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ABSTRACT: In the context of public health awareness and the ongoing enhancement of social living standards, tea
polyphenols have garnered significant attention due to their associated health benefits. However, the instability of tea
polyphenols and their poor bioavailability—stemming from environmental sensitivity—render them susceptible to
oxidation and degradation during processing and utilization. This instability severely impacts the bioactive potential
of tea polyphenols, highlighting considerable limitations in their application. Consequently, it is crucial to implement
effective strategies aimed at improving the bioavailability of these compounds. The extraction technology employed
for tea polyphenols plays a pivotal role in determining their product efficacy and applications. This paper provided a

review of the composition, extraction methodologies, and metabolic absorption processes related to tea polyphenols.
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Furthermore, it summarized recent advancements in enhancing the bioefficacy of tea polyphenols through various

nanotechnological systems—including nano-emulsions, nanoparticles, and nano-liposomes. The findings presented

herein provide valuable insights for optimizing the utilization and development of products derived from tea

polyphenols.
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FWE T ILE FE BB T L B (epigallocatechin  gallate,
EGCG). FILAH IR FHERMH (epicatechin gallate, ECG).
F£ W T JLZE K (epigallocatechin, EGC) #l % JL 2% %
(epicatechin, EC), Lk C6-C3-C6 AFEAE L, Hpfp:7E T
A I B H ERZAFRE, U C 3 BB TR
TEILAZR LD, EGCG At iy F=ILER, HEJL%E
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Table 1 Polyphenol content of 6 types of tea (mg/g dry weight)"®!

Z R £ S a5 IR =S (EPS B
S 93.96~25429  71.11~129.64  37.25~152.17  158.91~201.36 166.35~214.72 66.04~98.28
EC 5.38~8.70 0.48~0.80 0.98~10.36 1.58~13.72 1.311 0.97~10.01
GC 1.82~4.00 1.10 1.06~5.54 2.51~11.53 2.82~11.86
EGC 13.10~100.68 8.48 2.29~23.43 31.25~139.85 8.42 13.66~45.48
CG 0.35 - - 0.98 0.35~1.61
ECG 7.60~35.40 1.50~2.58 0.52~10.88 3.68~8.44 2.27~3.84 5.55~30.49
GCG 0.60~5.84 0.51 0.93 0.56~2.61 - 1.39~24.71
EGCG 33.10~59.35 0.40~3.80 0.58~10.89 20.21~36.70 3.54~8.54 17.21~57.23
GA 0.53~1.43 1.75~3.55 1.51~3.10 0.29~3.28 2.02~2.49 0.75~1.50
2R 0.22~0.37 0.18~0.19 0.28 0.18~0.23 - 0.24~0.31
BEAEIR 1.76~2.14 2.21~3.57 1.55~2.21 1.88 - 1.85~3.36

INZE T -3-O- M E B 0.35~1.74 0.39~1.59 0.52~1.00 0.57~1.19 0.36~0.50 0.50~1.08

7 BT LA E (gallocatechin, GC); JLASZE W & F WM (catechin gallate, CG); & F LA E W & THLMS (gallocatechin gallate, GCG);
B TR (galli acid, GA); -FR & it i AR ARAG H
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Fig.l1 Chemical structures of several bioactive compounds in tea
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Table 2 Different extraction techniques of tea polyphenols

@ RS R R

PRICH 1 FEHU RBCRARIE S0
aSHIE I EES K, L 80 °C, H[A] 20 min, HBHE L 1:50 25.98%+0.75% [14]
TR S B BRI CEE, BHELL 1:20, L 70 °C, A(A] 20 min 18.46%+0.27% [14]
FEVERE IR EHE EE 1:20, @] 3.2 h, RN 49.9 °C 68.429% [23]
TG i W vk IR 65 °C, FHE LL 1:40, B 180 W, H}[E] 7.8 min, FEFFHEER 3 K (125+5) mg/g [24]
AL EATES TRHE 46 °C. JEJ1 30 MPa, JRAEH 0.35,2.382 kg CO5/100 g FEfh (ﬁﬁﬁ%ﬁﬁ; [25]
it e vk B LE 1:5.9, pH 4.4, Hf[A] 36 min 185.9 mg GAE/g [26]
I I TE VIR B ZE(S0%, V2 VYRRELE 2:5, JJ) 200 MPa, i 5 min 2T me 27]
PIVERESHERES R ZERK, B 1:15, IRJE 140~200 °C 130 mg GAE/g [28]
43 B 1k B EE 1:20, ¥ 80 °C, Hf[E] 60 min, 0.22 um [ BSBR LT 4k 2K 9501 mg GAE/L [29]
UK AHAE B L 4.5 mL, BiEREL 2.9 g, EALAN 0.05 g, HEJE 40 °C, B[] 20 min 98.80% [30]
U5 S v 0 A B g ﬁﬁﬂﬁ%%wﬁz:@@%ﬁ;i?ﬂmth,EEM%;ﬁm 20.12% B31]
Jik o Hi S 4 Bk FREF 5.88 kV/em, #R 200 Hz, ALFRETE] 1000 ps 149.87%+0.569% [21]
KA ek IR 25 °C, HEFERE S R RVEIY 6.0 mg/mL, HEFEAFN 500 mL, 3 6.0 BV/h 60% [32]
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Fig.2 Metabolic and absorption pathways of tea polyphenols in the gastrointestinal tract
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Fig.3 Important delivery systems for tea polyphenols
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