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Abstract

The present study was conducted to know the physicochemical properties of Korean tea according to degree
of fermention. The moisture content of green tea, blue tea, yellow tea and black tea was 2.02~2.04%. The content
of total nitrogen was 3.78 % in green tea and 3.49~4.03% in fermented tea. The content of the mineral was
highest in Ca, Mg. The content of vitamin C was 670.62 mg in green tea and 169.7~85.03 mg in fermented
tea. The content of vitamin C were increased as tea was more fermented. The composition of vitamin E and
B-carotene was green tea> blue tea> yellow tea> black tea. The content of the rutin was 0.12 % in green tea
and 1.37% in black tea. The content of rutin was increased with fermentation.

The content of total amino acid of green tea was 2270.9 mg. The content of main amino acid of Glu, Asp,
and Leu was 342.01 mg, 165.32 mg, and 161.69 mg and the hightst content of Glu. The content of total amino
acid of black tea was 2,219.08 mg. Total amino acid content of fermented tea increased in the order of black
tea> blue tea> yellow tea, and among the tea, the content of black tea was the highest in the fermented tea.
The content of caffeine was 1.17% in green tea and 1.05~1.32% fermented tea. These results were nothing in
the content of caffeine during the fermentation. The content of theanine was 0.95% in green tea and 0.73~1.42%
in fermented tea. The content of total catechin was highest in green tea, and decreased sharply as tea was more
fermented. Flavonoid content of 1.05% in green tea. DPPH radical scavenge activities of the teas 4.73~19.5%
mg.
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Table 1. HPLC analysis conditions of vitamin C, vitamin E, B-carotene, rutin, caffeine, and catechin

Conditions
Vitamin C B-carotene Vitamin E Rutin Caffeine Catechin
Instrument JASCO 851-AS
Detector Variable UV/VIS detector
Wave length 270 pm 470 pm 295 pm 350 gm 350 pm 280 pm
Col p-Bondapak  p-Bondapak p-Bondapak p-Bondapak p-Bondapak  MG(3.0 mmx150 mm,
olumn
Cis Cis Cis Cis Cis Shiseido, Japan)
(4.6 mmx250 mm) (4.6 mmx=250 mm)
. . Acetonitrile:
. . 2.5%acetic acid .
Solvent 5 mL Pic B;  Acetonitrile: 100% MeOH thanol MeOH:H,(O=30:70 acetic acid:
:methano
methanol: Hzo
. acetonitrile
Methylene chloride= 94 : 6 113 : 5 :20 : 862
= 35: 5. 10(v/v/v)
Temperature 30C 30C 30C 30C 30C 30C
Flow rate 1.0 mL/min 1.0 mL/min 1.0 mL/min 1.0 mL/min 1.0 mL/min 0.5 mL/min
Injection -
20 uL 20 uL 20 L 20 pL 20 uL 1 uL
volum
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Fig. 1. Flow chart for separation of catechine.

Table 2. The content of moisture, total nitrogen and minerals in degree of fermented Korean teas

(mg/100 g)

Green tea Blue tea Yellow tea Black tea
Moisture(%) 2.04£0.01 2.01+0.03 2.01£0.02 2.0240.03
Total-nitrogen(%) 3.7840.26° 3.49+0.44° 4.03£0.98" 3.8740.78"
Ca 183.28+16.58% 202.16+13.25* 176.44+10.77° 178.49+9.58"
Mg 143.61 +15.98° 157.30+9.25" 143.61 747 137.01 £8.74°
Na 3.75+0.57° 235+0.25° 3.76+0.95° 4.8740.85"
K 73.11+12.36° 84.87+10.55° 73.11+10.12° 94.41+11.76"
Al 53.46-8.78" 54.79+8.57" 53.46+8.25° 63.81+9.10°
Mn 30.9749.14° 39.24+855 30.97+7.10° 26.1519.41°
Fe 4391025 6.36+021*° 439+0.14° 6.75+1.21°
Zn 4.95+0.57 6.660.76° 4.96-0.41° 7.61+1.20°
Cu 0.86+0.03° 0.92+0.05° 0.8610.07° 1.26+0.04°
Ni 0.521+0.04° 0.31+0.09° 0.52+0.12° 0.76+0.21°
Cr 0.050.001 0.07+0.003 0.060.003 0.060.002

Values are means+S.D.

Means with different letters(a,b,c) within a row are significantly different from each other at p=0.05 as determined by Duncan's
multiple range test.



98 CEERRGE:

A $02 A2AUG B AT 2% Ao F AL G
F 2 =3} 3.1~3.5%, ZAF 3.6%, &2} 3.8%E Hel
Lee 579 Aottt 42 & $E& vdehta gl
1:-]]’ o= 8 a‘j-alzo] H-o]- qu]x-] o 2 A -q:]-alz
of Z7he Ao BrtEch £8 2eud AL B
EE %ol & FLFE Z718tHe Choi, Choi 5V 9
W8 fA1E ATolt). HAbe} Zzte] BaAe] B
718 §FE NG 2Ihe Table 26 Lk BE o]
A 5712 ¥ Cash Mgo) o) 714 %A U
Wt Ca 3HFS AlE 100 g2 176, 44~202.16 mge.
2, A3k Vg e 9%E dehiAeh ke 32
o BlajA = "‘% FEFS HAo, FAbeh Fatel v
e B2 FHE B T} Cad] ekl TS
X 2o g HQth Na, K, Al, Fe, Zn, Cu, Ni
el 271d0] FAIA 1Y B FFE Bgh

—_

2. Vitamin C, Vitamin E, p-Carotene %! Rutin

Skl WEAL Fofl FFF vitamin C, vitamin E, p
-carotene®] €S HPLCO)| ojdte] =33 A
Table 33} 2t} Zx}9t whg 3} o)) 384 vitamin C
o drake =3} Azl A 2 Fxp) 22 670.62
85.03, 169.70, 113.06 mgo 24 =x}7} wtgalu} &
ddoz we L Yehlol Tis} AP B
¢F goll kgl vitamin C] 977} dojupe ZoE B
Qlty. FIate}l Zzhe] WE A2 22 Q] Aol &
Elfol, Ao} H'Ve] Hxtol Bl& LEAH] vitamin C
= 7ad dos vt ol & do] WEI}
AR E B Ll & vitamin C2) 337} Lofu}
£ 2oz Btk viamin ES] % =3}, F, &
2} D Zxp7) 242) 2035, 14.92, 4.84, 2.44 mgo 2 it
27} ABDFZ vitamin B) o] FA3| ol
PFE BATE B} FAL Aol felHQd A
ol7h pEREA] ekskk.

e

ERERLUER

B-carotene®] ke mx}, AX|, 3ha}, Fxjol ¢lo]
A Z}Zh 82.64, 83.17, 60.89, 17.84 mg $H7-5|o] =3)>
A2 Fxp> Fate] AE Kol HEo HTrt A9
B-carotene?] gl G5 WA A2 Wl =3}
o} A Ate] B-carotene TS o] HQl 2fol7t iR L
U, ko) St Iapeh Aabe] v]ste] feojHoz
1 geko] et} Rutin ?‘E} 2 2+7} 0.12, 0.14, 0.09,
1.37%= =2tet Aabe oA zlol 7t gidlonyt =
ake} Bk, Fabe °-47‘4?l 2ol & eI 1 F
A 7V w8 S JeEhilen, 4zte] dE
2k Zhol] f-e]A Q) atol & YRR o] EE A
I Bol 35 AAF S5/ o] adg vl
Utk LEA}F FoME FAF FH ez 7MY =
TS etk 2od o g Sake wraal F
g6 vitamin C, vitamin E, B-carotene TrsF- A
Ao Zart & §FE Kol dof ofg HlEY
< $Et APESE 937} doluks Aoz Bl

N

2 2 o R

3. OOl At

=3k, Ak, F2), 33 Foll 8 obu)eqte] F
7ot %<& HPLCE 5747 27 Table 404 B
uke} Zrh

=2kl = & obniAto] 2,270.96mg 3w o] U
o, F9 oA Glu, Asp, Leuz Z}Z}+ 342.01
mg, 16532 mg, 161.69 mge| &=L, Glu Fako)
7V wskoh 2EE ko] F obu| Al ke Z Aot
2,219.08 mgo. 2 7p3k w9ka, Azjirt 1,963.22me, 3
Z}7} 1,618.76 mgo 2 Fxb> Hzl> 3} ox wrE
7F 718 ol 8 A7t 7Y =it B3 Ale] 54
Al ofv| ikl Glue] ke ==}, A=}, Fx}, T}
7} 2¥2} 342.01 mg, 265.94 mg, 252.29 mg, 240.18 mg©]
o] T ofn|idtel] BlE| F oiw|witol &
% =& ¥ESs YR ofniit oA Asp,

Table 3. The content of vitamin C, vitamin E, B-carotene and rutin in degree of fermented Korean teas

(mg/100 g)
Green tea Blue tea Yellow tea Black tea
Vitamin C 670.621+11.24° 85.03110.98° 169.70+12.77° 113.06£10.62°
Vitamin E 20.35-9.44° 14.92+4.58 4841022 24410.19°
B-carotene 82.64+6.85" 83.17+10.22° 60.89+9.11° 17.84+5.84°
Rutin(%) 0.1520.05° 0.140.02° 0.09:-0.02° 1.3720.56"

Values are means +S.D.

Means with different letters(a,b,c) within a row are significantly different from each other at p=0.05 as determined by Duncan's

multiple range test.
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Table 4. The content of amino acids in degree of fermented Korean teas (mg/100g)
Green tea Blue tea Yellow tea Black tea

Asp 165.32+£10.63° 175.04£10.04° 138.40+10.64 203.45210.16"
Thr 57.65+1.90° 93.07+5.29° 63.8718.64° 97.41+8.08
Ser 65.81+9.00° 87.5319.21° 74.96+9.34° 103.52+9.58°
Glu 342.01+11.22° 265.94+10.53" 252.29+10.40° 240.18+18.30°
Pro 384.06+17.22° 104.85+12.53¢ 150.02 +12.63° 319.67+14.04°
Gly 96.7010.86" 93.07+10.18° 82.67+10.49° 98.08-8.74°
Ala 100.51 +14.93° 108.85+10.99° 101.34£9.45° 136.27+11.42°
Cys 72.27%7.40° 69.3917.34° 70214921 64.74+7.81°
Val 72.27+7.40° 69.39+7.34° 70214921 64.74+7.814
Met 38.53+6.34° 41.45+8.28 26.7416.21° 50.29+8.26"
Ile 157.059.20° 123.55+10.20° 95.75+9.21¢ 150.06+14.21°
Leu 161.6912.00° 156.5810.43" 136.22+10.45° 158.6310.44°
Tyr 56.36-9.43 74.1016.07° 62.5419.58° 87.56+4.33"
Phe 93.73+10.45° 90.3749.21° 73.57+8.43° 96.52+11.35°
His 64.14+7.45° 61.918.00° 54311825 73.79+7.41°
Trp 4.10+0.04° 18.06 +3.45% 10.38+2.13° 18.53£4.33°
Lys 156.33£10.21° 137.47+11.00° 92.67+9320° 156.75£12.30°
Arg 156.37210.33" 114.94+10.42° 103.04+9.33° 131.76:11.43°

Total AA 2,270.96 1,963.22 1,618.76 2,219.08

EAA" 794 785 623 863

EAA/TAA? 35 40 38 39

Y EAA: essential amino acid.

2 EAA/TAA(%): (essential amino acid / total amino acid)x100.

Values are means+S.D.

Means with different letters(a,b,c) within a row are significantly different from each other at p=0.05 as determined by Duncan's

multiple range test.
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Table 5. The content of catechin in degree of fermented Korean teas (%)
Green tea Blue tea Yellow tea Black tea
Caffeine 1.17£0.25° 1.15+0.24° 132+0.54° 1.05+0.21°
Theanine 0.95+0.11 0.73+0.61 14240.90 0.13+0.07
EGCG" 5.14+041° 2.64+0.62° 1.12+0.22° 0.92+0.08°
EC” 1.96+0.11° 1.28+0.26" 0.48+0.03° 0.70+0.09"
EGC” 4.77+0.16° 2.44+0.19° 0.57+0.06° 0.87+0.17™
ECG” 0.9740.04* 0.6310.08" 0.38+0.02° 0.70£0.03"
Total 12.84+2.45" 6.660.55° 2.55+0.11° 0.70+0.23
TC/TAY 0.56 0.17 0.03
Flavonoid 1.05+0.03° 0.86+0.19" 0.47+0.07° 0.76 +-0.08"

Y EGCG: epigallocatechin gallate, 2 EC: epicatechin, ? EGC: epigallocatechin, ¥ ECG: epicatechin gallate.

9 TC/TA: (catethin/catethin).
Values are means +S.D.

Means with different letters(a,b,c) within a row are significantly different from each other at p=0.05 as determined by Duncan's

multiple range test.
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ol 2¥e] g0z WMt Hol d3 ZgetH &
A e mAo R WA #oh

Flavonoid®] &tete Zzt7t 1.05%E 7+ & 3heF

< YepNAch AL, b, e flavonoid 33 Zh
7} 0.86%, 0.47%, 0.76%2 $zps}t Fz}, Tape 247t
%9149 Aol pepglont, ARt T3 Aolde
o)A ztel7t giiTh

Table 6. Antioxidant activity of experimental
groups on DPPH in degree of fermented Korean
teas (%)

Green tea  Blue tea  Yellow tea Black tea

RCso 4731047 4.86£0.84° 19.5+0.54° 8.43+0.24°

Values are means*S.D.
Means with different letters(a,b,c) within a row are
significantly different from each other at p=0.05 as deter-

mined by Duncan's multiple range test.

6. ettt g4 2ty

zho] WEA T wE ksl &9 A x|,
1-diphenyl-2-picryl hydrazyl(DPPH) radical 47 %<
Table 63} 2t} B Ao gitst &4 I3}
4.73%, A A} 4.86%, B3} 19.5%, T2} 8.43%= Veht
SHAAR Ayt gaksdol 4 sk

o 5.2 DPPH radical o] &3f 53}, 33}, $
2] =84, vietg &5 2 catechin®] Ad4kA
AZEE AT 2H ol A FE2E BT AT
AZgol e R Husigon, l
=2k 2 R E ARl $-3At 7H
Yehgtia Rustg oy B dFox s 5‘%}7
gatsldol gof o2 A4S Bk

—r"

o OF
S0 =

w2 BE Yo WE YA )@ oot
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EA4S B4 2de s Ak Fake] EEE
2 2.04% o|en, 7zt wEE Ao FEIFS
2.01~2.02%2 JEE T, 224 S 3.49~3.5%
et £718 32 Ca, Mgo] 718 A4 el
o, Na, K, Al Fe, Zn, Cu, Ni 5 tjF#<] F7]2 o]
St A 7 & S BT Vitamin C a2
=317} 670.62 mgO 2 169.70~85.03 mgS HOl W&
Apol] H)a) =2 32 K9t} Vitamin B9} B-carotene
ke =2 A 33 33 o2 YEyih
Rutindr&F-& =317} 0.12%, 2171 1.37%2 a7t 2
o] E AAFE o] FIIEA-

F2tel & & ofv)itbo] 2,270.96 mgo] o A

on, F9 oln| Ak Glu, Asp, Leu® ZHz} 342.01
mg, 16532 mg, 161.69 mge] 4%, Glu o)
7P w9kt 2R Ak F opu|nAh EEE $Al}
2,219.08 mgo 2 7} =9km, =17} 1,963.22 mg, 3
217} 1,618.76mg O 2 Ex}> Axp> 8x) Lo 2 wEs}
Vg %ol @ FAUT 7HE itk

Caffeine 32 =3} 1.17%, ZHzte] wrEaxl= 1.15,
1.32, 1.05%2 d& o W& g wisls doluhA] sk
t}. Theanine -2 =3} 0.95%, L&A= 0.73~1.42%
2 etk & Catechind ke =3} 12.84%2 714
1, TEE Bol A7l ALFE @AM s
t}. Flavonoid 3FeFe =217} 1.05% 2 714 & 3eke
Vel 4ksl g4de] X131 DPPH radical &A%
& =3} 4.73%, A3} 4.86%, BHA} 19.5%, T2} 843%=2
el #2xprt gaksidol 7Y w2 AEE Bt
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