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Abstract

The leaves of Duchung(Eucommia ulmoides), an oriental medicinal plant, have a peculiar aroma of Chinese
medicine and astringent taste, which make the consumer be reluctant to Duchung leaf tea. Therefore, the purpose of
this study was to develop a mild flavored Duchung leaf tea by mixing with other plants. The flavor patterns of
developed tea were analyzed using an electronic nose. Polygonatum odoratum and Elsholtzia splendens were used for
improving the flavor of Duchung leaf tea. The addition of 20, 30 and 40% of Polygonatum odoratum improved the
overall acceptance in hedonic sensory evaluation. The flavor pattern of the tea was described by principal component
analysis(PCA) and the resistance ratio(Rg./Rair) Of sensors. The PCA plot was also used to explain the mild flavor
of the tea, which was extended from the right side(positive value of the first principal component) to the left
side(negative value). Analysis by using an electronic nose with metal oxide sensors could be applied to detect

whether mixed Duchung leaf tea was acceptable or not.

Key words : mixed Duchung(Eucommia ulmoides) leaf tea, sensory evaluation, electronic nose, flavor pattern

1. M =2

FZ2 U (Eucommia ulmoides)= T332 SEI
2olw AMAFHOZ 1% 18£0] FF 47 &7
219 & 300-2,500mel) A sk 8H =T F
gt 1926 SFAA AS =9d F kg
AR A Austa vk FPLBE FF
o, g¥Foldak 3, ¢3, d 24 FAE 23,
AE, AE, AFE 2 12 S FAZ AH&st
3 9l

FEAY d9det ok, TEHHY, YT
59 gygo] RaEo] Qn*0, Fis FE BA<
protocatechuic acid(PCA)7} -,:FJQ?}IZV). W =Ye =

Corresponding author:  Mi Sook Chung, Duksung Women’s
University, 419 Ssangmun-dong, Tobong-ku, Seoul, 132-714,
Korea

Tel : 02-901-8590

Fax : 02-901-8442

E-mail : mschung@center.duksung.ac.kr

- 353 -

ZQozRE AgH FgHO FFRNFAY A
T, d4x" 2 dietary amineg FZ3A]71H,
Alzheimerd ol U w7l &N @ 22 HPd 44

AZS Z=ZAF]= MAO(monoamine oxidase)-B &
AP e Ze ZHEZo=E WBAG-0-B -D-
glucopyranosyl  (1—2)B-D-xylopyranosyl] quercetin) &
2ottt Grb2-She 2EA 5] SAHEAQ ()-olivil
3 quercetin® FEAAA REPHon?, oo
B 500 gste] oz ARIERA Thd oFe A
€] & flavonoid FAo] o] FolA Ut

Hade olg g FUgll Yt FEUL
B AZHFCE AL HIFoRH FF
ol AF N2AZ PAHT Yok FI FEYL
ARE R BEIL Ao %%1 259

geomst Foko] Fna sty
o2 ol Ak mA ol -‘:r"x}.l UL
Bastr] g AT 883 ol FojR ok st
zxre] 24 B A7V 7} 50 BuP

de Hn o

S5z e A A 173 A35(2000)



15C 9FAA HAages YT Bise

T
A SZd 9 BuOH ¥ H,0 8 & Fo3tig
Aggs 2347 detgon” dedd 944 3
U YELG R BANA FFHlE 15~28
A7 dAAMFEE d Y9380 d9gstEaHst et
o ZY2HE, LDL-ZY2HE 92 SAAXEL
Ta AFE BJ3 HDL-ZH 2882 F7F FAE
BAD”. FHE elsholtzia ketoneF} naginata ketone
F2 ¥Rz Tdaed” o 2 F&
N B0l B (Elsholiizia splendens)= ©) =282
Re FE S GFH A8 Eolth
3E, FVIHE ATl AR FA(electronic nose)E
ol g3ted, AAIE ALY F4 AAAMAE =Y
o HE <l LZESOE o]8dte YAE FHE
e ZAH otk A9 FNHFEES FAH, FFRY
9 v BAE ¢ Qe ARIZ AL 4F 4
F9 IR 24, AF9 #2HYEY opy
AEF9 AaA 4l F 2 2ok &85 3
gt A Bgy 48248 MaxFe F2E
oo 2497 2219, H&rgo)” g S
F39 gy PR 24 59 A7 Bag

2 b o

£

o

g t R3Q% AU BHol G4 52
A% TGRS TR sl £399 173
geus ok gole ASAA LT S8
7 Fe FREIAS AL Astel F2ESA
o #5@4 2 AA: BHE Ak

. = ¥ 2

1. M=

F5YEe F9EA S4T FIE =gl 2000
d 7~9¥47tA 33 AMFste ol EZo] J=EF AH
T F EVIE AASE ALFE AEE AT U
A AEE A9RE 9 §EE St A&
ZE%He Adds dxolA 2000 7o st
o FAAZE F AgetATk EF FEFAp e
F2Uae M AN Azl AES

3 xE] #ste) A A178 A 352001

292 A A2 F ANAEAAN)
A SEF Hee Adu. o4 2ol He £33
s ZFHE 10%, 20%,

30% 2 40%S
Zstgon, ¥

7 Eggsel FF-EERAE A
%

e FF 10%, 20%,

g e wHe A
1.2go] 80~85C¢ ZF4E & 100mLE Y 227
SHUS B5AAE AT

AR NBEHA BEH FLE B
) S Asn g o) F
AR Y 5Es SA UesT B 2ge %
Lot
]

)
o

2e, $837] F2 FFEFA A 2
gomz FHANNME A P -3
9 Z= 223 A4 JixEE Frtsr=
sade B A AFGFNE 44 7
Al AgAE dgstdn. ABrEa
reference(7] A B2 Btel AlBFFRAM QA
A gol - Sge) FE R AW NBES 5H
o8 B, ok A A - Ful - sine] FEst
FEZ oAU AWNR 725} FEE dow |
4 adn &Y A4 - ge A% ZEst FE=
ZaAL AkA VEE7E SRE FoW 9o
949 5 == B5 24e FANAG Al
108e] BEPA ado] 28 WEARS IR
hedonic scale 94 HAEYHE AME3I T F5HAY
A= SAS packageE ©]-23lod ANOVAXE E 3
Fon 2 {9+ Duncan’s multiple range testE

ol gstel BT

a4
o
-

foofn fo ok R o O 8 3 Lo
= Y
[}
;_11.
olr
o

4. X2 24

B A37d AL8" HAAF(odor meter ver 2.2)&
FETE A2EFHENAN Axsyen 6719
metal oxide sensor7} AFEEHUL 2+ AA9 EFES
Table 1% 2tk AlE9 7] A 248 A% 4
d AAe FE7 AAe mAE 4TS FHislst
7] 93 AR s ¥ FEHair filte) S AHE-S}
o gPerH #S1=t /19 g 2Rt
Al2E(325 mL)9 HZErpAls =g HA7E A

- 354 -



FHERA A2E 9

Table 1. Metal oxide sensors in the electronic nose{odor
meter ver 2.2)
Sensor no. Sensor model Specification

1 TGS826 Ammonia

2 1084CT/24 Hydrogen sulfide

3 TGS842 Hydrocarbon

4 TGS2620  Alcohol & organic solvent vapors

S TGS2610 Combustible gas

6 TGS2600 Air contamination
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Table 2. Sensory characteristics of Du-chung leaf tea as influenced by harvesting time (Mean+SD)
Sensory characteristics  Reference” P) Tuly Avgust September
A F A F A F

Intensity of color” 500+0° 2.63+£076°  258+£1.07° 3531061 1734065 273+£056° 3164125
Intensity of aroma 500+0°  568+1.60™ 595+1.54"™ 547+134° 674+1.66° 621+1.55° 6.00+1.83"™
Intensity of aftertaste 500+0°  447+193"  516+134° 463+170° 557+1.86 5.63+189" 557+1.57
Overall acceptance” 50040 5.05+2.12" 4374160 553+1.83° 3.89+148 405+1.18° 4.16+1.83%

Y Manufactured by Hwage Nonghyup
? Air dried, “Freeze dried

9 Intensity : This score were assigned numerical value 1 to 9 with “no difference between sample and reference” equaling 5,

“extremely stronger than reference” equaling 9 and “extremely weaker than reference” equaling 1.

> Overall acceptance :

This score were assigned numerical value 1 to 9 with “no difference between sample and reference”

equaling 5, “extremely better than reference” equaling 9 and “extremely inferior to reference” equaling 1.

Means within each row with different superscripts are significantly different by Duncan’s multiple range test(P<0.01).
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Table 3. Changes in sensory characteristics of Du-chung leaf tea added with Elsholizia splendens (Mean+SD)
Sensory characteristics Reference” Du—churgg leaf Du-chung leaf tea added with Elsholtzia splendens

tea 10% 20% 30% 40%
Tntensity of color” 5.00£0" 2.65+0.87° 3354067 2.85+0.58° 3.40+£094° 3.65+0.58
Intensity of aroma 5.00+0° 6.10+1.58" 6.00+1.45" 5.6+1.78" 6.40+1.53  6.80+1.47"
Intensity of aftertaste 5.00+0" 49+1.20" 5.15+1.63" 495+2.01° 5454135 57+1.86°
Overall acceptance” 5.00+0" 430+121" 4.65+1.95" 4754194  425+1.58°  3.65+1.75

Y Manufactured by Hwage Nonghyup

 Du-chung leaf tea is made from air dried Du-chung leaves harvested in August

» Intensity : This score were assigned numerical value 1 to 9 with “no difference between sample and reference” equaling 5,
“extremely stronger than reference” equaling 9 and “extremely weaker than reference” equaling 1.

9 Overall acceptance : This score were assigned numerical value 1 to 9 with “no difference between sample and reference”
equaling 5, “extremely better than reference” equaling 9 and “extremely inferior to reference” equaling 1.

Means within each row with different superscripts are significantly different by Duncan’s multiple range test(P<0.01).

Table 4. Changes in sensory characteristics of Du-chung leaf tea added with Polygonatum odoratum (Mean:£SD)
Semsory characteristics Reference” Du—chun7g) Du-chung leaf tea added with Polygonatum odoratum
leaf tea” 10% 20% 30% 40%
Intensity of color 5.00+0° 1.75+0.96° 3.40+0.68° 3.65+0.87 3.55+0.88™ 4.00+0.91°
Intensity of aroma 5.00+0" 5.20+1.98" 5.00+1.29" 5.15+1.42° 540+1.14" 525+1.29°
Intensity of aftertaste 5.00+0° 4.75+2.24° 4.75+1.55" 5.15+1.75" 4.70+1.55" 4.75+1.55"
Overall acceptance” 5000 425+197 59541707 620+1.76" 6.40+1.69° 6.75+1.80°

"Manufacrured by Hwage Nonghyup

? Du-chung leaf tea is made from air dried Du-chung leaves harvested in August

» Intensity : This score were assigned numerical value 1 to 9 with “no difference between sample and reference” equaling 5,
“extremely stronger than reference” equaling 9 and “extremely weaker than reference” equaling 1.

? Overall acceptance : This score were assigned numerical value 1 to 9 with “"no difference between sample and reference
equaling 5, “extremely better than reference” equaling 9 and “extremely inferior to reference” equaling 1.

Means within each row with different superscripts are significantly different by Duncan’s multiple range test(P<0.01).
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Fig. 2. Principal component analysis of ratio of
resistance in Du-chung leaf tea compared with
Du-chung leaf tea added with Elsholtzia splendens
(X:Du-chung leaf tea; m:10%, @:20%, A:30%,
©:40% of Elsholtzia splendens).
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Fig. 4. Principal component analysis of ratio of
resistance in Du-chung leaf tea compared with
Du-chung leaf tea added with Elsholtzia splendens
and Polygonatum odoratum

(X% :Du-chung leaf tea; +:reference; ©D:10%, <:
20%, A: 30%, O: 40% of Polygonatum odoratum;
u:10%, €:20%, A:30%, ®:40% of Elsholtzia
splendens).
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Fig. 3. Principal component analysis of ratio of
resistance in Du-chung leaf tea compared with
Du-chung leaf tea added with Polygonatum odoratum
(X :Du-chung leaf tea; D:10%, <:20%, A: 30%,
0:40%).
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