wlauddu “Aun” uwazawsdssiundume “A3” anudrsannuidesaseng yuyuy
Gun-Gao anti-itch powder and Dee-Ji deodorant spray represent the success of

transitioning research into community-driven innovation
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ABSTRACT
The resolution of mangosteen agricultural waste in this project leads to the commercial
development of anti-foot odor powder and spray products. To make foot deodorant products,
the ethanal-extracted mangosteen peel extract strains isolated from foul smelling volunteers'

feet (22 isolates). It can inhibit 17 isolated bacteria sorted from the feet. The antibacterial index
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is 0.03-0.08. The minimal bactericidal concentration of the extracts was 3.13 mg/ml mixed into
a powder and spray and applied to the volunteers. Of the people, the satisfaction level for use
is very high in both products (4.30 and 4.12). Empower the Khlong Nam Khem Tanjai Community
Enterprise to commercially develop Gun-Gao anti-itch powder and Dee-Ji deodorant spray,
supported by an initial research and development investment of 60,000 Baht. When the
operation is complete for 1 year, the economic value of the project was determined. Results
showed that the economic worthiness of investment through research of model community
enterprises found that NPV 1,868,576.77 baht, BCR = 3.81 and IRR = 46.55%. A workshop was
conducted to transfer knowledge to 404 farmers, community enterprise groups, students, and
the general public. Following the training session at Chanthaburi Polytechnic College, the project
achieved commercial expansion with the launch of Kan-Pa, a cooling anti-itch powder.

Keyword: Mangosteen Peel Extract Antibacterial Community Enterprise
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sl afinaTasBedemeanlsa wias wazanminndeslsivzayszanasesay 40
vomanAnTiiaTuivan uenniddiFendinafivevnmausstinnni 20 fu/A (ma uay
AMY, 2562) %TNLﬂ“juﬁcymGiamaﬁﬁmlﬁmmﬂs}aaamamﬂ Yugdnsen i aduisndeuas
sEiian uinelilAnuaniuniaenia nsgvudoguamussyed wazyiaisdundon
widensdenaiidlansunuiiy (tannin) waguaulnu (xanthones) TuuSunaes Jsanunsathanly
Uslanfldmensums Tngansunuiuilgndauuunateliumanioditu druasusulnud
Qvdueyyadasy funmsdniauannisinde sueadunse warsdenelsamaiuszuy
melafiouss ansadaaniudendeailoatadsesdlaudqnslunisdusuuaiiienelsald
W Bacillus subtilis Staphylococcus aureus wag Escherichia coli (§AUS wagAe, 2555)
A2UN15ENANIBEYITUEE 95% ﬁqm%ciumié’uéy’ﬁa S. mutans s?iq@ummakﬂﬂwg @359 wavmoue,
2566) uag S, intermedius 718 VAR RN Ao Guasetl uasany, 2565) 398 msanndy
wantausidningludandus vianestalunaunmdiens wu ay uan efuudids st
(genidnal uaauz, 2509) uATimsAnuideuasiannnandosTlungusunduri wu utl uarausd
ARRNIRT

Ausifefivenuiuong ¥anvusdsarmnssudatauedidoinelfiArenmyimiiuan
ansartaiFentienn uasianndusdnsomuduasansddunduriniidtueumaanltgendudon
wmnzdmungsiamiavav ioanndusdeasasidmndvdvengs ey aieelduas
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aUunsaluazdsnIg
1. manssuasanadandenn
widendeaauauieiueniuea 95% dnsnau 1:4 (dmedn:usums) w7 Yu
Mntunseaddoniiinneendaninumus dansasaneiildluaudegouautou (hot air oven)

guvindl 70 asmieaBua u 24 Halus vieruninavuis asafauieiiiaaduiadouf
fif01a 14 spatula yneonanna uaziluiduaiesun (IKA MF10, Germany) ileualsidu
HeazdEn (WA 0.5 Jadkuns)
2. mausniFauuaiiizeainiin

Aadeneanainsfisiornsnauinuss (W) 6 au iiusegnagaunddanyinde
35 swab lnsaulrlsnidonasannaosneu 14liWudaAkunssndouda quadluasazany
NaCl 0.85% firinunssindeud’ (10 faddng) wildldiudadanuuinntuh st
gondu wazd1liiiudaluuatlunasanaaeiy Wnndeaaludiau (seral dilution) audis
Aty 107 luansazats NaCl 0.85% fkunssindouda antfugaaisazansdoeied
AULTNTL 10° 10° Lay 107 dwgnvaz 0.1 HadanT MUABIUUDINIT nutrient agar (NA) a2
THuvisuiguinoaindeliviuuianiiienms (spread plate technique) Unfigumgil 25+2
perwaLid WU 202 F2la

wonidouuafiFouians lnsdnidonlaladiddnumusuansetuainaumiedo
ihlaladidadenuimzidouuudadu (streak) usims NA v lUumdefigamndl 25+2

a

pIr LAy WY 24-48 1139 Weilln1sw3yvedlalatduueinis NA dweusavanaauante

1Y

ludouunsu wazdesnelindesganssauidens 100 i1 Tuiindnvazwaduazn1sing

wN3U M sangquuasidendeiunuddineiamuiadlelnandinnuiamuiveimans
wazmalulagurieni

la‘ 14 &I S a b4 ad . . .
3. NINARBUANSAULYBUUANIZEA8TT agar disc diffusion

a A v

BeuYaLUARS enfaLenlalua1ms nutrient broth (NB) lUgNUWLAS 8L UE1ANILSITU

a

120 50U/ Nigaungil 2542 aeraidivd auosaeLeyu (3sluunauie 10° cfu/ml)

Y

UL LR UE A AN NI LY DR IYULUATISBYIINTT swap TANAUURI0 T NA 131y
Yal ¥ 1 L4 a o 1 &J dl a IS
nsvAunIoidvLAEURIUALENA1S 0.6 lwudung WilUswenaamgll 121 ssrwaidya
W 15 i wssyansadafeandenafiaaududy 100 Iadnsu/liadans lnvazaeluemnues
95% &3 U negative control THlenuea waz positive control TdeanFiwmamlafu 1% W1nsen1unIeg
Azanluansazatgangguszanad 5 Ui 2ntuRlARe 210U WINNURY paper disc asuu
awnswd s NA Ll sgeevineriuneUssanay Unid sadl ofl g ungdl 2542 esrnwalded unu 24 431

Forunaus AL NENIUTRAEUEY uasinARtinsgug wueiiSe (antibacterial index)



antibacterial index (Al) = ldusuAudnaavesusauleula - Wulugudnalenseay
EURNUALINA1NDINTEAY

4. MsnAgaURIAIANNdNdUAIgANa1N1IAUEIN151a3 Y Vaa (minimal inhibitory

1
o

concentration: MIC) uagn1snagaumaAtaIuitutudigafisuisnsindald (minimal
bactericidal concentration: MBC)

avangasanafendenanieiemuealiiiauduty 25 12.5 6.25 3.13 1.56 0.78 0.40
0.20 wag 0.10 Fadnsw/daddns usazanududuinaisaiea 1 Jaddaslunaniuemis NB 1
fadanslunasaviaass udufuuueiiSendauenld 10° wad/Aadans thluunigumgil 25+2
amugaLliea w1u 16-18 Falas dunmarunuvesdofifintuluusasviasn

A1 MBC Tagtinnuaaauasnisnadaudl MIC innaounsainueade daeis
drop plate U115 NA ﬁﬂlﬂﬂuﬁ'qmmﬁ 25+2 perwadiud wu 16-18 9309 n5I19d0UNa
nsaiqrende Tasdunnninaiaueatauuoms NA mndunagudlinumaiadouede
Fefehanududuiufe mududusiandansasndols
5. nsvadaurAnAusiutlatazasdunauinanansaiadensiinn

thansafiawdentegafiseduanuiduduigadsansnsndoldumautuamlsenou
A9 9 Tunrsviuds Taun wannda (talcum powder) 92.80% lnmtilun (TIO2 CR-50 AS;
titaniumn) 0.5% 195 Lo (sericite) 2% waUloda (CABO-SIL) 3% Wendioniuea
(phenoxyethanol) 0.4% waz taviey 1% dmsuasdiduusenoviie uindu 47.95% la
lgLAgudaite (EDTA 2 Na) 0.2% TUwu (betaine) 0.2% dadulndu (allantoin) 0.1% nawe
\uw (polysorbate 20) 0.15% 13y 0.2% Lafiauaanaoad (99%) 50% Afondioniuea
(phenoxyethanol) 0.4% wagtufiauantayn (methyl lactate) 0.5% vhlUlneonanadasnaassly
wagUspifiuaufianelavesnisseniu Tnenduenaadnsidonusznoude yanaildseasin
fndamasnian liud Undnwn auuivazufoRauamusesvinyaasanan wazanmansn
Tdseawndmyiudu Tnefinsaeunufisnnznauvnieuduidon

nsusziliunuvouneNdnfuailunIuaig o laun Raduia anuazanlunisly way
anuianelavdansldamilagniwsn Ingn1sdrsaanuuuasuny Jedisefuaziuu 5 ey
fio wnfign 1nn Y1unans Ten uagtiesiian aua 3 dau fio deyavialu aufiowels ey
Torauouuz Mniuihdeyaninuuvasunuuiinsginianadsiavade (mean) wazdiu
Lﬁmwummgm (standard deviation; SD) AASIEVRALATLUTHA é'faﬁ 4.50-5.00 %u1899 1IN
fign 3.50-4.49 manofa 110 2.50-3.49 yeds Uunana 1.50-2.49 wueds dos uay 1.00-

1.49 vneis Ueeiign



6. NM13vgIENamAlUlaggNFIFMNAYNVUAULUULALIUSUBIUJURNT

AntdenyuruiinIsunquuuuiamiaguy 1 ngu Wneunguidnisuuszuding
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(% L3

anenemnalulaglnegaun1siandndue viUsevInungy eonwuundyanyalndn s

o
[

PUHUNITNGR N15AaA N1FVITRT NTVUEEUA Lagn1IaLaaNAMARINTonan i g
atuayunsamulawiumesuidy 60,000 Um Weaadumsasu 1 U Yssdlunansenuaiy
AUAMIUATYAIERSIINHANITAM U AaL)

v

1. yaA1Uaqtuans (Net Present Value: NPV) A was1aseningyan1dagdu vaq

9

s a1

HaUselovi wazya1 U uvesunuveddasInIsiasanaIn NPV deuinningudviaia

Juvan wansinlasanmsienuduamaassgmanstunisamu lnelgasnsdium fe
B—C)
NPV = Z[ v
2. 8n9ndunauszlevinenunu (Benefit - Cost Ratio: BCR) Am 8M31d71 5¥11198aA"
Uagduvesmausslevisiiugamdagiuveswmuyusiuiiarsanain BCR den unnnimilaiseden
WU 1 waneinlassnsinnuduammaasegmansiunisamu Inedignsnisauin Ao
Be(147) ¢
BCr = zt 0 C:(l-H") ¢
3. 9nsmanauwnun1ely (Interal Rate of Return: IRR) Ao 8n31AnaA (Discount Rate) 71

viyadUagiuvemalseloviminnuyaidagduvesdiunu 91500970 IRR dAannnindunu

TRIRuAMULAnTIlAsIIANLANA YN aATYgManslunsamu lnellgnsnisiuiu Ae
Z" Bt _
t=o (L+IRR)*
Taormuely B, = nanouunuveslasamsluld t ¢, = fuyuvoslassnsludi t
n = 918¥83lATINTS t = TadlAsens
MnifudnousuifalfsRnisaeneanudnaveiamiaguruduLuuaznisvi

nandusiulanarasdiinungudivanedu wu inuwnsnivienauinensnsiUandnn nay

Famiaguyudy dniSeu sudelszrvumlunaula ludwindunySuazasin

NANTSNAABILAZANTAL
1. HansEnsaiaaaninn
msataansTnUdensnadaedavharaeevuen Sn91du 14 WminUiing ldans
aftpiiidnuasmdunsiimady Tnedontsaun 50 ndu dansann 7.81 nfu vieAndusesas
15.62 F3smsatatiduisms heuavansdharaneiomueadeslilunisatnasusulnuan

wWaenilane



2. namsusnidauuafiearnifiroraasing
MnmMsuenidenvafiisanuinvesoranaiasiifionnasiivdu asnsadausnide
Ugnsle 22 leloiam evin@nwinsinddeunuuunsy wardaunnsuinewousad a1unsn
wlswuaiiseld 4 ngu Ae nqu 1 JunuailiBounsuuan gUs1enay (coccus) laun FTM1-1
FTM1-2 FGM2-1 FGM2-2 FYM3-1 FJW4-2 FBW5-2 FBW5-5 FWW6-1 FWW6-2 FWW6-3 ILa ¢
FWW6-5 nau 2 unuailiFeunsuuan gUs1auns (rod) laun FYM3-2 FYM3-3 FJW4-1 FIW4-3
FBW5-1 wag FBW5-3 naa 3 Wukuaiiisownsuau jUsenau tawn FBW5-4 uag nqu 4 1Ju
wuATliSeunsuau Us1auvis loun FTM1-3 FJWd-4 wae PWW6-4 (Table 1)
MnsudndonuuafiFedau 4 leluan IduA FGM2-2 FIWA-3 FBWS-4 wag FWW6-a
lWamsgimarduiandlelnd lasinaeinisAndendiwnufsldnvusigad wu1nv01ad

a

N5IAS L9Rvewas VUnveslalan dvedlatall nswssusudnuiiedlalnausiin 16S

v a

rDNA Tugnudoya wudn FGM2-2 dduiladlalnaivilow (100%) wuailise Staphylococcus
edaphicus Fuduisnuafiseniduanmneinissnauvesiongs @35nd wazghing, 2560)
a No v a a o v Y] a A X . . .
vugi FIWA-3 fianuiiamdlelve indlA e uluaiiise Bacillus amyloliquefaciens Wwa¢ Bacillus
siamensis 1N7dn 99.86% Favwunlawaiiies Bacillus sp. Wiy d@auleleian FBW5-4 o
Mammaliicoccus sciuri (100%) \uiianalsaiidfgyvesuywdiviliiiingoyiladniau
Woytewissdniau nngdenainnisfinge nsiaiemadulaanis lsaneiiunsegnids
NIIUDNLEU Lazn1sAnioNuInLKa (Chen et al., 2007) way FWW6-4 Aw Staphylococcus

lugdunensis (99.93%) Wudeneliinlsafindenns swtnsinenianiuaziileidesau

'
=

Boymiladniau uasnszgn (Parthasarathy et al., 2020) andeyauandliiuinduoaieg
A o v a Aa & a Y] = % ) o A a v vy
mihlmAnlsanfnwaiasiinnissniavaraluanvsbienaiadasn 6 518 dnduvlauazung
$183191N1SAUAILLILAL R NLEU
Sy & Aa Yy ad . . .

3. NANNSNAFOUONIANULYBUUATILSEA287T agar disc diffusion

ansanaUfendenmdudy 100 Jadnsu/daddns arunsadudwdeuunilisela 17
Lolaan lnediAnduiinisdugangn 0.03 wargen 0.80 Tuvaeioniuea 95% anansadues
1o dugieendwailadu 1% gudela 20 lalaan Ardein1sgudalngsiuuInnlInansans
Wasndlsaa snviuleleian FWW6-5 NllAtesninaisaiadendinn Aduiinisdudvesans
afawfendenauazenoendmalefiu 1% ruandiulueusaslolaan Wewinuuafisy
A v vl O A & A a = a Al
AAnwen AL UL UATIS SLNTUUINLAZWATUAU (Table 1) FILUATILSY LNTUUINBALLATY
AUTANUAIUNIUADANSNAAD U 1A8WUATIS SLNTUAUAIULINALAIUNIUANTANALARNTT
Wosnuuaiiisuunsuauiiildeduuen (out membrane) wag periplasmic apace @sldnulu

A a a ca & & v 2 v o

LUATILSBWNTUUIN wazaslalnneakeanbsanlussrusenauvat atuuanazidusinunis

Furuvesanslan vaenuuaiiiseunsuuInliilassasiavail a15un993@unud g oy



WaRUBILUATLSBLNSUUINERIENIWUATISBWASUAY (Shen et al,, 2014) éwm%’mmmqu'émﬁ
fudauvafiFevesansatnaniudenaalsd aaus wagame (2555) wudi arsadaainiden
yFouiugrounas Saagn dudemnu ndretinhu ussvanasiu ansnsoduss B subtilis
S. aureus E. coli wa S. typhimurium Tasauaunsalun1ssudwuaing ol aanudusiug fu
USinaansusznevfuedniiemanuluddensalsl wasduduuaiidounsuunnldfniuueiize
unsuau @ nyian (2563) wuin gvslunssusadle Propionibacterium acnes firnuduius
mavnfivansuseneunahuseiuaziauiny
4. NANINAFIUNIAY MIC Uaz MBC

nmsvadeuAl MIC lianmsdanarneasuuesovmidssdelddnoy Wemndvesnsaria
fiadRdaiannnszyen MIC 1 Wethlunaaeu MBC wud ansarnssnnrmaitadiu 0.1-3.13 Sadnga/
fioddns aunsodudadawuniiFelditeuynleloem entiu Teluen FTM1-3 fideddamududures
ansarimannin 25 Sadnsu/diadans (Table 1) ansddnlumsaradensinaifiqvslumssudado
wuniliS el Ao ansuwulsu 7 slaedlng e o mangostin waz B mangostin 48 wansd Wi o
(Chomnawang et al,, 2005) uazdsilansunmuiluil fd i s estunalnmsiumunsiode tned
msAnwuesliteduiiuglumsdumuly 3 naln I 1) mssudimaneRnuesie (adherence of
bacterial cel) 2) mstiudsanssumsvauvssoulad naleBansmudinelsa (glucosylransferase, GTF)
uae 3) qyis lumssud W aTn (antimicrobial activty) T udlefinadduvesnsindiiues udaass
peumEngTUUs e IndneamlsuuiusadviiiAnmssudimeieumeduanauufiuwed Tne
annsodudaoulagd AL UUBNR IR (envelope transport proteins) suauensdu (adhesins)
YDULAT LUATILTY (Haslam, 1996; Stem et al,, 1996; Smullen et al,, 2007) MNHANTNARDUA MBC
dadenasatnemudidu 313 fadniu/dadansdninsonuaudoldunniianluiansanstos
wlauazalsd
5. wansuagsuNAnfaTiulwazasdiunauinanasaiaFensisga

nansvadeunansusiuilaazasdfunaurinanetaatasdmay 39 au wiaduy
WA 21 AU Ay 18 au wudtdndusiudmdinldfasedu 7 Ju ynitenisussidiuy
ﬁqmmwuazLWﬁmﬁaﬁﬂ"laq'fl,uizﬁ'mﬁmﬁ’uﬁywm Ao ANTANUAIaUIENEINISLY
Uszansnmlumssziunduvdanisly anuidnlumseenldngnsias uavenuazaaniunisld
ussafauilaeAedsogluseiuann 4.28 4.13 4.05 uay 4.30 mua U druduasuiruafse
nmsvihveadsmdequdeylussduninian (4.63) armwelalunisldlassiuegluszduunn
(4.30) (Table 2) wdndausiasdiluldluiamadetuiuuds fie aruidnuisauiendnisly
Usgansnmlunmsseiunduvdanisly amnufdnlunsesinldngnsias wazeuazaaniunisld
Usseiauiaglusesiunn (3.95 4.08 3.95 uay 4.34 Audnau) duduasurinuadson1sinves

Fowdegudoglussiuinniian (4.61) mmelalunsldlaesuegluseivann (4.13) (Table 2)



= = = v ' a =3 ! ! ] 1a [ I3 a0 A
WalTeuliisuiuseninanaysuasinandgsaziuitAdulng nandueiudadang
WINNEUsE eniuAuazaINtunsIduTIIdae alusdiauinnidd IngnavIeyauluy
awsdunniluvaelinandgsveundannndt Wesnnwanediulngveuanuditeligsein

Fudou NMsnnNINIREUsEiANNEzAINIInAINANSE U auds

a v a

6. nan1svgnenamaluladgnguismiagurudunuunazausudeufinnis

Amdennauiaviagury rassinduiula duaraeninAy snneurandsi Ymin

[y

a IS U 1 = a = £ = Qy 2 v aa
UNUT memﬂ'muJigﬂmqmuJumms ‘NNLﬂa@ﬂﬂNﬂﬁma@VI\iﬂiﬂﬂmw’mLL@S@@Qﬂ’ﬁ‘VITAﬁﬂWi

]

miavsethllduselovd amudesumeyiddowuuliuardnau 60,000 U1 NUUYIUINT

a

SaufvdinnununsImindunyTuazdinaununsetnawraudnila sun uavay uiuiy

%

300,000 YW IgaUsHANNTNNGU aeuviNansi el IvnAATIEd Wauasdyanualdua

4

aandud ldkdndneidmsusiming Taun wlwddu “fum” wzadsdssiunaume “A3”
Usudgerdasasiliinaulawasdefalinademsladiiludoutuasurnausnaviiluntuae
awsd (Figure 1)

nsdmitgdudveangu ifiunsudnduinunisdmanvesuisnsatodu devi
wihfimaaiauazminerulwanweueeulal: ThailandPostMart ladning: Yungaee
vel1niflaadusi LINE ID: n8685 Shopee uay Bugaboo Shop @sdusnilvendsndnuiuas
asdegneay 1,000 Tu dandludi 2 nguAavMATYLTLLeIAURNALEN 50,000 UM @130
Poutiarasslautuming ogsas 2,000 1 (Table 3)

mMsUszifiuanudusimaassgmanssuasunulussezuslasinis @7 o) W
Welunsiaundndaeainanal. 136,535 U suuszanaadsloniatinide 72,000 v
sy 208,535 v I 1 Li‘]umsmmamagﬁamﬁwmuﬂaaqﬁﬁLﬁmﬁﬂﬂ%ﬁwizmmm
anad.lun1389mu 60,000 v sulseauAdslonatnIde 72,000 UM AUIINNTUFLETY
N13LNWAS 300,000 U s 432,000 v T 2 Wunisawmuiesuvesnguiaviausy
papsuLAula 50,000 U ﬁ’aﬁg’}uﬁmgamﬂmﬂ’uﬂmaﬂﬁunu (total present value of
cost) 1 665,315 U wadstlevtvesngulumssmeudsldnsldaviifiutudodous
nsdilaiflasenns Alsdlefiouud 30 vin/ve (dedisuiuiils 35 VIn/wan ANsIAVE 50

v [ a |

VIN/230 AU 15 UIn/230 HellnsAnAunulAAIuIsaINKATINAUYUIROAU+AILTNIU+

9 9

'
a = = o 1

aldrelunsudaiomunmssesiuududindalunnty) Wi 1 8 6 Jeeasmiels
1,000 2,000 4,000 8,000 16,000 WAz 32,000 VW (Table 3) ¥isdl I 1 uazdil 2 1Huwen
Fvheldate dwdinl 3-6 Wunsaansalmumdnassgaand dadasaianisalinudndueioy
diula 1-5 Y udonnes vismsndudenanagnnisnaiailoseenguaniaeifu vieiinm
AR ualnalnuinInsTinnansiae (product life cycle) lngiduuSuusananin sudnual i1

AANALYL AaNSIA UIBMINYBININTNRUNNBTLADNTONNDULALAS198AVI8MADLLBY (U TR,



2563) dmsunauszlovivosngualunsdmiheassldaefasivtudodeutunsdlil
Tassmsmilsideiounds 27 v/ (fleisududils 32 1I/aan 95IANIE 50 U/
I AuNY 18 um/n) mMbsnelannisldnanuidovewdndueiudeiuni fe 30,000
60,000 120,000 240,000 480,000 Wag 960,000 U durilsroTuesasdaitosniiuil
wanifos (27,000 54,000 108,000 216,000 432,000 Lag 864,000 um) (Table 3)
Nnmsthidenssaimdeanmsuussuluataiierindnfariuduazasdvonay
Iu?JLLiﬂﬁﬁmi%’U%aﬁq@@Uszmm 4,500 Alansy WuwdenanUszuna 2,835 Alansy Anvduy
Waenssnausia 1,927.80 Alan$u vieuUszann 2 fu levsnyUssiiunauselovisudnuuas
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Table 1 Characteristic of gram’ stain of bacterial strains isolated and antibacterial index and MBC of

mangosteen peel extract with bacterial strains isolated from foul-smelling volunteers' feet

antibacterial index

isolate gram’ stain shape mangosteen peel extract ethanol oxytetracycline (r:/lgB/;L)
(100 mg/ml) 95% 1%
FTM1-1 positive (+) coccus 0.03 0.00 0.86 0.2
FTM1-2 positive (+) coccus 0.05 0.00 4.60 0.2
FGM2-1 positive (+) coccus 0.44 0.00 2.90 3.13
FGM2-2 positive (+) coccus 0.00 0.00 0.00 3.13
FYM3-1 positive (+) coccus 0.18 0.00 3.92 0.1
FJwa-2 positive (+) coccus 0.00 0.00 4.26 0.78
FBW5-2 positive (+) coccus 0.80 0.00 4.96 0.1
FBW5-5 positive (+) coccus 0.18 0.00 a.64 0.1
FWWe6-1 positive (+) coccus 0.03 0.00 4.44 0.1
FWW6-2 positive (+) coccus 0.00 0.00 4.68 0.2
FWW6-3 positive (+) rod 0.59 0.00 2.17 0.2
FWW6-5 positive (+) rod 0.57 0.00 0.27 0.1
FYM3-2 positive (+) rod 0.22 0.00 2.40 3.13
FYM3-3 positive (+) rod 0.34 0.00 0.61 0.1
Fiwa-1 positive (+) rod 0.21 0.00 0.73 0.39
FJwa-3 positive (+) rod 0.43 0.00 0.62 0.39
FBW5-1 positive (+) rod 0.35 0.00 1.94 0.1
FBW5-3 positive (+) rod 0.58 0.00 0.88 0.1
FBW5-4 negative (-) coccus 0.00 0.00 4.14 0.39
FTM1-3 negative (-) rod 0.00 0.00 0.00 >25
FJwa-4 negative (-) rod 0.41 0.00 0.65 0.1
FWW6-4 negative (-) rod 0.40 0.00 0.85 3.13

Table 2 Customer satisfaction with foot deodorant powder and spray products from

mangosteen peel extract (n=39)

List  Feeling after use Deodorizing Feeling of The convenience  The promotion of  Overall satisfaction
effect after use wanting to use of using the attitude towards with use
the product packaging Zero waste

powder spray powder spray powder spray powder spray powder spray powder spray
males 4a.17 4.00 4.22 4.15 4.00 4.05 417 4.30 4.50 4.55 4.22 4.10
female 4.29 3.90 4.05 4.00 4.10 3.86 4.43 4.38 4.76 4a.67 4.38 4.14
mean 4.23 3.95 4.13 4.08 4.05 3.95 4.30 4.34 4.63 4.61 4.30 4.12
SD 0.08 0.07 0.12 0.11 0.07 0.14 0.19 0.06 0.19 0.08 0.11 0.03
priority high high high high high high high high high  highest  high high

level
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Table 3 Economic value analysis of Gun-Gao anti-itch powder and Dee-Ji deodorant spray for

their development into Klong Nam Kem Tanjai community enterprise products

t 0 1 2 3 4 5 6
Year Contribution 2565 2566 2567 2568 2569 2570 2571
PV Factor 1.00 0.95 0.91 0.86 0.82 0.78 0.75
Cost
The first cost is the budget from the National Science and Technology Development Agency (NSTDA) 136,535.00 | 60,000.00 -
The second cost is the opportunity cost for two researchers, at 3,000 baht per person for 12 months. 72,000.00 | 72,000.00
The third cost is the budget from the Department of Agricultural Extension. 300,000.00
The fourth cost is the budget of the Khlong Nam Khern Than Jai community enterprise group. 50,000.00
Total Cost 208,535.00 | 432,000.00 | 50,000.00 0 0 0 0
Present Value of Cost 208,535.00 | 41142857 | 4535147 0 0 0 0
Total Present Value of Cost 665,315.05
Benefit
Itern 1: The Khlong Nam Khem Than Jai Community Enterprise Group unit
generated increased net income from selling foot powder compared to the
case without the project
Based on the research project (With and/or After Project)
Adoption : Sales of foot powder bottle/year 1,000.00 | 2,000.00 |  4,000.00 |  8000.00 | 16,000.00 |  32,000.00
g
S
£
- = |Benefit : Profit is 30 baht/bottle (compared to a profit of 35 baht/bottle baht/bottle 30.00 30.00 30.00 30.00 30.00 30.00
E from a selling price of 50 baht/bottle, with a cost of 15 baht/bottle))
Annual profit from the use of research findings baht/year 0 30,000.00 | 60,000.00 | 120,000.00 | 240,000.00 | 480,000.00 | 960,000.00
1 |Comparison (Without and/or Before Project)
2
£ |adoption - XXX/year
g Benefit baht/XXX
= |annual profit of the competitor baht/year 0 0 0 0 0 0 0
Benefit ltem 1 With subtract Without Project and/or After subtract Before baht/year 0.9 0 27,000.00 | 54,000.00 | 108,000.00 | 216,000.00 | 432,000.00 | 864,000.00
Project
Itern 2: The Khlong Nam Khem Tan Jai Community Enterprise Group saw an unit
increase in net income from selling deodorant spray
Based on the research project (With and/or After Project)
. |Adoption : Sales of deodorant spray bottle/year 1,000.00 |  2,000.00 |  4,000.00 |  8000.00 | 16,000.00 |  32,000.00
e
=
Benefit : Profit per unit is 27 baht/bottle (compared to a profit of 32 baht/bottle 27 27 21 27 27 27
'; baht/bottle from a selling price of 50 baht/bottle, with a cost of 18
£ baht/bottle)
Annual profit from the use of research findings baht/year 0 27,000.00 | 54,000.00 | 108,000.00 | 216,000.00 | 432,000.00 | 864,000.00
g | Comparison Without and/or Before Project)
& |adoption - XXX/year
§ Benefit baht/XXX
= |annual profit of the competitor baht/year 0 0 0 0 0 0 0
Benefit tem 2 With subtract Without Project and/or After subtract Before baht/year 0.9 0 24,300.00 | 48,600.00 | 97,200.00 | 194,400.00 | 388,800.00 | 777,600.00
Project
N Social and environmental benefits compared to having no project: Reduced agricultural waste |  ke/year 2,000.00 | 4,100.00 | 6400.00 | 8480.00 | 10,576.00 12,691.20
% % Adoption : The amount of mangosteen peel used for processing. ton/year 2.00 4.10 6.40 8.48 10.58 12.69
% o Benefit : Waste management costs are reduced by 500 baht per ton baht/ton 500.00 500.00 500.00 500.00 500.00 500.00
té % Annual benefits baht/year 0.5 0 500.00 | 1,02500 |  1,600.00 |  2,120.00 |  2,644.00 3,172.80
g
Item 1: The Khlong Nam Khem Than Jai Community Enterprise Group generated increased net income from selling 0 27,000.00 | 54,000.00 | 108,000.00 | 216,000.00 | 432,000.00 | 864,000.00

foot powder compared to the case without the project

Item 2: The Khlong Nam Khem Tan Jai Community Enterprise Group saw an increase in net income from selling 0 24,300.00 48,600.00 97,200.00 | 194,400.00 | 388,800.00 777,600.00
Social and environmental benefits compared to having no project: Reduced agricultural waste 0 500.00 | 102500 | 160000 | 212000 |  2644.00 3,172.80
Total Benefit | ‘ 0 51,800.00 | 103,625.00 | 206,800.00 [ 412,520.00 | 823,444.00 | 1,644,772.80
Present Value of Benefit 0 49,333.33 | 95,990.93 | 17864162 | 33938122 | 645,189.92 | 1,227,354.79
Total Present Value of Benefit 2,533,891.81

Total Benefit - Total Cost - 208,535.00 |- 380,200.00 | 53,625.00 | 206,800.00 | 412520.00 | 825,444.00 | 1,644,72.80

Total Present Value of Benefit - Total Present Value of Cost - 208,535.00 |- 362,095.24 48,639.46 178,641.62 | 339,381.22 645,189.92 | 1,227,354.79

Indicator

NPV 1,868,576.77 baht

BCR (SROI) 3.81 ratio

IRR 46.55  |%/year
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) Product development design

Figure 1 Extending the technology to the Khlong Nam Khem Tan Jai community enterprise group
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Figure 2 A workshop was conducted to transfer knowledge to 404 people, including
farmers, community enterprise groups, students, the general public, and

government officials
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Figure 3 Commercial development of “Kan Pa” anti-itch powder by Chanthaburi

Polytechnic College



