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ABSTRACT: Epigallocatechin gallate (EGCG) is the main active ingredients in tea, which has many biological

activities, such as anti-inflammation, anti-oxidation and so on. However, there are significant differences between the
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in vivo and in vitro results and the epidemiological studies, mainly due to the instability and low bioavailability of
EGCG. Only a few of EGCG can be absorbed by the intestine after oral administration, which makes it difficult to
exert its pharmacological properties. Many defects of EGCG have seriously hindered the development of
pharmaceutical and dietary products related to EGCG. With the development of science and technology, scientists
have found that nanotechnology can improve the stability of EGCG and improve the bioavailability of EGCG. In
addition, targeting molecules can be added to the nanoparticles so that they can be delivered to specific sites and
improve the pharmacological properties of EGCG. Nano-EGCG has broad prospects in the field of food and
medicine. After nanocrystallization, carbohydrates, lipids and proteins can be used as EGCG-coated materials.
However, at present, the research on nanocrystalline EGCG is mainly focused on in vivo and in vitro experiments,
and lack of clinical data to support. Further studies are needed on its safety and pharmacokinetics. Therefore, this
paper reviewed the research progress of EGCG absorption, metabolism and nanocrystalline EGCG, in order to
provide references for the further development and utilization of EGCG.

KEY WORDS: nano-embedding; epigallocatechin gallate; bioavailability; antioxidant activity; polymerization of
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nanocarriers

0 31 &

FIe— PR 7 s AR AR RORE, AT Z R g BT AL,
1M 22 % B F JL A% 3 K 12 F R I (epigallocatechin gallate,
EGCG) /&4 4¢ P (1 FZIEE Ly, BA B RIRF SN .
LR, EGCG HA LS bt i e, JExd 5L H
FkP (5B S R A A i o e AT KA AR .
[FEF, EGCG (gt e 45 b U BE %38 20 VF Z2 V5 e A L) e A
WA, BB A AR TE N RS A o AT s S
PR, 113 EGCG AW RIATT — B i At
Jriko SR, EGCG RuE k2% . Wi MR AR A A= ) A
JEE RS e p B ) T HLAE T RIA YT SE g vh iz AU

HMIFTE R B, EGCG RYMEELE 5~200 pmol/L (%
2~92 pg/mL)RFX 2 Rl 4 A Ve, (ERZE A Fzh#
HHih, EGCG A=Yy MI R i 25 AR TR A M2 3 1 A ik
J, SO EGCG MECRA RS, 78 B il v 8
V25 R IR R B PE, AT IRz 3 0 IREA 25 )5 %
W22 BT, T2 IR AR RISOSCRAR . 25103) )2 Fdk:
PR L E 220, B o bk S, EGCG 7E %3k HAR414
ZHIh A R AR . BRILZ AN, EGCG MR Ml
fi, T H EGCG Y3 AR, 6w R n il ™ A4
REIA B WHARCR, (A2 70 EGCG 43 A st Mm e
RN, I, $ER EGCG ks R A PR R & B A
ZUORIFH EGCG F X R i A A DA fr ) R

AAADILZARIZ FAOKRE ARG & RAZ/NT 100 nm
N AR A2 2 2 1) 8 T P 4 T A RO A R 1 2o
YK R S EGCG e Mk B 5 85, A= o
Kigt e, WEES K EGCG M ms i FIm a4, Wins
F S A TR AT o AR AL AL = AR EGCG

A % B, T HLAT S8 DR RO A s RIEH, N2
BACAL I & SR AR BE T A58 L 5 5. (A9Kk 1K EGCG
H i3 B AESE I B B, 18 20k, Bk, ASCAE
LER T 9Kk EGCG JRH ., AHICHRM: I B HIfEAE R n) 7,
VIR EGCG 1 i ORI R A A 4

1 EGCG B4

JLZE R R Z M [Camellia sinensis (L.) O. Kuntze]f 32
BRGACH Y, A S FTER 12%~24%". EGCG
BTILEZEIYEE D, 85 3 MEAR, 3 M EEE
B2 FE(-OH), X —Z5H e T HAl R i A2 ot
WRESEANE ., AW, WSS XEfb2E RS
EGCG HAMS A S, MME. bR . P, 5t
Ak, BiEPUE . R R e Wik, EGCG 1E
DIRetE R . Al SR R Az BT O

OH

OH

HO O o
- OH

..,',/ o

OH
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&1 EGCG %5ty &l
Fig.1 EGCG structure diagram
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1.1 EGCG MR BFnEF A E

EGCG HAZA B, WEMR, 5 kAR, B
A RN, EGCG EMMNMTH LI FE 200 4 2 Tk,
. AREHRHEMDT . EGCG £ M IRJG ) i ik A
FUNG, EGCG FEMRTE B+, G5 AN S52520, T LUGF]
AN, AIGR L NI B K, &P miE M
PR A, — /NI A ok /N B BRI, TR it
W EGCG MRS, Ml Eea)m, SHn
JUE ek G B A F T iR AT 22 AR s Rz, 1 G R AR
N BRERER AN . R AL SN, I & AR
Yk 34 B S A AT R IR, e A 2R
T HE AN BRI 2 A, 47528 R, EGCG
6 ] 3 3 1L 57 FE (blood-brain barrier, BBB)#E A Kk, AJ
DA E 4 28 T R P A, IS 2 P s R EVE O, MG
R E G T4 EGCG 76N WA 2 I e N 4245 B f
LU S KR 53 Ky B>l 0> > JHF

FUETFR R, 28R REIR TR 56 mg EGCG J&,
M2 EGCG M KRWeE R 1047 ng/mL(Z9 AR
EGCG 1 0.012%), 25 NERIK AR 97 mg EGCG, I3
i EGCG Wi KUE N 156 ng/mL(Z A% AR EGCG (1
0.32%)*2, HILATSI, EGCG WA R EE# 22, Mk
S B e AL HP A 7 BEAR D, T ELIR A AT RE H BLAMHE
AP LRI R R, TR . .
AR ISE 175 1 AN 12 4 B N R 2l B v RE R
EGCG MAEMRMME . RN KR . EGCG MM HAE
M. EEZWIBI EGCG Fthaxt EGCG M4 &
FEp- A
1.2 EGCGHIZ£MH

R4 EGCG J& M h RARAEAE I — B k2= I,
K4, ATV, RO 2R AR, (R PR 5
5 L PR O 500 AU G, BT R AR A AR T
Fe R A (8 200 e R B A 8 R 4551 2 — R A I B
RN . IGIRBFR AR BL, G252 mERERasE: e
P OB KIR . R AR SR

FRIELY EGCG 2l iues Fh 270 (1 40 e 6 7 S 38 hin
PER A =PRI R, JEimT S AP, MG 2By
WA BN, S 6 AN IR EFMA 1% EGCG,
ANERRIE R 2 RV 2 B0, Wi 2 . R IRsE R
TR R 22, IR X Gy A B TR0 BRI i 2
SRR RIRIE A %, EGCG BEAFI & 800 mg/d
B, 23 B0 I 375 s 2 PR A 2

RAEGEFRILERERIIEEE, (H S5 A oY
H W TR, IR B IR i s o R, e
EGCG fENZG s s S mrmlmt, @illfe LBy A5
A SO T i, FESEBRR FH R, EGCG (14000 7]

BT E TR EOE N, XatiE s ERE
EGCG A= M50 (R R, R0 78 2 e e 7k, DA S b
5 EGCG 44 .

2 49K EGCG KEEYIF FENH

YR RIS RSN 1~100 nm, & A ZED— 9
KBRS EIR R thFHAEZS RS ARk E, A A
) T2 R, IR . AN SHRON DY, iy
FHEEBRIBSERBZ W, 01 HA AR R TFE R
Ak . BB AN A P2 AR L g R 22 T BE T il
LR AT B 25 AR S5 Ah, Ak A mT ARk s H s
24 25 h J 2 BRI E R EGCG Ju i i,
HAEWEHATE, X4, pHAZM . &8 s A
7 R BB 2 i BRIP4 EGCG RIAEMIAIA
WAL . gk ik n] B35 827+ EGCG e, i
EGCG MAwFIMERY . BHEAZFHT EGCG #ik
YUK RS, WRETRAKIURL . BRI B K itk . &9
KRR B RGBT R S AR R 2510, Horh, 5
MR EWYRBAZ BB N 12 EGCG MsE Y.

AR R W], REBAKBR AT M3 EGCG hfa
FEPE, RIS BE D, SRR LIS EGCG Z A HAE
FATE RS E 1 2R A A S0 B0, GRS R pH R, M se iR
T EGCG AR Bttt toh, MescmLm,
YikAk EGCG & IHTIF Caco-2 42 a] iy S35 i 4%,
MIMifE#E EGCG 1EANMIa] i3z . K25k nT
DA 00 AN 38 A PO, na S0 AT DL ik A% 2 A
SRINEVER . B T N AR P B KRR 1R F 45
J5 E AN AN, Wil EGCG fo T4 il 18
Wi, MEALENSF EAY EGCG M4 T8 EGCG £
B RIARE PERNS B, DIKNR BT A] LK s KB 5= )
FEAELENRESUZ T, 5 EGCG mfaseEtt, il B pmiE
AR AT EGCG M3 o BRBTUAR T ILARBR 1 i T 45 4
B 5 R EAMMm A, WSS g 5T, A E T
YRR G IEAMRN, 756, 9k{ik EGCG HHILIEE EGCG
Hohmfa

M2, SRR AT LU EGCG %52 R A FREE 4%
PR FE I, S8R AR AR IR BT h B A R 5 B ik, (i
HY TP BE Sy EIAEAE, Wmies EGCG A
Wi B k3% EGCG Al # B nyBe J1* (& 2).

3 YKL EGCG M R AE¥45E

31 EB#HEKE

HEPmEEEEA MR (FLL . BERAL . FKES
AR S M TAR AR R BT S. EAR
B3 14 A A 2 T AR R T g P R T B 2 R 5 T
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Fig.2 Bioactivity and mechanism of action of nanocrystalline EGCG

JomEER, AmiEEER . ARED . BEA . p-FLEkE
IR OREEA FE [ (zein, ZP)EON B I BAE 1. X IR
FIK R B KA e 0 T i BRIB i 1
T AL e RS 0 4 A A il R e

EGCG S5 A IE LM s n] LISsR EGCG
FEEL IR R E b, M EGCG MyRE?Y, s fl
3 EGCG HHABRAKFLFIEH L EAEHEBAFEA, ZP
UTAE SR EL S e R R Sh Rk oL R gz —1, R
{URA KK . W R AR IR 4 4, T FLIR R B 5 K i
kA& Y. DONST S IZE B fb 5250 b, A 4R 1Y
EGCG FMuZE7E ZP Fokid i) EGCG B Al B )
(simulated gastric fluid, SGF, VAT, pH 1.2)FIEHUIA TR
(simulated intestinal fluid, SIF, B§fRELSE K, pH 7.4) 3R
ek, ZP BARSURL A - HRiAR 2928 100 nm, 2518
/N, EGCG-ZP FiFHE TR BEGCG FEAtl B A
FA I L B S, AT LU LR EGCG %32 4k
W R . BRI, AEEYRIE R EREE AT
EGCG Myt E A bid s . ffefe A prigag, bt
5t EGCG TERHZ R A RRHGEAR R I, HA e LT
SRR E 1.31 % (4°C)MI 1.52 /%(25°C)H*,

FRILZ A, B ARAORTBRLA W85 EGCG MXITRE,
fan, B U AEARTEYE L PR T T AL R S . B AR
H. FUSEA . REEOFCROEE OS54 918 1 R R L

i# EGCG MY RIAFARA, 3k Suak Ay vl il i 384 50 428 A kA
" EGCG %z [, KR, EGCG A= Pyfi g2,
3.2 K EYEGE

ARG EREUIE TR, 5 XRE
Y. VER MRV IR N SE . i T A AL
BIEEPENOL BT A EGCG mgkik ., Hrp T R H
PRI AR . B K320 1 B T 5 O S 4K 2 A
et 2 10 24403838 1 B AL - ELAH AR SR 20T T 7 T bk
-Ji% 75 19 9 R JIK (chitosan-casein phosphopeptides, CS-CPP)
XtF EGCG BB . 2R BN, 7CRPEYR Bk R
% 55 i T8 20 0L RSEAH ELAE R, AT O AN IR ASE T, nT DL
EGCG i MimE kA Al . BRICZ A6, 76 RIEGIR kL
WA LLE S EAEE A BN, I nT I, SEREN
KB BTN B IE R Z S EGCG #E AW
TN, A e AR R . 9584 K AE CS/CPP E’J
e A pH & A HITENL T, CS-CPP {5 % i v Al
81.7%, ¥ Z 5 EGCG Hg B M 5 E R aIE tl:[“]o
Caco-2 HLZAHMIE B B LI AR EIR, 72 EGCG 4iifif
JRE5 375 2R (Popp)TE 30 min 22 J5 2URIFEAIR, 90 min 22 J5 {52 11,
1M CS-CPP W E /51 EGCG #£ 90 min ZJ5 P, 1854+
BRKOE, YR 25masigtt T,

TEX I FE H, BhIERG 2 10 25 85 70 M 5 Ot 5
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R R (S R K T A AR R 25 6 LA 45
A EGCG MR BkL, Z Bk EGCG MBHUIER T
300 min, ZAPKIRLAFTRY EGCG HZ BErRER 22 1Pl
(pH 6.8)REAES . 5 4h, ROCHA MR T iR £
FFERAH LI T EGCG AYALE RN H I RESCR 1Y
SR, R BRI SRR AT AR 3 KA AR 9Kk
ik R SFR/N293 nm), 24 EGCG %< 4 100 mg/g i, f.5+
HAiE 80.1%, b iy kIS iV S IR -7 MR KR T
AT ECCG A it AL EHE, 1 BLTE pH 2.6 B, X 1,1-—
HFE-2- =T EEZE MR (1,1-diphenyl-2-picrylhydrazyl, DPPH)HY
THBRIG ]Ik 81.8%.

3.3 BER#EAK

i I 4 K R 2 e R T AL A . R AR R A &
DAIEE 3 AN, BISKIRBA . FLALFRIRIE KK A . g
JT A K R AT R K B BT 40 oK KL (solid lipid
nanoparticles, SLN) 14 kK 2 ¥4 5 5t 2% {& (nanostructured
lipid carriers, NLC) B Fh 25 B0 i 5% B 7%, SLN Fl
NLC X EGCG [R50 80%H 90%. A Hi4)
KPR CL 4 T3 EGCG 784 BRFREE vh R e vk, FH LA
12 E Ak A W 00 5 2 R il R vl s 1 B AR R R
RASIKA %R f] SLN /£ EGCG Hiz# 1, EGCG-
SLN 7EARAMR S b 7R, SLN {385 EGCG fef ik 7L i
i}l (MDA-MB-23 1) Fil Hij 4] Bt 248 B (DU-145) PR 1=, AL
TP BRI EGCG 1Y 8.1 f5 A1 3.8 1%

AU E B2 A EGCG AT LUK AZEAS R A= 03 %, i
PO E . 0 A0 A L AR v R R 00
GHARIB %5181 s GRS MR [ BE 0128 EGCG IIAKNE
FEAR, JEBESE T e AT TR ARG bR 1 4 € A 4 BR T
(methicillin-resistant Staphylococcus aureus, MRSA)F il
VER, 4 AR 2 et 0 1 gL 8 LI . 4521
R, 5¥#E EGCG AL, BRI EGCG $iL MRSA
R RO AT L BGCG SR, H B i 19k E Bt A AH [
P il B 5 UG AR, 2 B AR N R S e e, B
FERAUN 20%, FEMIR IS S, 290 40%. F54b, mk M
2R e IR 240 A S B R

34 EBMKEILK

SIRYOKERL, A4, . Fibsk. M. AL K
A FEAG R BURL . b, S 9 K BURL 5 SR 9K JUk: A
FERATIZIN, 4 ARYKRL T A5 0] DU 2o 25 R U
2%, WAl LLRPESR MR B 1Y 25 ik . ARl a4
AL BRI TRIU A 0 A AR 0 PR RN 4 JE AN OR VA TR,
TEER FRoE R AR5 (Au: 10 nm, Ag: 30 nm), AL
FIVEBU B B R O AR F i KN L TR A S
T & B ER AT e B . OB . BN il B A
T pH,

LA Z RO A B EGCG G40k ikL, 6k
WESEXT R ME R 67R ZARH i Ef o Ak S, vl R
FAVEALZAR RIS 1) 43, TZKE %R D 67R SZAKfEAHE
T4 J 98 20 M TE PN B 2 Flosd e v 3 AT 3Rk . BRIZ Ab,
EGCG MBS £ 9 K ZRARBLIE S AR Y (RSP S5 4
VAN RS e B s R E S ol (5 R &
YORBURLAE B B A S B R e, WA 2 h Y
R B, [ EGCG-Au 49K 3 AR UESE T LA 1) P
EAE R MG AT LRI P B 4 e 3 m] A
LA ML A%, 5] B BB 4% 05 P B2 200 I 19 156 7 A1 B fig
1o A NI BERIETT A T8 A SO

25 FATR, SIRAKMRHEY) G O AR, A
BT o ASASORT IR AL I IS BRI A REAE TR T AR, 1
Gl A R R
3.5 BREWKEIF

REDKBM R KRR ARG ER
AR EAR A, YRR A ERE WA, 2R
WM . BT BRAW 2R3 ) =Rk, s
i A T ) e g 4, AT DLBE A T AR gl
HMZE o

RF LR (poly lactic acid, PLA)FIZRFLBR-FHE L MR IR
Y)[poly(lactic-co-glycolic acid, PLGAT /&M AMHFFEE AT
ZMREY, RAWRSE WA, XEPORE R
S0 2R LIRSS 5 M B e G 1 LA AR 55428t B ) i 2 24
W sl gh48, 3 H AT LLA R & S SRR R )
Jii. SANNA ZJLF PLGA & MM A R —
(polyethylene glycol, PEG) 44K 4K, 76 F 51 5 ke vk
JBEH [ (prostate-specific membrane antigen, PSMA )i i 5
REALZ S, AT T w8 B o A B A AR
HE P b g UE ] BAT B kI, JF48m T EGCG
ML EPIRIFHEE . SANNA % PVE 1T IRl PSMA 455
FI/NKIRESL I PLGA-PEG AR, S5 BN, SiFE
EGCG #AH I, HIGR T AR5 B 41 A S 8 1 fA i s
FEAEF . SRJG, TETTH B AR BB ARAR ) A T A P T 53 A
WL TX—45R . H5iiF2 EGCG ML, Hx A K
P B S 2, S 1) 0 R R A A o ek A K T TR A K
SRIVASTAVA %Ml I T#4 EGCG ) PLGA 44K #ik
Sk By 7,12- — H FEFEIF J1&(7,12-dimethylbenzanthracene,
DMBA)FT 5 & 1/ ik DNA 8455, 75 DNA 28 2Z i,
M0 EGCG 1 PLGA-EGCG K E M RGN [T
if# EGCG #EATHALBER] LIB)T 11-24 28%H) DNA i3k, i
M#EA EGCG MAPKEARIEFT AL BT R 63%F DNA
HZHIR . IEAh, 13 EGCG MAKEA LI X DNA
16 52 5 DR ) (8 3537 5 KT i L TR g B 74 (B2 PLA
il PLGA REWTERRMEFF T AR E, XM ENIAES
FkZ 2
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4 RHEERE

EGCG £ BT iR FiG sy 2 fifid i 1) 778 dnngg
SiE . AEREGE . JAE A SRR AT A M R ARE A I
EGCG A B AGYT Z R k£ . SR, L&Y
A= W) R AR, 75 KR A RE R BRI T RCR, SRR
SRk P 057 T S 2 ke HLAth iy BRE [ A8, DAL W I i FH 409K
WAk NE BGCG AR, B2k hAFZR
PR BRAR, CLFEAR TR IORL . 2 K 0k . R A
P A0 K BURE N 4 J ANOK UK S, K 22 B o 4 TR e R B
REVIKREAA L, X ATRESE T e BTt
YIRS . AR TCHLANR AR AR AT LIS EGCG 1Y
AR B R E P, (F 4 A 1 2 S AT SR A
AN, TEAK AR B ARREA AT LUl EGCG #1H
SRR . BAYUE, EGCG AL YR AT LI
MR F YRG5k RS . o B &5 H A
YIS VE R S R A 200k 2% . EGCG T4 1R, Bk
A W TG R B 0 K kL Y B R4 s T AR e L AT
FREE e g iz @b, WM s AR AR, |
JEAERE T EGCG A= W) i E (O fF 2 400K R A7 8% A AR K1Y
i =] (1] A

EGCG #RALMFFRM &SR S5HkE: (1) EGCG Mk e
PE L AR S A ok B AR SR S5, (R AP
W S IRIMERIER 22 5 . B, B 243k 7 5h
SEHy, W HIIET EGCG TESh AN 19251030 J120F
FE; (Q)H KB AR B A= 0 15 P RN 2 Pk R AR R/ INHH SR B,
AN [RPRAR B AN KA 2 [8] 26 A G M 28 G Pk 2 ] SR I H
BRZES . /NS HGOR TR L R R, A2 h TR
WA, AFE e FEYE . KRRGH RIS A P0G 1A
BRSNS 52 AR TR Q)RR i 4 5 vk 2 LA
TR FIRLFBE IS TA N, X IR AR BT 2, AR A
e, PRMCRT DAZE B TF R 5 Sy v 8 FLIR R 1 4 O ik, 9
LT s AR T R A6 (4% TA0K bR
WFFE R Z S AR FRME ) EGCG 2RI 1 A 3% 1k
FIRT A BRI . (A2 EGCG ARMEAIMAE Hyilf IR 24
Y, P AT LIFSE EGCG 5 HAt 24 9y s ] BRI A4
KHRAIVERT o BRI 4N, EGCG 4K Ak o [RIAE AT LA A
FEFE TS, YR S R4S . B G iz
FH4F EGCG MK 258, T B ingA H A E X
WG o AT F B AT AR T H BT T
T AT AR R Z, LAON 2 5 A RIS B — e L
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