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ABSTRACT

Differences in bioactive compounds and antioxidant activities of aronia leaf (AL) extracts according

to manufacturing conditions such as different number of pan-roasting and different temperatures were investigated.
Both total polyphenolic compounds and total flavonoids contents were the highest in six time-pan-roasted AL tea
extract (37.96+£0.48 mg catechin equivalent/g and 19.96+0.44 mg quercetin equivalent/g, respectively) among four
tea samples. Antioxidative activities were also the highest in six time-pan-roasted AL tea extract with ICso 0.43 mg/mL
and ICsp 0.27 mg/mL based on DPPH and ABTS radical scavenging activities, respectively. HPLC analysis revealed
that AL tea infusion did not have caffeine regardless of manufacturing conditions, whereas green tea infusion had
3.8 mg/g caffeine. Results demonstrated that AL tea can be expected as caffeine free leaf tea containing antioxidant
benefits. Moreover, specific pan-roasting conditions of AL tea would be very important for its functional and sensory

attributes.
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g A o2 Rubus ulmifolius©y Crataegus aronia
%9 olZYo} L& procyanidins¥} - flavanolsd}t
chlorophylls®] %1‘%3}1 A a7 DAY g3
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Fabsh €do] -3k (13), E/d4kAF(reactive oxygen
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glw]o] gibst s Al EA Y] Z7FX7F BALE Avk(14).
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oAt AFgE A9k 1,1-diphenyl-2-picrylhydrazyl
(DPPH), aluminium nitrate, sodium phosphate buffer,
Folin—-Ciocalteu phenol reagent, catechin, quercetin,
2,2’~azino-bis(3-ethylbenzothiazoline-6-sulfonic ac—
id)(ABTS), caffeine 52 Sigma-Aldrich Co.(St. Louis,

MO, USA)el A 43kl L, 1 5Fe] Aok d5 9 HPLC
He AHgeklth
’ Collecting leaves ‘
l
’ Drying 25°C, 8 h: raw leaf ‘
!
’ Fixation: pan-roasting 180~250°C ‘
!
’ Hand rolling 30 min ‘
!

’ Drying at 60°C ‘

Fig. 1. The manufacturing processes of pan-roasting leaf tea.
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Table 1. The pan-roasting conditions of aronia leaf (AL) tea

The pan-roasting A" B C D
conditions Temperature (°C)

1 - 240 240 240

2 - 190 190 190

3 - 190 190 190

The number 4 - - 190 190

of 5 - - 190 190

pan-roasting 6 - - 190 190

7 - - - 180

8 - - - 180

9 - - - 180

YA: the raw AL, B: the 3 time-pan-roasting AL, C: the 6 time-
pan-roasting AL, D: the 9 time-pan-roasting AL.
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SPSS(version 18.0, Package for Social Science, SPSS
Inc., Chicago, IL, USA)E o]&3}o] H(mean)tE+H
ZHstandard deviation)® A8} 3L, 2 79 EA14 #9
A AL ANOVA test(one-way analysis of variance
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o}ela}7} 37.96 mg CE/go = 117% Bl % 4tHFX0.05).
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0FUe We T FEAME §ol oF 51% P
(22), WEAAE e F F5E el gasglon,
9 ol Rt g dn nsdgel Telvs gl 2
g2 FUTL HATHI9). Lee FBHE £ AAe] 4
A% B FHANE A 7289 F duy BFE

Table 2. Total polyphenol and flavonoids contents of AL ex-
tracts according to pan-roasting conditions

Total flavonoids
content

Total polyphenolic

The pan-roasting content

conditions

(mg CE"/g) (mg QE”/g)
A 32.30+0.25%" 17.23+0.75°
B 29.69+0.33¢ 14.26+0.33¢
C 37.96+0.48" 19.96+0.44°
D 29.61+0.85° 13.28+0.22¢

DTotal polyphenolic content was expressed as mg/g catechin
equlvalent (CE).

?Total flavonoids content was expressed as mg/g quercetin
equivalent (QE)

Each value is meantSD of trlphcate determinations.
Values with different small letters in superscripts within a col-
umn are significantly different at P<0.05 by Duncan’s multiple
range test.
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Table 3. DPPH radical scavenging activity of AL extracts according to the pan-roasting conditions (%)
Conc. The pan-roasting conditions of AL . .

(mg/mL) A B C D Ascorbic acid

0.10 14.42+0.49°"7 13.29+0.22° 16.72+0.71° 13.79+0.64° 96.39+0.00
0.25 27.64+0.78" 25.66+0.95° 32.13+0.80" 26.16+1.01™ 96.39+0.00
0.50 52.46+0.89" 48.50+1.27° 59.67+0.90° 48.39+0.58° 96.29+0.00
1.00 86.82+0.52" 84.34+0.32° 89.40+0.11° 82.18+0.60" 96.29+0.00

YValues are expressed as mean+SD of triplicate determinations.

?Values with different small letters in superscripts within a row are significantly different at P<0.05 by Duncan’s multiple range

test.

Table 4. ABTS radical scavenging activity of AL extract according to the pan-roasting conditions (%)
Conc. The pan-roasting conditions of AL . .
(mg/mL) A B C D Ascorbic acid
0.10 11.73+0.09""” 10.1120.37° 28.33+0.81° 10.75+0.53° 95.38+0.08
0.25 22.68+0.26° 25.26+2.60° 53.22+0.17" 19.88+0.42¢ 95.44+0.00
0.50 41.48+0.60° 36.08+0.44° 73.98+0.22° 36.82+0.97° 95.444+0.00
1.00 68.09+0.95° 63.82+0.73¢ 90.97+0.09" 63.28+1.03° 95.444+0.00

YValues are expressed as mean+SD of triplicate determinations.

?Values with different small letters in superscripts within a row are significantly different at P<0.05 by Duncan’s multiple range

test.
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Table 5. The antioxidant activity of AL extract according to the
pan-roasting conditions

The pan-roasting DPPH ABTS
conditions of AL (ICs", mg/mL) (ICsp, mg/mL)

A 0.48+0.00 0.66+0.01
B 0.52+0.01 0.75+0.00
C 0.43+0.00 0.27+0.00
D 0.53+0.00 0.74+0.01

YICsy value represents the mean amount of the extract scaveng-
ing 50% of radicals in the reaction solution with triplicate
determinations.
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Fig 2. The HPLC chromatogram of tea samples. (A) Internal standard and caffeine standard, (B) the raw AL tea, (C) the pan-roasting

AL tea, (D) green tea.
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