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Emulsifying Properties of Whey Protein Isolate-Chitosan Conjugates Prepared from the Primary Stage of Maillard Reaction

XU Duo-xia, BAO Ya-ni, YAN Bing, FANG Zi-shu, GAO Yan-xiang, YUAN Fang*
(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract: In this study, the conjugation of whey protein isolate (WPI) and chitosan through Maillard reaction under different
dry heating conditions was studied. Emulsifying properties of WPI-chitosan conjugates were compared at different reaction
temperatures, WPI-pectin mass ratios and reaction time by determining the changes in droplet size, emulsifying stability and
turbiscan analysis. The fluorescence spectra of WPI-chitosan conjugates confirmed the conjugation of WPI and chitosan.
Meanwhile, the primary stage of Maillar reaction was completed after 1—4 days of reaction under the conditions of 50 C and
a relative humidity of 79%, and reaction products with improved emulsifying properties were obtained. The product formed
after 1 day of reaction between WPI and chitosan at a mass ratio of 1:4 at 50 'C showed a 10-fold increase in emulsion stability
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compared to their physical mixture.

Key words: whey protein isolate (WPI); chitosan; Maillard reaction; emulsifying property

525 TQ936.2

FLI B AR O w0 LA, BAT R AP
SRYE, 7 IE B-sheet AHIAR BT AR A, B
JREE £ HL 5] — (¥ TS By e yeh i 2 T, L e B 1 OB
(K St i R, A S 2 BN B TR, pHE
SERIFR IR, BRI T 0N A e -,

20 BA R IR K, AT I I S S48 B
FINER TN T S0 & AR D RERF R, Sun Changhui
SEWRTTT T WPI- SRR 5 WA K i A 2 (1 LA
Jt, YA E LRI TGEA 37 . Akhtar 2561
WHIE T WPI- HIZRBEAEAR pH A AR B 7o AT R I

Wk H 391«
HETH -
((ENPLE

2011-03-11

SCHRBR RS A

YEY S 1002-6630(2012)07-0016-04

FULRE Ty, UEWZ A W25 K FLRBALE 3 A I
HRIFIRETE. 2SO R IS R A - 5o R
G RT SCE FLIE R R R A R M FLAE A FL LR
e e % R T NS N BT == & N S A 22 P e
I, BIFFCER R B A AR — R R 2 T RE £
IR EA — 52 I ER S SR B P AT

Fo B IR I B AT WA 2 E A e . 2R AT
PR WO R ORI . LRI M. K2 L EA
= eyt | P VS S ALt I N S
SEEHET | N TGS 2> B 45 1 (whey protein isolate, WPI)

e S A L 2R T IR AL 62 70 H (200800190027); “F— 11”7 [E K BHE S #3HRI 3 H (2006BAD27B04)
VF255(1986 —), %, MWL, WER TR W5 & Wi ins. E-mail: xuduoxial986@yahoo.com.cn

* AR HIY(1967 —), %, EIBER, Wi, WO R s C S . E-mail: yuanfang0220@163.com



XAERMETE

86iltl=

2012, Vol. 33, No. 07 17

{EH % WPI- 52288 Maillard S BT R B ™=4, RN
Kb WP IS SRR e IV 4% ) A5 A I T BEAT T A B AR Y
Bo, BLAERBA RFFAMIENE S,

1 MHELETE

11 AR R SR

FLIE /7 B (WP, S E {5 97.6%) 3% [E Davisco
Eprfrdh awl; eRB(EAR) WL ER Yt
BRA A ekl bl ZARaEMmIEA WA A Wik
B, BETR . BEEREN (AT al)  dERTifEIR R A

970CRT %Gttt RIgIRM AR AT R A 7
HD-1 B s I AL bt i sE 56 s 4% ) s
NS1001L2K & R bl = KA Niro-Soavi 2wl ;
Zetasizer Nano-ZS90 WOt KA  JEE Malvern 27
Turbiscan Lab Expert ¢4 & R A€ M0 Hr %[H For-
mulation 2 A .
12 Jrik
121 WPI 5505 &Pl

¥ WP FISESRBE LR L 101, 120 14 %@ T pH6.0.
0.1mol/L R Eh 2 o WA TG, Kkt
B TR B A A KBr(FH R E 79%) FITgas ., o
WK 50, 65, 80°C Wik fE, KM 1~15d, fEAN
) 1) B . U] Js IR, BT A =4 & T — 20 C ok 48
A7 .
122 e

¥ WP 558 B iR b 1:4. 50°C44F T I 1d 1
3d MR AW TESIRZE i (pH4.0) 1, Bk Img/mL %
W, JFURE WP 5 72 SB35 i T S 50N -
WOk 274nm, A4F8E% 0 Snm, H44%% 10nm,
RESE 3, FHHE N s, H#iK 200~500nm.
123 FURME

LA 0.29/2100mL WP {145 3% 8 S IV T i FRIRE i 3 i
T 90mL B5 R 22 v (pH4.0) F, BEFECE, WKL,
RIEARM, TEKA . TE A TN B R T
ZZM2f 10mL ZEAEF i i A KA, LL5000r/min 854
10min, FERCHIFUR . TR KL FL RO i v He 38 Sl
HE—2B ¥ (X iR % 25°C, 45 ) 50MPa) {5 E] WPI-
FCERWE S AW IR
124 FLARWORLAR S B

W1 B SR pH6.0. 0.1mol/L Fits i £h 22 v i
VR RE 1000 %55, KM Zetasizer Nano-ZS90 ot ki &
PCE I T FLIORLAR KN, Tl PR (nm) KR .
125 FLALRR R e

FLAR W) 25 5 o BE kB 100w, H

0.1%SDS FiE % 50mL, - 500nm J K AL 52 W6 FE Ao
JECE 30min 5, FEAAFURIBUE IR 100 w L 05 WOt
Aszomine
Ao
ES=———X1t
Ao — Asomin

A ES HFALEE M Iming t I E FLAL AR
SE PRI [R] R BE /mins Ao ARZUGWE G s Asomin A 30min i
W ot B .
126  FURBBLRR T M POE VRN

% HH Turbiscan Lab Expert W4 14 2 Fa se ME 43 B AUnt
FURR RS VAT PR o B o G R FH ik bl 2041
U5 (A =880nm) Rl AR, PN RE G BRI H
I3 A AR SR UG o AE s I TR) P IE SRR
wi,  ARASIE IR OG5 T HUR GAE 5 o0 v R Y ek i e
P, BRI S e RE S o RORE S B $, ki E0I H 4
KFLRAB ARG o SR HI T HURDGE(BS) K /B FLAR
WA E e, S, BMEERE 20mL E T Turbiscan
IR P (CRE S e BE 2 43mm) s K I N A 0
v, YR WE MR 25°C, A 30min Ik,
4h, s E

2 HRERMN
21 B

1
2
3
3
. 4 , .
200 400 600 800
KPS Inm

1. WPI; 2,585 %; 3. WPI- 5e SRR &M (it 1:4, 50°C
SV 1d); 4. WPI- S RBEE G Y (L 1:4, 50°C /MY 3d).
B1 WPI- RREEAWIELIE

Fig.1 Fluorescence spectra of WPI-chitosan conjugates
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Fig.2 Effects of WPI/chitosan mass ratio and reaction time on the
droplet size of emulsified products
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Fig.3 Effects of WPI/chitosan mass ratio and reaction time on the
stability of emulsified products
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