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Effect of Shading Period on Contants of Inorganic Components, Free
Amino Acids and Fatty Acids in Thea Sinensis L.

Jang Hyun Park and Hyoung Koog Choi

ABSTRACT : The effect of shading on mineral elements, free amino acids, and fatty acids content of
tea shoot was examined under different shading periods. The results are summarized as follows. The con-
tent of NH", K", Mg**, PO, ", was increased, but that of Na*, Ca*™*, F~, CI", No,", So,~ was de-
creased with the passage of shade treatment periods. The content of Total-Nitrogen of tea shoot was the
highest in the 55% 10days+95% 5days shading as 6.07%. The content to Total Free Amino Acid was
hagher ranged from 20mg/100g to 80mg/100g in shading treatment compered with the unshading treat-
ment. The content of Theanine was the highest in 55% 10days+95% 5days shading as 1834mg/100g,
while that of unshading was the lowest as 1247mg/100g. The content of Theanine was decreased with the
passage of shading periods. The content of Fatty Acid was the highest in the 55% 15days+95% 15days
shading as 3164mg/100g, while the unshading treatment had the lowest in the 55% 5days+95% 5days as
2435mg/100g.

Keywords : Camellia sinensis L., Shade Treatment Shade Periods, Mineral Elements, Free Amino Acid
Fatty Acid
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* Bosong Tea Research Station, Channam Provicial Rural Development Administration, Bosong 546 — 800, Korea.
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Table 1. Period and dates of shade treatment.

Treatments Period Date (day)

1st bHdays+2nd 5days 5.7~5.16
1st 5days+2nd 10days 5.7~5.21
1st 5days+2nd 15days 5.7~5.26
1st 10days+2nd 5Sdays 5.7~5.21
Ist 10days+2nd 10days 5.7~5. 26
Ist 10days-+2nd 15days 5.7~5.31
1st 15days+2nd 5Sdays 5.7~5.26
1st 15days+2nd 10days 5.7~5.31
1st 15days+2nd 15days 5.7~6. 5
unshade
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¥ 1st : 55% shade, 2nd : 95% shade.

Table 2. Chemical properties of the soil before
experiment.

pH  O.M Av. PO, Ex Caonslemolkg™)  CEC
(1:5) %) mg/ke™ K Ca Mg lemokg)

518 401 774 L18 394 1% 13.1
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Table 3. Analytical conditions of Ion chromatography

Section Positive Ton Negative lon
Column  TonPac CSI24x%0mmy  lonPac ASSA - SC(d X nm)
Eluent  2mM Methaonesuforic Acid 2. 8mM NayCO5+1. TmM NaHCO;
Suppressor  Cation MicroMembrane Anion MicroMembrane
Suppressor (CVMS) Suppressor (AMMS)
Detector Conductivity Conducthity
Flow rate Ind/min nl/min
Backgrowrd 5-10ps 15-Wys
Chartspeed {.5/min 1/min

Frefobul mAbgE AlZtolw) Ay e upat
570nm F#%=olA 23 (Milton Roy spectronic
3000) 3F93. 32, Glutamic acid 2 % &34},
Theanine®-2 F+ZA R 1gg FH v 5F
907T) = 3~4§] 2Z2% 100m 2 A &3] 3000rpm
oA 10%-3t ’a"d\rﬁ]%"’— F5dE A8 sample
buffer [pH 2. 2 Li* ¥ %= (M) 0. 3]= 7. 54 8|4 &
45 ym mllhporeE»}—?— Brgdorm stm, OPA
Precolumn system< ¢} &38| 53 22 2708
43890}, Fluorescence Detertor (model FP—
920 : Ex 345nm, Jasco, Japan)& A8 IL,
columne Finepak AA. Pak Li(6x100mm) &}
AEC Pak{4.6%125nm) & A}&-8d 2o, Pumpe
Pu-98, Pu-885 2thE Solvent Selection Unite
LV-980-03, Column Ovend CO -965(40°CA}
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5890series 22X &7l FIDE ¥ #-& HP
20M (0. 2mm, 25c¢m, Carboway20) Capillary
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Oven temp. 180CelA Eelstdrt. A 54t &
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2 Na™ g&&Fo] Fr}ete 7 3o }%i
ZH gHe #BeHo] 9l NH,” & 73
ol T FPAAFS FH e AL NSAE
243471 K'e —‘?“ 131 3493. Tmg/kgell B3|
' A o) A 4057. 8mg/kg o

1l

Table 4. Content of Positive ion in tea leaves undertake shade periods.

(mg kg '/FW)

Treatment Na* NH," K* Mg™™" Ca*
1st 5days+2nd 5days 45.5 37.1 4057. 8 414.0 267. 3
1st 5days+2nd 10days 48. 2 39.2 3858. 6 390. 4 299.0
1st 5days+2nd 15days 51.5 31.3 5750.7 353.5 325.7
Ist 10days+2nd 5days 49.7 36. 4 3942. 3 384.7 314.8
1st 10days+2nd 10days 51.6 30.5 3677.3 335.4 350.5
1st 10days—+2nd 15days 54.7 28.7 3472.2 301.2 367.3
Ist 15days+2nd 5days 53.6 30.2 3584. 8 320. 4 351.5
Ist 15days+2nd 10days 60.0 28.7 3499. 8 298.0 375. 4
Ist 15days—+2nd 15days 68. 6 27.8 3471.7 295.0 366. 4

unshade 44,2 41.6 3493. 7 362. 3 360. 3
# 1st @ 55% shade, 2nd : 95% shade.
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Table 5. Content of Negative ion in tea leaves undertake shade periods.

Eihﬂr.

= O}'"‘E}‘, ]J—ﬂ, ok*‘}’ Qo ]9} Zrol Noy~
100 - 500mg/kg, FW B =98] A4
o =3}o] 9% No,” AF =
R 2t AEA e Yrdiel Qe AT
o 544.2mg/kge] vl AFF= 501.7 - 656.
Smg/kgs VEFR oM AP 7] zto]l A go] uhet
PO, & HA gaste Ageldnh 434
I} BERES HEola Zho A48T oY)
A B¢7l% BAQ #8382 55% 59495% 5Y
A 613.3mg/kge. 2 FaFo] 7 EHUI, 55%
154 +95% 159 A 478. 2mg/kg o 2 ¥ko) 7}
wron, x37)7ko] A 2ge] e} SO,
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(mg kg™'/FW)

Treatment F~ cr NO;~ PO, SO,

Ist 5Sdays+2nd 5days 28.8 246. 3 267. 1 656.5 613.3
1st 5days+2nd 10days 28.9 273.3 277.5 630.5 611.5
1st 5Sdays+2nd 15days 30.4 313.7 283.3 606. 5 595. 3
1st 10days+2nd 5days 20.1 269. 5 280. 1 607. 0 608. 9
1st 10days+2nd 10days 31.3 295.1 285. 2 587. 4 582.0
1st 10days+2nd 15days 32.0 351.0 287.6 565. 1 519.5
Ist 15days+2nd Sdays 31.5 33.5 283.6 567.9 555. 9
1st 15days+2nd 10days 35.3 357.7 301.0 534. 2 486. 6
1st 15days+2nd 15days 36.3 387.7 309.2 501.7 478.2

unshade 31.3 323.6 289. 6 544.2 460. 4

x 1st : 55% shade, 2nd : 95% shade.
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Table 6. Content of each ingredient in tea leaves undertake shade periods.

Treatment T - NG A;rlfiaéme;/e fob\grflgs\/) mﬁ%ﬁ,ﬂ Sw)
Ist Sdays+2nd Sdays 5. 89 3163 1729
Ist Sdays+2nd 10days 6. 00 3198 1799
1st Sdays+2nd 15days 5.59 2935 1581
Ist 10days+2nd  5days 6.07 3266 1834
1st 10days+2nd 10days 5. 86 3059 1671
Ist 10days+2nd 15days 5.13 2637 1438
Ist 15days+2nd  5days 5.43 2813 1479
1st 15days+2nd 10days 5.03 2570 1398
Ist 15days+2nd 15days 4.89 2489 1303

unshade 4.87 2467 1247

% 1st @ 55% shade, 2nd : 95% shade.
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2467mg/100gel B8] B 712kl FA Qo] BE
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A 56~585mg/100g% = F o] WXL, ARAE
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golgth, 55% 10€+95% 59 A 2] el A
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Fig. 1. HPLC Chromatogram of Theanine in tea leaves undertake shade freatment.
A ! Standard containing 2. Omg/100g of Theanine.
B : Extract of Theanine in tea leaves at unshade treatment.
C: ” at 55% 10days+95% 5days shade treatment.
D: ” at 55% 15days+95% 15days shade treatment
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Table 7. Content of Positive ion in tea leaves undertake shade periods.
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A=A

I Fe 2 2 Azt B F2o o
3, Bd FE27td % kA JﬂEﬂ
o gtk v R e e H 794 B
2435mg/100g — 3164mg/100g8 =% 2.1,
71zro] Al whe} XAt FEe
o At 55% 152 4+95% 159 A gl FolA
shekg, 55% 59 +95%

o o

EHEEE Qokm doh Aol EAste AP
el = myristic acid, palmitic acid, palmitoleic
linoleic acid,
2ol EolglE X
A2 70~80% 3 =7} AFslE 7] 4] & %Eﬁ

[}

|
}

F7vste

5% A 2435mg/100g 22 H A F&E YERAT.

g o] AuAl 24 Hl &2 X9 linolenic acid (C

Total F. A Composition of F.A(% by G.C area)
Treatment

(mg/lOOg D. vW) Cm 10 C18 10 C18 11 C18 12 C18 03

Ist 5days+2nd 5days 2435 592 74 52 637 1080
(100%) (24.3) (2.0 2.2 (26.2) {44. 4)

ist bHdays+2nd 10days 2568 65 19 153 626 1120
(25. 3) 0.7 (5.9 (24. 4) (43.7)

1st Hdays+2nd 15days 2653 661 59 144 666 1123
(24.9) (2.2) (5. 4) (25.1) 42.4)

Ist 10days+2nd 5days 2614 617 35 147 624 1191
(23.6) (1.3) (5.6) (23.9) (45.6)

Ist 10days+2nd 10days 2732 632 30 191 680 1199
(23.1) (1.1 (7.0) (24.9) (43.9)

1st 10days—+2nd 15days 2948 638 39 243 691 1337
(22.0) (1.2) (7.3) (23.6) (45.9)

Ist 15days+2nd 5days 2701 639 57 145 673 1187
(23.6) 2.1 (5.4) (24.9) (44.0)

1st 15days+2nd 10days 2893 667 27 184 727 1288
(23.0) (0.9 (6.4) (25.2) (44.5)

Ist 15days+2nd 15days 3164 759 23 237 763 1382
(24.0) 0.7) (7.5) (24.1) (43.7)

unshade 2623 612 85 135 746 1046
(23.3) (3.2 (.1) (28.5) (39.9)

* st

55% shade, 2nd : 95% shade.
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wo) 7F 40~45% 2 AF&o] 7 A e
palimitic acid (Cis.6) ¢} linoleic acid (Ci.») 7} 23~
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Theanine@ F& 55% 104 +95% 59 A& Foll A
1834mg/100go 2 714 Bgtm, 23 g oA
1247mg/100gC. 2 7}4 AQ=d|, WAl 3heke
55% 159 +95% 159 22 ol A 3164mg/100g.2
2 b Bk, 55% 59 +95% 5¢ A7 el A
2435mg/100g 2. 2 717 A gl o).

51 A 3 Ak

1. PIEgEIE, #FJIEZ. 1977. Change in Lipid
content and Fatty acid composition of tea
leave during growing period of the first and
second flushed. HAE G ITEEEE 24(6) ¢
305 - 310.

2. FAAER—BB. 1994, FoRME BEEE p.
33-36, 85-88.

3. kATl 1988, HiE¥EEE 2EEETR. 7

- 254 ~

[ex)

HOER A ERATEE p. 197 - 200. 490 - 508.

L RAEAB. 1991 FRSERR. RIAR SR

& p. 6877,

.18, vkEar. 1989, LI LB ER, AR

A AL p. 68 -77.

. M B RRER, EEERL 1986, Ko ZiEm

Amino EE3E2] Hri BE Rk, KRR
£33 63135 - 36.

. Aeld, gmxabel tba, 1995, Studies on

Antioxidative and Antimutagenic Mechanisms
of Epicatechin-3-0-gallate isolated from green
tea. 5 3MH BIFE#%Z: Symposium p. 65~ 85.

8. Pk 1984, ZRIE . REFEMARAL p. 318342,

11.

12.
13.

14.

15.

16.

17.

18.

19.

. ZFRER. 1975, AREHIH. SR p. 1069 - 1074,
10.

Mitsuo, N. 1990. Antioxidants/Antimutagens
in food. Food Sci. Nutri. 29 : 273 - 274.
Nobuyuki, I, Masao, H., Satoru, T., and
Yukihiko, H.
Chemical Carcinogenesis by green tea
compoments. 5 2 BIFEEHEAS Symposium p.
8-12.
B 1976, A, BREFREIE p. 518519,
Quin, L.D. and Hobbs, M.E. 1938.
Analysis of the Nonvolatile acid in Cigarette

1993. Chemoprovention of

smoke by gas chromatography of their
methyl esters. Analytical chem. 30(8) :
1400 — 1404.

PEH. 1981. %o sk & EFHCR. HAR(L
H£20F (29) p. 340 - 344.

HEEmEE 1972, #EERF 2. BHRE
p. 646 - 647.
FETE. RE—
metabolic in tea shoots during aging and by
sun-shade treatment. ZRZREMFERE 54 :
37-43.

AR R, 1984, BEER M. Xiba () p.
169~ 173.

AR, 1969, AELEH. HRAWHRIL p.
125-129.

PR, 1968. BILALRNE. PEIRME S
#& p. 10— 150.

1978. Change in some



