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Assessment on Antibacterial and Whitening Effect of
Tea ( Camellia sinensis) Flower Extraction
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Abstract : As the reproductive growth product of tea tree.(.Camellia sinensis) ,tea flower is quite rich in bioactive com-
pounds like polyphenols, saponins, polysaccharides , amino ‘acids and proteins, which have antibacterial and whitening
functions in some former researches. This study analyzes the bioactive compounds of tea flower and its extracts and evalu-
ates its antibacterial and whitening effect, supporting further development of functional personal care products. The main
experimental results are as follows ; the/main/composition of the tea flower extract (TFE) and tea flower is the same,but
the content is a little different;soluble carbohydrates increased by 17.51% ,polyphenols increased by 25% ,amino acids
decreased by 66% and saponins decreased by 90% after being extracted. TFE had obvious antibacterial effect on Staph-
ylococcus aureus and Escherichia coli. The minimum inhibitory concentrations ( MIC) of tea flower and its extract were
4.5 mg/mL and 9. 0 mg/mL respectively. TFE had whitening effect through changing cell morphology and inhibiting cell
proliferation , tyrosinase activity and the melanin synthesis in the model of mice B16 melanoma cells in witro.
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KM F ( Escherichia coli) F14> T {0, %6 28 BR 7
( Staphylococcus aureus) , W Wi VL& WA YIOF2E T
/NEL B16 SRS ZIR AN, W T b SR A B b v 20
VISR

ZM ARSI (B E T 22 :30 min (80 °C 3 jii £
YO, UG ik R UG S B A T 4 (4 ~ 8 T ),
TP (TR 240 °C, Y FHEEE 110 °C) 577
PRES AN S A PR R R 2SR AL
A ARE) 5 ZSRIAE CRAG A AL BE AL )5 57 B 25 7%
IR AR 48 ~ 772 h, i 58 BE 5 KRR S AE T 20 °C
UKFARE ) s 4EA 3R C (V) , T V4 s 3 BAL 71 L 7y
( L) A AR,

1.2 RH

R A A B R 3RIR (25 48 AL 22 0
MR HE], A ABIGR] BR) s RPMI-1640 537 5E (BT
WA BE AL R A 5 i 2R 17 (Fetal bovine
serum, FBS) , - HyClone ( £ [& ) ; MTT ( U FF JE1H
R R LUk ) 20 2 A K 0 A 7 P A I R
0T R mt LR MR R SR AT BR A H

BRI (Gallic acid, GA) \REEFILERIEK
BFINE (EGCG) R B+ LA (Epigallocate-
chin,EGC) & JLZS R I & T LT ( Epicatechin gal-
late, ECG) . JLZS & (Epicatechin, EC) & & T JLE
EINE TN ( Gallocatechin gallate, GCG) 3 & T JL
252 (Gallocatechin ;GC) . JLZ5Z % & TR HE ( Catechin
gallate, CG ) FlJLZ R (Catechin, C) ARifiE i, 72 fig £ 1
(L-3-(3,4-Dihydroxyphenyl ) alanine , DOPA ) | Triton X-
100, 1 J- G A% 30 B L 27 (176 ) B2 S A7 B4 ) s wim
B T H AR IR TR A,

B =085 T Wi R VI AL IR . JECTR) | TR S, — 4
WhIR AP AR 24N = LA VR 95% Y
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Ji , s, W T R DU A A PR F
1.3 (&

HPS-250 A A 15 72 48 (R A Tl A6 56 A AL AL A
J7) ; Beckman coulter DUSOO 4356 11 ( Beckman
23w, I 55 B SpectraMax 22 I REREFHR X (inJH 73
TAXES A AL L) o
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2.1 FEWEREERYERSRNTE

R E S 2% GB/T 8313-2002 , 8 i 2 i &
S = EALER LR R 2B E S % LB
MBI B G Le 3 R R R E B % b
YR IR R E 2% GB/T.83142013, A
IR S %% Dls i e ek i S %
BR-TRRR Lk B TR N MET S L2 R &
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2.2 HEEENERE

FH A= R 28 MR BE 3R 55 (BPA ) B K FF B Al
LW AOABRE , R A HAR A E TFE 9 30 18 1%
PR RGBT B TR 2V K Y A AR S
AR TICOE CL B R 1 AR A b, ) A= A 43 il
A 2007 L i £ M 80.60.40.20,10 mg/mL
TFEAF: 1 o B AT BRI 4 25 (00 5 4 3K BT 14 355 7% ML
BT 3T CCHEIRAMNEESE 24 h E IR E RN

I AR R TFE 5 B8 BT 5 7R 32 43 50
136,189 4.5 .2.25 mg/mL, 3 2 HAR L I
AR TFE RS AT Pk, DL A= EAR JE [ L 3m
Rl P ) e/ N A R e o b T 32 I AR P 5 (BT 7 3k
J&(MIC) ,
2.3 FEWEREIEE BN EBENE 7 E
2.3.1 DA BI6 Z&Emmunizi Fesh iy a s

B16 72 {0 23988 41 i 55 72 4E & 10% i 2R 1l 3 1
RPMI-1640 }E3t | & F 37 C,5% CO, 1 FE
BRSPS WA o B T A 4 9 A
B % B 1 x 10° A/mL, f H 27 80 F 96 FLAR
L BAL 100w, (A (0 3 G At S g B A+ 6 FL
B, BfL 2 mL) 55 5% 12 ho R BE , 4 LA
BRI R R . TFE F1 VC (W 20 B
P&k 0.10.50 100,200 300 pg/ml, F5A4 15
B4 ANESE X IRAUM AT B IR, B3R 48 h,
2.3.2 MTT &l B16 s R & & 9% tm o 3g 70 &

25 b P 48 h J5, AL A MTT 34 7] 50
pL, JEFRAE TR 4 h, W5 LIS, BAL A 150
L ) DMSO , 2 IR 5 1R 51 5 FH BRS04 FLAE
570 nm T GIE . 0B (A e A (1) ST

(=
o % _ F33L 0D fE-= 3L OD {4
mRRAR (%) = #HEEE OD - G 3L OD A

100% (1)
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2.3.3 B REEBEH N

2P Ab PR 48 h 5, W FE LI, BALINA R 1%
TritonX-100 FY PBS 2% i 90 wL 1 1.0 mg/mL )
L-DOPA 10 pL,#75 30 #)5, & F 30 ClaE KB
#1130 min, U1 %E 475 nm ZbAIWGAE . K 2 BRI )
THEAX R AK(2) 4
B BRI A (%) =%moe% (2)
2.3.4 ZeEHmFwm

ZiAb I 48 h J5 , WS LW, PBS I RE
YE2 W WAE I T A R, 1 500 tpm B0 10
min, 52 FIEW . A 2 mL 9 PBS #1577, 9k
JE A 500 WL AR 1: 1/ OB LBk, =R T
JiE 30 min,3000 rpm #5.0> 5 min, 522 FIEWR, A
1 mL &7 10% DMSO (1 1.0 mol/L %) NaOH %4 ,
80 CIKIA 45 min, il 5 H 405 nm b EAE .

BaRE BRI AR A3,

Bokohd(n) = SELODA

x+ #8208 OD 14
2.4 HiE4bIE
SEYREL 5 SR FH SPSS 20. 0 #4748 it 4 i L
Tukey’ s VAT 7 25 50 7 S 41 0] 2 3 LR 6 485
RIPIME £ bR 22 (mean + SD) KR, IFHIA N
P <0.05 i, 2R BEA5H# 5 L

3 GREHLH

x100% (3)

3.1 EWEREERIARK S
3.1.1 AR A FR B £ 44

TIAE LA AE TR IO A B B B i o3 B 285 SR
B 1(a) FE 1(b) o A AL K A A UY) 1) 32
SR EA —EN R AR T A YR AR
YN AR 41.43% W iEYE 288 2. 12% , 21
8.13% , IR 2. 42% , AT TR R 14 5. 37 %, W1 K
2.01% , %8 % 2.01% , n[ M0 > LS ol E &
F > EERE > AT TE L > B = 2R s e
SR 25 W 5T 1) % B R URA - AR A 58. 9%
AT 24 8. 85% , 2k 10.2% , 518 7.2% ,
AAEMEEE 6. 1% 55N 1.8% , &K 0.2% , il %
PEWE > Z 1 > AR > R > WA RN >
> BE,

PR ECT W AR, K501 T o 12
MU, SRS MRS Y i B O, BOBE B i B
17.51% , 2 T ARSI 1.2 B8 v Tl A
I EE AN Z W5 W I K it s 15 22 W 2 B3 i 24
25% , J2: T 02 4 119 22 13 A Ak AU TR 2L 00 22 My, T PR A
87 LA F 49y EGCG GCG ECG EGC [ it 1%,
R TEELRY EC  GA 5 2 5L R & RERFAIR 66% , 16 & i
FRTHRE ; B2 W W AL, O T 1710 22
A B R TR BRI AR AR 08
RN B Ao o b 255 o 0 O 5 8 ) R T PR R
AR

38.63%

(b)
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Hfth Others

OB 8 B 0B O3

1 ZRTE(a) REFMIERIY (b) ERS S

Fig. 1 Chemical constituents of tea flower (a) and tea flower extract(b)
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Table 1  Content of catechins, gallic acid and caffeine in tea flower and tea flower extract( % )

s T
[ Ingredient
Content
GC EGC C EC EGCG
ZHAE Tea flower 0.60 £0.02 0.68 £0.02 0.23 +0.06 0.21 £0.06 1.31 £0.04
ZAETE I Tea flower extract 0.21 £0.01 0.56 £0.02 0.08 £0.01 0.23 £0.03 0.85.£0.02
P %
[Z=N Ingredient
Content
GCG ECG CG GA CAFFE,
ZSHAE Tea flower 0.26 £0.01 1.30 +0.03 0.06 +0.00 0.05+0.00 0.07'£0.02
ZAEHR I Tea flower extract 0.17 £0.01 0.61 £0.05 0.02 £0.00 0.09 £0:01 0.06 £0.05
3.2 FHERIWBIEEGE AESR B FATIN R G Br ( W 2) o

AR S MR i A 1 P <5 0 () 4 BRI, X
R2 FRERBMEIMERR

Table 2 Antibacterial effect of-teaflower extract

MTFE P B4 Antibacterial circle diameter

2V (min)
Drug concentration
(mg/mL) KR H S AR
Escherichia coli Staphylococcus aureus
10 7.33£0.58 + 8.20+0.72 +
20 9.80 £0.44 + 10.00 £0.00 + +
40 12.70.£0.52 + + 11.80 £0.26 + +
60 15.63 £0.64 + + + 18.23 +0.40 + + +
80 17.23 +0.40 + + + 20.67 £0.58 + + + +

TE:+ 4+ + P TR B AR >20 mmg B G + 4 + "SRRI B HARN 15 ~20 mm, @86 + + 7 FORIMEE EAR 10 ~ 14 mm, PG
“ T FORIME B EAEN T ~9 mm ARAEG P FRORINE B E AR <7 mm, AR

Note:“ + + + + "means bigger thar 20:mm, extremely sensitive;“ + + + ”"means 15 ~20 mm, highly sensitive;“ + + ”means 10 ~ 14 mm, moderately
sensitive; “ + "means 7 ~9 mm, slightly €ensitive; “-” means antibacterial circle diameter <7 mm,not sensitive.

A1 2 AR B W O 10 mg/mL (2R AE BB b IR TR AT B, BT A R T 4 R X
S BV TR AT IR MG o R A BRI A O™ A ], DUA ) ok
BOR o RN 40 mg/mL 5, 2R 7E 312 HU ) X ARSI i AR R, DU AR AR S U
RIS o € 3 70 BR i A I i) SRR GR B b 20000 36,18 .9 4.5 2. 25 mg/mL, I 5E AW A4 L
B BURETE g 60 mg/mL I AFIR R . X T W 2 R W A S I R U, SR R L3R 3
<5 0 (B 2 BRTAT, 249K IR 2 80 mg/mlL, Bl Al 1k 5]
R3 FRERIYNAREHNREMERE(MIC)

Table 3 MIC of tea flowers extract on different microorganisms

ZATEHE B R 3 Tea tree flower extract concentration

A (mg/mL)
Strains
% 8 0 4.5 2.25
KIHFFE Escherichia coli + + N - -
SO ZEREE Staphylococcus aureus + + + . )

TE: + T FORRAR, - RN RAE K

Note:“ +” means nomicroorganism growing; “-*“ meansmicroorganism growing.
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UZEPAESE I BT vk R T 4.5 mg/mLL i,
A FERRBR I 85 77 R 5 B T G R A AR TE DS R
TESEEUIHR B2 g 4.5 mg/mlL 15 AT 300 761 2F AR B 0
SR OB AR MR R h 2 e 48
B BT 9 mg/mlL I, 20 JEAR B T 5 35 i
SO TCE IR, RIS AE SR R AT
R R < B 0 R 2 35K T 1 e XA T Ak B2 (MIIC) 43531 o
9 mg/mL 4.5 mg/mlL,
3.3 FEHLREVHEE B IROGEN
3.3.1 R BIO ZEFBMIAT & F BIG 5 F 0
e

/INER BL6 62 3238 4t L =22 S W AN, ) L =
WREA R 1Y b R R AR L, 285 25 W Ab BEAY B16 4

ML A RN AL 3. g R R B, X 4L (A)
AT S IR, AR KRG R4, /INEL BL6 20 i I e
YY) R 22 B ARG A 200 ) 32 22 B A 5 AT
AR RE B A M L 5 2 0 o S AN T e
(10,40 80, 120,200 pg/mL) FyA A AEAR L , I
1E 37 °C,5% CO, {EAREZHFRA NG IR 48 h 5,
HMIE S B T AR 2 FiE TFE %
BERO By, A I 25 78 i kA M, BT B16
ML oA T B B R B A0 S A AR T L A
BV 2006 ) £ ) B8 R 2 Tt ot v O
BT HRCR AN SR D B K , BT AN REAH
BT ARG . AP JE SR I 2 e S K 3
120 pg/mL i, 2008 B ATE T 40 25 0

D E

F

2 AEIREFHMERIIT B16 R SRS 0
Fig. 2 Effects of different concentrations of tea flower extraction on the morphology of B16 cells
TEAAXFIRALB, C, D, E, F FORZERAEFLIB LB 53519 10, 40, 80, 120,200 pg/mL,
Note : A was control:B, C,D,E and F were treated with 10,40,80,120,200 pg/mL tea flower extract respectively.

MTT JEA6 I /N BUBLO S8 10 2% 240 i 38 78 4% 1y 45

AT 4 JTr7 , 240 B A 3 o A FH i 245 9 1 34

RTMER, =2 W RN . TFE % BER 2 50

/L, AHF TP S HEREA , 7E 200 pg/ml.
LIRS TRE 3 /N L B 16 5 22 241 0 7
BRI F V...

x4 FMLEYXS Blo MR HE RN

Table 4  Effects of different components on proliferation rate of B16 cells

A3 %E 2R Proliferation rate of B16 cells

2 L
Drug concentration (%)
(pg/ml) 0 10 100 200 300
Ve 100* 101.17 +2.83 93.34 +6.93" 85.29 +3.52°¢ 64.54 +4.82¢ 49.11 £1.66°
TFE 100° 100.04 +1.11° 84.12 +3.87" 68.43 +1.44° 63.58 +4.07 47.99 +1.44°

E:a,b,c BRI Rl — 25 Y Ab BN A1 BE 4 2 i) A9 22 S, AN TR) PR RN AP e B 2 5 o

Note:a,b,c,d,e,and f represents the differences among different concentrations on the same line.
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FH 4 AT, 33X 9 7 245 ) 25 i 00 ) B 40 2% 4 i
A, T TFE 781G B2 3 [N A% 508 B B A T
Veo GG AL S 000 RE 245 R, J5 22 TFE
Ve BTN SIZE 100 pg/mL PIA
3.3.2 A BI6 E & F 55 tm % RUBR B E LR E
Ex A RENZ

Vo TFE Xf /N B16 22 0 2253 41 it v s 22 R ity
TEPER RS Es R, WL 5 FIrvR . S SRB ,  Ff

2% 240 i SR T P Y A IR O R
— BRI R ALY . 4 TFE 3N 10 pg/mL
i, 240 3 A T 2 1 0 2 7 500 1K R 4 A
R R T B Vo, (ELR R B f 3 KOs 2 4k 242
WeJE 25 50 pug/mL s i 20 il 1% 2 T U S 3 AR,
H R TR Ve AbBRAL; 24 TFE v B3 in =
100 g/ mL A, % 42 1 il 115 B 1K 22.68. 98% , At 1
B W EEER

&S5 TFE R V. 3f B16 A A AR S ER B iE M A 32
Table 5 Effects of TFE and V on tyrosinase activity of B16 cells

YR 1% S BR T G 4 Tyrosinase activity
Drug concentration (%)
/mL
(he/ml) 0 50 100
Ve 100 101.20 +5. 19" 92.17 £5:47% 84.54 +2.60°
TFE 100* 97.79 +3.80" 76.51 +8,50" 68.98 +4.30°

E:a,b,c FFRIR Rl — 25 Y Ab BN [RIVR E =2 81 22 S, R IR i 3R A e B B P 22 5

Note:a,b,c et al represent the differences among different concentrations of a kind of compound.

V. F1 TFE W35 % B16 4 g 28¢5, 25 45 B 14 5 i)
BORARRL, 2 10 wg/mL 5, TFE gh 324 5%}
HEZH 0 2B (0 28 5 0 2 (R 9 22 53 R 38 3] I8 35 MK
LT Ve AP S5 X IR 2 Al A B 2E R
BE% TFE Fl V, WAL 5 % 50,100 pe/mL, &b
PRADG N ) B R A 2 B R S, fE

10,50 e/ mL B, TFE 1 i 2R 5 38 5 )l 1 A0CR 2
58T Ve, fE 100 pg/mL #KEE, V, MR ORGSR
RORESR T TFE, X 53 4 Ik 5 4R X2
M R BEE R Ve BR T 40000 205 AR e 1 bk LA
X SR, RERS KT R (0 3 UKL 22 L0 AL i i 2
B, BT i 20 A 38 Bl KR

F6 AREKEWI Bl6 HlEPEERRSRENTMN

Table 6 Effects of different compounds on melanin quantity of B16 cells

2R M {6, 24 i Melanin quantity
Drug concentration (%)
L
(ng/mL) 0 50 100
Ve 100" 94.98 +4.50" 81.33 +2.68°¢ 67.59 +2.90¢
TFE 100* 92.89 +3.91° 79.11 £6. 19" 76.11 £1.71°

TE:a,b, ¢ ZRIR Al =29 W) AbBE N [RIRE =22 81 B 22 S, R () P B 3R A e B Ve 22 52

Note:a,b,c et al represent the differences among different concentrations of a kind of compound.

4 ATig

ZMIAEAE N AT A= 7= I B F= 4, PR ARAIG, SR
MAWMAES A F & WG, Kb B2 MEH &
LB TS T 78 QB/T 2738-
20124 H AL ™= Shpe sl (0 B RCR VR D73k ), H Ak =
S ER IPRRE H B AE ME BEE  S  A
BRTR R RN (e S BR 55, AR Syl R B 4
B0, 2 R RURN R A 181 R i 7T, & B 5 A A 4
U XoT 24 JH B 235 A A [) ) 4 0 ) g R T (AR R
22 [RFHME ) AR BT (FRER 5 22 R PR ) 2 5

A EGRAII R o AW AE SR R AT B A 6
AL ] 2 B R (14 R AT AT e e JEE (MILC) 73531189 9 mgy/
mL f14.5 mg/mL, B A FESLIBIH L 939
TR P AR K, A R ROR 58

MR B R A 2R T2l PR AR DIRE A, B
ERIE AR O R MM 52, R — 2P IR
RO S 107, 3 rh HC AR A 2 4 R . 1
b, AR AT — P LA ROIR SR A BRI , AR
AL I PR 10 R A A PR € ZRWURE A ] Pl
e A O WAL IR R AT 22, DR BB R AT 25
IEH S50 R OR MM RER K3 HA HEZAEH,
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B  2R B0 B B DAL 52 TR 00 3R A0 LR S Y
)20 T A B G SR € 3 A0 M SR B R AR
2%, /N B16 SR ZR AN ML i IE R R AR
FEAL T B, HAAARHH S AR IE # G R A AR,
/INER BL6 TR A 30 A M A R 24 1] AT (8 3R
ARBITFE) 2 A A A MIASE A [ N AN 5 1 DAk
PR IR FP R ATZ AN . AR LRI L BE, SE
FUAL D)™ it i o BELIBT B3 B G i B —
JRIARAR R R SR F A ) LA R /0 PR 8 R R H A
FUAT, At B Bt dr Al B e o )i 1 — sk SE H
IR Ve, FE AR A P R B A 1 2 PR Y SR A SO, 41
i) S0 2R PR A AL, 3 T i 2 T 5 A il A i
BN BBLERS T VE I AT BRI BN 1~ SEER2
R,V AT 1 il £ 2 i I Y, AT
DAY o) 5 3R A0 M PO 1 B, AR 45 2 PR R 11, A5
240 M By PR 0 3R B, RE IR B 22 EMAE UK 56 B
M. ZERE R, A B PR S P R B RS
A RE AEBARMKEE T, TFE FSSCRER T Ve, X
45 TFE /529 J5ORHE HALSE 57 T fh L A9 B KA
B (A — PP FER T
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