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Research progress of flavonoids in tea flower
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ABSTRACT: In the long history of tea planting in China, tea flowers are often treated as waste because of their
nutritional competition with tea leaves, so that these resources can not be well developed and utilized. The study has
found that the components contained in tea flower are basically similar to tea and they are rich in nutritional active
substances. As more and more scholars are aware of the high value of tea flower, the research on its nutritional
components and physiological functions is gradually carried out. The content of flavonoids in tea flowers is higher
than those in other flowers. Flavonoids have antioxidant, hypolipidemic, antibacterial, antiviral, antitumor,
anti-inflammatory and other biological activities, as they can be used as good raw materials for the preparation of
health food or drugs. At present, the main methods of extracting flavonoids from tea flower are thermal reflux
extraction, organic solvent extraction, ultrasonic and microwave assisted extraction, efc. The commonly used

separation and purification methods include column chromatography, and the mainly determination method of
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chemical composition is chromatography-mass spectrometry. Based on the analysis of the basic structure and

physicochemical properties of flavonoids, this paper summarized the physiological functions of flavonoids from tea

flower, and reviewed the research progress of their extraction, separation, purification and detection methods, aiming

to provide technical reserves for large-scale development and utilization of flavonoids from tea flower, and provide

reference for further research and wide application in the future.
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(Camellia sinensis)MHE T I&A . Z5Wi1E(tea flower Bf tea
blossom) e 2 W FUAEFHAS B, "B R S 2R -4 R R 1T Y
YEBZFEIAL . SRIAHSCRI S CUE SEASAR AL s R R i A
RR G RAGRMEAMR, SARZH . EAM. JIER
FRFE . W YRS R, ey
BAfRE ., WG BRIOME . SRR . PP U A R S
T, 2013 AR EZ DA 1 540, Ak
RIAEEE TR AR IR b . U, BORBZ 155 X R AL
IO HAGE R . S TR SRR T T
B ZAL 73 W) (flavonoids) Je 5 1 2 1 E A0 IR ) 22 o,
W LT AR T AR RO 2F . . e 2%
ke, A RO A ZRAE B A
O THAAESY, HprEAl . FRIMAR . iR S DRag
FENIIES, FF I, ASSCHRIZEASRAE T LS, 78
AT HIEAAM E A5 . BRACRRIE RSN & B A Bl |, B2
AMAE TS G A s, S (i M R AR Py e TR
A YA BRI REI T R 0, AR AL AR AL & W) HAth
IRERIBIE S SROT K55 91751, FFilid Sk Ay 4L B
FACE YR, A I, SRR AL
Ak A R ORI AR I S8 R R S0
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Fig.l Molecular formula of flavonoids

1.2 FEWIEEEE USSR

FHECESI . 2S5 28 rh & A R BRI S, ZSME T & %
F RIS AE X . CA IS NZSAE 4325t T 18 il
FE T, AFE 2R . IR IR R TS B
A ZRMe a5 IE R, FELUBHTZoN E, Wi 2
7, HA PR R, A i (glucose, Gle). @ HH(thamnose,
Rha). 23| Mi(galactose, Gal) X Z Wi FI =4 g,
YOSHIKAWA IS AEREH 4y B 5 Ry,
Iy SR R-3-0-LF LM (My-Gal) . iz R-3-0-F B
(Que-Gal), [IZM3-3-0O-2FLFLBE 1 (Kae-Gal) . 11Zx-3-0-#i%]
BT (Kae-Gle) . L2 Ep-3-O- A B 1T (Kae-Rha-Gle) .
CHEN ZEUSVR G0 4l T AL S 57 Ao i Ak 2 S5 AL A 2
T, Horp R e RS A SRR 1 R
1.3 ZWEEAXUEDESE

KM, ZEMIE TR B RS R 0.141%
~0.162%"), X — B THANAES . AN BIFFEI5E 4
TR R, eI RO A M E IR L A PR = T
FHIA A, ZSEAR R & s b A o
IR, ZAEAEIRAEE T BB & &0 58 1230 F1
1130 mg/100 g, ¥y FAH(178 mg/ 100 g)*, A7
R A IR S ) o B R MR IR (0 1.55 1% . FE4EAN
TERR 4.39 £i51%), ZEMAEAER R O I B A LAt
FhIAER I S 2P LAY ISR . Mt
W LR R ARG B2 IR A A A 2 B
FERRIAORENT . 224 PP AR A6 P B BT R A 052
Br, KBZEMAEH S R i 2 FhEETE N2 m)-3-0- 257
WA RN LU 23 T0-3-O- 25 M LT o B XA [R] S Aff
TP A6 P BT 250 1 B A T EO RS, R B A A
I3AT I A AR S, HOR AR O R S AR A b
FIZIROCH MR . W R WA, JFHLL=h
TR R
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Fig.2 Chemical structures of flavonols in tea flowers
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BT A TCETE R, HAAEEEA G WL N
SEVERTA . BEERSEAE Z BT LART DL S B A5 R A 1Y
A e B T H B NP e CALFEIR R, JF L 5
B EHE, fLHOaE AR, R E Ea SE—
VTR Sl SR A YR b (EXERE T EUR
TR AR b R K B R
142 RE&ERH

AL TP B BT S | B AL G ) B B AL
&R . R AM I 1 (ultraviolet absorption spectrum,
UVAS)ZE S, 33X 6 8 68 5 oy A8 255 W) 4 38 1) P 2
HETIHARS . BTSSR Z R

(D)FRIR-BER (SRR ) BN Ay 45 7 B2 Ak 5 0 e i
PIBRE SN, S ML A A Ak T OB I i

(2) VU %0 B B (NaBH, ) o2 X — S B 28 AL 5 1 2 Ja 1k
Bem i —FR IR, A B 2L B 5, IR, T
5 AL RS S WA B

G)YE AL G W5 F i T 5 A R IR 45 A0 BT, il
RIS EREL | OBER | OBRER D BEER . RHER . RSN EAK
RN, R B A 5 1% = S SN R R
LA B 285 W 22 0 88 (8 (Amax=415 nm), FEPEA DO, AT
I FH XA 7 435656 B T ) S TR 2 o ) B il T A
HUE T

R1 FHEDEIRAENUCFELNRLENETE
Table 1 Chemical structures and contents of main flavonols identified in tea flowers
N R, R, R; R4 Rs R T/ .
N . R . - %
B B B SBH MER REH A (ugeDw) oK
rutin Glc®-' Rha OH H H OH OH  <0.05~1.35
quercetin OH OH H OH OH H <0.05~0.24
[16-17]
quercetin 3-O-f-D-galactopyranoside Gal OH H OH OH H <0.05~1.06
quercetin 3-O-4-D-glucopyranoside Gle OH H OH OH H <0.05~0.63
myricetin 3-O-f-D-galactopyranoside Gal OH H OH OH OH 0.012 [13]
kaempferol OH OH H OH H 0.024~0.30 [16-18]
kaempferol 3-O-f-D-galactopyranoside Gal OH H H OH H 0.037~2.03
[16-17]
kaempferol 3-O-f-D-glucopyranoside Glc OH H H OH H 0.030~3.46
kaempferol
3-O-[a-L-rthamnopyranosyl-(1—6)-a-D-gluc Glc*~'Rha OH H H OH H 0.014~2.61 [16-18]
opyranoside]
kaempferol
3-O-[a-L-rthamnopyranosyl-(1—6)-f-D-galac ~ Gal®-' Rha OH H H OH H 0.017~0.02
opyranoside]
[17-18]
kaempferol Gal®! H H OH H 0.28~3.71
3-O-B-D-glucopyranoside-(1—3)-[a-L-thamn ~ Rha*'Glc OH
opyranosyl-(1—6)-4-D-galactopyranoside]
kaempferol 61 OH H H OH H 0.18~8.33
Gle 16-18
3-0-p-D-glucopyranoside-(1—3)-[a-L-thamn ~ Rha*-'Gle [16-18]

opyranosyl-(1—6)-f-D-glucopyranoside]
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N . R R, R; Ry Rs Re o/ .
7 R R o . R N N N = %“t o =
Ry B B SRR R ESR AR (mgeDw) o M
" 2
kaempferol 3-O-(2 -O-p-tranic-cournaroyl) Glc™-E-p-coum OH H H OH H 0.0073 [18]
-B-D-glucopyranoside aroyl
kaempferol 3,7,4’-O-triglucoside Glc Glc H H Glc H ARHI
kaempferol 3-O-galactoside 7-O-rhamnoside Gal Rha H H OH H RHI [16]
quercetin -
3-O-rhamnosyl-rhamnosyl-glucoside Rha-Rha-Gle OH H OH OH H A
chakaflavonoide A N OH H H OH H 0.53 [18]
chakaflavonoide B S, OH OCH; H OH H AH [17]

2 FEMHRERU SR EIRINRE

2.1 MEAMNKIER

B A SRR | RN RAESN | b 4595
TR LA HAE R, TSR & W AR A
U, BR/ANEEP R U s Hy T A5 AE 2T
PI BT AEACROR, A IR A B I 4 O X R B R
(hydroxyl radical,- OH) W BREURIL THEE R C, PiéA bk
JVHGR, X N TT RIS AL w42 B0 A BT RE W AUF 5 25 08
T A BE, WP 1,6- TORE-1,3,5-C = bk
HeREr, AT A MR B i IEEUR 4 A
HeAbi 0 s Y, WIESE T 2R B AE K BT L ISR AE R IR X B
ZLAN R AR AR AT B S, 2 W RS A Ry T X e 4 5
T H BRI B T R Y BRZL A0 AR E A B s A I
PHE . YANG 5210 SIS . ZBR CBERIE T BXd 7%
TRKHN 70% L BRI AESR I HEA 1435, I E A AE 4¢3
BT 2,2- R - 1 DR ER NG BRIG M. IR S R R,
WAL LR (ethyl acetate fraction of ethanol-extract,
EEA) M 1R Z R 43 %55 B el 25 i 28 K& M 5 13 (SCso
11.6 pg/mL), HUREZHAL Z BRI (ethanol-extract, EE)
(SCs 19.7 pg/mL), XI55 B B 55 i 5 T o fth 2l
g3, HEWTE B BORIERR B B ERE S, P rypt
TR RTERRAER BRI, A 8 FLASER A 5 Fhim
Tl Xt 2% B A T 4R A e 381 o 24 ),
22 HMEFELIER

WAL G YIRS E T 2R | ZHEBIE O M
g, BABUSIORFEREAL . IR IMAE | B . P,
P/ IR A R 0 1t/ B SR S T LA T O ik
MBS I B G ) 85 e . B . =
T | B de-3-ME R JR I AP SRS MG ot & B,
ZERAE L ZE B 3-0-Gle-(1—3)-Rha-(1—6)-Gle . 111Z3 8
3-0-Gle-(1—3)-Rha-(1—6)-Gal S5 8 {2 b &4, Xl [
HEHFFH HepG2 AIMLAR FRBL A Ml 1, 250
RIAAAC BT AR S R AR AL TR ) S EETE S

5 WA BE 3 0] N K 3R (endothelin, ET)E . i
EINES TS il T AN E T S S BTN 1 R
ST LA A 4 25 A O LR, AT R 1 A
PEFE AN, R DM R A . T L 4 5 T
P

2.3 mMEER

B0 A 1) R A% 300 3o 410 ) s 200 L B L 0 B R
HE RS . BERIEILE P RIE | SRS PRSI 55R 18,
RAEFURAER . B PN BRI 60 H A
e, BB RIBGR), SR PR I 4 B R IR0 HE T 24
YIIE, SRAFWCER A 4.7 mg/g BIZA AL B RIRLERY . 76 37 °C
5% CO, 751 T 15 7% MCF-7 4 24 h J5 il AZEH A6 & i
FLEEIE W, FRAkSds R 24 048 .72 h IR AIIEZHIPET, T
Xof BRZH R WLAR AT, FRAZSAAE T A BRI 25 ) T e 4%
S AT AN MCF-7 (94K . ERHART 4511 B # i
B AW REE S caspase FKIKZ A H I s/ ¥t
P2 Bel-2 8 R IXTTE S HCT-116 451798 40 M Y
AT, BUABFSEIESE T NEER DY SR R AT
1 PV B v BB T SR I BT LA PR TR 1, 3
Ry — 20 FE R ASRAE B ER2E AL & BT B e Uy 1 1 3 B
WUFSL Rt S
24 MERMKSER

HEZAL A YAl LA HI 4058 DNA 1 RNA 13RIK . 52
WAL R A3 B, 35 P LA R Wi 20 RS 45 B 3 LB B AL
KA 5T 2 T R T e R A R % AN R S S
S A AN P B T B | S A T PR B S5 T B R A,
MBI AE A, SREEE . DUREEMIMER . TR
A%t A0 B A A A R A, R 5 S PO g R W,
B 2 AN 5 W) RE A0 A R SR AT A, xR i A
PRI e 5 A1 G 8 AR R o 1422 B TI0IE T 5 2% 9%
T 14 25 RS 4 B2 B T 4 v €0 2 R TR AR AT T 4 B
EW MR, &/ E ¥ & (minimum  inhibitory
concentration, MIC)Z3 3|4 4.5 1 9.0 mg/mL. A4k, RS
LEYEATIRS . PIRERAI DI AR @i |
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2.5 RIEA

RARENE— NI R B R, R — R
PPER A R N R B AR NS SRR R i . LA
YA B E BRI, AR FPLH 32 255 5 na w51 i
E M —%E AL A (nitric oxide, NO)FY =4 . #1520 it (5
FEAE L IHANIAE SR AR L Y E AL R A A AL
iy I, ZRRIEE SR ENO S Y, &
JENE LB — I BR R AT NO 7728, il NO 2k i) 2
LR TEE I AR AR, 2R 34 S 12050 1o i P il B 4R B
PRI A REEER, JE R NO I S T 24 b R v
JER TR, 250 5 OB YR 2 4 1.20 mg/mL i, NO
PR BT 1K 5] 93.94%, 6 BH AR I R O A R $
B T 45 g M A i) LPS 753/ )N UM i 5 s 20 i+ NO 11497
Az, [ AT 0 O R B R A B AT — o P AR A T .
TR FETZE BRA WEIE S A BT BT R B, A A5 1L
B P AT R AL KA FRAILIEN 6 A 4 B A, I
WHFFE RO IO T i — A
2.6 IATHESMIER

BRI A T R AR, XAEE AR
BN DA I AR USSR T, RS 5 M 32 A BT
SR G F DR . AR B S Ab A W an s s | 2 e
2 A, SRS BN ZS SEb E E R A
9P . e IR . RSP 0 | Bt/
TRV SR A7 25 S 00 M S 40 B8 47 AR TR B e S FR ),
R AR S R A S T R A RS R s oh
fiE . B ST R RN A i I VAT O o R A2 T R A
JE TR PN EE AR bR YRR E A K & R R
fiff. AIFRTY, EEZG YR D E R S, o
TR AL SR AR, SR TR . G SO e s
BB S BRI K F7E (isodon amethystoides)H ) LB
i, BIF5T e AT SEHE B T A1 16 R 2 45 A6 JBORH 28 /) Bt
T D92 TR A S Tl AR R 4 S IR Bty A R P S IR TR R 4
AR Y BB TR X CCly B/ Bl (mus musculus) A5 Y
PRAPVERT . B ETA AL B 25 A0 A W0 O B e R4
FATEARBE JJUESE RN H o

3 FEMHEERLESYSH

31 R#EFE

Ao o SR A T T 11 L AN 5% 4 A BRAR A SR TSR G 4
B8 i A M ENRIREGE . BHARIZERGEL .
AR 4 B AR BOE ST G AL RO 3 258 T4
WO 4 rh i S RS 4, T At dal B AR B SO o

B, RSB Y I A RO . BRNESEP T s 2
PR BRI | R P IR T S BB R P e AR 1
AR AL P B B O3 . R T SR E T 3 R
WO B M B 2020 4, e R BRI e 125
FREGAEE 95%M L . BRA LA 1:15 (g/mL) . $2HURE A
80 °C., HEIURF I 90 min; 75 P IR % PR T 22
e SREGRIE 95%R L . BRE L 1:30 (g/mL)., $2HUR
JEN 45 °C. FEHUE] K 80 min, FEJEXT L T A FHRECY
A B I B A R B R R AE BRACR, B R e
We 235 IR AT B ZE A B DY) B A el BEAICR
Bl PURALRE I Bk . DRSO A R R
A AT RE LB ol SERR AR L 1 m b4 AL
TG PR B2 BT LAGE— B TR dh . fetidh . PR
Al 2 S ST
32 oBEa4iIZ

TE AR A8 it ol A v 2 A8 6 8 I 18 2 Al 1 20 RF 5T
D5, B I R 2208 AL 2 BT €00 335 12 S5 X A 6 3 1 A
Sy AT AR B AlAL, BUS T PRI . 2R TR o 5 167
S T B L2 SHL, 0008 Hh A AR S I d A e
oAb TERRASR SR ILAE b, AN 4 P [FARY I v i 2
AB-8 Sy i Al S8R e A 4 AL IR AR i O 27 T i Ak
IYESITI
3.3 KA

A WFFE i kR 5 Ah-RT WL e R | e RO
@ik BT OIEINENE TARIZER AL 9 S RETE AL
AR P BRILZ AL, (i I AR AR T A
e PR I R URE YRR R, L I B A AR A 2 A
S (ARG I e 5 B A R, 24 UUR: R R OB (% -
M ) A& I - BB Bk B % 9% (ultra performance  liquid
chromatography-mass spectrometry, UPLC-MS)XJ A [r] 5 Fi
PIZAIE BT A TR, DI R . MR . LA 3
T T P A s o i R A T ST S5 AT, H A T
AR AR AL TR I B AR 2R G SR e . %
P % B2 SR OB A0 8 3 - R 4 B B % (ultra
performance liquid chromatography-high resolution mass
spectrometry, UPLC-HRMS)SEH T AW 4L H &2 fb 22 i o
S 2 RN AT A, FEASIN 137 Fhfkiior. fEit
FERE b, F A 1 U S (integrated filtering strategy, IFS)
Xf RS o3 HEA T DR B 1] RU3, A H A AL o
(SRR 5 1Ry 1192.88 pg/g, MM i 38 R BT L5 H LAY,
Hrh AR S i e i T, SRR 204.84 ng/g 1% 58
TR T ARAE A R O i AR O, AR
o TG R T AT AR AL S T, AN AR IR BE T
FIFI PSR AE T Hr (B A B 15 L o

HETA AW AL B R S, or e alifl . oAy 4
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SESFWIIR B W SE %, 5 S0 NS G B WA A B 43 5 2l
BRI B HOR | R B AN LA DK TE | R
TN ESILAE), FIGERM AL T B AR AL & YT R B 2 i 5
BBESE, A AR A BI04 At S T Y R
RIS

4 B E

Bl & F 55 TR, A A6 S5 I 2 Ak 5 W 10 43 - 25 4
e, HPAb. FEImAg . bur S Re iz s
FINESE R PRI 28 Al b B ARAG B T4 e 4l B ) 25T AE
HEAY R, NIIREEE AL . 255 . HHS S AT A
PRALT RATEURE, FRAE SIS S W HA T R I K N
FAME, A5 HaA 75 2K (0 SE 30 500k 3 5 F e A
KNEE . (NS A S A A 5 rb s i ) S By B B R,
TGS )y SRS b, R 22 350R T 22 1 A A A 5 i 42 B
alifb 125, AWrEg m PRIl B . (2% S A AR 1 5
Wy — A O R 2 T BRI S, TF R SR AR A A Tk A
R TFAW2E T, A T A6 B o () A 5 Bt
ST RIS LAY . (3)EE N T HAT AR 2 e R 35 1R
T, TR AL B A PRI RE A B9 R 2 AR rh e bR
k. B fE rE, HAD BRI UE 5 DAL I &R T
2R AT K

W E RGO R EdE, 2020 43 EA R R 4824 5
O 1 EZRRE AR AR 75~115 kg BEITHESE, A4
T0% 7% 18] (1 A B 2645 AR, BB 08 A2 7= 2 W 46 T 46 J50RE
200 277 t. FREZRIEFE B EZ K, A HT &
FIH, KM KL T4 R & 8 TR AR KO, JF7E4E
KA RS | B SRR IME . B A AR A S5 T
AEEE, B2, BRRAERIEMITE AT SRR, 12
PRSI T VRN T L™ 2 RAFR A a0R% . b aslas A
SRR, WS L K R R SRR >
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