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Abstract; B-Carotene is used in food industry as a precursor of vitamin A with potent antioxidant activity
through singlet oxygen quenching and deactivation of free radicals. Nevertheless, their utilization as
nutraceutical ingredients in food industry is currently limited because of their poor water-solubility, high
melting point, chemical instability and low bioavailability. Emulsion-based systems are often a better
choice for delivering bioactive lipids such as B-carotene into functional foods since the emulsion increases
bioavailability. The physical properties of B-carotene emulsions were characterized, which were stabilized
by a-lactalbumin ( a-LA ) at different pH values with ( - )-epigallocatechin-3-gallate ( EGCG) as
antioxidant. The particle size, zeta-potential, encapsulation rate, stability index and interfacial protein of
the emulsions were measured. EGCG addition had no effect on particle size, zeta-potential and
encapsulation rate of the emulsions, however, the addition of EGCG significantly influenced the physical
stability of the emulsions. When the addition of EGCG was higher than 0.2% in the emulsions at pH
value of 2. 0, the physical stability was decreased with the increase of addition. The stability of emulsions
at pH value of 7.0 was improved by the addition of EGCG in the range of 0.002 5% ~ 0.020 0% ,
however, the stability of the emulsions was decreased when the EGCG addition was within 0. 02% ~
0.10% . When the addition of EGCG was higher than 0. 10% , the emulsions were separated into two
phases quickly. In the mechanism study, the presence of EGCG changed the size and turbidity in o-LA

solution when the addition was above 0. 05% . Isothermal titration calorimetry (ITC) analysis implied that
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EGCG can interact with o-LA, with about five EGCG molecules integrated with one a-LA molecule. B-
carotene emulsions destabilized by EGCG addition ( greater than 0.10% ) may due to the interaction

between EGCG and o-LA.

Key words: B-carotene; emulsion; a-lactalbumin; ( - )-epigallocatechin-3-gallate; stability
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Tab. 1
EGCG ¥ iz /% HLf/nm
pH 2.0

0 (182.43 +2.81)°
0.002 5 (180.35 +4.37)*
0.005 0 (179.55 £3.39)*
0.0100 (179.28 2. 44)"
0.0200 (181.70 £3.81)*
0.050 0 (182.38 £3.44)"
0.1000 (183.93 £1.52)"
0.2000 (181.73 £4.92)"
0.400 0 (183.25 +2.47)"
0.5000 (183.85 1.85)"

(230.93 £1.33)*"
(225.70 +1.35)"
(226.10 £0.95)"
(227.85 +2.46)"
(227.25 £1.69)"
(222.18 £2.34)°
(221.35£1.58)°¢

(42.70 +0.42)*
(45.00 +0.57)*
(44.97 +1.29)*
(45.75 +0.21)*
(46.45 +0.21)"
(45.35 +0.35)°
(44.40 +0.28)"
(45.50 +0.42)*
(44.40 £0.57)*
(45.10 +0.99)*

( -16.03 0.80)*
(=15.27 £0.84)*
(-15.73+0.25)"
(-15.60+0.61)*
(-16.50 £0.44)"
(-16.23+1.65)"
(-15.870.75)"

SRR /R R 257 85 (p <0.05) .
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Fig.1 Influence of EGCG on encapsulation rate of

B-carotene emulsions at different pH values
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Fig.2 Influence of EGCG on ABS of B-carotene

emulsions during scan procedure at pH value of 2. 0
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Fig.3 Influence of EGCG on ABS of B-carotene

emulsions during scan procedure at pH value of 7.0
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Tab.2 Comparison of Turbiscan stability index ( TSI) of

B-carotene emulsions at different pH values

EGCG % mt/ % Ll
pH {H 2.0 pH{H 7.0

0 0.1° 4.8*
0.0025 0.6° 4.1°
0. 0050 0.7° 4.1*
0.0100 0.8° 3.6"
0.0200 0.9 4.4*
0.0500 0.7° 4.1*
0.1000 0.5° 4.4*
0.2000 1.o"
0.4000 0.4"
0.5000 0.5°

T AN T BE R 7R 22 5 35 (p <0.05) o A,

2.4 BHEMNEIARRET «-LA S E

I FH R R 0 K LR BT N 2
LKA 5> TF, TR A BE &4 o-LA [H] i 3
“ A EGCG, 2 T FEME o-LA B A% EGCG 1T
Yo, W2 o W52 W 0 KA P o-LA A, A
FHERY a-LA V8 0 5 0k 25 /K A H o-LA 55 2 B A 45
FF a-LA H 5,

L o-LA SN 4 iR fE pH {H 2.0 1
FLE Y EGCG i /hF 0. 1% B, EGCG [ i
XA o-LA E A B ER W (p >0.05),
M EGCG i KF 0. 1% B, b & EGCG ¥ &
3E T, AT o-LA &8 2 TR (p <0.05),
X A B B Oy B AR R A 2 T B I B
IR Z ZE 520, 02 EGCG IR N & H 4 & 1
(KTF0.1% ), 45 vl fig £ 32 3] EGCG & & 1)
. L4 EGCG ¥ & & 1 0. 1% i, F i
a-LA B HTE AT fE & i EGCG T r sk, 7
pH {H 7.0 M FLIK  , Bl %5 EGCG %S it 1 3 m ,
M a-LA & B i FEAK, X AT RE S EGCG T A %,

b pH {E 7.0 F1 pH {H 2. 0 B B 1H o-LA &t
AL pH (E 7.0 LW, B o-LA o R E
T pHAE 2.0 ZLB KR FR 1 SLH -LA &, Horp
pH {4 2.0 FLIH, A1 o-LA &3 & N 0.94 ~
1.94 mg/mL;pH {f 7. 0 LI &, FH1H o-LA 5T
Bk 1,81 ~2.22 mg/mL, X A g J2& B O AR
pH {H 2. 0 R &+ o-LA [ & m i /K Lk pH {5 7.0
1 a-LA K fH pH A 2.0 {& R P i J& pH {H 7.0
KRR PN 3 524, 15 a-LA 454 3 5 -
(4 BEL 3 38 T, e H A2 4 BEL g AT R K 2 T 6 K TR
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Fig.4 Influence of EGCG on interfacial a-LA

concentration of B-carotene emulsions at different pH values
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Fig.5 Influence of EGCG on particle size of a-LA in

solutions at pH value of 7.0
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Fig. 6 Influence of EGCG on turbidity of a-LA

solutions at pH value of 7.0
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Fig. 7 Quantitative calorimetric determination of isothermal

droplets under interaction of a-LA and EGCG
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Tab.3 ITC analyses of EGCG reacting with a-LA
at pH value of 7.0

ITC 8 Bl
A BK, 1195259.9
i aHHK, 217 142.28

J&7As AH,/ (kJ-mol =) 0.952 455 36

S5 A% AH,/ (kJ-mol =) ~3.2772992
AT A AEAE AG,/(kJ-mol ™) -34685.96
AT A HI e AG,/ (kJ-mol 71) 30 458. 45
1§25 AS,/(kJ-mol 'K ") 116. 35
5725 AS,/(kJ+mol 7' -K~") 102. 15
SRR L N, 0.25
HEEWITME L N, 1.2
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