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Content Analysis of Chungtaejeon Tea and Green Tea

Produced in Jangheung District
Park, Yong Seo - Lee, Mi Kyung - Ryu, Hyeun Hee - 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 compare the nutrient and chemical contents of traditional
Chungtaejeon tea with that of green tea which was harvested in Jangheung, Jeonnam district.
Vitamin C, amino acids and total nitrogen contents of Chungtaejeon tea were lower than that
of green tea by 0.30, 2.30 and 4.20g/100g, respectively. The tannin, caffeine, reducing sugar
and chlorophyll contents in Chungtaejeon tea were the same as those in green tea. Comparing
catechin contents, catechin (C), epicatechin (EC), and epigallocatechin (EGC) in Chungtaejeon
tea were lower than those of green tea. However, gallocatechin (GC), epicatechin gallate
(ECG), epigallocatechin gallate (EGCG) and catechin gallate (CG) showed no significant
difference between Chungtacjeon tea and green tea. The flavonoid contents of Chungtaejeon
tea and green tea showed higher quercetin and kaempferol contents in green tea, and higher
myricetin content in Chungtaejeon tea. The measured amino acid contents for threonine and
aspartic acid were lower, and for glutamic acid were higher in Chungtaejeon tea compared
with those in green tea. However, free amino acid content in Chungtacjeon tea and green tea
showed no significant difference. Potassium and magnesium contents in Chungtaejeon tea were
lower compared to green tea but no significant difference was found for iron, manganese or
calcium contents when comparing the two teas.

Key words: caffeine, catechin, Chungtaejeon tea, flavonoid, Jangheung
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A2 ol iz FUslo] AZAYRE
1940974 A Z8-S F4o= daor U
of EAFeu (Y3 2002), o] F A BYgo
2 9E A& Axe stk WA Fole A
AFHEHHo e A7)t e, olRL 4A 2%
o] el FE o]7|7} Bl A=dlM FHdE R
2192080 Ag AR GNA THEAARN B4
olz} Hlfo] ¢ Aoz ZAET YrkolEL
2006).

A AzE 4Y e 59 2ed 2
H REE S 93 AAS A AR A o

A Fd 278, B, A%, & 58 Ut
71= ATHOlES 2006).

Hej Ao Shie Bol ¥4 72 FHuA
< 23 Y1 # of A Fdd dF 2 7
o rlAEElFANA 2007), Aol 7], wigk
o], &, JXY¥F, ¥ ¥ WAl Foll ARt
7% ek A A (R-H 3] 2007; HT§ 2004),
625 & olAAR F&& AT A= FE, F
2, B 2A, g SR NA AFA wHjst
HAo} 1950 o ojFole 1 Hejo] #A
A& AFelolthol&S 2006). WEtH AE LEA}

& Aol B0z WY drix we Yol o Ay PRl AGENFoR A% Yoy
2 9ol 91 Rgoz Aol U ¥ Bz o AXT QAT AHAd ARTY 5 Hed
dold B A AZE A2 Fol 3PPl T Q1 24T AW D@ 24 A Holgl
e HL R=Th A7le) Aol Hrlel Wol T A }E § AY B4 A2 AR A% A2
WA 2AE AZEd, 54 medE AZD A AREME Fuse AN ¥ FHolh

Gathering the leaves of tea (1 string with 2-3 leaves)

|

Wilting (Drying in the room well ventilated over night)

\

Sorting (Removing the hardened leaves, sprig and impurities)

{

Steaming (Steaming the leaves of tea for 3-4 minutes)

l

Pulverization (Pulverized with the pulverizer)

{

Forming into Chungtaejeon (Getting the knead tea leaves into shape in a plastic frame with 2.5cm
diameter and 0.5cm thickness)

d
Ist drying (Putting into the bamboo basket and drying in the room for 2-3 days)

{

Punching and binding together (Making a hole 0.2cm diameter with a bamboo needle)

l
2nd drying (Drying in the room temperature (257C) and 50% relative humidity for 20-30 days)

|

Fermenting with the fermenter (Drying in the fermenter for 7 days)

l

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

packing case and storing it)

Fig. 1. Rapid producing process of Chungtaejeon tea with a fermenter



d
A]
B

KR
=

-

£ olsh 2e WA B Ao
s4Eozd e 8oy AE © )
of HE NEAE FB ZHNN 4R
b e A9l wAe) v B4

£ oo

(ol 18

oA ok £

£ i

L -7

1. AR

£ Agd 218" FHadn =2 20073 6
4 3 AAS AFzAsY, AL FE
HEAL 9 Aol A FH e oA E Fig. 13} 2
2 FTHLE AXIYT. Hae RAT AW
ax oA HEe A AE §-37)(THH-020,
Seoul, Korea)2 H &2 AASED. &, v &
Ao LA Al LB W He = A
SE 91 230240ColA 108, =38 IAETE
T 45pmo 2 A5k HAh

2. H|EHZ] CEA

lgdl ce B A8 1g39% 6% HPO; 89
100mLE Feh2ao] Yol 80T F=RojA 24
2t &3 3 millipore filter(0.45um)= o7} o8
HPLC(Waters, USA)Z &3 ¥tk ZHS 30em
*4.6mm, Ci50] 313, |1 widecylammoniumeo] ¥
% methanol(220mg/600mL MeOH+3 5 400mL+
Formic acid 0.0SmD)E & $5& 15myE, 3%
=+ UV 254nm % H(Cho et al. 2006).

3. Mofo|i it B4

Fotu] e ibe But Al 1gol £HF 100mLE
Y1 80C o)A 3087 F23Ych 359
ImL2} g7 ninhydrin 0.5mLE 713l 80T 3ol A
3083 HAAIZ) ohg W ZA]A isopropylaleohol 7
FHT EZYLL, vv) SmLE 7HE) EntE BERE
A 7)(Hewlett Packard, Model 8452A, Rockvile, USA)
£ o] & 570nmol M FFEE =3 51HTHCho et al.

AALE Aoz 245 gsd], Algaed

HEX|Y HEND =A0| YEEYM 57

E %A 2Halkaline phenolate S0mL+Na nitroprusside
100mL+4% EDTA 5mL) 3mLol 2HAIE 1g2& ¥
I 37C 20 5EF Bl F oy A
Abgb32 o 200mL+Na hypochlorite 50mL) SmLE
74s) & EFAACE 3N 2083 EAAA
BEPEN7)E o]& 665snmolN FREE FH3
GTHKim et al. 2004).

5. Bt A

gde A7 B2 AgdA 323 FEES
10,000g £x2 1582 948N 4 3
t} AAd 3mLel 0016M K;Fe(CN)s 1.0mL,
0.02M FeCl; 10mLE Zzt wol & Efsisint
Er e 1583 Aol A WA s ER3E
H7% ol& 700mmolA FHEE FHSIUTH
gallic acidE o]-&3 RFEIFHNo=Z A HEHFS
AR g do 2 HE5IYTH(Shin et al. 1995).

i
Al

6. Fhulp!l BA

Caffein 37] FLABAA &3
045um EEE 3}sjA HPLCAA ZASAh
YL Cp oA Bl W23 FHTE% :
70%) EFdo s B 10mL HFEANAT LY
2EE 3BCTE HAAA FHA UV 260nmol| 4]
EFAEE ZH3YHKim et al. 2004).

7.
gAFe B A7 3go] 80% SlEr2 100mL
£ 718 80C FRAAA 241 &38| o] &

50mLE BYEetaIe] ¥& ohE 94 20mLE
7vs) AREA ioh AwFol AR AL

vlgj 1 3%-S ol rotary evaporatorol| A 7t
ZA1Z ) %9 02mLol 3.5-Dinitrosalicylic acid
£3H9(3.5-Dinitrosalicylic acid 0.5g#2N  NaOH
20mL+24<4 30g/1,000mL) 04mLE 718 100C
FRoA SEF B oS A /T 18mLE
7hs) EREX7M FBE(G25mm)E =338
THGan & Luh 1986).

FRIZBYFE £L AR 0.5g% A ZE7t

ul



58 Bi=X|QALSAEIELEIX] H19H 15 2008

HUo|E 3g& 85% oMAIE S0mLel Wol Wi
A 24A3F FZ3QTE FE2Ae sy B
FE7 N FFE6600met 6420m)E ZH 5}
A THShin et al. 1995).

9. 715|2I

S 2 53 9 3gS 80% ¢Eo ¢
I gz 3083 &3 F millipore filter
0.45um)E <}7}3) A HPLC(Watres, USA)E &3
34tk HPLCOIA ZE L 30cmx4.6mm 77249
Ci5°1%3, 87l acetonitrile, ethyl acetate, 0.05%
phosphoric -£-94(120:20:860, v/v/v)2.2 £2& &%
T % 12mL, ZYP2EE 40T, F2EE UV
254nm %A THLee et al. 2004),

10. E2lE20|=

Flavonoid 3% A £ZA8 2g0 50% ¢F
25mL, 0.3mg morin, 20mg tert-butylhydroquinone&-
T/ tF 35C FRA 242 FEFHO
FEEL 0T, 40005 52 1087 9428
U RS 4P ¥ M ¥4t 2mLE
7¥8l 80T FxolA 1A1ZF ZhREAIZ] g
6M 4% (sodium hydroxide) 2mLZ 587 &
AR cdEotHlER Yt o A
NEg FFA vielaZ FEZ 473 o
HPLCO| Y3ttt ZE 2 30cmx4.6mm 7F 2 <)
CisolAaL &7l 1% formic acid7} FHE A%
B 7} acetonitrile Q) BE A7to] wa} Pl
Fol £% 1L0mL F2EUHEAN FFE 360nmo]
A Z4319tHLee et al. 2001).

1. Fejopo| At

FElopol At oA, A8 3gS 80% Lol
A 3% F 0T o)A 3082F 10,000g £E2 QA2
g OF AFYLe A FSAAT J98 o
ZH0.45um) gt & S0uLE work stationiA] AF A
ZA AT AxE Aol WekS, &, trifluoroacetic
acid(TEA)S 2:2:12 EFE &9 20uLE W2 3
AEAMZY HEAIZD Al dgE, § TEA,
phenylisothiocyanate & 7:1:1:12 £33+ &9 20uL
= Yol AN FEASR O AT AFAH

o). A% g A8 Al8384 8 Al 250uLE ¥
o 78t oh-& 10uL-E HPLC(Waters, USA)oll <&}
Fet. HPLCOlA ZH-& Pico-Tag column(3.9%
150mm, 4um)o]U 3 €%+ 50C He}. Lul< 20g
2] sodium acetate trihydrate®} 500uL. TEA, 65mL2]
CH,CNo| /%8 297 60% CH:CN E#d
g £9@0IAL &4 ASYE 1183 Hx
100%°01A4 0% 2 W& ¥ thA] 100% A&4S 108
Zr FEA71MA UV 250nmol A &7 5 cH(Gan
& Luh 1986).

12. 27|12 24

FI1BL BHAE 058 E38 A44Eex
Hofl ¥ 33 1mLe} 50% HCIO, £ 10mLE
Yo o dudi 258 MM F9 31041
0T oA 3412t &35 23 & YA
t}2 Whatman No. 4 3} X2 o}l 10mLE
AFslct AL ARFFELF=A(ICB model,
Sl daAEA FREE SHSIAC
(KFDA 2002).

I A= gl 3%

A A 34 JIALE BN A7 diE
9 CE A MM 0.30g100g(AEF)OE 3}
9] 0.38g/100g°] Hl3}] w@ota Holw|:=AtE 2.30g/
100go.2 a9 2.96g0] HIE] WE9kTH(Table 1).
A4t S22 FFE e AedX 22 4.20g,
1.48g/100g(AEF) 0.2 ZAk9] 5.15g7) 1.86g/ 100g
d vig] A3 *e AIE vebATh ojgk 2
o] )Ml HlEM C, ofv]iA}, A, 2R
g o] HAto wlE] @A Jehged, HE
C 3% Zae Hud dagHdM i 43
HA7) MEOSE ALY, opv|:ih, A4 R F
229 ¥ Zae Acht HaIF 9% A
olRthe e BS ok U& AF T
o] &3t Aol Aull Al vl Ax FF
go] Aoz oA 7Q1E Zlog g9t

gda gedgd FEe 219k Aolr gl
7HAA g = SAbAM 581%F2 7HE =%
3, AZEA 575%, LA 3.46%, B3 2.66% &

=
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Table 1. Properties of Chungtaeieon tea compared
to green tea

Content (g/100g dry wt)

Property Green tea  Chungtaejeon tea
Ascorbic acid 0.38+0.08" 0.30%0.06
Total amino acid 2.96+0.34 2.30+0.32
Total nitrogen 5.15+0.87 4.20+0.55
Tannin 12.40+0.24 11.80+0.40
Caffeine 1.8020.24 1.70+0.30
Reducing sugar 1.55+0.38 1.40£0.30
Chlorophyl} 1.8620.26 1.48+0.20

*Values are meantSD (n=4)

e FHelZ] kS catechin (C), epicatechin
(EC), epigallocatechin (EGC)o] x}el wls] b
He A%S BAHTable 2). ¥ gallocatechin
(GC), epicatechin gallate (ECG), epigallocatechin
gallate (EGCG), catechin gallate (CG)= =2}9} =}
ol& Weh A Rtk =ake] FHEIZ) ko] oy
8] Lee 5(1998)2 7.18-10.53%, Kim $(2002)&
Aol wel 1046-13.36% 24 BAAGo] gk
i Hastg ot Kim $(004)2 BAR Y =x}
o FHeiz] gheko] 49} 4.06%, SEA 4.63%, 6
42t 5.16%, 79A37F 520% KTk $te] Kim 5
2002)°] Rargh Aol Hylelm wxx] ekt
¥ Kim 50042 AFA7], Feide 714z,
B3z, AgEAEY, Aibssle weEe
FHIZD Gl ztolrt 1S & dcta &) B 4
T Ade 2o ArAtole] 93t AYL WAL
T WAk ol A gEe BaxA Fa
e AF%Fe Uehdthz3E § 2000 H&
Fete wf He) A EC, EGC #o] 73 2
WEZL B JEHE nA A

m\l ol

e e orr

i)

HER| FEH At HERM 59

Table 2. Comparison of catechins contents between
green tea and Chungtaejeon tea

Content (g/100g dry wt)

Catechin Chungtaejeon
Green tea )
ea

0.59+0.18" 0.88+0.46
0.16:0.04 0.1120.04
0.76+020 0.40+0.12
Epicatechin gallate (ECG) 0.95+0.27 0.8020.15
Epigallocatechin (EGC) 1.65+028 1.1820.26
Epigallocatechin gallate (BGCG) 0.14+0.03  0.11+0.08
Gallocatechin gallate (GCG) 0.82:0.02 0.78+0.02
Catechin gallate (CG) 0.03+0.01 0.03:0.01

Gallocatechin (GC)
Catechin (C)
Epicatechin (EC)

zValues are meanSD (n=4)

ZelEsol=E oF 4,0005 oj4o] 4&A
o, itsl 28, ¢34 A o9, g9
, FaH=7], g, Fgupolzs, AFAI &
, S} 28, BAEH FelAE o 5%
7b ke Ao ¢elA QrHCha & Cho 2001
kawaguchi et al. 1997). 13 oA FeglR o]
= g ¥4 ZA M quercetin,
kaempferol, myricetin #¥#HS ZFz} 022, 0.08,
0.24mg/100g(AEF)oIQon, H2E 2Hzt 0.19,
0.06, 0.16mg/100g(E%)S eh o] myricetin%t
o] AejMolA i B AFS JEch
Fe AT =3he] ojpxt S FAisty
Bl 3t A3 threonine? aspartic acid ZxFol| A,
glutamic acid & FelMA thi g4 Ve
wor, B& fEohueit e Aolg e
WA 929kth(Table 4). Kim 5(2004)°] ¢J&hd of
o4k 3be) sty WS BAF dvka Bk
=8, ¥ 4723 He A= glutamic acid T

[
L

=
=]

oo

Table 3. Comparison of flavonoid contents between
green tea and Chungtaejeon tea

Content (mg/100g dry wt)

Flavonoid

Green tea Chungtaejeon
Quercetin 0.19+0.02° 0.22+0.04
Kaempferol 0.06£0.01 0.08+0.01
Myricetin 0.160.02 0.22+0.04

*Values are meantSD (n=4)
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#ol, H¥Ate X threonine¥} aspartic acid FHeFo]
A Uehd el 2ke} HA shol) 2lolz) e
AL olg 49 AoPrt 8 HAFY sy
RO,

2 Azhgrt

Table 4. Comparison of amino acids contents between
green tea and Chungtaejeon tea

Content (mg/100g dry wt)

Amino acids

Green tea Chungtaejeon tea
Aspartic acid 11044 + 22.55° 9420 = 16.80
Glutamic acid 168.80 = 2436  194.20 + 21.24
Gaba 342 + 036 3.20 £ 0.34
Alanine 21824 = 3767 190.20 = 30.80
Threonine 968.25 £160.38  808.60 £142.80
Serine 111.20 + 1320 12240 * 13.60
Phenylalanine 15.56 = 4.00 11.78 + 3.40
Tryptophan 130.23 + 1410 120.10 £ 12.00
Lysine 8.80 + 2.60 10.20 + 4.40
Methionine 0.14 + 0.04 0.20 + 0.02
Isoleucine 8.10 £ 3.36 11.40 = 3.20
Leucine 10.30 + 3.10 12.60 = 4.20
Valine 5220 + 8.40 51.12 + 12.60
Arginine 25220 £ 3240 27220 * 28.40

*Values are meantSD (n=4)

e #1d g 4F, 24, ks,
W3h, A, old £o2 gskon, X3 4F, vt
adls, ZE, 93, 3, ofd &£og gyt
(Table 5). HEiAoY} %2 2% 2§, vl2ul4,
Zastgol wokedl, UMY B 2EH H
TdlEe 247 1,21004 2 358.74mg/100g(BER)
282 X2k 1,42950 ¥ 480.60mg/100g(UES)
of v F5tAl ZfolS BTk &, Hehdo)A
ZE3 rladlsg ge] ZadAed, o A
Bz =xte] Azl wE xolglrncie
el 73 oAl 48 AFHE A o] gE Tt
< oA Auiatel] wls) Aie} D-FA|ulo]
dUHeR vry] gl Rez yztdnt

T, Park(2005)2 3HA Y 47 9] 7ol A
A H2k £2o] JRENE ¢ 47 UEF
°] 340-580mg/100go.2 7}d EA JEhgton,
PEIV|ES 242-320mg/100g, T-ES 223-278mg/

100g, A& 61-65mg/100geletn 3]t 219
vtadlge] el ths) Oh®} Hong(1995)2
147-216mg/100ge] 2}l 3101, Kim 5(2004)&
128.3-162.6mg/100ge] e} 3 3] ¥ A7ZA79} Z}o]
§ JEilth o9} Zo] BriFe] 7 H¥el 4
T2t whep xpolE yEbd AL w7t AuiE
T B¢ AEF AR FF, 24U Sl
013 Aolo A FejE AoE Aztdct

Table 5. Comparison of inorganic matter contents
between green tea and Chungtaejeon tea

Content (mg/100g dry wt)

Inorganic element

Green tea Chungtaejeon tea
Zn 3.50+0.28° 3.88+0.30
Mn 93.50+9.18 100.82+15.40
Fe 18.50+1.68 20.50+1.28
Mg 480.60+60.04 358.74+41.04
K 1,429.50+141.67 1,210.04+120.75
Ca 376.80+38.20 394.40+31.12

*Values are meanSD (n=4)
IV. 2°F 9l A&

e REAGNN AFHoz Ase] &
A Ao A wFE 9 2ALE A
Fo7) 99l Huld Ash =3 R B
slmatech. FEnel HE ¢ doluxat W
AAAE Z47F 030, 2.30 2 4.20g/100g0.2 =3}
o ®HlE wigton, w@d, sHHQl, 43, 22
B 538 #AG FEIAT. AR FEe
catechin (C), epicatechin (EC) ¥ epigallocatechin
(BGO)2 =zt nlg) RaHE A%S BYoy
gallocatechin  (GC), epicatechin gallate (ECG),
epigallocatechin gallate (EGCG) % catechin gallate
COE =29} Aold YA eksict. Eahe
rol= A quercetin®} kaempferol & 35a}e]
A1, myricetin $F& FejHelA B Aoz
Bttt obmleit oA threonine™  aspartic
acid &S Zapol| vld) HAo glutamic acid
e AN Frtste %S Vel g
& fElobvxelt FFe olE JERRR] st
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