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Abstract; The objective of the study was to investigate the effect of lactoferrin-polyphenol conjugates on
the stability of B-carotene emulsions. Conjugates of lactoferrin with polyphenol ( ( - ) -epigallocatechin-3-
gallate (EGCG) , chlorogenic acid and gallic acid) were achieved by a free radical grafting procedure.
The hydrophilic/hydrophobic characteristics of latoferrin and lactoferrin-polyphenol conjugates were
studied by reverse-phase HPLC. Lactoferrin-polyphenol conjugates were used as emulsifiers to prepare
B-carotene emulsions, and the stability of B-carotene emulsions was characterized by transmission profiles
through using novel centrifugal sedimentation and B-carotene degradation in the emulsion during storage.
The results implied that hydrophilicity of lactoferrin was increased after modified by polyphenol;
compared with those stabilized by lactoferrin alone, the emulsions stabilized by lactoferrin-polyphenol
conjugates were able to improve the stability of B-carotene emulsions and inhibit the deterioration of
B-carotene in oil-in-water emulsions, and lactoferrin-chlorogenic acid conjugate was the best emulsifier
among the lactoferrin-EGCG, lactoferrin-chlorogenic acid and lactoferrin-gallic acid conjugates.
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Fig.1 High-performance liquid chromatography of

lactoferrin and lactoferrin-polyphenol conjugates
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Fig.2 Effect of LF concentration on size, PDI and zeta-potential of emulsions

2.3 AEIARBHREN

AR S ] LUMiSizer 8 %€ 1 73 Hr 4%, 3 1 i
B JE AR AL TLHE | 037 1Y 75 vk DR 3 0 7 7L AR T 119
R P i 10 3% LR LE 7 0 2 A P R o B A
AN [ I T 9 528 O A AL A, FRAE FLOAR Y AR E
3 HIXIR LE Jo LF -2 Wy 24 52 5 W ol 4 9 L
R LUMiSizer £ %€ P 70 Hr A 70 A 45 21, o 4L
A BRI R AR FLAR IR B0 ot A P R 7 B AE AN [

K3 p-W1% b RFVRIA LUMiSizer 537 &
Fig.3  Evolution of transmission profiles of emulsions
(a) MM LF (b) LF-EGCG HMEAY
(c) LF-CAHMERY (d) LF-GAXMESY

IS [ 9358 065, 0 A bR AR B S A RS o W] LA
B, R AT B LE 5 LF -2 i JE 6 2 & 1 i
I FLARIBRE E A e 22 5 o AR TN T ], FLOIR
AR FR 22— AR TR R R AL 5 L AR B A
JER] LA o 5 B0 ad B i AT 2 R T LR A il K
O3 E BT HLE G AR B TR B B B A ol Bl EGES , 1
PRI TR Y 125 6 3 T 5 B HLogs e R/ I AR 5% %
FIAE R TOURR , 45 T o B e, i e R AR . 25
e T R g AR A A MK T R A LR R AR E 1R
BT O T ERORBE SRR B B T B
Ol SRt P ] (39 A8 A 26, AR 18T 4 T o B e R
AR FUAR RO ARG SE o 4 B LRI AY o D R AT
TE—E 225, 53X M LE A0, 3 Al 3t 245 W
AL BN LW LE 34 525 W ol A 09 7L AR
TE B0 2 P R AR AR E o
2.4 AEARBKED B-AE PFRHRATRE M

T B-W1% MR EGA Z A AU, A 5 1E
JERRAE T S AR WA, TR U AR STHIF 9T 1 20 301 5%
W LF 5 LF —Zm It Z 5l & - hxR3L
W B-W1% MR AR ALt &S AT, AN T
LF BEah Xt B-01 % b ROR B R A L% % 57



216 & A Bl B ¥ i

2015 4

60 ——XfHELF
- — LF-EGCGHMEEM
- - - - LE-CAMN B &Y
50 —-—LF-GAXMEEY

g z .
L,
C.ev-
s’

1 1 1 1 1 1 1
0 1000 2000 3000 4000 5000 6000 7000
fif 1A/

4 B8 PRIV OB R AL

Fig.4 Recorded evolutions of time dependent integral

transmission profiles of emulsions

Wt 7 016 MRS [ ) 22 4, A T B T ) o A LR
B-W1E MR IA — % B LAY B A, b X IR LE B
frEt e JERR 6 h 5 LF & p LR b B9 b
FE IR RN 0.053 1 3 F S 4 52 4 40 il 45 1)
FLRW P B-W1 % PR MR AR E T 0.7, LM
8 h )5 LF & LR b p-1 % b HILT 5 & FF
fifg , T LF — EGCG \LF — CA }&% LF — GA #:fr & &Y
i & P FUIR R B-9 R IR B R0 51 0. 81
0.75 £ 0.58, 4 REW M E Y RERS T
FLRWH - % PR ENE, X EEHANT
e i & W B A B R ot A e 1k AL A AR
PEC L BRI R R E P S SRR B R R
K PG B, T 6 7 B-#1 % N 3R 5y 2R R i
KB M A [ el S B 5 e T A AR R A B
SiR A BT 48 AL PR FT LA KO IR AR B Ak 2 BE R
Hoxh g-12 b & i A ALBEIR, [ i T T R
8 B SV o

S [ I TOLMER T Bl DR IR
W BE AL . R ZEIRAL B, i Ay B-9 & b
RIURM A B O SL M E—E w5, 0
WELF il f SR AL 8 LA el P A
I ) ' AR AL BHS FLAR W Lo b, T BB
ZAE WA 6 s . EA-ZHILNE &YW &
(19 FLOPR 9B 72 D' B % 1R R U@ AL AL B/ T IR LE
] £ 14 L DR YR B D' T ) A T 2 4, 1 B
B-WAE R A K i T BOFLIR WA WL 2% S 3 T
LF ~Z W GV Re 06 B lr W As € B-1 % bR
FLRM ) (7
2.5 FAEARBKED B-AE P FZHARE M

T B LR LF —Z W L4 5 5 Wy Xt g-
&R ARSI A A A2 E PR YR W, R SR A
[l e i il 2 1) 2L K98 20 1) T 25 .37 (55°C & F R K
R, DU e R A BT b R B AR, A5 OR
WE 7 Fras o B A Al DLE Y Bl 2 B i T
1, B N BRI i R E R o 9] SR R

cre,

—=— NELF

—e LF-EGCGIME &

——LF-CARNWE LY

—v— LF-GAXM E &Y
I\.“.

) 7 6 g 10
F 1)
El5 SCHEMTARFLRE S g-818 MRS AL

Fig.5 Degradation of B-carotene in different emulsions

stored under light exposure
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Fig.6  Total colour changes of different emulsions

stored under light exposure
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Fig.7 Degradation of B-carotene in LF, LF — EGCG, LF — CA and LF — GA conjugates stabilized emulsions
(a) 25C (b) 37C  (c) 55C
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