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Abstract

Objectives: To 1) develop paper soap product for hand sanitizer containing Hevea brasiliensis
leaves extract 2) investigate skin irritation in volunteers, and 3) study satisfaction with the paper soap
product.

Methods: H. brasiliensis leaf extract was mixed with chemicals to produce a hand-washing
paper soap product. The physical, chemical and stability of the soap were tested. Skin irritation was
assessed in 30 healthy volunteers, and satisfaction with the test product was evaluated in 129
volunteers.

Results: The liquid soap contains the following ingredients: H. brasiliensis extract (4.0%),
propylene glycol (3.0%), palm kernel oil (25.0%), potassium hydroxide (5.0%), salt (4.5%), essential
0il (2.0%), and distilled water (56.5%). The liquid soap is dark brown, clear, with no sediment, having
a viscosity of 3777.65+465.6 mPa S, bubble volume of 90.00+5.00 mL, pH of 8.89 + 0.28, total fat
content of 5.53 + 0.74 %(w/w), and insoluble in ethanol 0.28 + 0.11 %(w/w). No skin irritation was
found in the subjects. Paper soap products were distributed in packaging boxes to 129 volunteers,
109 females and 20 males. The volunteers expressed satisfaction with the packaging design overall
at a good level (average was 4.30 + 0.62). Simultaneously, their satisfaction with paper soap products
in terms of product characteristics was also at a good level, with an average value of 4.22 + 0.58.
Regarding product quality, the volunteers expressed satisfaction at a good level, with a mean of 3.93
+ 0.69. Suggestions included the desire for paper soap to produce more bubbles, add more scents,
and adding more usable colors.

Conclusion: Paper soap products for hand washing containing crude H. brasiliensis \eaf extract
were developed as an alternative for the general public. It also adds value to natural leftover rubber

leaves and serves as a prototype for further industrial production.

Keywords: Hevea brasiliensis; Soap; paper; Washing hands; Paper soap

68

Science32-N2.indd 68 18/4/2567 BE 00:21



U7 32 auui 2 Jurns-tuergy 2567

58153Imemansuazinalulad

1. umin

8191157 (Hevea brasiliensis Mull. Arg.)
noglured Euphorbiaceae s1amsdnidudivg
feuvgniuetrunsnaslutssnalng staanald
meawitle MeAnyiueanideanile wazniangiusen
\Dufivddymaasvgiandanugniufuiinues
aulnesdudluutuiosd Foaueuaza

Y =

dffroseransTluiiivdnddunden Sudu
fvddymaasugia iselaliiulsemesesas
19nd nenanthensaaiianansasmtng liuds
AUUIENIUAT 9 UB9819NITIgsaunTaUnanly
Useloiiagneduld wu ielihundseiuglii
nAnSeisnvsssurAduinsiuduanden n1sih
TugnanUssivgdunuinanssuiliiinselawn
ey Msthiudneesmsunaaduihiululofise
AnNIEEOTNIUINAUSENA UBNaNENYATNS
fildlugnamnsinauandusvhie Tasnisnanely
gramnsiivaunendldduenaiieliinnisaangly
Dutlsssud daudl wa. 2557 nudiinigi
wamammnmawwmmLLUigﬂLﬂumamﬁméﬁm%q
doniiviannuats 91 Wy Wadnenrtway e
wdndndeu mherenaidelusiu suuannn
d¥aanyuinniheransidalusiu (1] wifly
J990u wandneifiviiananuandne1anng gl
agnwiaLiles

anun1salnsaluTRruIleY $1A819
Tuwlduususigeaunsd wa. 2560 Wesan
wiswshalanisurened uasnningnndeluiiui
meld wivdsntu U we. 2561 uay w.A. 2562
31A18979A 08 9 USUAI8A8I9INE0IUNITAIAIIN
lauyusunienisifies Ysgnauduaniunisainig
uwnsszuavesdelifalalsun 2019 dwansenusio
wlsiasvgiamlan vililudeusiuna we. 2563
UsewAlnedioonsennsanas [2] 5I1A1819019)
anfasunnufionelsituginnzugnensmns iy

Science32-N2.indd 69

69

P890 uonnd Tugnemsuiensrvaudedilu
Suunngnivegelivsslevinaneduveanie

v '
a =

Nameanisinuaslidauan widninedans
WudwuunldweeiuideRauieramisiuaz
93AUsENOUANS 9 vegramsiierdudeyama
Inenenansfidrdyannsairluldlunisifiugad
WAZENTEAUAMAINYBIE NS Tnenudn a1s
afameulugreansSadigrdmandainenanang
FufsmsasayueadouuaiiGenelsauiingma 4 laun
Bacillus subtilis, Escherichia coli, Pseudomonas
aeruginosa, Staphylococcus aureus Uag
Klebsiella pneumoniae [3] 3FinUses1Tuves
151 ilomedudadoanaanuiisng 4 suanileuas
igsaneld wu e £ coli wae S. aureus Vil
\Anomsviesiiuazeduiiuld waigniduds
\FouuafiZesing q anasatinanluenansiens
dloananansddey Wud Flavonols, Polyphenols,
Tannins, Condensed tannins, Polyacetylenes,
Terpenoilds, Sterols uag Alkaloids sﬁaﬁqw%‘é’ug’q
n15i9Syveiowuniiise Escherichia coli
Pseudomonas aeruginosa Wa¢ Klebsila
pneumoniae LLﬁzL%@i’l Aspersgillus niger 17 (4, 5]
uenni wuihfuanadnenamnadaigris
ouyadasy [6] wiogslsAd eremnsivgnanaiiu
pnafiansUseney uargvsynandsinefiunneaiu
161 [71 msAnwauduiivvesensnslinung
Juity 1wy nsAnwans linamarin nulunisty
waneanliuanaanulufiviuvy rat [8] uaz
laJuiivrowad B16-F10 melanoma cells Lag
3T3-L1 cells [6] wuamievanlsiJufivse Brine
shrimp [5]

AINENFIUNIBAFVINEIRING1Y YIAd
nmsihlugransunAnusegeanmunudiune
PouAdesd1ang %qmamﬁm%ay}ﬂuwﬁmamﬁmeﬁﬁ
Fosnsluanneiagtuiiinsssuinvedsafnide

18/4/2567 BE 00:21



Thai Science and Technology Journal

Vol. 32 No. 2 March-April 2024

1AIn19 Uszavulinnunsentindanisaisiiovos o
ietasfunsindonnmsduiadesing g Tuiin
Usediu wiegnslsif nsnnwiayfiew vdeayvan
Tunnfisgninamaianuniensidumaenayinlilsi
avmniin fedu aynszaviadunadenuiiiay

ulgymasnanila wnwide Tdazan lideslday

Y

saituidu dduttesnann o vl Tndnsusiay
nsgawliidumadenlduinin dalugidu
HARST AT R 19U TEINA 5ﬂ171u’nL°fJualg'
nszauiitduNauvesasindogaierladiinnsua
asadnanulng ey dnsustaynszndmiy
Srefloffidrunanansatnnerulugnanisilaain
mii'ama'wuaﬂ‘uEmW”mLLﬁﬁaQﬂﬁmmsﬁuLﬁaLﬁu

Snmadenwiiswesnsldaydnelouavdadunisiia

yamitiulugansiivienwnusssuud deal
wnwnsnsielaiiudy warlddudunuundsn s
WiederannsnantusEAuanamnIsusioly

1.1 nguszasd

v Ao

NUREIEIngUszasAieimuNEnfuiay

q
'
A a

NsEA1waInsUaeleNldunauvesarsanalu
PN ANWIN1STEAELARRBR U lueaadas
wazAnwanuitanelasenindueiaynszavainly
Y9N0

1.2 NSAULUIANUANVDILASINISIAY

v
P

NUITBH ANToULUIAALAZLNUNIAN IR

Figure 1

Hevea brasiliensis leaves

A

Hevea brasiliensis \eaves extract

A 4

Development of paper soap product for
hand sanitizer containing

Hevea brasiliensis leaves extract

A 4

v

A 4

Physical, chemical, and

stability testing of

paper soap

Testing skin irritation in
healthy volunteer

subjects

Develop packaging for

paper soap

A 4

Testing the satisfaction of volunteers towards paper
soap products for handwashing that contain

Hevea brasiliensis leaves extract

Figure 1

Science32-N2.indd 70

70

Development of paper soap product for hand sanitizer containing Hevea brasiliensis \eaves extract

18/4/2567 BE 00:21



U7 32 auui 2 Jurns-tuergy 2567

58153Imemansuazinalulad

2. ANUUNSIY
2.1 M5A3uA819TUBNINIST LazNSENAEaIs
9aNgNaAILTUweLSTY (Maceration)
2.1.1 ms@enayulns
dlugnamnsuinauendluiud sne
Unngpay ariniivas 91w 2 uwilas Tuginieu

5

nuaAustuseuwwIgy wa. 2565 lagidenly
pramnsiitidnvarluuiidinma Liflseslse wie
TnudnstnAu sundslugnamnsifuansaudelud
$regszrnaumlusiumdsiiannsaiuldaands
nasinsendeniunainustaunisalveaneasns
wazariinanoUsuramnududuasaidglulu
gemnsfiazihaunumsaialunissdnay [o]
2.1.2 Msinsguasanalug 1w sneis
n15%sn (Maceration)
Wlugnemnsundnsianuazeraisluuu
ayugiiazorn ddndouayulnsiioumgll 45°C
Juszezan 26 9lus dlugnannsuiandh 100
n¥u SuaziBumviesefiiamuiudldluralnann
Thufniwhazaneeniuea 95 Woddus Usina
1,000 fiadans a3 72 Falus nsosdedanu
\iouenionnesn thmnuminansnads iteloile
ansafinundian tnansana 2 asasuiu nsesans
afndensEAENs0s Whatman No.1 a1niuth
a1sazateiinseslalussimesvinazatsaanaie
\ATeINAUTELNTTULAYYINIA (Rotary
evaporator) aglaansananenu (Crude extract)
ufinuanisnaasssdl 1) duned wavdnuazans
afAneU 2) aunavuansatnneIu 3) Al See
AYNANANYBIETANANEU

=

2.2 msimunaynszatedmuelefiidunay

fasasanarerulugIanis
Wransatplusnsnnsuraufvansiadiiie

aﬁ'mmémﬁmﬂagmmmé’wﬁa%aﬁﬂLlfdmmﬂ'i%ﬁum

Boonnaum et al. [10]

Science32-N2.indd 71

71

2.2.1 MATINAYINAT USLNITNATOUNN
N8N N1AT UaLAIIUAIAIYDIAY

thibifutdu 250 ndu wadlundodu Ui
paungfluniiosufl 80°C mii1ene KOH (Potassium
hydroxide) Wudu 25 wWesidud Usuins 200
faddns addundedu nadlidiiuauinves Uann
fuayiialy 4 44l dos  Wahnduifdunaumes

N

waownd NaCl (Sodium chloride) 1949y 10

Wesidus Y3ums 450 fedans auawdnuile
Aoy inlilivlosayaaenuaiigumgines
Pntuivansaalugnansadid Ui 40 n3u
(Sowaz 4 Euaqﬁmﬁﬂagﬁ”’wm) waziinhsuen
seendunenuyd Usinas 20 nfu (Gesay 2 ves
thwiinayiiavan)

NIINAFDUNNNILAIN NIATT LaZAIY
Aafavesay ldinusi idvuaniuuinsgiu
QRENVNTSUAYLVAT Wen. Lod 1403-2551 [11] uae
WINTFIUHARS UYL VLAY UHY.95-2552 [12]
laensrvaeupuandinianisamvesay laun
ALY Arundu nea-lua Uiinesuazaany
AINUYBINDY dIUNITATIVERUAMANTAN WAL
vosay Téun Vmalluifuimun arsitliazanslu
\BNUDA NAFBUANINANTIVEsEY AN UA1ee
ffdrunauvesarsatnainlueranisidieis
Heating-cooling cycle lngvinnsiiundnsiasiay
dwsulduanduaynszany ieumghl a°C 1y
e 48 dalug mmfuﬁﬂmﬁu%’mmﬁqmmﬁ 45°C
8n 48 Hlug uidu 1 seU vhnmsvadeusIu 6
soU loasuiruniinisTaaiaudunsa-ang
(pH) dLnAdNYUENNNIEANTDINARSLY TALA
Aunila @ nau Msuendu wartufinnanismaaes

2.2.2 msuanaynszarvamsud1edend
saunauvasarsanae1ulugrins

iaywmaIMaIuUnTEAYdUIMIS YUA
13%30 WURWAT 919 UULNTEANYY I 80

18/4/2567 BE 00:21



Thai Science and Technology Journal

Vol. 32 No. 2 March-April 2024

wnsu Tpelduusanaslamununssaieduaims
6’?@Lﬁaayjmmmmm%mmuﬂizmwaﬁummﬂﬁmEJ
nszaulsiidengethlueuiioamall 60°C Wuwa
30 wiit uagihumandnads hlueuiigumaiifa
MntsnFaduturnnniig 5 wufiwes o1 7
WUAWAT Wa1aIUIIYNABIUTIYNUY washn
28NHAASTUI tngaynseay 1 wiy aansaldane
fiole 1 Ay edaiteruthiuan aynIEAYILIAA
Wosiwunzanluraesfians waznseavararehy
futh
2.3 NSNAFBUAIINTLANELADIVDINANA I AY
nszausaivislueaalinsguA NG

2.3.1 nsAnLaanaIaIdlns

NEITeTEnuIes Phinit et al, [13]
Humsnaaeugrdnefuuiduiarensdu sty
enansoimayudlusanasinsauning wsesdle
Tun1sveaeu wagnsuseiliunandnendeun1sivey
Tupsl il TunnsAnwienailonanasinsiiaaus
29N NN5338 (Drop out) SaldAnfinenanasing 1
vy Weananasinsaeusieanainn e (30%) sau
gnanadasildlunismaaeusenidadom Wiy
5 au usillosanmisuangusnegslddman

£

oy 91alilieanesan1sUseiliunavoslsevIng

E2

N399I NN5IT8eIMIePATNTEEEN 1

e

o o

FIUIUDNEANATNLUINIRZ855TUN15INIT 8T

aulutseindlng w.e. 2550 seyliliinisiiu 30 Au
1nen15¥i1 closed patch test under occlusion i
nsnagevasihiliamaaeuinnsgiufeinig
NAFEUBEE 30 AW Fenzanunsaulanald [14]

v v
[

WRudenldenanainsiduauuni

AILUNITANYI AS
=1

Mlgun nAdnuu 30 AU LHeNAIRENLUUIANEAN
(Purposive sampling) wagtdulumuinaidniden
91@a1AIII159 (Inclusion criteria) LAU9iN1s
Anean (Exclusion criteria) waglnueinI9LR

N@1d1ATPBNAINNNSANYIIFY (Discontinuation

Science32-N2.indd 72

72

criteria) (599385551398 COA No.TSU 2022 045
REC No.0056) lnsfineazidadsil finausinisdn
p1aadasiinsInlasan1sidy fe 1) enanadas
qun WA 9183819 20-50 U laiszyine 2) itlai
UszTanmsuitayulng uiasiedl viea1snne 9 210
555 3) filiflunalnuinadesldudnfus
a) fitlidulseRndemaimisBelsaimlshouss
wag 5) fABuAdTmuazduluBuseutsan
lasamsmeauadnasle wazaiunsafnsalaviui
dhitonsfinund L fiu uae du Sinausinnadnenan

'
¥ a a

RNEINNAIRInssH

U 17

alAseanaNlATINITIE A 1)
ioliunynsnionnunuiiazianssd 2) §iid
Usgdansuitayulng 3) gidulsaiasefionis
4) UInasdivhmsvageuiidnvasinene 1wy Suna
WuvSeseudn Qﬁﬁiﬁﬂﬂmﬁﬁmﬁa WI0LIARINTI

HNANS T8 Nlnane

U

3u 9 vihuiineaeu 5)
Uffsewesimils 6) {ifiuseiianulideindes
d1919 wag 7) Gildeuiui (Anti-histamine) 3o
g uASNLEY (Anti-inflammatory) Tutas 2 dUaniii
UL wagdiinaeiniseAnisdnsulaseiniside fie
1) flornsuiguuss 1wy I fuunanszaneiniog
nagey 2) oranainsliufiiniu Yermunvesinu
e 3) lWanunsofnsesnanalinsld vieenanadag
Lisnadansfamunan1side uay 4) ifengu
a1aainsfeanIsnouiioenantasinITITeliin
AIERHALR

2.3.2 35n19MAd0UNITILAIIABIAD
Aamlsvasd@ndnsiaynszavanlugranis)

nsfnwadsilimmageuauszaeies
WUU Use test 139 repeated open application
test [15] 91aNadATAUNING WU 30 AU NAFDY
HARAMIIlAENIITIVEY YU 1 A1INTURLNT
TnglsifinsTaviudetagle q Suas 2 ade By
nieru-dramh Funaufisernelu 1 $lu
NE92INNITNITINDINTITUIN WAY LaEBINIT

18/4/2567 BE 00:21



U7 32 auui 2 Jurns-tuergy 2567

58153Imemansuazinalulad

sEAELADY n3oly d1vneiatadasiionnis
FEANLADY UINNTOUAIRE19TULIIIATUA 1A
il %nv‘hmwwgmﬁmnm% Anstofiudu
e 7 %u lnesmuaydnsumieidloayiilifdou
Hanvasansianeulugnsng dandnsihenae
oayifidunanosastavenulugnema Suiin
pIMsszmeifemdm 12 Halus viereusiuih-
&ranth Tednwarauuasresiamily uay A
VINVRIH N

2.4 msanaNuNswelaluanadinsionanium
aynszaredmiudrediefifidrunauvasansann
neulugnanis

2.4.1 nisasruneedaildlunisifu
5UTIUTYA

a$1auuudeunty wazunasesilolw
AiBm1ey $1uau 3 i AsIvERuLieatTAN
mmmalf?mﬂam (Content validity) uazmiagavil
ANADAAGBITENI1NTBA N UTgUTE AR
(Index of item-objective congruence: 10C) Inad
AMSIARNA I 3 YU UNSHAUHER SN
ay 910U 1 v MuuTIiaet 91U 1 v uay
AIUNTITEDALUUFBUNINLALANSITEDRA I UNTITY
$1au 1 viu Tnefinnsandeditan 10C daud 0.67
ol [16]

2.4.2 n1sAakaanaraalns uasn1sy
nadavauwina lanandnins

Lﬁaﬂﬂq'uﬁ’;aﬂ'wﬁwl,l,uuLa‘wmmxm
(Purposive sampling) Ingldenianignguiiand
AuReInsinaassldnandusifiog1@innig
Usenauszduiustinudesia Anwinguaiegg
oteoy 100 faegne wad lunisAnwionaidl
ananasiasi Drop out Fufineranainsdn 10 au
(Gowaz 10) sweraaiasiildlunisegeu whiu

Science32-N2.indd 73

73

110 aw Farnniudeowiadu 10 wessiuay
FauUsiidanals @omanuvsnuuaauaiy) [17]
F/NINAFDULUU Home Use Test [18] (Lee and
Lee, 2021) fuaaasnseenetoy 31U 110 AU
21858131 20-50 U llszuwme laeniswandiegng
nanAguno1aatasinaassldndniueiuay
aauniuszAuAUaneladensIdnandueiay
nszan Inglduuuaouamieniuaufiswelaves
wanfausiaynszany $1uau 10 9o [19] 1nduih
Foyailduiiaszsinnuiianelaveanguiioeis
sonislauandngt Tngldinasinisusediu il
anufenelasnndign (szdu 5) Anufawslasnn
(56U 4) anudieanelatunas (SEAu 3) AT
welatlos (szdiu 2) mufiawslatosdign (sedu 1)
WAL MUANTSLUAAIUMLNS AYLLLUATLNS F95)
syiuAzuuLady 0.00 - 1.66 fnnuilmeleegly
el i seupzuuweds 1.67 - 3.33 Sanuiia
walvaglunaiuiunans SEUATLULLAAY 3.34 -
5.00 fipuianelaagluinuia

2.5 33n153aesideya wazadanldlunis
Anszvidaya
NATIEadAlanTIaiun (Descriptive
analytical statistic) louf Anforay Anade wax
Adsauunnsgu Tagldnmsinseideyanseda
PNUUNTUABNTIIADS
2.6 MafvingAnsvaINguFIDENs
uifeidosiunsfiansuinaus
N35UN15938555133 lunyudantuideuas o
wnIneaevinga neudndunismaasuasiiu
TIuTdeya (5WaaTesssuidey COA No.TSU
2022 _045 REC No.0056)

18/4/2567 BE 00:21



Thai Science and Technology Journal

Vol. 32 No. 2 March-April 2024

3. Nan1sANE
3.1 ASENAEITENANYIVIINTULINISIWAS (H.
brasiliensis)

A3EANLULNINITT MIPRIIALAN8LENIUBA
95 Wesiius Tdnwazdunila dimanty ﬂﬁugu
Igwiinuesansafaneny Sesay 15.12+5.05

3.2 mswmunaynssaedmsudnsdlenidiunay
vasasanangulugIawis

3.2.1 MAATYUAYINAT UaNI15NAFIUN N
M8 N1AT UaLAIIUAIAIYDIAY

aywaTdunavesmsaialuga i
faunduitonnumnzaslunninlukanduay
nszany Tgmslasaguded

asafialugnens Sosaz 4.0 Tagtutn

Insiaulnamea (Propylene Glycol; PG)
Yovaz 3.0 lngtmiin

ihifusideaundu Sovay 25.0 Taetuiin

Inunageulensenled (KOH) Jeway 5.0
Tnenfwiin

wnaawng (NaCl) Seway 4.5 tneumin

difumenssvenaunenuzd Sevar 2.0 1ng
Ywin

thndu fovas 56.5 Inetmiin

ag’mmﬁé’wmﬁ"ﬂﬂ AAINVNIENIN
wazy1aAdl G Table 1

a

NAABUAIUAIAIVOINAN T s ay A2873
Heating-cooling cycle 31134 6 58U WU AN
memenmlsifinsiasunlasminadndasiGud
aenaumiln @ ndu nsuendu Figure 2
3.2.2 nsuanaynszawEmsua1edladil
Funauvasarsanave1ulueg 19wz
n3suABNsHARAYWaTITidIuNaNvDsENT
affalugnansuazmananaynazay Sduneu il
n. tthifutda 250 n¥u wadlundiesu
USugamgiluniesuil 80°C miisng KOH
(Potassium hydroxide) Wudu 25% Usuns 200
fiaddns Enmdwimungauiian) adundfosu
waulidfuawianies Tosh duayiialy 4 2l
fos q Wninduiifidiunauvenndewns Nacl
(Sodium chloride) Wudu 10% U3u1ms 450

Table 1 Chemical and physical characteristics of liquid soap containing Hevea brasiliensis \eaf

extract

Characteristics

Results

General
Physical

- viscosity value

- foam stability (mL)
Chemical

- pH

- total fat content (%)

- insoluble substances in ethanol (%)

Dark brown, clear, no sediment

3777.65+465.6 mPa S
90.00+5.00

8.89+0.28
5.53+0.74
0.28+0.11
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Figure 2 Liquid soap containing Hevea brasiliensis \eaf extract; before (1) and after (2) heating and cooling

cycle test.

fiaddns eusudndudedeatu Wnlilvinesay
anenuaiiguugfives andufvaisadely
gans1adly USanas 40 n¥u Govay 4 voniwiin
agﬁy’mm) wazfntifuneuszienaunonya
USinas 20 n¥u (Fevay 2 vesiwiinayiamun)

U, YAYWaIaInde n. MasuUNIEAudy
91915 WA 13x30 IBUAINT FaNeTUTUNTEATY
¥ 80 wnsu Inglduusandelsiusunsyany
Fuemmns thlveufigamail 60°C (Wunan 30 unl
waztaeBnass ihlusuigamgiia iy
dhudaduiuruianite 4 wudiues 812 7
WwURWRS waztasuTsandesusdueivunnning
5 WURLAT 817 8 LWwURmg 8n 0.5 wufiwns 3
anwauy ¢9 Figure 3 lavaynseay 1 UkW @110
TEaield 1 ade Wledradiotuiwa aynszany
wiAavlasivnzanluvaeiidns uagnszavazane
TUfutaumun (Figure 4)

Science32-N2.indd 75

75

<

3.3 MINARIUAIINTEANLLADIVDINANS MY
nszauraimislueaalnsgunING

thednstausianyéndlofifidrunauvasansarn
neUTUE NN INARDUNITTEAULADINDRINTI
yosanasingiiuau 30 Au dguamudauss Tag
e wasvd wud Lifloaatiasviuladia
mmsLLﬁagﬁwﬁaﬁﬁmuwammmiaﬁ’ﬂlusmvmw
WEARIAY Table 2

3.4 n1sAneradunsnalalusiaiddasea
wAnfusiaynszaud Ui slafitdiunsua
dsanane1uluenanis

3.4.1 agudayaiialy

91@@TAT 91U 129 AU Lumendge 109
AU Ay 20 au Anduieuay 84.5 uaziouay
15.5 sudndiu fiseazidendeyavialuss Table 3

18/4/2567 BE 00:21



Thai Science and Technology Journal Vol. 32 No. 2 March-April 2024

Figure 3 Packaging boxes of paper soap product for hand sanitizer containing Hevea brasiliensis \eaf extract;
(1) overall appearance of the box with widthXheightXdepth =8X5X0.5 cm. and light green (2) front

and back of the box wag (3) characteristics of boxes and packaging of paper soap

76
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Figure 4 How to use paper soap product for hand sanitizer containing Hevea brasiliensis leaf extract ; (1)
peel the soap sheet off the paper (2) put a sheet of soap on your hand (3) use just a little water
to dampen your hands (4) gently rub your hands and foam will form from the paper soap (5)

Wash your hands with clean water and (6) hands after washing with paper soap

7
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Table 2 Skin irritation test

Vol. 32 No. 2 March-April 2024

Healthy volunteers Sex Age Irritation index* Skin response*
1 male 21 0 non-irritating
2 male 22 0 non-irritating
3 male 40 0 non-irritating
a4 male a5 0 non-irritating
5 male 50 0 non-irritating
6 male 20 0 non-irritating
7 male 21 0 non-irritating
8 male 20 0 non-irritating
9 male 40 0 non-irritating
10 male 35 0 non-irritating
11 male 30 0 non-irritating
12 male 30 0 non-irritating
13 male 29 0 non-irritating
14 male 22 0 non-irritating
15 male 22 0 non-irritating
16 female 21 0 non-irritating
17 female 25 0 non-irritating
18 female 28 0 non-irritating
19 female 35 0 non-irritating
20 female a5 0 non-irritating
21 female 30 0 non-irritating
22 female 25 0 non-irritating
23 female 22 0 non-irritating
24 female 20 0 non-irritating
25 female 20 0 non-irritating
26 female 22 0 non-irritating
27 female 22 0 non-irritating
28 female 35 0 non-irritating
29 female 40 0 non-irritating
30 female 45 0 non-irritating

* Skin irritation test; open patch test [15]
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Table 3 The personal characteristics of volunteer testers who are trying out the paper soap product

for hand sanitizer containing Hevea brasiliensis \eaf extract (n=129)

Characteristics Frequency (n) Percentage (%)

Sex

Male 20 15.5

Female 109 84.5
Age (years)

20-30 48 37.2

31-40 38 29.5

41-60 43 33.3
Education

Below a bachelor’s degree 81 62.8

Bachelor’s degree a7 36.4

Higher than a bachelor’s degree 1 0.8
Occupation

Government official/State enterprise employee/Private 13 10.1

sector employee

Private business/Trading/Freelance 31 24.0

Student 36 27.9

Farmer/Housewife a9 38.0
Monthly income (baht)

< 10,000 52 40.3

10,001-20,000 53 41.1

> 30,000 24 18.6
You wash your hands with?

Liquid soap 63 48.8

Bar soap 53 41.1

Paper soap 13 10.1
Do you choose to buy soap yourself or not?

Yes 104 80.6

No 25 19.4
How often do you buy soap?

Once a month 61 47.3

Twice a month 33 25.6

Three times a month 31 24.0

> Three times a month il 3.1

79

Science32-N2.indd 79 18/4/2567 BE 00:21



Thai Science and Technology Journal

Vol. 32 No. 2 March-April 2024

Table 3 The personal characteristics of volunteer testers who are trying out the paper soap product

for hand sanitizer containing Hevea brasiliensis \eaf extract (n=129) (continued).

Characteristics

Frequency (n) Percentage (%)

If there were paper soap products for hand washing with natural rubber latex extracts available

for sale, would you be interested?
Yes
No

111
18

86.0
14.0

If there were bar soap products for hand washing with natural rubber latex leaf extracts

available for sale at a price that is reasonable for the product quality, would you be inclined

to purchase them or not?
Yes
No

Not sure

76 58.9
11 8.5
42 32.6
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Table 4 Satisfaction with the packaging design of the paper soap product for hand sanitizer containing

Hevea brasiliensis leaf extract (n=129)

Assessment list Satisfaction level Analysis
Mean S.D
1. Packaging designed to protect against contact with water, 4.24 0.69 good
moisture, or air using materials that have suitable moisture and
air resistance properties
2. The packaging protects the product inside from external impact. ~ 4.32 0.68 good
3. Tightly sealed packaging structure to protect the product inside ~ 4.29 0.66 good
4. Packaging with a distinctive product label or branding 4.29 0.72 good
5. The packaging is aesthetically pleasing and can attract interest ~ 4.35 0.65 good
when consumers see it
6. Use images to help create interest in the product a.27 0.69 good
7. The product is packaged in appropriate quantities. 4.29 0.64 good
8. Packed in suitable quantities for easy and convenient use 4.32 0.68 good
9. Easy-to-use design, such as opening, closing, and storing the  4.31 0.67 good
product
10. The product can be easily open and maintains product quality.  4.35 0.68 good
11. The packaging contains complete and appropriate product — 4.33 0.68 good
information.
Average 4.30 0.62 good
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Table 5 Satisfaction with the paper soap product for hand sanitizer containing Hevea brasiliensis

leaves extract (n=129)

Assessment list

Satisfaction level Analysis

Mean S.D
Product characteristics

1. The product is innovative. 4.41 0.64 good
2. The product has an attractive appearance. 4.25 0.67 good
3. The product has a pleasant and appealing scent. 3.85 0.82 good
4. The product has appealing colors. 4.07 0.72 good
5. The product is of a suitable size. 4.26 0.76 good
6. The product is convenient for portability. 4.51 0.62 good

Average 4.22 0.58 good
The product’s quality
7. The product has an appropriate amount of foam. 3.60 0.94 good
8. The product provides moisture to the skin. 3.85 0.76 good
9. The product cleans effectively. 3.73 0.83 good
10. The product is environmentally friendly. 4.43 0.73 good
11. Overall 4.05 0.76 good

Average 3.93 0.69 good
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