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Research progress on chemical constituents of Anhua dark tea and their activities
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Abstract: As one of the typical representative of dark tea, Anhua dark tea have been received more attention due to its significant
hypolipidemic effects in recent years, and more investigation has been performed on the components and activities of Anhua dark tea
especially on Fuzhuan brick tea. In this paper, the recent study on chemical constituents and pharmacological activities of Anhua dark
tea was summarized, so as to provide reference for its further investigation and development of relative production.
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Table 1 Main active constituents isolated from Anhua dark tea

AR B

frtz A (fuzhuanin A)

(R)-6-584%-4-[(2R,3R)-3,5,7- = FF H (0 35-2-3]-3,6- —S(-2H-MLIR-2-FR R [(R)-6-0x0-4-[(2R3R)- LA HEL 29

3,5,7-trihydroxychroman-2-yl]-3,6-dihydro-2 H-pyran-2-carboxylic acid]

1% % B (fuzhuanin B)
AR Z (xanthocerin)

K% % E (fuzhuanin E)
K% % F (fuzhuanin F)

planchol A

%% D (fuzhuanin D)
1Rk % C (fuzhuanin C)

O 0 N &N n bW

10 (-)-KILFZE 8-C-B-D-MLIHI A B [(-)-epicatechin-8-C-B-D-glucopyranoside]

11 (H)-JLEZE [(+)-catechin]
12 (5)-FRILFEZE [(-)-epicatechin]

13 ()-RILAE-3-0-B B TIRER [(—)-epicatechin-3-O-gallate]

14 (H)-HEBTILHFE [(+H)-gallocatechin]
15 ()-REBTILAHE [(—)-epigallocatechin]

16 ()-KEBETILHE-3-0-K & FIREE [(-)-epigallocatechin-3-O-gallate]
17 HIPIZR-2"-0-L-MEI S 2057 (vitexin-2"-0-L-rthamnopyranoside )
18 LI ZR-2"-a-L-MLIG B 2= HE - 7-50 B T (vitexin-2"-o-L-rhamnopyranoside-7-oxygen anion)

19 S#IHE (isovitexin)

ILEFRSE 30
LA HESE 30

YIRS £ 31
LR 31
LA FER 30
RS = 31
LA FER 31
LR 30
JLAEHER 33
LR 33
JLAHER 33
LTS 33
LA HER 33
LR 33
pliEN 30
BTN 30
EiIEN 33
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gF1
lhac] AL /BN KM ZHR
20 FEETF (astragalin) K 33
21 # Bz (quercetin) K 31
22 WHE#E (myricetin) HEHK 31
23 JBEHETF (biorobin) ES 30
24 M7 3-O-1F BT (quercetin 3-O-robinobioside) SAES 30
25 IIZSHR 3-0-B-D-ME WA B -(1—3)-0-a-L-MHEIH L 45H 3:-(1—6)-O-B-D-ME WG - LB T W2 30
[kaempferol 3-O-B-D-glucopyranosyl-(1—3)-O-o-L-thamnopyranosyl-(1—6)-O-3-D-galactopyranoside]
26 JHAEF (nicotiflorin) HHK 30
27 75T Crutin) H2E 3031
28 WM 3-0-E & (myricetin 3-O-rutinoside) e 30
29 LI 3-O-B-D-MEWHI AT B HE-(1-3)-0-0- LR LA HE E-(1—6)-O-B-D- I I R 25 B 15 wHE 30
[kaempferol 3-O-B-D-glucopyranosyl-(1—3)-O-a-L-thamnopyranosyl-(1—6)-O-B-D-glucopyranoside]
30 i 3-O-B-D-MLI AT AT REHE-(1—3)-0-a-L-IHEI B 4EHHE-(1—6)-0-B-D-ME W I 4 4 1 W2 30
[quercetin 3-O-B-D-glucopyranosyl-(1—3)-O-a-L-rhamnopyranosyl-(1—6)-O-B-D-glucopyranoside]
31 HlH 3 3-O-p-D- MM BT (1 —3)-O-ce LI A B (1—6)-0-B-D- LR AT AT HFFE-7- 408 T 6% 30
[quercetin 3-O-B-D-glucopyranosyl-(1—3)-O-a-L-rhamnopyranosyl-(1—6)-O-B-D-glucopyranoside-
7-oxygen anion]
32 FWAEHF A (camellikaempferoside A) S ES 34
33 FII4H B (camellikaempferoside B) S ES 35
34 camelliquercetiside C S ES 34
35 GRS A (chafuroside A) 2K 30
36 AT B (chafuroside B) S 30
37 (TR.8S)- &I &l — A M B -9-O-B-D- WL Wi 4 2 4 ¢ [(7R,8S)-dihdrodehydrodiconiferyl alcohol AfE#2E 30
9-0-B-D-glucopyranoside]
38 (H)-FUMNEZ [(+)-matairesinol] KIEZHK 36
39 (-)-#alFZ& [(-)-pinoresinol] KIZH 36
40 HIHSEEIANIER (salicifoliol) KX 36
41 2,3-FRIEC1-(4-FRIE3- AL RSL) N-1-l [2,3-dihdroxy-1-(4-hydroxy-3-methoxyphenyl) S 30
propan-1-one]
42 XEFSR (p-coumaric acid) e 30
43 STRFEREERR 41 (p-hydroxy ethyl cinnamate) Wy 36
44 KRR (strinctin) )2k 33
45 FEMRE TR (pyrogalloD) 1y 24 31
46 2-HHEHKME (2-methylphenol) e 31
47  3-4K:2KW (3-ethylphenol) 1y 2K 31
48 2,5-FALE) (2,5-dimethylphenol) oy 2K 31
49 4-LHEAIARE) (4-ethylguaiacol) e 31
50 JEJHMR (gentisic acid) iy 3]
51 “&T%M (2-methoxy-4-propylphenol) Mk 31
52 1-Q2-FRFE-5-HAIERIL) LW [1-(2-hydroxy-5-methoxyphenyl) ethanone] [N 31
53 3,4,5-=HEHRTEE (3,4,5-trimethoxybenzaldehyde) My 31
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Fes LRl E S KR ZFEURR
54 BB THR (gallic acid) T 3]
55 FREL 2R R -6-FR AN H R (benzyl 2-neohesperidosyloxy-6-hydroxybenzoate ) iES 30
56 5,7-_¥ILFEER (5,7-dihydroxycoumarin) Fo S 30
57  KAFALHETT (roseoside) K 30
58 EFAEUCH BS (icariside BS) HEK 30
59 &¢I (dihdrophaseic acid) Tk 30
60  5-(3,8- JtdE-1,5- T FIHE-6-5 A% IN[3.2.1]-8-58)3- HHE-2(E) 4(E)- I IR 2 30
{5-(3,8-dihdroxy-1,5-dimethyl-6-oxabicyclo [3.2.1] oct-8-y1) 3-methyl-2(E),4(E)-pentadienoic acid}
61 3RIR-FM-5-KITFFP MM (3R,9R-oxido-5-megastigmene) K 33
62 3P,60,13B-—FEHEF R LE-7-Hd (3B,60,13B-trihydroxy olean-7-one) =ik 37
63 3B-LWEAEIE-60,13B- ZFRIEFF M GE-7-H  (3B-acetoxy-6a,13B-dihydroxy olean-7-one) BB 37
64 AR (friedelin) ik 31
65 FHEREE (canophyllol) EK 31
66 B-F1EE] (B-amyrone) K 37
67  3B-O-(8-FRHEFWEHL)-12-F- 3R [3B-O-(8-hydroxyoctanoyl)-12-oleanene] =iEk 37
68 2-JRILH H Y (2-hydroxydiplopterol) SR 31
69 o3 {HE (a-spinasterol) Ak 31
70 K¥#% (emodin) WK 38
71 KEFEFEE (physcion) WK 38
72 o-WHER Co-linolenic acid) e i i 39
73 A-TEFREIEIR R 25 [ethyl 4-(sulfooxy) benzoate] % 36

74w A[HE (theobromine)

75 N-QQ-FRFEIRFL)-2-ME Bl [N-(2-hydroxyphenyl)-2-pyrrolidinone]

Gl TS 30
Gl TS 36

4 RUBEMHIEFESE
4.1 EAERAMASIER

T A R AT A A B T S R R K SRR M
AR TR, B PR =B (TG
SRR EE (TC) KERL, Rl S i K fiad 7
FHIRISCBERE, 0B 5 1 vl A R P A 1
IKREFIIC, IA B EIRATT RERER B (0. REA %
Ty A0y oI %o IR T I e A 0 o ), i )k S
(ICsp) 4 0.81 mg/mL1",

[ RS S R (1) 1 AN IE RS SREBP-1¢ /2
FERERG A 0 st iy, ILFS 5T TG
FPRITR A R LR 555 . SREBP-1¢ 5L/ LR
DI R Nk, JFEE TG BRuth 2, ek s
(FAS) HALTE S AKAENRIE, 117 FAS 5 a7 40
HI i RN E SRR, SEOEEN &
BRR BERA R R A FAS S0 IERE
T RS AT LA SREBP-1c A
FAS I35, M2 1 H P,

AL VIR AR G T YIS 52k (PPARs) 7EfiE
WAt NEARE . BRI i 22 U 46
T B A O R PR AR . BFTR Y] PPAR-y 2
PRI AR LR P T 40 BRL. RALRI )
BEM A T 1), RGN T 2 L TERE TR
TG MEREAR. NEEAR. WHZK 6 FIBRZR, LUK
A KAEZ T, IR A% PPAR-y J% PPAR-$
2 FiZ S AR (B e ) o 45 R WIAE BT A 1 21
e, 6 PPAR A% 52 MU VR FH 5 i IR AR AL 4%
HILH) PPAR A% 52 Aeis /6 F 4153 Fl oK BT i
e BARVERMARIRMES PPAR-y B ZARIIME
M ARILEYE R A G W AR, BT SR I
Wk, Pk, vesrh AT PPAR 2 ARIS BE I 1)
By AT RS PR I —AE RO AR AR TF] o [
INf, EVE 2R HAT R PPAR-S K32 AKRE ) 1414y
WA IRIRREE. R, DREEASAE AR
ABEAR Bl bk ok R R Ak 25 T T LA R R A
o Al A AN RE 2R KSR I 2 U A4y 25 5]
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(1) 6 AN AR AW 53 I HEAT — R A1) 1) 538 B T
5%, [ARE R BIAE 2% PPAR-y J2 PPAR-8 H AT ii%
BE 1o Li 2ECRR 5T 2 W ORA% 245 /K 4R ) I 7T LA
S PPAR-0 FEik.

LJEEE X 24K (FXR). T X %44 (LXR) %
AR AR A 5 TR AR, MARAL 254 FXR
A LXR HA WA A0, Ay 2 s e 4
BB fg BARK e Mg ot i K ORI e B 1 77 K 1)
TC. RHEENEHE N (LDL) K& TG /K, BFEk
w5 5 ) I/ P Bz 5T 5K T e R S % 21 4 i AR T
BEJT, WD KRB KA BRI A, BRI R AN
PR RS 2 (ADMA) FALT 7 — 8 (MDA)
(e L AR o 1 S 72 AR e e Bl
BELAREA 1000 mL/d 57 AT AR 34 d, 45
RERZIRHE TG FREEE, Mm% EAREN (HDL)
B, TC FEMERE, LDL 8T R, HG
SENER ZREY AR RN, [HER.
IR AT S RERITE 8 A2 Ak o AR NE T 10
2 RE U Sg/L AR ARRE % 120 d, K
A2 P LDL TG FIFEALIN LT 2 1 (HbAIC)
WA, 1 HDL %2519 0 AL AT g 5 EGCG.
ECG K& T (GA) X FXR. LXR K il% 1k
it A 8 3 ) S 32 A PPAR 2 RV R R T A o
42 IBEER

RAE B0 N &5 s 4 i HCT-8. i 4 i
SGC-7901 ¥4 3% Mkl vE B0, Horh 2y B
B R A A5 L 45 A (camellikaempferoside A)
X NFLIEE 4N MCF-7 fil MDA-MB-231 HAT— /)
PUBRIEYE, 1Cso 23514 7.83 F119.16 umol/LPY,

WL R BEIE S FAS FIFERE BE KR, M
il FAS R 0] RESCA 5 IR RE IR 1 458845 o IRRE 2%
IKEEM AT LA FAS 235, PRI ILHTAPRIHL S AT g
HvA P, R KT (EGF) W58 FAS 1)
Kik, EGCG KA HE-3,3- " H B TREE (TF-3)
TEH H K S mRNA K0S S B B (Ak
{5518, PHLIEF ST Sp-1 5 fighié . EGCG
J TF-3 24| EGF -5 IR W AE 96 orn 4
Wusass . S8 R EGF 5248/ A5 Bk LS -3- 34 i
(PI3K) /Akt/Sp-1 554 Gl el FAS £k,
43 RIS 1ER

BRI A PR A A B I P B VS i A B RR
TPTECN RIS AE R, 5/ NEERR S ) HE 4 AR
A4, AR AI AR W S ARG 7 K

770 0 4L [ N Bk o P8 o 2 1) O PR Bk P 500 B
2 2 AR 24,

TRAL A v AR AL AT ek 15 /N BN () 4
iag), Hrpkae s mAlEA (5 gkg) MBCRN
H G o ARRE AR LB FE i 3 B0 /N HE )
HEREPERH, HEmlsdsofE 82, mnlEek
it 25 o8 FRVBRE 1982 397 391 140 B 5 1 1) /DN B 4 3 e 3 A
ST, TR R AN B 5 4
SEBIBITAF B) T RIFERI S5, IRIE S AE K 2
WIS, R E s s I Th R

IRAEFCRZ RN BB YT TIGE . KA A
25 22 TS A WA A S RV R B R3O0 4
fFs R (2104 105 mg/mL) {RAE A REAC 1718
HRMAEY UEFFE. FUFED ALK, MEE
FREY) ORI ke B95E . At
N TE R EY) R TLA SRR, o S A 1
SR ik T R L PSR g Al R LR G
FAV T 2 T 80 18 v R EEL R U E
HOBH AL R 2 BT, HomdEd A
P B 5 E R AR 2. RN R B R 2L/ B
/NGRS R EE T (sIgA) IR AL
B A %2 (IL-2). REAMAEAKEY
BEA%, M ig RRE FoK eI Re it HIR LG, RIE
fite % AP IE I Y IL-2 520 /N REIEE sIgA (1) 533k o
44 BHRIPIER

RS (ROS) nJ JE i 40 g 4810 I 38 I o 15
ST A T IR, RO &) ROS
25 5 B 0E 40 M ) B4, i AR Ak A B AL Bl
(SOD)> K& BEH Ik ks (GSH-Px) 1EA4
MUK 2 A7 16 1 3k A8 A 40 93 fift Bl T AT R0 B ik
) ROS. HFFUE B 1T A5E 200 20 o B A 2R A0 9%
H1¥ SOD K GSH-Px [P #4) {2 25 BRAR, 1 AR AR
fite 5 ] DA 2800035 38 (0 FRARAR O, [ INE VS I 4
R C BB IRTF AP ISR . A, KRl &
R A BIRFE I (AST) LN R R = (ALT)
AKV-Th i, T T A 3 6 I i)
LA R AR AR 0 K SR 5 EE 1 AST
FTE m A IEE T ALT &0 7 s 0%
4 m e,

ALY TG 1 AT LA A0 b s B JH 4 i
ARk R, PR SRR TG K3 0 i i 1
AR o ARG ZAEENY) 5 B SRR S 2 LU Wl 2 AR
T4 Y TG 945 (1 2k L0,
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4.5 HtfER

PRI 7R R dE /D K e the, B2 EHHR
RRFR . & Ty i RS 2K e RS =
B - LR AT A Dl e, 1 /s SRR AR S 1 S
Fe el

DR e T 7y B AT B B 2R ey X LR B
(camellikaempferoside B) 1l ik FFAG B 43 A MG 1o 1
P B UEMFEER I (AR MERAELE, firs
AP FERRG G IR ) B F RS EAL,
IR EEE AR =42 AR, ik & EEmE pH
Wiz N 7 -«B (NF-xB) 55, X Ap S5
B2 LT ROS HYA A SN R 1 IR TS
LA I, BRRAZ I 40 St BT 2R 2 o B L AT T
HORGERE (RS
5 4k

I JUAEBE R 22 A BRI ol 2 AR % IR A 22 ik
Gy RN BE PERT ST WA o« Rk i) L2 2 3l 43
LAY R ) A 7 1 S 2R AR LG AE A 5 1 20 A 2 B
T AR e 2R, R AT PR R Pl
RIS TERE R T R RN LR RS
R R AL A S BT AL, Al o et By o B
FORWT, AN[E P i 2R 25 b3k i o) i AR A A7 AE 22
St EBARE Ry 72 S ) P R AR A 25
AT AR R A B a3 AR AR AL 1 o 1 — 2D RGP
W

H AT A BETT R W] R 2 LU AN [R] 2 S P 2 1R
AT AR A R 4 FE A, ER TN FAS 78 G Ao ogg
TrTHBE RIS, PR X 224k JR A0 e
KB IE FORT R 22 A4 P8 2 O A v M AT 5 9 L 3
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