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1.1 #E5iKH

G F oK, F S (P EDHRAARA
Al FLiE 82 H BiPRO, 3£ [E Davisco A PR A ; 2%
BFILEREE TN (EGCG) , M s HFR A Y T
FEA BR A W] 5 W e — AN e AR R B4 (SDS) |
Je % £ (19123) Na,EDTA Bt 4¢ (Fast Green),
Sigma A Al ; BEER & 4H . JC K &AL S (CaCly) |
SR RSP (Tris) , Aladdin 23 7] ;8-%i 3 2,
£ Acmec 2\ H
1.2 EE5E

T-18-D-S25 = # By UI ML, 7 E 1KA A F;
JY92-TIDN & 75 U 4 B By R B, 77 I 2 A= W Bk
e ey A BN 71, UV=2600 48386 1, B AR
52N 7] s MS3000 ORI BEAL, /R UL AR A B
AT (FEE ) KND-816 A 3hdl K & E A, L gt
KA 2R BR 2 7] 5 SP-8 06 3 3 45 1 8%, Leica
48 H] s TA-XT2i JE#44% ,STABLE MICRO SYSTEM
73 ) ;SU-8010 F14# HL 5% , Hitachi 24 7] .
1.3 REAH*
1.3.1  FLiE & 7L IEE I 0 il &
13.1.1 ZMmxrE A BEEnm LG EAHRK
(NWPL) 5] My fie T 25 25 7oK th A5 31 10% (7 &
SO B NWPLIE W . 7EZR T, HI#E 158 HE 28 7E
B34 300 v/min FHEFE 1T h, A TiEE AR5
KAk, #EWE T 5%E2 RN NWPLHIE R E T 4 C
VKA AR AE I, 1 mol/L f9 NaOH =% HCI 455
FEHEW pH HZE 7.0 5 HE T 85 CHKIRH
N 20 min 75 F AR HEZLE HE T (HWPD
W, FLEERALMHE , N HK LA 2R, A
T B BE, SR A R B B Y
B, HWPLIA WA M EZIRIES ZBMEWTT
— RN,

EGCG ¥ (10 mmol/L) > 38 fif fir & I ¥4 T,
it R B 2T YR

e (pH 7.0) &4 ,HWPL % 5 EGCG

BB AIRA, HEBh EGCG &k B 4 5
0.2,1,2 mmol/L, # ¥ 2K 11 5T & ¥ B Oy 75 mg/
ml (& 2.7,13.3,26.6 wmol Z /g M), B Mk
Vi e fEE M RN 2 h
1.3.1.2 F#H % HWPI-EGCG ik (FLiE&EH
J A R 75 mg/mLL) Fl 4 g f8 E ORI F AR FR L
3:1 0% 50 mL B0 T ZARFU 20 mL, A2
AR 9 R S 1Y e B D) 43 BOMLAE 5% 3 13 600
r/min N FAL 2 min F5EH LR (FLIEEA T E
e FE R 56.25 mg/ml) . A T Bij 1k AR 7S i #R v
ok 1 X L VR T R ) S AR LR Y S
TREWE IR VK I B I AR b, A 7S A MR R A AT
BE— 2 85 2] HWPI-GA FLK . 75 500k E
WF .6 S8 A S5, KM 5 sl TR
40% (240 W) , 7 B [8] 2 10 min,,
1.3.1.3  FLMEER K& B— % &1 HWPI-GA/
EGCG FL F & Hl i 33 /N b, B IR 2212
Hi v A B CaCl, (283 B 7.5 mmol/L) , SR )5
TR 400 30 s, 300 B B 5245 30 s, DA AR AE R HE IR
AT 3 AR R DT R AR s, B R
FEBEE/NE /N O HUBCE B E &b, BT 4 °CUK
R e 48 b, RRALEERSHIME 3 AT,
1.3.2  ZLIRSEH FREdE R AR
1.3.2.1 BT MR E R LR E A
I SR LR g i R AR B A i, KDN-816
B Bl EASOR B ) A 1 2L AT B0 EC e AL, T
LA B, S R B AR I A SR
g ik 9=V ) xa00 (1)

L VT 2 B 6 L AR R AR
ml; V' — 5 FLWCE O 5 T T O AR
AR AR mL; T TE I WGE o FLRCR 3 ke
O AT A B A 8] BRI R . F 4 CF R
FHE .0 /7 14 000 g 2500 25 min, JH 528 W HCR)
WO BN T IE W AR R A4 J7 2 F0AH [A] 1Y
B AAE TR0 2 IR R 3 RO I IS
1.3.2.2 FLWCEIRARF A E IR X
3 000 AL FEALI E AL R AR A, %
Wang 5P ik b A7 vkt . #E AT, B
30 pL LW T 5 mL 208, A 3 mL B2 44
G2 W (0.1 mol/L,pH 7.0) AT e, LA G LI Ik
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JEE 3k I 7 A 22 SRR O . B 1.5 mL AR RS Y
BEAIARE St G PR 36 ) T 46 X RE S i
KL AN ¢ FALHEAT A3 o 0 B S ENR i
SE W TR BN 2 AT A R O 1.34 ) FLU AT R
1.450, M52t 35 BE Ry 22.5 °C, WOGA 5T A R 1730)
1, 5 AT R R 60 s, SR R 10 s, B
PR 0] B st 18] Sk 10 s, BN RE SR 3 U,
1.3.2.3  JOCILR A WA A LI O 25 4
KOG 45 2R A B 3BT (Confocal laser scan-
ning microscope, CLSM) RZFEAE HWPI-EGCG %L
W T 50 L HRgk (1 mg/ml M T 2585 1K) %3
W EE B T g6, 50 pl J2 % 41 (1 mg/mL
VA T D ) X LR B M G e Gl £ A kY AR
AT, B 20 WL B 5 I RE S TR A L 5
b FBE AR E 10 min S5 F OGS AR W RUBE L
BAG AT, &R E T .20 3¢ 40 £
Yigs, H 633 nm 4b A CYS 3l i e i & Prag e
(I 5, ] 488 nm Ak Ay FITC 3 il ok i & Je ¥
LY AR T .
1.3.3  FLMEER R AT
1.3.3.1  BERSR B & FH TA-XT Plus Ji#44%
N 7 B R B, SR ) S B0 AR K S
PEFE P/O.S, i 1k 2 ¢, FIRHE N 0.8 mm/s, T
JEBE B A 1 em, WG 3B 2 mm/s, M35 3% 5
mm/s , H5EE R & A B 4 T I 2 3 A SR T A R
HERESR I
1.3.3.2  BERCERKPENE ¥ HWPI-EGCG FL#K
BEREE T 4 CUKAH T iCE 24 h e 0 5 958 45 K
P, BARTFEIT . PRI SE 3 ) BE I B T
10 mL &0 R EHITE 1 g 24, HERId %
BEHC ST M,, £ 4°C,8000 g O N RMHTE
> 30 min S5, /IOl DA A5 T S B T
IRAR L, I R 7K G /N0 i 488 H 36 1T 3% B UK 4
DA TR R B AR O 4R L, SRR FREE R ER T
S LR Ry M, BRI )RR K M R B 0 I 1) R G S5
It o TR I B i Y A A ok RoR AN
k=M 1009 (2)

Ma
1.3.3.3  BERAEAM 10T BERE P B EAE R
oMt 2% Tang S J5 3% W GO LB, K

HWPI-EGCG L 5 I 70 ) ¥ i 75 4 PPt

T R EAE 4 Vs VR v I S T A TR) R s
HAEH J1ZEY 4 FOESW 3 3 R - A TR 2518 K ;B
W .pH {EN 8.0 W22 v, Hrh &4 0.086 mol/L
Tris, 0.09 mol/L. H % f2 F1 4 mmol/L. Na,EDTA ;C
W& B M +2.0 ¢/100 mlL | = % FE i 2 £ (SDS) ;D
W .C W+1 /100 mL B3 42 (B-ME) . H/INJ]
P FL ik BE V)% 0.5 em x 0.5 em x 0.5 em Y 5E e
ANBE, FEBEI T PRI 1 g BRI, SR A
15 mL XF R A9 A B C.D &, 78 4 CA& 1~
A AR 1 h, RERIR KR 2 8.0
B, LL 300 g, 4 CEAF T L 20 min, 30 )5 3R
W PZ . DR REER)E N2 AR ZE . &
W T ZAW, HHEEFRETEILRTRES
—EWE SRIF ZE P 500 nm Ak F ANt
TN E Y OB . B ()T
T=(2.303xA4)/L (3)
A A——FE 500 nm AbFIOEE (xRl BT
) L— AR KE  em,
1.3.3.4 4 7 W SO WS BE I O 25 4
Hitachi SU-8010 %! 45 #if H1 4 & W ¢ HWPI -
EGCG FLIREERE . AEIH Z 000, 75 B0 Bk R 5t
FrPAb B 1) XU E 1 28 B e R TR 2.5% 1
I RS WA 19 W Ak R v b [ e, B s A pH
7.0 BB R 9% O PR AR 5 2) B K . TR B R R
(B4 30% ,50% ,70% ,80% ,90% ,95% F1 100% )
f) BT WO B 5 i B A it 1R A B K A 38 5 3)
T BB K S BB S TE Hitachi HCP-2 7Y 1if 5
ST AP AT T4
1.3.4 FdEadr WA E 3 A5 |, B
B 3, W EE R H Statistix9.0 #1777 29
Br, H LSD B3 K 50 02 & A7 7E i F 22 5 (P <
0.05), Z5RERIR AV HIH bR E DR 22
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Al LA R 50 BRAE A B, fIRVR B 1 EGCG Al
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Particle size distribution and zeta potential of emulsion treated by different concentrations of EGCG
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Fig.3 CLSM images of HWPI emulsion treated by different concentrations of EGCG
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Fig4 Gel strength and water holding capacity of emulsion gel formed by HWPI treated

by different concentrations of EGCG
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Fig.6 SEM microscopic images of emulsion gel treated

by high concentration of EGCG
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Effects of EGCG Binding on the Gel Properties of Whey Protein Cold—set Emulsion Gel

Cao Yanyun,

Lin Jinou,

Han Jianzhong”

(College of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310018)

This study aimed to investigate the gel properties of whey protein cold-set emulsion gel as influenced by in-

teraction of different concentrations (2.7, 13.3, 26.6 pumol phenolic/g protein) of epigallocatechin gallate (EGCG) with the

protein. The particle size, zeta potential and interfacial protein adsorption were measured by dynamic light scattering and

automatic Kjeldahl nitrogen determination, respectively. The microstructure of the emulsion was observed by laser scanning

confocal microscope. The gel strength was measured by the texture analyzer, and the force in the gel was evaluated by
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the difference of the solubility of the emulsion gel in four solutions. Scanning electron microscope was used to analyze
the microstructure of the emulsion gel. The results showed that with the treatment of EGCG, the protein emulsion exhib-
ited smaller average particle size, increased electrostatic repulsion between the emulsion droplets, and more uniform dis-
tribution of the particle size. Moreover, with the interaction of EGCG and protein, the microstructure of the corresponding
cold —set emulsion gel was more uniform, smoother and closely connected, as well as the gel strength was enhanced.
With EGCG at high concentration, the average particle size of emulsion was the smallest (~385 nm); the electrostatic
repulsion between emulsion droplets was the largest; the hydrophobic force and electrostatic force in the emulsion gel
were the strongest, and a 92.6% increase in gel strength when compared with the control.

Keywords whey protein; EGCG; emulsion; cold-set gel; gel properties



