J. Fd Hyg. Safety 13(4), 377 — 382(1998)

=i, SEA & BXlQ| AUHEE, Of0|Al, HIEHIR, FIHIZIF
2 LI20|=Fe HEEM0 Ztst A7

OIYX}" - Qh4e* . ZJ|F*»

MBX|GAIZEo|obZEOI XA * A AOJAICHE I AlZQIQEStn), **AlZo|opIolX %

b =i A

L

A Study on the Content of General Compounds, Amino Acid,
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ABSTRACT — This study was carried out to measure the contents of moisture, crude ash,
crude fat, total amino acid, with amino acid composition, vitamin C, B-carotene, vitamin E, total
catechins, EGCG, EGC, ECG, EC, GA, caffeine, theobromine and theophylline of the green tea I,
II, III, oolong, and black tea. The content of crude fat of green tea I, II, III, oolong, and black
teas was 1.1, 2.5, 4.9, 0.8 and 1.2% respectively, total amino acid content was 0.87, 0.78, 0.60,
0.63 and 1.05% respectively, and theanine content was 0.52, 0.48, 0.31, 0.41 and 0.61%, respec-
tively. Total amino acid content of green tea increased in the order of green tea I> green tea II>
green tea III, and among the teas, the content of theanine was the highest in the amino acids
present. The content of vitamin C of green teal, II, III, oolong, and black tea was 101.6, 87.5,
95.9, 99.1 and 108.0 mg%, respectively, B-carotene content was 270, 268, 481, 80 and 181 ppm,
respectively. Among the o-, B-, v and 3-tocopherol, the content of o-tocopherol was the highest
in vitamin E present, and p- and 3-tocopherol were not detected in the samples of green teal, 11,
II1, oolong, and black teas. The total catechins of green teal, II, IIl, oolong, and black teas was
10.5, 10.4, 7.2, 8.4 and 1.8% respectively, and among them, EGCG content was the highest. The
content of EGC increased in the order of green tea I>green tea III > green tea II > oolong tea>
black tea. The contents EGCG and ECG increased in the order of oolong tea > green tea I> green
tea II> green tea III>black tea, and the highest contents of EGCG and ECG were observed in
the samples of oolong tea. The content of GA was 0.01, 0.02, 0.05, 0.13 and 0.31%, respectively,
and the highest contents of GA, caffeine and theobromine were observed in the sample of black
tea. The highest content of theophylline, however, was observed in the sample of green tea I.
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line, alanine, methionine, isoleucine, leucine, tyrosine, phen-
ylalanine, lysine, histidine, arginine-2 Z}Z} 20.0, 20.6, 15.8,
22.1, 11.3, 182, 17.6, 134, 224, 19.7, 19.7, 272,
248, 21.9, 23.4 2 26.1 ppme] HEE ZAsATh AJHE
A3} oln|wAt EFEFENE 247t 20 u¥ amino acid
analyzer (AAA)S FU3 01 Peak HE Y o 7 A4kl
Aeksld ), o)uf A}-8-3F AAA(Model L-8500 A High spe-
ed Amino acid analyzer)d) ZF7L Zy :4.6x60 mm
(Packed col., standard), Ion exchange resin : Hitachi custom
ion exchange resin, # 2622 SC, Analysis time :55 min,
Chart speed : 0.5 cm/min, Plot ATT. : 6, Buffer flow rate :
0.4 ml/min, Ninhydrin flow rate : 0.35 ml/min, Column tem-
perature : 57°C, Optimum sample quantity : 0.15 umol/ml,
N, gas pressure : 0.35~0.40 kg/cm’] 31t}
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w-Porasil 5 um, 3.9%300 mm, ©]57} : Hexane/Isopro-
panol/Acetic acid=99:0.5:0.5, < : 0.7 ml/min, #Z&7] :
VIS, wavelength : 450 nmoj] o™, &3 -, f-, v- and -
tocopherol %A} Al-8-3F high performance liquid chroma-
tograph(Waters Co.)9] Z712 Zk3} : u- Porasil 5 um, 3.9%
300 mm, ©] 54} : Hexane/ Isopropanol/Acetic acid=1000:
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Tea 10 g

with 80 m! of boiling water
shaked vigorously for 30 min
at 80°C in water bath

Extracting

with Whatmann No. 1 filter paper

mass up to 100 ml with water

Filtrate 50 ml

with chloroform (3% 50 ml)

Extracting
1

[
Chloroform layerJ rAqueous layer ]
with ethyl acetate (3x 50 mi)

Extracting

Chloroform layll [ Aqueous layer J

with ethyl acetate (3x 50 ml)

Ethyl acetate layer Aqueous layer

under vaccum at 40°C in water bath

Evaporating

mass up to 10 ml with MeOH: H,O
0.2 M Phos. Buf. (pH 3.0)=3:15:2

Residue

with 0.45 pm membrane

Fig. 1. Schematic diagram of sample preparation for the
determination of GA, EGC, EC, EGCG and ECG in
green teal, II, III, oolong and black tea.
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Table 1. The composition of general analysis in green teal,
II, 111, oolong and black tea(%)"

Crude Crude Crude

Tea samples Moisture Ash |
nitrogen  fat  carbohydrate

Green teal 49 4.4 35 1.1 86.1
Green teall 4.6 49 3.1 2.5 84.9
Green tealll 3.3 5.1 3.2 49 83.5
Oolong tea 4.3 5.1 3.6 0.8 86.2
Black tea 6.4 5.3 3.8 1.2 83.3

Green teal : 1st harvest, Green teall : 2nd harvest, Green
tealll : 3rd harvest
*Values are mean values of triplicate
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Table 2. Ammino acid compositions of green tea I, II, III,
oolong and black tea (%)’

Table 3. Contents” of vitamin C, B-carotene and vitamin
E in g reen tea I, II, 111, oolong and black tea

Amino Green Green Green Oolong Black

acids teal teall tealll tea tea

Theanine 0.515 0483 0314 0413 0.610
Serine 0.043 0.038 0.027 0.031 0.056
Glutamic acid 0.190 0.173  0.163  0.071 0.169
Gycine 0.001 0.002 0.002 0002 0001
Alanine 0.013 0012 0.017 0.018 0.024
Cysteine 0.001  0.001 0.001  0.001 0.003
Valine 0.006 0.008 0.007 0.014 0.033
Methionine 0.001  0.001 0.001  0.001 0.003
Isoleucine 0.005 0005 0.003 0.010 0.024
leucine 0.009 0.009 0.007 0.015 0.024
Tyrosine 0.007 0.006 0.004 0.012 0.040
Phenylalanine  0.006  0.008  0.004 0.006  0.001
Lysine 0.012 0.011 0.006 0.009 0.022
Histidine 0.004 0.004 0.006 0.004 0.007
Argininie 0.058 0.015 0.034 0024 0.035

Total 0.871 0775 0595 0.631 1.051

*Values are mean values of triplicate
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Vitamin E

Vitamin C B-Carotene

Tea samples (mg%) (ppm) o-Tocopherol y-Tocopherol

(ppm) (ppm)
Green teal 101.6 270.3 190.2 14.2
Green teall 87.5 268.1 155.3 13.3
Green tealll 959 481.4 481.4 31.0
Oolong tea 99.1 80.4 101.2 12.4
Black tea 108.0 181.2 125.3 12.2

*B- and 3-Tocopherols were not detected in the tea samples.
*Values are mean values of triplicate
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Table 4. Percent contentsa of gallic acid and catechins in
green tea I, I1, 111, oolong and black tea

Gallic Catechins
acid EGC EC EGCG ECG Total

Green teal 001 369 118 509 057 1053
Green teall 002 302 192 492 053 10.39
Green tealll 0.05 343 113 216 046 7.18
Oolong tea 013 102 091 577 074 8.44
Black tea 031 015 033 085 045 1.78

Tea samples

*Values are mean values of triplicate
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Table 5. Percent contents’ of caffeine, theobromine and theo-
phylline in green tea I, II, III, oolong and black tea

Tea samples Caffeine Theobromine Theophylline
Green teal 1.75 0.018 0.24
Green teall 1.50 0.017 0.19
Green tealll 1.30 0.016 0.18
Qolong tea 2.18 0.038 0.11
Black tea 2.50 0.230 0.02

*Values are mean values of triplicate
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