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Abstract

This research aimed to investigate the effects of different drying methods (hot-air drying and
roasting), soaking temperatures (60, 70, 80 and 90°C), and brewing times (0, 2, 4, 6, 8 and 10 minutes)
on the antioxidant properties of Barringtonia acutangular Gaerth. leaf tea. It was found that
B. acutangular leaf tea dried using hot-air oven had less degradation of antioxidant properties
compared to roasting. Increasing the hot water temperatures and brewing times improved the
antioxidant properties for B. acutangular \eaf tea. The hot-air dried B. acutangular leaf tea brewed
with hot water at various temperatures contained higher levels of total phenolic compounds,
total flavonoid, 2,2-Diphenyl-1-picrylhydrazyl (DPPH)-radical inhibition, 2,2°-Azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS )-radical inhibition, and ferric reducing antioxidant
power (FRAP) values compared to roasted B. acutangular \eaf tea as brewed at lower temperatures
and shorter brewing times (P<0.05). Overall, B. acutangular \eaf tea brewed with hot water at
90°C for 10 min had the highest amounts of total phenolic compounds, total flavonoids, and the

highest antioxidant effects.

Keywords: Barringtonia acutangular Gaerth. leaf; Herbal tea; Drying methods; Antioxidant properties;

Brewing conditions
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2.3.1 as1zviisualansussnauiluadn
AR

AAsgrmusuiaeesasuseneuiluean
wanun Tnonauwiludnusuns 400 lulasans
fluasazaie Folin-Ciocalteu reagent (Merck,
Germany) fiflaududy 0.25 Twa1s Ysuns 2
faddns waztiuaisavanslalfgunisuoLun
(Merck, Germany) A3 dudu 7.5 Wosidus (w/v)
Usuns 1.6 Tadans waulmaiiufniy Vortex
LLazﬂﬂuﬁmﬁwqmwQﬁ 50 esrnwaded Wuom
5 uf wasvusielufidaduia 30 wit Yasnns
Qmﬁmm&ﬁwm’%aﬂ UV-Vis Spectrophotometer
(Evolution 201, USA) fianuemadu 760 wiluwing
furamUSinamesasUsenouTiueany iy
118 meg Gallic acid equivalent (GAE)/mL ¥89
fega [7]

2.3.2 Apsrzvimdsuraarswarliuses
9

Jps1eAmUsIaEsiaue usaun
Taonsyrhaludnuniunes 4 fedans naufy
dhndu 2 fadans ntuwglidtul wdaRy
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AT 5 Wesidud Usunes 2 Tadans el
it daiield 6 uit rntiuduensarasozgiiden
AaplsA (Merck, Germany) Ansidadu 10 Wosidud
VBinns 5 fedans naulidndy daialisn 5 undl
wazthuwauivansaneloneulansenlen (Merck,
Germany) Aududu 1 luans Usuing 12 Jadans
agldansuszneudifiduns TaAnsgandunassie
R399 UV-Vis Spectrophotometer (Evolution 201,
USA) finnue11pdy 510 wiluwns A1uiam
Uinauwesensanlausedausiumiag me Rutin
equivalent (RE)/mL 836304 [8]

20/6/2567 BE 13:34



7 32 avivii 3 WO¥NIAN-guIgU 2567

58153Imemansuazinalulad

2.3.3 Sias1signidueyyadass 2,2-
diphenyl-1-picrylhydrazyl (DPPH)

AnTgvigvsiueyyadasy DPPH Tngka
drarludn USums 1 Tadans Auansavans 2,2-
Diphenyl-1-picryhydrazyl (Fluka Biochemica,
Switzerland) Anuudy 0.2 fadluans Usuns
2 findans nanlidniudise Vortex Unluiifinuiu
30 w17l iU InFInNsANAULANEIE UV-Vis
spectrophotometer (Spectrophotometer evolution
201, USA) fiennuennau 517 uiluwns dmiuyn
mua@ﬂ‘ffl,amuaa (Lab-scan analytical science,
Thailand) Ansidadu 70 WesiGus unuhiludn
ﬁwmmﬁhmiﬁug’da%aaaiz DPPH luniiiy mg
Trolox equivalent (TE)/mL w8308 lagan TE
Huenfitharnsiudseyyadasy DPPH wduns
wWisuguAuUsINYeENTInsgIu Trolox [7]

2.3.4 Sias1zdiguinisdrueyyadase
2,2’-Azino-bis (3-ethylbenzothiazoline-6-
sulfonic acid) (ABTS™)

WsENETazanY ABTS (2,2°-Azino-bis (3-
ethylbenzothiazoline-6-sulfonic acid; Merck,
Germany) Ingnanasay ABTS Anudiudy 7 Jaa
was Ysums 5 Jadans duansavany KS,0,
(dipotassium peroxodisulphate; Merck, Germany)
AMNLNTY 2.45 Redluas Usues 88 lulasans
falifgumgiivonduna 16 dalus fdiunig
VAFBUNIIYANFULAILTILAAT O.D. iy 0.7 310
Thinhudenadsthndulildanududy wiifu
1 fiadnsunefiadans ludavinazany dimethyl
sulfoxide (DMSO; Merck, Germany) AMULUTU
20 Wesdus wavansazans ABTS fidearsudaiiu
1enludn Iaglvivsunsanvinewindu 2,120
lulasans ﬁwlﬂi’mmmi@mn%uumﬁmmma
AALWANY 734 W luuns faewades UV-Vis

spectrophotometer (Spectrophotometer
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evolution 201, USA) ﬁwmmmmiﬁué’jﬂa%a@ass
ABTS™ Tuniig mg TE/mL vosd1981e lagan TE
Lﬂumﬁﬂﬂmmsé’uéjgnaq;ﬂa%aiz ABTS™ wnAum
WiguieuiuUsunnueasu1nsgu Trolox [9]

2.3.5 31A512%%1A7 Ferric reducing
antioxidant power (FRAP)

A5129MA FRAP Tnanautingnludn
U3nng 400 lulpsdns Auansazane FRAP reagent
(Fluka Biochemica, Switzerland) Usuass 3,000
Tulasans wanlddniuiiene Vortex valugnai
muANMMYIT 37 ssmwadua 1Wunan 4 il
thluinAinisgandunasiielndos UV-Vis spectro-
photometer (Spectrophotometer evolution 201,
USA) fimaemindu 593 ulusins dmsuyaaaunu
Ty uea (Lab-scan analytical science, Thailand)
andudy 50 Wesidud wiutheludn fuaen
FRAP luvitiag mg Trolox equivalent (TE)/mL 289
fegne Taeen TE Wuenithen FRAP wndam
WisuguAuUIMYeENTInsgIu Trolox [7]

2.4 NMTINUAUNSNAADILAZATIATIZHNIED A

’ml,l,mum‘mmaadLLUUduauyiai (Completely
Randomized Design, CRD) ¥Mn15Maaag 3 $1
Andsuariaseinuwlsusiulagds Two-Way
Analysis of Variance (ANOVA) uagtU3eusiiguming
uwansevesradelngds Duncan’s New Multiple
Range Test (DMRT) fiszdiuaundoriu 95 wWesidus
(P<0.05)

3. NaLLazamijamiMﬂam
HNIERTUINA8NTEUIUNITINLIAS
fupnsnafu 2 38 fo nseusiegevauiounas
3AA LLasﬁuuﬂaqmmﬁﬂfﬁammzi:83naﬂ,‘ums
yaludnfiunnsatu fie nsveseindeufigamni
60, 70, 80 uaz 90 A Lwalyd uarldszuziian
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MntwhmsliassinuInaasUszneuiuedn
e USunaensanlauesdiavae wavaudi
nsfueyyadasy 910 Table 1 FauansuTua
arsUszneuiluoaniuhuludniiuniseuutise
audouLazkuNsfRSL i Ruunugumnd
ihouuazszernailumswsiifistuluyndeehs
wagnuIMseunluinmedeuauseulinansevu
seUsaasUssneuiuedntesniinisis dal
wiludnfrhumseusedeuauiounazassetfou
figaumadl 90 ssrwailea 1uszezna 10 wni
JeflUiinavesansUszneuituedngsiian (153.05
+0.66 mg GAE/mL) uazilAunnagae9itednsy
neadd (P<0.05) Tuvaiinludndiinunisdauay
T $ouitgungdl 90 ssmizala wiu 10 wil
HUTuaasUsznauluedniiies 109.52+5.23 mg
GAE/mL winifu Samsitwludniishunsiaiivsina
asvesansUsznouRluedniiiniiniseudiegeu

audeu osmnmsdudanudeulnensaainsens
vadludnvaizdr Fanufoududadeddndidma
soUTinuasUsznoufiuednuazgvnisiueyya
daszvese s lnsanuiouazdwalimianisaans
fvesasfiuoyyadasy Muniseusaegidlum
shegevanfeuiiduiaiugnmadiinindumesa
fvligsnsdiusinuasuszneufluednuazaninis
FueyyadastnnninnIsm naideues Toa-
kaenchan et al. [10] wuann1seulung1wuee
Brshilasnnilinadusasgumgiiasdmali
Tungmufinaunseuwiedivunaasuseney
fuedngenitniseuuiamen1smnuanuazn sl
auanioundsiitudAyeaia (P<0.05) Tudiu
%aqqmmﬁﬁﬁammmmnmﬂﬁﬁmﬁuﬂﬁmﬁlﬁwﬁu
szgliarsnguaiinquiluednluwadivazaiy
genunldinntusnde Seaenadestuiiideves

Purintraphiban and Poonpaerdchon [11]

Table 1 Amounts of total phenolic compounds (GAE/mL) in Barringtonia acutangula leaf tea with

different drying methods, soaking temperatures, and brewing times

Drying Temperatures Brewing times (min)
methods (°C) 2 il 6 8 10
60 18.23+1.02% 26.36+1.88° 44.29+0.44° 55.04+256® 78.81+4.79™
Hot-air 70 40.27+0.25% 56.18+2.90° 74.58+6.27 94.07+0.51° 102.77+0.35%
drying 80 43.03+2.22" 72.83+0.25"° 84.90+2.30° 110.87+0.15" 120.37+0.25°"
90 49.50+0.09" 85.23+7.04°° 118.19+0.24° 137.39+0.24°® 153.05+0.66™
60 13.39+0.44" 30.53+0.61° 40.60+1.89° 48.49+2.35® 61.11+0.49%
70 24.53+1.00" 44.57+0.66°° 59.00+1.98% 69.25+4.50% 80.38+0.52"
Roasting
80 33.48+1.03% 50.50+0.46" 65.56+3.64° 82.05+1.88" 94.02+0.18*
90 37.56+0.36" 54.07+0.49%° 68.50+4.55% 90.16+3.55® 109.52+5.23%

Means in the same column or row with the different small or capital letters indicate significant difference (P<0.05).
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Table 2 Amounts of total flavonoids (RE/mL) in Barringtonia acutangula \eaf tea

drying methods, soaking temperatures, and brewing times

with different

Drying Temperatures Brewing times (min)
methods (°C) 2 q 6 8 10
60 6.26+0.65%  8.69+0.21%° 13.95+0.32° 18.26+0.76" 23.05+0.18™
Hot-air 70 10.60+0.17° 16.05+1.38®° 19.10+0.18 23.12+0.36™ 25.55+0.11%
drying 80 11.43+0.07% 16.35+0.25°C 19.98+0.72° 24.19+1.15®® 26.79+0.22""
90 12.95+0.11% 17.76+2.25%P 21.62+0.22° 25.14+0.64*° 28.67+0.11*
60 4.79+0.38%  9.64+0.36°° 12.74+0.33 15.43+0.12%° 18.07+0.93%"
70 8.64+0.14° 14.12+0.30" 16.83+0.40% 19.76+0.86% 22.93+1.01™"
Roasting
80 10.33+0.39% 18.00+0.37°° 18.57+0.07° 20.72+1.13® 26.14+0.62°%
90 10.95+0.30° 19.21+0.93™ 21.74+0.15 23.69+0.46" 28.00+0.07*

Means in the same column or row with the different small or capital letters indicate significant difference (P<0.05).
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audAnnsduenyadase DPPH 717 [20] $18a1v
Faruk et al [21] fiwudransafinainludndaany
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AUs891uPR4 Sintupiboonkit et al. [23] fina1in
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Table 3 DPPH-radical scavenging activity (mg TE/mL) of Barringtonia acutangula leaf tea with

different drying methods, soaking temperatures, and brewing times

Drying Temperatures Brewing times (min)
methods °C) 2 4 6 8 10
60 25.82+0.90% 45.07+2.06® 66.54+0.78° 69.05+1.00® 100.82+0.72%
Hot-air 70 63.47+1.16° 93.63+1.52% 118.91+0.76* 136.18+1.16°° 160.00+4.04**
drying 80 74.33+1.46™ 106.56+1.59° 130.00+2.67¢ 136.57+0.03 204.45+1.49%
90 75.71+2.30% 118.58+0.69° 150.15+0.99° 189.21+2.80% 225.19+1.43%
60 24.35+0.65% 50.25+2.23° 75.08+2.06° 96.29+0.68% 138.10+1.11"
70 49.05+1.20% 89.41+0.94°° 109.79+2.11% 124.59+2.44° 158.93+0.91%"
Roasting
80 65.43+1.42°° 109.55+1.36 139.26+0.01° 155.90+0.10"° 244.12+1.97*
90 76.16+1.72% 110.56+2.06°° 139.86+0.01° 159.31+0.02"® 267.89+1.26*

Means in the same column or row with the different small or capital letters indicate significant difference (P<0.05).
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Table 4 Ferric reducing antioxidant power (mg TE/mL) of Barringtonia acutangula \eaf tea with

different drying methods, soaking temperatures, and brewing times

Drying Temperatures Brewing times (min)

methods (°0) 2 4 6 8 10
60 46.83+5.92"  77.63+0.76 130.60+5.81° 168.97+3.61” 182.35+3.29%"
Hot-air 70 97.47+7.92  144.73+1.00° 188.07+7.40™ 202.88+1.33% 263.80+0.42"
drying 80 120.13+4.13% 182.60+2.70°° 192.46+2.10” 246.64+2.64”" 266.16+0.33"
90 139.80+5.80" 205.90+3.94° 259.69+2.74°° 314.58+3.88"" 347.68+0.74"
60 35.37+3.68" 99.20+0.26% 141.10+5.65% 178.03+5.16% 191.80+2.59%*
. 70 91.20+1.47° 160.83+1.60°° 189.47+5.57° 243.90+5.33" 294.28+2.66"
rozeting 80 127.60+3.44 179.50+1.51°° 246.00+3.28° 287.00+2.64"° 348.34+2.66™
90 147.60+7.10 214.40+6.48° 263.08+4.94° 319.54+4.42°° 405.67+4.51"

Means in the same column or row with the different small or capital letters indicate significant difference (P<0.05).
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Table 5 ABTS "-radical scavenging activity (mg TE/mL) of Barringtonia acutangcula \eaf tea with

different drying methods, soaking temperatures, and brewing times

Drying Temperatures Brewing times (min)

methods (°0) 2 4 6 8 10
60 48.45+0.10" 63.17+0.02" 80.21+0.00" 120.34+0.09" 319.97+0.22
Hot-air 70 81.09+0.70" 89.75+0.07® 107.18+0.01% 263.61+6.55® 344.81+0.04™
drying 80 114.84+0.02" 131.67+0.01%° 144.67+0.05" 273.85+0.06® 359.75+0.02""
90 130.72+0.12° 152.29+0.09% 332.28+0.15" 335.73+0.02*° 370.57+0.04™
60 63.64+0.05% 116.34+1.44" 160.55+0.00° 209.87+0.02% 242.27+0.02™
_ 70 107.92+1.15% 161.20+0.69® 230.83+0.04™ 242.61+0.03" 291.41+0.45%"
roasting 80 120.99+0.00" 188.67+0.02"° 246.16+0.02 250.96+0.02% 317.31+1.93"
90 134.56+0.02" 208.15+0.00" 267.67+0.02° 300.05+0.01" 353.34+0.02%"

Means in the same column or row with the different small or capital letters indicate significant difference (P<0.05).
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