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Evaluation of the Antioxidant Activity and Whitening Effect of a
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Abstract: This study developed a resveratrol-grape polyphenol composite whitening oral solution, evaluated its antioxidant activity and
whitening effect, and discussed preliminarily the underlying mechanism. The results of the antioxidant activity experiments showed that the
whitening oral solution exhibited strong antioxidant activity: not only reduced iron ions, but also exerted significant scavenging effects on the
DPPH' and ABTS' free radicals and peroxides. The ICs, values for DPPH" and ABTS" radical scavenging activities were 10.32+1.20 pg/mL
and 87.06+9.52 pg/mL, respectively. The peroxyl radical scavenging and absorption capacities were 1649.00+2.78 umol Vit. C equivalents/g
and 4251.30£566.71 umol Trolox equivalents (TE)/g, respectively. In human hepatoma cell line HepG2 model, the intracellular antioxidant
activity of the whitening oral solution reached 5570.10+312.09 umol quercetin equivalents (QE)/100 g. The mouse melanoma B16 cells, which
are physiologically relevant to the human melanocytes, were selected as the research models to evaluate in vitro the whitening effect. The results
showed that at a certain dose, the whitening oral solution could inhibit the proliferation of B16 cells, cellular tyrosinase activity and protein
expression of B16 cells, thereby reducing the production of melanin. This composite whitening oral solution exhibited good antioxidant activity
and whitening effect, thus, will have great prospects for the functional foods and healthcare products industry.
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tripyridyltriazine(Fe* -TPTZ)/ 4= 15 tu () Fe**-TPTZ, £
593 nm i 5E ¥ €4 1) Fe™ -TPTZ KW AR B Al 3R 450
S EPTERE ™ R L R, HBREIRE N
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Table 1 Effect of oral whitening solution on iron ion reducing
ability

Total antioxidant

project Concentration/(mg/mL) capacity/(nM, x.s)

0.0625 0.29+0.03**
0.125 0.87+0.03**
0.25 2.13+0.14
sample 0.5 4.54+0.15**
1 9.10+0.29**
2 15.14+0.09%*
4 15.04+0.37%*
0.25 3.49+0.05**
Vitamin C
4 15.32+0.07%*
o 0.125 0.91+0.01
Vitamin E
0.25 2.20+0.01*

7E: HATERLE VE(0.125 mg/mL)H4R, *p<0.05, **p<0.01.
22 DPPH g & ERZE

DPPH /& —Fife e i H 3, H ARl R L,
7 515 nm A R, 4PtEALFIfEER, DPPH
HHEF I N R FEE H R P, S,
WA AR, FHSRIRE S Ttk e /1
Kl 1 iR, 25E 0RO DPPH [ H3EA — & ik
W71, BRI . fEARIKRE (1.25 pg/mL)
ISFRE i % DPPH H ISR AN . BEAE W 3
In, EREEA 10 pg/mL B, FEEG DPPH H HESE
BN 41.54%, WEEN 20 pg/mL ), % DPPH H H
FIERRFN]IE 91.83%. &M G)E, IHRAZIEAN
AR DPPH FH H13£01) 1Cs M 10.3241.20 pg/mL.
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Fig.1 Effect of oral whitening solution on DPPH free radical
scavenging rate
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Fig.2 Effect of oral whitening solution on ABTS free radical
scavenging rate
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ek, HAR 7 1E— 8 LI AR FHU A SR
iR o 38T CaleuSyn FAAASBIFRAE SRR 5 (1477 5
-G, HHIE 3. 4 AL TEARFEBTEIRE MRk
it Ve FISE E HARBAEAN RN (8] T Hak AR 2 iE
W, S AYS], FEaAD Ve #i] T DCFH FISEAL/E
M, SEC=EEVM SA, BRI PSCEH. THHEAH]
FEARIY PSC 1A 1649.00+2.78 pmol equiv. vit. C/g.

2500 _g-0.00 pg/mL
-#1.00 pg/mL
2000  —42.37 pg/mL
o - 3.25 pg/mL
% 1500 --4.75 pg/mL o
> - 6.25 pg/mL 2
2 1000} -
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Time / min
&3 #ntEm VCIERME S BB NZE 578k Mk

%
Fig.3 Time kinetics and dose-response curves of VC scavenging
peroxidative free radicals
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Fig.4 Time kinetics and dose-response curves of oral whitening

solution scavenging peroxidase free radicals
2.5 A E EERE A0l (ORAC)

ORAC V218 FH %% % (fluorescein, FL) ALK
W, LA 2,27 AR -(- KR ) — BRI ER(AAPH)E Ay ik
AE HESRE, EPUEAWER T, JORBML T
A 578 F AR 32 IR M 28 T T AR 1 224 i S b
R ALLRE Jidabr, 455 AP Trolox 1E AR
WEHEAT B, R e BB AERE B BT R AL BE 712,
Bl 5 NAFIREERT Trolox ARAEFRRIIZEEEN 1121
2. BEAEWRELMIEIN, TR IR AR e .
FEBN 772 R I T T AR A I 6 A 1 34 K 7 8 34
K. Bl 6 % H DREIER B HE 53 /27 B .
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FLA IR S B T ARSI T H AR, 2 e X o
JER IR BIRARME . MRS, BRI IRE
IR, TE 70 MEERIS 5 AR 58 A 0 eI AE -
R B PTGV, AT DU B ) SRR
TR, W] AAE— 52 I P 4R ORI 9 o
JE o iR AT A3 BRE S ) ORAC value N 4251.30+566.71

pumol of trolox equivalents (TE)/g.
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Fig.5 Time kinetics and dose-response curves of peroxygen free

radical sabsorbed by trolox
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Fig.6 Time kinetics and dose-response curves of peroxygen free

radical sabsorbed by whitening oral solution
2.6 LA E R

R H BTN AR R AR U A L RE S0
MEVFZFMCEEVN 718, (X VAR
S5 SR N AR BRACUR AR B o . REIUA) B AEAR N
PITEAL RS . PRI, SRR T 4B N 4t
AL SEES . HePG2 ZHfI N ABAP P4 il b A E B
HEMNIEFAE DCFH A RPOCE R /IOt R
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(IEAT S SOAE SO B e S B vk Y. 4
PUEALRE I 2R T PBS 1GVEIAL R J7vE, F 2
BT EATRICER R S R ST EE . ] 7 R
9 Fw, BEERAE SRS SR EE I I, e
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DCF AERae RT3 Hl. CAA {EIRIT)Z
TR CE R P IR AR A 4 BT BRI
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Fig.7 Time kinetics and dose-response curves of quercetin
standards on intracellular antioxidants
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Fig.8 Fitting equation for standards
40000 +0uM
- 50 pM
@ = 100 uM
El 200 uM
3 —-300 pM
5 -©- 400 uM
8 & 500 uM
=]
2
s 9
-10000 -
20 40 60 80
Time / min
& 9 ZAOMRRMENIRELNNERIHESTIE-KNE
HhZk

Fig.9 Time kinetics and dose-response curve of oral whitening
solution on intracellular antioxidant
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Fig.10 Fitting equation fororal whitening solution
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Fig.12 Effect of different concentration of oral whitening solution on the morphology of B16 cells (Optical microscope, x400)
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Fig.13 Effect of different mass concentration of oral whitening solution on the morphology of B16 cells (Fluorescence microscope, x400)
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