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Performance of Ethanolic Extracts from Tagetes patula Flowers on Antioxidants
and Against Skin Aging-Related Enzymes
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Abstract

Plant extracts have been used for skin care is an alternative choice to reduce skin aging. The aims of this
study were to investigate the performance of ethanolic extracts from flowers of 10 cultivars of French marigolds
including KPS01-SY, KPS02-SO, KPS03-SO, KPS04-DO, KPS05-DY, KPS06-SR, KPS07-SY, KPS08-DO, KPS09-DY and KPS10-
DR at concentration of 100 pg/mL as antioxidants and anti-aging. The results showed that ethanolic extracts from
10 French marigolds gave inhibitory capacity on DPPH®* more than 80%. Three cultivars, KPS04-DO, KPS06-SR and
KPS08-DO gave good inhibitory effect on ABTS®, however, the result was not significantly different from that of BHT
(84.57%). While, the extracts from 10 cultivars of French marigolds had a few effects on inhibition of NO® and LDL
oxidation, range from 2.20-17.91%. In case of aging-related enzymes inhibition, the ethanolic extract of KPS01-SY
showed highest inhibitory effect on collagenase and hyaluronidase enzymes (57.92 and 48.44%, respectively), as
compared to other extracts. The ethanolic extract of KPS08-DO showed better inhibitory activities on elastase,
hyaluronidase and tyrosinase (51.07, 49.30 and 14.25%, respectively) than those of other cultivars. However,
ethanolic extracts of KPS01-SY and KPS08-DO had weaker inhibitory activities against collagenase, elastase,
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hyaluronidase than oleanolic acid. The extracts also showed weaker inhibitory activities against tyrosinase than kojic
acid. As the results, ethanolic extracts from flowers of KPS08-DO could be used a source of bioactive compounds

as antioxidant and against skin aging-related enzymes.
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Figure 1 Characteristic of flowers of French marigolds in this study
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6.8) U3u1ms 0.012 Jaddns wagtoulel tyrosinase 10
mushroom (ALY 500 wmmauaaam) U711915 0.02
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(Cetkowc et al., 2004) Iﬂﬁm phenolics Lﬂumsﬂaﬂ‘mmm
qwﬁiumimuaumaaiu miﬂimawwmﬂuﬂauu 1mm
quercetin, rutin, narigin, catechin, caffeic acid, galllc acid
kag chlorogenic acid vmmmammﬁlumiaaﬂqwﬁm’mauua
dase (Samatha et al., 2012) 915 flavonoids LYuaislu
ngu phenolics Anuanfigaluiiy Insfians quercetin wag
rutin mLﬂumi‘wwuuWﬂiuwwmmuﬂmLﬂumwml,aum
auuim (Nakamura et al., 2000)
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Table 1 The amount of phytochemicals of ethanol flower extracts from 10 species of French marigolds

Marigold Species

Total flavonoids
mg RUE/ g extract

Total phenolics
mg GAE/ g extract

Total carotenoids
mg/ ¢ sample

KPS01-SY

KPS02-SO
KPS03-SO
KPS04-DO
KPS05-DY
KPS06-SR

KPSO7-SY

KPS08-DO
KPS09-DY
KPS10-DR

60.4713.34 h
100.3514.00 ¢
120.931+4.89 f
175.4116.37 b
134.8216.46 e
158.5818.10 ¢
150.9916.70 d
188.2616.49 a
164.9115.56 ¢
129.9613.70 e

24.37+1.77 f
35.7613.45 e
38.6813.58 ed
56.0913.51 b
44.40%2.36 cd
49.54%5.11 b
52341742 b
62.3016.46 a
51.6013.34 b
49.8215.10 bc

264.08115.88 bcd
457.7313.95 a
453.5814.36 a
455.6017.52 a
300.19127.12 bc
306.34120.19 b
245.61121.50 cd
457.6813.23 a
216.52+13.05d
253.45110.62 bed

The data represent the meanzstandard deviation of six replications. Values followed by the same lower letters within each column are
not significantly different according to Duncan’s new multiple range test (P<0.05)
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Figure 2 Inhibitory effect of ethanolic flower extracts from 10 French marigold species and positive controls at the concentration of
100 ppm on DPPH (A) ABTS (B) nitric oxide (C) radical scavenging and oxidation of LDL (D). Different lower letters indicate
significant difference between the different marigold species at the 0.05 level. Bar represent standard deviation of six

replicates
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2. qw5°lumuam/aaasu
mﬂmi‘wmaaquamaqmiaﬂmm&JLamuaamﬂmaﬂ
anFesiuaa 10 Wug ’Lumimuauuaaai”mangm&n
DPPH radical scavenglng (Flgure 2A) WU @SENARIBLENI
UDAIINABNAII DN 10 1WUT quﬂumimuauuamaa
DPPH* 1sin1nnan 80 wWosidus lmmﬂmq‘jmqa # (P<0.05)
dlewssuiisuduans BHT %éﬂmm*mguﬁamil,ﬁﬂﬂﬁﬁim
oxidation ¥848Yya DPPH 1d 85.00 wWosidud dunanis
wmaauqmﬁuaamiaﬂmmmamuaamﬂmaﬂmmaamqLﬂaiu
miaummsmmﬂﬁﬁ?m ABTS radical scavenging (Figure 2B)
WU miaﬂmf\mmaﬂmaLsamiqma‘wuﬁ KPS04-DO, KPS06-
SR waz KPS08-DO mmﬁawaamuﬂmﬂgﬂim oxidation
199 ABTS lefindnansadnasisieniueasinnenaiiseiug
aumnmmumqaam (P<0.05) mmmmwmmimmﬂgﬂim
il¢ 88.47, 85.00 uay 84.32 Wosldud amd1dy Tnefians
amﬂmEJLamuaamﬂmaﬂmqLsaqummmUummsmmauma
w99 ABTS® I laiunndnefunsad (P<0.05) Waiduiiieu
fiuans BHT (84.57 Woildud) dmiunavesansariasieiom
UOAINABNVDINITBINTUAFLUNTTUGINTANUHAT
nitric oxide radical scavenging (Figure 2C) Wu31 @nsainaN
ABNANITBINUG KPS04-DO wag KPS05-DY mqwﬂumswm
Msiineyyaves NO® 191mm’]a’ﬁaﬂmmﬂmaﬂmmamiqma
W‘UGEJULLG]ﬂGINWNaOm (P<0.05) mmaaaumlm 5.84 uay
6.17 Wesifun auaeu mquﬁﬁuaamiaﬂmmmamuaa
mﬂmanmaLiaasmmaiumswaamsmmﬂgﬂimo><|dat|on
999 LDL tu wud1 adsafinainaonaitseslfsiaaiug
KPS03-50 mmmwmmsmmﬂgim oxidation uimmam
LuamsaumamumsaﬂmmﬂmanmaLiaamqmawuﬁau
(P<0.05) smmmsawmim 17.91 Wasidud (Flgure 2D)
uaﬂmﬂumymﬂ A1980AALLONIUDAIINADNAIILT O
WFamamaiignslunisiueyyadaszanuiiien nitic
oxide radical scavenging L&y LDL oxidation VL@@EJ‘c’Jﬂ’J”Iﬁ’li
BHT wag curcumin mmmm&m&Nﬂgmmmﬂanu% 86.
45 uay 88.13 Wasidud mudsu iesnaisannainiieil
93AUTE ﬂanamaamwmwuwmlmmmmLLsm
99AUTENoU TlaaTs USuuas uag qmamaﬂmi Saindiowd
uaamwmwsammwam‘luﬁvmuamamﬂiimqmmiﬂmwﬂ
miwqumawummumimwuiiﬂsuamuwa (Wagner and
Ulrich-Merzen, 2009) mﬂwamimaaquﬂumimuaum
daszvesansaiamglomueanaenAFoI SAalazLi
1§91 asafnanandesfiindunenddu Téud KPS03-50,
KPS04-DO wag KPS0-DO ﬁqméiumﬁmaum%awlﬁﬁ
fonARDITUIIBNUTES Parejo uazAmy (2002) WUl ATaSes
naunendduiug Columbus orange mqwﬂumia‘ummimm
aumaaaiﬂuﬂgﬂim DPPH wag ABTS radical scavenging 16t
A GuaLﬂulﬂlmmmiummmauuaamvmﬂuwammﬂmi
lutein mmﬂimmaﬂuﬂaumamnLiamaﬂaau
(Bhattacharyya et al., 2010) LT ULABITUNITNAAD IV
Ingkasupart kazAme (2015) Wuil AILseandunenddumiug
Optiva orange ﬁadﬁﬂizﬂaumaﬁmi lutein, gallic acid wag
quercetin TuU3unaiigs dswalianiFosiugifignslunis
AusuyadaszaInUisen DPPH wag superoxide anion
radical scavenging 1@ 89.40 uag 115 wWosidud nuau
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3. Ussnsnmlunisdudeanssuveaaylol
Han1sVnaauUsY ﬁw%mwmmmiaﬁ"@ﬁhﬂLamuaa
ﬁ]’mmnmuiaqmdma 10 Wuﬁ Tummumﬂﬁmiimm
oulesiffnasonsidonaninvesiont ldun collagenase,
elastase, hyaluronidase Wag tyrosinase WU @158ARIN
G]EJﬂG]’]’JLiENW“L!ﬁ KPS01-SY mmiaawﬁﬂﬁmiimmLaulszm
collagenase 16 51.92 L‘Uaimum szquiuammwmmwms
aﬂmmﬂmﬂmaqmusmwuﬁau (P<0.05) ( (F|gure 3A) d7u
HAUDIAN ARG ELOYNLORINANTEIA TS B LD
Aanssuvesoulel elastase (Figure 3B) Wuin miaﬂmmﬂ
G]EJﬂG]’]’JLiENW‘Llﬁ KPS08-DO fiUs5e awamwiumwwd
Aanssuaneules elastase 16191'1/12‘1@ 3998911AD @15an
mﬂmaﬂmusaawuﬁ KPS01-SY mmﬂsaumamumiaﬂm
mnmﬂmmmwuﬁau (P<0.05) Faanunsadudafanssuves
oulmivinile 49.30 uay 48.44 Weddud audsy dmsu
mmmmsmaamﬁaﬂmmaLa‘muaamﬂmaﬂmmiaqmqma
Tunstiudaianssuveaoula hyaluronidase thy wudh ans
amﬂm*ﬂLamuaamﬂmaﬂmmimmamawuﬁ KPS08-DO an
wummnwmmaaauamaﬂiimaqLauiszimmmulmmﬂ
LJJE)L’lJiEJ’ULVIEJUﬂUﬁ’]iﬁﬂGﬁ]’Iﬂ@@ﬂWI’JL‘i@ﬂ
NiﬂLﬂﬁ‘W‘Hﬁ@u (P<0.05) anunsadudaianssuvaaoulmivin
{14 51.07 Wedidus sesamnie msaﬂmmﬁmaﬂmmaa
‘Wu'q KPS06-SR ag KPSO7-SY mmsawmim 44.28 ay
43.75 Wasidud muaidu (Figure 30) Usz@ndnmuesans
aﬁ’mﬁ’mLamuaamﬂmaﬂym'nﬁaaN%’uﬂﬁiumsé’uﬁaﬁﬂﬂﬁm
suauauiszjﬁ tyrosinase HuU WU @15@NNAINABNA1ILIBY
NiﬂLﬂﬁWUﬁ KPSO7-SY way KPS08-DO fiUss ﬁ‘Vlﬁﬂ”le[,‘lm’]i
Sudsransaumoaoules] tyrosinase "Lm‘mam dlewSeuidieu
ﬁ’ugﬁaﬂmmﬂmaﬂmmammLﬁa‘wuﬁau (P<0.05) @u19a
fudsianssuveneulvdeiinila 14.29 uay 14.25 Wesidud
m1uaiu (Figure 3D) Tnefiansaftndieieniueasinnen
AnsoLmaliluszansameendnans oleanolic acid Tu
mss‘]’ué’aﬁﬁms‘imauaugﬁﬁ collagenase, elastase uaz
hyaluronidase @saansadugananssuveseulwiilla 87.40,
81.62 Uz 88.78 Wesidud muanau LazAauNINENs kojic
acid Tumséugananssuveaeuled tyrosinase Fsanunsaduda
1% 79.68 wWasiGus %qﬁiwamudw @13 oleanolic acid Luans
dsfadu (emulsion) fisy ﬁ%ﬁﬂ’]WﬂﬂIuﬂ’]i(ﬂ’mi’JiaﬂwLﬂﬂ
mummmﬂmmn LLauLiJumi‘mLﬂumumawaﬂi‘umammw
\3esd1ens (Wang et al., 2010) Lsnummﬂumﬁ kojic acid GR
L‘Uuﬁ’]i antityrosinase mﬂumf«m lod 1 msundndun
CERRGADAY ‘1/1’11'1/15@ﬂivﬁ]’1\'ﬂ,ﬁLLaVI‘Uﬂ‘LJE]EJ’NLLWiMa’]EJiumi
Shwnsessn N uazsasen (Springer et al., 2003)
Lﬁaﬁa'ﬁmwmmﬁmﬁuﬁ‘iwdwﬂ%mmapquwmﬁﬁu
Uszansamlunisdueyyadaszuaznisdudeianssuves
wouleyl (Table 2) U%mmsuaqmi flavonoids wag phenolics
ummamwuﬁmammuqmmuaumaaiu ABTS Lag
mmiimauaulsau collagenase Tusgavunn dufe asanna
Frpthannnenaiosfiivunavetans flavonoids wa
phenolics ¢ ﬁ]yiJf]VISIUﬂ’]iG]’m@mJﬁﬁ]ﬁiuLLau?J‘UENﬂﬁ]ﬂﬁii
suaqLau"l,%:umﬂanmamuqmummﬂu
mﬂwami‘wmaa‘uﬂﬁsﬁ‘vﬁﬂwwymmmsaﬁ’mﬁwLamuaa
a1nnenas el saaalunissussianssuveaoulesd
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Aendestunsdenaninvesivtsasiiuléin arsateein
ANseeiug KPS08-DO fiUszdndangenitansainain
ﬂmimwuﬁaﬂumiawaﬂﬁmiimauauvl,évﬂumimaaau
maaLUul‘UlmwmiaﬂﬂmﬂmaﬂﬁmLiaawuﬁmmﬂﬂiuﬂawaq
#173 flavonoids uag phenollcs Uimmwmmwmiaﬂmm
G]’]’JLiEN‘W‘L!ﬁE)‘u INANWIVDI Plentavveeratch uazAMY
(2016) 57897111 @15 flavonoids Lﬂumsﬂsuﬂawmmmw
ﬂwm carbonyl uag hydroxyl awﬂwmiﬂauummamv
Laulwwﬂa‘w viduseAusenav (metalloenzyme) LU
collagenase wa elastase dwaloulagiiliannsavienls
du Wahab uazmy (2014) 59991331 @15UseneU phenolics
Jaduansfiaunsaduiuussinuszquan (metal chelating)
J9@1u190 catalytic v Zn** lulassairsvosaules]
collagenase yilvieulaslilliarunsavivnuled uonaini
lns9as19ve3a15 phenolics s uvniswemy hydroxyl @13150
Juiiusiuse hydrogen Tulpssainsvesiouley elastase vinld
Tmm%ﬁwaqLauiézjﬁﬁLU§auuﬂmlﬂhjawmmﬁwwﬁ
(Masuda et al., 2009) 9 Zofia wazamz (2020) Wuin a1s
annan Aegopodium podagraria AMULTNTY 10 Wosidud
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iU 50 mg/ g@ruisaduginanssuvestoulyd
collagenase wLay elastase las1nnin 70 Woesidud dau
Kang uaganig (2018) F1891U71 @1TATAFIBLUNIUDAIN
AONANL389 NAULuTU 100 lulasnsusefiaddns O
awﬁﬂivﬂa‘usmaami flavonoids 1¥111U 85.60 mg RU/ g
extract mmmaummiaﬂmi’]m procollagenase 1% 83.70
Wodidud uenainil Darvin uazame (2006) EN‘W‘U’J’] a3
AUBYYABATENIN carotenoids ENMF]’J’]JJEHWEULFIEJ’J‘UE]WU
msﬂﬂﬂaamwmmﬂsaaaamﬂﬂaLam FunsiinsIsesTes
R Imsm Sies wag Stahl (2004) wuans B-carotene oy
lycopene ‘VlJJE]EJlJ’]ﬂLJJE]LUiEJULWEJUﬂUa’]i zeaxanthin kay
lutein IUN’MUQ‘USQNU‘UHQU‘U’JU‘ﬂ@ﬂﬂ‘LJﬂ’]iLﬁE)iJﬁﬂ’]W‘U@ﬂ
mwmmmtammlm mﬂimmmaqaﬁmmm LANFIAY
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Figure 3 Inhibitory activities of against collagenase (A) elastase (B) hyaluronidase (C) and tyrosinase (D) of ethanolic flower extracts from 10
French marigold species and positive controls at the concentration of 100 ppm. Different lower letters indicate significant
difference between the different marigold species at the 0.05 level. Bar represent standard deviation of six replicates
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Table 2 Correlations between phytochemical contents and antioxidant capacities and inhibitory effect on enzymatic activities

Antioxidant capacities

Enzymatic activities

Phytochemicals

DPPH ABTS NO LDL CcoL ELA HYA TYR
Flavonoids 0.148 0.955** -0.162 -0.624 0.837** 0.045 0.415 0.536
Phenolics 0.123 0.903** -0.138 -0.608 0.787** 0.003 0.424 0.533
Carotenoids 0.099 0.153 0.003 0.426 -0.208 -0.016 -0.403 0.153

** Significance level at p<0.01; DPPH = DPPH radical scavenging; ABTS = ABTS radical scavenging; NO = nitric oxide radical scavenging; LDL

= oxidation of low density lipoprotein; COL= collagenase activity; ELA = elastase activity; HYA = hyaluronidase activity; tyrosinase activity

GEIL

miaﬂmmaLamuaamnmaﬂmamaaNﬁqmawuﬁ
KPS04-DO, KPS06-SR wag KPS08-DO fgunadfudanisiiia
a‘umaaa‘i“luﬂgﬂ‘im DPPH wag ABTS radical scavengmg
16 IﬂamiaﬂmmﬂmﬂmaLiaﬂwuﬁ KPS08-DO &4
U5z ammwiumsaummnﬁmauaulw elastase,
hyaluronidase Wag tyrosinase ifinasonudeuannues
Awilsdnme Feoradululihasatnainaenariseiug
KPS08-DO flasrUsenauusddns total flavonoids, total
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