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Abstract

The marigold flower contains a variety of bioactive compounds, particularly with antioxidant
properties. Utilizing downgraded marigold flowers during the production process and converting them into
cosmetic products is an interesting option for adding value to local raw materials. The aim of this research
was to investigate the total phenolic content and antioxidant properties of graded and downgraded
marigold flowers from Betong District, Yala Province, Thailand, for the development of cosmetic products.
The analysis of residual chemicals and heavy metals in the soil and marigold flowers revealed that no
residual chemicals were found in either the soil or the flowers. Additionally, the levels of heavy metals
were within the standard limits. Subsequently, both the graded and downgraded marigold flowers were

extracted by maceration with ethanol as the solvent. The total phenolic compounds and the antioxidant
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activity were evaluated. The results showed that the total phenolic compounds in the crude marigold
flower extract are higher than in the graded marigold flowers, with a value of 4.521+0.064 mg GAE/g
extract, and an antioxidant activity (ICso) of 0.819+0.042 mg/ml, which is significantly different from the
graded marigold flowers. Furthermore, the basic properties of liquid body wash and shampoo products
containing marigold flower extract were examined, revealing a pH value between 5 and 6, gsood stability,
no separation, no microorganisms or fungi, and good flow ability. Therefore, it can be concluded that
downgraded marigold flowers can be developed into cosmetic products, which adds value and provides

an alternative source of income for farmers.
Keywords : Total phenolic contents, Antioxidant, Marigold flowers, Heavy metals, Cosmetic
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1.1 msmnziasialivazlanguinanAislunu

fegsiuiidnm dudnaanituilasnsldeendemun sudeunmnnsereis Tneftusedisiu
Mnngumyftugwinsaiia 10 suadeiweins sunewas Smiaszan Faduudasgnuuslng sunituiivgn
Iinonuongu Uszanm 1.5 13 fdnuwashudufuiiu wasvhnmsmsugnaenamiZesiound ne. 2560 Tnsn1aif
fegaRuRrduiuiieg AU 2 ulas wiavwlasegvinaiudsyana 1 wns meyadiegnavasyavigudugy
#1 V eruBnluuuais 15 iwufiuns viie 6 12 TneUssnas diaegrsiufildiamadiuau 20 90 wrramiuuda
Tufisaliuis mnduisuafusazaqniad it insudsiudu 4 daw wdahegsiu 1 da luvhnsare
F981961835 In-house method based on QUEChERS method (Apilux et al., 2015)

nsu1le819Au Tuvinn1saialanedBns In-house method based on QUEChERS method @1435u
Anszdmansiaiinnddluiu Sduneulneaien fe thinodedu 10 nduldvasnwun3iing (Centrifuge tubes)
un 50 Hadans anamesivinazatuezdlnlulese (Acetonitrile) 91uau 10 fadans weeaeg Vortex mixer ¢g
ANLSITOUASER 1 Wil gnthudia NaCl 1 n3a wae MeSOs 4 nda wdawendnadadunan 1wl Aeuhludumies
AI8AIL5ITOU 4,000 rpm U 5 U dleasunaudildeslniun ana1sazatgduuulIuins 1 iaddns
Tdlunasaiwuniihidnnasanils Anelumasnussgans PSA 0.025 n¥u waz MgSO 0.15 n¥uwaag Umaen
Tuwgndu 30 Tt warduwiies deuthifissansavansdiuuu Usunas 0.5 faddns WasuSumsaouialulasiau
U kagyimsusuuSuesdu 0.5 Sadans medvhavateieSassdien (Ethyl acetate) neutlunsiainsie
warsadnndalaeldiaiesile Liquid Chromatography-Mass Spectrometer (LC-MS), Gas chromatography —
micro ECD (GC/u-ECD) waiw Gas chromatography — FDD (GC-FDD) (Land Development Department, 1990)

shmsezimansandidunguaniuiun osunlurseiu sounluioain Tndnseed foil

a13UsEnaunguAIsuLe (Carbamate group) ANw191uau 10 @15Usenau Lawn Aldicarb Sulfoxide,
Aldicarb-sulfone, Oxamyl, Methomyl, Aldicarb, Carbofuran, Carbaryl, Isoprocarb, Methiocarb k& ¢ Fenobucarb
19835115 In-house method based on QUECHERS method wagldia3esiie Liquid Chromatography-Mass
Spectrometer (LC-MS) #5297LA51%

a1sUsEnaungueswntuAae3u (Organochlorine group) Anwidnuiu 16 asusenau laun Alpha-BHC,
Beta-BHC, Lindane (Gamma-BHC), Heptachlor, Aldrin, Heptachlor-endo-epoxide, O,p-DDE, Alpha-
Endosulfan, Dieldrin, O,p'-DDD, Endrin, Beta-Endosulfan, Endosulfan-sulfate, P,p-DDT, Delta-BHC way O,p-
DDT 1ae35n15 In-house method based on QUEChERS method wazldiadosdle Gas chromatography — micro
ECD (GC/u-ECD) #57973LA518%

a1susgnaunguesunluneains (Orsanophosphate group) Anw131uqu 21 @15Usenau lawn
Methamidophos, Mevinphos, Diazinon, Dicrotophos, Monocrotophos, Dimethoate, Pirimiphos-methyl,

Chlorpyriphos, Parathion-methyl, Malathion, Fenitrothion, Parathion-ethyl, Prothiophos, Profenophos,
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Triazophos, Ethion, EPN, Dichlorvos, Chlorpyriphos-methyl 1@ g Pirimiphos-ethyl Ta 835015 In-house
method based on QUEChERS method warldindasilo Gas chromatography — FDD (GC-FDD) ATIVIATIEN

a1susznaungulninsesd (Pyrethroid group) Anwidnwau 7 arsusznau leun Bifenthrin, Lambda-
cyhalothrin, Permethrin, Cyfluthrin, Cypermethrin, Fenvalerate Lag Deltamethrin 1n 835015 In-house
method based on QUEChERS method wazldia3esile Gas chromatography — micro ECD (GC/u-ECD) %1533
RIGERET

nmsiAszslangninanatsluiu indleg1ediu 1 dauluvinisada lnensuaudunsalunin (HNOs)
mnudutuesas 70 Tnethmin mntuhludmszimlanzuandion (Cd) noswns (Cu) nzia (Pb) wazdenzd (Zn)
Tneldin3esie Inductively coupled plasma optical emission spectrometer (ICP-OES) Ings1891unaluniislany
HadnJusansy)

1.2 msesziasaiivazlanzuinanansdunanaiizes

NI RIRNIATA ‘171"1Jgfﬂ,‘ué‘hasJ'mﬁuﬁ'?juﬁﬂmmﬂﬁuﬁimqmﬂﬁmaﬂLﬁawm’z Suileannan
WILTIYAT DNoLUAg Jamdneral uNnszimatselianAslunguatsuiwn eaunlunaeiu aunluvlealis
wazngulninsesd Inev1n153AT129A1835013 In-house method based on QUEChERS method LiuLfigafiu
memszimasiadandsluiu warimszimlanewinuandlen (Cd) neswns (Cu) axia (Pb) wazdnzd (Zn)
Tneldia3osile Inductively Coupled Plasma Optical Emission spectrometer (ICP-OES) Fawadadi 1.1
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2.1 MIlatEuieguaa1TEin

ihieganenamiZesdmnsnuaznenaniiomnninandnssiialiazoinuazinaneuigumgd
50 esmwaALdea [uan 3 - 5 Ju usliiaziBoasmeiedesdu thdwiiunaziBenun 500 n3u madadeIsuswsin
(Maceration) sheshazatgievuea U3uns 5000 fiaddns feamgivienduna 7 fulufide weasunaiFa
asavaneIuRaziegNTewnenTILiaznTEA1¥NTEs Whatman e 1 thasavaneiinsesldlussine
sheiiesssmyasuuuvsuneldayania (Rotary evaporator) auuia (Lateh & Muhamad, 2023) Wfiuansarin
neuiilfiitevhmanaaeuludusioly (nmil 2.1)

1A)

2n)

AT 2.1 TUABUNNSENAFISINNABNATILEDI 1N) ABAATIIBIAALNTA 20) ABNATILSBIRNLATA
19) ABNANILSBIAALNTANAIDULIN 19) ADNAILTBINNLNTANEIDUWIA 1A) E1SENAADNATILSDIAALNTA
2A) @1SANAADNAIIDIANLNTA

2.2 Mmressuiuansusenauiuadngau (Total phenolic compounds)

AAseRnlTuIaesEIsTUsEna U ueansIuA1835 Folin-Ciocalteau m1335v09 (Muhamad et al.,
2024) Tngn13UNa@19620879 ‘Uimm 0.1 §adfns waunu IN Folin-Ciocalteau's phenol reagent ‘Uimm
1 fladans denald 2-5 undl andudin 209% wiv Na,COs Usinns 2 fiadans deniald 10 wn mam‘mwaq ani
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2.3 Mmneaauantacsueyyadase 1S DPPH radical scavenging activity

asrgviauarusalunisatueyyadaselangds DPPH radical scavenging activity m1135v04
Muhamad et al. (2024) lngiw3euansasaneuinsgiu 2, 2-diphenyl-1-picrylhydrazyl (DPPH) 2 ﬁaﬁium% Turinin
USunnsuunn 250 addns USuusunnslimendaeumiuea avld Metabolic DPPH 91ntuin3euansavane
11m3g1u Trolox taeldunueailudiviazans uﬂ.ﬂmmmmmﬂauLLawmmmmau 517 urlwnasfivan
520 30 40 way 60 Ui LLauﬂ'mnmaauauummuawaaaiwﬁummiaﬂmmﬂmuimmmmLLamaﬂm’gLiaq
annsaiatnsIefvazaisieniues mwm%’wﬁu 0.625 1.25 2.5 5 waz 10 fadniusefiadans Mmdeuliun
fegnsay 100 lulasans asluAaim mnuumumia“mﬂmmmu DPPH 2 fadluans Usums 200 laﬂ,ﬂiam
wAUANINIUeR 2.8 Haddns UluinAinisgn Adunasfinuenandy 517 uluwnsiivnagl 30 Wil sen3es
awnlnslulafimes Tnsldiumiueaifu Blank fMuanmandesidudnnsdudsoyyadase DPPH (% Radical
scavenging) $19a1N15 (1)

Acontrol—A l
% Radical scavenging = o %100 (1

Acontr‘o!

W18 Aconrol ADANNTRANAULAIYBIANTAZANEAIUATIANATTAZAY DPPH fluluvnueaLvitu
Asample ADMIAANGULAIYBIANTANANIAINILTUANS Y Nauiua1savatey DPPH

F1e0URalugU 1Cso 71 AMUINLAIINNITATINTIMLINTFIUTENIN %Radical scavenging NszAUAIIY
LWUTURS ) Vesansanavinlia % Radical scavenging anasinsay 50
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miﬂff@umagmmmuﬁwmiaﬁ’mmﬂmaﬁan Fayulngldansdafuves Water, Sodium laureth
sulfate, Cocamidapropyl betain, Coconut diethanalamide, Sodium chloride, PEG-40 hydrogenated caster
oil, Togetes eracta extract, Phenoxyethanol

3.2 NMIRALIUINNETTHUAINETENAABNAITDS

NIWAIL WYY ATEHUFTANANDNATIIT DI KaZulneldansdaduves Deionized Water, Sodium
Laureth Sulfate, Cocamidopropyl Betaine, Glycerin, Sodium Chloride, Polysorbate 20, Color, Tagefes
erecta extract, Fragrance, Polyquaternium-10, Cocos Nucifera Qil, Glycol Distearate, Disodium EDTA,
Phenoxyethanol

3.3 msmﬂaau@mauﬁ'ﬁLﬁaqﬁwaqwﬁﬂﬁm%ﬂ?aaﬁﬁmq

insneaeuluaniazise (Accelerated Storage test) é’aamimﬁaaqmmﬁ (Freeze and Thaw cycle)
5nN190nLUad91n Somkhow et al. (2022) ImmiﬁwmﬂimmuazLmjmmaswuﬁ'm%wlﬁdﬁﬁuﬁﬂazmm
4 psmwaidea \unan 24 $alus wdnanlageu 45 ssrwaidea Wunan 24 $alus Fudy 1 seu Taevhnng
NAFOUIIUIU 6 50U mﬂﬂfuﬁwmé’amma‘”ﬂwmzLﬁaagmmuamwmmaizmu (foaziBon neu S dudnuds
fimeainsty (Oil droplet)) wWisuiloud ndu Jariaudunsa-ang miw%zwaaﬁ;éw%éuazLf??aﬁ Tagdanmann
yanvsaLdule AsianIswentutkaziiy (Cracking) lnggaindanwuznisiianasuudifulunen
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mMsneinsUsziiugvdiueyyadasuarUinum siluedninvesamsatinnenaaidesinnismaas
3 41 TnefimsussiiugriiueyyadassliBmsiinseinnuuususuveieya (Analysis of variance; ANOVA)
Iﬂﬂmia’mLLmumi‘wmamLL‘UU Completely randomized design (CRD) LaENAAOUANLANAIYDIA AL TnETT
Turkey’s fsgfutfodrfey 0.05 drunsvadeuauLANGIswBIARAsYeINTUTIINANSTIUeANTINvREN AN
nonALIBdlY T-test

NaAN1538
1. MmArseiaseiuaslanzandslufuugnuazaanaiises

namsiaszimsiadandlufiuuazaenanifes nlasinsldnonilomun suideananwsysuei
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TunsinzugnaenamiSeaaslsinendng o sananildAunzaslunsihluiauniduesesdhonaiensthydmssa
vy aonanades frsnhaulslumsiaunduaywmeutn wnassan eduthgeRa Husy
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a
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Carbamate group
Aldicarb sulfoxide
Aldicarb-sulfone
Oxamyl

Methomyl
Aldicarb
Carbofuran
Carbaryl
Isoprocarb
Methiocarb

Fenobucarb

Organochlorine group
Alpha-BHC

Beta-BHC

Lindane

Heptachlor

Aldrin (HHDN)
Heptachlor-endo-epoxide
O,p'-DDE
Alpha-Endosulfan
Dieldrin (HEOD)

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
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Not Detected
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A
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O,p'-DDD

Endrin
Beta-Endosulfan
Endosulfan-sulfate
P,p-DDT
Delta-BHC or delta-HCH
O,p-DDT
Organophosphate group
Methamidophos
Mevinphos
Diazinon
Dicrotophos
Monocrotophos
Dimethoate
Pirimiphos-methyl
Chlorpyriphos
Parathion-methyl
Malathion
Fenitrothion
Parathion-ethyl
Prothiophos
Profenophos
Triazophos

Ethion

Organochlorine group
EPN

Dichlorvos or DDVP
Chlorpyriphos-methyl
Pirimiphos-ethyl

Pyrethroid Group
Bifenthrin
Lambda-cyhalothrin
Permethrin
Cyfluthrin
Cypermethrin
Fenvalerate

Deltamethrin

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected
Not Detected
Not Detected
Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected
Not Detected
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Not Detected
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O VR JOLRAL OF SCENCE AN TECHNOLOGH
dlevhnsimsgdusunalansuiinandidufuiazaenaiisanudn Suanansdanised 2 lufu
wngUgnveslasinisldaenidiemun Suifloawnannszseds wulanzuandoy newas avia wazdensa
TuUSunm 0,097 11.262 9.605 uay 22.798 fadnduseflansu FsUsinalavedinuliiiussfunasitugnlansin
Tuiu firhvuslivinalavsuand oy nowuns axii uasdangd fosdiusunaldiiu 3 100 100 300 fadnsuseilandy
MINEIAU (Announcement of the national environmental board, 2021) wandl¥iliuin Aumizugniuinsgiu
munas liilaveutnasaulufuiuninandismun mmzauﬁm%’vmnwwﬂgnﬁmﬁaﬁiﬂﬂ
nan1siessilansudnlunenainios ldnulanswinuanifion winulavzvewns aeis wavdanza
Tud3unas 4.565 0.198 22.798 fladndusionlanu Usinadinutiesninluiy duudnhnennndesmnnsalusins
afinuasAnwimansiuenyadaseroly

M13197 2 wan1snageulavgvinluAulgnuazaananiiies

Usanaufinuly (mg/Kg)

IYNIINAHDU - "
[2)7] ABNANIILIDN
cd 0.097 Not Detected
Cu 11.262 4.565
Pb 9.605 0.198
Zn 22.798 22.798

2. msﬂszLﬁquéé’ﬁua%aSasxLLa::ﬂ'%mmmiﬁluaanﬂmmmsaﬁ'ﬂﬂanmqﬁaq
nsmUsIaasUsEnaufiuednsuvesansatanenaniSesdainsauaznenaiiosmninsndiatadae
AvnagaIBlevuea @unIAWINlAIINALINITTBINTIMLIRTFILVDETALAIUNIAUNGAANUTN d15ainnBNATNTeS
AALNIALAZABNAIITBINNLNTATUSUIUAITUTENaUNUDATIN WAL 3.709+0.081 way 4.521+0.064 TadnTu
YDINTAWNATNABNTUYBIENTANA AUAIFU ansaianenadiTesnninsaiiusinaansuszneuiluednsugninaisana
PENANILTRIARINIRBE NI TEEAYMNISEDA (p=0.05) ﬂ1ﬂmsmmaaqu%‘éhua%a?Jaswaqa’]saﬁ’manm’aﬁmﬁmlmm
LLasmnmm’%mmmmmIﬂ&JLLamU%mﬁummﬁu%uﬁuaamiéf’gaéNﬁﬁﬂﬁqw%‘ﬁma%aﬁa'ﬁsamaa 50% (ICs0, 50%
of inhibitory concentration) & slun 1338414 Trolox 1w Positive control u3afaAruANTLIntuNINATEUTY
DPPH Wueyyadassiiddidnseuglanifirfildannisdunneitu Tnsnansmaaeuuansautfin1sduss (Cxo)
fan 5 undl lnenudn arsadnnenaniesdainsauazasnaibesnninsn A1 ICx og 0.898:0.074 uay
08190042 fadnfusiofindans mwady lasfiansatanenamniFowninsaiivszdvsnmlumsdudseyyadase

gandhansananenaiTesrninsaegeiitduddgneada (p=0.05) (97471 3)

PMNNAVDINTIATIRUSINUESUTENRUue AN TN VRaevanTRfiueyyadase 1ae35 DPPH veq
panA1Sone 2 wilanudn nan1siATIEiresasatnIINaena1SemnnsaliAfinnitasataniades

#ainsm Fadenthansadnanaenaadewmninsauldlunsimuindnsuiiadesdienwsiely

M15199 3 UTuauasuseneuiluednsiuuargnsansinueyyadase ; ICso Yeda1sannnena1lIeIAnnInLay

ABNATILSBIANLATA
v . YSuruasusenauiluedn andAuaUNadETE ; ICs
#15020819 b
(mg GAE / g Extract) (mg/ml)
ABNATILIDIAALNTA 3.70910.081° 0.898%0.074°
ABNATILSBIANLATA 4.52110.064° 0.81910.042°
#1311M5571U Trolox - 1.42030.020°

wnewn Ysinuasuszneuiiuedniionun uazgnsanssueyyadass uanalurade + SD Suau 3 9
a, b, ¢ MonwsiidiulumAlAULeNAs e 1Ty d Ay NISEDR (p<0.05)
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'3 QU

3. MIWaUKAnSuelAasEe AT ATz iR ey

nsvagouRnnlowure ARt aelaTosd e nasaianonaIdesmningn i 2 waafaei fo
aymaansaianenaaFewaritmaskIasaianonn1Fes uansualumaned 4 nudt Snvaziilondetosl
3 ndu arudunind uasnmaaouNMslenduekan T asdedlsiuansetu Ao Lﬁaagmamamumaixwu
fruazBenduiofeniu Wurewaildlifd wsiusmassmduvoanardumun wdnsasi 2 siadndunen
sufsfiemmuiunnin sgflurasesnindeu e pH 5-6 uarlimunisuenduvesandast i 2 gasssy

nsmnaounsiva mMaiansuenduiuazihiuresaymaransatanenaiides wasusunasay
asaanonnud wansasiinsivavesaymaiuazurumlda Tinumafansuenduiuasiiiuiu nuddling
nsifnAunISiarilon TNnIMedBUANAMTEIKARSuTIATesd 01 INanTaAnenaTEes viltagUlE
wansaiilddannm aunsoilldlileslineiRasunsedefansen mniinnsaaudsossdnisindunsineng

wazen (e8.) Aamsathludndmthaiediuselduninunsnsgnaald

M19199 4 N1INAARUAMNINLUBIUVDINGN I 9IATDIE11991NaN T INNENATIT D9

n1MAgaY Aymal WYUWETEHY
anuwzile vosmarla Wulledeaiu voumaun Wudledeaiu

N
a AN GRNERY GNARNRRD
nay Moy Moy
pH 56 56
MIuBNTY Taiuendu Taluendu
mMsluavasmisu Ivalan Inalan
nafngdunIduszition Laiusng Laivsng
n13iiin Cracking Laiusng Laivsng

aAUsIENANTINY
MndeyanismmaTinumsiaiinndauaslanguinandduilusegismenanidesivgnlulasins
linenidomunsuiewmnanwszri Winvasnedondeiiiudunse sudewnanuinuiuiivhnamelgn
dufinsldasieifluuinaiivenzan Funwmsnsfimsldaianed @slalufiyusg) lussepdunamzgnamas
srozusouLarszariounuTesinnen dnsulestuuuansinbu SuilFasadinndenelufuiudesunn
Fsenaiinnisaanein Jenisnsaslinuansanslunguessniluneiusarlnmmsesd dsdnindudsiiflunisugn
(Wattanasunthorn & Amonsanguansin, 2016) iWs1¢&15 DDT, Endrin, Aldrin, Toxaphene ﬁm’mtﬂuﬁwgﬂ [IH]
aanofad viliazanlufutazdsundouuiu Jeansensneramnsssznmaluasdunsiovld arsngu
Tnsesddinnuduiivgs wasdsiauwnadslifeuls arsnquessnlureamsuasasuwmduansiafiidauuas
fiflealdfunlutihtu wiannsoaaedaldnas fudmnduiazamedaiii arwamuludunndous Jahld
arvlimuansnaudananlusogisiutazaennnbesiiugn uazanmsduniwalinuasnsfinzugnaonaniiies
Tuiufingaummumuasnud wdinsldansdestudngfinlugianiunamnelgn uazszordusouritu Jsoradu
TWlfdnnsdfoadindrnietisedsiunenaiidesluiinszvislinuaisnndng (Chaowuttikul &
Phoomphong, 2024) GwanndasfiusiBaunsine (Sapkaew et al, 2022) lunsfinwnisugntunauniwgs
ileugniivayulwsuasnansiiwuaglavewiin wuin inwnsnsiimsldanstestulsaiivuiuag dlunmsdgnitetaun
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Tutaaggruagnounsfiuiies 7-10 Yu wiiu Fehldldasnsoenamuasfivands uagissnunsing
wuh ldwuansedimdauuadulng siiudes 3 fugninenduinunsnssuasdufiuie sunewdlaudminanauns
ilesandinmslénsugnlusuuuudunidaduiunsldansiadl egrslsimumnansianuansiadimdauuasiuiegng
tusnmazuanslidiudsdinsliviefinsavauegluiiuiineugniu (Srthupthai, 2018) uazsndnsldluyiana
fannipumuindurdesseznaninfiudsmannisldasaiildume faganamunsudouresmsied
nauilundnnanamaineasly uasndlofiarsanuinalany wandeu (Cu) ngfa (Pb) nowwns (Cu) uay dunsd
(zn) TuduildimnzUgnaniFesegluinasiinnsgiunuain@u (Thaysnit & Wachirawongsakorn, 2021) wagluaen
asedivsunalanevinlaeaniy Cd uar Pb egluinausinasgiudmsundndudiayulnsuas ingavayulng
firmualiin Usuia cd LAy 03 dadnfusdedlansy uaz Pb ladiAuldiAy 10 Sadnudedlansu
(Announcement the Ministry of Public Health, 2021) aahakﬁmumnﬁﬂmwwﬂqﬂﬁﬂﬂw%nmﬁﬁﬂ%mmiam
asensfimanstaviinalansviinluingiveswashiase esnivneniufinuautiu fviifingedulans
uazdinsdidedlazaul fausa q vesity fadu mamuamaunmuazansnnddluiagivlveglunasinnsgu
rouflagihlulilunswdoudundniagisng q Jadimudiduieruvasadoderldeld
HAIATIERUTIMANTUTENeUUEAN TINYeIENTARAANISRIRRINSALAEENTATRATILTBINANTAN YT
fiAWinfy 3.7090.081 uay 4.521+0.064 fiadniuvesnsaunadnaeniuvesansan muadu dedaanuunneis
otafitduddameadin (P<0.05) wazmsnadouautidueyuadass TngTs DPPH vasnanaadoia 2 wlin e ICso
971 0.898+0.074 uar 0.819:0.042 fadn3usieiadans Jellnnuunndsed eilfodfynieada (P<0.05) 910
MAdeiiuInmUI AenanFesiinnuannsalunisiusyyadastuasiuTinuasuszneuitueanilusyfudigs
FsansUsznevitueanduansddyiifinuant@suoyyadastlan (Youssef et al,, 2020) wagiilofiansanyiua
miﬂizﬂauﬂuaﬂﬁﬂiumiaﬁ’mmaﬂm’gﬁaammmmﬁ’d%mmﬁgjmd']miaﬁmmﬂmaﬂmqL‘%@qﬁmmm%adwﬂﬁqwé
Giaﬂﬁé’uéy’naqaﬂaﬁaiw’msﬁuﬁaEJ (Rahim et al,, 2022) wardfisneunisinuasdlsznounemgnuaiivazgns
dusyyadaszvesansataihinaenanidemuiasatanenninFesiei farswalauosd fiuea Soaaosd
warunuiy lnvarsadalutiivesnonainiesiqnidiveyyadasziiionaaeudaeis DPPH fid ICs 7
0.050 lulasnsuseliadaans (Merdana et al, 2024) wardi@annaaeiun1sAN®1989 Son et al. (2022) ladAnwn
qissueyyadasy Ui TfueAnitavun UsnaudamanesamuavesasatanenanniFesiaemmiuoanyii ang
afinnenaniFesiignisiueyyadasy ICo Wity 74.5 lulasnfusiefiodans woeduiuafluedniamuawiiy
10,350.68 lailasnSusiefiadans Usunusamasesnaunwingu 13.05 lulasniusefiadans Ineflansiueanluiie
ayulnsuaznonlivanssiadunuwlunstudimainoyyadassiifsadostunindenvonsaduaznisifalsn
\39%eins 9 (Manivannan et al., 2021) u,azmamimaauqméﬁma%a5613351”383’% DPPH scavenging activity
firruan wud1 i 1Cso (Fenuidaduftanunsadudsougyadase 50%) wintu 22.5 lalasniudedindans (Youssef
et al,, 2020) FaansUsznevilusdnuazasiuoyyadaszilududdglunsiaueiesdions Tnsfinuaudd
Tunstlestumsyiansvesinaneyyadass ann1ssniau Huyia Yvanmidligeoueiuaznazanda s
dreifiueuuiuiaransases deilvmsmariifudutszneuildsuauiolunmsuaandafasiadosdions
felugunstisiuazmstiostuardemeninuaniagang 4 (Michalak, 2022) fissnunisfnygvissuousya
dastluansadanennniiies wuin asdifyileangviiuoyyadasslumsaianenniaes Iiun Xanthophyl,
Quercetagetin, Quercetin, Patuletin wazansusenauduean Su"’] (Singh et al., 2020; Burlec et al., 2021,
Rivas-Garcia et al., 2023) fatil miaﬁmmaﬂmaSaﬁqﬁﬁﬂslmwﬁ%ﬁmﬂ%’lﬂuaﬁaaﬂqmé (Active ingredient)
Tundnfusiiadesdiondld annisiwdsusivayimaiuazusny Aildunanvesaisatnnenaidizesmninsa
1% w/w as3aLmTEaiSUaYvaY Snwamidlemiuiidannla WAz TULYLY é’wmmﬁaﬁﬁ’uﬁﬁé’wmwnﬁju
(m91971 8) uazannIsmarpUAMN T DR uTOmAR AT A LT LKA AT AnENA S asAnLATA
wut Snvusdemiuiiaesiiviouldsnuusidondniud & ndu Anudunsads uasnismaasunizuends
vownAnSaeiadosdonldunndsiu Saranudunsasis g lutaeenInesu fe pH 5-6 wagliinunsuendu
YRIHANSTRT 910 2 GLETRELY éﬁaaammé’aaﬁ”‘inm’mmsﬁﬂmmiﬂ’@umayjmmmﬂmsﬁ’mﬁﬂﬁm noulne wu1n
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(Tubtim et al,, 2018; Wisungre et al,, 2023) LAYAITWAIUILIUNIN arsafnufuidniang (Saenprakob
et al, 2023) wuin frsuiwseuldiuianuasiag wazanaasiiuiildiuddnenmfisziluiaundundnsoue
wiosdrontuyuyy Fadunisadryadnfivveminenstinmidegluriesdu lnen1siinenausesfiannse
lailgulduselovianmuyamliiuguyule

ayunan1sideuasdoiauauug

nAsAneINTIATIERUSIalangudnanaslufularaena1Eesanlasinsidneniiiemung
snnalune Ymiaszamudn ldiasendeiildusunse awnsatinenaiiieannnsauiaindieieniuea
Ifansuszneufluednsiuuazavddueyyadaseganitnenanifesdainge Seanusaiaunaniusiniosdens
Mnvesvdeiufieiuyadlituinunsnsld msinsinneilanendnifisfuiasnnaoulseansamm wu ms
NAADUANIAULEY (Preservative efficacy test) LazNITNAABUNIITEANBLABININIIRIMNY (Iritation test) Lﬁamm
Uaonde nieuvensvaiavanud sdnsasiluouan

AnAnssuUsEnIA

mu’ifﬁaﬁiﬁ%’unuaﬁuaqumﬂquédﬂLa%m,l,azﬂ’@umﬁaqﬁu WINeduTvigeean Usednl 2566 uag
Iisvatuayuanuiidmiunisufoinsddunsiteanausinemansimaluladuaznsinuasuazgudnns
Seuillanu uningdesigezan

LONH1581989

Anastassiade, M., Lehotay, S. J., Stajoaher, D. & Schenck, F. J. (2003) Fast and easy multiresidues
employing actonitrile extraction/Paritioning and ‘"dispersive solid-Phase extraction" for
determination of pesticide residues in produce. J. AOAG, Int., 86, 412-431.

Announcement of the Ministry of Public Health. (2021). Standard, purity value or other characteristics
important to the quality of registered herbal product formulas, notify details or register.
Rachakitcha, 138(294)F, 6-7.

Announcement of the National Environmental Board. (2021). Determine soil quality standards.
Rachakitcha, 138(54)F, 20-24.

Apilux, A., Isarankura-Na-Ayudthaya, C., Tantimongcolwat, T. & Prachayasittikul, V.. (2015). Paper-based
acetylcholinesterase inhibition assay combining a wetsystem for organophsphate and
carbamate pesticides detection. EXCL/ Journal, 14, 307-319.

Burlec, A. F., Pecio, k., Kozachok, S., Mircea, C., Corciova, A., VereStiuc, L. et al. (2021). Phytochemical
profile, antioxidant activity, and cytotoxicity assessment of Tagetes erecta L. flowers.
Molecules, 26(5), 1201.

Chaowuttikul, C. & Phoomphong, C. (2024). The content of to the ash, acid-insoluble ash and pesticide
residue detection contained of Zingiberaceae crude drugs in Bangkok. Research Journal
Phranakhon Rajabhat: Science and Technology, 19(1), 29-40. (in Thai)

Chompoo, J., Songklang, W., Ariyamongkonchai, N. & Boonruangrod, R. (2021). Performance of ethanolic
extracts from Tagetes patula flowers on antioxidants and against skin aging-related enzymes.
Songklanakarin Journal of Plant Science, 8(1), 50-58. (in Thai)

Chuenyen, B., Ratee, U., Polsri, C. K. P. & Khanngern, N. (2023). Factor analysis for cause related marketing,
value creation and consumers decision on natural cosmetic products. Journal of Management
and Development Ubon Ratchathani Rajabhat University, 10(1), 67-85. (in Thai)

Land Development Department. (1990). Soil chemical analysis process (1% ed.). Work Manual. (in Thai)

JR 10 QUUA 1 UNSNAU-IUUNEU 2668 Vol10 No. Jenuary-April 2025



sas3nermiaasiainalulad use.

YRUJST 50

1 YRU JOURNAL OF SCIENCE AND TECHNOLOGY

ISSN 2985-1416 (Oniline)

Lateh, L. & Muhamad, N. (2023). Effect of microwave-assisted extraction of B—carotene from Borassus
flabellifer Fruit in different solvents for cosmetic application. Health Science, Science and
Technology Reviews, 16(3), 40-52. (in Thai)

Madanan, M. T., Shah, I. K, Varghese, G. K. & Kaushal, R. K. (2021). Application of Aztec Marigold (Tagetes
erecta L.) for phytoremediation of heavy metal polluted lateritic soil. Environmental Chemistry
and Ecotoxicology, 3, 17-22.

Manivannan, A., Narasegowda, S. & Prakash, T. (2021). Comparative study on color coordinates, phenolics,
flavonoids, carotenoids, and antioxidant potential of marigold (Tagetes sp.) with diverse
colored petals. Journal of Food Measurement and Characterization, 15, 4343-4353,

Merdana, I. M., Nandita, I. L., Elia, P., Apsari, I. A. P., Gorda, I. W. & Sudimartini, L. M. (2024). Phytochemical
test and antioxidant activity of aqueous extract of Marigold flower. Advances in Tropical
Biodiversity and Environmental Sciences, 8(2), 101-107.

Michalak, M. (2022). Plant-derived antioxidants: Significance in skin health and the ageing
process. International Journal of Molecular Sciences, 23(2), 585.

Muhamad, N., Soontormnon S. P., Tansom, U. Haron, W., Lateh, L., Kongsrichan, L., et al. (2024).
Phytochemical compounds and antioxidant activities of Parkia speciosa Hassk. Journal of
Advanced Development in Engineering and Science, 14(39), 132-140. (in Thai)

Office of Royal Development Projects Board (RDPB). (2021). Projects initiated by royal initiative [Onlinel.
Retrieved November 16, 2024, from: https://projects.rdpb.go.th/projects/5974753735081984/-.
(in Thai)

Rahim, N. A, Roslan, M. N. F., Muhamad, M. & Seeni, A. (2022). Antioxidant activity, total phenolic and
flavonoid content and LC-MS profiling of leaves extracts of Alstonia angustiloba. Separations,
9(9),234.

Rivas-Garcia, L., Crespo-Antolin, L., Forbes-Hernandez, T. Y., Romero-Marquez, J. M., Navarro-Hortal, M. D.,
Arredondo, M., et al. (2023). Bioactive properties of Tagetes erecta edible flowers: Polyphenol
and antioxidant characterization and therapeutic activity against ovarian tumoral cells and
caenorhabditis elegans tauopathy. International Journal of Molecular Sciences, 25(1), 280.

Saenprakob, P., Wiangkaew, C. & Intana, P. (2023). Shampoo and lotion development containg rambutan
seed oil. Research Journal Phranakhon Rajabhat: Science and Technology, 18(1), 84-93.
(in Thai)

Sapkaew, U., Namwong, P., Suthanukool, P. & Choodee, K. (2023). Capability enhancement in the
production of high-quality Gotu Kola for medicinal plants with nontoxic and heavy metal
contamination. Journal of Agricultural Science and Management, 6(1), 69-78. (in Thai)

Singh, Y., Gupta, A. & Kannojia, P. (2020). Tagetes erecta (Marigold)-A review on its phytochemical and
medicinal properties. Current Medical and Drug Research, 4(1), 1-6.

Somkhow, P., Junlatat, J., Chalomphong, N., Prasert, T. & Mulateeka, P. (2022). The efficacy of acne gel
containing Allium ascalonicum L. extracts. Journal of Traditional Thai Medical Research, 8(2),
99-110. (in Thai)

Son, H. T. & Limanan, D. (2022). Antioxidant capacity test, total phenolic, total alkaloid, and toxicity of
marigold flower (Tagetes Erecta L.). Devotion, 4(1), 88-95.

Srithupthai, K. (2018). Detection of pesticide residues in herbal: A case study of farmers group in
Ton Phueng sub-district, Phang Khon district, Sakon Nakhon province. Khon Kaen Agriculture
Journal, 46(Suppl.1), 841-846. (in Thai)

JR 10 QUUA 1 UNSNAU-IUUNEU 2668 Vol10 No. Jenuary-April 2025



sas3nenmAaasiainalulag uso

YRUJST b1

1 YRU JOURNAL OF SCIENCE AND TECHNOLOGY

ISSN 2985-1416 (Oniline)

Thaysnit, N. & Wachirawongsakorn, P. (2021). Assessment of some heavy metal contamination in paddy
soils of Sukhothai province. PSRU Journal of Science and Technology, 6(1), 99-108. (in Thai)

Tubtim, P., Chanapaitoon, N. P. & Boonyuen, S. (2018). Development of liquid soap containing the extract
of Alium cepa Linn. Thai Science and Technology Journal, 26(4), 545-550.

Wattanasoontomn, P. & Amornsahguansin, J. (2017). Detections of pesticide and herbicides residues in soils
samples from paddy fields in Chainat province. Academic Journal Uttaradit Rajabhat
University, 11(2), 245-258. (in Thai)

Wisungre, S., Chumanee, S., Duenngai, K., Deechan, S., Paratang, P., Mechai, N., et al. (2023). Development of
herbal liquid soap from Areca catechu L. extract toward the community product standard.
Journal of Science and Technology Buriram Rajabhat University, 7(1), 47-58. (in Thai)

Yotsawate, S., Phuekvilai, P. & Yookongkaew, N. (2017). Potential of heavy metal uptake and accumulation
in dominant herbaceous plants around gold mine areas in Pichit Province. Science and
Technology, 25(1), 110-123. (in Thai)

Youssef, H. A, Ali, S. M., Sanad, M. |. & Dawood, D. H. (2020). Chemical investigation of flavonoid, phenolic
acids composition and antioxidant activity of Tagetes erecta flowers. Egyptian Journal of
Chemistry, 63(7), 2605-2615.

JR 10 QUUA 1 UNSNAU-IUUNEU 2668 Vol10 No. Jenuary-April 2025



