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Variation in Chemical Components of Korean Green Tea
(Camellia sinensis L..) Resulted from Developing Stages
and Processing Recipe

Mi Joung Oh* and Byung Hee Hong*

ABSTRACT : In this study physicochemical characteristics such as crude lipid, crude protein
and total sugar contents have been analyzed with samples taken at different developing stages
and growing sites, Bongsan-ri(steam-roasted green tea) and Buchun-ri(roasted green tea) area.
Leaf area of new leaf was larger in Buchun-ri(7.23cm?) than in Bongsan-ri(6.93cm?). Variation
of leaf area by the developing stages was the largest at between stage I (May 5) and stage [l
(May 18). Dry matters ratio of tea leaf were 26.3% in Bongsan-ri and 26.6% in Buchun-ri. Water
content, ash, water-soluble matters, total sugar content of green tea sampled in Bongsan-ri and
Buchun-ri were 5.6, 6.1, 33.1, 4.6 and 6.2, 5.8, 35.2, 2.8%, respectivley. Crude lipid, total nitro-
gen and water-soluble protein, inorganic matters content of green tea sampled in Bongsan-ri and
Buchun-ri were 2.8, 5.1, 1.1, 2.56 and 2.2, 5.7, 1.0, 2.34%, respectively. At the later developing
stages crude lipid, total sugar contents were increased, whereas total nitrogen had low content.
Vitamin C, Vitamin E and Vitamin A content of green tea produced in Bongsan-ri and Buchun-ri
area were 413mg%, 71.8mg%, 32.151U and 311mg%, 52.3mg%, 25.681U, respectively. Vitamin C
and Vitamin E content were increased toward the later sampling stages, Water-soluble matters
and water-soluble protein content of green tea prepared by the steam-roasted method and the
roasted method were increased by 0.11, 0.13 and 0.09, 0.08%, respectively, compared to
unroasted check. Crude lipid content of green tea prepared by the steam-roasted method and the
roasted method were decreased by 0.13 and 0.24%, respectively. Total nitrogen content of green
tea prepared by the steam-roasted method and the roasted method was changed 0.019 and 0.
036%, respectively and total nitrogen content showed minute different between two methods.

Key words : Green tea, Camellia Sinensis L., Steam-roasted green tea, Roasted green tea, Ash,
Water content, Total sugar, Water soluble matter, Lipid, Total nitrogen, Inorganic
matter, Vitamins.
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HPLC & He C el A E
Instrument  Waters 712 WISP  Waters 510
model
Column Bio-rad Aminex Novapac Cyg
87X 15X 4mm
Eluent 0.012M H,SO, Methyl alcohol
90:d-H;0 10
Flow rate 0.6m! /min 1.4ml /min
Detector Waters model 430 Waters 484
conductivity tunable
detector absorbance
detectro
Wave length UV 214nm UV 280nm
Chart speed 0.25cm /min 0.25cm /min
Inject. vol. 104 204
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Table 1. Physical and chemical properties of experimented soil

CEC Ex-cat(cmol(+)kg™!) pH O.M.
(cmol(+)kg™)) K Ca Mg Na P,Os TN 1:5 (%)  Texture
Bongsan-ri 19.34 1.24 2.28 0.49 0.14 198.5 0.546 507 7.53 loam
Buchun-ri 8.98 0.90 0.43 0.06 0.39 35 0126 4.94 3.81 sandyloam
CEC : Cation exchange capacity T-N : Total nitrogen
Ex-cat : Exchangeable cation O.M. : Organic matter
Table 2. Comparison of morphological characteristics of tea leaf sampled at two sites
LL LW NVL NL LA
Stage B! B? B! B2 B! B? B! B? B! R?
1 1.91 2.70 0.90 1.11 13.3 14.3 34.5 42.7 1.59 2.10
2 3.05 3.59 1.36 1.57 14.7 15.3 35.5 45.6 2.74 3.10
3 5.11 5.36 2.13 1.99 15.0 16.2 38.3 47.6 7.98 8.23
4 © 5.95 5.96 2.28 2.35 15.9 17.3 46.6 47.8 9.85 10.16
5 . 6.8l 6.70 2.77 2.92 16.1 18.6 48.0 48.0 12.49 12.57
Mean 4.57 4.86 1.89 1.99 15.0 16.4 40.6 46.3 6.93 7.23
Site LSD(0.05) 0.19 0.09 0.9 2.2 0.36
Stage LSD(0.05)  0.30 0.14 1.4 34 0.57
FW DW DW/FW DW/LA
Stage B! B? B! B? B! B? B! B?
1 3.05 4.32 0.79 1.22 26.1 28.3 0.50 0.58
2 5.08 8.66 1.49 2.16 29.3 24.9 0.54 0.70
3 18.12 15.11 3.97 3.78 21.9 25.0 0.50 0.46
4 20.50 22.13 5.06 5.56 24.7 25.1 0.51 0.55
5 20.34 22.60 6.61 6.71 29.5 29.7 0.53 0.53
Mean 13.42 14.57 3.59 3.89 26.3 26.6 0.52 0.54
Site LSD(0.05) 1.3
Stage LSD(0.05) 2.0

LL : Leaf length(cm); LW: Leaf width(cm); NLV: Number of lateral vein; NL: No of ligule; LA: Leaf area
(cm?); FW: Fresh weight(g /100): DW: Dry weight(g /100); DW /LA: Dry weight per leaf area(g /cm?)
B!: Bongsan-ri; B?: Buchun-ri; Stage: Developing stage; Site: Growth site
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Table 3. Changes of chemical composition of green tea by different sampling stages

(%) Water soluble matter (%) Crude lipid(%)
Stage Bongsan-ri Buchun-ri Bongsan-ri Buchun-ri Bongsan-ri Buchun-ri
Ash WC TS AshWC TS Ut Rt VN Ut Rt o Ut Rt ao Ut Rt a
1 6.4 55 4.1 57 54 27 32,9 35.0 0.004 30.1 35.00.163 2.6 2.2 —0.154 1.9 1.9 —0.090
2 6.1 54 4.0 5.8 6.2 3.0 33.3 36.4 —0.093 31.9 35.40.110 2.6 2.4 —0.077 2.3 2.0 —0.130
3 5.8 6.2 4.3 6.0 6.0 2.7 30.5 33.3 0.092 34.0 35.40.041 3.2 2.7 —0.156 2.6 2.2 —0.154
4 59 5.8 5.7 59 6.7 2.6 2.64 30.8 0.167 34.2 35.10.026 3.7 3.0 —0.183 3.0 2.3 —0.233
5 6.1 53 4.8 55 6.9 3.1 259 29.8 —0.151 31.6 35.10.111 4.1 3.5 —0.146 4.5 2.4 —0.467
Mean 6.1 5.6 4.6 5.8 6.2 2.8 29.8 33.1 0.111 32.4 35.20.086 3.2 2.8 —0.125 2.9 2.2 —0.241
Site LSD(0.05) 0.3 0.3 0.3 1.4 0.2
Stage LSD(0.05) 0.4 0.5 0.5 2.2 0.3

Crude protein(%)

Total nitrogen(%)

Water soluble protein(%)

Stage Bongsan-ri Buchun-ri Bongsan-ri Buchun-ri Bongsan-ri Buchun-ri
Ut Rt JaN Ut Rt A Ut Rt & UtRt o Ut Rt A Ut Rt A
1 319 32.8 0.028 335 36.5 0.09058 59 0.017 6.1 6.6 0.082 0.961.12 0.167 0.961.10 0.146
2 28.6 30.7 0.073 32.1 34.2 0.0655.3 5.4 0.01959 6.2 0.051 1.001.14 0.140 1.041.12 0.077
3 29.1 28.2 —0.031 31.1 31.3 0.006 5.3 5.1 —0.038 5.8 5.8 0 1.021.08 0.059 1.021.04 0.020
4 27.6 26.6 —0.026 29.5 29.8 0.007 5.1 4.7 —0.078 5.4 5.5 0.019 0.901.00 0.111 1.021.10 0.078

5 23.8 23.6 —0.008 24.1 23.6 —0.021 4.3 4.3 045 45 0 0.941.04 0.106 1.041.10 0.058

Mean 28.2 28.4 0.007 30.1 31.1 0.033 5.2 5.1 —0.019 5.5 5.7 0.036 0.961.08 0.125 1.021.10 0.078
Site LSD(0.05) 1.7 0.2 0.10
Stage LSD(0.05) 2.7 0.4 0.16

TS: Total sugar; WC: Water content: Ut: Untreated tea leaf; RT: Roasted tea leaf; a: Ut-Rt; Stage:

Developing stage; Site: Grwth site
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Table 4. Content of inorganic matters in Korean green tea at different sampling stages

Na(ppm) K(%) Mg(%) Ca(%) Mn(%) Total
Stage Bl B2 Bl BZ Bl BZ Bl BZ Bl BZ Bl BZ
1 222 223 232 1.8 0.216 0.160 0.217 0.230 0.047 0.037 2.802 2.309
2 21.8 221 221 200 0197 0140 0.220 0.270 0.063 0.040 2.692 2.000
3 221 222 203 199 0147 0.167 0.223 0.290 0.037 0.047 2.439 249
4 222 222 195 192 0.147 0.170 0.263 0.253 0.057 0.047 2.41% 2.392
5 220 221 189 206 0190 0190 0.283 0.193 0.070 0.050 2.435 2.495
Mean 221 222 208 197 0.179 0.165 0.243 0.247 0.055 0.044 2.557 2.338
Site LSD(0.05) 0.3 0.10 0.018 0.025 0.007
Stage LSD(0.05) 0.5 0.16 0.028 0.040 0.012
B!: Bongsan-ri: B2: Buchun-ri; Stage: Developing stage: Site: Growth site
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Table 5. Changes of content of ascobic acid, a-tocopherol and vitamin A by growth stages in

Korean green tea

Ascorbic aicd(mg%)

a-tocopherol(mg%)

Vitamin A(IU)

Stage Bongsanri Buchunri Bongsanri Buchunri Bongsanri Buchunri
1 302 208 59.3 42.5 30.80 14.67
2 358 247 52.2 31.2 20.85 47.99
3 413 304 75.1 67.1 39.51 24.69
4 532 417 80.4 59.7 49.59 19.10
5 462 380 91.9 60.2 20.02 21.97
Mean 413 311 71.8 52.3 32.15 25.68
Stage: developing stage
seEE R R BKPEE EE) o3 FIEY
—ix ool #ihe EM BRESERES AEE
i E:2 4 0.111%, Skt 9 0.086% HEhnstg on

BlE %o mIErry) 2 8iZtskd ual K,
HUEDS 2 E|ERS 5 —HEs e W2 E43
* g dx= o 2ot

RERIO] e HEMS FaT XE(TH
7.23cm?)o} BAbg] FKIE(FH 6.93cm?) BT}
o ZEE K] LIRS 2% RIELIS) 3F B
Atolel] BAte], K& 247 2.74cm?ol A 7.98
cm?, 3.10cm2o| A 8.23cm?E 714 Zith EmE
& Bk T 26.3%, &2 Fiy 26.6%°131
Lon REM o) LGs H ] BES Bolx]
i te=

B —Ema 5 kg 2 kS EES B
g ¥ 5.6, 6.1%, 58 Fi5 6.2, 5.8%°]1A
o MRESE 2 MRS B4k Y 4.6, 2.8
%, B3] T# 2.8, 2.2%0]%] 00 LEHRIEL
o oA H& 48 HAAT BERE U KEK &
BES B4 B 5.1, 1.08%, ¥& 5 5.7,
1.02%°]3l o R E-2 HUHRELA 248t
o). TS B Bk B 33.1%, &
g Fi5 35.2%°19 oM BitE o] A9 BREE
A Z4AE 2 EERSS
2.557%, %52 5 2.338%, ¥1ebd C,¥el"l E
2 BEl A 58S 47 B4 Fi 413, 71.8
mg%, 32.151U, ¥&& 73 311, 52.3mg%,
25.681U°1 3 om Rz wat vleb Cof vg}
Qo Ex iRz S8 29k

Bave] ity

HURRSS #AE: Y 0.125%, & T8
0.241% W43k 1L, MEFR e Ak 445 0.019
%, EiE T 0.036%, Ktk BHES EF
B P 0.125%, &40 T 0.078% BME 2
Rt

51 FAZC Rk

1. Anan, T., H. Takayanagi, K. lkegaya
and M. Nakagawa. 1982. Changes of total
fatty acid contents during manufacture of
green tea. J. Jap. Soc, Food Sci, Tech.
29(12) :706-711.

2. Association of official analytical chemists
1980. Official methods of analysis.

3. Bieri, J.G., T.]J. Tolliver and G.L. Ca-
tignani. 1979. Simultaneous determination
of a-tocopherol and redinol in plasma of
red cells by HPLC, Amer. J. Clin. Nutr.
32:2143-2149.

4. Bradford, M.M. 1976. A rapid and sensi-
tive method for the quantiation of
microgram quantities of protein utilizing
in principle of protein-dye binding. Anal,
Biochem, 72:248-254.

5. e AmEairE: 1970, RS ((LEFR

— 523 —



10.

11.

12.

WAL 6:167-172.

. Hakamata, K. and M. Maehara. 1978.

Changes in total nitrogen, free-amino
acids, caffein and tannin of tea leaves
with special regenerance to the develop-
ment of new shoots. Tea Res. J. 48:57-63.

. Ikegaya, K., H. Takayanagi and T. An-

an. 1984. Tocopherol contents of Mat-
cha, Gyokuro and Sen-cha. J. Jap. Soc.
Food Sci. Tech. 31(7) :459-461.

Kajita, T., I. Nishikawa, N. Kishida and
C. Hasegawa. 1964. Relation between lix-
iviation condition of tea and soluble
component. J. Food Sci and Tech, 11(10)
:429-435,

Kawakami, M., H. Uchida and A. Koba-
yashi. 1987. Correlation between caffeine
and total nitrogen in small tea leaf
species and large tea leaf species. J. Agr.
Chem. Soc. Japan 61(3) :365-367.
Kawamura, S., H. Kokura, Y. Matsu-
mura and T. Mori. 1987. a-Tocopherol
content of tea branches and leaves. J.
Agr. Chem. Soc. Japan 61(12) :1567-1569.
&L, &8, 1981, wEE FHel WEE
of BE A% B3] Mgl ERES HES
& PLO R, BEINEEEE 53:37-43.

& HE 1977, ZE¥ES Kool RS w5,
EmiEEE 9() 10-12.

13.

14.

15.

16.

17.

18.

19.

- 524 —

Maeda, S. and M. Nakagawa, 1977. Gen-
eral chemical and physical analyses on
various kinds of green tea, Tea Res. ]J.
45:85-92.
Nakagawa, M. and I. Amano. 1974. Eval-
uation method of green tea grade by ni-
trogen analysis. J. Food Sci. and Tech.
21(2) :57-63.

and K. Furuya, 1975. Varietal dif-
ference of amino acids, tannin and total
nitrogen in tea shoots. Study of Tea
48:84-95.

and T. Anan and K. Iwasa. 1977.
The differences of flavor and chemical
constituents characteristics between sp-
ring and summer green teas. Study of
Tea 53:74-81.
SiEd. 1094, BE B4E HoHEe] EEH HE
BER o) BALER ikl B R
I. RAPD-markersoll o}l sE B 4
fifE o EEY JEERRIRO BASH e,
BB B 3R
HRE—. 1983. XD BMETED FHEE
B 20 mlE FESBEBFRESE 19
87-138.
Tsushida, T. and M. Fukazawa. 1980.
HPLC determination of ascorbic acid in
made tea. Study of Tea 58:29-33.



