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roxburghiana) Iasdnwesiuszneumaaiiuazarsngnuaiinnluridendens anduususinalusidendinady
4 svsu T8un 0.125, 0.250, 0.375 waz 0.500% lnevudnsousuins iewaunluniedmuyidendans santudn
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Abstract

The objective of this research was to process Cam leaves (Peristrophe roxburghiana) into a health
beverage by studying the chemical and phytochemical composition of Cam tea leaves. The quantity of
Cam tea leaves was then adjusted to four levels: 0.125, 0.250, 0.375, and 0.500% by weight per volume, to
develop into a Cam tea beverage. Subsequently, the study explored the substitution of granulated sugar with
Luo Han Guo extract at 0, 0.10, 0.15, 0.20, 0.25, 0.30% by weight of the tea, and investigated the suitable ratio
of collagen to inulin for the quality of the Cam tea beverage. The product quality was analyzed, including
lightness (L*), redness (a*), yellowness (b*), chroma (C*) and hue angle (h°), clarity (T47), pH levels, and sensory
quality assessment. It was found that Cam tea contained chemical components such as moisture, protein, fat,
ash, fiber, and carbohydrates at 7.19, 19.35, 0.33, 17.39, and 15.84% by dry weight, respectively. The total
polyphenol content and antioxidant activity, measured by the 2,2-diphenyl- |- picrylhydrazyl (DPPH) method,
were 4,905.94 mg eq GA/g dry weight and 179.74 mmole TE/g dry weight, respectively. The optimal quantity of
Cam tea for beverage production was found to be 0.375% by weight per volume, resulting in a red hue.
The suitable concentration of Luo Han Guo extract was 0.20% by weight of the tea, and the ideal collagen to
inulin ratio was 0.50:1.00. This ratio achieved the highest sensory acceptance score, significantly higher than
other variations (p<0.05), with a moderate liking score of 7.30. The nutritional value of the Cam tea beverage,
mixed with collagen and inulin in a 180 ml bottle, was determined to provide 10 kilocalories of energy, 2 grams
of dietary fiber, and 25 milligrams of sodium per consumption unit.
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Fuidenifang f3e3nenmansn Peristrophe roxburehiana Wuiivduanluied Acanthaceae fiduruin
Uhameulivesussimaiy fdnvarluies vangluuwmandiler Ygnanamenamdevesusemalne outhdiuves
fdu Au Tunvhudadurdasnsanuaaniseusisaueu dnvaruvesdending dewlovnarlgan
Afduns ngiluasdunmumnludnuasnalsl 1uansfitiethesanie fusslovidequain Tasansilidinauazung
Anvluarsadaveslududentansiduarslunquuesuoulnlesidu ldun imar9lndaAu (pelargonidin) uay
Twslulwendifu (pyranocyanidin) (Khue et al., 2014) mﬂ‘ﬁaaﬁgamamﬁmiwﬁrﬁ”@dﬁuiauﬁuamﬂ’u%%%wmmam‘
wagmaluladuisuszmalng (32) lunsnsesevvinvesasngnuiadinulududontons wuirdarslunguves
Wiy (tannin) AU13U (coumarin) daAaeed (alkaloids) war AsAkealnalales (cardiac glycoside) LLazWwaﬁqwé
Tunssusyyadasyvesansarinnuenu (% DPPH free radical inhibition) fisgfuautudy 513.06+16.09 fg/m 970
JoyainIdeinisiiudendiensiuldusslevidlusnusineg lawn Ussinaauunsivuilld Peristrophe roxburghiana vJu
gr¥nwlsannudulaings Yalsa nasnaudniaudeundu Lisadudniaud wimnu Wusiu (Zhaojun et al., 2012)
Useinadulaii@eiinisainaisdanduidendans (Peristrophe bivalvis) I duddoudniheandsssumnaunuddon
Junsned (Evitasari et al, 2019) uenaniisemadsauuuazueUsamalue@eldiinnihdudeadinsuldidueans
Toluemasingg 1 uniivaes diag vuuiladsiag Wndsag 1ndiag dramiendiag fududiiag gnendiag uazl
(Khue et al., 2014) Saqtuguslnaldladeguamunniu asuldainnindenuiinaemsuasiedosiudioqunin
\esiuiifidduaningfusssusfiuusguiedesiailiguiauls wWu dvuyoenuasatnnszdou Wusu wenani
m?adﬁuLﬁaqmmwLﬁum%qﬁuﬁlﬁﬁuaaﬂaaaé LLazﬁqmﬁmNimjmmiﬁaﬁmaﬁiaqsuquqﬂ’iwm%ﬁuﬁ’a6] U
shensiinansfiuseleviirosisnie 1wy Sydu Asaaniau wion1sanUSunadiunaniosdwaldenequnim 1wy
thana iieiduedesiumadendisinit (National Food Institute, 2019) Taamsldanslianumuainsssuei 1ud
asatainnandedefiag Wudu Sydufaudiduloenseinazanetld fesawEnsusionsiifininfudyiu
nowny laun Tdnsenlagus (Srisamran et al, 2010) ladn3u (Othong et al., 2020) 1Jugu roaanawdulusiud
Usznausenmizeges fe nsauediluilideswotudienusyiudlng (peptide bond) fesiaeaanaululduselevily
ORAMINTIUWNS HARAsIo M TAT LR eqUA N guanvnIIueaznsTFUsleminenisunme Tnonisldusslovd
YDIABARUIUNGIUANNTTUY AL NNITUNNEG NUTN1TFUUTENIUABAa LAY 10 nSusodu Yieana1nis
U986 (Moskowitz, 2000; Benito-Ruiz et al., 2009; Walrand et al., 2008) mmmaméﬁamﬁm&iu (Tanaka et al,,
2009) U%’Uﬂsqﬁﬂﬁﬁﬁu (Zague, 2008) wazd8UFUUTINTEUIUNMTUMUBATUYRINIZAN A ( GuilLerminet et al,, 2010;
Koyama et al,, 2001) NanavFI28 U3 monk fruit flansameiidoninlulnles (mogroside) mummmwummmw
vhmauszana 250 win fsavuiifusssueaudlilindsouuaslifinansenudessdvdugauluiden Fanungi
szttt duanslinumuildlindanudmiudisnguam wazdvae o1 fUaslsaumnu ansdulaiings
mﬂ%'azgjaqwu?ﬁaﬁmf&ﬁﬁwmaméaéﬁﬁaaiummmasm%nﬁﬂugﬂwéaé’ﬁwm wazansantmnandediiae ne
BIANTRIMSHAzEsan Sl MTuTesldanslinnuviuainsssud arsannainkanaessiag (Luo Han Guo
fruit extracts) Hauluemnslé (United States Food and Drug Administration, 2018) (Food Standards Australia New
Zealand, 2018)

ﬁﬂij:uﬁil’jﬁlﬁlﬁﬁﬁLLu’Jﬁ(ﬂiuﬂTﬁLLﬂ‘igUﬁﬂLﬁ@ﬂﬁ’dﬂﬂﬁ“LJLW%JOQ@ANW%I@MﬁJJ lneAnwiesAUsznaunisadlag
asngnuiaiilulurideniing Anvinmsulssuridensinsndesdueiiloemsuazansomsdug weduuumisly
mﬂﬁmﬂaﬁﬂﬁﬁ’umamﬁm%mLﬁamﬁdﬂiLLaga'qLa’%um‘aﬂqﬂéfmﬁamﬁqnwmﬂejmwmm

N1sAnEN
AnwnasAusznaumauaiivazarsngneiaiiannluyidendans
ﬁﬂ‘u%ﬂLﬁamﬁaﬂiauLLﬁﬁmqmiﬁﬂﬁlﬂ”mﬂﬂa;u?;amﬁwmumamﬂﬁuw‘%&Tﬁ’mﬁwﬁgﬂﬂﬁu Lnaigediin
Swrfadene wiinreiesiussneuniaeiuavansngnued Wi Usinannutu Tosiu (N x 6.25) Tuifu 1 dule
(AOAC, 2000) wazansTulawmsalagnisiuans Usunalnafiueananun (total polyphenol) (Lu et al., 2016) #ae3a
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Folin-ciocalteau 1dnsaunadn (gallic acid) R UAITUINTTIY warsieaunatdy mg gallic acid equivalent/g dry
sample (mg GAE/g dry sample) LLavqwﬁgﬂﬁmyﬂuau Yaddsy 2875 DPPH scavenging assay 14 Trolox LUu
A13010 55U sreunalu mmoles Trolox/g dry sample (mmoles TE/g dry sample) (Katsube and Tabata, 2004)
ﬁm:nmiLLUiiUmimmumnmmLaammni fail

ﬁnmﬂsmm‘tumLaammniﬁnmm:amaqmmwmmﬁwm

Tnednvidsunadundonun 4 sedu Ao 0.125, 0.250, 0.375 war 0.500% lnetminseUsuns faulas
Uimalusndensfansainaiuidones Rittilert (2021) wagdinsudnurgussguananisves Rittilert (2018) w3su
thadenisdulurndesdansludiionuiu 5 wiit andfunsesiaenunaung L.Lé'amsqifwwmﬁaﬂummLLf’hﬁ
runsdsuarilaindodeamngiiuien 98+2°0) iWuian 10 unit Tagliiusunsussgiavun 180 fiaddns Jarh
Wain silddulnonisurluifiddud wiuiiui 30 il dihendentansluinszdandlussuu CE L, a*, b,
chroma (C*) wag hue angle (h°) faeiA3 09 Spectrophotometer $u Ultrascan VIS (HunterLab, USA) Tvisia TTRAN
(total transmission), A1A1ula TagTaA 16 1ULES (transmittance) ﬁ'mmmmﬁ'u 670 urluiuns fa8iAs 03
Spectrophotometer 3‘14 Ultrascan VIS, aranadunsa-ang (pH) RGN Microprocessor pH meter ‘iu Cyberscan
(8%e Eutech, Singapore) wax UsuLuuﬂmmwmwiummuwasuadmsmLaammﬂ'imsasmim&mﬂmauwuwmﬂimuw
wAn FumLYeUedNYMEUTINGE nAu Sav1A mnuveulassi meaauLLmasﬂu%lmmaammammﬁﬂismm
15 fadans ldludroufiifisiaavgy 3 ndén 1danannuveu 9 sedu (9 point hedonic scale) lifsziuazuuu 1
i lalveusnilan auflesziu 9 mnefls veusnndign neldinaaeusiuau 30 au

ﬁnmﬂ%mma'ﬁmmmnuﬂ's'mm'mﬁmmzawiaammwsumLﬂ%f'aa?imj'nﬁamﬁans

dleldusunauimunzay LLﬁ?ﬁWN’Iﬁﬂ‘HWﬂ’]ﬂ%ﬁﬁﬂﬂLLV]‘LJF]’J’]QJM?’WV]@meijé’]fmami’]81H§@‘§Lﬂ?@ﬁﬁﬂ
yudeniiens Uszneudetedonting 100% waztinnansie 17.5% Tagdmin arsnaunuanumnuduansada
vhmandedefionususunm 6 szau Tdun 0, 0.10, 0.15, 0.20, 0.25, 0.30% Aemiinvesiig (Parker et al,, 2018)
waztuadeafuluiinseiandlussuy CIE L*, a*, b*, chroma (C*) waz hue angle (ho), Araula (clarity, %)
Aadunsn-ae (pH) warUssiluamunmmeussamdudanunisvnassdnasiu

AnwUBinuneaaauLarByAussnunMYBAIB ALY IEDATNS

wUsUSinasdunanlnedndmnassineiunanesea 3x2 lunnunsnaaesuvgulagnasn (factorial 3x2 in
CRD) Pasudidnunil 2 JadefeuSunameaanau 3 szau Téua 0, 0.25, 0.50% MuuAdeve Lin et al. (2020) uax
Uuaudydu 1u 2 szau ldun 0.50, 1.00% souminune (Bilek and Bayram, 2015; Othong et al., 2020) Tads
NAABIsIIL 6 Aanaes Tasliarunauduni wazihluiinsieviandlussuu CIE L*, a*, b*, chroma (C*) uag hue
angle (h°), Araula (clarity, %Tgr0) AANLTUNTA-ANS (pH) wagUsziilunmunmmelseamdulaniunisnaaes
Y1AU
nsessideyanieata

FNLHUNITNNABILUU completely randomized design (CRD) IuﬂﬂiamﬁzﬁﬂmmwmqmamwLLazwmmﬁ

WAZINUNUNITNARBILUU randomized complete block design (RCBD) Tunisusziliuamuninmislszamduda vinis
AA51e9f 3 ﬁw%’azﬂaﬁiﬁmﬁLﬂiwﬁmmuﬂiﬂi’m (analysis of variance, ANOVA) LazttU3guLigun11uunnmI99es
Aadedae3s Duncan’s new multiple range test (DMRT) fisgsuanundesiudesay 95 frelusunsuiinsievinieada
SPSS version 23

NanIsANEILAZIRNTAl
nan1sAnwIesfUsEneUMBAlinazasngnuaiiannluridensiang
nnsfnsaunmvedeninimianisdn wuiideninsinudnvasdulunuunsgiundnso
4uvU %1 (Thai Industrial Standards Institute, 2015) uazaNATFILHARSTIyLvLANUlNTTIUTIYSAY (Thal Industrial
Standards Institute, 2013) ¥ udensfansilosdusznaumaaiifugruivualusiusazussings 19.35% uaz 15.84%
aua1au dUsuruasiulansnuin 37.20% (Table 1) Tuvhusafisaduauideves Ketmai et al. (2011) la@nwn
AunmntasuINsvesrnitvdiu 4 vl As Anviids dnnseaaden dnavsia warinndrediou Jaianslulawmsmiu
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pefUsEnoUVENYINAY 65.57, 79.29, 45.92 wa 67.97% mugnsy Snwedaillutusindu 3.62, 0.23, 3.66 uaz 1.37%
MINA1AU @980 Chaichana et al. (2019) TATILYANAMNINLAYUINITVBIR KUY FaPuiwermsiiuiioslu
Fadadesne fusinunslulansn 50.53% uasillusfiugavintu 20.77% Failuiunalndifssiuluvidenssns uay
Anududvsunaladu @ule Wwuvindu 3.56, 10.77 waz 9. 93% AIUAIAU IuaqusummiwqwmuwmﬂumLaamuamu
Usunusiuvesasinailueainnu 4,905.94 mg eq GA/g umummq LLauuﬂﬁuawamwmiLﬂum'ﬁmuaumaaaim
A2 1A875 DPPH radical scavenging assay tM1AU 179.74 mmole TE/g vt (Table 1) Wiewseuiiiou
asngnuaiilurineninungukasasannneIuveIvNTed WU LFendnslarsngnueliuinnitynenknuns U
fifuinusnvesasndfiuoa uargudnisiuoyuadasedaeds DPPH Wiy 25.13 mg eq GA/g thnidnuia uay
63.44 mM TE/g thmiinuis augnsu (Rittilert, 2021) ¥ideniiuSunasinvesansindfueawiniu 109.79 mg GAE/g
drminuts LLasmiaaﬂqwéﬁma%aﬁaiz (ICsp) 1¥11AU 7.25 pg/ml (Naijitra and Cheoymang, 2016)

Table 1 Proximate analysis of chemical composition of Cam leaves (% dry basis)

Parameters (Mean#S.D.)
Moisture 7.19+0.64
Protein 19.35+0.14
Fat 0.33+0.12
Crude Fiber 17.39+0.81
Ash 15.85+0.16
Carbohydrate 37.20+0.93
Total polyphenol (mg eq GA/g) 4,905.94+195.946
Total antioxidant activity (mmole TE/g) 179.74+1.180

KansAnsINMsUsIURIBsRNRINtYIenins

ansAnsBinaluridendensronmuaimmisnisnin 1l uasnsUszamduiaostine

vhydendansiduns /i Nﬂi’mqﬁﬁ%umw%%mqLLmWU”LG’ﬂuﬁwmmﬁm LLazﬁﬂLﬂuimi’mqﬁagjsw’m
ansaeswiln fie arsweulnlvendunararstaloeniu faduasuszianiiazarelalurh (Brockington et al., 2011)
ansfiainldanluduidensiang (Peristrophe bivalvis) unguusananslnifu (pelagonidin) wazlnslulvendfu
(pyranocyanidin) (Khue et al., 2014) asdvadluduidoninsadalaaluindeu (Quan et al, 2016) arnnsAnE
Vsnadurndendanslunsiwdeuihaiann ¢ sz leun 0.125, 0.250, 0.375 uay 0.500% taveinsiay3unmns wuia
msuuvsInaluridentinsilihuidduiu Tnediauaing (L9 anas uazapududuns @) Wuvanuans
arududunsanas Araududivdes (b Wuauwansrududiiu uas b* Wuuinuansanududivdeadle
Vsunadusndentensifiudu drureerwesd (hue angle, ho) va9u1vLdenfansiiusunadusviafy 0.125%
wanaLanduig (purple) Usunaluvwindu 0.250% wanaiandwns-1a9 (warm red-purple) wazuiualuyvindu
0.375-0.500% wanaadias (cool red) luvariiAinanudufavesd chroma (C*) anas waneruiivresdifudy
(Figure 1) fidnanudunsa-ans (pH) oy 3ewi1a 8.16-8.56 151Ud unlasvesardeorndumnsznisldunfou
Huivhazane ilivsinasgnavaneiiiuiinasnn Ssedagiitdlulunidentnsavarethoonuldunde Jaiils
dvesthunilinnudy deandesfuAtmLEINg (L% wavAnSHILIeILEs (%T,,) fmnlaasanievsmaluvifiudy
pgsiliedAy1seia (p<0.05) (Table 2)

0.125% 0.250% 0.375% 0.500%

Figure 1 Appearance of tea drink from Cam leaves 0.125, 0.250, 0.375 and 0.500 % w/v.
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Table 2 Color parameters values of tea drink from Cam leaves 0.125, 0.250, 0.375 and 0.500 % w/v.

Amount of Cam leaves (%)

Various qualities

0.125 0.250 0.375 0.500

Physical quality

L* 22.89+0.18° 9.48+0.42° 4.11+0.49° 3.29+0.34°
a* 32.88+0.67° 33.70+0.74° 22.65+1.64° 16.45+0.88°
b* -7.34+0.37° 9.64:+1.30° 6.20+0.29° 4.80+0.21°
Clarity (%Tg70) 67.91+1.57° 45.39+2.49° 28.80+2.49° 23.65+0.08°
Hue angle (h°) 331.56+0.91° 348.13+0.21° 10.31+1.72° 7.65+1.04°
Chroma (C¥) 3.30+0.07° 2.81+0.02° 1.41+0.04° 1.59+0.05°
Chemical quality

pH 8.16+0.01¢ 8.27+0.01° 8.44+0.01° 8.56+0.01°

4 Different letters in the same row mean significantly different (p<0.05).

NMINaEeUNIeUsEa MU At dentans nuinuvdeninsdsade vy uafinnudiadndey
Fusinalvaziuuanuveutenundu dud ndusa sand arwddnudindu wezauveulassiu Adusua
luridonsfanaiiiudu 0.125-0.375% luvasiinisliuimalurideniansgs 0.500% fuilaalviazuuuauseutim
amaﬂunﬂﬁﬂmflmwmsﬁwwﬁiammmm A0AARDINUNANITILATIZUUSUUTINYRIE S INA T UDave v La DANINS
(Table 1) ansfifkaresarfvasmiearsindiuea iliAnsana (astringent taste) ansusznaulwdfiueadulnaidu
ansngunanlavess InuaudRiduansiueuyadasy dalhunifiusunaluridontinsunn dsadiauazdsnasionis
vausuresiuilna lnefuilnalfasuuuaumeuronivdiduiinalum 0.375% wniigelussiuazuuuseuuiunang
(Figure 2) mmﬁzjma&mﬁﬁfﬁlﬁﬁﬁgmaaﬁa (p<0.05)

=
(=]
J

Sensorial scores
o = N W B U O N © O

Taste Aftertaste Overall
acceptability
3 0.125%  F30.250% 0.375% [ 0.500%

Figure 2 Sensory evaluation of tea drink from Cam leaves 0.125, 0.250, 0.375 and 0.500 % w/v. [P Different
letters on each bar indicate significant differences (p<0.05), ™ not significant different (p>0.05)].
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m‘aﬁmmqmnﬂ%qﬁmﬁLﬁamﬁdﬂﬂﬁaq‘umw Tnenisldansiianumnuunuinadianansssuidu
ansafainmanaedaiag (Luo han guo extract 5@ monk fruit extract) ﬁmmmwuqmiwﬁwmmﬂma gA1aau
wiuUszanas 100-250 wh wazduansltarumnuidadathimas (glycemic index, Gl) wihiu 0 3dlidanasionis
\inssiuthnaluiden (Tanaviyutpakdee and Srianujata, 2018) asafintnnavaedsiae flesrusznovie Tulnlys
(mogroside) tduanslwsaniu dudeatansidufivfifveulnloeniu ImEJLLaqulézj&JwﬁuLﬂulﬂaIﬂiszjﬁﬁﬁwyjfwmam
innzlulaseasig scﬁaifﬂmwaiuiuLaqasumLLauImlszjmﬁuﬁﬁawdasf[,ﬁLLaqu"LGnsJWﬁummsamﬁﬂﬁ Fuoswoulnlasniu
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ﬁmmLLG\ﬂGi’mﬁ’uéfTuaguif"fwﬁml,agﬁi’wu’mmamyﬂamaﬂ%aw%augLwaﬂ?na msLﬁwyjlamiaﬂ%aiﬁmn%u%ﬁﬂﬁﬁ?{ﬁu
Fu wazdorUd suiduddnivunndy LLa%ﬂ’]iLﬁ'N‘WH‘LiJ‘VIE]ﬂ"ﬁaLLVluﬁlﬁigjliﬁﬂi@ﬂ%aﬁ]gwo’liﬁ’ﬁﬁLLﬂdLﬁlusﬁuﬁﬁﬁl
msaanefveeulnleduinainnisiasuuladtasiadne wu mnudiduresiina ua pH 2ziinaLssdnsusng
amedveueulvlesdu viliusinuueulvles dulazanuiduvediusngudsuuiasly (Rattanapanone, 2014)
NsuUsUSINansasmunmanaesafaedy 6 sesu TduA 0, 0.10, 0.15, 0.20, 0.25 wax 0.30% WU 1LAI DAL
A8 L*, a*, b* way %T., anas A C* duualdudiududndesdleldansataiimanaedafaefiudu (Table 3)
A1 he vaaas oaf urdendinsuantandiiudun (cool red) lalunnaafusg 1aivod1dyn19adf (p>0.05)
mﬁ]Lﬁadu’mﬂim.aqammﬁwmawéa%’ﬁwL%ﬂﬂt.muﬁﬁwmaﬁ'Lfl‘uadﬁﬂigﬂamaamil,l,auiwlﬁvmﬁu Mlilaseadisves
woulnlweniuiinnududuresianauin Jsdmarerdvonniosiumidentansly uonanddinaadusnuidade

v
==

ndnsonnuawiveseulnleniiu Ertan et al. (2018) Anvikavesansliarumu (glasa dideunealna uazii)
sonunsiveweulnlseduluundieiiuien (SON) waziundranseiues (SN) Tna SCN duoulnleenduid
laeilfiu (cyanidin) 1undn way SN Sueulnleenfudifinarsinifiu (pelagonidin) Wuwdn wuinideusealnaviy
mnuasivasleeniiiu vazihisanmunsinvedlseninivly scN lumamseiudradidenvealnaesluanmunsn
o35 iniAau Ifﬂenfw5@1ﬁmmmé\’q@qu"lsg:[mal,l,azﬁwL%auuaaimaiu SN FaflmuunnsnsvesaLAIIves
worlvlaendufumauinnisaaesvesimalpoamzmaninina wazoradunsizdisernisiinarsuszneu
\Fedeuszrinueulnlyenfiufuansiafinuus (copigmentation) W @sUszneuituedn wenaNiKaNsNARBINUIN
w3epuwndendansiian pH 1usna 983114 8.36-8.58 unnanfiusewiidedAgv1eaia (p<0.05) mMswdeuula
Tassadrsvasueulnlesniuasidouluidlen pH wWdsuly e pH ged wilianuduresduasarududures
flavylium cation anas Wililassasnweseulnleefiuudsuain flavylium cation defidundluansarareidunsa
wWasulidu carbinol 18 uaziilodn pH gedusoludnyinly carbinol Waeuluagluzuves chalcone 4 laifia
ansaranefidautAdunsgeu pH Ussana 9 weulnlesnduasddiradufoud wagdl pH uannimiewindu 11
woulnleenduillaseadrauuy blue quinoidal Feiidtnidu (Castaneda-Ovando et al., 2009) fatunalérnisldans
Teurmuthmandesieenadmaselasaiwewiaweunlseniuluyidondans waznsiasuulas pH v94
w3 eshudmalirdrenndasiuinisldsuntaiig narsuuuaureUNUsramdudavenad oy identang
wudw&’uﬁmlﬁﬂsLLuumwmaum'aﬁamﬁLLasmwmaUTmmamaam%aﬁ'mﬂLﬁamﬁqmﬁﬁﬂ’%mmmiaﬁ’mgﬂma
waedaie 0.20% Tusyiuazuuuroutunauansiueg eiifedfyneain (p<0.05) (Table 4) fauSudenld
USinasansarintnmandes i 0.20% wmmuﬁ’]mamwhmiﬁwmm’?"mﬁ'mwLﬁamﬁdﬂﬂﬁaqmmw&idﬂ

Table 3 Color parameters and pH values of tea drink using Luo Han Guo extract as a sweetener

Parameters Amount of Luo Han Guo extract (%)
0 0.10 0.15 0.20 0.25 0.30
L* 4.38+0.08°°  4.63+0.04°  3.96+0.13%  4.20+0.20*  3.28+0.36°  3.50+0.06™
a* 27.15+0.32°  27.23+0.24°  24.85+0.18"  23.60+0.45° 20.84+0.60° 22.56+0.22°
b* 5.89+0.21°  4.87+0.05®°  4.69+0.15°  511+0.49®°  4.29+0.89°  4.78+0.38%
Clarity (%T470) 29.02+0.21*  29.11+0.22°  27.44+0.03°  27.40+0.20°  26.45+0.04° 24.47+0.07°
Hue angle (h®)™  7.95+0.61  5.71+1.80 5.15+0.86 4.20+1.58 4.54+1.16  6.88+1.66
Chroma (C¥) 1.48+0.03°  2.03+0.07° 2.06+0.05° 1.52£0.02°  1.60+0.06°  0.94+0.02°
pH 8.41+0.01° 8.43+0.01™  836+0.02°  8.44+0.03*  8.51+0.02®  8.58+0.01°

*d Different letters in the same row mean significantly different (p<0.05).

" not significant different (p>0.05).
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Table 4 Sensory evaluation of tea drink using Luo Han Guo extract as a sweetener

Amount of Appearance™ Color™ Flavor Taste Overall
Luo Han Guo acceptability
extract (%)
0 6.60+1.35 6.73+0.94 5.67+0.84° 6.20+0.93" 6.40+0.97™
0.1 6.63+1.25 6.83+0.95 5.80+1.30% 5.77+1.10° 6.03+0.96°
0.15 6.63+1.30 6.77+0.90 5.80+1.19%° 6.60+1.48% 6.90+1.49%°
0.20 6.77+1.31 6.77+1.01 6.27+1.11% 7.03+0.93° 7.33+1.05°
0.25 6.50+1.31 6.67+1.03 6.23+1.07% 6.10+1.00* 6.17+1.05°
0.30 6.43+1.41 6.60+1.07 6.40+1.07° 6.23+1.31° 6.27+1.23°

¥ Different letters in the same column mean significantly different (p<0.05).

" not significant different (p>0.05).
HansAnYIUSINaReaaULATBYAUTIMIAseAMA YR LSRRy IE BRI
PLum‘aW&umzj,mm%d?{mwLﬁamﬁmuﬁaqsﬂmw ImﬁlﬁﬂwﬁmﬁdaumamaamLﬁ]uLLazSuﬁuﬁmmsaWia

Qmmwmaqﬂg’]mLﬁamﬁdﬂm%’au?{u IINNITVABBINUINAS 0P ARl TEuns (Fieure 3) ShsdIuaesnoaalay

wazduduiinasionnd L*, a*, b, A1miula uage1 C* (Table 5) lagen L* uay a* wazAmnuladisuilosnsdnes

Aoaa Ny Turard ah b* ansufiodninduesneaaaunardyfufindu a1 ho oglurae 3.06-9.30 wandan

Aund (cool red) wardlan C* TuszRuduanafisnnufiuias n1siasuslasardonaiiewnannisiuasuudasen pH

TOUATDIA ?jdqmauﬁamamaammuuas@iﬁuﬁﬂ'w pH WinAU 5.7 Wag 5.42 AUa9U deduaduhyndondensidl

oH Wiy 8.44 (Table 2) Sovinlinansaridanudunarafiniuesaiivodfameada (0<0.05) Tnawrdesnuyidon

ffansil pH oefluting 7.23-8.25 (Table 5) Rattanapanone (2014) n@111 1 pH vesasazasiiueulnlseiuazarsey
finastednsnisaatefvesweulnloeniu vilrawasululd wu leerfudadudunmenreduasunsuusIaziudsuain

Aunafudiing uazdihdu o pH Waswan 3 18y 8.5 uay 11 muddu wenaniinisdsuudasidveundosiy

1A 0AINT 81AANNBUATASBITEUI 1A TInd uealuridendinsdulusau TuvituswAeaAvIIuIdeves

Mao et al. (2021) Anwinavesn1tAnTUIAUNINTFIU bovine serum albumin (BSA) aslumisuedi fansuszney

Indfluea laun arsavany theaflavins (TFs) wag (-)-epigallocatechin-3-gallate (EGCG) wuinansazanevunien L*

anas AN a* iy Fvesansavans TFs Wasuandmdemes (gold yellow) Hudunsnuaiugau (soft rose red) wag

dvesansazans EGCG WasuniAeulifdduduuyesou (ight pink) ludiunanisnageumadszamduiia (Table 6)

wuiduilanldazuuumnuveulussfuazuuuveuunansnunay sauid wazearuilasveusannniigeluedosium

\FonsansiifuTinuneaaLauLar ByAUYINTU 0.50:1.00 segsiidodfamnaada (p<0.05)

0:0.50 0:1.00 0.25:0.50 0.25:1.00 0.50:0.50 0.50:1.00

Ratios of collagen and inulin (%)

Figure 3 Appearance of tea drink from collagen per inulin mixture.
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Table 5 Color parameters and pH values of tea drink with the ratios of collagen and inulin

Parameters Ratios of collagen and inulin (%)
0:0.50 0:1.00 0.25:0.50 0.25:1.00 0.50:0.50 0.50:1.00
L* 6.09+0.29°  524+0.11°  6.11x0.07°  6.51+0.18°  8.56+0.21°  6.03+0.12"
a* 30.42+0.75  28.79+0.10° 31.29+0.26° 31.89+0.50° 34.26+0.30° 29.67+0.14"
b* 6.50+0.18°°  5.83+0.72*  6.01+0.32°®  7.50+0.37°  5.63+0.52°  4.70+0.23"
Clarity (%Tg70) 35.79+0.12°°  31.55+0.11% 37.57+0.20°° 39.12+0.10° 45.16+0.08%  35.24+0.23°
Hue angle (h°) 3.06+1.75°  6.35+1.00°  9.30+0.31°  4.95+1.06™  7.70+3.54*°  4.84+1.29*°
Chroma (C*) 15620.02¢  1.71£0.03°  1.94+0.03°  1.37£0.04"  1.45:0.06°  1.83+0.05°
pH 8.11£0.01°  8.25+0.01°  7.53+0.03°  7.8120.02°  7.46+0.02°  7.23+0.00'
= Different letters in the same row mean significantly different (p<0.05).
Table 6 Sensory evaluation of tea drink with the ratios of collagen and inulin
Ratios of Appearance™ Colour™ Flavor Taste Overall
collagen and acceptance
inulin (%)
0:0.50 7.10+1.09 7.47+1.33 6.43+1.25° 6.83+1.05" 6.90+1.06°°
0:1.00 7.47+0.90 7.20+1.13 6.53+1.14" 6.90+0.89°° 6.83+1.09%°
0.25:0.50 7.20+1.13 7.43+1.10 6.77+1.31° 6.90+0.76°° 6.60+1.48"
0.25:1.00 7.27+1.05 7.27+1.02 7.20+1.03%° 6.77+1.07° 7.13+0.86%°
0.50:0.50 7.17+0.95 7.30+0.99 7.43+1.22° 7.50+1.57° 7.03+1.10%°
0.50:1.00 7.03+1.03 7.17+1.09 7.37+1.50° 7.53+1.55° 7.30+1.26°

" not significant different (p>0.05).

¥ Different letters in the same column mean significantly different (p<0.05).
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Usgamuazndnuile (Patel, 2009) uimisuslaaliiiu 2,000 fadniuseiy muusen1AnsenTIeessage atduil 392

(w.A. 2561) (Ministry of Public Health Notification, 2018a)

Servings per container:

Nutrition Facts
Serving size: 1 (180 milliliter)

1

Amount per serving

Calories 10 Kcal (Calories from Fat 0 Kcal)

% Daily Value*

Total Fat 0 g 0 %
Saturated fat 0 ¢ 0 %

Cholesterol 0 mg 0 %

Protein 0 g

Total Carbohydrate 3 g 1 %
Dietary fiber 2 g 8 %
Sugar 0 g

Sodium 25 mg 1 %

% Daily Value*

Vitamin A 0 % Vitamin B1 0 %

Vitamin B, 0 % Calcium 0 %

Iron 0 %

needs:

*Percent daily values based on a 2,000 calorie diet. Daily
values may be higher or lower depending on individual calorie

Total fat
Saturated fat
Cholesterol
Total carbohydrate
Dietary fiber

Sodium

Calories: 2,000 Kcal

Less than
Less than
Less than

Less than

65¢
20¢g

300 mg

300 g
25¢

2,000 mg

Calories per grams: Fat = 9; Protein = 4; Carbohydrate = 4

Figure 4 The Nutrition Facts label of healthy tea drink containing inulin and collagen.
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