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Contents of Caffeine and Related Compounds in Tea Leaves and Somatic Embryos
YOSHINO Kyoji "1, FURUKAWA Kazumi *!, YAGINUMA Shunta *1, SUZUKI Shizuo *2

Abstract: In this study, caffeine and the biosynthetic precursor compounds in various tea
samples were measured by high performance liquid chromatography method. As a result, the
caffeine content was detected in the range of about 1.7-3.1% (w/w leaves) and theobromine was
detected in the range of about 0.023-0.29% (w/w leaves) in the samples of raw leaves, Aracha,
and Sencha tea leaves, respectively. In comparison based on the time of plucking of tea leaves,
the caffeine and theobromine contents were both the highest in the second flush tea. In
comparison based on the processing method of tea leaves, caffeine and theobromine contents of
Guricha were higher than those of Sencha. In comparison based on cultivar, caffeine and
theobromine contents were the highest in ‘Shizukaori’ , followed by ‘Saemidori’ , ‘Yabukita’ ,
and ‘Marishi’ . In addition, in comparison of ‘Yabukita’ deep-steamed tea, caffeine and
theobromine contents were higher in Honyama than in Numazu. A positive correlation was
observed between caffeine and theobromine content in the tea leaf samples used. In the tea
somatic embryo samples, only caffeine was clearly detected, and the amount was 0.39-0.66
mg% (w/w somatic embryo), which was extremely small compared to those of tea leaves. In the
future, in order to elucidate the caffeine metabolism system in the tea plant and to control the
amount of caffeine in them, it is necessary to continue to obtain information on the variation in
the amount of caffeine and related compounds in various tea samples.
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50000 | g BRECRELRALE 1.837+0.005  0.059::0.008
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DD REETD OYFE LRI DN T O A AT o 7273,
I & 0 9 2 R EERIRAE L OBUE AN R 2R
58T, ENDE OEWICEES L iTREMIE S D,
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HL7eHE. TROBE T SN0 7 = A L BITH
2.1% (wiw 3), 7471 I BT 0.026% (wiw ZE)
EWVIHERDH B25], TAT 4 U L TBRE ST RN,
— T, ZOMHE CEIBEFELES VA T AT
o S U, FENR 0.5% (wiw ) L 0.094% (wiw £E)
HDHT L BRI TND, AR THONIZI T =1
LT AT IVORIIZOBREDHEEELL TND LD
D, P LEDDESH Y HIHSRFEOENC L > TEDIC
HH S AV ATREME D B D, FEER 85°COEVKT 1 HfHiz
ETHZETEENDH T =A D TI%BEHEND &
WO S B A326], ARWFFETIL 80°C T 30 4yl & RRE
O 24T > T D,

3. 3 FEhorTvoq v RETAT R I UEOMEE
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AWFSE TR 10 FEOEREIHR O 7 = A VBT
7'a 3 CROMBMREIZy = 0.672 TH Y IEOFE/2HHE
OO (4), KRTFAD D LEHE RSsE’
CEFRBEOMERS £y=0.793 L 720 | ZOREFTORH
MDZERELE L CH T = A T DT AT eI
DERBEDE LS BN EB8bh5,

RE. BRI & FREOZEEHZ W T,

TDOHT A OERE LV MELRAEETHL 1R
ARV IR — WY EEE CIIE LT 5 23(11,27], fEED L
D% HPLC EQF N ERANIRVME L 7o 72 b DD, [
PIEE TR ONEOMICIEy = 0.650 OFERIEDFHR
HEPFROONT, ZOHEITH, HEE S’ F
FABEOMEEERLS £y=0.893 L7220 | Z OREIOMEII o
FRBLE TR DN T = A BB E Z L DS HER
SIND, HEPE REXT ZFERXTE, WA DE
REEMATH LT AT aI v OBNLN—FHT, B 7=A
VORIIZFINEEIZZ L RN EREORHETH D, T
A OEERRICHT HHEERERE L, EEOMEIE LTD
TV ALEMOMIE TR . ZDBRD A TF/MUBIETEH
ALInTna9l, FAHT eI kT ATy
VA —BOWIEEIL, 8T T D 12.6%RETH Y |
TAT7r IO Km @I 7%FH0F 00 96 (5THD
[8,4l, 17 =A L OFEFRRRIKEEZEZ NDTAT R
Y DAFIALHENT EIE BHODEET BN TR T
A7 I OERERZTHOLE X Hh28] BEE O
S& ZEATHRBOBRENES 2 b0 LHERl IS,

3. 4 FEREWHOL 7 =A LAY OEE

EEEG[TIE, KOZEITH 1.3%DH 7 = A > LIEHO
TATa I VR ENTE—F T, FOHNAZITH
0.064% D7 7 = A U B EN ., TA 7 1 I I E
Rl Z EEWEL TS, —J, EORITITH 0.68%
DI T =A > ERBOT AT 1 I BRSNS, 0
FIIVANITK 0.006%DH 7 = A &, T4 7 0
T U SR TWRYY,

AWFFETIL, ‘SRXEBY’ & ‘Tingamira normal’
DREMHRD N 7 = A »EHEbEMOE REZRE LT, £
DFER, TNENOAREIRT 0.56120.050 mg%(w/w 1~
EF LT 0.81610.034 mg%(wiw RERDH 7 = A
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®5 FFEETXFAOHPLC/OX NIS LA
A: SPEHMSY, B: Tingamira normal.
RFEETEEHROE—I MRS hi-CEhD, E—OD
SBERETH-OBHEEZ 0.8 mLSEELE. D
BHEHTOL T o4/ D ORBEMIE, #1473 THo 1.
Ff, ho A4 2 DHEERIE, 0.0001-0.0002 mg/mL D#
EEFEHTHERL L 1= y(Area)=2 % 107 X x(mg/mL)+66.0 Z F L\
1=

UHBBRHEN, TAT eI UBLOT AT oV ERT R
P F IR E o (]5), SRV
ROREWRD A7 = A ERIL, HEERDORE LIEP
HOTNV AN LT o T2, REBRTHOWZRER
A THY | FRESREIDE~D MBI DRTDOBRED
LOTHSIZTZD, BT =A VORI IR DL
A BIND, FFICBWTHRIEIFIOL DTN T = A 53
PR SRV, SREEOHZI TR ST s(6]l, 4
%, TNSEDOEENTOH 7 A B LOFEOBBELE
MORBZIET H7-DIE, ZOFEIZONWTORRE
SOITNEET D2MEN D D, B, ‘SRENBY 1T R
SE OHRZHEREOTNLRESNCATETH Y |
B, ZEBRICBID DT oA Y = DERIT
RSET LY bEWES LIROEADHE SN TS
[29-31], = THx T, IEAEESEB2 A VT, Wb
D—BIR DI T X AR OMRE = ®EJE L
7o TORR, IRENBY’ T 21.520.4% (wiw ),
RRETD T 18.8E1.2%(wiw ) & Fe o7, [l A
® 2 mg HEmL TOHIL % 1,1V 7 = =1-2-E7 UL
b N7 ONT OANORMEERB3] Tl L& 2 A, (3R
E20D° T 51.810.3%, “RHET T 51.8E1.2%&
ETBO LN o7, Flz, F=FAD 0.02 mg F/mL

TDARA—/R—=FF Y KT =4 TV NARIERE 7 = F
VUANALVT z— M= brTN—FT F TV U UL
[34]Chrl L7 55512iE, SR EN Y T 46.4+3.7%,

RSET T 54.1E14% L DTHIC RESET DOF
REhotz, —J. ‘Tingamira normal’ ORERIE, &
DEAIFENLIRIER AN A R THE LT b O ZE AV
[9,35], ‘Tingamira’ (31 > ROT v ¥ AHTOIARFE
L ENTWAH[36], ‘Tingamira normal’ H AT
HOBZEILD—DTh v P OFES M TIXZR0,

‘Tingamira normal’ DRSHBIZEIT oW E T RGN
9. ‘Tingamira’ DKFTICONTH I TF U EEN
21.9%whw ) &7 v LAREOHFTIID RO THD LD
WENRDHDLOHRTH L3,

AHFZE T Z RS EL HPLC it BER[38-41]T
HONTWEL T AT 4 Y ENRXTHRYF gy
BIERNTE IehoTz, ZOMBETIE, BRELTINnD
DR DR SN2 o 7o T2 O F D4y PIERBITIARETE -
7203, ZOMENS DA ITII M S[42] Oy A 4
X7 HPLC #EZHWD 2 & THMNFRENED D Z L 1%
B LT 5,

717 = A AZFIRKEIHT 2D H 2 2 Lk,
IROBENOAED 7 = A VHRINGFEND Z E03D D, K
WEEABUK TR T L. H7 oA U3 fhiish
=i ALY TH DI T X VHIIERETH 2 0
5271, Fexid, BUKQUERC LY h T = A v EIR S ST
FEOTX ZAZFRL . ZORARGNEE OFRETX X
OEE L FREIC~ 7 AEROEA R L AZIHIT 5 2
LEMERL T DI438l, 51, TCSI OBIZFEMEIZLY
N7 2 Ay Z—BOWMEEMH LTI T =1 VG &
AR T SETPEIA A 1ER T 5 2 L2 BT854
13[44,45], #OREIEEOMERD = DICEGHHEREZ T
borborEZILND,

4. F£&8H

AIFFE T, Bfex AR O 7 = A VB LT DAL
B REIBER e OEBE, HPLC 2 AW CHIE L, %
OFER, AZE, FiAB LORR ORFEDOREICIE, H7 =
A EH LT81% wiw ). T AT e I IEK
0.023-0.29% (wiw ¥ DOHPH CENEIRH Sz, B2
ORI LA ClE, H7 A0 TAHTRIVD
GRE BIC RIS TR bE» o T2, REOWMBHIEICL D
T, SOEOH 7oAy, THT R I VOEEDN,
R LD bEd o, BRI DTl 7= A
V. TATaIvOERIE LTrRY BbE, S
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ZRHEY’ | REET . IBIT BRI DIETH-
7o Fl2. AL RSET OTARLETHIE LIZEES,
HT7=A v, TAHTRIVOERL BICRILEDL ODJF
PFERFEO LD L bE -T2, AV gisatkihos 7
A VRETAT 8 I VEOMICITECMHBENED b
7oo BOTREMORELTIL, I 7 =A OB
EH. TOEIL 0.39-0.66mg%(wiw RERR) & AHEL Ll
LD Th7pinole, Atk BBIOH 7 =1 AR E
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