HHE(ELE (Korean J. Medicinal Crop Sci.) 12(3) : 183 — 190(2004)

Major Components of Teas Manufactured with Leaf and Flower of
Korean Native Camellia japonica L.

Young Ju Cha*, Jang Won Lee*, Ju Hee Kim**, Min Hee Park®*, and Sook Young Lee*'

*Biology Research Center for Industrial Accelerators, Dongshin Univ., Naju 520-714, Korea.
**Tea Experiment Station, Jeonnam Provincial ARES, Bosung 546804, Korea.

ABSTRACT : The major compositions of leaf tea and flower tea were investigated to develope as a new
functional tea using Korean native Camellia japonica L. Most of leaf teas, except flower tea, were considered
as good materials with basic conditions for tea manufacture because water content was below 6%. Crude
protein was the greatest component in roasted young leaf tea (RYLT), crude fats in roasted mature leaf tea
(RMLT) and ashes in fermented young leaf tea (FYLT). Caffein were present as the highest amount (5.18%) in
steamed mature leaf tea (SMLT), showing less amount than green tea. Catechin were contained as the
highest amount in all kinds of teas, especially FYLT was the highest (9.57%). Tannin, which highly related with
tea quality including astringent taste, color and perfume, were present as the highest amount in FYLT. Vitamin
C was highly detected in the tea from flowers (22.7 mg/100 g) rather than in the tea from leaves. The content
of theanine were found in flower tea by 1,074 mg/100 g, and had about twofold of FYLT and RYLT. Among
free amino acids, glutamic acid and aspartic acid were higher detected in SMLT and RMLT while asparagine
was present as higher amounts in RYLT and FYLT, expecting these components can improve tea taste,
Nucleic acids and their derivatives including GMP, hypoxanthine and AMP were detected as the higher
amounts by 7.86, 8.57, and 12.67 umi/g, respectively, however IMP content was even reduced by all
manufacturing processes. In all kinds of tea, sugars such as glucose, fructose, sucrose and maltose were

detected, specially glucose and fructose were found as highest amount in RFT by 65.5 and 59.6 nm/0.1 mg,
respectively.
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Table 1. Conditions and column information for vitamin C
analysis.

ltem Conditions

10AVP Series, Shimadzu, Japan
Capcellpak NH:

UV 254 tm

0.05 M KH:POQ., acetonitrile, 6:4 (vlv)
1.0 md/min.

[nstrument
Column
Detector
Mobile phase
Flow rate

AL Reloto]At B4
7v7vel NRE 12.35 mgH
(Waters Co. Ltd.) =

A8

} #8te) PICO-tagd
o] &30} PITC labellings 3+ ¥,
400 0% 100 % 23] HPLCH loading3to]

Table 2. Conditions and column information for free
amino acid analysis.

ltem Conditions
Instrument Waters HPLC
Column SB-C18 (Agilent, 4.6 X 250 um)
Detector UV 253 nm
Mobile phase 40 mM KH:POs (pH 4.5, adjust H:PO.)
Flow rate 1.0 md/min.

e |
(Tarr, 1986). AbA

O sMEHAZEo| Y

A& 5 goll 10% perchloric acid 20 mé2 7}k WQs}
HA AT % 4000 rpmo F 108 Fet A Fele
b AFEdlulg #Ele] 6 N KOHZ F3AFth o]atel
A gof| %3} perchloric acidE 7Fsk9] 100 me= A-8-3F vh=

5T 308 E<F B4R A 3 membrane filter (Pore size
0.45 gm) & o 3}st A 85 HPLC £ 319 CMP (cytidine 5'
—monophosphate), UMP (uridine 5'—monophosphate),
GMP (guanosine 5'—monophosphate), IMP (inosine 5'—
monophosphate), Hypoxanthine, AMP (adenosine
monophosphate) & Table 33} o] 43}t

Table 3. Conditions and column information for huclectides
and their related compounds analysis.

ltem Conditions
System Waters 510 HPLC Pump, 2 ea
Waters Gradient Controller
Waters 717 Automatic sampler
Column Waters PICO-tag column
(8.9 x 300 mm, 4 um)
Detector Waters 996 photodiode array detector(PDA),

254 nm

Millennium 32 chromatography manager
A 140 mM sodium acarate (6% acetonitrite)
B: 60% acetonitrite 1.0 md/min.

Data analysis
Mobile phase
Flow rate

X 728

ZECIRES

Fo| Met

0 mg/mbE SHTol dedte] wn
(1990) 9] ¥ ol we} spin—downdte] A5 NS A g
3 3 Table 49} 22 FAsto 4 HPLCE glucose,

Table 4. Conditions and column information for free
sugar analysis.

[tem Conditions

System Bio-LC DX-300 (Dionex, Sunnyvale, CA, USA)

Column CarboPac PA1 (4.5 X 250 mm, Dionex,
Sunnyvale, CA, USA) with CarboPac PA1
cartridge (4.5 X 50 mm)

Detection PED?2 with integrated amperometry

Data analysis Al-450 on-line software

Mobile phase A: 0.5 NaOH for glucose and maltose

Flow rate B: Water for fructose and sucrose 1.0 m/min.
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Table 5. Chemical compositions of the extracts of Camellia japonica teas.
Moisture Crude protein Crude lipid Crude ash
.
Tea type @) %) @) %)
SMLT 57710.14' 14.51+0.20 2.86%0.01 3.98+034
RMLT 515+0.26 13.98£0.08 321%£0.10 3.92+0.05
RYLT 433%+0.19 16.19+0.73 1.17%0.21 3.94+0.06
RFT 75631026 6.20+0.12 2.02%0.18 2.28%0.26
FYLT 5471012 13.41£0.28 1202047 456+0.11

Y Abbreviations are SMLT, steamed mature leaf tea: RMLT. roasted mature leaf tea: RYLT, roasted young leaf tea: RFT,

roasted flower tea and FYLT, fermented young leaf tea.
*Mean=8D, n=3.
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Table 6. Comparison of crude caffeine and crude catechins
content in the extracts of Camellia japonica teas.

Crude caffeine Crude catechins

Tea type %) %)

SMLT 518*0.34 18.8+2.01
RMLT 0.38*0.05 248+2 48
RYLT: 272x022 16.2+0.99
RFT 059x0.16 163+x1.16
FYLT 456+0.11 286+253
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Table 7. Comparison of tannin, theanin and vitamin C
content in the extracts of Camellia japonica teas.

Tannin Theanine Vitamin C

Tea type 9%  (meH00®  (gH00 o)
SMLT 913%0.33 165.8 172.2+0.97"
RMLT 4611008 1151 156.4+2 .33
RYLT 957%0.29 5145 112.2x470
RFT 8.30%+0.16 107.4 227.7+1.67
FYLT 9.31x0.05 527.9 436%x1.70

*Mean=8D, n=3.

5. Theanine
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Table 8. Composition of free amino acids in Camellia
Jjaponica extracts.

(unit: pmod)
AT SMLT RMLT RWT  RFT  FYLT
Cys 268 279 127 2024 323
Asp 1491 1443 661 726 932
Gu 2563 1866 233 894 571
psn 079 108 2568 222 1837
Ser 149 185 514 127 593
Gn 075 086 1241 221 575
Gy 018 034 464 078 274
Hs 086 001 875 126 256
Arg 065 571 251 28 307
CThe 329 809 719 260 631
Aa 544 559 364 403 812
Pro 733 569 408 1432 696
Tyr 772 757 459 1168 842
val 266 332 483 1102 555
Met 464 329 067 206 101
Cys2 218 224 0290 129 054
le 267 263 224 324 255
lew 345 321 830 279 451
Phe 484 476 228 110 210
Tro 454 402 133 111 153
lys 408 434 123 075 100

Table 9. The contents of nucleotides and their related compounds in Camellia japonica extracts.
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Tea type CMP UMP GMP IMP Hypoxanthine AMP
SMLT 3.04 ND! 1.56 0.78 312 ND
RFT (MeOH) 1.02 0.84 0.94 0.67 2.63 ND
RFT (D.W.) ND 1.30 214 0.86 3.47 0.69
YL! 1.15 1.48 5.19 8.09 5.98 8.63
RYLT 1.056 1.28 7.86 211 8.57 12.67
FYLT 0.85 2.48 7.69 6.21 8.96 410
" Abbreviation is YL, young leaf. *ND : Not detected.
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Table 10. Free sugar contents of Camellia japonica

extracts. {urit: rmed/0.1 mg)

Tea Glucose Fructose Sucrose Maltose Total

type

SMLT 57 92 193 01 342
RMLT 7.0 107 20.2 01 38.0

YL 33 6.7 128 2.1 24.9

RYLT 14 2.1 5.0 18 10.2

RFT 655 596 28 356 1314

FYLT 2.1 40 33 18 111

¥ 2
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A2t} A H -2 xfef glutamic acid®} aspartic acid?}, Al
A2 AL AR ol = asparagineo] T $H1-H o]
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(8.57 mol/g), AMP (12.67 pmo/g)©] theF o 2 bRk},
HFHFEe T E 2o 4F (Glucose, Fructose, Sucrose,
Maltose) o] #ZHom 53] §Featel] ke

189

e
AL A
B RS 20019E FE71EAg A7) Aglo)
Jgfe] Sael Q] Aol Al AU (A=
Yk

LITERATURE CITED

A.O.A.C. (1990) Difficial methods of analysis,
Association of Official Analytical Chemists, USA,
Bhakuni DS, Goel AK, Jain S, Mehrotra BN, Patnaik GK,
Prakash V (1988) Screening of Indian plants for biological
activity(Part ). J. Exp. Biol, 26:883,

Cha YJ, Park MH, Cho SI, Kim JH, Lee SY (2002) The
development of nutraceutical tea by native camellia in

15th ed.

Korea, The Symposium of International Camellia
Association, p. 12-18,

Chang HT (1981) A taxonomy of the genus Camellia. The
Editorial Staff of the Journal of San Yatsea Univ, , 1-180,

Choi OJ, Kim YD, Kang SK, Jung HS, Kim YW (1996) An
investigation on the utilization of Camellia seed and defatted
Camellia Flour as Food, J. of Science and Education 5:167-
177.

Fujita Y, Fujita S, Yoshikawa H (1973) Comparative biochemical
and chemo-taxonomical studies of the plants of Theaceae
(1). Essential oils of Camellia sasanqua Thunb,, C, japonica
L. and Thea sinensis L. KIR T.EB AR T8, 25(4):198-
204,

Hong SC, Byun SH, Kim SS (1987) Colored illustrations of trees
and shrubs in Korea, Kemyung Press, Seoul, p. 220-221,

Itoh O, Uetsuki T, Tamura T, Matsumoto A (1980)
Characterization of triterpene alcohols of seed oils from
some species of Theacese, Phytolaccaceae and Sapotaceae,
Lipids. 15(6):407-411,

Itokawa H, Nakajima H, Ikuta A, Jitaka Y (1981) Two triterpenes
from the flowers of Camellia japonica, Photochemistry,
20:2539,

Joung SY, Lee §J, Sung NJ, Jo JS, Kang SK (1995) The Chemical
Composition of Persimmon (Diospyros kaki Thunb) Leaf
Tea. J, Korea Soc, Food Nutri, 24(5):720-726,

Kim BS, Yang WM, Choi J (2002) Comparison of caffeine, free
amino acid, vitamin C and catechins content of commercial
green tea in Bosung, Sunchon, Kwangyang, Hadong. J.
Korean Tea Soc. 8(1):55-62.

Matsuzaki T, Hara Y (1985) Antioxidative activity of tea leaf
catechins. Nippon Nogeikagaku 59:129-134,

Mori, N (1987) & B {ukik, B A ARRRFAR, 63-303910.

Park GC, Choi MR (1996) EWlL}H o] ¥ Hojw ghgd M ol o gA35]

Fuel Bul, APE D SIAFR A% PIER o



xXdz -0l

y

0

~
T

TFZAL - TS - :1205-238,

Park JH (1997) Studies on the distribution of the chemical
components in different position of tea leaves, J, Korean Tea
Soc, 3(1):47-56.

Pedroso MC, Pais MS (1994) Early detsction of embryogenic
competence and of polarity in Camellia japonica L. by
electron probe X-ray microanalysis, Plant Science 96:189-
201,

Sakata Y, Nagayoshi S, Risumi A (1981) Studies on the flower
colors in the Camellia, Mem, Fac. Agr. Kagos. Hima Univ.
17:79-94.

Tarr GE (1986) Methods of protein microcharacterization, J, E.
Shively, ed. p. 155-194, Humana Press, Clifton, NJ, USA.

Tsushida T, Takeo T (1984) Occurrence of theanine in Camellia
japonica and Camellia sasanqua, Agri, Biol, Chem,
48(11):2861-2862.

Yoshikawa M, Harada E, Murakami T, Matsuda H, Yamahara J,
Murakami N (1994) Camelliasa ponics B:, Bz, C1 and C. new
type inhibitors of ethanol absorption in rats from the seeds of

N
I

g

190

low

. gt

of
=1,

[

o

0%

Camellia japonica L. Chem. Pharm, Bull, 42:742-746,

353, ASE (1980) =AY g, BAAYSE Yatd =
4. 3103

d=d, AR, AR, AZA, A7E (2003) 2 At 74E7)
&, ARSI}, AL p. 155-187.

g, A9, A5, 43T, A4 1996) T H2H) F
glofu) =t Hobd, ZHl 71 EaFo] 3k 7. J. Korean Tea
Soc, 2:197-207.

343 (1999) S22k Al 2 up2 G wpA)7] EA A 9.

p. 17-137.
AP (1997) 2 At 7N E, debde F&35Y B4
ANEA

MBS, HIMEFE, REL—ER (1961) 5'-nucleotide D £t fi 1k 4
{bHF9e. B A BEILEEEE 35803,

A BRER, EmUIER, MEE (1990) X0, BAZEWER.
71:43

BH (1960) BT OH 2R/ERICH-+ 2 %8, A A BEAL
HBark 34:480,

¥ B #b.



