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Quality characteristics of blended tea with added pan-firing Rhus verniciflua
seeds and changes in its antioxidant activity during storage

Hee-Yeon Jin, Hye-Jung Moon, Su-Hwan Kim, Sang-Cheon Lee and Chang-Ki Huh"*

Imsil Cheese & Food Research Institute
'Department of Food Science and Technology, Sunchon National University

Abstract While manufacturing blended tea, the temperature for pan-firing Rhus verniciflua seed (RVS) is important. The
pan-firing duration was fixed to 15 minutes according to a sensory test. We then prepared four types of blended teas with
varied ratios of RVS; all the four types showed similar pH, °Bx, and hunter’s color values with no significant difference.
According to the sensory test, A-type tea blended with RVS was the most preferred. The antioxidant activity of A-type
blended tea was evaluated during storage. The changes in the total polyphenol, total flavonoid, and antioxidant activity by
DPPH and ABTS assays were monitored during storage at 4, 25, and 40°C for 28 days. After 28 days of storage, values
for total polyphenol content, total flavonoid content, and antioxidant activity were similar to the initial values. Moreover,

microbial growth was not observed during that period.
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Table 1. Sensory evaluation of Rhus verniciflua seed with different pan-firing times

Pan-firing time

(min) Color Smell Delicate flavor Astringency Bitters Acridity
Control 3.38+1.45° 1.38+0.38* 2.85+1.34° 5.2342.17° 4.46+2.18° 4.92+2 50°
5 4.70+1.03° 1.32+0.37* 3.15+1.52% 3.15+£2.122 2.46+1.33% 2.92+1.712
10 3.85+0.80® 1.73+0.48% 4.31+0.95% 3.46+2.15% 3.00+2.00® 3.234£2.01®
15 6.46+1.13¢ 1.93+0.54° 5.31+1.03¢ 3.70+1.80® 3.08+1.38® 3.46+1.76™
20 5.77+£1.01°¢ 1.83+0.50° 4.8542.19¢ 4.92+2.63% 431£2.18° 44642 .44
9 point hedonic scale (1: extremely weak, 5: weak & strong, 9: extremely strong)
IMean+SD

IDifferent letters within a column indicate significant differences (p<0.05) from each other at a=0.05 as determined by Duncan’s multiple range
test (a>b>c).

Table 2. Consumer acceptance test of Rhus verniciflua seed with different pan-firing times

Pan-firing time . . Overall
(min) Color Smell Taste Delicate flavor Astringency acceptability
Control 5.15+1.77° 4.77+1.48" 3.92+1.75° 3.9242.02° 3.924+2.22° 4.23+1.59°
5 6.15+1.95% 5.08+1.03% 4.85+£0.40™ 4.85£1.57™ 4.92+2.10° 5.62+1.12°
10 5.08+1.26 5.53+1.33% 5.39+1.50® 5.46£0.97° 5.15+1.77 5.70+1.32"
15 6.92+1.19° 6.08+1.44° 6.00+2.12° 5.9242.18" 5.5442.15° 6.31x2.10°
20 5.70+1.60™ 5.46x1.39% 5.23+1.74® 4.85£1.99™ 4.77+2.24° 5.46+1.71"
"9 point hedonic scale (1: extremely dislike, 5: dislike & like, 9: extremely like)
IMean+SD

IDifferent letters within a column indicate significant differences (p<0.05) from each other at a=0.05 as determined by Duncan’s multiple range
test (a>b).
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Table 3. Composition of blended tea with Rhus verniciflua seed

BHASAIL 4 nel FAE A, & A3 9 T
e wEE Fgolt(3), B Al FoF AL B 2w Ingredients ~ - - -
o} A7bolth(12), &S A7 Be LE2 Aejelr] PR 7
W oS ZANA g7 A€M ga) 714E e Rhus verniciflua seed 50 50 45 45
Rolsle] 7]F3AHS B 4 Y= WEolth(10). ol2lat o] A Houttuynia cordata 2.5 2.5 2.5 2.5
by = Boo) me Z}/] npo] ZoAS o3 MaolTe Licorice 12.5 17.5 17.5 20
C mozbe] WE PEIK(12), 24 ° ﬁuﬂﬂoﬂ 2 20 Solar.zumnigrumL. 17.5 15 20 17.5
2(10), BezA WE WS A(13) So8 B 20| 2] Arcrium lappa 7.5 5 7.5 5
ol 4akS ol wAe AS o S 9Tk Adlay 10 10 7.5 10
Total 100 100 100 100
meh B ATl £M9 B A7 ey 54 ¥
e, He £NE BT X SR FLEYL 2L
TE ARI0e] mE A 2 15 WakE Yolnwd A% o Agsdrh A Smel Mg A4 1Fe EFE A &
24, 25 5400 E 28U AAsiHA 7Y HHow FA FolmE 24 100 THFl thete], FmE 28 %hﬁ—, FaE
BLatst 24 Wske SATORA AlFomM e ol 7He A 2228 TEE B & 1723 THF-S XA 72 A, oF
2 gvingit, B, g, R, 99 2 &Te] Mguas ted s
H5HG7E AN A B5Fe] Hol & ARE, AV wig
M= 3 H)g-o) ”EV‘ 7% #5H9 Wol AshE 4 9O T (data not
shown) #2 A& ©]&3t] Table 33} 72 wigv| &= E¢E
A M= 1008] F&e] B& Wil 2087 4 '—r%% ot H ozsted A
2 A ARES X e A5 dAE AR GF)elA Z3FAthHFig. 1). 90°C7F == A 55 A+#¢ PET 59 X
2016 FEE AEE ARSI FRHE, xR, G7bkE, 9, A&7 22 Ak, 1027k *‘&ﬂ o w4 WA A
SF= AU sy AL ofxrTtellA Tk 2ol EA g & 4 Ayl ARSIt A AL flsiA
= A 85 4, 25 2 40°ColA Zhz 28U7F AAEEA 74 7H
=M X SE M= Ao AP Ak
A9 75 210& A3 A8 Fe APEE 2EE A
z3Aeh 2RE BE ws 170230°C] Fefolo] F2& o] pH, 2= ¥ Mz £H
L35l Egom HOFe RS EFsle] SE, 107, IS-EF, ZAE i3 2 552 pH ¥Hsl= pH meter (UB-10, Dongy-
=) od 2~

20802 HS ALE U H5E A= 90°CY] €4 F ang, Denver, Colorado, USA)E °]&-3lo] A3, d= s}
3l J*—-ﬂﬂ(Table 1, 2)5 AAS A3 HE BS 271 158 = YAE FEA(RA-250, Kyoto Electronics Mfg, Tokyo Japan)
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Remove foreign substances of Rhus verniciflua seeds

J

Washing and drying of Rhus verniciflua seeds

!

Pan-firing of Rhus verniciflua seeds (Fixed to 15 minutes)

Combination percentage of mixing materials

Addition water of 100 times the mixture

Hot water extraction for 20 minutes

Rhus verniciflua seed blended tea

Fig. 1. Manufacturing process of Rhus verniciflua seed blended
tea.
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Ao d3)e o7 oF 30mLY "ol AT, S5 &
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Table 4. pH, “Brix and hunter’s color of 4 type Rhus verniciflua
seed blended tea”

. Group
Article
A B C D
pH* 72 721 720 738
"Bk 02 0.1 0.1 0.1
, L 1690 1762 1885 1896
Hunier’s a 012 045 02  -117

b 8.84 7.45 6.03 6.40

UThe pH*, °Bx** or Hunter’s color*** was shown in mean value of
three independent determinations. The values of SD were not shown
owing to not significantly different (p<0.05).

Table 5. Sensory evaluation of 4 type Rhus verniciflua seed
blended tea"

Type Color Smell Dgzlll‘fgﬁe Astringency
A 6.31£1.55%? 592+1.12°Y  6.54+£1.45  3.31£1.98"
B 5.23+£1.54*  5.85+0.99* 5.47£1.20*  3.38+1.90*
C 7.00£1.41°  5.92+1.44*  592+1.98°  4.15£2.20°
D 5.23+1.83* 5.70+1.60*  8.70+1.66°  4.15+2.38"

Y9 point hedonic scale (1: extremely weak, 5: weak & strong, 9:
extremely strong)

IMean+SD

JDifferent letters within a column indicate significant differences
(»<0.05) from each other at a=0.05 by Duncan’s multiple range test
(a>b).

Table 6. Consumer acceptance test of 4 type Rhus verniciflua
seed blended tea"

Overall
Type Color Smell Taste acceptability
A 6.15£1.57°2 5.92+1.44*Y 6.54£1.20°  7.00+1.30°
B 6.53£1.71°  6.16£1.34*  5.77+1.17" 6.62+1.33®
C 6.31£1.93*  592+1.75*  5.08+1.66°  5.54+1.40°
D 5.77€1.64*  577£1.17*  4.77+1.64°  5.70+1.65°

Y9 point hedonic scale (1: extremely dislike, 5: dislike & like, 9:
extremely like)

YMean+SD

IDifferent letters within a column indicate significant differences
(p<0.05) from each other at a=0.05 by Duncan’s multiple range test
(a>b).
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Fig. 2. Changes in (A) total polyphenol and (B) total flavonoid of
Rhus verniciflua seed blended tea during storage period at 4, 25
and 40°C. Total polyphenol content was equivalent as gallic acid as
standard. Total flavonoid content was equivalent as quercetin as
standard. NS: No significant
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A 2ANE Al 2 ool AEEA ol AL B
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Table 7. Change in preservation condition test of Rhus
verniciflua seed blended tea during storage period at 4, 25 and
40°C by general bacteria and coliform group

Preservation condition
Temp. (°C)  Time (Days)
0 - -
7 - -
4°C 14 - -
21 - -
28 - -

0 - -
7 - -

25°C 14 - -
21 - -

28 - -

0 - -
7 - -
40°C 14 - .
21 - -
28 - -

E. coli
(Log cfu/g)

General Bacteria
(Log cfu/g)

o EAslk= At Z (free radical)dl] F4E A|FSHOZH
AEsE e Jes ZAoE dEA ot EEEE ol
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o2 Hol gitslEo] fAIHE AL I 2 2859 A

e
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S 1o (o o

i <
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Fig. 3. Changes in (A) DPPH radical scavenging activity and (B)
ABTS radical scavenging activity of Rhus verniciflua seed
blended tea during storage period at 4, 25 and 40°C. NS: No
significant
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717ko] AojdE 2 Wb e 2713k vl fo] 4
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