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Abstract

In order to investigate the quality characteristics of powdered teas using Compositae species flower, the
samples of Chrysanthemum indicum L. (CI), Chrysanthemum boreale Makino (CB), and Chrysanthemum
zawadskii var. latilobum (Maxim.) Kitam (CZ) were extracted with hot water and concentrated, and then mixed
with different forming agents of dextrin (D) and maltodextrin (MD). The mixing ratio of D and MD was ranged
from 9:1 (DMD91) to 8:2 (DMD82) or D and MD only. The solubility of the powdered tea was higher in added
dextrin. The highest total polyphenol and flavonoid content of the powdered tea were 6.75 and 3.24 mg/g at
CBDMD91, respectively. Total antioxidant activities of C. indicum, C. boreale, and C. zawadskii powdered tea
ranged at 2.51~2.63, 4.37~4.50, and 3.44~3.55 mg AA eq/g, respectively. In sensory evaluation, the C. indicum
and C. zawadskii powdered teas obtained higher sensory score of all evaluation items than C. boreale powdered
tea. The optimal mixing ratio at 36% of D and 4% of MD in forming agent was selected to enhance the sensory
characteristics and antioxidant activities of powdered tea.
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Table 1. Mixing ratio of Compositae species flower extracts
and forming agents for preparation of powdered teas

Forming agent (%)

Samples” Co:lgcoisg;tae Eig?a Dextrin Maltodextrin
P ° (D) (MD)
CID 40 0
CIMD Chrysanthemum 60 0 40
CIDMD91 indicum L. 36 4
CIDMDS&2 32 8
CBD 40 0
CBMD Chrysanthemum 60 0 40
CBDMD91 boreale M. 36 4
CBDMD&2 32 8
CZD 40 0
CZMD Chrysanthemum 60 0 40
CZDMD91 zawadskii K. 36 4
CZDMDS&2 32 8

ber: Chrysanthemum indicum L., CB: Chrysanthemum boreale

M., CZ: Chrysanthemum zawadskii K., D: dextrin, MD:
maltodextrin, DMD91: dextrin 36%, maltodextrin 4%, DMDS&2:
dextrin 3296, maltodextrin 8%6.

¥ ol 0B}t HES SEad 47e 2282 Az
dgon ou 22Ee) 2244 7, 4% L FAZ
7} 247y 11.84, 9.45 2 8.14% 19tk =8 FE2E9 243}

g~ E g

=%

£ 93t FFAQ (DE=4~6, D-2256, Sigma, St.
Louis, MO, USA)7} ZEYZEHU(DE=10~20, Jenedex,
Samyang, Seoul, Korea)S ¢AvI &2 &3 & 44=%
71(FD-5508, Ilshin Lab Co., Seoul, Korea)& 7%3F
23 ston, Hrke FEA & ¢
Table 13 2o}

==X qm

T=E== =

Hwang %‘(17)9] WS
05 g Ads

05 goll 3
2 582 42
A (PAL-1, Atago Co Tokyo, Japan)
A&ttt

2o FAEAD A4S fsto g, Ak 3
2} 2 g& 95°C 100 mLe] ol &3zl &,
3,500 rpmolA 2087F YA EZ(KR/Union-55R, Hanil
Science Industrial, Seoul, Korea)d} i, o 7|14 A4S H&
FHetd EAAER ARESEATHII). A} =}A] (Color
and color difference meter, CR-300, Minolta Co., Tokyo,
Japan) 2 WIEE YEHl = Lk Yt = agk

"=

gl=E
Az

ys
Z}X—]ik—i
=3z

=73

411 r-{m \:Ll

o)k
=

=137
=

T
AEE

Mo =

, AAEE



826 NRF - AT G - B

a8a FNEE YEUE b Z ST 2=
B = spectrophotometer(UV-1650 PC, Shimadzu, Tokyo,
Japan)Z Z+7ZF 420 nme} 590 nmol A FHE=E A ATh
pHE= pH meter(Thermo Orion, Beverly, MA, USA)Z =7
&t AT S DNS(35-dinitrosalicylic acid)®
(1992 B394, =, Al& 0.2 mLol DNS Al¢F 04 mL
S 718k 100°Cell A 5% 71Es & S48 WA & &5

2= 18 mLE A713 oS 525 nmoll A S3EE =AY
, #FEZZ glucose(Sigma Chemical Co.)& A&}

e A #, 89

Wi

T T2 A8 g9 mg glucose

Ul R qu
ofy

T
o
£

( I‘ILD_
Rl
©
s
i
1]

A
o
u
]
ok
>
i
ot
z
A
21

A
T

Mo ok
Lo

)
r>,
b

i

N,

o
o
oft
i)
ot

5.
2
gk

i
o 4 te Hi Ar

Mo o

ot off
BN
ro
ot ©
NI
oX,
_O‘L
@
O
ﬁ
M
mE
2l
s (e
Sl
i

H oo ox
_E

2
i A
2
o
lo

2 765]'9\51‘:} ’*] o & ZdHE ¢
ewanto 5 (20)2]

=& %ﬂ)ﬂ%

o
p=

¥l w2} Folin-Ciocalteu reagent
3IHEd 93 YE A7 5B
] O
o

(

N
N

2
2,
o
T
T
2,
ol
N
N

d

KN o s

ol = HY 2 EAEAT S
100 pLoll 2% NaxCOs 2 mLE 713k & 38
50% Folin—-Ciocalteu reagent 100 nLE 7}3F & 30&
o ¥ A F3E S 750 nmoll A S 3EA T
A& garlic acid(Sigma Chemical Co.)S A}&3}e] 7
2P o, Alg g9 mg garlic acidZ YER AT
ZZ@tExol= 2 Chol 5(21)¢] Wil me} A8 250
pLoll 254 1 mL& 5% NaNO, 75 uyLg 7}3F th$ 58
T 10% AICl; - 6H,O 150 L& 7}ste] 6%3F ®FX]shar 1
N NaOH 500 uLE 7}tk 11E $ sh&sdo] §4= &S
510 nmolA] &As¥ L, FFEZZ (+)-catechin hy-
drate(Sigma Chemical Co.)& A}-8-3}o] 13t APgHoz
B A8 gF9 mg catechin®Z YeERY AT}

AAF o5 (Electron donating ability, EDA)-2 Blois(22)
o WS Wyste S3HTh &, A8 02 mLel 02 mM
1,1-diphenyl-2-picrylhydrazyl(DPPH, Sigma-Aldrich, St.
Louis, MO, USA) €94 08 mLE 7}5tal & 3 & A&
A 3027 A £ 520 nmel A FFEE SRS,

A ZH7Fe vA7He F8E Aol WESE &

o ARFAF(EDA, %)z YeERAT F F23d e
ABTS cation decolorization assay W (20)9l] 2]3}e] &4
33tk 2,2’ -Azino-bis-3-ethylbenzothiazoline-6-sulfon-
ic acid(ABTS, Sigma-Aldrich) 7.4 mM3¥} potassium per-
sulphate 2.6 mME 3}F F<F Aol WX3le] ABTS »+
oS A F o] £HE 735 nmolA] FEFE Fhol 14
~157F HEE B F3AF(e=36x10' M 'em )& &3}
o FHRTE FJ45At 48 ABTSE Y 1 mLdl F&54
50 pLE 7Fste] F3 =9 WstE A s 90 Foll 435
gom 3 A =22 L-ascorbic acid(Sigma-Aldrich)&

3L & X1
ETE

Bl

r}i _\l
o%

(=S R )
o o o B

]:

2 AEAC(L-ascorbic acid
equivalent antioxidant capacity, mg AA eq/g)Z E A3} TH

5% AR, ¥ Fusy

o

ZsAAL

b D AR 2o AzxE Euxte 3 B
AAbE B AR FH7 U Ao AE 5ol e #sA
At2 9 88 & At AR NS S AAIS & TEAAE
AAE AT FIHA RS ZAE ELAIE 2 go 95°C 100
mLe %‘#% ! %Xd%l A 5 A, de Al
)/\u]- 1:!1 .

(s}

?E}- 571‘3, i%ﬁi -6‘];]" 64, ol Fth 7)o Z #5H
e AAHA,

SHEAM

FA 242 SPSS FAZ 2 19 (Statistical Package for
the Social Science, Ver 12.0 SPSS Inc., Chicago, USA)S
o] g8ty 7 AT H Y XFTARE &t AT
9] z}o] FHZ one-way ANOVAZ £243 5 Duncan's
o] g3l FoJAdEe HAgsAT

multiple range testE

4.14~519% WM Z 479 347~ 3 17%9 78 %9 3
~449%0T} T B FRFFEL nYom ¢ #ﬁa
AP FD)9 AAE DS PEAAEAS 612 S A
2 TOMDIDGA A Uehgth oe HiER g
(DE) @ol 4&4% n@Age dgrolng nrh 28

e}

Table 2. Moisture content and water uptake of tea powders

Samples” Moisture content (%) Water uptake (%)
CID 5.19+0.050% 9.08+0.002¢
CIMD 4.14+0.025" 5.37+0.002
CIDMDO1 5.11+0.031° 7.67+0.004¢
CIDMDS2 4.62+0.030° 6.06£0.002°
CBD 3.91+0.031° 9.40+0.003
CBMD 3.37+0.031* 8.23+0.003"
CBDMDO1 3.69+0.025° 8.66+0.002°
CBDMD&2 3.47+0.015" 8.41+0.001°
CZD 4.49+0.021° 9.21+0.002
CZMD 3.30+0.025° 7.71+0.002°
CZDMD91 4.23+0.021° 8.55+0.004°
CZDMD82 3.47+0.044" 8.19+0.002°

USee the legend of Table 1.

2)Any means in the same column followed by the different
superscripts are significantly different (p<0.05) by Duncan’s
multiple range test.
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Fig. 1. Changes of solubility on the powdered teas with dif-
ferent forming agents. (A) Chrysanthemum indicum (CI) pow-
dered tea, (B) Chrysanthemum boreale (CB) powdered tea, (C)
Chrysanthemum zawadskii (CZ) powdered tea. D: dextrin, MD:
maltodextrin, DMD91: dextrin 36%, maltodextrin 4%, DMD®82:
dextrin 32%, maltodextrin 8%.
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Table 3. Physicochemical properties of powdered teas with different forming agents

D Colors Browning o Reducing sugar
Samples L a 5 pH index Turbidity (mg/g)
CIE? 24.99+0.08 3.37£0.05 15.40+0.06 5.54+0.02 - - 269.50+4.79
CID 4888+0.02%  0.15+0.03*  -0.07£0.01° 5.63+0.01¢ 0.69+0.01¢ 0.38+0.01°  389.82+4.32°
CIMD 48.42+0.03" 0.25+0.02° 0.04%0.01° 5.57+0.02° 0.63+0.01° 0.31+0.01*  365.47+0.69°
CIDMD91 49.34+0.06° 0.19+0.01" 0.02+0.01" 5.52+0.01° 0.69+0.02° 0.38+£0.02°  409.98+1.83¢
CIDMDS2 48.62+0.03" 0.22+0.01™ 0.01+0.01° 553+0.01° 0.64+0.01" 0.33£0.01°  401.99+1.83°
CBE? 24.55+0.06 3.80+0.15 15.35+0.02 5.56+0.01 - - 282.63+4.32
CBD 48.73+0.14° 0.41+0.02°  -0.45+0.04 5.55+0.01° 0624001 0314002  395.21 +2.07
CBMD 48.25+0.02* 0.31+0.01*  -036+0.01"  562+0.02° 0.60+0.02° 0.29+0.01*  370.86+1.83"
CBDMDO1 49.34+0.01¢ 0.35+£0.01"  -0.39+0.01" 5.55+0.01" 0.67+0.02° 0.33£0.01°  396.01 £2.49°
CBDMDS2 4856 +0.04° 0.33£0.01"  -0.34+0.02¢ 5.50=+0.01° 0.64+0.01" 0.31£0.02°  385.03+0.60
C7ZE? 23.76+0.08 1.5640.04 1.56+0.04 0.53+0.02 - - 27352+2.77
CzZD 4868+0.04°  -0.03£0.01° 1.54+0.02° 5.33£0.01° 0.62+0.01"  0.24+0.01™ 389.22+4.15™
CZMD 4829+0.02*  -0.08+0.01" 1.2440.02° 5.45+0.02 0.64+0.02° 025+0.01°  354.49+2.74°
CZDMDO91 4945+0.09°  -0.11£0.01° 1.4740.01° 5.34+0.01° 0.62+0.01° 0.24+0.02*  393.21+2.42°
CZDMD82 4843+0.01°  -0.04+0.01° 1.34+0.02" 5.33+0.03" 063+0.01™  0.25+0.01™ 383.83+7.19"

USee the legend of Table 1.

2)CIE, CBE, and CZE are hot-water extracts of Chrysanthemum indicum, boreale and zawadskii, respectively.
3)Any means in the same column followed by the different superscripts are significantly different (p<0.05) by Duncan’s multiple

range test.
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Table 4. Total polyphenol, flavonoid content, electron donating ability (EDA) and ascorbic acid equivalent antioxidant capacity

(AEAC) of powder teas with different forming agents

Sample” Total polyphenol (mg/g) Total flavonoid (mg/g) EDAY (%) AEAC (mg AA eq/g)
CIE 24.84+052 11.16+0.14 59.01+1.57 8.80+0.94
CID 4.46+0.05" 1.0440.03* 27.26+0.69* 2.56+0.02°
CIMD 4.32+0.05" 1.05+0.02° 24.87+1.69* 2.63+0.02°
CIDMD91 451+0.08" 1.05+£0.02° 27.93+0.97* 259+0.14%
CIDMDS82 4.44+0.02° 1.02+0.06° 25.87+2.55° 251+0.11°
CBE 42.44+0.42 29.53+0.20 61.94+1.05 31.74+1.26
CBD 6.54+0.07 3.18+0.06 38.52+4.20 4.37+0.16
CBMD 6.47+0.08" 3.18+0.06 29.89+1.94% 4.41+0.12°
CBDMDO1 6.75+0.05" 3.24+0.04™ 40.40+2.25° 450+0.16
CBDMDS?2 6.51+0.08" 3.29+0.03 39.76+1.88" 455+0.17°
CZE 34.94+0.82 18.61+0.20 78.98+1.68 18.74+0.74
CZD 5.68+0.07 1.95+0.12° 43.85+0.98" 3.44+0.10°
CZMD 5.12+0.04% 1.97+0.07" 38.69+1.64% 352+0.15°
CZDMD91 5.90+0.02 1.9740.05° 43.44+2.95" 3.50+0.09
CZDMDS?2 551+0.10° 1.9940.02° 41.95+2.17" 3.55+0.16%

USee the legend of Table 1 and 3. Compositae species extracts and powdered teas were represented antioxidant substances mg

among extract residues and powdered teas.

2)Any means in the same column followed by the different superscripts are significantly different (p<0.05) by Duncan’s multiple

_range test.

¥The concentrations of extracts and powder teas are 1 and 10 mg/mL, respectively.
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Table 5. Correlation coefficients among total polyphenol, flavonoid contents, electron donating ability (EDA) and ascorbic

acid equivalent antioxidant capacity (AEAC) of powder tea

Total polyphenol Total flavonoid EDA AEAC

Total polyphenol 1.000 0.970™ 0.651" 0.967"

Total flavonoid — 1.000 0.546™ 0.988™

EDA — 1.000 0.610™
AEAC — — 1.000

Significantly different by Duncan’s multiple range test:
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Table 6. Sensory evaluation scores on the powdered teas with different forming agents

Samples” Color Flavor Sweetness Sourness Bitterness Acceptability
CID 4.83+1.36" 4.88+0.99° 413+1.55 350+1.31° 3.75+1.39* 463+1.19°
CIMD 4.63+1.69 3.75+1.75 3.25+1.04° 3.25+1.28" 3.38+1.19° 3.75+1.49°
CIDMD91 5.00£0.93° 4.25+0.46° 3.63+1.06" 4.13+0.99° 4.13+0.99° 4.25+0.89°
CIDMDS82 5.75+1.16° 4.63+1.51° 4.13+1.46° 3.75+1.28° 3.63+1.41% 4.75+1.49°
CBD 4.88+1.73° 3.75+1.98° 2.50+1.41% 2.63+1.19° 1.50+0.53" 2.25+1.04%
CBMD 4.88+2.03" 3.25+1.67 2.75+1.49" 2.00£1.07" 1.75+0.71° 2.13£0.83"
CBDMD91 450+1.51° 3.75+1.49" 2.38+1.60" 2.38+1.60" 2.25+1.49" 2.63+1.51"
CBDMDS&2 5.75+1.16° 475+1.16° 3.63+1.41° 2.88+1.55" 3.00+1.41° 3.50+1.51°
CZD 4.88+0.35° 450+1.20° 4.13+0.99° 3.88+0.83° 4.13+1.46° 4.63+0.92°
CZMD 4.88+0.83" 3.75+1.28° 4.00+0.76 3.63+1.06 3.50+0.76" 4.25+0.71°
CZDMD91 5.00%0.53" 4.384+0.52° 4.25+0.89" 3.75*£1.16" 4.13+0.99° 4.2540.89°
CZDMDS2 5.38+£0.52° 4.63+0.92° 450+1.51° 413+1.55 4.38+1.51% 4.63+1.51°

USee the legend of Table 1.

2)Any means in the same column followed by the different superscripts are significantly different (p<0.05) by Duncan’s multiple

range test.
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