T B-FLERE A - FLAHE A ALY 8 A 7ERR T
ZAF T BE PR DL B - FLERER P AT LT R A
FasE e o Kika SERFST e 4 FLI5 8 1 15 2 F L 27 4
FAE 60°CHE Sd BYSSHIFES N, 45 R R FLE HE A
5 CMC [ R &= 2 2L AL R e vk B 3 $ s
Chevalier #F5T T 7N Bl /NG5 70 CBIREAROBE | > FLAK |
AR FUBE  BEE RN ) 5 B - FLBREE bl
1, B0 -5 A FPOBEFE 60°C in#h 3d, & BL7E pHS B9 2%
PE R I EPHERE AL 7= M) AH HE R AR 2 A PR E PR
1w, FLERER 1 -5 Bl 7 AFDBE sl A0 A0 0 25 16 ™= 91 69 5L
AP0 , 55 78 45 B sl FUPE B0 5 16 7™ 4 i) v
PEPE IR SRR F4F , 3X TUWT 5 0k BB B9 VR B ok 35 b
SALHE I RB R SR R R
3 IFEEREENME

TEEARE S NE ) A5 A4 PR A 2 B N Ji R, -t R AR 17 ke
AREL A B M | IR AN e R R SN . R L
T A R O R Y R B L B
S AR S A L K, A R ey A
PBE 2 Pl o) 2 11 o A T SR B o
3.1 BEBiRKRE

JLEE AN Az L A= 7% 1) a0 fe g 5k 1149 i 4
IR PEGEAT 19%~2% 898 A J LT = Whad #, LG &
FIH R B—FLERE MU a—FL AR U2 B E 2l
oo BORHRAS , XA FLEE T B A 60%~80% {4
WA R PEDT B-FLEREE FH R BRE H 1k, KR4
FLER A PO s e 2R 7 2L ah T 2 R B 19— K
PR

XFFLIE R K i ] LR ATR B RO R v
REFFVE , P41 ] o — BE R 11 | 25 11 B DA SR T
B K e LW R B R P BT . Van
Beresteijn 2534 H 1 SRFLIG T 1 2K M ) 10 G 58 Ik A
FEE ST 2LIA F] 3000~5000Da, FLIE 8 H YK
PRI AZAT — 5 B R, aed B AR A 2y AR R, BRI
win AT TP o Kananen 85 23 FH VA 192 B4 Ak B vk
FLUSE AU, P E SRR R 1 K A, 45 AR

20094 55078 383



I@;’MMﬁ

Science and Technology of Food Industry

TN, IX 5 1 RE 8 T R 22 S0 LK it 7 B R 43 T R
/INTF2000Da Fi1 5000Da, B —FLEK &4 1 iy Bogcr: B2
FEARLP A"
3.2 BEREIKEK

22 il N 5 2 S Tk e Tt I o 4 T | o =0 TR 4R 1k
fitg ik S AR B LS W AU AL I A i AR 1 i R
JEE ER B e R T R S R STk I 45 B B A8 i
AU BT3B SN o e 28 A o I Tt e . TR T iz
PO, T2 B A 1 A AR y— R AL S IR e— Z Ak
Wy AR AT o TR A AR v A W e A T e
it A PR B A v M B iR BE, 1T L ARl I T 48 T PR
IR,
4 RE

AT LA T B S AR AR i S R AR, FLIE R
F B R SR H N Y Bl i B AR . B AT AT
dEEFLEE NIRRT INIRE & H 2R AL H
JCVe IR Ah 5 15 Xk H 2R AT SO AR e AR AE - B )
IR I e S 1 O 50 ol I 2 S = S o (S el S R
PEFIE AL PR REATR, 25 1 i pE B AL 25 77 245 AR R 1 4 78
FREAR & b 0 B2 2830, 38 AT B it LB ail 22 4 XU, {3
AR T EE S B Oy, SR T AT T
AP AE = R R AR PR B AT AT N T O S B 5T 2%
R SRR SN S — A E M A2 S N, FRAAE 1912
B EAE 225 Louis— Camille Maillard 5 W 2<% T 53X >
WG, VT4 NATTXT 56 Hr 45 S 8 14 B2 I BIL il A G X
BEMIIRERE B R S L NG AN RER MR
MIRFREA T HEH IR, IE R R A A s FE &
AP, BEAE R ST N B AT 1k
JEAS[H] o

&% 3k

[1] Asselin J, Amiot J, Gauthier S F.Immunogenicity and
allergenicity of whey protein hydrolysates [ J].J Food Sci, 1988,
53(4) :1208~1210.

[2] Bouaouina H, Desrumaux A, Loise C, et al.Functional
properties of whey protein as affected by dynamic high— pressure
treatment [ J |.Int dairy J,2005,16(4) :275~284.

[3] Chakraborty J, Das N, Das K P, et al.Loss of structural
integrity and hydrophobic ligand binding capacity of acetylated
and succinylated bovine B—lactoglobulin [ J].In Dairy J,2009,19
(1) .43~49.

[4] Chevalier F, Chobert Jean — Marc, Popineau Y, et

al.Improvement of functional properties of B — lactoglobulin

tEHE &

glycated through the Maillard reaction is related to the nature of
the sugar [ J].Int Dairy J,2001,11(3) :145~152.

[5] Chobert Jean—Marc, Gaudin Jean—Charles , Dalgalarrondo M,
et al.Impact of Maillard type glycation on properties of beta —
lactoglobulin [ J].Biotechnol Adv,2006,24(6) :629~632.

[6] Enomoto H, Li Can-Peng, Morizane K, et al.Glycation and
phosphorylation of B — lactoglobulin by dry — heating: Effect on
protein structure and some properties [J].J Agric Food Chem,
2007,55(6) :2392~2398.

[7] Foegeding E A, Davis J P, Doucet D, et al.Advances in
modifying and understanding whey protein functionality [J].
Trends Food Sci technol ,2002,13(5) :151~159.

[8] Jiménez - Castaiio L, Villamiel M, Lépez — Fandifio
R.Glycosylation of individual whey proteins by Maillard reaction
using dextran of different molecular mass [ J].Food Hydr,2006,
21(3) :433~443.

[9] Kananen A, Savolainen J, Mikinen J, et al.Influence of
chemical modification of whey protein conformation on hydrolysis
with pepsin and trypsin [ J].Int Dairy J,2000,10(10) ;:691~697.
[10] Kika K, Korlos F, Kiosseoglou V.Improvement, by dry —
heating,of the emulsion— stabilizing properties of a whey protein
concentrate obtained through carboxymethylcellulose complexation
[J].Food Chem,2007,104(3) :1153~1159.

[11] Manoi K, Rizvi S S H, Rheological characterizations of
texturized whey protein concentrate — based powders produced by
reactive supercritical fluid extrusion [J].Food Res Int,2008,41
(8) :786~796.

[12] Oliver C M,Melton L. D, Stanley R A, Creating proteins with
novel functionality via the Maillard reaction: A review [ J] .Crit
Revs Food Sci Nutri,2006,46(4) :337~350.

[13] Sitohy M, Chobert Jean—Marc, Haertlé T.Phosphorylation of
B-lactoglobulin under mild conditions [J].J Agric Food Chem,
1995,43(1) :59~62.

[14] Woo S, Richardson
phosphorylation B-lactoglobulin [ J].J Dairy Sci, 1983,66(5) :
984~987.

[15] Zhu H M, Damodaran S.1994.Heat—induced conformational
changes in whey protein isolate and its relation to foaming
properties [ J].J Agric Food Chem,42(4) ;846~855.

[16] Zhong Q, Jin M.Enhanced functionalities of whey proteins

T. Functional properties  of

treated with supercritical carbon dioxide [ J].J Dairy Sci,2008,91
(2) :490~499.

ATIEH R i -5, Bk 5 bl

www. spgykj. com

384 009z mor



	0907定稿.pdf
	0907定稿a.pdf



