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Abstract: Tea nano-aggregates were colloidal particles spontaneously assembled by.tea polyphenols, proteins and other components in

(College of Food Science, South China Agricultural University,
natural tea infusions. These peculiar particles were the intermediate states of tea.components between free molecules and precipitates. To
primarily explore the effects of milks on the distribution of tea polyphenols in tea infusions, tea infusions extracted from green tea and black tea

at tea-water ratio of 1:50, and then mixed with whole ed milk and skimmed milk of various percentages, respectively. Tea

nano-aggregates in these milk teas were subsequently separa rafiltration centrifugal technology. In addition, total intensity and average
diameter of tea nano-aggregates were_analyzed by dynamic light scé'ttering; meanwhile, the concentration and distribution of tea polyphenols in
tea nano-aggregates were evaluated by Folin-Ciocalteu method. The effect of milk addition ratio, fat content and variety of tea on the physical
and chemical characteristics of nano-aggregates, as well as the distribution characteristics of tea polyphenols was studied. The results showed

that the addition of milk with different fat content:would promote the combination of some milk nanometer micelles and tea nano-aggregates,

resulting in more than 90% of t henols in original tea infusions enriched in tea nano-aggregates, and the ratio of free tea polyphenols in

green tea and black tea infusions reduced by 78% and 67%, respectively. In conclusion, adding milks to green tea and black tea infusions would
strengthen agg&tion of tea polyphenols and remarkably reduce the ratio of free tea polyphenols.

wor ilk tea; green tea; black tea; nano-aggregates; tea polyphenols

FRIE R, 2 LT R ERNEK P s,
CRNE ST = KRR L — R EEREZMm,
FARMPEMETE, KERATR A RN, K
WiFsEER: 2017-04-21
BEEWH: RUIBARFIHFIFAGFRELZRELNE (CARS-23)
fE&EY: 2388 (1990-), &, MLTER, WAmE: RIRSEMEE
YER#Z
BRIEE: 250 (1960-), %, tEt, #u%, #wAE: FHERMISI
BEFFIERAISY; MERE (1986-), %, 14, WA, fisvAsm: FAHASHEE
{ER RINREFFIEIS

30

FEAE P O IR 250 i O X . (B 1997 48,
Hertog S50 BU/R £ NIRAT R AR E AR I, 2B
B O KU 5 FRER BTG, AT N S i3
X & B I 4 s b in A= oo g o6, ix
—HRIESLED G RSAH I A WA DR R R ORI

Hof & (1998) #l Reddy %5 (2005) Zt/Efeit, Wi
AN SRR LT 2% R A5 22 T A R T 2R P AR
NI SRR A8 /Y 1H Lorenz 2% (2007)
Al Ryan 4§ (20100 EURIL, AWINA-ghes 58 4 HIS54L
FI MY 5K A8 P RIBTEATE A, 3 HX R 5



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.10

RN S REA R, ISR A % BT
P AR RS L 4 AR it i 2 4 oK), RV A E
FRHEZ AR TR, SR, (HESARE
PR I A2 5 52 2% 2 By DSR4

YUK MR IFR P IS B RSB TE RN
KK, RGN T B 7T RO FORL I A ()R
&, RARET AR B i A
YK SR . BLE 1995 4F, Groning 55t Tl
SERIRLL A AP AFAE KR HH 2 By A i st ~F-
BIEAAZ 200 nm LK REAEY 2016 4, AR
WER ORI, SRR S WY, & A B RREEEAE ZHR 42
IR & AP EAAZ) 300 nm FIERAIGH
KR, G R AR R T 35755k R il
BERZBYETEEAE IR, FTREPAS S 50 T8
MR AR N LT ki T YN M e e ]
FEIR VAN KAL) 1E AR LR WA A 2% 2 B P R H5E
SMAREAE TR

R, AT K Fa s AN

ISR LR D B S ARG R EM, IS
FeHs} (dynamic light scattering, DLS) AR #7520
KM P AKEREEEN SR FRKEER

(hydrodynamic diameter, Dy) ZE¥/ELASE, K
FAEARINE i & H R 5% %Eéﬂ*?ﬁ%ﬁi FR R 2
ForAiE, VEPERS T 495t A5 S5
KGR FZR YA A Z T o AT (52 ], LA
AN IREEARII IR Ff1 LR NS 7= W 4% (1 DT RE S
FRALHT AR R A SRR

1 RS

SIRFEAFE BRI A AR IE 95, RA (f’ﬁ?’ﬂiﬁ@o

AT IR AT BRI 20~30 HASHE: HEiR
W R P ERR A U & &N 3.6 ¢/100 mL, HE
JRETEN 3.1 g/100 mL)- BEAEA-9 (Rl & &N 1.6
g/100 mL, FHAFEEN 3.2 g/100 mL) FAGA4-05
(IEWi &M 0 g/100 mL, EAFRESEN 3.2 g/100
mL) IS VIDRERES LLET S.L.A &4/,
1.1.2 EFKHA]

FEMRIERHAF (2 mol/L) W H b nt R A= PR H
HIRAT: 9256 /KN Milli-Q 484K, HFHEAK

T 182 MQ-ems
113 E2MEEE

Zetasizer Nano ZS 90 44K i &Y W 5 5&
Malvern /A ] ; Amicon Ultra-4 25,004 £ 2% (PES JEfE)
It 5% Merk-Millipore A 1] ; Centrifuge 5804R ¥4
S0 E EE Eppendorf A G /A F]'; Milli-Q Integral 3
B4l K R G80 B 15 E Merk-Millipore A ] ; UV-2102C
LA W W IR RHE IR AR

N \ N | 4
1.2 S8k

12.1 RrtizR 5544
HERAFREN 0.9 g BEREAH, 4% 1
mL 7K, 100 ‘C/KiE
—Ik; RIETEEE, 2
JEREAE S0mL. .
¥ 5~95%, T MEELAAZE 5% I EL (vv) K4
e ERLRE B REA=S0 20 B INBISR A . AR NR R
W, hERES 2 min %, DUKERETS R

122" MK R ERNB
SR (2016) J7EMN, B4 mL 257

AU 10 nm RO ERR AR EH, & 5578
r/min. 4 CE0 20 min, YEENAMERER, 73 5IE%
£ SmL. WEHEEA AR RER R TR SRR 5y
BT, AMNE S BSI R3E TR 2 Wik E .
123 RALNRKREERY I EAE

KH] DLS HAM &4 457 51085 B gk
REEMIIRARAG BIesR. PRIKEERS 2
ZH0 (polydispersity index, PDI) 554y, e
N 25 °C, MESEBK A Malvern DTS 6.20 #4534
124 AR @A 4FATR

T AR W R 0T S5 20 23 TT RE T AR SR A Ak
IREM R EATIN,  AHI TR FHAR AR LE 325 i
EJRUE R X B2 2 Wy Y, AR - 2 i
HAPK IR AR ZBRIE (mg/mL), FFRYER Z W
TGP RER S TR E A, YN R 2 EEGK
RN DR (%)
12.5 HIBEHT

B SR80~ PAT 3 Ik, B 2R, BEIREAELITY
bR ZE £ . K Fisher H/NE3EZH0EM T
PR 2 F RV, AFKS RN A2 )
B3 (@<0.01), AF/NGFRFR AN ZESTEE@
<0.05), HH[FE/NGFRERIRA )2 AT (p>0.05).

31



MR E MR Modern Food Science and Technology 2017, Vol.33, No.10
VL PR T A R N i = & [ e
4B 4N _
2 RS AL 2, AT 3R DLS R
X . . ’ LR e i) e o LT VK ey o/ PN = ) T S 50
2.1 ﬁﬁn¢ﬁﬁ3f%lﬁ%$#@£i{t %’—”ﬁ“f&% i) BZH PDI 2558y, 45 HnE 1 fE 1 ﬁﬁT

161 o 4:fi2: 4 R 1 AR 1 AT QA/S AR BRI P
i 4 H;H“lf}jj HATZ) 200~300 nm, HHZRASOGEMI R EIC T4
128 A s : 3%, AP EA. PDI R EH KT EE. MHE%
e Bl 973 TR, (KR EHR SRR AR AT . JBERH
e y Ew,%ﬁa&mx B HML B . )
AR AP YRR Z T4, BRI kiAE 734
B, Q=M GIGK IR T3 B SK T 10
nm, HH, RARFPIEOGEREC SFSEALAPDI
D, /nm Bl R ‘ RLEASEHE,
B /GRS A ER 0) - KBS % I EEN PDLIER S ORI ELA% A
sk SISO ERT A S R ) SRR,

Fig.1 Intensity distribution of hydrodynamic diameter (D) of A SRR AR ¥

colloidal particles in two tea infusions and three milks
1 ﬁ/ﬁ?ﬁiﬁuE%ﬂl#ﬁ)&fﬂvkﬁx#iﬁ’%zt%fﬂ{;ﬁri
Table 1 Physicochemical profile of colloidal tlcles in.two te?ons and three milks

IBA S B %R R GRg A4 F LG -4 TR 47
B 5% keps 1978.50+74.68 % 3463.73+241.37%% " 282.10+£2:76 © 42137+£2.15 % 548.28+15.05
3 A 4Emm 287.2345.65 A 185.90+6.15 B° 2.78+0.08 ¢ 5.93+0.30 745403742
PDI 0.27+0.03 0.20+0.01 ® 0.2120.01 0.22+0.00 0.24+0.00 A

E: AR KB FHEA TR (BN S &,ﬁ%&m ERMEFE(P<0.01), RE/DEFEETLR £ F T E(@<0.05), HF I

B FHA TN £ 7 23 (p>0.05).

TEMCIER F, 5 5%-95%IFARAR L Filme a 4000 U
SNy 1 I e R 1 P o 5 o Bt I
B SRR KB T P 45 L 2 IR, 2 % R

P 2 WL, URISY I SUA IR, EBIERBAE S L
R S B P ARSI A MR 2
VI EAR (p<0.05), {HARSH KRRl Rz EL B, = 1000}

T 2SR U Mo A EE R T B 2 A (4725

AN, IRl TSR R B, 4R % 2 20 60 80100
¢%u§ AR, LRIk LB/ %

2, WIS  ME A PSR b 4000 U

BIEARMEMESR BN, AT, WRINRIRtar 4 i - EBIRE
BRI AR TR, AT o R

R . ;: 2000

E

RBERER, WA, RO RI AR 95
SRS APk EAE, H 1000
EFER TR S AW & AR, AWINEN
A%K%\ VERIBRSE, 2L 2B SR M B AR AR R 0 20 40 60 80 100

LRI R YRR L] / %

30

[}
s

32



MR B MR Modern Food Science and Technology 2017, Vol.33, No.10
c _ b _
300, A 10000 - AT
250 o2 i A 4 o= 2P I AR A 5
B2 80001 J e I 2 4
= 200 2
g 2 6000}
w 150 =
im £ 4000}
& 100} )
ol
sol 2000 j
UU 20 40 60 80 100 g
dindsin el / % A in el /%
d - C _
300 S R 1000 = AR
250k g S e 300 - o= 2P IR A 45
=& [ 2F WY =& [l HE A )
g 200 E co0l/ K
@ 150 © '
] Z  400F
Z 100 P
ol :
50 200
0 0 EESEEE=EE====== =
0 20 40 60 80 100 0 20 40 60 80 100
gLt / % e / %
E2 FM=MENRERLARAR (o G5 b 45 M d 10000 o
WRTIER (o HF; d 420 HEM N .
. . . . - LA A
Fig.2 Total intensity (a, b) and average Dy (c, d) of colloidal E Kk
particles in green tea (a, ¢) and black tea (b, d) adding with lf: 600
three various milks of different ratio Z 400
2.2 It A K R SR A AL 200
l]0 20 40 60 80 100

Y -

NBE— D IAEASIN ATk U7 B Ay
PEFRISANE 755 9K TRERARAT IR, AHIE T2 AR INASN ]
PEB4 i o e AT BE AR 2 W i RS A L,
F LK BARA XIS, L4 10 nm
i =a 7 N B T
NEARIFC, 45

N
o R
8000 A
K

% 20 40 60 80 100

i m et / %

RN ) 7 %
[ 3 1ZAEIL BRI =R A K F AR IR E R B
3B (a £RF%; b 4IF%) MTER (o 4RF%; d 430 KIS
Fig.3 Effects of three various milks on the total intensity (a, b)
and average dy (c, d) of nano-aggregates in green tea (a, ¢) and
black tea (b, d)

FERCE 3a A1 3b W, WNIN S% 4R, PR
AU AT, PIZR SR TR (SO 5 ) (2 1
K, MRS EIA BN INETIR 5 fif; B4R & =R
PIRIA I, PIZR PRI B i S T 2 25k
ANy BRI B 25% )5, PITRISGIKER
SR BRIV TGS . DIAKEAEDIT, M
PR RERAR B GomBE7K AN LA G KTz B,
RN ITI IR EH] o

A& 3¢ AT, B4/ 0T AT e A= W s in
EEIHE R, SRR R T BARIZ RN, 2
SRR IS 20% 0], SEASAK IR

33



R EmiB Modern Food Science and Technology 2017, Vol.33, No.10

BB UK, SURADIR : e
ST B, SR 75% S RE S E S L R R

N
w

I, RO B RN .t 3d a a5 .
AR NN %R SEBUIRAGINT, LRGSR 2 a0l :Eﬁﬁﬁ%
PRI B B EIR, BRI 5%l 2w, 21 2

RIKREGTHERTRES: Sodtm—Ft =

CUIIER IRAR PR £ LN OE SN Eas Ui e 2N %10

{H 4 A5 BT 30%E, L0 2SR BRAEAAT-4) & s

EREbE A S VYIS ALV S AR ILE S 2 2

P EA TSR, HSKORIEOAT 60% = %% 20 #6080 100
N, ARG BRI P EAR BB, X st B LRI LA / %

VAT, TP PRIy, 5 A ek 25 e
YIRS A AP B 2ol > R

FEFEAK. Spiro & (1997) $RH, WA WA nFI 2 5%,

b

WESIRE WA T LM BIREARACh, HaaE 2

YRR E AR, L, PBERS  F o

FHBAE (10 i) HEPAPRIRL FTESH %

IR, TS FREORIEAREEANS 2

THELERA R, s %% 20 40 60 30 100
HIFEL 3 WAL, =ApARdleh,  DABR AR P 2R 2k < L R /%

AR BARI RO, TR RIMBR, EhlE NG 120

ARz, ARRAGRE RN, UL AW RE T AT REAS
FITHRL S 751745 2 By 545 G T 7% BIAKR RSAE
FRY s TSN P 2 R GK R R i e i F 52 M A
(X ERR AR IR ST FLAR I 5o EL 213 TR

Pl 2 5P 3 AR, S5 R gR R ER Ak (R

100 |

o0
(=]
T

YA RS A / (mg/mL) ‘
i

M 37%, HHEFEAADMRNIEEZSAT 1.8 F113 0 20 m 60 80 100
£, ULHHPI AR AR R ERE H B o Kz AT LB / %

AEAERE 2 LUAT) AR 8 i T AR B 1)/ R = F 1 (R d 120

ERINECBI 100%) LRI, B AR 2 100}

BRI 68~ B AR RO 5~2.5 1%, WL LI [/7‘ = =
UK K R, HARuEAEd, 4 ahghik Bl

%ﬁﬁéi B A RS ERT  E | e
Y AR BRI K s PRGN 5~95%E 1), 4 & DO LR
RRSEAMMNERIT I AR RN, W & | IR
B AR BORL 23 (AL A A 9K SR B A R ] g % 20 20 60 80 100
BiE, 2RI L) / %

IR TERE, WARRRGESINANE . S BEA & 4 IZAEELBERIN =M R LR B E AP R S
WEREAED G, AEWKIERI ] e IRk i, R fiios HERE (a. &%, b. 45 MHHR (c. BF, d 4OF) HE
AN RGN R A IBE 1) SR A« B A= s I e A 3 o, i
B AR AR AR R LA 3 22, A BE B0 43 TR )~ Fig.4 Effects of three various milks on the concentrations (a, b)
WEAREDN, XFERS & 8. 7RE8, and distribution percentages (c, d) of tea polyphenols in
Aa & sk, VRS, XHEtaiz i E 5B o vEil nano-aggregates of green tea (a, ¢) and black tea (b, d)
SRR RS LA R S NIRFCISINAE IR ERAS . AR R A 2y AR

34



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.10

E19] =20 P N T 1 S ) 1 N o 7 R 7
AU HE 2 3 P ARG R AR I A 2 T FE AN 43
iR, ERmE 4 Fos.

mPE 4 ATHL, RIBINATIRT, SRAPURIREMARS
ZIIRER AR BENT AL, ARG
1T 70% 45 21 73 A0 T AR EEARTR 7 TSI =Fp 44
Jo, PAARGKIRERARTS Z IR BN 53 A 5835 B 2 1
Ko Rl AR ZIEGUK IR SRR 0 AT 238
it 90%, HARSRARPIKIEEAR IR Z ik FEAN A e
ﬂM%@$Eﬁ ARSI 15%F, Pk
YR IR BRI 22 Wy F5E T 2= 5 s o A3 8 K 32
BEAIK, REMII DA RBNELE . =R ik
REZWY AR IR AR .

REF AR R, ISIANEAR S 24 gh
REAR M PR R AG IR 2 AR BIGRTR R 7, %
B A2 W, HaXM e S A o s
. Kartsova 20 URI oK FL N fy 2 liiE sz, )
A5 AATZEIN 5~10%4 085, A0 (s &
HeS5RZMEEREEY), FREREERZH
(IR BEBEAIK 50%~80%, ZI7RF#AIK 20%~40%. Kanakis
U, R E Em SRS KA AR S B-
FIRE AL S, AT AR TR B P
R SR E L M- R AR E Y. Ye S50
KPR SAFE LG4 G, RINERFFAL
Har A 73%F0 35% 11 LA o0 A B4 W A
SRR AR . N, AR
S5 AR R TR PR LA FH B B 204 1)
WEREER T, (AW 9oK IR AR Kk R s Bk
PAZR Z BN o T AR 1 B R PR B Aok R 4R
PRy, BETTIE I A AR - 4% 22 19 RO A B A U 25

INEEEATIE SER LY S o Ht, R EEHSET
Py A Iyt R, (HIEAR

R ST TN

SRR A o i~ 4 B 1 o
2SRy ER S iz 2 T A ELAE T i

E;Dr] [ 4

ArtsZEW2 H TEAC(Trolox equivalent antioxidant
capacity) ViR, REMSIIFEA. o-BEE A,
PREEE -BEASE )G, HEEIE A AR
FEEEFRAC, PR miaE] 20%, HERZH EGCG.
ECG. EGC M EC HIFEIEL s T AR IR 3R Xiao
RO, IS B PR 2 Wik DPPH
HAE AT, HIXAME A9 E - R 2 HE SV
EE B AT . Bourassa 22 g, ANINA-UIEL R
H R 2 M ht B TR IEFER 6%~75%, XA A
REMN T ZR AR, X EGC. EC M C 4¢

N T2 BT AR IR K, EGCGL ECG %%
DT EERKIGIR LI, FARERPATE R
SN XS AU, IR S AR
TR Z MBI, PTReSHI TR A AR SMITE L
Wt BRI, Green 252V AR B i v 1 R GEIIE
S, NN S0% AW AT H SRR 2 I AR AN AL IS R
T 52%, Xie Z5EPVRI NS5 5% Caco-2 4HHAIEE /NI
R AR, IR 10%F0 20% 58 g 4= 95 m]
BERPEIRZEN N LR AEL R, HARTR
TnELBER s, A Ak At 2 By R ANE VA F R A1
FBkSR. BRltl, WA IR SRR 2 s
T YRR EM R T S REIE S 5% IhAR:
Y, AT LA BRI A AT A R

AW BB AN F L 4B ~EIIR . i
FRA WIS SRR AN LRGN AR R IR K A AL 25

IoRZ My AR oM, S5 REL: OmPAES
%ﬁm¢%h>~ﬁ¢%&héﬁ@ﬁ%%% ARG
fA34

EERTELYS & SN IS N )
HAAGILTHY, BAYNEN & B, x7kmak
REMDBA R R Y @i A g e i
RIAKIBD R LWy ERTIRREN N, B
B2 LB, HARoRi 2 2 By BRE LU 2R BE R,
EXAE R S A DIIRI & BT 0% AR IZgIK
BRI AL, YIPER TR &5, W intt
BIRZRIEE N B 7R 2 Wy AR ERIEE IR, R
SRIRNR IR DI RERFVESL Ot 1 BT IES T T

A LK

[1] Kris-Etherton P M, Keen C L. Evidence that the antioxidant
flavonoids in tea and cocoa are beneficial for cardiovascular
health [J]. Current Opinion in Lipidology, 2002, 13(1): 41-49

[2] Hertog G L, Sweetnam P M, Fehily A M, et al. Antioxidant
flavonols and ischemic heart disease in a Welsh population of
men: the caerphilly study [J]. American Journal of Clinical
Nutrition, 1997, 65(5): 1489-1494

[3]1 KhVHH, Kivits G A A, Weststrate J A, et al. Bioavailability
of catechins from tea: the effect of milk [J]. European Journal
of Clinical Nutrition, 1998, 52(5): 356-367

[4] Reddy V C, Sagar G V V, Sreeramulu D, et al. Addition of
milk does not alter the antioxidant activity of black tea [J].
Annals of Nutrition and Metabolism, 2005, 49(3): 189-195

[5] Lorenz M, Jochmann N, Von K A, et al. Addition of milk

35



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.10

(11]

[12]

[13]

36

prevents vascular protective effects of tea [J]. European Heart
Journal, 2007, 28(10): 219-223

Ryan L, Petit S. Addition of whole, semiskimmed, and
skimmed bovine milk reduces the total antioxidant capacity
of black tea [J]. Nutrition Research, 2010, 30(1):14-20 [15]
Mcgovern S L, Caselli E, Grigorieff N, et al. A common
mechanism underlying promiscuous inhibitors from virtual
and high-throughput screening [J]. Journal of Medicinal
Chemistry, 2002, 45(8): 1712-1722

ZHUANG Yan, YAN lJing-jing, ZHU Wei, et al. Can the

[16]

aggregation be a new approach for understanding the
mechanism of traditional Chinese medicine? [J]. Journal of
Ethnopharmacology, 2008, 117(2): 378-384

S P SR A AR SR U 0 T IR AR T AS (3
SO RER=Wi 725 F %,2009,6:939-942,959

WU Zhi-sheng, PANG Wen-sheng, HUANG Mei-xia, et al.

[17]

(18]

Study on molecular morphology of ginkgo biloba extract [J].
Natural Product Research and Development, 2009, 6: 939-
942,959

[19]

Groning R, Baroth V, Breitkreuz J. Nanoparticles in plant
extracts-investigations into the colloidal structure of aqueous
infusions of black tea [J]. Pharmaceutical and Pharmacolog-
ical Letters, 1995, 5(2): 77-79

2, B R 05 R B IE, B SRR R R TR AN R BR AR AR
5%1‘5[J].‘§%Iikﬂﬁz,2016,37(21):105-109,137‘
LI Bin, KANG Yu-ting, CHEN Zhong-zheng

Separation and characterization.of spontaneously assen [21]
nano-aggregates in natural green tea’ infusions [J]. Science
and Technology of Food Industry, 2016, 37(21): 105-109,
137

Frenkel Y V, Arthur C J,

, et al. Concentration and pH [22]
bic drug molecules and

~Journal of Medicinal

Duan'D, Doak A K, Petrova L, et al. Colloidal aggregation [23]
and the inwitro activity of traditional Chinese medicines [J].

ACS Chemical Biology, 2015, 10(4): 978-988

2ok, 2 U R B I, 55 R B 0T SO IR D TVE R AR I 5 B

AR2H BRI AR B R, 2016,32(7):115-123

LI Bin, LUO Wei, CHEN Zhong-zheng, et al. Impacts of
extraction methods on formation of green tea cream:
physicochemical profiles and phytochemical nature [J].
Modern Food Science & Technology, 2016, 32(7): 115-123
Spiro M, CHONG Yuen-ying. Kinetics and equilibria of tea
infusion, part 14. surface films formed in hard water by black
tea brews containing milk [J]. Food Chemistry, 1997, 59(2):
247-252

Kartsova L A, Alekseeva A V. Effect of milk caseins on the
concentration of polyphenolic compounds in tea [J]. Journal
of Analytical Chemistry, 2008, 63(11): 1107-1111

Kanakis C D, Hasni Imed, Bourassa Phili et _al. Milk
p-lactoglobulin Food

plexes with tea polyphenols [J].
Chemistry, 2011, 12 : 1046-10
YE Jianhui, FAN Fan XU Xingi al. Interactions

of black/and gregii téa poly, eniols with whole milk [J]. Food
Research International, 2013, 53(1): 449-455
Arts M J T J, Haenen G R M M, Wilms L C, et al.

Interactions between flavonoids and proteins: effect on the
total anti nt capacity [J]. Journal of Agricultural & Food
Chemistry, , 50(5):1184-1187

XIAO Jianbo, MAO Fangfang, YANG Fan, et al. Interaction
of dietary polyphenols with bovine milk proteins: molecular
structure-affinity relationship and influencing bioactivity
aspects [J]. Molecular Nutrition & Food Research, 2011,
55(11): 1637-1645

Bourassa P, Cote R, Hutchandani S, et al. The effect of milk
alpha-casein on the antioxidant activity of tea polyphenols [J].
Journal of Photochemistry and Photobiology B-Biology,
2013, 128(9): 43-49

Green R J, Murphy A S, Schulz B, et al. Common tea
formulations modulate ir vitro digestive recovery of green tea
catechins [J]. Molecular Nutrition & Food Research, 2007,
51(9): 1152-1162

Xie Y, Kosinska A, Xu H, et al. Milk enhances intestinal
absorption of green tea catechins in in vitro, digestion/Caco-2
cells model[J]. Food Research International, 2013, 53(2):793
-800



