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Abstract

Nowadays, consumer interest in healthy products has increased. This research project,
therefore, studies the application of natural extracts in food and cosmetics and transfers
knowledge to the general public and community enterprises for commercial production. The
experiments were conducted at the Postharvest and Processing Research and Development
Division between October 2020 to September 2021. This research project consists of 2
experiments, which are research and development to expand commercial lime products and
research and development to expand products from commercial butterfly pea flowers. There
are four products applied to the technology transfer, which are two types of cosmetic products,
namely, soap bar and body lotion with lime powder. And, Two types of food products are ready-
to-drink butterfly pea juice and butterfly pea jelly. 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 the TISI 13-
2561 standard. The body lotion contains 1.5% lime powder had a" pH of *5.22, microbial counts,
and stability were in acceptance of TISI 15-2561 standards. Both products did not irritate the 22
normal-skin volunteers. The ready-to-drink butterfly pea juice had the optimized formula was,
drinking 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-glucoside /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. After both products were stored at 4-
8 degrees Celsius for 14 days, the microbial qualities of both products were in acceptance
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 by transferring technology to Ban Kanom
Pang Khing community. enterprises in Laem District, Phetchaburi province by delivering a

production trial kit with Video clips of the production process to try and practice making products.
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The appearance of lime powder

Soap bars containing lime powder

Body lotion containing lime powder

Production of soap bars and body lotion with lime powder by
Ban Khanom Pang Khing community enterprise group

The appearance of butterfly pea powder

The appearance of ready to drink juice products in different butterfly
pea powder (0.0-3.0%)

The appearance of ready to drink juice product was kept at 4-8 °C
for 14 days

The appearance of butterfly pea jelly product was kept.at 4-8 °C
for 14 days

Production of ready to drink juice and soft jelly with butterfly pea

powder by Ban Khanom Pang Khing community enterprise group
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Physical properties of lime powder

Phytochemical and chemical properties of lime powder

Properties of soap bar with lime powder

Acceptance scores of soap bar with lime powder

Properties of body lotion with lime powder

Acceptance scores of body lotion with lime powder

Properties of soap bar with lime powder produced by Ban Khanom Pang
Khing community enterprise group

Properties of body lotion with lime powder produced by Ban Khanom
Pang Khing community enterprise group

Acceptance scores of soap bar with lime powder after production by
Ban Khanom Pang Khing community enterprise group

Acceptance scores of body lotion with lime powder after production
by Ban Khanom Pang Khing community. enterprise group

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

Sensory evaluation of ready to drink juice products in different butterfly
pea powder (0.5-3.0%)

The quality ofiready to drink butterfly pea juice product was kept at
4-8 °C for 14 days

The quality.of butterfly pea jelly product was kept at 4-8 °C

for 14 days

Sensory evaluation of ready to drink butterfly pea juice product and
butterfly pea jelly product by Ban Khanom Pang Khing community

enterprises group
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1. AnsioUszanuruiunganensns/ngulavnaguvy IswssunsintinausuidefiAnas
AndevUszanunuiitewnisuaiumieudesiuresngunuasnsiivgnusunvienduiamiagumy
vi3efUsznaunisiianla
2. neRRWHARAIINEASuiATosd T dUNANTBINZINING WazAlAsIziRMN
2.1 W3PUNLUINLAENAFBUAMANTAYDINTUIING
WIguuzuINg lnednuuasainisvedilant uazauy (2562) lngiuzuriiugududvinaiuazein
Kuendruunusazdin ndududianediudunmissisaieaniswenfinn Wuna 10 uad
nnthuiusuniildefusealnandndu (OF 10-12) ludnstdan 80:20 Ingtmiin mulddniusae
winstiuriafiody Mnduuviuiafoinioniufuuuniudes guungivida (nlet temperature)
150+2 °Counnddvresan (Outlet temperature) 80+2 °C pump 7.75 mL/min air flow 3.9 m/s
thurumkamagouanaulR il
~ Sovazaeanandndild (% yield)
- USinaennaty anaiiSues AOAC 984.25.(2012)
~ ATewmeswaniiin (water activity, a,) FRelABInANBMESHONTIA
- A1 pH ML35Y049 Suravanichnirachom et al. (2018)
théeghausunng 5 ¢ azattlundulsuns 25 fadans ntutad pH feides
pH meter
- ﬂ%mm%ﬁlﬁﬂazmﬁﬂﬁﬁzﬂwm (total soluble solids) #eLa3ae hand refractometer
- 1@ spuu CIE(L*ar b¥).Meiniesing
- ffinnsazansti (water soluble index) anuiswes Jafari et al. (2017)

a

A2981908UIHe 2.5 ¢ aza1euIndu 30 ml vortex tuian 1wl uasuuigaug

kY
]
=

37 °C \Jutian 30 wai-aantduuly centrifuge 7 3,500 rpm tJutaan 20 urd danigdiula eud
gaundl 105 °C Feuwtinasvateu wanhindnuadviinsagaiein aeaunis

Dried supernactant weight
WSI = — . x 100
Initial weight

_ JBsnansavionun Anaisues AOAC 942.15 (2012)

- USuraienfiud aqe3snistnwmsenu 2,6-lraslsdulaiuea mu3sves AOAC 967.21
(2012) Ay me/ 100g DW

- Usinasflusananun afndaeg1sannuyuning saulasannisves Kim et al. (2016) way

Muthukumarasamy et al. (2018) 1A81NUZUBNET AR IBIUNIUOAAMILTNTY 80% TusnI1dIU 1:10
mammwauﬂunm 7 u andunsesiaensznunsenues 1 thanlauninsziusinaiiueanue
M35 U8s Beato et al. (2010) Awanuduy mg GAE/ 100g DW ImmEmmﬂﬂi'mlmmgmﬂi@Lmaaﬂ
fiaududu 0-100 me/t
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- auansalunisiueyyadase DPPH au3gees Saikia et al. (2014) Awiandu
mg VCEAC/100g DW) Tagiiteuannnsinnmsgiudaniiud (L-ascorbic acid) firnandudu 0-100 me/t
- quiudanmaviaueseuleslinlsfiuades Dopachrome Tnsaudidoaunnuas
AL anluig e Auandua 1IC Wisufisuiuasunsgiunsaladn (kojic acid)
- grsmedanmlunissudinisinuveseuledivistiuawaznissudinisaiadag
wandulueadinzidsasailuin (B16F10) Tnsauiifoaunmuazanue wilug $1in
2.2 VINARINITHANAYNDUNANNZUTING
wIvuay deunaunzuang Tngtuaayla 960 ¢ nasslvavarefgumail 75-80 °C lagn1s
Tfennufeuriuii fdlvigugianasiionmnives iogumafindeuszana 60-65 °C uuru1Ing 15 g
Aazarslutiingy 15 mlauliidrdu wdnduansiude Microcare PHC 6 ¢ thsfumoussinenay
nyudoanazlsaunslusnsndiu 3:2 Ui 5 ¢ aulddrunanimuaduieiiontu udauwm
auifui@alau Tnsrosdaevusaiiielaies Advudsiigumgivioanduna 344l andutiunse
Frefidudn mmifuthaninsginun el
- A lussuu CIE Lab (L*a*b*®)
- A1 pH ML3BV4 Setiadi and Anindia (2018)
ay 1 n3u avaneluthngu 10 fadans thluindn pH shewrses pH meter
- ANAIFIVDINDY (foam stability) #1135V Setiadi and Anindia (2018)
ay 1 g azangluih 5 ml ntuduaddunssuend 10 mliwgieirdounn (vortex)
nan 11l farnugevesies a Landl 30 Junit waz 5. Uit YnanduwidesazAuAs Feauns
foam height (mm) ..

foam stability (%) = %X 100

foam height (imm);

- UBanauguvidd 1 diinaqaundianun (total plate count) Usinafaduazs1iiaan
(total yeast and mold count) ‘gIﬂISJLLua (1ap] lusn (Pseudomonas aeruginosa) a@nillafenfa solied
(Staphylococcus aureus) WAUAA1 datuaud (Candida albicans) wagmaeansiaea (Clostridium spp.)

- M3TEAELARIRBRINTNI8TT single patch test vin1snaaeulunguetaiainsiiung
(non sensitive skin) §1uau 22 Au Tagvurunageuisiietsayanududu 0.2% wA) wlzuiw
LHundsvetoatdadasduiiat 48 9alus ndwnunzuHuNAaaUeen B1uNaTiaaT 30 WIT wag
24 39 pudiu vhmsneaeulneuisnidsuauny wide dria

- MINAFBUN1TEONTUVBIUSIAA #7878 7 point hedonic scale TuIUENAGBY 30 AU

2.3 vaapsmsranladuiissikauuzuing ddnnauladulnoulseendiunausandu 3 g il

wd A
hndu 71.4 %
NALIU 4.0 %
WU UNL 0.4 %
EDTAZNa 0.2 %
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e B

o—

drfusin 4.0 %
aRuLsn-21 3.5 %
danatuulglen (C12-15) 3.0 %
Tolansafialusainn 3.0 %
NAYOIANDUDALALLIN 2.0 %
WURLdIYSAa lnatdaLsv 1.0 %
L1038 WBANDEed 0.5 %
wla C
hndu 3.0 %
ULUTIN 1.5 %
nseaulnanoa 1.0 %
arsnude (lulasuas fivowd) 0.8 %
Insiefianilu 0.5 %
drfuneuszive 0.2 %

WIBNATUNANLAAZ ALY NAY PaTl
arunaua A wisulnonauLsuwnuiy kag EDTA2Na adlundwedy aulidiunaunsyaie
1 ntiunantinduasly dhluldanudeundeuauaudiunanianunazateduiofendy

a

daunawtla B weslneidrunauienmanaiid e tuudluliadoud gumgd
70 °C quadrmaasavaoNaraeldueiieniy

drunaula C wToulng dmgutansmanlutindy AuauuzuIINgazals 91nYuLRy
lastomluanfiuadly ausuarsazaefomndudeadetu dwsvddmon wislaeiduen
suvenaufunsefidulnanes auliid iy nduivlunmusuiUeainauniniulfou

nswssaladunauusuIng inlagihdunana A uaz wa B unlvianueuaudiunaula A
fgauunfivssuna 75 “Cuavdaunianna B Sgamaliuseana 70 °C Mntunaudunanii 2 d9u
ety Tnethdunauwa B oy q wadudiuwauna A ndeutudeniacduriinfiofu audiunan
9 2 daunanewduilowdendu sniuislidunauiouagumgianasiigungiives audiunay
fonmndl 45 °C virdunamma C liun dnmrumns dniiduvenssve wavanstude (Microcare PHO)
wawadly aulsidniy felidesusvana 2 $alus anduussalunisuy wesiluinsesinannedal

- @1 pH Iadheia3as pH meter

- fid Tusguu CIE Lab (L*a*b¥)

- AUASEAIN AIUNINTFIUQAAIMNTTY LOd HAAAUINNIUITIAY (wen. Lod 15-2561)
Taethsegsladuiiussluussadas iuiigamad 4:2 °C 1unan 24 dalus wdahluifuiigumgd
45+2 °C LHuian 24 Fals nifurhdiauninazasu 4 sev thiegeisliiduiigumgiivios udaily
MTIVADUANAN LALN anwauzUsIng Ad uae pH LUSsuLiBuRUAMNINLALYBIHNERS U

- UBnaugduvisd 1dun Usinanaunidianan (total plate count) Usinafaduazs1iiaan
(total yeast and mold count) SQJIWIEJLLUEI LLE)ER?IL!GM (Pseudomonas aeruginosa) anfllafanfa
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99L38a (Staphylococcus aureus) LAuA A1 8atLAud (Candida albicans) hazAaoans LA ol
(Clostridium spp.)

- NNIEANLLABINBRINGTINIETT single patch test insnaaeulunquetaradasiaung
$1uau 22 au TasthusiunaaeuififogisladunUzasuinaunundwesenaadasidunan 48 dalus
NFINUNZLHUNARBUBDN BIUNATLIAN 30 U7 Wag 24 Falus puddy imsneaeulaguion
Wsuaunu Leide i

- MINAFBUNTERNTUVBIEUSLAA MI8TT 7-point hedonic scale FuIULVAHDU 30 AY
3. dngnennalulad

3.1 UssBneienenesdmNSuiyanaily
3.2 sngneamaluladunnguiaviayuuy
Jonsendeinleuaninszuiumandn Teyaisnisndn uazdiunandmiundn nandusiayiou
HanuzuIng wagladunauuzuning Wiinguiamiagusuiuvuadeds g, Tauiuay 0. Uruunay
9. 1953 I enAaeNAnase waztdleg 1aNanA e A n19ng WA ALY N IUNARBINE ML
Ansrzannin dwelud
- ayfPUNANNZUIING | pH ANUAIIYRINeY uazAd
- latumauuzundng : pH Ad anuasanIn (@ungil 4 °C aqunu 45 °C 4 sou)
4. aspunsBaNsUvasUsinavaNanfusindin1snanvesnguIa R yuTLiUNIsE1eon
VuuunaaeunIIUssamauda 7-point hedonicscale fnaaeuiluaundnnguiavisgusuy
Unurundeds $9uiu 10 A
5. AATISHAUNUNITHER
AwINAUUNIHERveINAn Myt oukaslatunauns Il usEAUTD U URNNS

NIINAABIN 2 NITIVBUATNAUIVLIIRANBA AT INARND NS YTULTIN VY

(4

YU

o v

o o a 1 a a Y v v o a o
VNANTANAFITAINNABNDYTULWINIYAITALAIUNTATATAVUUVY 0.15 M dnangannu 60 °C Uy
30 U9 BRTIEIUADNS YT UL A vazae 1:50 (w/v) Uransanadi lasziveinoonielialsans
N a 2 a Py 1w o & ¢ a 5 o ° ° v
HUsuuvedsNagatedlayindu 8 °B andunaunoalniangniu 20% laguimin Unluinuwis

1. MINARENIRINADND Y
&

14

wuunusey Neumngiiauieauidn 160 °C
2. Anwnsuszenaldansainaandgydulundndusiundyduniounuuaziwaadydu

[

3

1% '
[ o 14

2.1 Anwinsussyndlddnannnendgydulundndamundydunsounu Inguussseaudsunudns

o

oY

a

NADNSYTU 6 TZAU MLHUNITVAGDILUU CRD 911U 3 91 & 6 N353 LauA
N350335 1 USunaudng 0.5%
5503591 2 USuneuEng 1.0%
5503391 3 USunaudng 1.5%
5503391 4 USunauding 2.0%
5503591 5 USueuEng 2.5%
5503391 6 USHaudng 3.0%
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v 1%
S o

fUununsiudadneife maudimawazdnslmndiiu asdnlagldluuiunans iWevngu
Tddunauadly auliazans ddeigamal 85 °C w1 3 Wl UssgUIRva e Thnmsvaedusietayenn

MTIRAMNIN LAlA

Vsinawewdefiazanenh Sndeweses hand refractometer

@ Snsneszuy CIE L*a*b* fewa3ana3asind (Minolta CR 400)

A1 pH A8 pH-meter

Usunaueulnlweniiu mels pH-differential (Giusti and Wrolstad, 2005)
ansUszneuiiueanievun @833 total phenols assay (Kim et al, 2003)
ANUANUIAANUBLYABATEAIEIS DPPH (Kim et al, 2002)
NAABUNNUIETENEUNEA1875 hedonic scale (7 point) MuuaAzwUY 1= lugeuuin

2 = ldyoutrunans 3 = Liveuldntios 4 = 19 5 = VOUANUDY 6 = WOUUIUAAN UAY 7 = YOUNIN

lngnageuiuIu 20 AU LieAnanansidyTunseusuivangay

AnwregnsiusnyINEnd ueiu Sy TunSouAN 1WNUNIITIAABILUU CRD 91u3U 3 41

1 8 n35u3s TowA

aaa [ [y
ATIUITN 1 27YN1ILNUINYN 09U

aaa [ [y
AFIUITN 2 27YNILNUINYN 29U

330387 3 91gmsLiusne 4 Ju

aaa [ [y
ATIUITN 4 27YNILNUINYN 6 U

aaa [ [y
AFINIIN 5 27YNILNUINYN 8 19U

aaa [ Ly
AFTUITN 6 27YNIINUINY 10 YU

aaa [ Y
ATINIIN 7 21YNIINUINYT 123U

aaa & @ )
AFIUITN 8 @']E!ﬂ’]'ﬁLﬂ‘UiﬂT&ﬂ 147U

a

YNsARUNS yTunSoufuaNgasnzan udiegaigaugl 4-8 °C \uszesiaan

Y

14 U gudieg1ann 2 U WenTIanmn I laun

A

ANd
A pH
YSunaureandaiiazaneti
Usurnumaulnlboeniu
an5Usynaulunanianue
b4 a ¥ aa
ANNAININAUBYYADATENIYIT DPPH
AENTN m”’l‘m]q dunsd lawn Total Plate count, Bacillus cereus, Clostridium

perfringens, Coliforms, Escherichia coli, Listeria monocytogenes, Staphylococcus aureus,

Salmonella spp. wa¥ Yeasts and Molds yinnsnaaeulagusnaud el uinsuagidenienisunme
LAZNITIAYATUIALDLTEY 9119

2.2 Anwimsuszgndlddnsannaensdulundndueiiead MmEAREnTuelead nugnsves
1333900 wazAnsy (2563) Inedldiunanusenaunig 11 70.6% 11a1a 25.0% A151AWUY 1.9% Lagdks
2.5% g midn Tunoun1sViINananel Ao nautina axe wazansiduuy idduiedesiu
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nsvudaduiou aeilagldlniiunars wetngulddiunanaslu aunasaan lagldlnuiunaiseiie
Mgaungil 85 °C wu 3 Wil nldnvuy
A1 aRUTNNUBIHAR AR TIUHUNITIAABILUY CRD $1uaw 3 91 8 8 9333

oun
N3TIART 1 019msLAuinw 0 Fu
n39357 2 o1gmAudnw 2 Fu
NIIIET 3 engmaifiuinw 4 fu
N335 4 o1gmsLAuinw 6 Ju
NIIAET 5 egmaifiuinw 8 fu
ﬂmﬁ%ﬁ 6 913U 10 Fu

[ LY
ﬂiﬁiJ’Jﬁ‘VI 7 27gNIILNUINY 12 U

h

-3 [
ﬂiill']ﬁ“l/l 8 27YNILNUINYN 14 93U

o

ynsuameadsytu iuiiegsiioamall 4-8 °C 1usyazan 14 §uduiiedimn 2 fu
Wlemsranaunm o
- Ad
- A1 pH
- Usinaveaudeitazaneih
- Usnaeulnleeiu
- msUszneufiueiniioun
- ANUANNNINAUDYYadATEAIYTS DPPH
- @mmwﬁ mf\;ﬁuw‘%é oA Total Plate count, Staphylococcus aureus, Escherichia coli
wag Yeasts and Molds vin1snaaeulagusneaudvesuiinisuazidenianisunnduaznisinyns
Wiy 1in
23 funudununisianvasmansuriidydunieufuuassadsysulussdutesufing
3. insveerandnineiandnandgytudenigivd
3.1 mwaﬂammmgLmqﬂﬂawaiﬂiugﬂqumsmimmhuﬁaaaulaﬁ Tuiade nsuEn
HARAUYIDMNTINENDNB QYTU
3.2 dgmeawaluladuinguiamisguruduaundads 2. wesy3 Tnedaviaduidledunon
n1skAnsINdiet oy adunanTe AR SusiLar ST suganaaondn SadvlulinguiamAagumy

LNOVAABINANDSI

2. NSUSUNUIUUSZUIUTZIINGU
Mg O eSvoyi@ilofud. oo (WWsnuansmangiuluniauan)
U wasunlasauuszuna TS UIENITIUBEUMUB oo

QO wWasuuasinguszasd/mandn TUsnoSurmBtURHULUAT. ..o
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uN?l 3 Nan1sAnNE

3.1 NANISALUIIUVBILATINTG
ANSNAABIN 1 N15IVULATNAIUIVYNYNANANNUNIINUTUINTINYE

1. MsAnsaUsEaUMUAUNgINEATNS/NguIsmRIYNYY INewSuNsTaRnaUsILEsUR RN
AasioUszarunudunguIamiagusudiuvundeds . Uruunay 0. UIulvay 2.Inysus
HugferwalamealulaBnisuanuanfnsiadosdienaannuzuiing
2. MINAABINARKANANTILATDIdD1TITlEIUNANYB NN UazAATIEIiRMIN T
2.1 MIFTYUNLUIINILALNAFBUAAN
nandnuruIRIAEN ST U LU es N uzu gL ulinanda iy 13.27% dnune
Usingrlunsuwiis @v19a33 09 Figure 1 JaudAnisnmenindsianslu Table 1 AgdiFad L* 50.3 a* -0.2
WAz b* 4.6 ANNTU 2.5% ANBWeiLeniAn 0.15 uaze pH 2.50

i
ored
’ {
N
A N

Figure 1 The 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
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dnsuarsdrAyiazauUinIualvomzuINg INNSANEINUIINEUIMNEDIAUIENDUVDINTA
Wavue 20.32% e3uuning dUsunadandudtommn 19.25 me/100eDW waziuSunamueanvun
82.26 mg GAE/100gDW fauandli Table 2 dsuauiRvoImz UM mﬂmiﬁﬂmwua’mzu’nmﬁm/é
Tunnsfueyyadase DPPH TasdlA1 31.74 mgVCEAC/ 100gDW wagflgnilunisdudsnisvhauues
uledlnlsdma Fadweuledddylunalnnisadadiadivafuvesiionds (Wselndia, 2561) Tned
Apnududuiivilinmsvinureseuluiivlsuaanas 50% (Cs) Wiy 3.52 me/ml Ay 0.037 i
Y8R 1Cso ¥8IN5AIATN FaTANTTY 0.02 mU/ml @onnd s UNANITNAAD UGS VOIULUIINY
Aowwadavunizid saualunn (B16F10) §anuinuzuninefinanududy 1 me/ml @wnsaduds
nsvhauveeuledlnlsdualueadimnzdoddd 32.91% wazmsdudinsaiiadiedwarivluad
wnzidesld 45.45% ﬁaaﬂ'jﬂmimmmuﬂimiﬂ%ﬂs‘fammsaé’ué’?&maﬁwmmaaLaulsziﬁlﬂs%t,uml,av
nsadradedwadulueadimzidsaalunwiiiu 82,30 waz 76.91% fimnududu 1 me/ml (Table 2)
TngaudAn1Ti1ueuLadassUausuIINILAY auumiumw‘uaumammuuuu u’m Wuwauiain
99AUTENOUVDITNNUT UAAITUTENDUN UDAVDINLUIINS mawmaamqm fignslunisindu
ouyadasy Snitsdangndlunisdndulangylvanunsaduiuny aeviesansluoulesflnlsdiua
loulesiiAnanuaios 5suFAselunssuiunisadadedwanBulilld (Uselndie, 2561) uenaini
uzunnadfesdusenauresnndnindadunsalunquuesuganlensenddsiions lunisisawdawad
Aovids dssalvEaduulanas sessuazdfdniduandedwarivansas Snvisdslldumiensedu
TiAnn1sasragadialuddnaie (Babilas et al., 2012) dzu1inedadinnurauladmsuiunlddu
aseengyisluiaiesdeninguiasuiuudn

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 g DW
Total phenol compound 82.26 +4.19 mg GAE/ 100 ¢ DW
Antiradical scavenging DPPH 31.74 +3.18 mg VCEAC/ 100 ¢ DW
Antityrosinase-activity 3.52 +0.02 mg/ml

(ICsp of kojic acid =0.02  mg/ml)

Biological actitvies on B16F10 melanoma cells

- Tyrosinase inhibition 3291 +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)
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2.2 MINARBIHANAYNDUNAUNTUIINS
AynouNANNZUIINIUTUI 1.4% FaAadu 4 Winvesan ICs vaIn1sdudanisyinauveaaulel
InlsBuavesuzuning Wnvayfounauuzunmladanvaenoula Avdedgeu A Figure 2

Figure 2 Soap bars containing lime powder

ayffoufliiland L* 41.88 a* -1.11 b* 9.54 auasiaveasluan 5 ¥l iy 97.11% uag
fien pH 9.21 ogluth pH 8-10 Fadursivanzandmivay ([Auns, 2508) dwsuUsinugdunid
yosayfounanzuIng wuinfiuinaeglunasiinnsgugnamnsaea aynounaaulng fvua
fo Usinauuaili3e Sad wazsiiomue iy 10° CFU/g (Avaaeuiiviinaqdunidiimuntiosndi
10 CFU/g uazUsuadanuazsionun doondn 10 CFU/g tagliwuide glaluuua uogdluwn
anilladondd oel3ea wauRn daduaud uasraoandifey (Wen. tea 13-2561) Auandlu Table 3
LAEINMINAFOUMITEATBLARI BRI alueanalAsNaLR UG 911U 22 AU AIE33 single patch test
wuildifnnisseaeediunguenaiadnag

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 Not Detected Not Detected
Candida albicans Not Detected Not Detected
Staphylococcus aureus Not Detected Not Detected
Clostridium spp. Not Detected Not Detected
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dMTUNTURNTUVRNANA UINAY A DUNANNLUIING WUIINFUENAARUTINIY 30 AU TANUYEY
dneasiondu & USunavles wazanuguiuneil lnedazuuwiade 5.33 5.80 5.63 uay 5.77 AvhUY
AU vaueRdiaugeuUUNaNiaANANar e Inelazuuuaie 6.03 Avkul fakantly Table 4

Table 4 Acceptance scores of soap bar with lime powder

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 NMIVINADINAALATUNALLZUTING
TadunannzuInaUsunm 1.5% Feanidu 4 wi1veean ICs v8ennsdudanisyiauvesioulesl
InlsBuavosmzruning Insladunauusunnailaianvauzduddatudvnniy daanddy Figure 3

Figure 3 Body lotion containing lime powder

Tneladunausgunnddlend L* 44.43 a* 058 b* 1.47 faunmdulumaiinessugaamnssiea
KA U aR waRa ulnsimue Ae deAn pH WAl 5.22 asﬂuﬁaaﬁmm%mﬁmum A 3.5-7.5 uay
darunanmldifinnsuendudienadeuiianioy zaungil 4 °C aam‘uammu 45 °C \Junan 4 seu
sufeivTinagdunidliAunaeifidimun fe Usinuuuaiide Sad wazsrasun L 10° CFU/g
(m‘mmaauuﬂimmﬁ;aumwwmuaafm 10 CFU/g LwezUSinadaduazstioan Yeenin 10 CFU/9)
warlimuitie glalunua wosdlue anillafienda eaifea waufn Saduaud unsnasaniiien (ien.
10d 15-2561) asuandlu Table 5 Waga1An15AdaUnITTEA1ULA 89n oA 1l sluenatadas
NANEIUNR F113U 22 A ETS single patch test wudnldfianisseaeidas Tunguenanasing
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Table 5 Properties of body lotion with lime powder

Properties Results Limitation following
TISI-S 15-2561
pH 522 +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
Microbiology

Total plate count <10 CFU/g 5

< 10" CFU/g
Yeast and mold count <10 CFU/¢

Pseudomonas aeruginosa
Candida albicans
Staphylococcus aureus

Clostridium spp.

Not Detected
Not Detected
Not Detected
Not Detected

Not Detected
Not Detected
Not Detected
Not Detected

AMTUNMTERNTUVRINANS M9 laTUNANNZ U IR WU ING UL AR UTILIY 30 AU TAUYBY
Antieeseaumiln Aruuayyuy nduvdani ndatigRy baganuguiundmn Tnsfnzuuuade 5.13
5.04 5.42 5.83 Waz 5.79 Azluu MuaiU Yuzfifiannuveutunansiedvesladu lasflazuuuiade
6.29 AzwuU Aauansly Table 6

Table 6 Acceptance scoresof body. lotion with lime powder

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
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3. Msggnaanalulad

nsthoveawalulad wssenidu 2 @ Ao dwvesnsdenenssdmnuiiiyanaiily uaz
nseevenmaluladuinguiaviayuuu dmsunsanevenssdanuiunyanasiald lefinsussens
KN4 Facebook live luduil 7 fugnou 2564 luadeifes msuszyndlduzunindlundndus
\n3ead1e19 (lonansUsznauNsUTIBEMLAIANUIN) ST mlad I 20 AU waznoULUUABUN M
anufiswelanduind i 16 au Andu 80% vesfidilsusseneiomn nuuvaeuauwUIgds
Heussens 93.75% welawnn uag 6.25% nela senisussenslundall

dmsunisateneamalulagunngulamisyuou lndndayanaasndnaydeukaslatuy
HasEIKe WEeurdUTRTatusun AR TUlFsnasAamRegatuauadle . oy o, S
2. iww3y3 vnaewAnass tnslatunauuzuninsldiimsuuaeuislunissaua A @) wasoa B
(drurhiiu) Wadedy anduldieiesduvdndeduiinay 2 uni Wunsldldmeniuwamduna
20 wiunu wansaneneamalulad wuinguianvnayusuimuunlels anunsaNaRaYNBUNANLEUIHS
wagladunanuzunld fauansly Figure 4

(B)
Figure 4 Production of soap bars (A) and body lotion (B) with lime powder by

Ban Khanom Pang Khing community enterprise group
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v AA o

lngaundnveanguianiaguauiidiuseusinalulagasalilidiuiy 10 au darudianalauin
70% wazianunianela 30% dmsundndusinnienguiamiandals daudAuans1aainudndoe
Ausuutdnides denansluTable 7 uaz Table 8 ludiuvedladunuitldiinnisuendu Wevnaeu

= a0 LY & o al o
mmmamwmanwazqqummwaavqaLﬂunm 4 39U ANUNUMNN UBN. Lad 15-2561 NMAUA

Table 7 Properties of soap bar with lime powder produced by Ban Khanom Pang 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

Table 8 Properties of body lotion with lime powder produced by Ban Khanom Pang 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. mvagaUNIBaNSUIBIRUSInAvRHANFTIMAINIHARB INgUI s MR YNTUTITUNTENEVIaN

HANMIVAAOUNTEBNSUNGA S usiay NounauszuIrawaglatunaausunIng uansly Table 9 uax
Table 10 Inewudhasndnnguiamisyuruturuatsdsfiamuweuliunatssed ndu Usuames
ArwiFnavenn wagaruuuroRIvesayNaNtruIn Tagliiazuun 620 6.40 6.30 6.40 uay 6.40
AzLUY AuEIRU dnsulatunanuzuning aindnveinquilauidnveudniesned avunte waz
n3@ugin Inelvinzuun 5.70 5.10 way 5.20 AzxluY MUARU wazdmuidnveuunansenaundmn
wazaugaTundsm Tngliaguu 6,10 uay 6,00 vaziifianuiinine sonnumussnuzvoaioladu
Tnglvinzuuy 4.90 AzkuY
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Table 9 Acceptance scores of soap bar with lime powder after production by

Ban Khanom Pang Khing community enterprise group

Characteristic Scores
Color 6.20 +1.42
Scent 6.40 £1.32
Foam 6.30 £1.40
The 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

Ban Khanom Pang Khing community enterprise group

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

5. AUNUNITHER
WU TAunuIngAu 680.77 ymsenlansy lneAnanuzuiugelusiailansuas 25 um
(lorhanduthagldiusuniussana 270 ¢) wazuealmandnsu siilanduas 70 v Wewwnuan
Hundadasiedosdhonmanugunnedsunu i duitldnusuuussyfasiuaendsnunisudedsl
5.1 @yfpuUNANNEUIING AUNUNINEANDUaE 7.78 UM doayuuia 50 g laeilsuyuingdu

2o
, 1AFOVULY Usunaudild (o) . o
AIUNEN — W - v o AUNUINNAU (UN)
(Uw/Alansy) (@nle 18 Aow) o
waaydsagy 125 960 120
UINAY 18 15 0.27
HUTUNING 680.77 14 6.15
Tulaswas Novd 1025 6 9.53
U UNDUTLLNY 800 5 4.00
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5.2 Taturauuzun Ik TAunuUNITNGs 87 um sedlansu ausaussavin 120 mlle 8 vin
W3U53903A 250 ml la 4 910 lnedlduyuingiu el

SIAGONUIY

dunay - Uauildl (o) dunuimgiu (un)
(U w/Alansu) o

vhndu 18 714 12.65
NaLYIY 74 40 2.92
WBULNUN 156 40 0.62
EDTA2Na 340 2 0.67
dfusidn 68 40 2.7

AReLn-21 350 35 12.01
danauulyLen (C12-15) 370 30 11.07
TolonsonaluSanm 270 30 8.10
NALYDIAUDUDALALLIN 140 20 2.76
MuURdsnsia lnaidelsn 990 10 9.90
WL938 Woanoged 105 5 0.52
LU 680.77 15 10.21
nsefaulnanea 140 10 1.39
lalasuas Wievd 1025 8 8.19
Insiefianily 100 5 0.50
dhfuneusyive 800 2 1.60

MIMARRsHl 2 MTITBLATAILNYENSNaNEATMeTaNTRan Sy TuTandivd
1. MINARTRIRINADND YT

ﬁmmﬂmaﬂé’aujéﬁ'uﬁmﬁmlﬁﬁﬂmmwﬁaﬁy AT 4.31% Aewmesueniiif 0.22 A1 pH 2.26
snaweadaftavaneni 10.3 °B Ansavane 98.71 % fd L* a* waw b* winfu 57.36, 16.02 wa -2.69
AR Usinauweulnleeniiu40.20 mg cyanidin-3-glucoside/100g ﬁmﬁlﬁﬁﬁww‘jﬁsam'gﬂa dnwouy
\Dunsdvunds Figure 5
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2. Mmyussgnalddneanaendgydulundniuiuidyfuniaunuiasieandydu

v v
a 1Y 3

2.1 mMsUszyndlddnsaneendudulundndueiindydunsouny nandueiudytundaunuila

=

1#14 (Figure 6) IRANAY Table 11 WU nsladnaUsinasnntuiinavilii st undeumuiddtu
Funaldaner C* (arwan) Senivdu i1d L (mnuadne) dananas luvasdinisladnausunamnty
finavil pH fananaademnludnsdinsndninduduuszneumsraingeansazatensadnin dmsu
Jinavewdeiiazansildvonihdytundouiuiealndidstueyludie 24.03 &1 25.40 uenaini
nslaansUsinasnniudainalii Sy tundeuuivinaamsadiiuty Tnsthsytundeunuiilddng
3.0% SURnauelzendunniigausliiunndg (p>0.05) Ausnunsosnailadng 25 uag 2.0% uenni
hdydundouduiladng 3.0% fusinumsUszneufiuedniimanuazauansnsolunsduouyadasy
mm?'iqm (p<0.05)

Table 11 Quality of ready to drink juice products 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

Cc* 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.c 0.22 bc 031 b 0.56 a 0.54 a 0.66 a
(mg cyanidin-3-glucoside/100'g)
total phenolic compound 3.59f 6.40 e 9.09d 11.14c  1394b 1641 a

(mg GAE/100 ¢)
antioxidant capacity by DPPH 197 f 315e 4.16 d 4.98 c 584 b 6.16 a
(mg VCEAC/100 ¢)

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

Figure 6 The appearance of ready to drink juice products in different butterfly pea powder
(0.0-3.0%)
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Hugnsfiomnzaulumandandndusiihsydundoud

Table 12 Sensory evaluation of ready to drink juice products in different butterfly pea powder (0.5-3.0%)

Butterfly pea Sensory evaluation

powder (%) appearance color flavor taste overall
0.5 3.15d 290d 4.05c 350 c 335e
1.0 4.10 c 395¢ 410 c 4.05c 4.00 d
1.5 5.00 b 5.00 b 4.45 bc 4.80 b 4.55 cd
2.0 540 b 570 a 4.65b 510b 5.15 bc
2.5 6.05 a 6.10 a 520 a 5.70a 5.85a
3.0 6.00 a 6.15a 535a 525 ab 530 ab

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
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fnaunmes Table 13 nanife Widydundoufuimadstulawinud Wefinnsanainarm uunneis
Y838 lAYTINTENIN19188 197 UAIBEUINTFIU (AE) 01 AE dAwvindunTennnnda 2.3 fo3ddeg1
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fudrenisytundeunudugy A1 pH maﬁwé’zy%’uw%auﬁuﬁmqmiLﬁ’U%’ms’] 0-14 Fu A lnaiAeeiu
ag/lurng 2.98 g 3.05 U%mmmawﬁﬂﬁa maﬁwaﬂluﬁm 19.47 4 20.50 B nMsiAsunuasves3unm
msmﬂm wmwmam%uwaamumﬂmﬂw 2-14 Tu dUsunaweulnlgsnduanasuanmig (p<0.05)
futhdydunsounas udy mammumamwmmmm 4-14 au farsusenouflusanianuauas
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mimmﬂmmamﬁuuwaammammm 4-8 °C \Junian 14 Ju Jusuaqdunideglunasininsgiy

HAR LYY 533/2554 uﬁmaﬂammu
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Figure 7 The appearance of ready to drink juice product was kept at 4-8 °C for 14 days
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Table 13 The quality of ready to drink butterfly pea juice product was kept at 4-8 °C for 14 days

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 -7.63 -7.40 -7.52 -7.63 -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 (°B) 19.47 20.00 20.20 20.17 20.50 20.30 20.13 20.03
anthocyanin content 0.89 a 0.72 b 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/100g)  2346a 2299ab 2273bc 2235cd 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 <1 x10*
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) <1.1 <1.1 <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 25¢) 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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Figure 8 The appearance of butterfly pea jelly product was kept at 4-8 °C for 14 days
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Table 14 The quality of butterfly pea jelly product was kept at 4-8 °C for 14 days

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 (°B) 31.87 31.30 31.60 31.40 31:37 31.53 31.37 31.43
anthocyanin content 1.16 a 1.13 a 1.10 ab 1.08 abc  1.09 abc 1.00 bc 0.98 bc 0.97 c
(mg cyanidin-3-glucoside/100 g)
total phenolic compound 25.26 a 2518 a 2458ab 2420@b" 242lab 2320 bc  23.09 bc 21.98 c
(mg GAE/100 g)
antioxidant capacity by DPPH 17.08 a 16.87 a 15.58 b 13.40 c 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 <1x 10
Staphylococcus aureus (per gram) ND ND ND ND ND ND ND ND ND
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 juice (A) and soft jelly (B) with butterfly pea powder by

Ban Khanom Pang Khing community enterprise group
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Table 15 Sensory evaluation of ready to drink butterfly pea juice product and butterfly pea

jelly product by Ban Khanom Pang Khing community enterprises group

Product Sensory evaluation
appearance color flavor taste overall
ready to drink
. 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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®) mshifanuuigoniss (Freeze drying H30 Lyophilization)  .........
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msmiruuuwos (Spray drying) (Go)
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msmifauuwuwos (Spray drying) (do)
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msmiRauuluwos (Spray drying) (do)
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sWNTIMAsEY HAMINAREY iy
Total Plate Count <1 CFU/mL
Bacilus cereus <1 CFU/mL
Clostridium perfringens. <1 CFU/mL
Coliforms <i1 MPN/100 mlL
Escherichia coll Not Detected Per 100 mL
Listeria Not Detected Per 25 mL
aureus <t CFU/mL
Salmonella_spp. Not Detected Per 25 mL
Yeast and Molds <1 CFU/mL
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Total Plate Count <Io CFU/g
Escherigtila call <30 MPN/g
Staphylococcus aureus Not Detected Per gram
veast and Molds : <10 CFU/g
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