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Changes of Some Chemical Compounds of Korean (Posong)
Green Tea according to Harvest Periods

Sang-Hee Kim, Daeseok Han*, and Jong-Dae Park

Korea Food Research Institute

Changes in contents of catechins, caffeine, free amino acids, and minerals in green tea leaves according to
harvest periods were compared. Total catechin content increased from 40.61 to 52.04 mg/g, while that of caffeine
decreased from 17.56 to 14.61 mg/g according to harvest periods. Regardless of harvest periods, composition of
catechins was epigallocatechin (EGC) > epigallocatechin gallate (EGCg) > epicatechin (EC) > gallocatechin (GC)
> epicatechin gallate (ECg) > catechin (C) > gallocatechin gallate (GCg) > catechin gallate (Cg). Free amino acid
content in green tea leaves was highest in young leaves, and gradually decreased according to harvest periods.
Theanine content was markedly decreased with leaf aging, suggesting taste of green tea may be changed from
mild to bitter with increasing harvest period. Analyses of mineral elements in green tea leaves showed that Fe,
Mn, and Mg increased with leaf aging, while Cu showed opposite trend. Results reveal that content of some
chemical compounds in Korean (Posong) green tea was highly dependent on harvest period.
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Table 1. Operating conditions of HPLC for determination of
catechin and caffeine

Table 2. Operating condition for mineral analysis of green tea by
ICP

Mobile A H;O-CH,CN-85% H,PO, (94.95 : 5: 0.05, viviv)
phase  B: H,0-CH,CN-85% H,PO, (49.95 : 50 : 0.05, v/v/v)
. Flow ¢ o
Time (mL/min) T A %B
Gradient 0 1.0 90 10
table 5 1.0 90 10
10 1.0 70 30
20 1.0 20 80

A vE7)E

ol WY é, 200°C AE2] EollA Yol 718 3
3, 200 mesh Aol &

etz Azt —L‘viH stal
AR E—%% st 4°Co] Baet & ARE AR

9] AL day- to—day variation WA|3H7] ¢
= /\]EJJP Aol F & 7YAE TSI ARE A
deH oz B3

>

Alr =X

=2} woﬂ g gz, FhEel 2 fE) ofu)st
AT AR BT =AY 1ol 80CE v Tk <
100 mL% /M F 80C qegzor 3087 7H2 HEdid
Whatman No. 22 =39S ®esl95, ofae SA] Bzt
B 045um syringe filter2 oJ3}ate] K418 AJg& AME-SIGITH

01). Mz
I
Ay e

Catechinf % 7HHQl M2

7hllzl 3 Tl e 7] S21e] AREE whHel olal
B 8klth. &, JASCOUJASCO Co., Japan) HPLC pump
(Model PU-980), column oven(Model CO-965), autoinjector
(Model AS-950-10) 2 UV/VIS detector(Model UV-975)= +*
A%l HPLCE ©|&-3}] Sentri™ pBondapak C,, guard column
(125A, 39x20mm, Waters, USA)°] 3% pBondapak C,
column(125A, 3.9x300 mm, Waters, USAyS AH&slod Re]s}
ATk ol FAFe 40°Col M frgrel | mL/minl o™, 7HelRla} 7}
#Ho1e 207 nmollA] HESIATE olw) o)Fite] Al 2L

Table 19 JERARI ),

Falolo|ctt HE
=alo] 2fAA 7)o e fe] ojulweat FEe 7] S(21)0

Inductively Coupled Plasma Atomic Emission

Instrument Spectrometry, Jobin Yvon Co., France
Source Argon plasma (6000K)
Resolution 0.005nm (UV)
Wavelength(nm) Fe 238.204
Mn 257.610
Mg 279.553
Cu 324.754

ARS-SE WS

-3Hste] Az:AN % phenylisothiocyanate/methanol/water/
triethylamine0 UL, 1:7:1:1, viviviv) 8402 FEAE W
3AIRE s ARANHTE o7l 200puLe o]FF A(l4
mM sodium acetate - 3H,0, 0.1% triethylamine, 6% CH,CN,
pH 6.1)°1 &) A1#A microcentrifuge A7 F AdEN S F 8}
o] 045um filtler o3} ¥ HPLC #4448 AJ82 ARt
HPLC+= Hewlett Packard system(Hewlett Packard 1100 Series,
USAYS AHE-3I 3 #4 column Nova-pak C,, column(3.9X
300 mm, 4umyS ARRSIH o, ol FARE 46°CollA Fg t mL/
min® 2 EF o, oju]iike 254 nmollA HESIHTE. ol o]
AL ol A% o1Fd B60% CHCN)E AHE-8t linear
gradientZ 305 F<t o]§4 B7l HEE st EAESTh

waste] AAsigdch &, 52k HE Souls

2719 Y

matdel Brlde 359k FekAH(Inductively Coupled
Plasma, Jobin Yvon Co,, France)Q.fé Aaksiolct =35 pyrex
beakeroll €31 HNO8F H,0,2 b B8|A12] & 4k Z4-8] A
78 9 °F 1:5% A%e] HNO, o;i wrso] WA Elch
714 B8 98 ICP-AES?] 2712 Table 2] L}E}"‘JE}

a2t aF
FIEZ) g2 wiE

TN C-CHC8 ¥ #7E 71 =224 catechin
o] €4 2, %‘ﬂ Aol EAehz Fae] At Wl Wb trans
030]”4 catechin®] 2} &} cis® o)W epi- LatechmO]E} Ra =t
2 Aol catechin 2 epi-catechin 5 & 8%& diitoew

T 3
wAEkeh Hake] APAIE AR 28-S 5’_"51 3 A

Table 3. Changes of catechin contents in green tea leaves according to harvest periods

Content (mg/g)
Catechin
April June July

EGC 14.80£0.13 18.84+0.43 21.27£0.15 20.80£0.24
EGCg 8.5410.05 8.13+0.34 9.37£0.05 8.98 £0.04
EC 6.81 £0.07 7.38 £0.02 7.41£0.15 891+0.17
GC 4.07+0.10 5.94%0.16 7.26 £0.01 6.74 £0.04
ECg 325£0.01 2.61+£0.08 3.12£0.06 3.08+0.13
C 1.69+0.01 1.69+0.02 2.09+0.01 1.88 +0.01
GCg 1.20£0.05 1.49 £ 0.08 1.01 £0.01 1.57£0.03
Cg 0.25+0.01 0.25+0.01 0.03:£0.01 0.08 £0.01
Total catechin 40.61 51.56 52.04

Values represent the mean *standard deviation of two replications.
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Table 4. Changes of cafteine contents in green tea leaves according
to harvest periods

Harvest period Caffeine content (mg/g)
April 17.56 £0.01
May 15.71£0.14
June 14.92 £0.05
July 14.61+0.42

Values represent the mean + standard deviation of two replications.
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Table 5. Changes of free amino acid contents in green tea leaves according to harvest periods

Content (mg/g)
April June July

CYA" nd?” 0.33+£0.21 0.3310.02
Aspartic acid 1.92+0.23 1.02+0.01 1.14%£0.12 0.69£0.05
Glutamic acid 297+021 1.78 +£0.02 1.441£0.03 0.87+0.25
Asparagine 0.33+0.05 0.25+£1.06 0.28+0.09 021+£0.04
Serine 0.8410.09 0.60+0.25 0.29+0.04 0.25+0.06
Glutamine 3.73£0.12 1.12£0.13 0.30£0.11 0.2410.07
Glycine 0.07+0.13 0.06+0.02 0.05+0.16 0.0410.12
Histidine 0.47+0.25 0.25+0.08 0.19+0.09 0.15+0.05
Arginine 591+0.21 1.63+0.04 0.32+0.07 0.21+0.09
Threonine 0.18:0.09 0.15+0.01 0.131+0.12 0.11+0.01
Alanine 3.541+0.07 2.55%0.11 3332004 3.64+0.05
GABA 0.49+0.22 0.32+0.03 0.30£0.01 0.201£0.04
Proline 0.16+0.18 0.12+0.02 0.15+0.11 0.09+£0.04
Theanine 21.731+0.06 9.65+041 2.19£0.06 1.924+0.06
Tyrosine 0.15x0.75 0.17£0.12 0.20x0.18 nd
Valine 0351024 0.54+0.04 0.461+0.12 0421+0.12
Methionine 0.14£0.29 0.15+0.06 0.10+0.13 0.12+0.08
Cystine nd 0.171£0.04 0.18 £0.06
Isoleucine 0.20+0.08 0.18+0.02 0.24+£0.06 0.20+0.04
Leucine 0.18£0.12 0.18+0.07 0.31+0.03 0.50+£0.04
Phenylalanine 0.26+0.03 0.24+0.04 027+0.13 nd
Tryptophan 2.13+0.22 1.60+0.06 0.1810.12 nd
Lysine 0.10+£0.09 0.09+0.12 0.07£0.07 0.06+0.12
Total 47.85 12.44 10.43

Values represent the mean t standard deviation of two replications.
"The sum of cysteic acid and cysteine.
PNot detected.

20 A

Theanine content (mg/g)

April May June July
Harvest periods

Fig. 1. Changes of theanine content in green tea leaves according
to harvest periods.
Values represent the mean = standard deviation of two replications.
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oxide dismutase®] TAIAEQ7)CE MnS 4¥27F 940 mg/kg

oA 79A7F 1,553 mghkgl 2 AJA717 oA 4E FUlS)
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et e}, Teranishi $(29)° A3 &, AQA717F oA+
£ Mg, Mn, Fe %2 F71l Cue #agithe Bi8e
dAE AAE 4g F AN

Aedoz Ay L83 YEAE st Yol E
253 %e Wt theanine YFE 08 HLNS W T

20 ShEFEo] e 4ol sk o) e, xjel 3
AlEths = o] 4BEe FaAske A37154 4
Fo) Az EZ ALY dt FHANE TP RRE %
o A siria AL,

N off
r oL

d

2 o

4 Hake] APAZ7E FA3 Fo FHEZ), RS, o
A 2 2 gkl A6 nXe dake] ulste] AR
Aok =ake] F ATl TS 40.61-52.04 mg/g S = A HA7]
7t 2248 Zpslgon, ARl 2AL AFEA7|N BAIR)
o] EGC, EGCg, EC, GC, ECg, C, GCg % (g9 &£o=z ¥



546 HERES

ZeE 2] A 36 W Al 4 F (2004)

Table 6. Changes of mineral contents in green tea leaves according to harvest periods

) Content (mg/kg)
Mineral -
April May June July
Fe 72.8£0.21 86.1+0.05 105.61+0.20 119.6+0.26
Mn 940+1.02 1,149+ 1.01 1,300+ 1.38 1,553+5.39
Mg 1,283 £ 1.06 1,362 +0.75 1,528 +£0.41 1,620+2.15
Cu 7.231£0.01 6.54 £0.01 4.36+0.01 3.97+0.01
Values represent the mean * standard deviation of two replications.
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