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Abstract

Background and Objectives: The objective of this research was to develop glycerin soap
products containing Arabica coffee ground (Coffea arabica L.) extract, mulberry leaf (Morus
alba L., c.v. Chiang Mai 60) extract, and coffee ground. Coffee ground contains phenolic
compounds and caffeine, which exhibit antioxidant activity, helping to delay aging and
reduce swelling and inflammation of the skin. Mulberry is a type of plant that is widely
grown in Lopburi province. Mulberry leaves contain polyphenolic compounds, therefore
exhibiting antioxidant activity.

Methodology: Coffee grounds were obtained from a coffee shop in Lopburi province.
The coffee grounds were dried in a hot air oven at 80 °C for 10 hours. Extraction of coffee
grounds was prepared by weighing 100 grams of coffee grounds and extracting with 500 mL

of deionized water at temperature of 100 °C for 1 hour. After that, the extract was filtered
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through white cheesecloth and filter paper (Whatman no. 1). Mulberry leaves were
obtained from mulberry farms grown in Lopburi province. The mulberry leaves were washed,
air-dried, and then cut horizontally to a thickness of approximately 0.5 cm. Mulberry leaf
extract was prepared by weighing 40 grams of mulberry leaves and extracting with 500 mL
of deionized water at a temperature of 100 °C for 1 hour. Then, the extract was filtered with
white cheesecloth and filter paper. A transparent glycerin soap base was used in this work.
There are 8 formulas of soap, including control soap (formula S1), 3 formulas of soap with
coffee ground extract (formula S2-S4), 1 formula of soap with coffee ground extract and
mulberry leaf extract (formula S5), 2 formulas of soap containing coffee ground extract and
coffee ground powder (Formula S6-S7), 1 formula of soap containing coffee ground extract,
mulberry leaf extract, and coffee ground powder (S8). A soap was prepared by weighing 25
grams of glycerin soap base and melting the glycerin over low heat. After that, the prepared
components were added. Then, the solution was stirred and poured into the oval silicone
soap mold. Physical and chemical properties of soaps, including foreign matter, color val-
ues, erosion percentage, bubble volume, durability of the bubbles, and pH, were studied.
Antioxidant activities of soaps were determined by the DPPH assay.

Main Results: Eight soap formulas with different ingredients were compared. The results
indicated that all soaps had no foreign matter. The color values of soap with coffee ground
extract, mulberry leaf extract, and coffee ground, as expressed in terms of L* a* and b*
were 13.81 + 1.20 to 26.40 + 0.97, 0.44 + 0.13 to 1.36 + 0.22, and 0.20 + 0.24 to 4.76 + 0.31,
respectively. The pH values were 9.81 - 10.06. The erosion percentage, bubble volume,
and durability of the bubbles were 14.83 + 1.37 to 16.55 + 1.45 %, 69.50 + 1.50 to 73.00 +
3.12 mL, and 66.00 + 2.00 to 70.25 + 2.65 mL, respectively. Antioxidant activities of soaps
as determined by the DPPH assay were in the range of 1.66 + 0.11 to 7.65 + 0.02 ascorbic
acid equivalent (AAE)/g soap. The results of the satisfaction assessment of the soap products
obtained from a panel of 25 people were at a very satisfactory level.

Conclusions: All soap formulas developed had physical and chemical properties meeting
the standards of bar soap product requirements. The developed soaps had higher antioxi-

dant activities than the control soap. The coffee ground extract, coffee ground powder,
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or mulberry leaf extract added to soap increased the antioxidant activities of soap. It also
allows for a variety of shades of soaps.

Practical Application: The developed soaps could serve as quality soap prototype
products for a community. The soaps could also serve to increase the value of spent coffee

grounds and local herbs.
Keywords: Soap, Antioxidant Activity, Extract, Coffee Ground, Mulberry Leaf

Introduction

nuniduatesdnldsueuionyilan esnilsaninaundounaznauvendisiiondnual
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gniauvasiania Jesiulsamla Jesiulsaluduludongs waslosiunisifialsaueise [1-4] nuu
Jedndurdostuiiogunmuiavilaaglsfuamionduogiann silrlutagtutigshsuoniu
fs NIy IﬂamaﬁuﬁjmLLWﬁﬁ&Jﬂﬁi’fﬁ@%iﬂﬁﬂﬂ (Coffea arabica L.) uaglstan (Coffea
canephora L) [5] Bsdmnmammunlusiazadsagmdaninniu nnnuivandiinazgniia was
51‘vmﬁﬁf§'mmﬂﬂmw13immsamﬁ%ﬂmsJL“fJuLma'awaﬂ’uﬁ:suau%aiiﬂlé’ Fedudadinmininniu
unliUselomisnudu 9 wu Tdudetgeiulsl dunauvessdnfasiauny sdnfusionms ua
auusiug usu [6-8] uenanininnunssldiduansuiin Saelvifguiu liuandu gnsednda
agnafusssuni Tendnimadiafineudmgnaeniditu (9-11] Meaushivesansddnlunsniuiuas
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ayduniesdensiovilddlumsvhanuazeinimelufiaUssdriu asnsadiszdrsay
anUsneenainfmifaiiasainlassadsnesayussnaudeluiana 2 d1u fio duiiian (Hydrophilic
head) wagdnilaififa (Hydrophobic tail) Weayazaneluthassulassasnsduiiitatmiluana
vosthiideusey duduiilifidiasdeouseuluifuarisantsn Sinszneeenlogluinddnuos
Hudiiadu wagngaeenanuinafmlsivhanuazein [12] ey mavhanuaveeiantiuay
nsanelleseaylsislesiulsamaiuemsuaghialalsun (Coronavirus disease 2019 3
COVID-19) Fshfalalsw Wudeihdunsedessuumafumelauyuduazinisssuiaiilan

Phansi et al. (2024). “Study on Antioxidant Activities...,” Science and Engineering Connect 47 (1), pp. 26-41



30

AITUNTENTEANFITUAYIWNINTNTUDITUNTAABLAYNTUNTTLUINVDIAB WU MIAIUVEININ
o a A a L dd  da 1% ] L =
aundly vindensAumslUNuAdEsiingszun Msdiussegviedialey 1-2 wasluanui
#1149 9 Wagn1saadlameayanedlenigayvselaneanageaynATIneusuUTENIueINs naslivieaun
= v v v a 6 o 1 o v < ¥ a ! = a !
wiendnduiadevasildsimiugdu 1luiu [13-14] lunsudeayenalinnsiisayulnsuagdiune
B 9 LVBLNNATINANNIE LTI N Y ITUTEAIATRIaYINTY
Aty T ilsiaunGs dusiayndwesuiiinisifivansananinnium uagiivansaianin
nuraauneninn ieunistnmnnuniiluresianlgusslos inlilandndasiaynigns
auyadaszas mslansnmnnuiluimtieansuiiy uenanidulignsayfvansaianinniunuas
ansanalumleu galulumieu WMorus alba L) flansuszneunedilueaidedlaudiniueuyadasy
! < A a = & Ao [ A < a ! ¥ oA
[15-16] TngvslouuigyianienugnunlunuidminanySieidunsiiuyaaliuniveaulns
Vieadu puzEIdedailumlouanunanioiedudinanluay ndnnlandndusiaynddiunauvos
arsafaninnul ayasataninniurauninni wazayansaianinnuiauansaialumiou
MmnsfinmandAimameninuaziaiivesay uasfnwigvsiueyyadasyvesayiiiauduiedunis
nanaymadendmsuliluasiSeusazilundndusisunuuwnyusuyioiy

Materials and Methods
1. MswsgunInMwiazansaianInnIedl n1swssurenInnwrvitaedinInnwniug
a . P Y o ° ' X do o a v v
931U (Coffea arabica L.) Miluvesmndaiiaanitudnenwnlunundminanys suwieie
WnevaNToURMmMAll 80 aarwalgea (Pol-Eko Aparatura, 2Pek-CLW115 Ig Smart, Usinealuwaug)

Hunan 10 $alus Wiosunnnuniianuduldiiu 6 % [17] & Figure 1 (a)

(@) (b)

),m \

Figure 1 Ingredients added to glycerin soap base. (a) Coffee ground,

(b) coffee ground extract, and (c) mulberry leaf extract
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msafaninnuivilnedemsnmnmuiiouwds 100 nfu afadeiusaanlessu () Uums 500
11adanT gamail 100 ssrwaLEea (Hot plate magnetic stirrer, IKA C-MAG HS 7, avifusansisausgioasiu)
e 1 41l udendunsestermmuruasnsemenses (Whatman no. 1, avsteandng) (Figure 1 (b)

2. Mswseuansanalundeu lundewiugdedlnd 60 (Morus alba L.) nlsuseulu
fuftdantaant3 tiluviouwndrshanuazenn isauauwi udklumlsuwnmsenumssn
0.5 wuRiuns dlumleu 40 n3u afadeth 500 faddns gl 100 e wadea (Duna 1
Falus Mniunsesdnefuuauarnsyaenses (Whatman no. 1, ans1we1ai14ns) (Figure 1(0)

3. Beiay Tunismeaedddivaayndweiuviala JavaayndweIuddiunanves
nAweTunazihduiildandiy dunsliivaayndweiuiterreseulounaslfnnutuiuuiin
wazdidla (Transparent soap) ni1ayitaly [12, 18] Tagayfivionun 8 gas l¥un ayyaaiuam (gns
S1) ayinansannnInnum 3 gns (@as S2-54) ayidnansaianinniunuagansanaluvalou 1 gas
(@935 S5) AUWRNEIANANINAUNKAYRININNILI 2 gRT (GRS S6-S7) uazayiRNasanan AL
ansafaluvslaunaznnnum 1gns (58) fauanslu Table 1 Fauandweiu 25 n3u azanondlvesu
dheligeu nimntuiuasdunauiiniouly udedndudedeatu vimndumayadu)

a 6

fuayuuUBalaugUT seauaywilmLNay RN UL

Table 1 Compositions and characteristics of different soap samples

Coffee Mulberry Coffee
Formula  Glycerin ground leaf extract ground Characteristics
of soap () extract (mL) powder of soap
(mL) ()

S1 25 - - -

S2 25 1 . .

S3 25 2 - -

sS4 25 3 - -

S5 25 2 1 -
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Table 1 Compositions and characteristics of different soap samples (Continued)

Coffee Mulberry Coffee
Formula  Glycerin ground leaf extract ground Characteristics
of soap () extract (mL) powder of soap
(mL) (9
S6 25 2 - 1
S7 25 2 - 2
S8 25 2 1 1

4. MyeTsRdlantasy mﬁmeﬁﬁqLLUaﬂﬂaamﬁlﬂiﬂiﬁauﬂizﬂauﬁiﬁi’fﬁway' Tagdanm
dnuwaurveaylnemMInsInitaseaien [19-20, 22] uardunalagldndesaweslelulasalay
(Stereo microscope) (MDX50, Nikon, Japan) Maswens 10 w1 taudlndsi 10 i1 x taudlng
09 1 1i1)

5. MTAATIVAIEYDIAY mi"imezﬁﬁh?ﬁmaaayjﬁﬂ@a*imﬁiﬂﬁﬁuaqagﬁﬁauﬁaaLﬂ%ﬁmﬁ
(HunterLab, ColorFlex EZ, @n3igaLisnn)

6. MIIATIENAT pH azangay 1 NSy Tuthusmanleseu 100 fiadans waainr pH dae
1A309TAAT pH (Metrohm, 913 pH meter, USA)

7. MTIATITIRNTENNTOU mﬁmeﬁmﬁﬂﬂéaummagﬁﬂm%ﬂayj 10 n3u Lmiayj'aﬂu{fﬂ

QUM 40 BerwAYa 1 Wil LanhayivyuuTauuiile 40 seU naaINtua1aneeIY

aren 1 A9 vendn 3 ASs Andumeuwdayludiautainisanaesay uddedmdnaynaainis
14 [19-20] A1SegaznsaNNIOUTDIAYAIUIN A3l

annsou (%) = [(W. -W _)/W. ]1x 100
) o nau Bl nU
logi W = dmitinay (n5u)

8. NMTAATIEVUIUINTNDILALAUAINUYDIND I Feay 1 N3y WutnUsEannlasauUsunng
20 adans ararwayudumadlunszusnmaruia 100 daddns Uauinnseuenaamensilay
weTuAe 40 ATY Juiinaariufl M9kl 5 Wil Juiinea [19-20] IneAwinUSunslesayuasainy
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) laaay (5 Wil ih
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9. MINATIVVTAUBLATATEVRIAYMIETTANTLY Feay 2.5 NFu ualviaziBen wauiy

[
v a

lovuea (Lab Scan, Ussindlosuaus) 10 fiadans defiely 24 $alas udsndunsesansazans
sewsudonsesiisivung 531 0.45 lalasians (Cellulose acetate membrane, Sartorius, aviug
aosausgeesi) wdnhasazaneiinsesliiaqrisiueyyadaseieisafifiey (DPPH method)
neaadlnewinansazaty DPPH (2,2-Diphenyl-1-picrylhydrazyl) (Sisma-Aldrich, ansgewsn) 1
fiadluasiednsusung 200 lulasang waziiuansuinsgiunsakeanesinuseansaraivay naian
fuvsuUiunadu 3 fadtes Meumiues Wuasaraelufifindung 30 wifl udrindin1sge
nAuuafineTIAAY 517 uiluuss (Thermo Scientific, Evolution 201 UV-Visible Spectro-
photometer, an3gaLu3n1) AuInATAN1IAUOULABATE (% Radical scavenging) ndeni
Wisuidisuadiinldtunsminasgiumsiueyyadaszveinsaneanasin (Chem-Supply, 1335
poAnsLAY) MesuNAqVEfiueyyadasziliudn ascorbic acid equivalents (AAE) stetiwtinay 1
n3u [16, 21]
An¥oraynsiuayaBaTy AR
Radical scavenging (%) = [(A - A)/A ] x 100
Taoil A,
A

S

10. Msfinwianuiisnelaverdndueiay drvianuiianelasendndaeiayfinmudy lawn

AINITOANAULAIYDIUAIA

AINIIAANAULANVEINIANE TAT a8 AY

v

d ndu Ysunauvles Ysednsninnisveansdsandsn wagnisliseaneimes [20] lnunqueiiegiag

Y

D

UszillufatinAnwumanedesvigmnans wasnguinunsnstulundinailosanys Sminanys
1w 25 Au IdnaeinTeTeiasiuusEAUANNTNele Ao 5 = Nanelauniign, 4 = fawala
1N, 3 = Manelatunany, 2 = Wanelates wag 1 = fanalatiesiign

Results and Discussion
a ¢a
NadIzvasUanlasy
INMITFUNATNBULVDIAYNI 8 gnT MEenN1InTIaRdameaenuazaeguaienaedlnsdn
fiafie (Samsung, galaxy A31, 1n11d) (lu Table 1) wazguanndesawmasiolilasalay Mdveny
10 Wi (Figure 2) wudnayns 8 ans LifdwlanUasuildlvdiuusenevvesay difiealoadn 9
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WNINURYATRIAYTAARIINTURUNNSaranguarAUNAeTuivAUNaNAd LU Ferlosiunsn
TudSunadesililidawasieussansamvesay fsluayvngnsdseglunaeriuinsgiunindusiyuu
ayfaundweIu uNy. 665/2553 [22] ayiiiuansainninniunviseansanaludeutidoSeuiiley
Aasegnsaylu Figure 2 (a) ayansafianinniun (gns S3) wag Figure 2 (b) ayansainninniuvl
[ ! ! 1aa a = <) v o vy PPNV 4
wasasainlunieu (gns S5) diuansayninisiunaninniuniiteiduansuvilidvesayiidduay
wazililloayivsuseaadiaegns Figure 2 (o) WWuay (ams S6) wag Figure 2 (d) ayansainninniun
wasansainlundaukazninnIui (gns S8)

(@) (b)

(d) @

Figure 2 Images of soap taken with stereomicroscope at 10x. (a) Coffee ground extract
soap, (b) coffee ground extract mixed with mulberry leaf extract soap, (c) coffee ground
extract mixed with coffee ground soap, and (d) coffee ground extract mixed with
mulberry leaf extract and coffee ground soap

Table 2 Color value, pH, and percentage erosion of different soap samples

Formula Color values of soap pH Erz;it))n

ofsoap ;x4 sp a* + SD b* + SD + 5D . ;D
S1 4112+ 281 -048 +0.06 -4.76 +1.48 10.02+0.06 14.88 + 1.20
S2 2283 +0.38 0.84+038 332+045 999+0.07 1491+ 192
S3 20.66 + 0.63 1.19+0.17 1.68 +0.37 10.06 +0.07 14.83 + 1.37
Sa 2246 +0.82 136 +0.22 262+063 999+0.10 16.23+0.44
S5 2640 £ 097 1.21+£0.09 476+031 992+0.14 16.08 +2.24
S6 18.27 +0.69 051 +£0.09 029+035 991+0.01 1577214
S7 1381 +1.20 044 +0.13 0.63+0.17 993+0.01 1655+ 145
S8 20.00 £+ 0.46 0.62+0.10 0.20+0.24 9.81+0.07 1595+ 1.24

Data are given as mean + standard deviation (SD) (n = 3).
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HaATIEAEvaeEY

Advesayuandlu Table 2 lwaayiidnsiduasatinninnunegiaden (gns 52-54) fien L*
9E5¥NIN9 20.66 + 0.63 9 22.83 = 0.38 A1 @* BE5¥NIN9 0.84 = 0.38 014 1.36 + 0.22 A1 b* BE
52wig 1.68 = 0.37 3 3.32 = 0.45 Faayiia 3 gusilenuats TvuAuasuasBindes gusayiia
nsiAdananInnunkazansainlumlou (ams S5) A1 L* = 26.40 + 0.97 1 a* = 1.21 = 0.09 A1
b* = 4.76 + 0.31 Fayfanuahanntudedeufugrayfiiuasaianinmuogaieuass
Inudmdonnniuduayiiinisfuansuninnuihliayianuathsenas luvasiiuaaynfivedu

lafiAn L* = 41.12 + 2.81 a* = -0.48 + 0.06 waze1 b* = -4.76 + 1.48

NAALASIZIAT pH

MnmsnnaeswuEEnSusialunuideiiis 8 gusiian pH 9.81 + 0.07 &t 10.06 + 0.07
(Table 2) oglunausianAsgIUNGRSuTigUYY UNY. 94/2552 Faanjmsian pH gszming 8 - 10
[19-20] uazaeandasiua1 pH vesayluanAdedu o wu wansusiayfifldunauvesansarinain
Waenufstnsien pH 8.29 - 10.00 [23] wanstaustayfindnniiudafivdedisanmshens
fifn pH 9.0 - 9.5 [24] wagnAnSusiayAITidunaLvsAIEes Aunily uazfiugualw fid1 pH

9.29 - 9.53 [19]

NAILASIZNISRNNTOU

a

AINAITNAABINUINAINITANNTOUVRIAUTA1508AY 14.83 + 1.37 019 16.55 + 1.45 FediAnlna

Y
1 Qll

WweaiundnfaayllidunauresmiEes Auguali wasiugwil dasesavnsdnnsen 11.25
- 15.09 [19]

HAIATIENUTUIATNBILAZANAMNUVBINEY

HANMTIATEUSIRSlasTesAyT 8 gnslien 69.50 + 1.50 4 73.00 + 3.12 fadAns uay
ANAIYILYDINBIBETEVIN 66,00  2.00 T4 70.25 + 2.65 Nadans TeayyngasiieUumses
uazNAmuYesesindlissty fauansly Figure 3 Geogluinaniia anmsinTzsinaidada
vaaUsunsneazAunuYaInadlagly Duncan’s test (SPSS Statistics 25, IBM, ansgaiusna)
wuhaygasngasiiauTinsesinnuamuasiatiwansaiuegiidudfey (p>0.05) uay
doAARBINUITLYDITATEY el Uazany T1891UUSINATNeBsAYIUNEa NN ITINAUI
paLREINaLELN 68.33 - 80.67 HAAANT UATAILATILYDMIB 64.67 - 75.00 TadaRS [20]
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HAILATIEONTAURYYADETEVRIAYAIITANHIDY

HANTSANVEAUDYYadaTEYRIaYMLTsATNNUITgNEMueLYadasyTosay 15.74

Y

+ 1.00 §4 68.24 + 0.20 UagldlalUSuUWEUAITIALANUNSINNINTFIUNTAUOULABATEDINIA
woarasUnien 1.66 = 0.11 fi4 7.65 + 0.02 AAE/aY 1 n3u (Table 3) Fsgnsayilagnsiueyya
dasrge wdievranily Jsatunmsdniauvesdivis Uaaiuuas UVA uag UVB [15, 18]

90 1 B Bubble volume

80 1 Durability of the bubbles

701|I|1|1|I|I|II

Formulas of soap

mL

Figure 3 Bubble volume and bubble durability of different soap formula

Table 3 Antioxidant activities of different soap samples

Formula
Radical scavenging (%) + SD AAE/g soap

of soap
S1 15.74 + 1.00 1.66 +0.11"
S2 18.61 + 0.42 2.01 + 0.05¢
S3 22.08 + 0.83 2.38 + 0.09
sS4 25.23 + 0.20 2.73 + 0.02°
S5 26.18 + 0.43 2.87 + 0.05°
S6 45.32 + 1.03 5.08 + 0.12°
S7 68.24 + 0.20 7.65 + 0.02°
S8 49.03 + 0.55 5.48 + 0.06°

Data are given as mean + standard deviation (SD) (n = 3).

*" Mean values with different superscript letters are significantly different (p<0.05).

Phansi et al. (2024). “Study on Antioxidant Activities...,” Science and Engineering Connect 47 (1), pp. 26-41



37

[
o

Meneinadadiivesyisinuoyyadaseyesayi 8 gns Ineld Duncan’s test wuinayynges
fiqssueyyadaszunnsneiu (p<0.05) JeaynngasisinsAnasaianinniuniazansaio
Tumiow (52-58) figvddnueyyadassganinuaayndweTudauluynniue (1) ayiifininfuuium
ansaftannnulutinaaiutuigvsiueyyedasygedu (52-50) ayfifimsifuarsadinninniu
waransaftalumiouliquifuoyyadasygeluninisfuasataninniumiitesognafer waens
Funnmusliioduansuriliqriduoyyedassvesaygatuwimsiulutiinadivangas wn
FaluUSinunnenavhlmideayseuauiuly

nan1sUsEiuauNInalaveswans ey

' 2
1 o =

Mnmsdrsnannuianelorendn fusiayinamuniulaidondunugnsayifdiuna

fisnafiu (53, 54, S5, 56 uay S8) Usziitunmsuseiiu e & ndu Uunames UszdvBamnisvedns

Aaanusn uagnsliszmeifes Tnedfusslius o 25 au fail
NnransUsTliunuinayyngmsiiazuuunnuiovelasegunmayiads 4.52 + 0.30 s

4.57 + 0.27 Azluu Fegluszauianelaznn dwansly Table 4

Table 4 Results on satisfaction assessment of different soap samples

S3 sS4 S5 S6 S8
Assessment Criterion

Average Average Average Average Average

score = SD score = SD score = SD score = SD score = SD

Color 456 £0.92 | 456 +0.65 | 4.64+0.81 468 +0.48 | 4.72+0.46
Smell 4.08 +0.86 | 4.16 £055 | 4.08 +0.64 | 4.04 +0.61 | 4.12+0.88
Bubble quantity 452+0.77 | 464 +0.49 | 4.60+050 | 456+058 | 4.60+ 0.50

Dirt washing efficiency | 4.60 + 0.71 456 +0.71 4.56 + 0.65 4.60 £ 0.71 456 £ 0.71

Non-irritation 492+0.28 | 492+040 | 492+£0.28 | 472+0.46 | 4.76 £0.44

Total average 4.54 + 0.30 4.57 £ 0.27 4.56 + 0.30 452 +0.28 | 4.55+0.26

Data are given as mean + standard deviation (SD) (n = 25).
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