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Abstract

This research aimed to develop soap formulations incorporating silk cocoon waste and Mango
Nam Dok Mai extract to enhance antioxidant and tyrosinase inhibition properties. The study utilized
local waste materials in accordance with circular economy principles. Mango Nam Dok Mai extract
showed antioxidant activity and tyrosinase inhibition with ICg5q values of 778.01 + 2.52 pg/mL
(DPPH), 767.27 + 1.36 ug/mL (ABTS), and 362.00 + 5.89 pg/mL (tyrosinase inhibition). The extract
also exhibited antimicrobial activity against Staphylococcus aureus and Pseudomonas aeruginosa. A
liquid soap was formulated with glycerin (70%), extract (25%), propylene glycol (1%), and silk waste
(4%) at a pH of 5.0-5.5. Results indicate that the soap has potential as a cleansing product with
skin-brightening properties and melanin-reducing effects, adding value to waste materials while

promoting sustainable community enterprise development.
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uanifulafigomgR ~20°C dmsunareugrsnisEaninae

ws3alnn yaTevinnsdennesssndinannisinanazetauat s unsiugomgaves uay
sinfulasantunssuaunistuguay InanssTudunaunisnannandom Chirla et ol. (2016) 91A5BuATNANF Y
g0 nnainlusiuannsalnldadanuluisoudandalaausongs oreasmanalassassndlusiiniy
55Tvs Taun sericin uae fibroin #9p1ainlgnisdesanmaaslassasnluians nisgudoguasitngg
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LTS (T

- ;/J;Ill' /!//
A g 274 7 ,;i////,-

AT 1 UAASLAEIRBTINAINHENINANINTARAZLAE T N2 BINgRATIRagNYI (ADA9Y, 2568)

Figure 1 Waste from substandard mangoes and silk cocoons in the community enterprise group (Research team, 2025)

o ¥
4. NMINANBUGNEANUDIUNNTNTY
Tunnsdnundl Tadsydugns aueyyadaszassansannannuzaasinnenly (nagn) Tnaleds
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(UV-Visible Spectrophotometer, §%a Shimadzu 31 UV-1800) Lﬁ@'jvmM'mﬂfmﬂ‘iﬂefum‘jmumés;!ﬂﬁmwm
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wasil 734 wilwansmaiy 0.7 uaashsvinufAsenduansuinsgs Trolox W3BaN13ALAN UATANIAAR
& o ! 2 Py o ¥ & ° ¥ o & a
AnINTARINIRANANUAST 734 unlumns navaaswhen 3 ASS uazAInsaEaYNsTuaYyaD ATy
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5. MsAiAszngayansnuIgranstutaenlun st
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nsnaaeUgMBMatugaenlEn lsBua (Sigma-Aldrich) vinlneAgisneslag Chan et dl. (2007) &

v

Avinlneaqusd azanuaamasadali 30% DMSO shatuarinfiaaaasmunne] sns 40 Tulasananan
fusnsaranslnfannammainmes (0.1 M, pH 6.8) U3u1mg 80 (ulasans el [ TsBiua 1.84 Units waw
Trnfuazuaiigomg 25 svradesiiuaan 10 sinawAngnaazais L-DOPA (2.5 mM) 15173 40
Tlasans wanbnaniuazund 25 ssrrades et 10 Wit nawinll farnisgananuasiioasnans
gn9mau 492 wiluns aeeaesianinisgananuasnuullasman vintsdiualesidunnisdus

il nlsBiua INANATEATATUIN %mstiusiaionlan mlsma = (Anaugs— Apagan) | Apaugsx 100

>

AT 2 LLNﬂx‘iﬂ’ﬁﬂﬁ/@‘lﬁ’mtﬂ’NLL@Zﬁﬂ"l‘iﬂ’WLﬂ‘lﬂ%/\ﬁﬂNNNNWNTHﬂﬁZﬁU'J‘Nﬂ’ﬁNﬁW (AOUATE, 2568)

Figure 2 showing the extraction of mango juice and the incorporation of silkworm waste in the production process (Research

team, 2025)
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Table 1 shows physical characteristics and percentage yield

ﬁ'q'm;'nmag‘u?ws SRUNTHANARYBINTITATA (% W/V) ANHRSYINNLUATNVBINISHAR
(Herbal examples) (Extract yield percentage (% W/V) (Extract physical characteristics)
wzHainan (HHagn 35 ueaanaaniln Rndes
(Nam Dok Mai mango (thirty-five) ﬁﬂéuﬁ@umwwﬁ'}
Ripe fruit) (A viscous yellow liquid with a

distinctive aroma)

2. HANTNAFDLGVIDANUDYLADATY
gUBsAMHBRY BTz aiaNzNIniAen NgNUszAWAeAT DPPH way ABTS lnew/Seuiflauriy

&1311M3gM Vitamin C wa Trolox Fauamatum1aned 2

a0 o
80 . .
- 50 e
70 i
c 60 C 40
= 50 y = 6.4855x ]
2 R? =0.9988 £ 30
£ 40 s = e y = 4.2497x
= ES R?=0.9984
= 30 20
0 . 10 '
10 ¢ .
0 0
0 2 4 6 8 10 12 14 0 2 a 6 8 10 12 14
Concentration (pg/mL) Concentration (ug/mL)
L4
NFINHINTFIHLBIIANAUT (Vitamin C) nIMIRggINBsnasnd (Trolox)

AT 2 uaAen1a3EUfiguNIIMEIRTgI4 Vitamin C Uaz Trolox (AWEAdE, 2568)

Figure 2 Shows a comparison graph of Vitamin C and Trolox standards (Research team, 2025)
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Table 2 shows the antioxidant activity of mango flower extracts

qw‘é‘(mu’agﬂaﬁmz ICso(pg/mL)

Aot NITHNA
(Antioxidant activity IC50 (ug/mL)
(Number) (Extract)
DPPH assay ABTS assay
1, szraaiAen(d (Hagn) 778.01 + 2.52 767.27 + 1.36
(Nam Dok Mai mango Ripe fruit)
2. Vitamin C 7.71 £ 0.01
3. Trolox - 11.72 £ 0.20

Tunnsfinund wadelminnianaasuasataenuzsasinan i ey asaes [nvde
Tmﬂm,}aj@ﬁmzﬁﬂmiﬁﬁﬁ?ﬁﬁqwﬁqLﬁl‘ﬂmmw {RREI98E LATINENARN %ﬁﬂﬁ&?ﬁuﬂwﬂﬁmzﬁmmﬁﬂﬁiye}ﬂ
m'ﬁmmi’ﬂLm:m‘sqLL@ﬁquymevﬁaLLi\i nnanasauledsifenan DPPH uaz ABTS Fauiuasfifaaly
ﬁ@aﬁﬁﬁ’ﬁmﬁ nanaaouly 1neAs DPPH assay \unnsmeaaun1sfindneyyadass DPPH (2,2-diphenyl-1-
picrylhydrazyl) wazd 5 ABTS assay LI UA1SNAFBUNIINIS A DU Y AT FTL ABTS (2,2'- azino- bis (3
ethylbenzothiazoline-6-sulfonic acid)) Lﬁ@%’mmwmmﬁmmm‘ﬁumﬁﬁﬁm@%ﬂ@mz @Wﬂ@m‘s"mﬁ 2 A9

v v v .y v o
flugaeniailFauiieugrinueyyadaszaes 3 813 (aun arsadanzawsiineniy (vagn), 30auT uwas

v v
o a 4

Trolox T@ﬂf?méfugﬂm IC50 Bevnnpfionanniananrasansfianusndudseyyadassin 50% il A1 ICso 89
wae wanaanfllszandnmiunismueyyadaszinfinan
9NANTNT 2 ANTNRLAAINITIEBUTIBUONE ATUuERY R RTEY9 3 819 (LN F1TRAANZHG

vpanly (nagn), 3nAug uaz Trolox Inadntugua ICso Bovmnafopaumraneesssiiansnsndudeyya

v '
o

Faazln 50% el IC50 Banas uanwnUsyanEnmtunsaeyyadaszlnfinan

A151971 3 LAPIATAITHAIHIIA NN THENLABETY

Table 3 shows the antioxidant capacity values.

o C e > a 2 Y24
NIFNOA ﬂ'WIGf'lf‘Uﬂﬂﬂ'J’mﬁ’lN’ﬁﬂ?uﬂ'ﬁm’m’méﬂ@’ﬂfﬁz (BueLng ICgo, BINDYEINA)
(Extract) (Values indicating antioxidant capacity (Note: ICso, lower values indicate

better activity)

ATATANTHIY (Mango extract) Uszained 770 (Wlpsns/Aadans (Approximately 770 ug/mL)
AaRud (Vitamin C) Uszand 7.7 (wlAsnsu/Aadans (Approximately 7.7 pg/mL)
Trolox Uszannd 11.7 Wlnsnsw/aadans (Approximately 11.7 ug/mL)
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manaaauqrssudaen e ilsBuarasraadauzsasinen (i Aa7ensdan Chan et ol. (2007)
Fadnunalnnissudoenlainiaaisne o Taaly L-DOPA ifusnassnnlunsmasaugvszesfiangtss
aoAew N M l5Bma Seiiunumandntunnsfanssndastmarintionls vnamnsodudaelsimin
ALAINA MRIRNTETEEN B99INNIMARDINNTIST 4 WA Ersarmannszaasiiaenty (wagn) fA1 ICsg
Ay 362.00 + 5.89 nlasnsw/fadans anfiansnaunuBeuandensnladn (Koji acid) &1

asnmsg Nl lundndomianauena a1 ICsg Wiy 11.78 + 0.14 lulasns/Aadans uansinfiv
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®
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AT 3 UARINTIHENASIIHYEINIATAAN (Kojic acid) (Aeusde, 2568)
Figure 3 Shows the standard graph of Kojic acid (Research team, 2025)
A5t 4 uanaNansAnugBsudaeulel mlstmaresssania

Table 4 shows the results of the study on the tyrosinase inhibitory activity of the extracts.

FLrIRR qw“ﬁ(é'uégemufwu‘fw‘[ﬁmﬂ ICso (ug/mL)

(Example) (Tyrosinase inhibitory activity 1C50 (ug/mL)
nealAAn (Kojic acid) 11.78 + 0.14
stj'ldiilﬁﬂﬂﬂ\fsj (Wagn) (Nam Dok Mai mango Ripe fruit) 362.00 + 5.89
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WasuisufunguAtuANuan (Tetracycline) WALNANATUANAY (HINAW)

S. aureus P. aeruginosa

AT 4 UAAINITANEIONEATUIRENTRIENTATA (ANLATH, 2568)

Figure 4 Shows the study of the antimicrobial activity of the extract (Research team, 2025)
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Table 5 shows the appropriate formula for the concentrated mango flower soap.

Aamsenau (Constituent) Sas189u (Ratio) (100%)
1. nAlgaau (Glycerin) 70%
2. gnsafanzsaniieantd (Nam Dok Mai mango extract) 25%
3. m‘ELL(ﬁidﬂﬁu Propylene glycol (Propylene glycol fragrance) 1%
4. 55T (Silk cocoon) 4%

o

graRyfiimmuaznauats ndiredu 70% asadanzitaiinenly 25% §19unenau (Propylene
glycol) Tudman 1% uazirusalna 4% Tagfnisusuan pH Tnagtugns 5.0-5.5 Gamuazaniuanimianis
FITHYNPUALITHITOAIAUNINYDIRITDENG NS (7 BIGATH (HADIHHNTZUMNN YU RS AR TN 171
nsT#A9 (Soponification) Fs1laeadenannanuazs s nAseINENAUNERTANALaY Siunsslanaiuy
(curing) szsinns 4-6 dlawi iebifdoayuiviafnd fidodudadFouden wazanaudunieiions
naande navutunandauuEuifvefAnninsenenisanevanesaaNg BTuaN1En Dugeen Feen
sdngAumAslslumesiin i azsnaiaenianinsauazaEss iy sas1saafn anseadeTuyam
LaZADAARDITULIARLATEgAAMIAE Hana1ni grsayfanandamsnzdmiuniaimunidusinsgs

Tugra Wipsannawyusin Tenszuounisndadiliduaew uarannsoasaaniunansomasuinsiaganin

q 9
] ' '

Rafifigan e aeeBnaEdsduarsygiauarReunaenluszezena
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AT 5 WEAINTRRMAYHENIABN TNHENTI N (D398, 2568)

Figure 5 Development of a mango soap formulation containing silk cocoon waste (Research team, 2025)
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