CRIR BRI EE) 45554 (2), 2015, pp.35~38)

RSS9 5 catechin F & caffeine D E&EHT

M FoCt - Rl R RS SUBe

EES

= skekskskekek
ETf

(PR 27 421 A 7 HA&F=EH)

Quantitative analysis of catechin derivatives and caffeine in green tea

IkEDA, Hisafumi INoug, Miyao FujiMori, Fumihiro
Mivamoro, Koji Furacawa, Masahiro and YosHaiHARA, Tomiko
(Accepted for publication 7 January 2015)

F—7— N A

NTXRE T Ay, EEgi, EEEksau~ 57

BT

Key words : green tea, catechin derivatives, caffeine, quantitative analysis, LC/MS

1. i
25 (Camellia sinensis) 137 /NFFY N8 Okl ©
B, KITHI 2700 4 2 2 P EERE TR SN LS
PNT D, WERFG & LT O LA TEH 50 48121 %
D, ZOf% TUE 700 FFEIIEE C— ISR S LD
127 5 72, AR, PRABIC BB LV EL LR,
TEHIICIE AREH CRBIEIHE D, BAECE S Tw
2V BRIERXZOZ AL EENEE Y Y, BAEOELE
IR (3 2 13 M CH RO SFERIC L bhTwns
VAR, RERS R G EERAEN S, [REES K
AL SEXTRERCALIC] T AL
72V IR, AR LV BT TR, B
B5r O RERE R AR S h, RATE TR 7 =
)= VREHTFF U EDVHW D catechin % 5%
SRR ERIARSRTREY Y Znd
B, AT X VIKEEDLMARY 7 2 ) — VT, kAR
MEOEARKTE LTELEINTND, [HBALER
BHoHI[AVAFO— VR &4 2 | EER S 2
HEDHED IR, BHETHHES - F T
R0 P LR i EORED D SN D &
MEINTWE, T2, BRICETNS caffeine b RIEEME
HWAH 52 EAMSNTE Y'Y EEORE VIR % B
LCHEFMTHEHAEN TS,

=

* REIHESH EWARILARE
* % B SR REITIEE

* %k ok REIHESH B TARE

* 3k ok %k BRBHE SR ERICHTEE
ok ok ok ok RIGHEHTH HEEEENER
*okok ok ok ok BIRHEHYR ANBIRAENIER

(35)

—J T, THE ORI, FEVE B, fEEE R X,

FARHF GG, ZEIEAEMX, ER R, 2R L
X, Z LT, #EEs X AR &3 5 ) i 70 Hhis, TR
AMIEEINTVWD, Z09H L, ZilEse o= EE XS
HIYTHT T~ ML AT, [ERRZE] [F96%5E] 5
WA REPEHTHA, LALL, miEE LTERRE
o, SREPBVE, DA ENFELRENHY, b
DEFEE 7L FLTHHENDL Z EHNE L, gL~
TOEMEAHEA TS LIFE WV,
PEDZ ERS, By LNV TOMESEEST S0 ED P
EREFRT A 72002, TAETT I > FEBS#EATWS E
BEHWEE VT, EOTERS TH 5 catechin 3 &
caffeine D EHEDERILE FEhi L 72

2. MRTGE
2.1. REHH

B BB et ) FERA L LT, DT IR EH
semze (BU%) SR, PRILZKRAEZRFEDL L UPRIIZE -2
MEMHLZ (£1D). 22T, SRINAAEFRE IR ERE

£1 TRHBPELTERL - TERRR
' A4 : s :

CEYITH R ERES

CEELAUER LN




ol # L
oH
-
= OH

(+)-catechin

OH
HO. 0. “\\\\\©i
\Q(J "
.,"0

OH

EHE R

OH

(-)-cpicatechin gallate OH

"/OH
OH
OH
iy,
HO. 0. o
OH
“1om
on (-)-cpigallocatechin gallate OH

(-)-cpigallocatechin 1)
Ny )51 N>
0)\'\[ N

caffeine

FKIZE T h X% catechin ¥ & caffeine

(-)-cpicatechin

X 1

X TRy SNZBEM Lo FR O Z & T, filizk
N 2 N EAIRILZE AR IED S MR & i L 72 o5k
BEOZLTHAL T/, ERILDODOERERE L LT,
(+)-catechin, (-)-epicatechin, (-)-epigallocatechin,
(-)-epicatechin gallate, (-)-epigallocatechin gallate,
L O caffeine @ 6 fEFHA A L7z (1),

2.2. HMREHE

TSR 2 R E R OTER S L OFERE S L
TP EER G OERY BE LT, sl s o< b
75 7EE N ) PV ERIE SO AT L (B
HAEFT 8 LCMS-8040 € 7°)V) &M L7z, 72, LC-MS
ST LT O R R v (82).

2.3. EEREESHBOAR

UL 6 fESH D 9 B caffeine % 4 < catechin 3 5 ffi4H
TN 10 mg ZIEMECAFREL, 10mL X 275 232
AL, A% =2 TI0mLIZA AT > 7L, 1000 ppm
HEHES R & L7z, F 72, caffeine % 10 mg = IEfEICAFE L,
10 mL A A7 F AT AN, 50%7 & b=} IVAKERIZ
T10mLIZAAT v 7L, 1000 ppm fE#EFHE L L7 A
#4172 1000 ppm FEHERUEL 6 flifH 2 £ 24 100 ul 370

BY, ZHICHEIK 400 L %Mz T, 100 ppm IE#ERE 4
AELE L7 2 BEREA L e A o iR AUkl (5,

10, 50, 100, 500, 1000, 5000, 10000, 50000 ppb) & L 7z.

S

(36)

HA MR -

AR - R

HT

%2 HPLC RU' MS A%t

: Shim-Pack XR-ODSIL (75 mm X 2.0 mm LD., 2.2 pm)

| AR 0. 1%FB/KYANE, BIE: A%/ —)L (100%)
T TT T MM

¢ (min)

ARE (%) BiRE (%)

2.4, EFRFHRE 10 ZOMEFEE LC-MS ST HET0E
&

FEFHEHRA 10 SIZZNEN5 g FO=ZMT 5 A TR
D&Y, HITOFREAKEZ I mL Nz, Z&E S,
05 M E %, A# (ADVANTEC # No5A, 110 mm)
ICTAMEL, A% 100 mL A A7 5 22 |2F L, Kk
TI100 mLIZART vy 7L CHil@ER s Lz, oMl
Wi, REKT 10 5, 100 K5, 1000 fEICA L 72, &4
BN 022 um OKFAR T 4 V& —THi# L, LCMS 74
AR E L7z

2.5. EE#AED catechin *E:BJ:U“ caffeine DEE
EmATHE L, FiREORIER A (5, 10, 50, 100,
500, 1000, 5000, 10000, 50000 ppb) %ﬂﬂb‘ffig?ﬂ/f * U
=% 1) > 2 (Selected Ion Monitoring; SIM) #:2 5 K &
T MR A IV CAMTIE S CEG L 72, FERE oM
WOWEENL, FERKTHML 2D DTITW, BWEM»HZ

OREEFER L7z FEREENOBREHFEII LT oI
fto 7.
(B ) = (A FEECRD 7208 ) x (FRAER

T 72, PRINFAZEE LARINZE < — A MO RTE &
LTRGEREDVRZDZEDS, FiliREzHENT 27
D OBWELRE RO T2 PRINFEATEES kg 7> 5 1T

Bl kgMFonsb 2 &, F7z, LA R— A M3gRILA
HEZRIEIZIKR L7z b o x ikt L-dbonrs 7007 4 )L

FEOBFRS T L 72 RE ST, SRILAAZE3E 50 kg A
HERINAER—=Z 140 kg DL NE Z Db o 72,
&0, Do THRINAALZE L FRINAE < — 2 F O R
IRENORE 2 AT o 72,

-
—



A EH $ 5 catechin #i & caffeine D E = 3HT

(B ) = (%R E TROZZIEE) x (FHIREF) x
(EARED

L, (BRERE) 3PLEERIEORA 50, ilZ~—
A M OYE 175

3. Min#ER

3.1. FEEREEHHDOKRER

LCMS-8040 % i L ¢, H#EEAHBSREDY — 7
Mz KD, TN ETNOMBMERERRZ72OIZ—KT
Oy b L7z, ZOfE, SEEFEHIIZIZEMAR I AES
LT ENRER SN (3., ZoZbrs, Ktkosy
MEREFICE) BIF 22 mdBisC& 5 2 LEAURE S 7.

3.2. EEHHMED catechin FH LU caffeine DEES A

Al e L 72 EHUBHRAS 10 BI2o W T, LCMS-8040 =
R LT, AMEETIC CE RO FEE 2 & L2,
ZORER, FERBS g I T ORSE (mg) &
INLTENGMoT (F4).

F9, RILZEALTE L PILFE R — A N & B AL 8 fil
HIZOWTHRERZT-72L 25, ZORSERIIIET
DOMHEL 2R EDHBH LA LAL, RA4FITRT
catechin i 5 OB mE W5 &, [HER] [F
R [HRILZE ) OO LY b D nwT &, [fHEh
I TR OIS NZ & gh otz 7z, caffeine
et r BN A TSR] [HlZ] T56

%3 SEEXHORBSEEEABER
Fi4Y % | OREBGGEE (opb) | MBIFR(R)

0.999859

| (+)-catechin 5-10000

i (-)-epigallocatechin
¢ gallate

i caffeine 5-1000 0.9971883

] DIECHOFAE XY b enwz &, [2ac ] THE% ]
DNEIZZ N & [akE R E S s S 7z,

KA, SRINREFRIEIMORF ML R ITLAL
DA EEPBREIRLL o TWDL I PG h ol FD

5, catechin # 5 OB 5w DY E, AL 8 Tl
L IR L TR 100 ~ 150 730 1 FEEE L 2 AEAE L7 o 72,
ZDO—]T, caffeine WAL S MO 15 ~ 2 f5
FAET D ENgholz.

EHIZ, LN A MIEE S L LML TIZL A
EOESERIIBWTHBILEL B> TWb I LD Ghro
72. 12, (-)-epigallocatechin gallate (& HLZE D 5 15,
caffeine 134y 35D E =R TH - 72,

4, BE

A, HARZHTHE ST AREZE 10 o (3% 8
T, PRILFSAERLE L RILER—2 M) 2 HWT, #he
MIZEA T 4 catechin $H 5 fHH & caffeine DE= & 1T\,
FEEANIB D 7T v RO TR = I AHE AR
TLMED) ALz,

SER L2k, S cEE SN R & 20N
EEERE L, 2o REER N, whwb T L
YIFETHY, REESTMED R LR E LT 5 FEHE
&, BRRZR, PRI ERTE LA R— A PO 3T
Hotz. TOHL, [FEE] THELE] IBEHERAW
catechin # & caffeine DHEIZEIZEN T 5 Z LA
L7275, BEMORGEEZ T 5 L, HTOMEL 2%
WEW) 2, HARIZBITAMEETICE L 7T Y N
BMLIEEE L W e b s,

F 7o, RILFARTEIIMoOME I mE KL T, BGH%x
FAV 72 catechin ZHOHMHR)Z 12455 b D D caffeine Ol
BERIEILT WD Z &9 5, caffeine D5F 5 BN 7 &
OHIERA A IR L 7R LI TE L L E X T A,

61T, FLFAR— A MIFILA AR E D, O R
L7z %o%iETH L Z E» 5, catechin FH5 A &
caffeine I L Cd, 3T ST THE G =IZA

K4 FITE5g H1-V) D catechin & caffeine DEHE (mg)

5% L

 ()-catechin P o284 2291 213}

R R

R IR TS e

{caffeineZ S ToMAAE | 21368 2205.8 1991.4

1757.8 2098.2 2254.8 2085.3 1926.7. 961.5 4984.7




M FC- b EHE - A SOK - EA BEE - DI IRE - FHE BT

TWETPHEL WS, LNV EIEFL VLT L
AHB L7z Zhid, "EE2OHE L THRA T AR
GERBINT 2720 TERL, "BEREEXRT ARG %
BT 2Ly BMoRME VI BLEASEZ TY
BB,

A lEE L 72 S $IAAS L E N ENOHIX TOXFE D IUHE
B, 7L v FLAREREOMESES, BAhERE
M o T\, BIZIE, i iE 2 /AR 3HAL
I L C catechin % - caffeine D& H MM, 73 /1
HOBEREPHBNEZ N BN TS LI, UE
B L ) B FERSEAElRL2EMNHL. T2, &
BEONERNREZMHET 52 T, SHEOHBML S
CTBRELHDLEEZOND. SHBRIIINSLONEZH
fElZ LoD, EEWS 6 HEHOEME 2179 & & 2L E
LB THSH. Fio, SEFAALL7-HK5E, catechin FH
5 Fi4H & caffeine TH D Z 05, MOy (BIzIX, 7
IR M) IS X AL THRETTAZET, &
S DFERLDFI N B L EZ TV B,

Pl Z SR 2 TRt V7272 7o R B H EA S
(B ER AR BRICE CHIFLE L B E 5.

& EXK

1) HAEFER RS A0 e FRBR» 55
Mo To 7o e E, RLEAT U4, 2013

2) AR  Pald o FEs & B, AR,
2009

3) BAMOKEES HP @ P 24 FECERET LERIEM O
R — 2% — A B R A, - AESEIUES - Feac A
w (R, 201446 A 13 HARFER

4) Oguni I, Nasu K, Kanaya S, Ota Y, Yamamoto S, and
Nomura T: Epidemiological and experimental studies

on the antitumor activity by green tea extracts. Jpn. J.

Nutri. and Diet. 47: 93-102, 1989.

5) EASM8A HP © R R fanere] OKE2) mHE—
5, PHC264F 8 A 28 HAE

6) BAIE, Kb—f: 70y s b/ R=2ary A
7RSS, AbiE & AW 43: 67-69, 2005

7) FHEMER  BRERIH S S — 2 3 v 20183 ~#kIE &
TR D A 7 = X 2~ e B VA 75 7 SE T SRR SRy 2 3
FERERR, 2013

8) Kurivama S, Hozawa A, Ohmori K, Shimazu T,
Matsui T, Ebihara S, Awata S, Nagatomi R, Arai H,
and Tsuji I. Green tea consumption and cognitive
function: a cross-sectional study from the Tsurugaya
Project 1. Am J Clin Nutr. 83: 355-361, 2006.

9) Ui A, Kuriyvama S, Kakizaki M, Sone T, Nakaya N,
Ohmori-Matsuda K, Hozawa A, Nishino Y, Tsuji I:
Green tea consumption and the risk of liver cancer
in Japan: the Ohsaki Cohort study. Cancer Causes
Control. 20: 1939-1945, 2009.

10) Inoue M, Sasazuki S, Wakai K, Suzuki T, Matsuo K,
Shimazu T, Tsuji I, Tanaka K, Mizoue T, Nagata C,
Tamakoshi A, Sawada N, and Tsugane S: Green tea
consumption and gastric cancer in Japanese: a pooled
analysis of six cohort studies. Gut. 58: 1323-1332,
20009.

11) Maeda-Yamamoto M, Ema K, and Shibuichi I: In
vitro and in vivo anti-allergic effects of ‘benifuuki’
green tea containing O-methylated catechin and
ginger extract enhancement. Cytotechnology 55: 135-
142, 2007.

12) Reviews: Hursel R, Westerterp-Plantenga M:
The effects of caffeine and green tea on energy
expenditure, fat oxidation, weight loss, and weight
maintenance. Weight Control and Slimming
Ingredients in Food Technologies 161-176, 2010.

Abstract

Quantitative analysis of catechin derivatives and caffeine in Japanese green tea was carried out using liquid

chromatograph Mass spectrometer (LCMS-8040, Shimadzu Corporation). We selected tea leaves from famous production

areas such as Shizuoka, Ise, Uji, Kagoshima, Fukuoka-Yame, Tosa, Murakami and Sayama. We also selected original tea

leaves and processed paste derived from Sayama area. Catechin derivatives and caffeine contents of each area were not

significantly changed, but the processed paste contains five times the amount of (-)-epigallocatechin gallate and three times

of caffeine as green teas.



