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Abstract

The research-sub program “Research and development on the commercialization of the
functional products” consisted of two research projects: 1) research and development for
expanding from natural sustainable product to commercial product and 2) Implementation of
Startup Ingredients for Functional Food to Commercialization. It was carried out in the fiscal year
2021 intending to transfer the research results and cooperate in commercialized production with
the varietal level of entrepreneurs such as farmer cooperative, community enterprise and SMEs. The
commercialized production was carried on the health products from the application of important
natural substances with various functional properties such as the instant colorant powder from
butterfly pea, lime powder, high-prebiotic pineapple flavoring agent, encapsulate alpha-glucosidase
inhibitor for reducing the absorption of sugar into the bloodstream from shallot and mango seed
butter using as an emollient agent in the cosmetic product. The project “Research and
development for expanding from natural sustainable product to commercial product” transferred
the technology for the production of powder color from butterfly pea flower and the application in
ready-to-drink butterfly pea juice and jelly including the production of lime powder and the
application in soap and body lotion. Each technology was transferred to the Baan Khanompung
Khing community enterprise group in Phetchaburi province. It was found that butterfly pea juice
containing water (81.5%), sugar (16.0%), powdered color from butterfly pea (2.5%) and butterfly pea
jelly containing water (70.6%), sugar (25.0%), carrageenan(1.9%), powdered color from butterfly pea
(2.5%) could be stored at 4-8 °C for 14 days and still. had good quality including the microbiological
standard. For the soap containing 1.4% of lime powder, the pH was 9.21 and the microbiological
properties met the requirements of TIS 13-2561. For the lotion containing 1.5% of lime powder, the
pH was 5.22 and the microbiological properties and stability met the requirements of TIS 15-2561.
For the projects “Implementation of startup ingredients for functional food to commercialization”,
the production of high prebiotic pineapple flavoring agent and the production of the encapsulate of
alpha-glucosidase inhibitor were transferred to the agricultural enterprises “Sisaket Fair Trade” in
Sisaket Province and«cooperated the scale-up production with Pajjai chewee Co. Ltd. The
pineapple syrup had-the total soluble solid content of 70.45 °Brix and the prebiotic content of
fructan increased by 20.98%. When it was produced as the concentrated pineapple juice powder, it
contained 32.77% of fructan. For the production of the encapsulate of the alpha-glucosidase
inhibitor from shallot, the product produced by scale-up production and lab-scale production had a
similar quality in which one capsule contained 500 mg of alpha-glucosidase inhibitor and 31.85% of
quercetin per sample weight. It had the effect of alpha-glucosidase inhibition by 39.85%. The
production of mango butter for cosmetic products has transferred the technology to Bel N N
Brilliant Co., Ltd. and participated in the commercialized production of the body lotions with Idea
Square Laboratory Co., Ltd. The color, pH and zeta potential of scale-up produced lotion and lab-
scale produced lotion was significantly different which scale-up produced lotion had the lower pH
and higher zeta potential indicating better stability. But the sensory test in consumer satisfaction
with color, smoothness, viscosity, absorption, skin moisturizing, after application feeling and overall
acceptance of both lotions products was no different.
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Abstracts
Nowadays, consumer interest in healthy products has increased. This research project,

therefore, studies the application of natural extracts in food and cosmetics and transfer



knowledge to the general public and community enterprises for commercial production. The
experiments were conducted at the Postharvest and Processing Research and Development
Division. This research project consists of two experiments, which are research and
development to expand commercial lime products and research and development to expand
products from commercial butterfly pea flowers. The production technology of four products
was transferred which were two cosmetic products, soap bar and body lotion by lime powder
application including two food products, ready-to-drink butterfly pea juice and butterfly pea
jelly by butterfly pea colorant application. The product of the soap bar contains 1.4% lime
powder had a pH value of 9.21. the microbial qualities were in an acceptance of TISI 13-2561
standard. The body lotion contains 1.5% lime powder had pH 5.22, microbial counts, and
stability were in an acceptance of TISI 15-2561 standards. Both products did not irritate 22 non-
sensitive skin volunteers. The ready-to-drink butterfly pea juice had the optimized formula was,
water 81.5%, sugar 16.0%, and powder color from butterfly pea flowers 2.5%. There was a total
anthocyanin content of 0.89 mg equivalent of cyanidin-3-gluceside /100 ml. The optimal
formula to produce the jelly product was drinking water 70.6%, sugar 25.0%, carrageenan 1.9%,
and powder color from butterfly pea flowers 2.5%:. Jelly product expressed as total
anthocyanin content 1.16 mg equivalent of cyanidin-3-glucoside/100 g. Both products were
stored at 4-8 °C for 14 days, the microbial quality ‘of the products was met the requirement of
the standard. The knowledge from two experiments that had conveyed to the general public
by giving a lecture via Facebook live on September 7, 2021, and transferring technology to Baan
Kanompung Khing community enterprises Ban Laem District, Phetchaburi province by delivering
a production trial kit with Video clips of the production process to try and practice making

products.

Uni1 (Introduction)

Tuthgtundndadifoguamuarndnsudiainsssueiléfuainvaulaniniu fesain
fruasndogs nannananunsatsvinanansadanimunieldnaunuansdanginaziduns
dingalifundawanisnnnens wu szunliifuaseengnilundnfusiniesdiens aondadu
T duanslrdlunsndnevnsuaziniesi

druzumilinsednin nsaueanestnudelniiudifuesuszneu nsndnindunsndundiian?
lunsudneaniig ﬂi{ﬂLLaaﬂai‘UﬂlIf]VlﬁIUﬂ’ﬁm’]uaaﬂ"?jl,mju fnadudsnshauvenoulesllnlstiua

uzuIagnliussleviflunansgramnssuiienmsuaziniesdions lutasggnisiiuzunidsiaiuns
fUszneunsemnsnateeaglduzunduaninaunuuzunian ssliiuiiensvaesuilaa
\esninaizesnuasndouarsandliaunsanaunuszunianls
nonsqyiugnirulfiludnanomnslunaniasionmsuazindesiunanssia monauszlovy
veanandyduiigaulufesaisueulnlserfuuszneuiuguinndn fusiomsuaziniosiusinld
Ananomsduneinanaslundn s dslivasadodeduilan wazanenuesasmigesulal
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(2562) nunguinunInsgugnaendyfulszautaymaamensadunimnalutiafieunnsiau 2562
ks
Fodunisndauzunansdniuldiuanseongnslundnsudiaiosdienwaznisnandneain
ponsaydudniulfifudnauems 1uniswdnndnfusianaissssumaiequamluguuuudiazain
son1sliay aunsadlulinaunuansduaseilundnsusiemswaziaissdiondldvainuate deax
WinenuUasnfesiofuilaa HroiiuyarnanannisnisinvnsuazanuIuanandndunainluyediil
s1eane diuseldliunnunsns nsldurunnaardnenaendydulundnSasienmsuenanazsidiy
AulaendeliliguslnAka? anUszlewinddydnlssmmilsfelunzuninaazdnsannensaydu

fansiuoyyadasedeliiluasdunse asiuenyadaszasdioiiuam AN shnan o
danarsaguilaa yiliuslaalasuansivanaisdanieiana

521 U8UI5N15998  (Research Methodology)

mMmeaaedi 1 N1533BuATAILIvENENaREAS AT INNEN AT N Give
1. AnsioUszaunuiungaununsns/ngulavnayuvy ewmssunsaaRnoUsdsUR RN
amiaﬂizmummﬁaLm%mm’mw%’amLﬁaqéfmmﬂfjuLﬂ‘ismiﬂ31‘7i°dQﬂmmw‘%aﬂdﬁawﬁwmu
viefUszneunisiiala
2. nesewHARAIINEASusilATosd o liTdTuNaNYe INZUING LazTiATIZiRMINIW
2.1 WSEUNTUINAENAFRUAMANUAYDILY LTINS
WIBNNTUINS tnednwlatannIsvesilans wagane (2562) lnstusuniiuguduaisinniny
dvenn MuondruLnunasisin mnduduiamsdauiuuisdoeieaniswennin Wuaan 10
undl Mnduiniwsuniildnautusealaandasu (OF 10-12) ludnsndu 80:20 Taedwiln naulvidn
fufeteiesduriiadiofu 9ndusswhuiadieiniosiuiuvudaniules guugiand (nlet
temperature) 150+2 93fLY8LTe gunyivneen (Outlet temperature) 80+2 D9FALYALTYE pump
7.75 mL/min air flow 3.9 mis YuguRmAdoUANALTR fall
- Souavvanala (% yield)
_ J3nalmnd AadSuas AOAC 984.25 (2012)
- J3anadse (water activity, a,) FensosinUSinaindasy
- AP dunIARne A3Sves Suravanichnirachorn et al. (2018)
vhfegauzuning 5 nfu azanelutnduusunns 25 fadans arntuiainaudu
N3AAN9AELASEY pH meter
- Bunawedsazagldiionmn (total soluble solids) #aene3es hand refractometer
@@ sy CIE (L* a* bY) dewn3esind
- giinsazaneth (water soluble index) au38Ue4 Jafari et al. (2017)
Fog19uruInNg 2.5 n3u avanetindu 30 fadans vortex WWuan 1 und wasvud

a

aundl 37 esrmwalBoa Wuai 30 unil antuuly centrifuge 91 3,500 soudaun? Luwiaan 20 w1l

9 Y
o 1

nangdnlasunoumail 105 ssrwaidva Yadmtinamvdteu wanhinAmuiuasviinsazaieun

[

PNENNTT
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Dried supernactant weight
WSI = — - x 100
Initial weight

- UBnunsaiavin a1ui3ues AOAC 942.15 (2012)

- USunaiendud snedSnsinmsanu 2,6-lnraslsdulaiiusa muidves AOAC 967.21
(2012) Aunauufiadndusio 100 nSuniminuse (mg/ 100g DW)

- UBnasilueatiavan afadiegnsainuzung faulaainizves Kim et al. (2016) Loy
Muthukumarasamy et al. (2018) lngiwsuninsafinnsimueanaiugu 80% ludhandiu 1:10 il
guvndivenfung 7 Yu 9ndunsesfenszaensenves 1 thawlanlnsgiuiinufiuoatomn
#at75 Folin-ciocalteu n1ai5v Beato et al. (2010) fwandudadniuvesnsaunadnse 100 niu
thwiinusis (mgGAE/ 100g DW) Tperfiauannsvnasgunsaunadniienaidadu 0-100 fadnu/ans

- Awanusalunisitueyyadase DPPH a1u3gves Saikia et al. (2014) Arudaniu
fadnsuveriniudse 100 nuuminusa (meVCEAC/100g DW) IgLlguINNIMNINTFIUIANTUT
(L-ascorbic acid) finruidudu 0-100 fadn$i/ans

- quidsussnisvhanseseulesiivlstiuade?s Dopachrome Insgudisuguamuas
AL g e Auandua 1IC Wisufisuiuasunsgiunsaladn (kojic acid)

- grisvmathnmlumstiudamsvinmuveseululvisBiuauasmsiiudinmsadadadiuani
Tuwadimnzidsasaiium (B16F10) Tnsguiifoquaimuasagium uilug $1n

2.2 NAABINITHANAYNDUHALLZUTING

oAy Aeunautzu1ne Tasthiuaayla 960,030 vaesilviazarefigumail 75-80 ssrniwadoa
Tnemislinufeuinuih ligunianasiioamgiivies Wogaugivioussuinu 60-65 ssrmiwaidoa
Winpunasg 15 n3u flazaelutiindu 15 §a88ns aulidndu udufnansiuds Microcare PHC 6 n3u
ifuvenssmenanuzuTeinazlsaudiludnsdiu 3.2 Usuia 5 n¥u aulvdiunauiianun
Juilefentu wdnhunaweifaiaaleu lnsnesdaonuoaiiiolanes fsliuisifigumgiives

& & S o Y e e A & o a ¢ o &
Junan 3 Falas nduihuiviemeilautn antudiunnsisinunIneail
- an@ Tuszuu CIE Lab(L*a*b*)
- A unTA-Ae eu3SUa9 Setiadi and Anindia (2018)
1 v g ) a aa ) [ [~ | v d'
a1y 1 N3y azaglutnau 10 Jaddes drluinanudunsanis mewases pH meter
- AAINAIFITBINDY (foam stability) #1135V Setiadi and Anindia (2018)
ay 1 n3u avangluin 5 Taddns Mnduduadlunseuends 10 1adaas wemensaae
(vortex) t¥utaa1 1 Wil TaArugavesnes o w9l 30 WM wag 5 unil danAwinSeazaAINA,
AIANNTS

oam height (mm .
f ght ( )Sm‘“xm{l

tability (%) =
foam stability (%) foam height (mm)zgs

2
N ¢ v

- VBnaugdums 1dun Usinaqaunidiianun (total plate count) UsinaBaduasavianun
(total yeast and mold count) glaluuua wo33lum (Pseudomonas aeruginosa) anillafeondia
p0L38d (Staphylococcus aureus) wAUAAT daluAud (Candida albicans) wazAaoan3LAy
(Clostridium spp.)
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- N39EANLLABIRNBRINTIAIETT single patch test vin1snaaeulunguenaadasiaung
(non-sensitive skin) $1u3u 22 AU Tnguiunageuiiifegaayainududu 0.2% lngumiin
foU3uns wlzusnaunundmesetaaiasilunan 48 $3lus wdinunzuiuMageUsen sruNaTiian
30 Ul war 24 $alus muasy vnsveaeulneuSEIAsIEaLAY Wi 119

- NINAABUNTEBUTUVBIEUILAA $38TT 7-point hedonic scale I1UIUEMAGDU 30 AU

2.3 NA90INSHANLATUUI TR INANNE WIS
Fedhunanladulnoulseendrunaueendy 3 @ fll

wd A
hndu 71.4 %
NALBTU 4.0 %
WBULNUN 0.4 %
EDTA2Na 0.2 %

wa B
dfusin 4.0 %
AlRaLsn-21 3.5 %
danatuulglen (C12-15) 3.0 %
Tolgnsoialusann 3.0.%
NAWOSANOUDEALALLIN 2.0.%
WupgdInsiia laaidaism 1.0 %
D38 Leanpeed 0.5 %

wa C
ndu 3.0 %
LU 1.5 %
nsoaulnanea 1.0 %
arsiudy (lulasuas Nowd) 0.8 %
Insiefiandiu 0.5 %
Yhifunexsing 0.2 %

WSpnduNALLARE A Ny Sl

dunad A wIsulneNalluwnuny way EDTAZNa adlundloeiy aulidIuNaunssanemy
ntunautinauasty thilldenudeundeunuaudiunauiamnazate duioie iy

drunaula B wisulnsthdrunauianuanandidofuudnlulaufoufigumgd
70 parnadoaauduNaLTsuaaeNaranadue foaiu

drunaua C wipulae truzunnmanlutiindy ALIUNEUIINIaYaIY 9NTuLRY
Tnstonluaniiuadly auauansazaneramaduiedeniu dwdudiuiven wieslasdnisunousyime
navfunseiaulnaneanuliidndy anduivlunvusuinadnauniniunldn

nswsladuNantsuIng Ylasindiunaua A wag e B uﬂﬁmm%’amuﬁaumamﬂa A

uammuﬂﬁvmm 75 pamialgud wazdiunaula B Jouvgiussuna 70 saiuaited ntuna

muwa:ma 2 d@uinmeiu lnguddiunaning B Aoy 9 wiasludrungna A Wiauﬂumamsaﬂﬂu
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[

U audunania 2 drunaredudodeadu anduiisldrunanimungungianas
Hos audrunanilgamgd 45 ssriwaidea vndiunaua C i damuguning dauthifunon
sue uazanstude (Microcare PHO) nauasly auliidniy Adidaduszanm 2 alus anifuuss
Tumeuzussy washlUiemeinun sl

- maunsa-ana se3es pH-meter

- find Tusguu CIE Lab (L*a*b¥)

- ANUASENIN MUNINTFIUAAINNTTY Lad WaRAUNIUITIRT (Uen. Lea 15-2561) lag
thiegraladuiussgluussgdas iiuilgamgll 4+2 ssruwalea Wunan 24 $2lug wdanh iy
flgaumgdi 45:2 ssmnwaidoa WHunan 24 Falus pnurhdiauninzasy 4 sou ey
7

93 udniluasieaauaunin lowd anwazUsing A1d waz pH wWisuWeuduaunniy

) 2
©

N
2
=~

)
D
e

2
a6 v

- UBnaugAuvs 1dun Usinandunidianun (total plate count) UasnmBasuazsvianun
(total yeast and mold count) “QI@I&J L& LL@JE%T‘H%W (Pseudomonas @eruginosa) @nnllafenda
99138d (Staphylococcus aureus) WaUAN1 daduaud (Candida albicans) LazAaoanILA L
(Clostridium spp.)

- N558ANLADIRBRINTNAIETT single patch test MAsnaaeulunguotanadasiiung
$1uru 22 au Tngthukunageuiifidegsladuntzasdnuunumdmeseaalinndunan 48 Falus
NN UHUNAGDUDEN BIUNATIIAY 30 W WAy 24 39Tus auddy iinsneaeulaguIgy
WSNawNY ey 9110

- MINAFBUNTEOUTUVDILUTLNA 77833 7-point hedonic scale IuIuURNAGEY 30 AU
3. drgnennalulad

3.1 UssEemevenssAmNItyanaily

3.2 deneamaluladuingsiaviayuvy Tnednnioudedflouaninszuiunisnan doya
Bn19nEn wardiunandIunEn nandusayfeunattzuIng waslatunauuzuiing lWlingy
FamAsguruturunteds o dhdunan o, truuvau 1. nwsys Wonnasindnale uagiidiegis
ARSI IndIaR A aae kAU Tesginuam dwelul

- AYABUNANNZUIING : pH ANUAIAIYBINDY UazAd

- Tadundulizunng : pH AE AUAIEATN
4. nadauNsEaNTUvBUsInAve AR UTIVAINSNERYa NGRS R I YNTLATUNSENEVIan

MuUUNAgeUN1IUSEAMAURE 7-point hedonic scale fnageuiduannnnguiaviaguvy
Unurunleds $1uiu 10 A
5. AATIAAUNUNITHER

AUIMAUNUNSHERYRIHAR S aTtayfouuazlatunauuzu IRl usEAUTR U UAn1S

N1SNAABIN 2 NMTITUUATHAILIVUNANARAUNINEADNDYTULTIN AV
1. ASHANTEHIINADNDYTU
nsaneasdnaendyduwiilgansaratensagnsniduty 0.15 M afnfigungil 60 aam

o

[ Ly 14

WALReE YU 30 U IRSIAIUABND UTUMAS:AYINazany 1:50 (wA) thasanaflasemeunaaniielians

o
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afaiUsunuvedaiazatsvlawingu 8 °Brix antuNaLNaalamngvsY 20% taguinndn dnluvinwi
wuunuseeigumgiauToutn 160 aernyaided

% o (4 14

2. Anwnsuszenalddnsainaandgydulundndusiindyduniounuuaziwaddydu

v
2 L3

2.1 ﬂﬂ‘mmsﬂiwﬂmimammﬂmaﬂammﬂumamnmwmé’muwaamm IneuUsTIEAuUTUMERS
NNADNSYTU 6 TEAU THUHLNTNARBILUY CRD U 3 91 3 6 n3IUIB oA
3537 1 USinauding 0.5%
NN 2 USunaudng 1.0%
NN 3 USunaudng 1.5%
NITUITN 4 USInaudng 2.0%
NIFUATN 5 USU0uEee 2.5%
NITUITN 6 USU0UERS 3.0%
~N Y ° a o cw & K = YY) & % A T
HTunounIsIINERAugA mauiinawasdnddidndu danlaglgluviunans Wevigu
Tddunanadly auliazane ddeiigamgll 85 sarwailua w1y 3 Wil UsSUIRRalYSaU Yinsvaoldy
MIBUNEZDN ATIAAUAIN LA
- YSunamesdsfiavaren Tameia3es hand refractometer
- Ad Ianeszuu CIE L¥a*b* fela3eaasaddng (Minolta CR 400)
- @1 pH Tage pH-meter
- Uswnaweulnleeniiu @ae3d pH-differential (Giusti and Wrolstad, 2005)
- asUsznauiuednyianiun fae3d total phenols assay (Kim et al, 2003)
- ANUANNNTIATUDYYADATEMEAS DPPH (Kim et al, 2002)
- NERUNNUSTENENAaR1838 hedonic scale (7 point) MuuaAzLUY 1= lvauuin
2 = lalweuliunans 3 = lﬁ%aULﬁﬂﬁaa 4 = 12975 = %amﬁaﬁaa 6 = YOUUIUNAN WAz 7 = BOUUIN
Ingldiuugmageu 20 Ay L‘waﬂﬂLaaﬂammamuwaﬁammmmm:u
mﬂmmamimmﬂmwamm%mammumamu IIUHUNNTNARBILUY CRD §1U3U 3 91
i1 8 N1 laun
acal @ @ [
333389 1 eemsiiusnu 0 Ju
ad Al @ @ (Y]
334359 2 @1gn1siusne 2 u
TSI 3 21N sNUSE 4 Ju
33357 4 o1gnsushE 6 Ju
A al @ v [
333359 5 ergn1siusne 8 Tu
ac A @ W [}
331359 6 eensiusnw 10 Ju
ac A @ W [}
N33U3s9 7 engnsiusnw 12 Ju
A al =Y [y
333359 8 eran1siusnw 14 Ju

a

vi’ﬁmsmémﬁflé’aﬂuw%famﬁmmmgmﬁmmzau Ausegafigunnll 4-8 ssrwadea 1y
szzen 14 Fu dusegnamn 2 Yu ilonsiananm léun
- Ad
- @1 pH
- Yinamesudsilazansih



15

- USunauweulnlaaniiy
- @susznauueanaviun
v a ¥ aa
- AR LB YYaBHTEMEIS DPPH
- Qmmwﬁmqé‘w’%sﬁ T9A Total Plate count, Bacillus cereus, Clostridium perfringens,
Coliforms, Escherichia coli, Listeria monocytogenes, Staphylococcus aureus, Salmonella spp. Wt & &
Yeasts and Molds yihn1snageulagusenaudviosd jUAnsuarideninisunmdiarnsinunsiisede 311n
2.2 AnwinsUszgndldansaneendgydulundndaeiead inmdnandndaeiiead auansves
91395500 wazAne (2563) Inedldrunaudsenaume 141 70.6% U1na 25.0% ANT1WUN 1.9% uazdns
2.5% 18U UN JUABUNTYNHARAUNAIT NEANUINIE FHY ATAISIALUY TN Wi aUaeiu
msduiduiou danlegldliiunans werhdulilddiunauasly aunasanan lagldlnuunansainige
Mgl 85 sarwaldud Wl 3 Wi wildnnyuy
Anwo1gn1sAUINYIveINAnSUeIwad 2UNUNIVIAaDUY CRD 991913 91 & 8 n35u3s
Town
Qdd' @ [ [y
N35UsH 1 2gsiAusnw 0 Ju
N35u357 2 o1gnsuShE 2 Ju
Qdd' I3 [ [
N3N 3 eensiiusny 4 Ju
Qdd' I3 [ [
N3N 4 eensinusnw 6 Ju
N35us7 5 o1gnsUSh 8 Ju
Q‘N‘:‘I I3 v [
N3N 6 eesuInY 10 Ju
an A & @ )
N3N 7 engnsiuinw 12754
351357 8 egnsiuinwa. 14 du
o a A v 1y I3 Y] i a a a I (%} | ) ]
insnineafdydu inudsesigunnll 4-8 esewaldea Wusseziian 14 Tu qudiegia
NN 2 JU oRTIAAMAMN LAl
- g
- @1 pH
- YSunveadeniazaneiin
- _Binauweulnloeniu
- @n5UsTNaUNURANNINLA
v a ¥ aa
- ANNENINIAAUBULABATYAIET DPPH
- AUANANURAUNIE Laun Total Plate count, Staphylococcus aureus, Escherichia
coli uag Yeasts and Molds vhn1snaaeulngussnaudesujUansuaziden1n1sunmduazn1sinynsums
WY 1A

o v A a o Y

2.3 AunAunuNsHanvamandueiindytuniounuuaviead sy tuluseRuiesl innis
3. INNSVYIYNANANNUININFADND Y TULTIWIUYE
3.1 drgnenesAmusinyananliluguiuunisussenediudeseulad luide n1suén

NARSUNDIMNTIINERDNDYTU
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3.2 eveamalulagunnguiamnaguvudiurundeds 2. masys lngdnvieduinletunaunis
HARTINTIYAdIUNANTR AN S uTuAz IS ENgnnaawEn dndslulinguiamiauvuienaaes
HART3S

Nan15IvewazanUsiena (Results and Discussion)

n1svaaesil 1 NMsIseuasAvENEHaNARATINUEU AT N Alvd
1. MsAnsaUszaUMUAUNgINEATNS/NguIsmRIYNYY INewSsuNsIaRnaUsILEsUR RN
AnsiaUszanuuiunguiamfayusuturunteds a. ey 0. Uukray 3.M95y3
HugfarwadlamalulaBnisuannandusiadosdienaanuguning
2. MINARBIHAANANANTILATEIE1a TTidUHANYBILUNING WazAlATIETAMAW
2.1 MIFSHUNEUIHILALNATBUAMNIN
MsHBANEUIINIAIBNISYILT U Ul oB N zu T Rududulinandn 13.27%
SnumrUsngdunauts dunedy Saudinianienimds 4§ A3 L* 50.32% -0.2 uay b* 4.6 AT
2.5% USinanindase 0.15 uaz pH 2.50 (Table 1)

Figure 1 Appearance of lime powder

Table 1 Physical properties of lime powder

Properties Results

Yield 13.27 +0.14 %
Moisture 297 £0.40 %
aw 0.15 £0.02
pH 2.50 +0.01
Total soluble solids 16.52 +0.27 °Brix
Water-soluble index 89.95 +0.56
Color

L* 50.3 +0.3

a¥ -0.2 0.1

b* 4.6 £0.4




17

AnsuaTaAguazantANINANYINZUIING AINNTITANYINUIMNZUNINITDIAUTEND VDD
SATATA 20.32% YoITUIIHG SUSINAARuERaun 19.25 me/100eDW uasiusinadluear e
82.26 mg GAE/100eDW fawansly an5197i 1.2 dmsuausfivedusuning 99nnsAnnuinuguined
anilunisdiuoyyadasz#2935 DPPH 31.74 mgVCEAC/ 100gDW wazfignilunisdu i
msvhureseuleiivlsdue Fuduweulviddylunalnnsadradeduariuvesionds Uselnde,
2561) Tnsfiarauiduduiivilinasrauveveuledinlsdiwaanas 50% (ICsx) iafu
3,52 fadnsu/niu Andu 0.037 Wiwes 1Cs, 109nsala3n Fellawiniu 0.02 fadndu/ndu denndes
f“f‘uwami‘mmaaquémaqmunmdaL%éﬁ’mﬁqLWWL??ENL@Jqum (B16F10) FanuIUEUIIAY
e 1 fadnsu/fiadans ausadudinsiouweneuledivistualumadinzdeds 32.91%
wazmsfudinisaradiediuanivluwadinzdodld 45.45% desniransunnsgrunsaladndeanunse
Fudinsrhameseuledlnlsdiuaaznisadadinduadulueadimvidosualunifu 82.30%
way 76.91% Aadududu 1 Sadnsu/Nadans (Table 2) TnvaudAnsiueyyadasy
gesuvunnsazandilunssudadiedwariudy desdunaunngrdsenouresiniuiuas
asuUszneuTiuoavasuzuTINg Seansisaosngull Sovsluntsdndueygadasy Bnvisdadonslunisdndy
langyiliaiunsaduiundaelilesnelueulsdlinlsduailvieuledifnainuaios saUjisen
Tunszviunsadadiaduaiuldly Wselnie, 2561) uenaftuzunedalesdUsenauvosnIndnsn
Fadunsalunguveuearilensonddainvilunsisadnisadin dwald arduunliuanas soss
wagdiaduiiduandadiuarfinaisas Snvisdsiddudaenseduliifnnisaiusadialvdndae
(Babilas et al., 2012) munm%aﬁm1:uu'muia]a"m%’uu"mﬂ%tﬂumiaaﬂqméﬁlum%"aﬂaﬁa 19
naNILUTUUTIER"

Table 2 Phytochemical and chemical properties of lime powder

Properties Results
Total acid 20.32 +163 %
Total vitamin C 19.25 £2.05 mg/100 ¢ DW
Total phenol compound 82.26 +4.19 mgGAE/ 100 ¢ DW
Antiradical scavenging DPPH 31.74 £3.18 mgVCEAC/ 100 ¢ DW
Antityrosinase activity 3.52 +0.02 meg/mL

(ICsp of kojic acid =0.02  mg/mL)

Biological actitvies on B16F10 melanoma cells

- Tyrosinase inhibition 32.91 £7.59 % at 1 mg/mL
(Kojic acid =82.30 +8.52 % at 1 mg/mL)
- Melanosis inhibition 45.45 +5.78 % at 1 mg/mL

(Kojic acid =77.91+0.05 % at 1 mg/mL)

2.2 NINARBINANAYNBUNAULLUTING
ayfouNaNLEUINIUTIN 1.4% Ay 4 Winveean ICs, veansduganisviauvedieulsy
InlsBuavesuzuning Wngayfeunauuzsunnmlaidnuaeioula Swdssdou (Fisure 2)
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Figure 2 Soap bars containing lime powder

ayfeudilifiand L* 41.88 a* -1.11 b* 9.54 Anuasiavemladluiian 5 udl windu 97.11% uaz
fiAn pH 9.21 agluraa pH 8-10 Fududadimngaudmivay @ums, 2544) dmivunagduridves
ayfeunauuzumg nudvTnaeglunaeifunsgiugnavingsuea ayfounauaslng Ao Usinu
wuAfii3e Bavl wazsiamun iy 10° CFU sen¥u (Amnaeuiiuiinaqauvisiamntiosnd 10 CFU
sondu uarUinaiadiaysianan dosnd 10 CFU sens) warlimuite glaluu uogdlue anilla
AanAa eai5ea uALART daTuALE uarraedansiAuy (uen. 1od 13-2561) (Table'3) warainn1snadeu
nsseaneifeseimtslueaadasnquiaund 91U 22 AU A8 single pateh test wudnldifnnis
seAeedlungueaadng

Table 3 Properties of soap bar with lime powder

Properties Results Limitation following
TISI-S 13-2561
pH 9.21 + 0.02 -
Foam ability 97.11 +2.46 % -
Color
L* 41.88 + 1.37 -
a* -1.11 £ 0.07 -
b* 9.54 + 0.64 -
Microbiology
Total plate count <10 5
< 10° CFU/g
Yeast and mold-count <10
Pseudomonas aeruginosa ND ND
Candida albicans ND ND
Staphylococcus aureus ND ND
Clostridium spp. ND ND

dmfumsyeusuveHans aetay Mo UNANNLUING WUINGUENAEUTNIU 30 AU ANIYeU
wntoasianau & Usunames uarAnugudusion lnedinzuuuiede 5.33 5.80 5.63 uay 5.77 AzLUY
PuEWTU YugndayeuUUnawenNIanareln Insllaviuuaie 6.03 Azuuu (Table 4)
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Table 4 Acceptance scores of soap bar with lime powder by 7-point hedonic scaling (n=30)

Characteristic Scores
Color 5.80 +£1.00
Scent 5.33 +1.12
Foam 5.63 £0.93
Clean feeling after use 6.03 +0.85
Moisturizing after use 5.77 +0.97

2.3 NNSVNAADINARN LATUNANNL U IR

TatupauLzuInaUTUI 1.5% F9aadu 4 1inueea 1Cs, vaan1sdudanisvinauvesiouleiln
I5BuaadnzuIng lngladunaunsuningiladanvavduddatuiivnasy (Figure 3) lnaladunauuyuny
Waflend L* 44.43 a* -0.58 b* 1.47 fnaunmilulumufininsgiugaamnssuiod nandusiuigsionay
ayulnsivun fie did1 pH W@HeN 5.22 sgludriumsgiuiivun fe 3.5-7:5 Lazilanuasaninliio
nsuenduillenaaeuiiannzammngil 4 esrwalliea aduiugungil 45 semiualtes Wunan 4 seu

o A a a = | a ¢a o 44 a A A & & | a 3 |
sufalvsuuaunsdlifunauininue fie Usinauuaiise a6 wagsiviavun Ly 10° CFU de
[y 1 = a a = Qg.JI v 1 1 %) =Y a '3 gj v 1

N3U (Aveaeuiivsunndunidvimuniasnit 10 CFU Aansy uasUSualiaduassnviavun Woandn 10
CFU siansy) wazlinuide glaluuwua wogdlue anillafenda paiied uaufni daluaud uavrasdn
Sifey (en. 1o 15-2561) (Table 5) wazann1snagdeumsseaeifewaividluaraainsnauriung
U 22 AU LT single patch test wuitliiinnssemaimedlunguenaadas

Figure 3 Body lotion containing lime powder

Table 5 Properties of body lotion with lime powder

Properties Results Limitation following
TISI-S 15-2561
pH 5.22 +0.03 5.0-8.0
Color
L* 44.43 +0.09 -
a* -0.58 +£0.03 -
b* 1.47 £0.04 -

Freeze and Thraw (4 cycles) homogeneous homogeneous
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Properties Results Limitation following
TISI-S 15-2561
Microbiology
Total plate count <10 CFU/g 5
< 10° CFU/g
Yeast and mold count <10 CFU/g
Pseudomonas aeruginosa Not Detected Not Detected
Candida albicans Not Detected Not Detected
Staphylococcus aureus Not Detected Not Detected
Clostridium spp. Not Detected Not Detected

d1mTUN138aUTUVDINANAUN A TUNALLZUIING NUTINGURNAFEUTINIU 30 AU AIUTDU
Bnliensonnuviin anuusyruy ndundsn n1sBugin wasanutuiundang Tnediazuuuiade 5.13
5.04 5.42 5.83 uay 5.79 AzLUY ANNAWY YziilinuveuUunatsedvestatu lneiinzuuuiade
6.29 Azlkuu (Table 6)

Table 6 Acceptance scores of body lotion with lime powder by. 7<point hedonic scaling (n=30)

Characteristic Scores
Color 6.29 +0.69
Consistency 5.13 +0.97
Absorption into skin 5.83 +£1.07
Stickiness 5.04+1.40
Skin scent after use 5.42 +1.27
Moisturizing after use 5.79 £0.74

3. nMsteneamalulad

nsanevenmalulad uwuseanidu 2 @ fio druvesnisarenenssdnuiuiyanamill uaz
msieneamaluladuingaiawmiaguuy dmiunisanevenssdamdunyanaily lafinsussens
KU1 Facebook live Tuiudl 7 Ausieu 2564 Tuiideiies nsuszyndlduzuninddundnsasi
\3eadiens fifdrsaniladiuay 20 au wazpeuLUUABUMLALT swelandUINTIUIL 16 AU Andy
80% vosfiinilitsseeviaiun MnuuuasuamuIdsmisusIEe 93.75% welawnn uay 6.25%
welasensussensluaded

dmsunsmeneamaluladunnguiamfagusy [AIndaanaaeandnayfounauusuInay
Todunanuzung nieunduinletunsunisudn WlvimanduiamAagueuduauadsds o, druuay
0. tuunax 2. mysy3 naassmanais Inslatunauuzuiinsldiinisuuasuisluniuausla A
(i) wasila B (duthify) ndedu ndildieiesturdatiedufinay 2 wiit Wumsldlimenau
wauduan 20 wfunu manisaneveamelulad wuiingulamtagusudiuvuudads aunsonds
ayfounautsunINILaglatunautzuInle (Figure 4)



Figure 4 Production of soap bars (A) and body lotion (B) with lime powder by Baan
Khanompung Khing community enterprise group

lngaundnvesnguiavnayusuiidnniseuiinalulade
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10 AY HAuianalaunn

70% wazdinuiianaly 30% dusundnduannianguiamindals JaudAunnaneainnindue
Auwuulantes (Table 7-8) ludruvedladunuiliiianisuendu Wenagauaiuasanmianie
a o [y < & al o
gaungiiadugalunan 4 sau munuaal en. Lod 15-2561 Amua

Table 7 Properties of soap: bar with lime powder produced by Baan Khanompung Khing

community enterprise group

Properties Results
pH 9.37 +0.03
Foam ability 99.09 +1.29
Color

L* 37.60 £0.46
a* 0.10+0.1
b* 9.03 +0.40
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Table 8 Properties of body lotion with lime powder produced by Baan Khanompung Khing

community enterprise group

Properties Results
pH 4.87 +0.06
Color
L* 42.20 +0.06
a* -0.60 £0.10
b* 1.50 £0.26
Freeze and Thraw (4 cycles) homogeneous

4. msmﬂaaumsﬂau%'waqB’J'U%TmmmNﬁmﬁm%wé’amswﬁmmndu"iﬁmﬁ%mﬁuﬁ%’umimwaﬂ

Naﬂ'ﬁ'Vlﬂﬁ@Uﬂ’]iﬁl@lﬁUNﬁmﬂm%ﬁUﬂ@u&lﬂllll TUNINILAL AT UNANNE U INS W‘U']']ﬁll’]‘liﬂﬂﬁll

aawm%mummuuﬁwmmm%auﬂwuﬂa’mma ﬂﬁ‘u JTunaumag mwmaﬂaua’m LLauﬂ'J’]lI‘U@J‘UUG]E]N']

SUENﬁUvaJQJS‘L!TJNQ TagliAzuuY 6.20 6.40 6.30 6.40 Wag 6.40 AZLUL MNAIRU drusuladunau

a oA 2= < £ A & = 1a b4
UzWINg (Table 9) aunBnvesnguilanuidnveudntesnad Anunia was n15dudi lnglinzuuu

5.70 5.10 ua¥ 5.20 AZUUY ANANU kardAuIanyeuUIUNANABNAUNGINT LAZAIUYUTUNAINT

lnglvinzuuy 6.10 way 6.00 VueNdANUTANREYY AenuwuBsizvailoladu Inglvinzuuy 4.90

AzLUU (Table 10)

Table 9 Acceptance scores of soap bar with lime powder after production by Baan

Khanompung Khing community.enterprise group (7-point hedonic scaling, n=10)

Characteristic Scores
Color 6.20 +£1.42
Scent 6.40 +£1.32
Foam 6.30 £1.40
Clean feeling after use 6.40 +1.33
Moisturizing.after use 6.40 +1.38

Table 10 Acceptance scores of body lotion with lime powder after production by Baan

Khanompung Khing community enterprise group (7-point hedonic scaling, n=10)

Characteristic Scores
Color 5.70 +1.52
Consistency 5.10 £1.35
Absorption into skin 520 +1.52
Stickiness 4.90 +1.56
Skin scent after use 6.10 £1.52
Moisturizing after use 6.00 £1.34
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USuauvasudafiazanstn 10.3 89AIUSNG ANN15azate 98.71 % Ad L* a* way b* wiaiu 57.36, 16.02
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dvunilsaUsen (Figure 5)
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2. nMaUszgndldBnannmaendaydulunBniueiinsyduniounuuasiuaasydu
2.1 miﬂisqﬂﬂ%ﬁmmﬂmaﬂé’m%’ﬂumﬁmﬁm%ﬁwé@%’uw%mﬁm
ARt tundennaildiiag (Fieure 6) IINMIATITVATIERAUAINATUAGY (Table 11)

wui nslddnesinannntuiinaviliindysunfeunudddutudunaldaind c (mavan) fle

Wity fnd L (rwaing) Slenanas luvasfinislddneusinannntu fnavili pH fidanaaissnlud

naiinsndnsnidudinussneumswataseansazarensadesn dnsulsinamewddiazareildveni

e

o

yunfouduiialndiAstuaglugas 24.03 fs 25.40 uenarniinislafneyiunantudainalii
yFundonduivsunaasdfyintu Inadsaydundounulddn 3.0% fusnameulvlaetuwnni
o laiunneing (p>0.05) furdayfundousudiladng 2.5 uaz 20% wonandindydundouduiilddns
3.0% fUsnaamsUsznouftusdniiounuazanuanansalunisiueyyadass wnflan (p<0.05)

SN e

M

Figure 5 Appearance of butterfly pea powder Figure 6 Appearance of the ready to drink juice
with butterfly pea powder 0.0-3.0%

Table 11 Quality of ready to drink juice product in different butterfly pea powder (0.5-3.0%)

Butterfly pea powder (%)

Quialities
0.5 1.0 1.5 2.0 2.5 3.0

total soluble solid (°Brix) 24.03 24.10 24.73 24.50 25.40 25.20
pH 3.19 2.95 2.90 2.83 2,77 2.75
color value L* 28.32 27.31 26.59 25.81 25.49 25.18

a* 5.15 6.15 6.66 6.77 6.76 6.84

b* -4.94 -5.04 -5.04 -5.03 -4.99 -5.04

c* 7.13 7.95 8.35 8.43 8.40 8.50

h* 316.18 320.69 322.86 323.42 323.59 323.58
anthocyanin content 0.07 ¢ 0.22 bc 031b 0.56 a 0.54 a 0.66 a
(mg cyanidin-3-glucoside/100 g)
total phenolic compound 359 f 6.40 e 9.09d 11.14c  1394b 1641a

(mg GAE/100 )
antioxidant capacity by DPPH 1.97 f 315e 4.16d 4.98 c 584 b 6.16 a
(mg VCEAC/100 g)

In a row, means followed by a common letter are not significantly different at the 5% level

nINAERUNNUTEEMANNANE AT N U Tuniounu (Table 12) wuinuodgydunsounuld
e 2.5 wag 3.0% Tnzkuuaugeuluynauliunne1eiy WeiasanAzhuLANYOUAUTAYIALAL
Ao UlAYTIN WU U TunSouAunlddng 2.5% inzuuuninnituisydunsounuald
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dre 3.0% warduslnalvideiausuuzdinislddng 3.0% Ssanaseauniuly duluadengns
ledns 2.5% Jugnsimunzaulunisndandndaamndydunseuny

Table 12 Sensory evaluation of ready to drink juice with butterfly pea powder 0.0-3.0%

Butterfly pea Sensory evaluation

powder (%) appearance color flavor taste overall
0.5 3.15d 290d 4.05 c 350 c 335e
1.0 4.10c 395 ¢ 410 c 4.05c 400d
1.5 5.00 b 5.00 b 4.45 bc 480 b 4.55 cd
2.0 540b 570a 4.65b 510b 5.15 bc
2.5 6.05 a 6.10 a 5.20 a 5.70 a 585 a
3.0 6.00 a 6.15 a 535a 525 ab 530 ab

In a column, means followed by a common letter are not significantly different at'the 5% level by DMRT

miﬁmznmE;ﬂwsl,ﬁ‘u%hwwaqm%mﬁmsﬁfﬂé’mﬁuwgamﬁm (@9 2.5%) nuinsyFundeuduiinng
Wasuwlasud (Figure 7) lafia15a1910A1A2 0 LANR 199 098 ABTIN 2196208197 U 10819
WNTFIU (AE) 01 AE dAniniun3eunnii 2.3 89318788198 ARaanei e U108 19119 5§11 (Sharma,
2003) fiorgmaifiugn 2-10 Fu fidn AE dosndt 2.3 uangindueshdydundoufufiengniafiuine
2-10 Fu lduansrefuidaydundoufiudud 0 Su) deiiusiwmusud 12 Tu Tulu wui AE e
1IN 2.3 wansindvenidydunseunudmunnaistudvesindydundouuSudu A1 pH ve
SyFundouiuiiongmsiiuinw 0-14 $u erladiAstuoglugie 2.98 fs 3.05 Vsinavesudsiiazans
51@&]1‘146&341 19.47 99 20.50 mqu?ismuﬂawmﬂ%mmmsﬁﬁm wudwﬁwé’m%’uw%uﬁmﬁ Lﬁu%’ﬂw 2-14 Ju 3
ﬂimmuauiwl%muu anasuanein (p<0.05) futhdytundoufuSudy mamumamwmmﬂm 4-14
au mmiﬂivﬂaUWuaaﬂmwmLLavmmmmmmuauuaaai LLGIﬂG]’N (p<0.05) futhdaydundouia
Budu dmdunmunmiiudunid wmwmﬁmummmamuwaamwammu 4-8 permwaldod Wua
14 Ju fUSuagdunsdeglunaeiunnsgundndaueigusy 533/2554 m@aﬂazyw (Table 12)

0 2 a4 6 8
Figure 7 Appearance of ready to drink juice product was kept in 4-8 °C for 14 days



Table 12 Quality of ready to drink butterfly pea juice product was kept at 4-8 °C for 14 days
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Shelf life (Day) Reference
Qualities
0 2 a4 6 8 10 12 14 standard*
Color L* 25.49 25.99 25.85 25.80 25.70 25.84 24.58 24.57
a* 6.64 6.96 6.40 6.17 6.80 6:70 5.53 5.46
b* -7.34 -71.63 -7.40 -7.52 -71.63 -7.81 -4.16 -4.10
AE 0.00 0.67 0.44 0.59 0.39 0.58 3.49 3.57
pH 3.05 2.99 2.99 3.00 3.02 3.00 2.95 2.98
total soluble solid (°Brix) 19.47 20.00 20.20 20.17 20.50 20.30 20.13 20.03
anthocyanin content 0.89 a 0.72b 0.73 b 0.74 b 0.68 b 0.68 b 0.68 b 0.68 b
(mg cyanidin-3-glucoside/100 g)
total phenolic compound (mg GAE/100¢)  23.46a  2299ab 2273 bc 2235ecd 2193de 21.61eg 21.18 f 16.37 ¢
antioxidant capacity by DPPH 8.46 a 8.08 ab 7.96 bc 7.62 cd 7.47d 7.28 de 7.05e 6.33 f
(mg VCEAC/100 g)
Total Plate count (CFU/ml) <1 <1 <1 <1 <1 <1 <1 <1 <1x10*
Bacillus cereus (CFU/mL) <1 <1 <1 <1 <1 <1 <1 <1 <100
Clostridium perfringens (CFU/ml) <1 <1 <1 <1 <1 <1 <1 <1 <100
Coliforms (MPN/100 ml) <11 <11 <11 <11 <11 <11 <11 <11 <2.2
Escherichia coli (per 100 ml) ND ND ND ND ND ND ND ND ND
Listeria monocytogenes (per 25 ml) ND ND ND ND ND ND ND ND ND
Staphylococcus aureus (CFU/ml) <1 <1 <1 <1 <1 <1 <1 <1 <10
Salmonella spp. (per 25g) ND ND ND ND ND ND ND ND ND
Yeasts and Molds (CFU/ml) <1 <1 <1 <1 <1 <1 <1 <1 <100

In a row, means followed by a common letter are not significantly different at the 5% level by DMRT

ND = Not Detected

* Thai community product standard 533/2554 butterfly pea drink
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2.2 m3Uszgndldansannondydulundnsasioad iniswanndadusioaduaznsionunim
spviafuinw nandasieadtidnvaziduaanudeding (Fisure 8) wazanmsnsiaaeuamn iy
fna Wudn wadsyuiiiiusnu 2-14 Ju San AE Teenin 2.3 uansidventadsyduiiiiuinm 2-14 Tu
Tlunndneiudvesead sy dusudu 0 Su) A1 pH GUENLaaﬁé’@%’uﬁmqmslﬁu%’ﬂm 0-14 U

fiAnlndwAeaiueglugag 3.07 fs 3.14 YSunuwesudaiasaneunaglugae 31.30 89 31.87 waddydui

Ui 10-14 U dUsunaeulniganiulazansuseneuiuedn-anunanaanneig (p<0.05) Aulead

'
o a

v a o v a & o LY = ¥ a ! LY d'
FuiTudy LWwaddyTuninuine 4-14 Ju dauaiu1safueyladaseuanie (p<0.05) fUlad
Fuisuau dmsuanunmeugaunsd wulmsiuinuieaddnyduiigamgll 4-8 esrwaded Wum

v A

14 Fu IUsunagdunsdeglunamiunnsgundndagiyuey 519/2547 waddeu (Table 13)
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2 e

0 2 a4 6 8 10 12 14
Figure 8 Appearance of butterfly pea jelly product was kept.in4-8 °C for 14 days
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Table 13 Quality of butterfly pea jelly product was kept at 4-8 for 14 days
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Shelf life (Day) Reference
Qualities
0 2 a4 6 8 10 12 14 standard*
Color L* 25.66 25.68 26.13 26.27 26.06 25.89 26.73 26.17
a* 591 5.85 5.70 5.67 5.70 5.62 5.67 5.97
b* -7.53 -7.43 -7.07 -7.24 -7.50 -7.44 -7.39 -7.54
AE 0.00 0.12 0.69 0.72 0.45 0.38 1.11 0.51
pH 3.10 3.07 3.13 3.11 3.14 3.11 3.11 3.09
total soluble solid (°Brix) 31.87 31.30 31.60 31.40 3137 31.53 31.37 31.43
anthocyanin content 1.16 a 1.13 a 1.10ab  1.08 abc .1.09.abc 1.00 bc 0.98 bc 0.97 c
(mg cyanidin-3-glucoside/100 )
total phenolic compound 2526a 25.18a 2458ab 2420ab 2421ab 23.20bc 23.09 bc 21.98 c
(mg GAE/100 g¢)
antioxidant capacity by DPPH 17.08a 16.87a 1558b "1340c 11.68d 11.80d 11.22d 1035 e
(mg VCEAC/100 g)
Total Plate count (CFU/g) <10 <10 <10 <10 <10 <10 <10 <10 <1 x 10*
Staphylococcus  aureus ND ND ND ND ND ND ND ND ND
gram)
Escherichia coli (MPN/g) <3 <3 <3 <3 <3 <3 <3 <3 <3
Yeasts and Molds (CFU/g) <10 <10 <10 <10 <10 <10 <10 <10 <100

In a row, means followed by a common letter are not significantly different at the 5% level by DMRT

ND = Not Detected

* Thai community product standard 519/2547 soft jelly
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Figure 9 Production of ready to drink butterfly pea juice (A) and butterfly pea jelly (B) at

Baan Khanompung Khing community enterprise group
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Table 14 Sensory evaluation of ready to drink butterfly pea juice product and butterfly pea

jelly produced by (Baan Kanompung Khing community enterprises

Product Sensory evaluation
appearance color flavor taste overall
ready to drink
o 6.00+0.67 6.20+0.63  6.40+0.70 6.40+0.70  6.40+0.70
butterfly pea juice
butterfly pea jelly 6.00+0.67 6.30+0.67  6.10+0.88 6.20+0.92  6.20+0.79
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Abstracts

Implementation of Startup Ingredients for Functional Food to Commercialization was
performed in 2021. The objective of this project was to transfer knowledge and start-up
ingredient technology for develop potential of agro-industry to farmer and entrepreneurs.
Technology Transferring of Flavoring Agent from High Pre-Biotics Concentrated Fruit Juice was
set up training course at Rai Suksaman in Sisaket Province with 20 participants. The participants
were farmer or fruit juice producer or people who interested on healthy food products. The
results showed that high pre-biotics pineapple syrup has total soluble solid was 70.45-degree
Brix and microbial content were conforming to Thai community product standard 1500/2561
syrup. The sugar, sucrose glucose fructose and fructan content of high pre-biotics pineapple
syrup were 12.53,.7.26,/5.12 and 20.98% respectively. The consumer acceptance evaluation
results shown that high pre-biotics pineapple syrup was accepted from general consumer with
overall acceptance in very like level. In addition, the sugar, sucrose glucose fructose and fructan
content of high pre-biotics pineapple powder were 21.6, 12.1, 8.55 and 32.77% respectively and
low moisture content at 2.67%. Technology transferring of encapsulated Ql-Glucosidase Inhibitor
Production training course was conducted at Suksaman farm, Latay, Kanthararom, Sisaket
province. The target group was the community enterprises, Sisaket fair trade, in Sisaket province
for 40 participants. The results showed that the participants could gain knowledges and the
best practice when producing encapsulated Q-Glucosidase Inhibitors and there was the Original
Equipment Manufacturer (OEM) for producing the products on a commercial scale. The product
from OEM had the same qualities compared to producing in the laboratory. Encapsulated O-

Glucosidase Inhibitors 1 capsule had 500 mg, 31.85% of quercetin, and there was 39.2%
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inhibition. The cost of production was 0.375 Baht per 1 capsule and the cost of 100 capsule per
bottle was 37.5 Baht. Commercialization mango butter production and the application in cosmetic
product. Mango butter cv. ‘Kaewkamin’ was found the ability of hyaluronidase inhibition and
inhibit the activity of elastase and collagenase that caused wrinkles and fine lines. When mango
butter cv. ‘Kaewkamin’ was applied as an emollient ingredient in body lotion at 1.0%. -3.0 by
weight, it was found that the laboratory produced lotion would have pH between 7.38-7.42, which
met the requirement of TIS 478-2555 standards “Skin care products” and non-allergy and irritation
to human skin. The technology transfer to the entrepreneur as well as to join the commercialized
production. The color, pH and zeta potential of the commercialized lotion were significantly
different from the laboratory produced lotion. Additionally, the commercialized produced lotion
also had the better texture profile in term of firmness, cohesion, consistency and index of viscosity.
But the results of sensory evaluation by 7-point hedonic scale from 20 panelists in terms of color,
satisfaction, smoothness, viscosity, absorption, skin moisture, post-application feeling and overall
acceptance of lotion was not different between the commercialized.lotion and laboratory

produced lotion.

uni1 (Introduction)
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52108U35n15998  (Research Methodology)
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2. muszandldiusuzinaiusuirvtiududunaulundaduiladunifio

ymsUszgndldiueuzaing (udiudelmudanzaiig) dusufeiududumandlrauguivly
HAR A ualadunidagnsmienisan laewdsuSunaueugaiduysunm 1.0, 2.0 wag 3.0% dmsuans
ueuagldindiungnen 3.09% Tunsuas
Mnduiladuminfindaldumaaetanauifsuss q Tiun

2.1 A feiaSesindKonica Minolta Chroma meter: model: CR-400

2.2 fesdunsa-sng setedesinArmnuidunsa-ssuuunnam Testo Ju 206 pH 1

2.3 WSIHANURIUTEIETNINOUNA (Zeta potential)

3Lﬂﬁ’]8ﬁLL'§<1Né’ﬂ“uawwi}’iij’mauﬂ’1ﬂ (Zeta potential) Feeded Zetasizer Nanoseries 'ﬁiu
54700 shmsinAfigamail 25 ssrealdea
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Table 15 Formulation of body lotion with the varied concentration of mango butter

Ingredients Function Control Formula 1 Formula 2 Formula 3
% (w/w)
Aqua Solvent 81.3 81.3 81.3 81.3
EDTA dNa chelating 0.1 0.1 0.1 0.1
agent

Glycerol, Glycerin Humectant 3.0 3.0 3.0 3.0

Viscolam AT 100P Emulsifier/ 2.0 2.0 2.0 2.0
Thickener

Cosmagq Cetostearyl alcohol Emulsifier/ 2.0 2.0 2.0 2.0
Thickener

Cosmaqg Emulsifying wax Emulsifier/ 3.0 3.0 3.0 3.0
Thickener

Tween 20 Emulsifier 2.0 2.0 2.0 2.0

Olive oil Emollient 3.0 2.0 1.0 0.0

Mango seed butter Emollient 0.0 1.0 2.0 3.0

Isopropyl myristate Emollient 3.0 3.0 3.0 3.0

Microcare PHC Preservative 0.6 0.6 0.6 0.6

2.4 snuauziiloduda
(Y d‘l’ LY . . e ¥ ! 4?4" 3
AT1vdoUANwazLLaduNE(TextUre profile analysis) vasladuluaiuAinuuuuiiie (firmness)
A9IA1EAITU (cohesiveness) AIMNAIAA (consistency) warAIRTlA1INNLA (index of viscosity e
LS99 Texture analyser 819 Stable:Micro Systems Texture analyzer ‘:;lu TA-XT PLUS (Usewnd
8anqw) M3 back extrusion lapussamedlatuluiivera3aala (extrusion cell) YwIMAIILES
69 fladwns uazidurugudnalsnuly 50 Tadiuns Wdanugeedatulssunu 4 wuiuns wagld
invwadurnuaudnane 35 Sadwns ngldmnustlunsnegeu 1 Gadwns/Aund
2.5 MsunaBuNSUH
° o = v ' o aa ' <, | dl 1
nsnadeunswikazszaaiaslufitegladuniiueuzaadudiunaun 1.0 uag 3.0% fae
1BN1INARBULUY single patch test lngldinaaaueiy 20-58 U 91u1u 33 au (Insnaaeulng
LT TIYAURINTNANUTEN IRSuaLAULELTE 9110)
2.6 AUINAUNUNITHER
ynsAuIMAuunIsRanlatunauueudauziiagasnlasunisdnidendmivdieven

ey

walulagliiugusznaunis

3. sngnaawmalulagnisuanlifiudusznaunisuasnaasanluszauveigauin
Mnsaneneaamaluladnisuas lusuisluwasuzinuaznisuanlatuniniliiu uSem walduy

WU N3atdeu 3199 wasnaasanlatuniiilusesuvengruialas usem lawfesanais wauuaaines

919 wazasainnunnandnile laun A8 Araudunsa-ane LsIENTEIUTE I YA

o dg" U U dy L% Qll a 1% a a a6 “« a U L3 o a 9

anwuzilodudavololatuiindnls wasUSuuqaun3dniuuen. 478-2555 “NAnSuNnN1U1ITIR7
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sudmaaouniseouiuszninlatugnsindaldainsiesufinisuaznimansefurgtsvuialudy
aramiln arundudaieatu n1sfughn mnuguiu anudfnuuiovndan wazenuvoulaesi tneld
7-point hedonic scale fugmagauduIu 20 AU vnsiUssulfisuAadvesnuandisng 9 fe3s
paired t-test fisgfuaIaLTasiu 95%

Nan15IewazanUsiena (Results and Discussion)

1

n1snAaadii 1 nsvenenamakanaunaanaslindusaamitnaldidudunsluTafindge
1. nsEinausuBeUfiAnsliungisunisaneneamalulad

semeamaluladnisuanihdulssaduty nssdahdulssenilulefindas uaznisounay
anthaalifidutunilulefndgddasnssdndunadulzsadudunilulofndadnonmahuiuuuden
wia nAvssesuarURTR Wituinwesns guszneuntsnantinalitwaliidudy weedaulaniswde
wanfarionsiiteguatw Tuiuil 18 funan 2564 a1 l3guasnu siua azme,s1tne funsisud Twis
Asaziny TH13UNITOUTH WU 24 AU
2. MINABBINAANAANUINTINRIVE

nsneapsnAnduUrsadudundlulefindge uaznisiouuamamirdulzsadudunslulefind
adasnsuamdunsthdudzandudunilulefndgdasnisiiuuudonuds fu visniadedd $iin
Jandnesaziny WWulssnusudiwdn uazdmiendndauaaiinagsy wazayulnswalya tnelseny
FananldFusnmsgiunianan GMP HACCP waz HALAE@insadunsidoundndausituasdnisomis
wazen T UAUA YOI INEN A
3. nMsAnwamuawvasdafusiinaliidudunilulefndguaziounavganitnalfidudunily
Tofingelaensvinuiadanuds

wanSasileiudulzsanslulafnduaznadulzsamiluledndgs annsalfidueiesuusendusa
uduvFeursdilddmiuviniaiasu muussniansensasisagy @Sud 381) we. 2559 Bosingide
Jupwns eiviendiong uarleiu madiensinunmudndusileiuduussanslulofnduaskedulsan
Slulefndadlinanisinsteridsd

3.1 gunmwmaedl asdusznoumaaiiineUssinn wastBuiatinia

nnsuanlesududrsanglulefinged Tnsvindudesanilulefindge semeuianiols
ngzgwmmuﬁﬂ'%mmﬁuaqLL%aﬁazmsﬂéf 70 99AUsNG USU pH (U 4.5 Mensa@nin UTI9aIUIALA7
v1A 30 fadans duluiidion e 10 Wit wanfusilesudulzsandlulofndgeiinanldiusina
voaudsitazaneld 70.45 saruing Wulunmannsgrundadasiguyuleivaniy daq pH 6.45 1
Uimnanhenaglasa nglasa waesignlng WWu 12,53, 7.26 wag 5.12% awddu SeanasainuIuia
ihaaluhduzsaduduneuhumindoeulsideduyianilulednd wazdudiumsnuny
Fovmaiutudu 20.98% dwiumanaanaidulzsandlulefings Tethidulssanilulefindgs ifu
soalmandniulutiinm 20% waulidnu diluvuidasnmshufuuuBenuds alduehdudzan
dudundlulefngefifdnvasndunsindossou Induneuvesdulean TuTumarudu 2.67 Usina
iheaglasa nglasauasngnlnalu 21.6, 12.1 wog 8.55% nud1dy uarduSamsnuauionuady
32.77%
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Table 16 Chemical Properties, approximate chemical composition and sugar content of 100 ¢

of concentrated pineapple juice, high prebiotics pineapple syrup and high prebiotics

pineapple powder

Properties

concentrated  Syrup high prebiotics -

pineapple juice pineapple juice

Total soluble solid (°Brix)
pH

Sucrose (%)

Glucose (%)

Fructose (%)

Fructan (%)

Ash (g/100 ¢)

Moisture (¢/100 ¢)

Protein (g/100 ¢)

Total carbohydrate (¢/100 g)
Total dietary fiber (¢/100 g)
Total Fat (g/100 ¢)

72.50 70.45 -

3.63 4.45 -

40.50 12.53 21.6
9.81 7.26 12.1
9.87 5.12 8.55
1.23 20.98 32.77
1.97 3.89 6.43
27.83 28.96 2.67
1.64 1.54 1.39
68.56 59.07 79.85
7.21 6.54 9.38
0.00 0.00 0.28

3.2 USunauioqaumsd

1 =

nandaaleSudulesanslulefndgeliUsimanderdunid taun USunaqdunidnmun Ysunu

Y

gads1 Staphylococcus aureas wat Salmonella spp. war agluinuguIATFIULINIFIURERS U9

guyulgsuaniiy drunaihduiesadadunslulefngadiuiunauitoqdunsdnmunfoud1ags fie 4.4 x

10° usiAdu3uasmngt 1 x 10% CFU/g Salunawiunnsgiulunans o nandusi A1ndnunazanainng

UuUaungduvsdluszrninnswsguimedsnaunisiwisuuidenuds

Table 17 Microbial properties of high prebiotics pineapple syrup and high prebiotics Pineapple

powder
_ High prebiotics High prebiotics Reference
Properties ) ,
pineapple syrup  Pineapple powder standard*
Total Plate Count at 35 °C (CFU/g) <10 4.4 x 10° 1x 10
Total Yeasts and Moulds (CFU/g) <10 <10 <100
Staphylococcus aureus (MPN/0.1 ¢) Not Detected <10 <10

Salmonella in 25 ¢

Not Detected Not Detected Not Detected

*Thai community product standard 1500/2561 Syrup

3.3 USunauansduilay

N TeUsnamsUudaulaun a1svy neawas wagagii vemdndnilesududssanslule
Andas uazradulzsadutunilulefings aziuldindndueilesududesanslulofindas wazna
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dutgsatutunslulafings TUunaasvy vosas wagnzni TuuSuamn I fuInsgIunenIY
Usgn1Ansenseans1saan @UUN 355) w.e. 2556 1599 @115lun¥urussanlaain

Table 18 The contaminants in high prebiotics pineapple syrup and high prebiotics pineapple

powder
. . High prebiotics High prebiotics Reference
Properties Unit ] )
pineapple syrup  Pineapple powder standard*
Arsenic (As)  mg/kg 0.03 Not Detected 2
Lead (Pb)  mg/kg <0.03 <0.04 0.5
Copper (Cu)  mg/kg <0.03 0.90 20

*Us¥N1ANTENTNEsNTMEY (QUUN 355) .. 2556 1589 8115lUNTULUTIYUAATN

3.4 nsvagauUNMsBaNFUYRIUILnaTlY
nsnaaeun1staNsuvesuslaaily Tnsnsnaaeuniseensuresandneildimaaoy 30 Ay
439918 20 - 65 U AN 24 AU kaginAYIg 6 AU 1ae35 9-point hedonicscale Tunndnwuzay
SnuarUsing @ ndu savd ledudfa war amnuveulaesiu vedfaadsvewanSarlesuduysan
Sluledindge fuilamaslinzuuuanuveulunnduegluseduyouunn lauwn dnuuzdsing (5.98) @
(6.13) NAu (6.12) sa (6.26) Lloduria (6.02) way Ansveulaez (6.11) Losandogawan fosi
lesuduuzsansluledndgefindusavesduisnnusssiini-lifindusaudanyaey
3.5 NIAUIUAUNUNITHER
NSATAURUYUNSHERLAEIMTUATIAMUNUINGAUAI 9 fadl
- Futzan 625 Alansuarliindudesn 200 Alandy ldhduussadudu 38 Alansy 1lesy

1%

dudzsanslulafinga 45 Alansuy
- Andununndn lesudulzsanslulefings 45 Alansu fsil

guugsn 200 Alansu 12,500 UM
pectinex ultra SP-L (4,213 U/mL) Y3u1al 1.9 a9 19,950 UM
Sodium acetate 1.3 Alansu 6,600 UM
Sodium alginate 90 n3u 90 UM
Calcium chloride 6 n3u 2 UM
théduaney 700 fadans 23 UM
PILAINTauN 1500 Tu 10,500 U

574 49,665 um

aatuisdnduiunulesudulzsanslulefinasussguin aun 30 nSU vInag 33.11 um Fadala
Nilsmsunugs Metilleninsaningiu wu dulssa uag wulesl pectinex ultra SP-L 1 T1ufis51An
v lusaneUdn dadisanganinsianludgeannssuun
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Figure 10 Workshop on High pre-biotics pineapple juice and encapsulation processing.

y 7

Figure 11 high pre-biotics pineapple syrup.

Figure 12 high prebiotic pineapple powder.
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n1snARadii 2 Mavenenanskanassusaeuluiueaiingladinalasitieunaugatugidmndiod
1. nsEneusufiAansundisunsaneneamalulad
1) SvhukunisdnousufiomeveamealuladmananansiudneulsivoarnglafinalagBion
uaUgiatu Taonguitmanevesnisineusy fie ngudamianisinens edasinwunsinga S1uou 40 Ay
Fuil 17 flunew 2564 o lsavanu suaazne sunefunssNd Smineaziny e usuldiFoudae
ussenerudedisa liun aduiale mstiausluzuuuy powerpoint kagnaaedBusuftRaiduns
wAmanssudaauleiuoatnnglafinalas TBiouuaUgaty
2) InpusulsluRnismalfialauninunsnsgraavouuns JaminesSasing

fidhovauldizeudimaluladnmananansiudioulesivearingladinalneisiounatgiadu i
aAnguiuaraAUiUR il

- mawdsuingRuveuuasiiminzaudeunisatn Tastmeuunsndasietazen Uan
Waen vwfuduiuune q Wilaumuiussana 1.020.5 faduns ﬁﬂﬂauuﬁﬁwﬁauau%’auﬁ
onumndl 60 ssrwailoa 18 Falua thununazBendeiniestuvesuistias euiunzunssidvuin
ANNAZIBEAWIAY 80 LY

- mawieuivhazaneifioatnaisanvenuns Tnewsouieiiausanesedninuidudu 600
feddnsuazfiuiindu 400 Taddns avldlefionoanosednilindudu 60% Weidudiviazaislunis
aftmanssusaouluiueainglafinaanvienuning

- maafinansduasuleiveaiinglafinasinuenuns fedvinazansiefiaueanesednin
it 60% ShaduszmieiagRusedvharaelviy 140 Taedwidndeuiinas arunugungiFe
§1anuANgUnnfii 60 ssmwaidea udliifulaan 8 $ilue nsesansazatsuazniiazateadly
fhogadioating dn 2 4

- M3szmeiviaenansadavesung fiireusuldizeuiudnnsvhnureasdssssvenuy
anauduneldayainie uagiinnhaisaraeiiadaldlusemeivhazaiseendeiriossemonuy
anAnudumelfanainiad 60 ssmieadea liasataneuiifigrssuduouluivoaiingladina

- mydarauainasaiavouuns fiireusuldFeusiaiosdienarisalilunisindnmunm
vosansatavauuns IGiA Adluszuy CIE L* a* b* aanudunsn-sg wasuunmuvoudsiiazansls

- Msifudnwarsatavenuasivanzay fiieusulafuilsiadeniinasenisifuinuans
funeuluiueatnglating lnsanmzfimanzaulunaivinwieuuadganarsdudueulsiuea-
vhngladinaanansadavienunsieniulugeegiionmiesdfignmgil 4 ssmwafoa

- MyvieriuansatinySonsiounaugiady tneldiadesiukauuriunes Tasransadavetu
Pnveuuasnioumenglusiuleluan (11%wA) Tudnsdiusenivansadauazansiadouniniu
1:5 wagthluvhuianuunudeslneimuaangmaianuvesedeslifisninsdousglurag 485-695
fiadans/lue guundauvieenaglurag 80-85 sariwaidea vuiniady 1.0 Sadwns

- mavssqualgaanstudsedluiueainnglafina nefidneusilalfiatosussquatgauun
100 in Lﬁaé’mLLﬂUﬁaLauLmU%ﬁLammﬁﬁug’qLauiszjﬁl,t,aav\lfmgiﬂ%ma

- vsnafusimnzaulunsifuinvansdudweulesiveatinnglading Tasussaluain
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Figure 13 Training course of how to produce supplements from shallots.

3) nguiiiineusuBeuvmanuiindslouwaugiavarsdudueulsiuoaiinglafinaiilonanly
Fawidied (Figure 14) FavdsangidreusaldFeudnisuanarssudueulsivoainglafinalngisiou
weUgiaduianianguiuazn1aufod fdansevsildingidrevsuluBouvuanuiindnlusedulsany
gnamnTIu Ae UTEMHadedl S1de dwinrdasiny Sudulssnuiuiieman uagdmiondnfusioms
suwazayulnsusTwalya taelsanudnaalasuinsgiuniugn GMP HACCP uay HALAL @110
Junsidoundntnsituesdnsewnsuaraliiuaudosiimanld Tnondulamiaguauedaginuums
wisaldddauTentadedd $ain ienaassmaniouualganarsdudueulesivoatiingladinaain
yeuuns S1uIuasay 100 Alansu lnenansvaaowmaslusedulssny wui fegnaiindlduauya 1
dnflansufaouleiusarinngtina 500 fiadniuniu TUSinauaediu 31.85% sotviindiegns v’
Tunssudaeulesiuoainnglafinalunaonvaaedidiade 39.2% Seuyumsndndinas 0.375 v wn
U359 100 Wasiain aedidununisninuinag 37.5 umn
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Figure 14 The participants visited the Original Equipment Manufacturer for producing the

products on.a.commercial scale

2. msUszdiunanisaneneamalulagiugiunisaneneamalulad
fiireuslinouuuudsemiufianslavesifuuinssoniseusuiuinein1smdsnisiuiien
LazLUTTUREARALNYAT HAN1TENTIIANNHELD seanBondsil
Avireusudiuau 40 au llumaeAndu 35.14% e 64.86% lneidrousudiulnegdl
ogaust 50 ToulU Andu 37.84% (leusuifiusedunnufisneladusing q nud
1) PUNUEIENDANALULAD/AUNELNS
Anaaeuiianelasununsateneamalulad/numeunsegluszaunela-welaunlunnimde
$un arwdmaueaieviuardoya (4.65) arwdmauidilaievesenas (4.56) ssezarlunisli
Joya (4.41) AnuATUTIUYNABITRINITIITaYa (4.62)
2) anudiawelasierdmihitlunisilneusy
fnaaouiianelaserimihilunisiineusueglusziu weola-welaunlunniiade lod A
agmnlunisinderiievesuniseusu (4.65) Aw3 anuannsalunisilneusy Wy @wnsnedue ney
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F1011 Fuastoasde Tifuuzd euitiymldedgnies dndede (4.68) anundeulunisiineusy
(4.65) P uGedng a3 TunsuFtRming W ldvedanouunu lisuauuu limdselovflumaiivey
18 (4.68) AawmHnzanluNIsweaInIg YAdn dnvaeriinavesyliusnisineusy (4.54) n1sliaaug
saanFumsHneusuwiniieuiu lidenUf iR (4.73) uaznisnsewionian (4.59)
3) anufiawelasiedssneauazmnlunisinse
fnaaeufinelasiedisunenuazmnlunisindesglusziu wela-welamnlunniade laun
azmnlunisinseldvateguuuy 1wy Insdn Tswdld Tnsans WWudu (4.65) arwmfenaniuil Tuns
UL MIABUAN (4.50) ArwazeIavesanuiineusulunnsu (4.43) malafuilsdodniiusdenis
Rnousu wWu wuvdeuny Wusu (4.65) Yeananisussnduius danu 1iiledne wategemng wu
Auled wilsdeniud luidhs Jusu (4.43)
4) anuianelasieamun1nnsiiunig
Anaaeuiianalasenaninnsliuiniseglusedu wela-welawnlunniide laun lasu
U3nsfinsanaeaieants (4.59) lesuuinisiiduen Audselowd (4.59) wansuinislaesau (4.59)
5) Tofnuiiu
fieusuldfideniuisiunmsdaiinouniluadell Tngsein gasuvesnsiineuslunss
iAo I8 Zousuarasiiouf ity nsiueugavenuasiiuvanling qafimsuiudsudlafio anuitousy
lsiawann Tnsssydalausuusnifievsuusudlofe anufiousumsazasmnuinnitl dwiuanufisnela
somaluladilisugiireususzyingunsalasunazavenanissileivasis uhaula/ naluladasfelvsl
Wiladny USuldle aunisiilduselevl wudn arnisatalusiegeniingsiala/aiandndaeiuasvasia
91N a3 elalikiinunIng

nsMARBsil 3 MIvengraNARf ez T lunARATiLATD sd91
1. mafnwausTATaATesdia1sTaBNEinsR Ui
1.1 m'ma']msaiuﬂ'lsé'ug'ﬂﬁ%ﬂﬁmaaLaulszm”lamgsaﬁma (hyaluronidase inhibition)
wulwllevngsedipaduenluiivimihilunsgosnsalosgsetafifianuannsalunsinifu
AUl ddaliagBuuarsouen? uaseuluiddiinalunisnelfifnmauiuasnisdnia
Y933719N18 (type-l allergic reactions) (Wang et al., 2021) nan1sAnerAuannsalunissuds
wulwsflesngsotiwalavduaidumnduiuiiansodudfanmmenouleiouleilosngelinald
50% (ICso) WUILLBuzarafusuAvEuasilan G 10u 0.14 fadniu/faddas Felndiduaiy
mmmmmiumsé’uéguauvlﬁjﬁlamqiaﬁmaﬁum Disodium cromoglycate (DSCG) Faldsnwrennisun
I TUNNEATATIAT ICso 10U 0.10 Tadn3u/Tadans (Table 19)
1.2 muaunsalumsiussianssuveseulesidanans (elastase inhibition)
dolesgranuansolunissudaianssuveneuleiBarama Sadueulsiddy Al

o

S7508 ImEJms‘v‘f’]ma§ma§u§'§aLfJuIUsauﬁﬁmm@wsjqu%nm Nantl (Wahab et al., 2014) wua
Luauzmaﬁuiuﬁwﬁu%ﬁﬁh ICeo lunnsiudafanssuveaeulesidarana 1u 6.26 Nadns/dadans
Turauedl Epigallocatechin gallate (EGCG) ﬁi%’Lﬂuaﬁiﬁwﬁmium’%'aqz‘?ﬁawﬁ'Lﬁumiéhua%a@aiﬂum
Fen azauanunsalumsiudenanssuveseuluiaramaiiomur andue ICs, Wi 0.17 Sadndu/

1aaaes (Table 19)
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1.3 auaunsalumssuddanssuvaseuludnaaandiua (collagenase inhibition)
ulwireaandwadudnviaouleiddgiviliisiisesuasyinansanudavguvesios Tng
wuledneaadivasrluvhansreaanaudaduedusyneudfyvedassadeiavhiiiindonannues
Ramisuazvinliiinsisos TneUnfanunsanunsaaiiaudszanas 70 - 80% vaRadsazaaevililasaing
Aadlaunsedunastianeu (Wahab et al., 2014) Wuin Luammaﬁuﬁ:uﬁ’mfu%ﬁm ICso lunnsduds
Aenssuveneulwinoaaiuadu 4.77 fadndu/faddns luaasidndudildduasdrdaly
\30ad0195AN ICs, lumsdudafanssuveaeulsineaandiualy 0.01 fadny/Aadans (Table 19)

Table 19 The inhibition activity on hyaluronidase, elastase and collagenase of mango butter

cultivar ‘Keawkamin’

Enzyme inhibition activity

(ICs0; mg/ml)

Mango seed Fat Commercial ingredient
Hyaluronidase 0.14 Disodium cromoglycate (DSCG) 0.10
Elastase 6.26 Epigallocatechin gallate (EGCG) 0.17
Collagenase a.17 Vitamin C 0.01

Enzyme inhibition activity shown in this table came from an average of four replications

2. MaUszgndldiusuzsinsiusuiviududiunaulusbadusiladumin

MnAuaLRTiAfuATesdeeusztasluiumuasasud U AT RN dndu Taly
5ammmmiﬂumié’ué’?ﬂﬁaﬂiimaaLauVLszjﬁlwIi%LuaLLazl‘aﬂwgaaﬁmaﬁﬁausé’fm‘jﬂis?zm%mwimﬁﬁw
ICsy WBINNTHaTRINTINVRNOU L TitioEN110.5 Nadnsu/dadans wasdudlanuaiunsalunissuds
wulniBaramanazaoaaniiua JoimsUszsndlfiuenshaiusufeiiulundasusiladuminly
U3und 1.0-3.0% Taeiuiin densdeuamausifiddyedadu wu & arundunn-ig wsswdnves
U589381i198yn1A (Zeta potential) Sneaziieduiaveslaty LaznsagoUNIsuRLAYSEANE FBIse
favida Ténasdl

2.1 Ad

TaduninfddaiUszneuvesueyzasiiiuty fnavililaduiidinanuaing (L9 wazanduns-
Fen (a%) Tanadasladufifiiueuzaiig 1.0-3.0% 2dien L* uazad a* 985114 54.20-53.81 Uag 0.26-
0.00 Auddy dosnigninuauiiliintuuznonlugns 3.0% deardidn L* uag a* ogfl 50.60 uas
0.44 pudEFy drudunGu-mdes (b¥) ﬁuaﬂaﬁﬁ’u%tﬂmsﬁmﬁau%mmLuammﬂuqmtﬂmgﬁu lng
Tatufifiueuzaing 1.0-30 9zdidn b* agszning -0.22-0.96 Tuvnrignsauauilen b* agil -0.62 N5
A" b* ﬁuaﬂa%’ut,ﬂuqﬂ%u?faLLamﬁamﬁmﬁmﬁLﬁ'mﬁmﬁlaﬂ%mmLuamajauﬁuﬁu (Table 20) Vi lushy
oluwdauzihafiannldaziifmiosdou Wosaniualsiiuessifudiulszneu Tneiflsieauin lu 1
nfurenielumdnuzaniivhuisudiesnuualsiiuessiludussnauiis 1.02 fiadnda (Mostafa, 2013)

2.2 Aranudunsn-ang

USinaufifiuduvesiupuzsineiifuduusenouladumialifinadenisiasunlasanannudy
nsn-areedlatu Insladuidwesuzaradudulsenouil 1.0, 2.0 way 3.0% axdarArudunsn-aig
seing 7.38-7.42 Feaenuidunsn-ssedaduiifiusuzhadudunaizganignsaauauilding
uznen 3.0% Alamidunse-ansil 6.95 (Table 20) usirdanadseglunausiuinsgiuniy wen.
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478-2555 “ndnfusinUngeia” Admualidianandunsa-aswemdn fusiminssinfeglusuaiu
latu 1a waglulviliAegsening 3.5-7.5 (EnnunnsgiundndueianaIvngsy, 2555)
2.3 LLNNé’ﬂﬂlmﬂi:qs:ijaqmﬂ (Zeta potential)
MnnaUszgndlfiusuzahaiuguiaivlundnSausiladunifauium 1.0-3.0% lagiuin
wu1 dleUInaiusugsavlugaainiuasinavinliAnusiwdnvesszgsevitceynianie Zeta
potential waBsiaduifisgelu Faaevilidaduiinaunaiufisty iesanusmwdnsuinseynia
dawalvoumelianmsndunlndfuiasiansnudiufiashlnddaduinnisuentuld Tnes Zeta
potential FvlnAnauaioslunisuvivaseiin liiinnsuenduszninanisiiusnm AoailA1gendn
30 w3011 - 30 fadlaad (Mirhosseini et al., 2007) Tnegmsladuniafifiueuzinadussduszney
1.0% qile1 Zeta potential 1 -22.87 fiadliavidsdeidsliiiruiaiosvesdiatuiiane o1aiinnsg
wenduresdiunaussinmaiuinu luuueiladunifififiueued s fudiuuszneu 2.0 uay 3.0%
quilAn Zeta potential 36.43 wag 38.03 fadlaavinud iy (Table 20) Fsdofiaruaiosvasdiady
fif wazarliinnsusnturedatusewitenaiudnm

Table 20 Color score, pH and Zeta potential of body lotion containing mango seed fat and

control formula

Formula Color score pH Zeta potential
L* a* b* (mV)

control 54.60 b 0.44 c -0.62 a 6.95 a -16.47d

(3.0% olive oil)

Formula 1 54.20 a 0.26.b -0.22 b 7.38 b -22.87 ¢

(1.0% of mango seed fat)

formula 2 53.17 a 0.24 b -0.15b 7.38 b -36.43 b

(2.0% of mango seed fat)

Formula 3 5381 a 0.00 a 0.96 c 7.42 b -38.03 a

(3.0% of mango seed fat)

Averages in the same column followed by same letters are not significantly difference at 95% level by DMRT
2.4 anvazLDAUNE

dlennaeuiideduiavesiady (texture profile analysis) #2838 back extrusion lagiados
Texture analyzer wuinladuiifidunaveauepnzhafintuazdaauuiuile (firmness) msl,m%?h
1 (cohesiveness) AINALFT (consistency) kagARTiAUNLla (index of viscosity) wawu 1o} m
mwammmmﬂﬁnumum #non 3.0% Tnelatuiildunauvoausuzaing 1.0-3.0% awilivesdnuvasiie
amammlmmu AAILuYLLEe 37.10-71.33 nfu AR 849.30-1664.69 n3a3UNT A1ALAd
1 37.91-90.52 n3u wazAIfviaunila 92.09-204.88 nSu.3u1i (Table 21) lngaAin1siniz@aLes
AuAsidumivsueniernumssinfiiinuazauane svesdatudwsduiusfuamanuuiuie
wazsiinumiln nedrdiadulidodudadifaedaninnes fulazaanunsigedssdmanon

~

AU UL LBLAATTANUNTAVDIAIDEINAIVY N19UIINATRNTUVDIUS UL UL LA UN ALY

Y
¥
=

Tadu NISiLTUSINadNa A AANIS LT UYDINSA lusTud LM ua A UsENaUVD L USNELY Faue
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szshiusuiniufiesdusenouvedlududuitia 37.89% tnstwin uasfenmaudiveaususid
annsaiadundnluiuldiioumaiives (25-30 ssmwaldea) Wesanilgemasumariigamail 36.67
pawwaldea (Anunm, 2562) MalfinduresUiinaiusuzisisdinadedoduiauazarumiaiiiiuty
Yodladu

Table 21 Texture profile analysis of body lotion containing mango butter cv. ‘Kaewkamin, and

the control formula on firmness, consistency, cohesiveness and index of viscosity

Formula Firmness Consistency ~ Cohesiveness  Index of viscosity
(9) (g.sec) (9) (g.sec)

control 3533 a 769.78 a 36.06 ¢ 75.54 ¢

(3.0% olive oil)

Formula 1 37.10 a 849.30 a 3791 ¢ 92.09 ¢

(1.0% of mango seed fat)

formula 2 56.95 b 1384.23 b 65.06 b 161.46 b

(2.0% of mango seed fat)

Formula 3 7133 ¢ 1664.69 ¢ 90.52 a 204.88 a

(3.0% of mango seed fat)

Averages in the same column followed by same letters are not significantly difference at 95% level by DMRT

2.5 MINAFDUNITUW

NANIINAGBUNITWNLUU Single patch test szJ’eNIa%’uﬁﬁLusmmaﬁuﬁ:uﬁmfuLﬁuﬁauﬂizﬂau
Tnsustnidsuaunuede S1in dugmaaeuanyszning 22-58 Ydmwau 33 au aglrmlatudiegied
vinamdatunar 48 HlusndudunsiaylirguunonsuuasiuuauasuiniinuinSut e
namaaounuiilatuiifiueuziiafudauuszneud 1.0 wag 3.0% lnetwiinlsinelfAneinisuivay
svaeniios T §le1 Mean cumulative.irritation index (M.C.LI value) i 0.06 uag 0.08 AU 114l
NanAmaTasnsaneliinnasul wazennisssAmedosarildn MCLI daus 0.25 Fuly (Greenspan et
al., 2003)

MNRaNITIAT ARG UM ArwAw Wedudavedladu uasnisud AnFONGAS
Toduiifiuinamisngsisfiusuiauiiu 3.0% wWedevealiiudusznauiasnaasndnueneuuinid
WY

2.6 ATUIUAUNUNITHER
ynsAuIuduunIHasladunanusdnuziisgasilasunisdnidendmivdenen
welulagliiugusenountsdsduiunausuzsieiugiindiu 3.0% I@aia%uwmamlmmwumimamEm

110.57 vw/Alansy ‘ZN&JY]EJ@%LE]EJWU’@Ja’JUUigﬂaUVIELSﬁUﬂ’ﬁNﬁG]Ia‘UU 1 Alansu & mu

EDTA 4Na
Glycerol, Glycerin
Viscolam AT 100P

Cosmaq Cetostearyl alcohol

Cosmagq Emulsifying wax

Tween 20

371A1 0.22 Un/n3u
311 0.06 UIN/nN3U
3711 1.89u /N3y
37901 0.11 un/nsu
311 0.30 UIn/n3u
311 0.18 UIn/n3u
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USunaudild 1 ndu
Usuaudildf 30 n$u
Usunaudildl 20 n$u
USunaudild 20 ndu
Usuaudildl 30 n$u
Usiaiild 20 nfu

Anduku
a @ a
AALUULNUY

0.22 ym
1.89 U

AnduRu 37.88 U

2.20 U
8.97 U
3.62 U
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wewdausdheiuduiniy 5181 147 uw/nsu USunadild 30 nfu Anludu 44.18 uw
lsopropyl myristate 5101 0.18 vw/n3u  Usunaudtld 30 ndu Aedulu  5.28 um
Microcare PHC 5901 1.06 Uw/nfu USuadild 6 nsu Aallulu 634 um

3. sngneawnalulagnisnanliiugusznaunisuasnaaseanluseduvggvuin

mnnsteneameluladnissdniueszhsiuguiviuweznsussandld dudunaslianud
Julundnfusiladumitadu v3en wadudu viadeu $1ia uazSrumeassudnluszdvvssruinlag
Uit loidefauns uavueame’ $1in Wevinsnmatanunmndadusinldnuin laduniafiudalu
seivvesvnauasladuiindsldaniesujoinsaziiand Aranudunsa-ag uazAusndnuesseq
seminseymAuanssedsiifdfyfisysuidesiuil 95% lasnsiiouliivuAadedeis paired t-test
Tadumihiindaluszdvvenesuin azdand L* uay a* gsniwdnsamilsnnsiesufifng uasfiand b*
fifounin uansliifiuinandneiindnlsnnnsndnseiureisvunaziimamududung uasdmdosd
g0 wazidlefiansandsianudunsa-sswesudndusinuin Taduniafindnlusgiuveneuuniien
087 6.82 Fadurfiiinlatuiindnldansosu foAndnies (7.42) uaAadanandegluinasi
UIATFIUATN WBn. 478-2555 fifmualirinnulunsa-arsvesnandneilady e waslnudldiu
AavdadiAnegsendng 3.5-7.5 (@nuInsIuNandgigna1mn sy, 2555) duAILTINaNYeIUTEY
5¥WIN90YN1A (Zeta potential) Asuandanuasiiveslady wudiladuindnlussiuveevunags
AusandnvesUszysEninseynady -52.92 mv FsganitlatuiinanlfainesfiRnis (-38.03 mv)
(Table 22) wandliifiuiisnsnaniiaiuiinasonniafesuazanunsinveandn fusiladuiausioss]
gnsnsnAnTivilouiy ferndananaonadestunavngeutleduiavesladuiindslusyduresuadd
AALuYuLe (firmness) Msunnzdafiu (cohésiveness) AHAIHA (consistency) tazARuiiaunila
(index of viscosity) figaninlatudindnldaniegujiinng (Table 23) dmiunanisnaaeunun MM
QAuvEdvesHAnfulatutigihiifidiulseneutesusuzahatuguiuiiuiindalfnietesufoinsg
waznsnanszauvgevwndianduluaiuannsgiu uen 488-2555 “wandaaimungaia” Tusud3uu
Aerobic plate Count , Candida albicans, Clostridium spp., Pseudomonas aeruginosa,
Staphylococcus aureus shuvieUsthaBaduaysilunansdast (Table 24)

Table 22 Color score, pH.and Zeta potential of body lotion containing mango butter cv.

‘Keawkamin’ produced in lab and commercialized scale

Formula Color score pH Zeta potential
L* a* b* (mV)

Lab scale 53.81 0.00 0.96 7.42 -38.03

Commercialized scale 53.93 0.37 0.65 6.82 -52.92

t-test 20.78** 110.00**  26.85**  68.41** 13.19**

** indicates significant difference at the 0.01 level
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Table 23 Texture profile analysis of body lotion containing mango butter cv. ‘Keawkamin’

produced in lab and commercialized scale

Formula Firmness Consistency Cohesiveness Index of
(9) (g.sec) () viscosity

(g.sec)

Lab scale 71.33 1664.69 90.52 204.88
Commercialized scale 802.99 9987.22 797.71 1189.25
t-test 54.78** 8.60% 92.30** 10.67**

** indicates significant difference at the 0.01 level

* indicates significant difference at the 0.05 level
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Table 2 Microbial analysis of body lotion containing mango butter cv. ‘Keaekamin’ produced in

lab and commercialized scale following the standard of Tis 478 -2555

Tested item Mango-butter lotion Tis 478 -2555
Aerobic plate Count < 10 cfu/g 1000 cfu/g |
Candida albicans ND ND
Clostridium spp. ND ND
Pseudomonas aeruginosa ND ND
Staphylococcus aureus ND ND
Yeasts and Molds < 100 cfu/g 1000 cfu/g

dinnudndunladuiingaldnviesuURnsuas seauvegruInNIaaeUnN U sTaMAUNELNe

AnwIn1sgeusudenannwIlagN1INAaa AT 7-point hedonic scale wuiguslaalviaiuianela

Vaenud AnuSeuliley Anunilavedadu NMINATN AMUYUTUVBIRIMAMN ANUTENNEIN waznIs

gousulngsinvemanfuelatunndslussivvergvuinganindnduelatunadnlaaniesd jUans
(Table 25) wabiwANA1NI9ERANTEAUAINUTBNL 95% TidpnmAaaenuNanIsnNadaulladunavaalatiy
ANARTUTEAUVENIVUIATILAIAMULLUULLD N1SNIEAINU ANUAIRTD LAZAIRTTLAINUNALA LAZATLSINAN

YoeUsEsEnINeuATignIlatunndnldaniesujusnns

Table 25 Sensory evaluation of lab-scale and commercialize-scale of mango seed fat body

lotion by 7-point hedonic scale

method color consistency viscosity absorption moisturizing after use overall
Lab scale 57 5.65 4.8 4.6 54 4.95 5.15
Commercialized scale 5.75 5.75 5.1 a.7 55 5.15 54

t-test

0.56™ 0.49™ 0.77"™ 0.26™ 0.37™ 0.54™ 072"

" indicates not significant
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ayunansIdeuazdarauanug (Conclusion and Suggestion)

TATIMTITUUAT AUV BNANARA I startup ingredients Bewdlwd lavinsaenennalulad
nmswananslFndusarnihdulzsadudunilulefindas maeusagamdulzsadudunilulofndas
suidsiunouniandneuuagiavansiudneulsivearhnglafinannimeuinsiitisannisgadutioma
Whgnszuaien Winunguiamianisinunsesasinuunsinen dwmineSueiny Lavsiunaaenanluseau
YenpruniuuTen Yadedd diin dunsndnusuzshafieltlundndusieiesdonslfaenenmalulad
Ty U3 wadudu viadou $1dn uarldsrmmeaesmanlatuminifduussneuvesusuzsieiy
U39 leifesaunis waveaimes 91in wandusifindaldainnisilneusunasnanvetsvuinsiniy
meenvuiiganmitazdulumunasgiuiidmua ol

- mawdnanslyinausadudzsansluledings Inglesuduursaiindnlsiuimnamoundeiiazasls
70.45 asmuindilulunuunnsgiu une.1500/2561 lesuaniiy LLasﬁﬂ%mqummmﬁmﬁu 20.98%
drunsdulrsndudunnnsiuiuuuuiBenudediviinangnuau 32.77% Taslesuduussanily
Tofingeuaznaidulrsadudunilulefingsanunsniluldudsnausadmsuriedosiuuasno s
2159 9 191

- mimﬁmmié’ugﬂLauvLsaﬁLLaaWWﬂQIﬂ%Lmamﬂﬁ’mamm wuIHER SRl usER U8R
faunwlndifesiusdesusiduuuiindeldluionfoins Inelundndasiuaugaiouwaugianarssuss
wulwdwearinglaBinaainvouas 1 Lmﬂ%ﬁa%ﬁaﬁé’fug’aLaulezmil,t,aamﬂqiﬂ%ma 500 adn3u TUTua
Wiy 31.85% devwiindosns uaeliqvilunisdudaeuleliuoavinglaiald 39.29

- mamdAnuswiaugiaaznsliussgndltlunde Susiladumia wuiladuiifidunaues
welAnuzaiag 1.0-3.0% hineliAanisuiiuagszmeiies Insladunauiugnzanuzinsindnlusziu
weaujuRnsuasszauvenevwnaziiramdunsa-an Wulumusnnsgiu wen. 478-2555 “unansauei
iy’ Ingladuindnlussivvggrmeasirmuaiosuazauasinifnitlufuausmdnuesseq
sewieunia Aeuiuile ey amuasih uazadeiinnunie

nanAnanlasanIeie 3 sdafustannsaillussgndiieliAausslovilunisquaguainly
uenimionnuansasiiivsangaglulasnisifeld dueneulandanudoinisvesuilaafiluieses
sUnuvesHAnSueilazystlovilunisguaguan saudsanmnsatsegndliidiiunisndnndndusiie
auaminanevatnlagliiinanugsenlunsusunszuiunsnan nglosudulzsansluledngauazion
uagiananslinausaninilulofingsanindulzan ansnsnthludssgndldiluduusenouvessdniost
03 twaldl 91ufladndas confectionery Watfuanamalnsunauasiiunausald dundnsios
ounalganasiusseulsiuoatinglafinaanvenuns arunseldidudiunaslundnfusionmnsia
drutsznouresihnauazandlulawnngs ensmuauszduiinaludon lnefussnounisanunsn
Uszgndldifunansnsing 9 fisleglaglifesuiunszuiunssdn vilvananugsenlunssuiumananile
WeufiuAsnsdu 9 drundadusiuguziig annsalfifudiunauiielinuruiulueiosdonsing 4
warfianuisaldiuewdanziiaiienawnunisldiuelnlivaziwedefidudiulsznavddaly
iwsesdensiiesiitaniaszimauasisaunsld
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unasUuazdaiauauug

A7UNANTIANTIUUYD N UNUIIYE DY
uwAdegey “Iouasimunnisveonandndusiiequnmdandud” Wdudunisdeven
wieluladnsuansaeianassssud waesdninst startup ingredients saamannsUszendldlundn o
diegunweing 9 ol
1A39N153TUUATNAILINITVEINARAAN 9N NETTTTUY ANl vE
NITIVEUAL LIV VAR BT INUZ T ITIN e
deveawaluladnswdnuzunsauarnsssgndliuzunaslundndusiiniesdionsie ayuas
Tatuminlrifungsiamaaysruiuounids o d1uuvan a.mesys Tnsayrouiindsldiien pH 9.21
wazfivsinaedunsdiduluaunnnsgiu soniea 13-2561 ayfeuaulng uazladufindnlatian pH 5.22
fiauasia wazUSunagaunidilulumumnnsgiu wen.ied 15-2561 nanduaiuigalanaayulng
MITIVUUAL AUV VEIHANAN NI INENONDYTUNTIN I 0E]
mwammduia@mimﬁmﬁmmﬂ@aﬂé’aﬁuuﬁzmiﬂisqﬂm"l%ﬁmmaﬂé’aﬁuiumﬁmﬁm%ffw Tt

o (3

wionAuuaziwadnondytulsitunguiaviayusuthuruaieds o tuuvies amwsy3 Tnoudndusiiings
Istannsaifuiigamadl 4-8 ssaadea liuiu 14 Ju uaslinainMEuineg ufnunmeigduns
HulUnunsg T www.533/2554 Yinendaytu uaz 519/2507 Ladoeu
1ASIN15IFYUATNAUINTSVEENANANN UG startup ingredients WWeN18iYe
msveneEanIHAeuATanaslinausanNe bildudun3lulodndgs

dneveawmalulagnmandsleslindulzsndutunslulefndauaziounalgianastindusaain

3

€

dulzsadudunslulefndasiunguaiasnuiiilsingn Yminasasiny uassuiuvussnladedd 91

e o

winrSazing lunsnaaemdsvenevin nandualssudulzsanslulefndaiindals dusuamweuds

=]

Navanels 70.45 asruindg Julumumnasgiu une.1500/2561 lesuainity uasduSunamgnumuviaoiun

)

ity 20.98% dunsidulzaenilulefngsiinanlysuduirsanslulefndgeliviinmrisnunusisme
D 32.77%
msvereramsanT e eulnioaing lndinalne35iouunmatugidondod
devonwmeluladnnsnanarssuduouluivoainglefinalaaiBiounnugadugdanded iy
nauAtazinuuNinTe SvinrSaviny wagtmiuuisniladeTd Srin dminatazinuiendnluseiuuee
yun lngndnsaainnanlfannimeasmdnvesruniinunmindifsstundndassuuulusziu
WU URng wﬁmﬁwﬁmwgaLauLLmJégLawmsé’quLaulsaﬁLLaav'\hﬂQIﬂ%Lmamﬂmiaﬁ’wamLL@N 1 uAUga
ﬁmié’ug’qLaulsuﬁl,l,aav'\lfmg%ma 500 fiadn3uniu TUSonaediu 31.85% setmiindaegns Sqnslunts
fuduoulasinglafinalunasavages 39.2%
MsverenaNans ez ae T TuNAA ReiAT 0951879
sreneamaluladnmsudnusuzahaiusuieiiuwaznsussgndldudunanlianuguiuly
HAnAualadunIfiaiu S lwadudu vdadeu 9110 wazsiunaasmaniusziuteerwning U
loesauns uauvoamed S Wolszendlfiusnzansiusufniududnudsenoululadumaa 1.0-
3.0% Tnenimidn wuhidideudunsa-sadulumamnasgiu sen. 478-2555 “wdnfusimingeia” uay
lireliAnensusinazszaneifes iWednidenladuiifduyseneureausszsing 3.0% lunnasnanly
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JEAUYEIBIUIN NUIATUNHERTUSEAUVEIBUUIALTATLTINANVBIUTERTENTINBUAA TITRIAIY
wiuile n1siziaiy anue wasAreiauniagainitlatuindslanniesdfifinig wandliiiuin
Tnsuanssiulnadeaatiosuazauawivaminduslatutulazignsnmsudnivileuiu

JoLAUDLUY

1Y v oA

Tagtuguilaaiusnlvauddyduaudiegunin duaeimisuaendie uas ausaniznagy

o

o L3

(Niche market) alula8nisudandndmgiguninainarsdidgyansssun i wassdadusl startup
ingredients fiilUszlenflunsquaguaimdamiiniidsannsa luussgndldfiundndusiomsens o il
NIYUAGUNIN LLauﬂ'ﬁmammmil,waﬁjsumwlﬂ ui1afesiimsUFuABulunmndessUeIRa
wazardasnisvasuilnaiidsuuadly siluduauazaan sUnuuresnsuslag Ustlouiilasy
waraiianssadidsld TnowalulaBnisndnndesusiidunandnvesunusmidodeniia 5 sialdun
Ansnaendayiu uzuning anslindusaduuzseninslulefindge mié’uégaLaulsaﬁLLaav'\lﬁﬂQIﬂ%mamﬂw
yosusTitsanmspadhmaingnssuadon sulufauswdaurheiameotszgndliiduaslian
guiiluaiosdien agaunsnthlUldlundnsnsiiioguamiivainvateld Ssprsussgndldlundnsiam
#19  vosunusidedendufivsinegsomnissrendldlunssuatnsnanvosunaman S ity
vennimaluladlunsuassludemeinsainaisdia nsiUsnaansddy N1svevuansaAty
udeBnswdanansasiiiegunmdiannsmihludssgnildivnandnnunsdu o 16 uderadesiing
Ufunszuaumssdalisnnsautusiandananunsniiaaiodowargunsalsing q fifeg Hediiieras
duasudngnnniansnainvesnandusiaudulisuvesing wasifindudenliiuiuszneunmsuaz
fuslamsnntu sisduasliimslingiuannassanmslulssmaliduusslond Sadumsteds
elaliinunsns eramnssununs wasUssmagaisely
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