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Effects of Harvesting Time, Aging Period and Extracting Temperature of Wild

Green Tea (Camell sinesis) Leaves on Physiological Activity of Don Tea
Park, Yong Seo - Ryu, Hyeun Hee - Lee, Mi Kyung - Heo, Buk Gu™
Dept. of Horticulture, Mokpo National University, Muan, Korea
Institute of Regional Crop Research, Mokpo National University, Muan, Korea®
Naju Foundation of Natural Dyeing Culture, Naju, Korea "

ABSTRACT

This study was conducted to determine the potent physiological activity of traditional
wild tea (“Don tea”; coin-shaped tea) as affected by different harvesting times, aging
periods and extracting temperatures. No difference in anti-oxidative activities in the
harvesting time and extracting temperature of tea leaves was observed. However, short
aging periods of Don tea showed high ABTS {2-2-azonobis (3-ethylbenzothiazolin-
6-sulphonic acid)} activity, ranging from 71.52 to 79.96%. DPPH («, o -diphenyl- &
-picryl-hydrazyl) radical scavenging activity of Don tea was 71.10 to 91.40%. Especially,
longer aging period and an extracting temperature of 100C showed higher DPPH radical
scavenging activity. With longer aging periods and an extraction at 90°C, nitrite radical
scavenging activity of Don tea ranged from 74.04 to 94.92%. On the other hand,
angiotensin 1-converting enzyme (ACE) inhibition activity of Don tea was 59.77-81.97%.
It showed higher activity when harvested in June and August, aged for longer periods,
and extracted at 100C. These results suggested Korean traditional Don tea exhibited the
highest physiological activity when aged over 8 months,

Key words: ACE inhibition activity, Chungtaejeon, DPPH radical scavenging activity,
Jangheung
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L A&

A3 AYE FH3t AR RAY €A
F AFAAN EA3le] qARYo R TE zjojt}
(Lee 2006; Park et al. 2008c). HejAozx By
© =2ke g3stn, 4 94 7EE £
BE Bgol AR A AxpEE), T
£E #o] ¥ ol &=uA FAEER) EE
nAolg 7 At AN ‘EHeEER) =
EWUHOsada 2007). AEAd) o Bt RE
A Aoz FHPHE E3s 120039 dALS
7EAH, 1900 o] Fd= MAANA HUEHA
2 AE, 23, dig 5 Gt oo o
48 A2 4YA3 ItHRyu 2007; Park et al.
2008b). &2 A& oo SEFAY o]&H
Ko, 7t wMe ARAY (2 S2d
) % F& EFSIA PPN oRE o] 4F
ATHPark et al. 2008a).

=212 At o]&EHE A B FB 75~
80%2F LEH R 20~25%2 FAAHY Yz, 1¥ A
B 3 5848 35-40%0)0 B8A4L 60~65%E
A gckRyu 2007). Aole FHEIZF, olm|A),
712, HEA, e ikolE, HIEY, 2783
Tol FH-3, ol EAL it} g, Wy
3715, 3 Z4, SYAHE 749 M g}
A, e3tA, 83 dA 28, FF FE, FF
& AA FE o= AL FIAIE &49&
g2 Yol 714 & HFozx oEHum
2AtHShin et al. 1995).

Aol BstdE g A J)se 219
%Ter Aup Ao} Az, HPA7 w2} gt
F dEH(Kim et al. 2004), =3 & 3199

+ R FHE Ale 58S ew £
719 rﬂr% 2] wsle & 9uiE Ay
A B} whde] Exke A9 AUE Esty
°]§-3}7] “ﬂ:r"‘ﬂ AU FFA e 524 2}
ZYA &y, dgd FFAGAMe 945 FAS
AHstd Ex AEZ 0] 837]1E 31 HOsada
2007). 2822 3] $8 Al7ld wE AR
a9 g yEe Ex319 B4y vg&
Aol A FRAIEY o] & tig dFE gle

_‘o}.v'.m

Aot}

4, =3 RS 7 F AR AAY
HF ¥ B3t ¢E7) BE) A FFE u)
HEAE & 5 o Aok F B@oly &4
Aol Wi EyE TNyt APsE Ao &
#A2] 9lth(Lee 2006; Park et al. 2008b). 2B &
/4713t & gshisle) fEo] gy 2
ot Zpolzt Q& = %13, ol FE 2EdE
#Hdo] IS Aoz A o] HE g o
77t A8 Qe Aok

B A7 o9} e wAeA 1900 Fut
7R A gl Aol Ao 2 S4HYA
=2te] B3 Hge B&3E 943 AdelA
A A, 39 47 2 FEEE
7} 3 FEE AEPREA e 9T
ZAL8L7] s AA ST

I |79

1. 3ol =28, EXI9| M=} AlZ2

2 Ao AME3 2} de Agd AFFE X
W 298 BYAL e s e o) =
- (Camell sinesis) & 200613 49 28Y, 6%
15%, 89 209 33]o] AX A SAIRE 8A] AL
oo A3t Fig. 17 2L FHoZ Ax @
%44 3o

s 84, AAFAT, olddE 2A%
ACE A3 #AF FH A83 Alge €3 22
Ig& 90T <+ 100C FHFNA 2t 387 33
F23 Aotk

1

3

2. B8} gy

ARG Y= FALE Y3l Trolox (6-hydroxy-2,
5, 7, 8-tetramethyl chroman-2-carboxylic acid),
ABTS {2-2-azonobis (3-ethylbenzothiazolin-6-sulphonic
acid)}, potassium persulfate (K;S;05) AlF-2- Sigma
AKSt. Louis, MO, USA)lA Y3ttt ABTS
ZH- 71 250mM ABTS, 40mM K;S;05 MnO; 4+
Zgoz WAETh 90mM ABTS E-E9)
phosphate buffer salineS =%l Trolox EFE Y
(020mM) S EFT ¥ 187 68 333 v
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Gathering the leaves of tea (1 string with 1-3 leaves)

|

Wilting (Drying in the room well
ventilated over night)

{

Sorting (Removing the hardened leaves,
sprig and impurities)
l
Steaming (Steaming the leaves of tea
for 7-10 minutes)

!
Mash (Mashed in a stone mortar with a wood pestle)

l

Forming into Don tea (Getting the knead tea leaves
into shape in a Korean traditional Dasik plate
with 2.5cm diameter and 0.5cm thickness)

l
Ist drying (Putting into the bamboo basket and
drying in the room for 2-3 days)
l
Punching and binding together (Making a hole
0.2cm diameter with a bamboo needle)
!
2nd drying (Drying in the room temperature (257T)
and 50% relative humidity for 15 days)
!

Preservation (Wrapping with the traditional Korean
paper hand-made from mulberry trees,

=472 A

putting in a packing case and storing it)

Fig. 1. Manufacturing process of Don tea

SHE-A 7 (Hewlett-packard, USA)oN A F3 = &
A3l Trolox BEEFHAE At} 3Hiksls A

990mM ABTS &#&49] 10mL A F&&
(0-2mg'ml he 3 9L 1, 62T & 9
734nmoll N EAREE Z38 FFE ZFaEo Tr

10 e r-{z

ZE2201 EXo| da|gdol 0jXl= I 367

oloxHjold Qe A4 e Fal LrehchMiller

et al. 1996).

3. xS ois

HAF 5 (Electron donating abilities, EDA)<-
Blois(1958)2] ®& ol8-3dte] Z3IHTh SmL
Dipenyl - #-pycryl hydrazyl (0.26mg - mL™!, DPPH)
fA7 22 0.5mLE EFE thE 3,500 F=
2 3820 448 Itk AL ged 10
B2 FQu7 £33 243 7] (Hewlett-packard, USA)
g ol& 525nmollA EBREE ZFsINT A8
o] AAFAFE ofefiet 2ol ALt st

(2]

A8 §34% %
AABAS %) = Jefg So 10

4. OFRIANY A4S

oA A% (Niwite scavenging activity)-<
Gray 5(1975)¢ ez ZFA3Hch. 0.1mM
NaNO; £ 2mLE YA F=9 AlE ImLo] 713
i 0.IN HCLS.Z ¥H3-84¢] pHE 122 =A%
92 F#Fol 1omL7t HA 3t o] £ &4
< 37CoA 1A HSAIZ O 4 vy
1mLE& # 8} 2% acetic acid 2mL2} Griess A)oF
(30% acetic acid® ZFA|% 1% sulfamnilic acid}
1% naphthylamine& 1:1 Bi&2 &3 04mLE 7}
Sto] & B3 FATh EFAL FLNA 158
7+ w8t & RBEA 7] (Hewlett-packard, USA)
g o4 520nmolAM FFEE S5 AE3e
obANFS FEALE HERTE A FE2Y il
ZFFE 04mL 718t ¥HEAIF T o} FANE &
AL ANEE HUE Ao HotekA e A
$9 olFAE WFgaN JeElWon, 1 ALt
241 & ole} oj &t

A8 #H7ME ImM NaNO, &R E-ZF 4 F4%

obARE A5 (%)

1
p—
]

x 100
1ImM NaNO, & 3%

ACE A8 &4(%)

x 100
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5. ACE M3l &4

ACE(Angiotensin 1-converting enzyme) A3] &
32 Park 5(20082)¢] W& o83t SAIY
t} &9 50 L9} 71389 100 #1(100mM sodium
borate buffe) S &3 & F, 37C FxA 108
b AT W3- Hel ACE €9 100«LE 7}
3t 37T A 1A AR ¥ F IN
HCI 200 L& 713t W3-8 AR A|713 o 7]q
ethyl acetate 2mLE 7}8ted 15%3F #A3AX]
2 2,000pmo 2 5E AHEE A A
LSmLE FH3Hth o] AAdLe Fe B 20
B AZAR O SRS ImLE 71 834
721 3 EFFSAMHP 8453, Hewlett-packard, USA)
E AHE3td 228mmollA FREE FASHAT
ACE A3f84e 99 4oz APt

6. SHAME]

Zz+e] ZAL B4 2 39S o] AAIEH o,
EAANE SAS T2 FojA BAENS A
A3l Duncan’s multiple test® A|&2+9] oA

< AR
m Az 9 z3

1. ghtstaty

AGA 78 wE =X FEE A
T 84, 64, 490l AP A £o2 e
o, & 25 0CRTHE 100CHA o
A5 YElltHFg. 2). €318 547130
sl d=e oY, /Y, e 54
Azl A o2 Yeiyted, 250 & xjo|s}
oA AU 2= B 473 & kst
BHEE S48 ATIA 8L 39 3F 90T
A FEAl 71.52~79.62%, 100ColM+ 73.48-~
7555%9) & BAen, 14 s440 RAe
90C ol A 60.71~65.19%, 100C oA 62.73~64.98%
€ YERG. 8719 £4A1Z1 AL 90T AA
65.62~68.31%, 100C oA 67.93-69.88% =2 %4371
e NFIA & AelA gikstgygol s E
A Jelgth ol IWAEAQY £F5A} 2EA
el Zaje] wla) widEa male] FAksbEo|

oL

£ odfd 3L

to fu o [o

27T

00 | B28apr Bt5uune D20 Aug

ABTS (mM TE-g-1 F wt)

Months at ambient temperature

100

ABTS (mM TE+g-1 F wt)

Months at ambient temperature

Fig. 2. Effects of harvesting time, aging period
and extracting temperature of wild green
tea (Camell sinesis) leaves on ABTS
{2-2-azonobis (3-ethylbenzothiazolin-6-sulphonic
acid)} activity of Don tea

43ITHE Ryu(2007)8] B.18} HARY Aoz x
ako] &43717te] ASE AR Wt I
=7 EQA Aoz g ovk Yzt
SN2 Ao vis) s/ E 44217 Rl M 3
A A=t 2A Jehd o] & A& 7t
A A77E dag Aoz Y7dEn
A4 A 2t3hA 432 glutamate 583 <]
g4 2 FEAG obvAte] #8lE fEdty
AE5EE vetdo] AX 3AHE 288 ==
T (Heo et al. 2007; Mattson et al. 1993). w&}A
ARG AL &S HAdE] A 3t
< 1T W XYY FHI= =4 s
, =319 Atk 3 4710 HAE s, A
SEE 100CE 3 Aol 2&34d A

]
<
=
Lo
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2. MRS5S

el FE87)d g B3 F2EY AR
o5 8Y, 64, 499 ¢LE ¥4 JERoH,
219 47170 g ARFAFL AZ FAF
2] AL 0T 72.54~79.96%, 100C A 71.10~
73.82% 5 YERAL, 47183 4410 AL 90T
o 4] 82.66~87.31%, 100C 9|4 78.06~79.81%, 871
A7F £A4A 7 R 90T A 82.72~91.43%, 100C
oA 80.41-87.50%2 &4 7|7te] A4E =L
#*E BYH(Fig. 3). AAFAF] A8 A
o] AAE Foste] AFY APitstE oA
sta QA WeMe F2 Afeitde] 93 =
32 JAA e 2HEgog ojgEHTilee et al
1997). o] W&ol HZ SA4tAe iEF &4
< AAste By R A EA Fitstad
7t Hold FBAHEAE FEIAY o83
= ZA%o] AX 3 gleBi(Heo et al. 2007; Park et

90T

r

- 1
Bi28 Apr  B15June [d20Aug |

100

EDA (%)

4
Months at ambient temperature

100C
i B28apr E15June 20 Aug

——

4] 4 8
Months at ambient temperature

Fig. 3. Effects of harvesting time, aging period
and extracting temperature of wild green
tea (Camell sinesis) leaves on DPPH (a, a-
diphenyl- A -picryl-hydrazyl) radical scavenging
activity of Don tea

al. 2008d), g 2AZE-L AA AW =
3 Ao F2% H8-g stokBlios 1958). Wik
& AA Y] A =spiAd o

aurl 7|dE Aoz Aztdd). FAlo AxF
< st FA4AT eBVIRE QG A7IvE
ga Ao AYHESFE ERoH,

100C Bohs 90CE #5238 of & 38 29
oung Ex Azt Ao S84 g A
& 183te Aol F& A2 AZdA.

3. OfEIMY A

B2} F&E9 olANE &AL EIE
Z2 F g 2 197 4412 ReAe &
< 8¥ol AL W ¥ AFS Ve tHFg.
4). E31e] 47170 & olFAY 2AFE
Az 2F e AL 90CAA 78.03~81.75%, 100C
A 74.04~7698%9] S BRRoH, L =
AN R 90Co|A 85.31~88.33%, 100C

J

HO 2L

90T

{EzaApr M15June [120 Aug

NSE (%)

4
Months at ambient temperature

100C

" @A28Apr B15June  [320 Aug |

NSE (%)

4
Months at ambient temperature

Fig. 4. Effects of harvesting time, aging period
and extracting temperature of wild green
tea (Camell sinesis) leaves on nitrite-
scavenging activity of Don tea



370 shRX|GAEYETEER| H19H 3% 2008

oA 79.67~87.86%, 87N ¥t £A4AZ R
90T ol 4 93.14~93.23%, 100C A 87.81~94.92%

Aol ¥PPol wt FrtsEe AFE Ve
Wt

olANA L FAMEoY {IFFAF ) HULs
of ) EANA AR, AR A] Fo.8 gy
of-g= 1 ot E3 Ut EFE g8 Y
EZAIYe] AFAQ nitrousanhydride(N.0s) 9+ 2
< 84 JYERL3] EFS A% o]He] of
D& 3t e SHES AFAYUE A A
oA UEZAIe| A4E slsAe] wWf o
(Im et al. 2008). 2FolA dojue YEZARI
AAANEE-2 nitrited} HHE 4 e 3EE] 9
3 JAE 4 ged 53] dHER ¢, EINHE
9 ZF HE33E ‘:°l HEZAR 445 A
3= tBAQU BFEZ o]5L nitrosating agent
E =4 443}71\4 HeAo] gle Ed= &
e 988 F9ddn A ARy
2007). AEAE Z olES /HEFIe HAAA
HAEZY] B el dis] B2 dFUt ol
FolA1 geH, a1 FAME 53 AF FI
gl E¥Ho] & B9 ohel FEAY 4
a RFEA F 90% olde] wEEE vEE E
ZAg 932 Nenitrosamined 21 F2] tAA &9
A F23 EAo|thNa et al. 2004). 122
=3} FEEo] opANE 2A% &3t YA
Yehd £ 49 Adge wl$ onzt g &
T Ut} obgE ofAN AAFLE EAE 4N¥
ug £4A1E 88 AFHT AUSE A A
E%, 0, 478Y Bul= 8AY 44 o
B, 90C Hthe 100CodA F27L& o a7}
Egths HE 1Ee ol F& Aoz AL

A,

4. ACE & Xl

€3} $£89 ACE €4 Adzs 49 BRoe
643 89 g Ao AUSE o £
S e o, 4713t gexe Az 3
Fol A9 90TNAM 59.77~70.57%, 100C o)A
69.25~73.55%2] TS BRI, 44U SAAZ
AL 90T 69.88~79.81%, 100CA 7521~

81.53%, 87H ¥ 54210 AL 90T AA 7556~
79.17%, 100CAM 76.46~81.97%2 %A 71Zko]

45 F7HE %S EHFg. 5). ACE A3le
renin angiotensin aldosterone systemol] A} angiotensin I
o] angiotensin 1£ A= AL xdsimz 4
F-2 822 aldosterone©] F7HEE 2§ HaAl
A ABRAEA A5 a34F Jepdck Al
DY 90%0]4E 1 ARlo] A A A e £H
A 8ot} o7]ol|= renin-angiotensinA] &
A7} &}, o] Ao A A angiotensin | W3} A4
ACE7} E849] angiotensin 1 o] &3l 21
@ dipeptid(His-Lew)& AWt 78 s¢=ES
UEel = angiotensin IE 4§43 3Hc}. Angiotensin IT
= A7 247 aldosterone FAF7HE QLE F
7}A1Z1tk.  ACEl(Angiotensin  Converting Enzyme
Inhibitor)2] °F238t2 &3+ angiotensin 19 T4
S JAFgoE A AUHRyu 2007). ztellA ACE

90T

E328 Apr B 15 June [020 Aug

ACE (%)

4
Months at ambient temperature

100TC

B28 Apr B15 June [120 Aug

Months at ambient temperature

Fig. 5. Effects of harvesting time, aging period
and extracting temperature of wild green
tea (Camell sinesis) leaves on angiotensin-
converting enzyme (ACE) inhibition activity
of Don tea
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