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dmiugnavnssunaniuaigunIn
Research and development on the startup ingredients

for the functional products
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uaziaiesd1a9 nefnvinsnananslindusanmimaldidudundlulefings mandnansiudaoules]
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dndulgsadudulimdunsluledn lneldiouleyd pectinex ultra SP-L 3.5 U/g sucrose Lag glucose
oxidase 1022 U/g sucrose wagldansazalsUnines Sodium acetate 0.5 M pH 5.6 Usu1015 40 pL #ie
shualdidudu 1 mL vufl 55 ssmusaidea 15 Halus dduussaduduildasiuinunsnuey 52.83%
MnuihlouuaUganingldsatiumdumandoud 2.0% uarlfvuinia 0.45 mm dotiouuaty
avlulsianu$oudl 80-90 ssmaida u 3 -15 it wuhUiinamsnuanlueuwaUganihdulzn
dudundlulefngeduinalndifestunnanioy daumsveaesnmsndnanssudoulesiuearin-nglad
walasIfouuaUgiady vnsAnuusransnimvesnissufueulusiueari-ngladna lu veuunq
viutu wagnendydu wuit msatnainenundigrilunissudageiian Tnefifosaznsduds 43.02
MniupuLAUgaasatanveuwasienisThuiuuurusosTagldaglusilelaan 119% Tnstwiin
foU3ns SueuuaUganillfazdimaduduouleuoai-nglading 41.32% wasfianuaiosiiane
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Tasnaifiununmzaudonisussglugeesglifouesduaziiuinwil ¢ ssriwaiea dviuns
yaaesnnanusinuzanaiielflundnfurieiesdens Buannmsaneuduielusdauzaheie
nsevuaNseuil 55 esmwaldea w 20 dalus MntuhudelusdeuzieuuianunaziBeauararin
ludfusetlnsidendmes nsutdiieguneunisaiauiy 60 uiiagauisoanaliiueiudauziielag
fian Tnowdnugzainetug ufaiiy leeetius uasthaenldl wxdiviualvtuduessdussney 7.25, 6.38
Lag 5.80% uavilgavasuinan 36.67-39.8 aarwaLdua B4l oleic acid wag stearic acid (Hunsnluiiy
fLluasdusznoundn luffuanudauzaaauiiaiuasdauamsalunsiuoyyadassgaan 61.33
mgAA/100g Uay um’ma'}wﬁalumiaumﬂgﬂimsuaaLauisau‘iwiiszjt,uaaw (ICs) 0.47 mg/mL tug
wiauzisiununiigamaiiviesazinaiUdsuuUawesd uaz peroxide value meawuaawi’mm
ﬂwiuﬁuavnmmsmusﬂm 3 1fiau 39Ae9AN Butylated hydroxytoluene 100 ppm mﬂuummi
fimunuewdauzsiaegunuuindaiiieazmnsenisliidudiunanluiaiosdronslagnisnay camauba
wax 5% Tagthwin faazanunsafiuqanasumaivonusiudnuzahildfe 6.66 osmisaifea azdmald
weanuzaAnAUET 3TN NSAUS N

Abstract
The Project “Research and development on the production of startup ingredients for the
health product” aimed to research and develop on the production of healthy startup
ingredients for functional food and cosmetic product. It consisted of 3 experiments which were

” “«

“the production of flavoring agent from high-prebiotic concentrated fruit juice”, “the production
of alpha-glucosidase inhibitor by encapsulation” and “the production of mango seed butter for
cosmetic products”. For the production of flavoring agent from high-prebiotic concentrated fruit
juice, firstly pineapple juice was vacuum evaporated until total soluble solid up to 70 oBrix.
Then the sugar content in concentrated juice was converted to be prebiotic by pectinex ultra
SP-L 3.5 U/g sucrose and glucose oxidase 1022 U/g sucrose with sodium acetate buffer solution
0.5 M, pH 5.6, 40 pL /1 mL of concentrated juice, incubated at 55 °C for 15 hours. The fructan
content in concentrated juice was 52.83%. Then it was encapsulated by alginate 2.0% with
nozzle size 0.45 mm. When the encapsulate was heated at 80-90 oC for 3 -15 minutes, the
fructan contents were similar in every heating condition. While the production of alpha-
glucosidase inhibitor by encapsulation method was studied the efficacy of alpha-glucosidase
inhibition in shallot, turmeric and butterfly pea. Shallot extract has the highest inhibitory effect
on alpha-glucosidase, 43.02%. Then shallot extract was encapsulated by spray drying with
119%(w/v) of whey protein isolate and it has 41.32% of alpha-glucosidase inhibition. The
encapsulate of alpha-glucosidase inhibitor was stable at the heating conditions for long time-
low temperature and short time-high temperature pasteurizations including UHT. The suitable
storage condition was an aluminum foil bag with storage at 4 °C. For the production of mango
seed butter for cosmetic products, it started from moisture reduction of mango seed kernel by
drying at 55 °C for 20 hours which has the highest calculated whiteness index. After that, the
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dried mango seed kernel was ground for the fat extraction by petroleum with 60-minute
immersion before extraction. The fat contents of mango seeds variety Kaewkamin, Chokanan
and Namdokmai were 7.25, 6.38 and 5.84% (w/w) with the melting point as 36.67-39.8 °C. The
major fatty acids were oleic acid and stearic acid which the mango seed butter from variety
Kaewkamin has the highest antioxidant capacity 61.33 mgAA /100¢ and the highest inhibition of
tyrosinase (ICsp) 0.47 mg/mL. The color and peroxide value rapidly changed and at room
temperature storage within 3 months. Therefore, butylated hydroxytoluene 100 ppm must be
added to prevent change. The flake of mango seed butter was developed for convenient use as
a cosmetic ingredient by addition of 5% carnauba wax. This could increase the melting point of
mango seed butter up to 6.66 °C which would make the mango seed butter more stable during

storage.
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(functional and nutraceutical food) 1uwdn Inendadamifiogyaiwiduudldudvialusyes 5 3
Framti Ao nanAusiasuaunmanizd1u (specialty supplements) A iagUszasAlie nsaruAs
ihain Urgsanes ilonuaisny wasifiequamiidedu Swdasusivardindundnsusinion
Fudsenu LLa‘vamﬁﬁ’m’hmﬂmmaaﬁimﬁmaﬁa i indeshuiiloguam wdnSnsinaunuiioams
UERLGLALL TR muumi‘wwm startup ingredients awwimﬂumuﬂivﬂaUIuﬂWimam
wAnfmsioaiieguaimuaziaiasdeaiiorzaniisos uaraiuns0TesfuRoNIEUILNTHEN T
vty azdmadentsiansluuunansasidegunwlivainuats Snsdadudesiisniiuagneds
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naulsalifnsie (Non-communicable Disease, NCD) \iutlyvmisinuanssauguitddinann
figelutiagiu Immamwﬂmmmwamwﬂmaammaawmamaiiﬂmmumeumﬂiumwma'ﬂﬁmu
1 myvslnremnsiidiloonsgs viedanswiluledings swwAuniseenfidsnmeasinaue avannsatay
anAnudsswesnainngulsalifnse nsiaundndus wilulefgeninaliiduduasdumaden
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7-12% lneileaduszneuveslasndiwelsanadoadsfuiuslnlffid Stearic-Oleic-Stearic 1Hundn
(Miroslav, 2014) uaﬂmﬂﬁé’aﬁgﬂmaaNﬁﬂsuaalmﬁuﬁLaﬁmﬁqmﬁmwu B wiudafuiuelnld Ineag
qmmﬁﬁuaﬂmi‘waauma’maﬂﬁuﬁuﬁdumﬁmmmwza&;jiwdw 28-34 9eAALTLE IINAUANTR
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ellagic acid uay gallates (Puravankara et al., 2000) savisinmautATvilifauwIa fuiu wagiluy
qun i uenanilasussneuiluedniiflegluiielumdnusine wluasiuoyyadaseitnaliing
1 Joaunaunn Lazansisosiniy (Gonzalez, 2008) 19
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Toguyrnia nanunaliidudulaeds freeze concentration lnaduinduuzsalmduininuiudlag
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wdoniloandudunan 10, 15, 20, 25 wag 30 unit wrduusninlagldiedosdutimalivuulalasan
Anszamninvesihdulzsnduduils
Anwanneiunganlunislfieulsifendn Fos luthdulrsadudu Tasnidudzsn
dutulaeFFszvewianeldgyanne auliviinuvedsiazaisls 70 ssmuuidueulesl Pectinex
Ultra SP-L U331a4 2.5, 3, 3.5 uay 4 U/g sucrose L3annsusuu 6, 9, 12 uaz 15 4alus wazldusuna
wull glucose oxidase 1022 U/g sucrose Unlgaungil 55 ssaigaidoa asazarstvned Sodium
acetate 0.5 M pH 5.6 Usu1ms 40 pL siashegsiwaliidudu 1 mL sufsmsviaueaeulslinenis
far 10wl W e eitimnamsnuausiomnfeutusiinaslasaudy
Anwangimazarlunisieuuatgiandwalfidudunilulefings lnewIenhduzsn
i wilulefndgeiiuTanaumgnuausionaniade 52.83% muanIEfivuzauINn1TMARe 1L
nesauATdnA a1 USina 0.5, 1.0, 1.5 uwag 2.0% wazshia 3 wuia leun 0.15, 0.3 uaz 0.45
mm Tdansazarsuaadounaslsdanududu 0.1 luadedns Wuarsiiduiu nsesueniouwaUgan
ihdulrsadudunilulefindgeananansazarsuaaifounaslsfdeietindu winilvatnded
Sougnuvindl 80 esmiwalTya AT zrinaIN AN AT LS
AnwnavesgangiiveleuuaUganiidulssadudundiuledngs lnsliaudoueuuaugan
ﬁwﬁwzimsﬁm%’uwﬂdaﬁﬂﬁqq ﬁqmmﬁ 80, 85 way 90 asAnwaLyd Wuai 3,5, 7, 9, 11, 13 way
15w 3Lﬂiﬂsﬁﬂ§mmw§mmuﬁ”’wm
Anwiengnisifivinviveaouuauganinduisaaidudunilulefings Tneifufnuililugs
ogfidoumond duioindinneienduasUTinuslsnuautivmayniou Wuna 12 Weu
nswAnanstudueulusiueali-nglafinalneiseuuaypady

o oA A Aa A v O ¢ | a Y} v o Pl |

ﬂ@La@ﬂW%VIMﬂiM’]ma’ﬁHUSQLEJuvL"ZJJJLLEJaWW—ﬂQIﬂ‘?JLWﬁq\‘] Tngnsannansduduaulyinoani-
nglafiaaanity 3 wile fie

1 @Nna15.AaT9U (Quercetin) INNNBULALKS ARWUAI9INT5U849 Nistor Boldea et al. (2010)

;4 v v

AIBLONIUDALTNTU 60% BRTIAIU 1:40 (W/V) 7 60 ENF]’]L"’ZJ@L%‘EJE‘?L%UL'J&'] 8 97lus nsesATanALazana

o¥

[ ]
a

130 2 afa thansandildtemuelussmeieiniesssmonuunyumissnislianinie iaszien
AN TNENTATAINVBUUAIN

2 annarsusulsleeiiu (Anthocyanin) 31nAons Y TulAIAALUAIA1AID984 Kulling and
Rawel (2008) swansazane 0.1 Waislalasaassniuieniueadudu 95% dnsdu 1:30 (w/v) 1lu
nan 8 dalus nsesansatauarainendn 2 ads thansanddildiamuallsemedieeiosss oL ULy
wisaneldyne Sinsesidaunwansatnannaensayduusi

3 @finansinesniu (Curcumin) nuiiudunafauUasainives Kuroda et al. (2005) #eio
yrupartudiu 959% Sasau 1:50 (w/v) Taetwiinsayiines 7 70 ssrusaieaduna 8 dalus nses
asafauazanng1dn 2 afs dhasanditliiomnlussmedoniosssmenuunguissnisldaginie
'3Lm']zﬁﬂ'mmmwmiaﬁ'ﬂmnmmfu%’um
maauqm%‘é’ugqLauiﬁiﬁLLaaWW—ﬂq‘Iﬂ%Lﬂaiuizéfuwaawmaawaammma%ﬁu (Quercetin)

NOULAINY d@15haulslee1fiu (Anthocyanin) 3NNABNSYTULAY Wara15iABIANY (Curcumin) 310

< Y
s

Qy % = a [ dg I3 (v @ 5 '3
YUTUNG waztUTeuiieuiu Acarbose Falugnduasizvniianuaunsatumsdugueulesiveariingla
Ana MIUI5U89 Lebowitz et al. (1998)
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ﬁﬂmamwﬁmmzaﬂumimﬁmLaul,mﬂsgLawa’ﬁé’UédaLaul%ﬁLLaav'\h—ﬂqIﬂ%ma thansduda
wulvsiueair-ngladinaannfiwfifdadonls indnuiBnsiounaugaduiimnzalagliinglsiulels
o (11%wA) Wuasindeulusasd 1:5 Anwiisniseunaugandu 2 38 Ae maeunaugatuse
FasvhutuuuuniBenudsigumndl -40 ssrwaidea 1Wunan 20 $lus uardBnsvhuiauuunudes
Wisuidfeunnuaiivsiuarssudaeuleiueari-ngladiwailiiumaouiadgaduiianmgnsliann
$ousine 7 neinAiosazmsdiudueulusiearin-ngladina (Gsinhibition) dndeniouuatganansduds
wulwsiuea-nglafinaiifusyavsnmlunisdudsgagaiianiozsing 4 wiousiunmdununianas

Anwvinisiivinwnouuauganaisdudieuluiuoain-ngladinalugsegiidouondi
gaumnnivies (30+3 esrwaidea) uazaamnll 4 ssrnwaided vinisdusegimn 1 weu WWuan 10

3
=

\Aou AATIERAUAN
AnwnisUszgndldlounauganarsiudseulesiuaai-nglatinalundnSusiams nei

ouuaUganassusuouluivoain-ngledinalunnlusUuuuuaUgaunsAnyinmunmyoaan s ua

AasuulunISHEs

nMsuAnuswdauzshaiielflundniusiaiosdiens

Anwin1sanAuduimunzavdmsuniseseuileluniouziig lngauwiwinedeuausou 9
gaunQi 50, 55 way 60 aeAngalTea 1381 20 YIlU9 AATIFRAMUAIN UTUIUAINTUAINIT AOAC
(2000)

¢ aa ) Y & I3 oA = a U o a

Anvnisnsanalusiuainileluluaausiisiunigan lnsfnwisinvessiivinasaiufe oniou
wazUlnsideu Aaeidnisadaluugendian (Soxhlet Extraction) 9msidiu 1:3 71 70 a9Agalfvd w1
14 $3lus Andendvharmeilinandngegauifneianneivangaulunisaia Aszezan 30, 40, 50

= a a < ' . ay v a ¢ ! .
wag 60 W MUTIITemaNEnEWAnNEIaT (Y%yield) Tl Larliasizfinmnn A1 Peroxide value
(PV) wag Acid value (AV) #1135 AOCS (1990) armarunsalunisgudenisinauveseulesdlnlsdius
AINIVO Chang (2009)

= a = I3 1 A& o N a

Anwinsivdgundamiaaiivaznigamesugwaauziisiiiuinwloungil 4-6aen
walded uasfigamgivies llunal 6 Wou lnedudiegiamnifiow AT1A1 PV AV uazranrasuviad
M1135989 O’Brien (2008)

a < 1 v I < = ' Y & ! dl' o
nanuewdauziliegluguuuuinge (flake) eazainsenisldiludiunanluniosdians
919 dvain aUu1dy warladuniin IneAnwrvinvewing Ao bee wax Wag carauba wax Way
USunas @05, 7.5 uaz 10% tnetnin evihliuewdausdisnsguilunis Tinsiziauninueuzig
TugUnuuindn naenseuzIa 6 o
Uszendldiuennuziislundndarindniuiniodiens wesiwndunulunisude

NANSVAABILAZBAUY
nsuananshindusannuinaliiviutunsluleding

miﬁﬂmmiﬁ%mﬁmﬁémalﬁvﬁu%ué’asﬁ‘ﬁmiizmaLLﬁamaiéfqiyJQmM wazls freeze
concentration Wudﬂﬂﬂiﬁwﬁwalﬁ@’m’fuimaﬁ'ﬁmsimmmalé’qmmmﬁ dnansaviliindulrsniid
UsinawosudefiazansldBudu 135 ssruing Wuihdudrsaduduiifiusinavesuddiazansldae
65.36 03rUind TngldUSunamandntihdulzsadudu 19.79% @133 freeze concentration Wuiile
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Jusheirdesvinleanduitiug 25 uaz 30 udi wane q e auiluTnawediazaslsigean wuin
ansnsavmindulzsaduiulpeiiviiamesdiiaransldgeand 47.0 uay 49.6 psenuind

Aunmtdulrsaduduiildansemeuianeliayainia wagds freeze concentration
Usuauvesudsfiavaneld 65.55 uay 44.73 aeruind ﬁwﬁwsmLsﬁwﬁumﬂﬁ'ﬁizmmwiéchyaywmmz
fuhmaniindneuarUuunsnganiiidulzsaduduains freeze concentration thdudzsaidiudy
MniaesTEdindinduduly

msfnwanngiungadlunsldiouleifonds Fos ludwaldidudu lnewiouihdulsn
dutulagissemenianeligayinia Aivsinaeadeiiazangld 70 sarmuind ﬁﬂ%mmﬁwmaeﬂma
Tneiaas 39.84% WU sle pectinex ultra SP-L 4 U/g sucrose 14anta 15 $2lus axldvhduuzsa
\uduTuinamsnuau 31.61%

nsAnwangfimanzaslunisiouuadganinalidudunilulefings nuiiuunmuans
\deufivinzanie 2.0% uazvunatiada 0.45 mm SevilfeunaugiavinduUssaduduiiuginuisn
uauIuafignieuLAUgangsanie 30.66% uarliidnwuruilwonauualganindu vzsadudy
wilulefndasidnuazilunsinay

nsfnwUsEAnsamvosnneusaUganimaliidudundlulefings Tnsnisiieuuatgiay
Fudzsadutunilulefings Wanusouiigamadl 80 85 uag 90 esmwaidoa \ua 3579 11 13
way 15 uit wuhnisisgamniuaznarlunsduiinadionisdsuutasUsinamgnuauianely
fogne TliUSuasnuauisaluouwaUganihdulzsadudunilulefngs fusinalndiAsetun
gaumilaziianlunisny

wisuthduuzsaduduiidusinuvesudsiiazarstldanndy 70 asmuing wandinlid
wilulafings tiluiougian azlflounauganirduvssadutunslulefnAdusunaumgauny 52.83%
wdthluAnmnmaiuinm nuinsivinsieuweUgantidulssadutunilulefndadugsegiifes
wapdfiguunies iunan 12 Heu gfimadeuds uasdiviinamsnuauianualndifestulasd
U‘%mquﬂLmuﬂgwmm?is 64.53%

nMslaTgRdunuatsnan dudesn 50 Alanfu @landuag 20 v ) agldiduuszan 16
Alantu Teddunuirdulsadudui 62.5 vw/Alantu dduvssadudu 1 Alandy wesdathdudzen
wilulefndgsld 200 ndu touuaUmantaalfidudundlulofindgs 200 n¥u Wenluviuieiuy freeze
dried agliouuavgaminaliidudundlelofndasUszanm 15 n3u fefusunulfiouuavgaminals
wWudunslelefindas fensuay 10.59 um

nswAnastudueulsiuealin-nglafinalnesiousaypady

msafnassuduoulesiueain-ngladinaainiiy 3 adia 1éun @138y (Quercetin) 910
MoULABUWY answaulsleeniiy (Anthocyanin) anaendydunie wagaisinesaiiu (Curcumin) 910
viudunsouuis nuiransadaiildanvouunins fuiunandnansatn 64.500% fidunia waed
USinaumanliuesn iy winiu 215.80.015 fadnsuauyavesmediusensuvesdiu arsadnanaen
Syduusie fusunammananvesansatn 57.59% Haihwas wardvSunaueulslsenduiome wiu
266.31 fadnsuvasleniifiu-3-nglalede 100n3utwiinuis asafranaiufunduimunandngs
afin 58.26% ddueuwaes uariiUunuaisinesnily wiidu 214.72+0.03 fadnumespiuseniuves
duann
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s

mamaauqm%é’fnégal,aulsaﬁuaav'\h ﬂaiﬂ%masuaamsaﬁmﬁu’a 3 9iln wudn ansadaTeEing
anuansalumssudueulsiueai-ngladinaunnsinafuseaiifoddameadia (p<0.05) ) lawansari
rinmenunsiesasnisdufusuleduoati- ngladnagenitansatnainviiudu uazaendydu dle
Wisuifleudiu Acarbose Baflugndanseiiidanuannsalunmsnisdudueuladuearin-nglading
Wi ansarmiaueinigrslunissudaouleiuoatin-nglafnationndn Acarbose fiszduarandudu
Wiy oaiilesnansatailiuarsataveny Seddrunanvesansvaneeiailiuszansanndegqns
fuanwiotminaoudish Telfiarsataaneuunsuiaulieglusuuuufivmnzanudnisldnuly
HandgiomnsingldisnsieunaUgian

Anwanngimunzalunsudaeusatgianaissudseulesiueaii-ngladina thaisadn
venuwauNaneukAUgantaaldIsuiL UL o waswuunuey a1swdeu Ae vdlushulely
1o (11%w/A) Sandumsatasieansiadeu Wity 1:5 aldindausuung Tvnoumaes ilevnludes
fendesganssmididnaseunvudesnsiaiiiideens 500x wuit oyn1ainategunsa (iregular
shape) fgunsamdsn uazdnuwazidundn (crystallization) Unawdnansuinig wazdswgu (porosity) i
yuineynAlaglady 50 luaseu drunsiuiuuiukes ayldnsazdendun eiludesnendos
qanssABiannseuluUdensIaiimaswes 2000x wuin syniadusunsenay (spherical shape) ia
38U wagnaiaLiendu (smooth and shrinkage surface) ﬁmmmagmﬂimma?{a 10 lupsau

WisuiflsuaraisvesounaUgiavarssusaeuludiieatin-ngladinaiianngnsliaiu
Sousne 9 WUl NseuLAYYaNANTainINTENLANIENTEUIUMTYIWIILUUNUN e lViHaSesasNS
fudueulssiueatin-nglainageniinsteuuaUgandion sviuauuouy Bonuds uaznislileuuay
ylatusesliffudAnmnead (p < 0.05) Tuynaniaznslinuieu leunaugandmeismsviusiuuy
wurloefidnwasidugunsinay fgnguiey Rusevidmanennuaiosveuounalyian wazauisn
Unflosansununiglueuuatgiavldainnndt fefunssuaunisvuiauuuiudosdulinsieuweaugani
Nz ELTiR

MsinsIeiRununsHaneuLAUganasiusueuledean-ngladina Aoarsate 1 niu i
Funumsnan 17.27 vm_idethluieuuaugiandionisyiusiaiuusiudes fdununnsudn 28.98 Ui
wazilethluiouuadgiandhomsviussuuuudidenuds fduvunisudn 34.17 v

mafuinviounedgiavarssudueulesieain-nglading Ao lugiegiidlewwesdiigaungf 4

Y

BNGHLBINES

nsUszgnalfieunadgiananssudaoulesiuoatin-ngladinalundn Susiamslaenansus
ownsimnzaudeafuemsitlsisiunsruiunsadniliruieugs

nsnanansdusouledueari-ngladinaluguuvuuatya wudn 1 uavgaussgansduds
wulwdueaiing@inald 0.5 nsu warliduyunisndadaag 0.46 vn ansmAvSnyLAYYaeuLAY
guanassudaeuluivoai-nglafinannveuussiigungil 4 ssmwadeadluranui bunm 3 feu
wudfigrslumstudueulesiuoain-ngladinalunaonnaaeslsiuansnsunnainiogadusu
nMsuanewdauzih el flundniusiedosdiens

Anwismsaraluiuanideluudaugisiiovanauduiigungfl 55 esaneaidoa gl
vnagany (Solvent Extraction) 2 ¥linfAe tanwu warUlnsdeudineiniedsnisanawuuyeniian

(Soxhlet extraction) wu3nUlasidsudmasidusivinazarsnaninanwulagazaiuisaana lusfulalu
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Usunaunuinnindleldanenanawazanlunisanaiminmy hasn1swsiog19naun1sanaueLLan
11317911 60 mﬁ%mmmaﬁ’@lﬁmaLué‘@mmﬂé’qqﬁqm Ao 7.24% lasuswdauziiaianale i
anvazilurewivdmdouiigumnives uasiigavasunaisening 35-37 osrwaided

nsAnwIAuaNTRveLUILAANZININUZIRUEAN 9 wudndeluudauzdisouwiaiug
wAvdu lwratusd waziinanliasilusuidussdusenau 7.24 6.38 waz5.84% LasuinnA1uaIfu
wazluffurenilaluudnueing (ueldnuzin) usaziudaziosdusznauvedluiunuandiaii tned
nsalusfulidud Aa Oleic acid waz Linoleic acid WuairUsznaunan waziinsaluiiudusa s Stearic
acid waz palmitic acid Wuesruszneundn Feedusznauvansaludiuluwdausaiama 3 udlidndou
d‘ Y a [ I3 LY I3 a I3 v dy‘u LY d‘ [~ 6 1
Alnadeanueerdsenavveensa bl ulumande wazwaninln uananddmuladundulselovune
$19n18 Tulefunadalaannudauzsdiaiinenld Wy Docasahexaenoic acid (DHA) 1918U13952UU
Ussmw‘lﬁﬁwmasmﬁﬂisﬁw%mwagj 3.69% way Nervonic acid 19380159 UYDIaNBar 09N Y
IsavapnUszameniau (demyelination) Allnasanisideuvesasysyaimanlulsunn 0.53% luduann
Lmﬁmmajaaﬁmaﬂlﬁ%ﬁﬁgwaammmqqqm A9 38.67 aerwalded LU nuanuzianA9uilen
ANNaNITatuNIsIUeyYadaTYade warillafnwiaiuauisaltunisdugaufisenveseuledinls
a ) [ ¥ ¥ Y] I3 1 a [y gj aaa 6 a ¥
Fualnearwianduanudutuvetluiuudniiiaiunsadug siservesouledinlsdiuals 50%
(ICs0) WU Tuduannudaugiianiivduauainisatunsdugw jiseveeuluiinlsdualagsan
0.47 mg/ml ﬁaﬁmﬁaﬂlmﬁumﬂmﬁmJmjaaﬂ’uﬁ:m’hmﬁumﬁﬂmmqmnﬁué’ﬂmLLazwém‘fJu startup
. . [y v I <@ P [ 1 a [ 4 a o |
ingredient Ingaunleglusunuuindn (flake) Mvanzauniunisidaulundnduaiasosdiansing q
sl

AnwinsiUasuulasweaueidnauzasiuduiiviiuiiadald Neumgiviewazaumgl 4 oeen

]
a

\waLgE WU’j’le“Uﬂu"\]’lﬂLﬁ@lHLNﬁﬂM%ajiﬂﬁLﬁugﬂwﬂﬁqmwgﬁﬁawgﬁmiLlJ?ﬂIEJ‘IJLLUa\‘i"UENﬁ A1 peroxide
value Wisfusgamndimelussosainisiivnm 3 wou u,azﬁmmmmmsﬂumié’ué’?ﬂﬂﬁﬁ%m
pondLatunuuiuiulany ( (MCso) anawnunauliannselaaild wasdmuiiusmdaugiaadfiinngiu
BHT 100 ppm uay mmmwm 4 pImITalgud ﬁ]utuﬂ?’ma’lll’liiﬂ,LIﬂ’]iEJ‘U‘ENﬂgﬂiﬂ’]@@ﬂ%LWﬁuLLUUﬂ’]if\]U
a%aaaisqwqﬂ dlefinw acid value uay peroxide value WUIMNISAUS WL UAANELT 4 B3
Wwaed IuAUNITAN BHT 100 ppm zdimsiiutuwesan acid value uay peroxide value 41111113
\Fusnwiigumgiiviesuarlsifinisifiu BHT

M gULUUTBusAauzsloglusUluundn (flake) udusidnuzsinefingy
carnauba wax $¥%314 5-10% agannsniiugavasuvalvesueidauzaaaliie 6.6-9 esrwaidoa
Faazdmaliusmdauzihiafineuatosseninansfiusng warnsvuds sudafinanuagaindenis
1 msAvsnw 6 Lﬁauﬁqmmﬁﬁaq WUINUBLUAALZAIWEN carnauba wax 5% Wag BHT 100 ppm
Aty A peroxide value wag acid value Windu drurmuasnsalunsiueyyadasranas

MsUszgndlusmdnuzsauuindnlusdndusiaiosdienssing o Taefimailldluladunin
UDBLIDTUNS WazUDRAASU

n1sAwImRunulunIseds wzaie 100 Alanfuazaiuisandnluduainuanuzaiaale 0.05
Alansu widhSudundnanudnuesing 100 Alansuayldnandnveusiinuginfiadnld 1.76 Alanfu
AMSNARLUEWAALLLIY 1 Alansy %Lﬁmé]’uwuﬁ]'mm'ﬁngl,%aé’aﬁwazmﬂumsmém 1,472.5 umn Tyunizi
LusmmmﬁmL%aﬁiﬂuLﬂuai'gumzﬂauslumimamm%qé"}mqﬁmmqﬁq 1,850 U Feunsldiueidn
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uzal AU Idue@eNdeai1anAlsen Az saARAUYUNSHAR YN URUTENOUNTIAY
Junisiiiudnanimnisniseain iiundnsd s findela

A3UNaN15398 uasdalauatiue
#3UNan153Y
N15338uarNAIUIN1INER Startup ingredients dmsugnamnssundndusiguain villa
walulagniswdn dununisnds wieudeyaoignisiiuinyindndue Startup ingredients @15y
Uszgndldlundnfudiiieguaim 3 viia fannsodenealiiuguszneunsiiieiluuszgndldly
nszUUMSHARKARSAeiguAeIindnewlumsusduansaaa ol
nswdnanslndusannihnalifidudundluloings

manantdulesaduduieisnissamewiinglsgayainaieliiviinavewudiiazansleg

N1 60 ssmuind Indudsuimaiidussdussneuluina il duasdlulefindlnglHioules]
pectinex ultra SP-L 3.5 U/g sucrose ay glucose oxidase 1022 U/g sucrose lansazaigdnines
Sodium acetate 0.5 M pH 5.6 U393 40 L devnsaldifudyu 1 mL vailganad 55 ssmiwaifea
wu 15 $9las ndsndulinrudouiiesudsnninureseuleiuazenitonslfinduussaduduiis
USunaumgnunn 52.83% wthdudzaadildluiouuatgianlngliatiun 2.0% wasruaiada 045 mm
TngUsunamsnuauluteunauganaziiviualndifssuilolinuioud 80-90 ssmiwaldoa uu
15-30 unil uazilongmsifusnuilduiundt 12 eu Taeslfununisndndl 10.59 vin/nsu
nswdnanstiudueuluiveanin-ngladinalneisiousalgady

N13a(AA15IAIBTAUIINVOURAININILLBTIALBANDERAAIUTUTY 60% §n1dIU 1:40 lng
hviindeUsing muaueumnidessUANgamgiT 60 ssmwaidua utuiu 8 9alus azldasadn
yeuunsiiifosasnstiudaouleiueain-naladinalussdunasannaes 43.02 antutarsatniilély
unavgavlasnsihuisiuusiudes Taeildununisudn 28.98 vm/ansatn 1 n3u wasdmuiafios
anmgmiliaudoussuumateslsiuuulianudousaunuwasuuulinudouganadu siuds
mslimnufouluszuugiesdt Tnsannzivanzanlunsiiuinu fe msiAvlugeogfidennesd
Nyl 4 asmiwadea Mnduinawdauaugaussrassusaouleiuoaiingdng Tnsuauya 1 ind
asfudaaulesiueaningdaa 0.5 ndu fgvdlunstudueulsivoain-ngladindluvasannassldiads
42% fsununsnasideas 0.46 U
nMsnamusdnuzshadielflundnsusiadosdiens

nseuilslumidnuzinaiieananutuiigumnd 55 ssriwaidea w 20 Falus anifuuels

a [ [

azldeaudiilanaladumenisadauuugenianlneldting deudwmesiudiviazae Insudiubn
uzahdlusriarateuiu 60 uit neutlvadaluiudienisadauuugeniianuiu 14 Falus Tnswe
winugdsiuguiiaiiudiauaiunsolunsiuoyyadassuazanuannsalunisduds fzenves
ulyllnlsBiuagegn 1u 61.33 mgAA /100 g uaz 0.47 mg/ml AUaIAU Ui EaNEsg
Teglusuuuuindn (flake) Wleazmndenisléifudiunanluiniosdiens Insnauiuswdnuzaitauay
carnauba wax 5% $2ufAUA"5IAL BHT 91 100 ppm a9 nanunsaliiugavasuinalvesiusiuin

uza9lad 6.6 s LwaIdea Jezdwmaliuswdauziiiuinanuaissseninansiiuineg duyuves
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msndmazinannsgadedhazaneiltluseninmsadaluiu Tnewewanuzais 1 Alansuilduyy
MNMsgadeiinazaty 1,472.5 um
nsldusslovd

1. uuavgianaislindusafidnilulofngeainiwaldl atunsaunlusegndldidu
dutsznovvosinaliifiefiuauamslasuniswasiunausaliiudusznoumaudssumaliiuag
wanstomiomsiiliimaliiduduudnudseno

2. louualgianansdudseuluiuoatin-nglatinaainsssueid aunsalfidudunanly
wan fusiosiididiutsznevrasihniauazaslulemsngs Weniseuauszdutaaluiden las
fusznounsannsaUssyndldiundndneisng q Afleglaglidosusunszuiunisuan ilkanay
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Abstract

Research and Development on Low-Calories Diets was performed during 2018 — 2020 at
Postharvest and Processing Research and Development Division. The objective of this study was
to develop low-calorie diets using sweetener and fat replacer.

The development on low-calories diets by sweetener, the suitable formula of ready to
drink fruit jelly drink with stevia, fruit in low calories syrup, and low calories dehydrated fruits
compote by low calories sweetener were studies. The ready to drink pineapple jelly drink with
stevia syrup give low energy 30 kilocalories per serving (120 grams) but the ready to drink
lychee jelly drink with stevia was not proper product because of consumer does not accept in
color, odor and taste. In addition, the ready to drink pineapple jelly drink and lychee jelly drink
with stevia extract give low energy 30 and 35 kilocalories per serving (120 grams) respectively.
The study of shelf life of product, ready to drink pineapple jelly drink with stevia syrup, in retort
pouch found that the product can be stored at room temperature at least 6 months by
chemical composition, pH, total soluble solid were unchanged and the microbes were within

the standard criteria. The use of 75 percent sucralose substitution was found to be the best in
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reduction of sucrose in pineapple in syrup production which provided 48.28 Kcal per 100 ¢
(48.83 percent lower calories than the control) and 87.10 percent of consumers accepted this
product. Rambutan in reduced calorie syrup with desired characteristics was feasible with only
25 percent sucralose substitution. It contained 79.41 Kcal per 100g which was 17.01 percent
lower than the control and consumers accepted this product at 78.13 percent. In addition,
during storage at 10 months, sweeteners presented the positive effect of a low degradation rate
of color changes in the products, while consumers accepted fruit in the reduced calorie syrup
more than the control. The osmotic solution of 60 percent total concentration consisted of
Erythritol : Glycerin: Citric acid : Rebaudioside A 97 percent : Water were 29.74 : 30 : 0.2 : 0.06 :
40 produced dried mango had a moisture content of 11.26 percent and the lowest water
activity was 0.31 and soluble solid content was 67.67 Brix. The sensory evaluation in color,
flavor, texture and overall liking were close to the product of sucrose as an osmotic solution
but appearance score was higher than sucrose. For rambutans, the results found that the water
activity of dehydrated rambutan compote by the osmotic solution from Erythritol: Glycerin:
Citric acid: Water at 23.5 : 16 : 0.5 : 60 and 19.5 : 20: 0.5: 60 was more reduced from the
rambutan than sucrose osmotic solution. The optimal ‘osmotic solution for rambutan was
erythritol sugar: glycerin: citric acid: water was 19.5: 20: 0.5 : 40 The water content of dried
rambutan was reduced and lowest moisture content and water activity were 16.43 percent and
0.57. The highest soluble solid content of rambutan was 66 Brix. In addition to the highest
sensory test scores for appearance, color and overall preference. Moreover, the osmotic
solution contained total concentration of 40 percent at ratio of maltitol sugar : glycerin : citric
acid : water at 31.5: 8: 0.5: 60 were lower in moisture content and water activity than the
osmotic solution from sucrose. In addition, all processes there were more appetizing colors
than the sucrose osmotic solution. For the sensory test, it was found that at the ratio of Maltitol
Sugar: Glycerin: Citric Acid: Water at 23.5: 16: 0.2: 60 had the highest appearance, color, texture
and overall liking score. The energy value of dried mango, it was found that the calorie
decreased of 5.76percent but the cost of product increased 196.58 percent from sugar osmotic
solution. The energy of dried rambutan from maltitol with glycerin osmotic solution decreased
of 6.44percent but the cost of product increased 47.16percent. Both products of dried mango
and dried rambutan conform to the standard referenced by the Thai community product
standard of 11/2558. Moreover, scale up of low calories diets processing to production plant
was performed. The entrepreneur who has a potential to produce low calories diets was Khong
Nam Khem Tanjai Community enterprise in Chanthaburi province. The qualities of low calories
diets obtained from the study were determined. The resulting of quality of low calorie dried
rambutan produce by scale up process show that total energy was 332.76 kcal per 100 ¢ or
equivalent to 99.84 kcal per serving (30 ¢) and the chemical composition was like the product
from lab scale. The microbial and contamination were in Thai community product stand

136/2558 dried fruits and vegetables. Moreover, the qualities, total energy, moisture content,
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total fat, total carbohydrate, microbial and contamination of the product after stored at 4
degree Celsius for 6 months were like its beginning. The consumer acceptance evaluation
results shown that low calorie dried rambutan was accepted from general consumer with
overall acceptance in slightly like level.

The development on low-calories diets by fat replacer, utilization of pectin from mango
peel and passion fruit peel as fat replacer in reduced fat ice cream and reduced fat Mayonnaise
was studied. The results showed that, pectin from mango peel and passion fruit peel could be
used as fat replacer at levels 2.0 percent of pectin in ice cream and 4.5 percent of pectin in
mayonnaise. The amount of total energy in the reduced fat ice cream with pectin from mango
peel and passion fruit peel was 149.41 and 151.15 Kcal/100 g respectively and the amount of
total energy in the reduced fat mayonnaise with pectin from mango peel and passion fruit peel
was 466.82 and 469.54 Kcal/100 g respectively.
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Abstracts

This research sub-program aimed to study the method of extraction and encapsulation
including the utilization of active substances from agricultural produce and agricultural by-product.
The research was conducted from 2017 to 2021 at the Postharvest and processing research and
development division. Capsaicin and carotenoids were extracted from chili. Capsaicin was extracted
from chili c.v. “Huarua” by 95% ethanol at the ratio of 1:5 w/v which the extract contained 2,374.35
Mg/g of capsaicin. Whilst carotenoids was extracted from chili c.v. “Cheefah” by rice bran oil and
the extract contained 229.42 Hg/ml of carotenoid -and antioxidant capacity as 97.62 Mmoles
Trolox/ml. Afterwards, Both extracts were spray dried for producing a food supplement. Moreover,
the massage gel was created by added 1.5% of capsaicin extract from chili c.v. “Superhot”. The
product contained 0.0123 % of capsaicin, total phenolic content as 2.83 mg gallic acid/g and an
antioxidant activity (SC50) as 10.11 mg/ml. The product is non-lrritation when tested on the
volunteers.

Lime juice, lime powder, essential oil and pectin were produced from lime cv. “Pan
Phichit” and “Pan” include the production of lime powder by spray drying. Lime powder contained
40.54 mg/100 ¢ of vitamin C. The essential oil was extracted from Lime peel which contained 3.63-
8.47% of the essential oil. The pectin was extracted from the white rind of lime and the degree of
esterification of pectin was 56.21. These products were applied in the cosmetic product which was
lime scented and has the benefit of vitamin C from lime powder.

Natural colorant powder was produced from the extract of butterfly pea flower, carrot and
pandan leaf. The color from butterfly pea flowers was extracted by 0.15 M citric acid solution and
spray dried. The colorant powder was pink with an anthocyanin content of 40.02 mg cyanidin-3-
glucoside/100 ¢. The color from carrot was extracted by a juicer and spray dried. The colorant
powder was orange color powder with carotenoid content of 8.98 mg/100 g. The color from pandan
was also was extracted by a juicer and spray dried. The green colorant powder has existed the
smell of pandan which contained chlorophyll as 103.63 mg/100 g. The Colorant powder could be

kept in aluminium foil bags for 12 months and used in food products. Furthermore, the colorant
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powder from the butterfly pea could be produced by foam-mat drying following this procedure,
mixing the extract with maltodextrin, adding 2.5% of methocel (foaming agent), whipping to be
foam, squeezing as strips onto the tray and drying. The pink colorant powder color has a solubility
of 86.92% and the anthocyanin content of 19.37 mg cyanidin-3-glucoside/100g which could be used
in sorbet products.

Hydrocolloid was extracted from Yanang leaf by extracting the insoluble solid in alcohol
with water. The extract was grey which contained 5.45% of hydrocolloids, 11.47% of uronic acid and
a similar structure to xylan. It could be used as a stabilizer in chili sauce, baby food puree by the
concentration as 1.5% and 2.0%, respectively.

Bromelain was extracted from by-products of the pineapple processing industry. The peel
with pulp was the largest amount from the by-product and the enzyme activity of bromelain was
111.36 CDU/g of the fresh weight with high enzyme purity. The protein of the squeezing extract was
separated and then freeze dried to produce bromelain powder. The bromelain powder was pale
yellow. The enzyme activity of bromelain powder was 19,832 CDU/g with the production vyield as
0.18-0.34% of the fresh weight. The bromelain powder was applied in meat marinade sauce. The
optimal amount is 0.1% by weight of meat with the marinade time not over 30 minutes. Moreover,
bromelain from the peel, pulp and core of the pineapple was used to produce an effervescent
granule of digestive-aid drink. The formulation of one serving (3.41 g) consisted of bromelain powder
0.20 g, citric acid 0.80 g, tartaric acid 0.40 g, sodium bicarbonate 0.90 g, PVP 0.15¢, antifoaming agent
0.036 g, sucralose 0.007 g, xylitol 0.80 ¢ and pineapple flavor 0.12 ¢ with the method of dry
granulation. The product has good fluidity. property with the appropriate water solubility and
maintained the enzyme activity of bromelain for 87.9% good water solubility. The effervescent time
was 94 seconds.

The extract of mangosteen peel containing alpha-mangostin as the main compound could
inhibit the growth Staphylococcus aureus. When the extract of mangosteen peel was added to
polyvinyl alcohol (PVA) film for 70,000 ppm, it acted as an anti-microbial film with the tensile
strength of 329.69 kef/cm2 and elongation of 387.10%. It could be applied as a food wrap film with
higher quality than the standard of polyethylene stretch film.

Lignin and nanocellulose were extracted from durian peel which contained 39.5% of lignin
and 10% of nanocellulose. They could be used as an additive in biofilm from cassava starch. The
film with 3% of lignin has the appropriate property to be a container for low moisture food.
Therefore, it was used to be a container of cashew nuts compared with the commercial container.
It was found that the quality of cashew nut in each container was similar when stored for 3 months.
The natural color indicator was extracted from butterfly pea flower with 0.15 M acetic acid. The
color enabled to change in various pH buffer solutions and it was stable. When the color indicator
was added into the composite film, PVA and chitosan, it could be a pH measuring film for indicating
the deterioration and the freshness of the fish meat. The color of the film would change depending

on the increase of microorganisms and ammmonia gas inside the package.
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a v 6 a o & a & = a a A S a a & a
yiauazaeiugromsn Al nnavydualledu 18.2 ppm wSnindestiuaule@y 16.7 ppm nWinFvidl
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Y ] = s & P a a = vad o v oA a ot
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waanaged Iyaviauiral 175-176 asrwalded arsaratguaduguniulullngduudmesganiuna
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3. dhwrunins ssundulinalussegedy fsauisrdanieluundsmosiniud Weafuay
néuney fnuaudfsueyyadasy Yredesiulsaduldiudneg lnensaivaueyyadaselnegluniie
aunanssneiule mmﬂmﬂmm u’nasﬁ,uiﬂvawﬂwmﬂmmavmﬂmu Ine2338d (2545) o3y
msviszunang Ingldainudeuananuuuanudenuzunidenisainuguni 100 ssmwades wiu 1
wl foudu wuidisannvaanasiiauveiiudenuzunaddd nsviuRzurandagld
ihideunglaaludndiniuzundeiiioungleauazuealafinaiu DE26 Sasndnu 100:30 Loiudn st
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4. vhfuneusgmeanuzun dnnhulfiduaslfnduesiunivarslugramnssuomis
\30sny wazAsesd1ene Tasvedldnnelutiusneg wu Aeuneusiunay Tne Rao and McClements
(2014) ¥iFumsariminguuzun (Lemon Oil) 91niUdenvesurum lasfnwnmawdsudiiaduluguuuy
Oil in water W‘Udﬂ@ﬂﬂ“ﬂisﬂauﬁauiﬂfyjsuaﬂﬁﬁﬁuuzUWQﬁﬁa monoterpenes 35% sesquiterpenes 14%
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5. ARy (Pectin) fosdusznoufunoduennilsd ilulassadvesnineadvasivtuguioy
nnviln Hreiasundagadlvivun ufause wazBavguldidntos v iduasivilniAnes aunso

q
o

thinldlugnamnssuemsiieiinauniewageuBudedortu wu lualuloandu wad Ju
anou vJusu suvedaiinnsliluindeadrenadnaae (Wang et al, 2014) Tnesialuanunsanumadiuly
ualsiunesia 1wy ueuila nde uziilos i3t Au uzahe 1Hudu TwmalinszgauetiDaussduasiinafu
TudenUsinags dslulszmalvedivnsenaduogmanssia wu dule uzun uavazngn aduunas
veuNARUSIIIYIR lasaugiibuasane (2549) iﬂﬂﬂmamﬁwmaqml,l,ﬂsmm fiasionisatamaRain
Waondmilureszundadutanudens nuhansiunzaudensatamafundenuzun fe 14
nsnndemnududu 109% Tagtwidn U5u pH arsazansliviidy 2 1natade 60 und axldansadn
ARy 2.30:0.05% Yntnusie Sdnuslunsanden 91u gannutuld Thdefdthma Weavaned
wldansavarsladivdosisdimady & pH 34 eunsavdessasiinnaniensnauiuienn i
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ysUszamduiia uazfudadeifsgelvifuilandnauladonuas sjamummﬂuﬂuw] dmiuems
LLﬂigUﬂiiMﬁmiwammamaﬂﬁLiJasJuLqumaamamme sansfvinunAfinavildiAanis
Wasuwasiveswanfasideduiy dnuisiufedddnaemaienaununinudsuulasdiifiniy
luszmitnisndnuasiiierilindn fariffaiiane dagtudduesginauemsiisiangn nieldie
v‘iﬂﬁﬁmﬁmﬁlﬁwﬁﬁﬁmﬁmm?ffu (niEnwazauy, 1.U.4.) wansuslnadddansieimudsunaunniull
ohliAnsunnesegunw Jagtufuslnalimnuddysogunmenniuidiauaulasudsssumni
fafpaniivanniu esndianudasnfouasdansddyiifauautfdueyyadassde W ssaingd
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grunaduivaulnsildifuommuandusndaulus Weduianlugunagldasazane
fifrduniinduinanlelasaeaassdiieglulugiun Fsdivhmalelaaduosdussnaundn Saaemni
adelonauiiadaliainamienzia esdusznaunuaiivasarsadalugrunaiviiaanarivan
sansnglstinndreadetuimaiinululeuauainuienm lewauanidnaarn uazlsuauainuinihe
dhmandussdusznaundnlulslnsaeaasedainlugiuns fe tianalalsa 73% (3n37, 2550) uonanil
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LUsAudmaes (Coelho et al., 2013) uagils1m1iias (Ramli, 2017)

idesanuszmalnededuindnduizsnelngigavedian Seudgnduuzsaiugianiiie
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(U3 uay 85IuUN3, 2530) MsAtussansazaretrilos iy (Kethawa, 2011) M3dudadaoinias
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Hagtufuilnafiusuagiuldlafunsguagunmuesiaesiniu waldunsndnuagnig
vilnandnsuriifroguamiaiugedu Insnmendnsusiitensquaguniniifdany senouvesansar
MNsITNNATEBNTagUAgUAmFeg1TUsEAvEam Tamnuvasade wazdsimainnatrafesdilidde
FUAMN
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aunsaldlaegnsUaenie (Generally Recognized As Safe) lagaiAn1991%15has81903UI LN A
ﬁw%’gam%m(u.s. Food and Drug Administration, 2019; Hikisz and Bernasinska-Slomczewska, 2021)
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NARoMSLENUTIUAYgaTiTed e lne U FeiliisazdesuilnauatgaiilUsedsenady
Jgymfugdiiiangndulden suitedidévaumdnouledusefiaulusuuuuiniosdiniinng
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navosfmseanseangnsdfnyldd annisavareluussiusealufinuaziideeniioliassdaly
nszzosld Wudu Snvadusluuuiiinsildlddofiunsneduaisens Indu viewssn 3
BansihdsenseiawesTvedivilillsanaia naundusalifeUszasdvasinels uasisgaaiuauls
voulalaiiosaniianomdamani1 gy iluausasuussmusidaniountgala (Gothoskar
and Kshirsagar, 2004) FanaAdetsalidvaneeAnmnsineuluiusediauandulssaiadalag
ihiduanaeaeulusiudeenusauasyhuisieisuidonudanninedosudisdosneulsiuse
fauluguuuunsyaosidaiunisdesenimuindn Susifiequniniiidiuussnevaisatauas
asdAgaInssauTAionsguaguameseaseuagulusUuUUTemanSumilogun miisinaiuasTe
dzansion1shiau Yaonde LLazLﬁuﬁaam%’umﬂﬁﬁim Jadhudsd iy Ineuszondlivaluladingg
Bnsadeansdrdguaznisiilidssendldlundndumenisuazigdians aihlilawmealulagnisuge
WA furifieaunmidsaseliAndsslonirogunimmosslng nuadunsiiuyarvesmanmaunyns
duaduliinsléfnnivannudanainvaslulsemalindulsslond Fudunmsdedunelilinumens
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Zimmer et al. (2012) ﬁﬂmﬂ%mmmiﬂizﬂau?\luaaﬂﬁy’wmuazqwémiéfma%aﬁaimaami
arauaulsBuanniniiadalasioniuea wuhasatauaulsduainndndguentiduamsiuoyyadass
wazansdumssniay lnsansadauaulsdunnniniiadaldfivimuasusznoufiuedniimun 180.08
mg GAE/g uagnvisn1siusyyadaszuanaiud EC50 1ng3% DPPH winfu 267.58 pg/ml uawSsfiqns
Juansiunmssniauiifilszansnmlumsiuszendldmasnundainen

walleduesd (capsaicinoids) Wuansusznaudidyveamnin AvhliAnndunassalaiou 34
Usznaumguauledu (capsaicin) 1Uunuasan Ae 61 % lalalasuaule@u (dihydrocapsaicin) 22 %
uaslalalasuaule@u (nordihydrocapsaicin) 1% laluwaula@u (homocapsicin) 1% wazlalulalalas
uaUle@u (homodihydrocapsaicin) 1% (Cisneros-Pineda et al., 2007) lassadanmsiniivosuaulasdu
Ao 8-methyl-n-vanillyl-6-noneamide ﬁqmﬂmaqaﬁqﬁ C15HNO; ansuaUledunvunnluusnande
ununansdvnivdeiiBondt “snuin” (Placenta) Tuduveaile Wion uazwdaninasdiarsuauleduey
o8N (Reyes-Escogido et al., 2011)
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UITNIUIA aAnTENLEY T191891unFIT8IiInslY capsaicin TusUuuuaTuLAz ULzl TLilD
fnungueInmstaniEods wu TsaUssam post-herpetic Uanndaniiouaznszgn Tsmdulszamsniay
I lsadeiden wazlosniauFUIneYn uaﬂmﬂﬁé’ﬂﬁi’ﬁ,ﬁa%ﬂmmmsﬂfmmﬂﬁu, Tsmaziin
Ry 1 Jufu (Reyes-Escogido et. al., 2011)
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Thayne et. al. (2003) Anwin1stdarsualleBuiiionseAun1svenefi10Inaandon i Ings
wudnanswaulsduanunsanssdunisinaieuresdents lngaswaulsduaznsedudulssamiiamis
livaendenusnarviiveed) wazienluidedianislanuy

Ghita et. al. (2017) Anwnisldansuaulefumuinimilaveanguemagoudiuiu 27 au uay
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A1TFIRUUINLLIY (Foam-mat drying) i unisiiineniavsefisuivesnanduduiie
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voamanfndnuusdunesiuss nduinimesmnndsfuusiuuunaudniluud wheauiourie
arnadeu Weesuiarslidnvagluse W ansariiius nduwiudng wdeunaziBualddne
Tnssa¥rswesemnaidng o axdignguogialy Saundusuldae defvasnmailmduliy asviedia
Snsmsviuieeseims iesnlessaddidugnsuvedivy vildiHuiRfsdun dealidissme
Iihsuaniitu omnstedudatuanudoulussesnandu teanmsgadenunimens lnsanigdu
N savese1NT (Rndma, 2536)

Tudsgmalnedigdnuvideriinadanisiuisuulnuuunluds synaldlunsWaundndue
osanuaeede wWu nswantihnsuifiennssiandasnisiukuuulnuum Tneldarsazans
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70 ssrnealdoa Wuan 60 unl (Bangiu wazamy, 2561) N1skAnAUAMIIINNTE EsuLAdlaeld
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waztutmilng fonmnd 60 esmeadioa nauay Intuuenninineandeiiestiusie uans
afindulalithluinmgiviinumsualsiiussdiomundeeiosaualnsilafines aruaunsoluns
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Abstracts

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
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(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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