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Abstract

This research aimed to prepare 4 types of berry tea i.e. blackberry, cranberry,
raspberry and mulberry. The chemical composition, antioxidant and anti-glycation
activities in berry tea infusions were determined. Samples of fresh berries were freeze-
dried, ground into a fine powder and infused in hot water at 90-100°C for 3 min. The total
phenolic content was assessed based on the Folin-Ciocalteu method. The antioxidant
activity was studied by DPPH free radical scavenging method and ferric-reducing antioxidant
power. The anti-glycation activity was studied using a spectrofluorophotometer.
Main phenolic compounds were analyzed by high-performance liquid chromatography.
Mulberry fruit tea showed the highest content of phenolic (24.45 mg GAE/g¢ DW), DPPH
free radical scavenging activity (94.49 %) and anti-glycation activity (75.83 %). The main
phenolic acids found in mulberry tea were gallic acid, chlorogenic acid and coumaric acid
(0.38, 0.64, 2.42 mg/g, respectively). The propose fruit tea could be an alternative to make
use of berries which were valuable sources of phenolic compounds, antioxidant and anti-

glycation that could result in age-related alterations.
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A/ANTUNITIVY

WAiuFeEe WuBnuess wasuuess Sauess wavsnadiueds e mvienuuLgds
NN RaTInduAludmiafivelan ﬁ’]LLﬁQLLUULgaﬂLL‘%QﬁQﬂJ%Qﬁ 30 psrneadeaudatulniy
weaziden Yidiegaiuedinemiin 1 nfu ldlurangUsuy iaduieaigamai 90-100°C
U3uey 200 faddns wermeadeaugn 125 seusewit 1unan 3 wifl nsesmazuulsuns
Wy 250 fadans Anwidnwagnsnennlannd way anudunse-ana

n1surUsuaiueansan 1998 Folin-Ciocalteu (Gong et al., 2012) Wagg1uAn
ﬁigig’lmﬁ’wm?'m Microplate reader (Spetrosatar NaNo, BMG LABTECH) e ndeans
(Fevresietn 1:3 Tneusuns) 50 lulasansnauiu Folin-Ciocalteu reagent (AR US®W Lab
Chenie, India) (§ea798aeti 1:5 Tneu3inns) Usunas 50 Tulasans i Sodium hydroxide
(NaOH, AR US®¥% Finechem, Australia) 0.35 Tuais Usu1ms 100 lalasans Tulalasiiaiwan
#elAludifiauy 3 und ﬁlqquﬁﬁ'm ’Tiﬂﬂ"lﬂ’]i@jﬁ]ﬂﬁ‘lJLLE‘Nﬁﬂ’J’]lJEJ’]’mﬁIu 760 U lULUAS
yUFaafiued nsauluthen Tasuisuandi Yald funsinlunsgiud wndeuainarsazans
Gallic acid (U3¥% Sigma Aldrich, Germany) AL T Y 7.13, 31.25, 62.5, 125, 250, 500,
1000 mg/L luntieiiadnsuauyaveinsalnadnidonsuesasfIeg19uia (mg GAE/g DW)

nMIVRABUAYS N3 uBYYABAsEA18T8 DPPH fiauuasand3ues Brand-williams et al
(1995) IneViUnansararedieg19deans 1:2 lneuSuins Usunns 20 lulasdns naueniuea
(Ethanol, HPLC grade, RCI Labscan, Thailand) 100 lulaséns uag 2,2-diphenyl-1-picrylhydrazyl
(DPPH, U3®#% Sigma Aldrich, Germany) A1utdudu 300 lulasluans Usuins 80 lulasdng
adluluTasiaman werisldluiiila 30 uni mﬂﬁ?ui’mmmiamﬂﬁw,t,mﬁmmmaﬂ?{u 517
urluiuns $eia3es Microplate reader Litevnansiuayyadasslusognsihmuudnuess
wAsULUDSS Tawess wazsativess

NSNARDUNITATUBDNTLATUAIEIS Ferric Reducing Antioxidant Power (FRAP Assay)
Faauasanisues Benzie & Strain (1996) wag Butsat & Siiamormnpun (2010) T Udnthndu
360 lulasans aslunasanaaesiiiiarsazats FRAP oy 3600 lulasans (a15azany FRAP
LATHUAMNAIUNANVDS DTLaTNNOS 300 mM (pH 3.6) UsH1as 100 mL weosinaaslsn
(Ferric chloride, AR US®% Loba chemie, India) 20 mM USu1as 10 mL nsalalasmaasdn (AR
US®W RCl Labscan Limited, Thailand) 40 mM U315 25 mL wag TPTZ (2,4,6-Tripyridyl-s-

(%

Triazine, AR U3 Sigma Aldrich, Germany) 10 mM Tu 40 mM nsalglasaasin) uaqlfu

ansazanestegealy 60 lulasdns M9lY 4wl Neungll 37 ssrwaldea 3nUuinA

miﬂﬂﬂﬁul,l,a\‘iﬁwm%ﬁ UV-Visible Spectrophotometer (Lambda 25, Perkin Elmer) 7l 593
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uluuns mwmaaqu%wﬁ'ﬁulmam%u (Malgorzata & Henryk, 2019) lagUiunansazaie
f19819 500 lulasans LAY Bovine Serum Albumin (BSA) 1000 lulasdans Glucose 500
lulAsdns wag Sodium azide (NaN,) (AR grade US®¥" Loba chemie, India) 500 lulasans
inldluvasnnaasiuaslan1viaaannassnlsnisiiu ﬁuﬁqmmﬁ 37 asrwalfoa Wua
1 a1 thanvinsiiszsisieind ssadnlnsngeelsiilafines (RF- 6000, Shimadzu)
mmmm?iuﬂiséju 330 WIUWAT KATANETIAGUNITANE 410 UTlRS
nsvlsununsafluedn d1dysieinailn HPLC (Su Flexar u¥w Perkin Elmer,
U.S.A) Tnensostimnannnisveniueds duasiusy 0.45 lalasuns uazluiesizidomain

a

HPLC an1iglunisiasigisneinaiian HPLC Tdnedudldnoduduiin C-18 u1n 150x4.6
fiadiung %o ACE (vuimeunin 3 lulasiuns) §as1nnslva 0.8 fadanssoundl Usuaslu
n3an 20 lulasans gaumgil 40 aseugadua lngldinsininuuugifmawmes ngldauen
Adu 250-360 uluns Ingldinaidoud 1éuA Acetonitrile wag 0.1 % Formic acid LUUKNS
Lheus (Methaakkharadecha & Srisopa, 2020)

nMTTIginIeain Usznoudie daudsauuninsgiu annisvaassen 3 afe
ToyaiiaszvinuulsUsIu (ANOVA) fiszdutuddamisada (P<0.05) uaziuieuliiou

ANRAYA2875 Duncan’s Multiple Range Test

NAN153Y

Advilldviutamalinsenauesd 1iun wwinuesd uasuivess dawvess way
madivedd MeBmahwiuuubonuds uasinbunsesiBon aunsosdduihiou Idadosds
Hurguamanealiinsznaedd finduvenandu fsdeuFen umwnan uwuinwesd uasuwes
wazsradiuedd fennudunse-ana oglugie 3.12 - 3.32 fdwuy Tauds uaady danmd 1
(Figure 1) @ruthenandawess fainnadunsa-ane wiadu 4.87 dduaceusis iesnd

ansliidngu Anthocyanin leiwA Cyanidin-3-O-glucoside {upshusznaumean (Wen et al, 2019)

= S = < = F — = —
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Blackberry Cranberry Mulberry Red respberry
pH = 3.12 pH = 3.29 pH = 4.87 pH = 3.32

Figure 1 Color and pH of different berry tea infusions
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ynsAnUinaiiuednsiu nevihunildannisataruudniuess uasuivess
auess uae 1adiuess Methdou uay wrliidunm 3 Wil wvhuFA3eRU Folin-Ciocalteu
reagent (FCR) §afidndos il owyfflusaluthenviiufAsendu FOr agldansazarsdniiu
Tngnuan Wiwadilaan a,]”aLuaﬁ%‘ﬁﬂ%mmﬂuaﬁﬂimqaqm (24.45+0.26 mg GAE/g DW)
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Figure 2 Phenolic contents of different berry tea infusions

120

= 100 92.08a 94.49 a
I 87.48 b I
e — T 81.06¢
e ——
80
2
=
©
Y 60
-
c
)
< 40
il
=]
C
< 20
0
Blackberry Cranberry Mulberry Raspberry

Figure 3 Scavenging activity of DPPH radical of different berry tea infusions
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DPPH sfannil 3 (Figure 3) wuinsfaued3dqnsnsdueuyadaszgeqn (Fevay 94.49)
sesasu iy wudniuess uasuuess wazsiatiuess muddu aenadesiuauaiusa
Tums3iadinessn (Fe*) Femuinimandawesifianuannsolumsiidimefingeian
Fanmdl 4 (Figure 4) Tnafie1 Ferric Reducing Antioxidant Power (FRAP) t¥infu 489.92
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Figure 4 Ferric reducing antioxidant power of different berry tea infusions
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Figure 5 Inhibitory capacities of different berry tea infusions on the formation of AGEs

in BSA—glycose system
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Figure 6 HPLC chromatogram of phenolic acid Standards
1 = ascorbic acid, 2 = gallic acid, 3 = protocatechuic acid, 4 = chlorgenic acid,

5 = vanillic acid, 6 = syringic acid, 7 = p-coumaric acid, and 8 = benzoic acid

Table 1 Individual phenolic acids in different berry tea infusions

Sample Concentration (mg/g)
Ascorbic acid Chlorogenic acid Gallic acid p-Coumaric acid
Blackberry ND ND ND ND
Cranberry ND 0.65 ND 0.13
Mulberry ND 0.64 0.37 242
Raspberry 0.10 ND ND 0.02

Remark (ND not detected, i.e. below detection limits)

aAuTENa

nan15ITenUT asdUsEnaumaadl Ldun arsuszneuiluedn Sawduiusiugus
nsTanm 1dud grsnmsdusenindunasmsiuliiselnaindu Ssaenadasiunuiseves
Deetae et al. (2012) FawuirFnaiiuednifianuduiusiunsiusendindulagnisdu

Inawnduluayulnslne 15 via
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