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Study on the antioxidant and whitening effect of rose fermented broth
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Abstract: To evaluate the antioxidant, whitening effect and skin
safety of rose fermented broth. Method: Rose fermented broth was
acquired by fermenting saccharomyces cerevisiae with rose. The skin
safety. antioxidant effect and whitening effect were evaluated. The
human whole gene expression profile chip was used to explore the
whitening mechanism of rose fermented broth. The results showed
that the scavenging effect of rose fermented broth on DPPH radical
scavenging was obvious and its inhibitory effect on the activity of ex-

tracellular tyrosinase was in direct proportional to the concentration.
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The intracellular tests showed that rose broth had inhibitory effect on
tyrosinase activity and melanin synthesis. The gene chip detection
showed that the possible mechanism of whitening was inhibiting the
growth of melanoma cells by down regulating the gene expressions of
NGF and FGF2 in the melanoma pathway. Human patch test
showed that none positive reaction was caused by rose fermented
broth. Conclusion: the rose fermented broth had a high skin safety as
well as antioxidant and whitening effect. The whitening effect might
be caused by down regulation of NGF and FGF2.
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1.1 #FRFIL S
LT RORHSR

PR < TR TR, £ o R 3 A ST T

B R E g R ASOR A W A BR A

DPPH . 3 #7 41 , 74 % 35 B 78 B a7 (R i) 5 5 A IR A+ 5

EN U= W A L U 1 A DI

BRERE 8 RBR =)\ L-s R K B TR - 43 W 20, [ 2 4R
WAL b 23 00 A BR 2 ) 5

REIRAT . o Mo, g BT R T B ey A BR A ) 5

% PR : 25 KU, P A% F S 75 L 25 ( 1) A 5 A IRA A 5

/0N BB €5 300 A0 L (BL6) L 13 J5 400 M L N i T 4k 41
r (] B2 2R 2 e RR A S 2 BIF 9 A L R U PO

DMEM &85 (T8 : D523 10X 1L, P #% 71 B8 4 H1 25 ( |-
R ARA T
TP (DMSO0): 99.7%, b 5T H R B R A R
FBS: 1 X (LM B vl L AD B E R T A A
HHER —HEF 100X (FR 100 55 #FD . X EHET

/A\#

&l

=
I

1.2 FEREMUSR
AT DL 43 G BE T T6 St 20 Y, b s 1% A 38 A 4%

AHIRFAE AT
P B 724 HZQ-X100 B, K G TH ST &) ;
CO, 55 F 4. WI-80A-T1 T, [ ifg ERH U ZF X & A IR
B0 ML HC-2518 Y, b 50 A pg A0 55 30 % i 4 A IR
B F7R4X : Tecan Sunrise L. 555 (R 5 5 A R
R B 0L 5810R AL, f#[F] Eppendorf A w5
¥ TA/ES :SV-CI-1FD B, FigH sl A R A A .
1.2 REH*E
1.2.1 BOERFERMH % W10 g WM TH 5 300 mL %
B KT 500 mL 4B IR S, I F 121 °C K7 30 min,
W B2 20 mL ¥ 3k 10° ~10° CFU/mL [ FR 79 1 1 1 1 W 7
THEBEGHEMBN B T 5 KWREGW T, T35 CREK
PGSR 30 h, AR R B W W T 121 TR
30 min J5§, T 5 000 r/min B> 25 min, W& b 35 . B N K
R W o
1.2.2 ke

(1) Bkl . GB/T 5009.8—2008 $h47 .

(2) MWy .4 GB/T 8313—2008 47 .

(3) B AR -3 GB 5009.5—2010 #1447 .

(4) METR 4% GB/T 5009.124—2003 $h17.
1.2.3 PO K WEWE Y Bt 8Lk e g T e

(1) DPPH B fy & BR il 30 - B 3 mL AN [m) vk i % BU 3R
RS 2> 107" mol/L ) DPPH ¥ WIR 51 (A s US4
M EE 7K E 2X107" mol/L By DPPH ¥R 51 (A.);
AR TR TE K B 5 R OIR 53 (A ) s ] 30 min J& , 18
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5
I

5
‘H

517 nm T WG A . #0315 DPPH [ Hi 23 B %

A+ A, — A

Epppn. = % X 100% , D
2

IQEP:

EDPFH .—DPPH Q E‘ﬂgfjﬁa%%v %?

A —F i 5 DPPH IR A W R OGBE 5

A,—— X BT /KY5 DPPH IR & KA WOLEE

A,—JK S DPPH IR & R OGRE

(2) HHBIEEBRIKL 3 mL K EH 2 mmol/L 1)
FeSO, 5 3 mL #JFE N 1 mmol/L # H, O, iR 21 i A 3 mL
W 6 mmol/L B/K 1 B2 . #8 2 J& A 37 “C KA oA
15 min J5BCH ;40 A 1 mL R REWRE A L1 mL &
BT KAE X B IR STIR KA A 15 min, JCHE I H RO B
Ap XFBUE (BB F KO R Agw o FE 0 2AZ, SOBIE R
B EE Tk, IR B AR S AR E A 1%
(2 HEEA AR

Ay — Apa T A
A

X 100% , (2)

Ko

E— Al AEERE, %

Ape —FE 5L 5 BN R A ROGE 5

Ay — VAR AR B i 55 5L B WG B

A g — 5 BURLAR F2AH 5] v B2 T R i 1K AR IR OB B

(3) HMAMH®E FIERIAL B 2.25 mL 0.05 mol/L #Y
TrissHCL 22 #h i (pH 8.2) Tl 45 . 78 25 “C /K i b Tl #4
20 min, A 0.5 mL A [R] ¥ BE 19 B3 & I W F1 0.2 mL
25 mmol/L 4R = B W R 5,25 CoKIB 1 LI 5 min
JE A 0.5 mL 8 mol/L #hfRZ 1k i . LA Tris-HCl 2% #h il
.2 X IR LL 0.5 mL e FIAR B AL AL L b A 3
PIfik 3 ANEE L TE 299 nm LI (A gy M Agyw) o BUR
) ¥ B #F B % 0.5 mL, DL & TR KM IkRT
299 nm BRI (Asp) o OB AEHE TIHRE,
1.2.4 Bk e 1Y) 25 1 AR 0 ik

(1) R A s TR Tt 9% A 10 00 o T G TR TG 2 1 i o
AL . A RONLR FR B W OIS BT WL AR 1. AR
RIRBG)E A SN AR R BT 37 CAM HARIE 10 min, FEIIA
0.98 g/L 1y L-Z BR824 )W 3 min J§F 475 nm 40
WG . Horb BERR R 22 vy pH=6.8,25 mmol/L,
_(A—B)—(C—D)

A—B

I X 100% (3

IQEP:

A——XF IR AL T A7 W 2 R AR R KO 3 min I B9 % O
BEAE

F1 REKRAK
Table 1 Composition of reaction solution mL
MO WRERER v R MERE LB SNENA
A 3.3 0.0 0.3 0.4 4
B 3.6 0.0 0.0 0.4 4
C 2.6 0.7 0.3 0.4 4
D 2.9 0.7 0.0 0.4 4
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B PR TR R A A B R RS

B—%J 4L T 6 % =0 R i K AR ICOME 3 min I8 A9 I 't
JE1H 5

C— LM T % 2 B2 4K R OBE 3 min I A 10806
BEH 5

D—— R i 2 T T % 2 RR 1A R O 3 min I IO
JEAH 5

T—— i SR T 05 PR 2%, 06

(2) Py T 2 T I 5 A 40 o 3K 3 < o X B0 A 1< 0 1R) Y
B16 40 it 8280 F 6 FLANMIE IR . F 37 'C.5% CO. 8 FM
SRR . AL EE R 0.1%.1.0%,10.0% HIRE & . B
i DMEM # B AR & 41k 40 i Xt BR 41, /541 3 A
Bol. ¥R 48 h 5, F BE W, PBS vk 1 W, A mA
100 oL 2 i 22 it 0, FH 50 70 ) 350 i 452 400 J , e 4R 05 B 3 B
o BUEVE 50 L & 96 FLAR . INA 1% A EL B 50 wL, &
T COBEFHHTMES 1 h, W= 475 nm ALWRGREMH . # X
CA) T30 2 i S 107 AR 2 T T e T G 9 A X 076 1
OD . — OD s piapm
OD yygasmar — OD s pyim

Agp = X 100% 4

A

A gy — 20N FR T S I I A X 3 06

OD AR SRR FR IR OG B

OD ¢y — A B AT A0 490 J52 1) 25 AR VRO B 5

OD g3y N R WA SN A R 0 I B

(3) BT A BT 4 X B4 K0T B16 4 i 35 b
F T25 AR T . T 37 C.5% COBEFRM R FRIL®R.
SR BIMALHRE Sy 0.1% . 1.0% F1 10.0% B B B8 & B R

IR S LR AR H X B . B 9% 48 hJF . 3% L3 . PBS ik
1 %A 1 mol/L NaOH (10% DMSO) , F F 71 % it e £
AL T 80 CKYA 30 min, L TE W T 475 nm Ab WO .
TG H R AR A

OD#u - ()Da;gx‘jl[q
Cuazx = = ————— X 100% , (5)
e OD gggrsmen — OD s gy .
A

Caex

L Z AN L %
OD gy, — 5 4 138 DR ST 1A 2R 19 W6 1

OD s 31 AN AT AT ) S5 1 2 AR O B
OD gy ASE R INRE SN A4 R A OB

1.2.5  BHR B AE LT 5%

(1) M b Ah PE K 5 RNABE HC: O #5403 % A
FTIE BN M 2B T 6 L 20 M % 5% Al . o 40 B U BE S L i A4
WS R 1.82 6 1 BUBE & TV (UL U B8 T 41 BTG %6k 80 %6) L 4
it PR A ANRE S . T 37 °CL,5% CO, 83746 15 9% 24 h,
PBS P 1 Uk, 3% 48 4 RNA 2 B 70 & 19 16 09 32 B 40 A 8
RNA, 20 3] RNA JG 347 B e 4 &8 11 e vk, 8 1 i 43

JeIG R AT A
(2) NAFERE R0 R Al - o8 A 0 9 7 o 195 B g
AT R F SE IR

(3) RT-PCR 33iF : RT-PCR 56 4iF £ T A A= fL B4 (b
OB R A cDNA 25 — 4 & B ] & (L & W 4D 317
cDNA 55— Z 554 U B . A% NCBI v % A ) £ 0 3 8 11
J¥% il id Primer Express #4148 5 M 51 9, 4 3L A 51
YIFFILFE 2.

x2 WHXEEPCREWFET
Table 2 Primer sequence of Real-Time PCR

e iR

TG

p-actin

FGF2

CGCGAGAAGATGACCCAGAT
EGF GGCAGACCCGCAACATTACT
AGAAGAGCGACCCTCACATCA

GCACTGTGTTGGCGTACAGG
CACCACCGACCTCGAAGTC
CGGTTAGCACACACTCCTTTG

(4) #6965 & PCR: L) cDNA H#47, f# FRTZE 1 mL
MIX A 40 pL ) Dye R4 B MIX 10.4 pL,JilA 1 F i
BI41% 0.5 pL, ¢DNA 1.0 uL, 35 3 ddH, O M2 5] 20 pL.
1.2.6  HILREER MR AR SR A MR B IR B IR 50
HEAT IR, BRI 6 77 1 5 IR 2007 4R BRIt TLAE METE ).
2 #R55 0
21 HEEEBAKSNE

BHMRBRE S ZWMMEAT, fE3 M. 2RE.
VSRR ERIN L E A RO B AL ST R
AR A 1 mg/mL, 5K KB, B T e 7T fE 2 & iR
1 FH 2008 22 R B R 26 SR A B G o PR TG W A 1 5 A
SR 2 ETY AT BE R SR A S B E R
2.2 HBEBRATEZHZEN

WE 1 TR R 3 R R B R T 20 6 M BE T R
P ECH & BV 6 DPPH [ 3% % @ i 56 R 4 B B 7 1
W RE 1 . 2 AR TR VR F e B2 N L BUIE & B R X DPPH ) H R 19

R3 HBRREBERENSEE
Table 3 Content of main components in rose fermented

broth (n=3) mg/mL

G IS8 Z A g
KW 12.969F0.366 0.84740.013 7.914=£0.211 0.246+0.001

AKKBE 10.241£0.275 0.988+0.002 8.024£0.475 0.35840.065

AR AR T IE i 7 0 52 ol B FRE 4B B T R . BB R
WO B 0 2B T RE R R P T A A T A
AR
2.3 HMREREEBINZOTEN
2.3.1 ALK P X W E R AT P R AR & 2 AT BB
IR TR A R g+ L X 1 R R T P A R ROR B . FR 0
B A R T A AR A T AR A A R T I R
TV R P I T DR AR L O R I VRN T R O A 1 1
il AT B AR 1 BT AT S B .
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Figure 1 Scavenging effect of rose fermented broth on

DPPH free radical, hydroxyl radical and super-

oxide anion
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Figure 2

Inhibitory effect of rose fermented broth on

activity of tyrosinase

2.3.2 ZMAKSP BUHL R B S5 L IROR I 3 T AL
It ESCE i TG 3 K T, Xk BG40 i 5% 3R 11 40 o A i
0.2 +1.0%6,5.0 6 B BUB K I8 WA FH 289 REAE — i AR BE B4 ol
PRAGZR A s TR 5.0 00 e JBE B X PR €0 3R 11 4 A % G e R
VA S O B o 3 3R WD I R R L N BB R W
HeX BL6 HH A i 2 IR I 5 41 €5 385 A R

2.3.3 FRHEMYEDITE b 878 BUB & W 5% AR T Y
OrTALBE LR TN A2 5 PR 3R A 10 e of BOBR & LA T ) 1Y
AT B P R TR R KT DU BEAT AN . ph P 4 AT A O T R
RNA 1) H 3K 45 H7 5 07 » [7] B 28S rRNA 1 18S rRNA 4575 5%
BE=2 0 1, RMIRNAFUE AT 4 A 4 5 R GA 158 A i g 2

—+MTT )
1207 R X T e f 0
= F X R
< 100f
=
iH £ 80f
i=1
£ E 6o
= £
-~ E 40+
=
20+
0
0.0 0.2 1.0 5.0
BUH K ek S5

Concentration of rose fermented broth/%
B3 HIA B R ZE AR B R E R
L &6 R
Figure 3 Effect of rose fermented broth on melanin
synthsis, tyrosinase activity and cell viability
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ESE2

B4 b % RNA R
Figure 4 Quality detection of RNA by electrophoresis

Ko ODosorosy =>1.9 BEFEFF 5 ZER . 4% R BUR R BEWAE T
JI B H £ B AN M RNA 4l B | 58 4% M B 45 & 2k 35 A ik
R, W LT IS S AR

B R TR T R (0 38 00 3 5 R A UK L M g v
A 8 AFEFE KA B AR b T R R B R
NGF S FGF2 B Rk B EH ML E O,

EROAFRFEE T g REKE T NGF £HE T
GF —2&, 7EM AN b . NGF Jik 5 RE % 12 9t B8 (5 25 09 5 i
HEREROENE LB EEEEM, WaEREF
(NTs)REME $E = P o 0 S0 A o 22 R 0 P i 2 DG I AR A7 i 4k
KEF(NGE) ) RE. AT RS RO HM M AEFE, £
ZHEIMEHF G NGF ik K V19 30 e % 32 = P - &
F1 Bel-2 g2 36 K8, AT 2 A A i A =701, B
PR AE D NGE 2B T 8 . 0] B 2 1% 2B 0 % 4

*. EEREBEEPIETUEER
Table 4 The main genes changed in Melanoma

signaling pathway

IH 5 R 2R Gen Bank %5 RikE N
ACTB  pHlEh&EA NM 001101 —
NGF  #gAKHF B2 NM_ 002506 V
) I B 2T 4k 41 e A= K R
FGF2 NM_002006 ¥
F2
. JE A 2R AP B
CDKN1A NM 078467 A
HF 1A(p21, Cipl)
BCL2 8 2% Y 40 A 38 12
BAD AK309150 A
b EsiBall
. I/ AR AT A AR KR T
PDGFB NM_002608 ¥
IEEDN
FGF17 R4 4ednfud: K W+ 17 NM_003867 A
Kirs SRR
KRAS Mtenﬁ R NM_033360 A
FGF7 et KNT 7 NM_002009 A
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B PR EOUR R ST A S B IIRUR A

ML . FGF2 2 M 3R A M A 22 5y 2R S
MMFEHET UVB FEHl FGF2 /7= A4, M % 28 5 2 40
Wi Ve A S . SR FGF 2 ff B4 i 7= A: oA B b
S MET I FGF2 W REd i /A B0 i 5 A8 0 3R 40 g =2 1]
FA AT L R e PR L R AN R A I . GF K R 1 T 2R

BB E S W FiE. FGF2, NGF 3 i 5 W% %2 2 W i 5 i
ZARMEAEM 7 cAMP FH7 N FEAERHA S R E K MR
B nHfeLE 5, B AR EMR T FGF2 At NGF
FEIR AR 38 5 2 0 30 3 B ) A 22 2 DT A R
02 1 A 1

B 5 Melanoma 1% 5 i@ % B

Figure 5

T3 9 E 7T X NGF Al FGF 2 JE i) 2 35 1 0 i
FIINCLIEL 6) . NGF 5 FGF2 f AT 335 i By B /T
WZ IR Bactin BRIBE L POLERER 55 4R —
B, RUIEEPLE AR INEE R AT .

2.4 REEZeN

AR AL it TR LA s A B U 3 56 25 SR 1 ) A o
W 30 i B 1 B IR A BRI Z T 5 N BUE
W2 BIRA RN ZT 2 N BUE LT 1 4] 3 23k
3L BN RN WA S 52 3 AR RSB
Z 2 AR g 5 N TEA RRE

W 5 P 25 F AR K A T BE O B B Ok T LA B
BEIR A 30 min J54 AT SE R A 1 1,24 h J5 . 2 ] 7T S¢S 3
Jo MR 2007 AR Ak oML TTBE SRS R S AT AR A A
i R N A B AN 2 AN RN

FGF2 |

NGF

B —actin ‘

L ]
0.0 0.2 0.4 0.6 0.8 1.0 1.2
(RS SvN
Relative expression

B 6 RT-PCRZHIEAKR AR Z
Figure 6 Confirmation of genes expression by RT-PCR

Melanoma signaling pathway

RO AFHMABRER

Table 5 Results of human patch test
. SR BR B 4D ]
FES A FR B AR B - TN ¢
30 min 24 h 48 h
- 30 30 30
i
2 H + — — — 0
++ — — —
+++ - - -
— 29 30 30
+ 1 - -
WA
oL LD T
B
o+ -~ - —
SRNE - — -

b BRI B R BE R 1 B R
RS2 5+ " BRSPS B3 80+ " R i
BRIPE IR 4 2.

3 45
B RB S & 2 ME AR, BA &% DPPH [ H
FEIE R A8 T X P e TR I T A SR 0 A ) 7 T LA A A
R B v J3E 45 00 T 484 3 5 % BL6 41 ML PAY £ 1% I T O 4 R SR
R A — W IR . L o 0 2 e 30 5 0 b
3 FGF2 Rl EGF B3%35 o 9 1% 5 €0 3 40 M0 04 1 5 . I\ i
(F 4% 196 7
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LA+ £ £ I A £T 4E S 10 BB T A0 2 A R 08 e SR AL 5 1 BT

x99 BHEERIRBESEAMBEUEGYNERE
Table 9 Release of aldehyde compounds of mainstream
pg/cig
FE ity MR om WA N Cul TH S=F
MM 77.1 539.1  58.7 415 24.3  24.0 764.6
I 44.4 4291 49.7 34.3 19.8 22.3  599.6

smoke

R0 HREHEBRERETFNER
Table 10 Results of sensory quality evaluation of
cigarette samples
FE i E FL BIE RK
XREAR 4.50
&M 4.50

L QN Sy
27.98 4.93 10.33 17.38 21.76  86.9
27.94  4.95 10.27 17.21 21.82 86.7

3 i

i R PR R 0 M R AT A B R T R ISR B Y
LBt CBEET AE R AR 3 A s R o0 & & B B B X
1 LTE CTAL LT 4E 2 BPRE R T4 H0 7 i A 108 15 A 5 %
TR MR LE » S0 W WA o TE W 2 22 5 T T 1
FEARE 18.5 00 BE AL G W MR PR MR IR 21,600, U0
A5 M A IXUR 0 S AR Y 5 X IR R — B, &
B 2 Tt AL 27 2 260 6L B 65 450 T b 30 49 1P VR T S A O A R
SR AL & W P RAA AR A B R B R A
JI B SRR 70 A A7 b BT AR G F) IO 5%
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