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Properties of Chemical Components of Camellia japonica L.
Leaves According to Picking Time

Bong Sun Kim, Ok Ja Choi' and Ki Hoon Shim

Dept. of Food & Cooking Science, Sunchon National University, Suncheon 540-742, Korea

Abstract

The purpose of this study was to analyze the chemical component of Camellia japonica L.. according to
picking time. Leaves of Camellia japonica L. were picked in April and May, 2003. Free sugars (fructose, glucose
and sucrose) and organic acids (citric acid, tartaric acid, succinic acid, acetic acid) were present in the Camellia
japonica L. leaf. The contents of total free sugars and organic acids increased as picking time was delayed.
The major components of free amino acids were aspartic acid, glutamic acid and histidine, and those of total
amino acids were histidine and alanine. The contents of total free amino acids and total amino acids were
decreased as picking time was delayed, while the ratio of essential amino acids to the total amino acids
increased. The amount of minerals (P, Ca, K, Na and Fe), chlorophyll and total polyphenol increased as picking

time was delayed.
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Table 2. The analytical condition of amino acid analyzer for
amino acid

Items Conditions

Instrument SYKAM 433 Amino Acid Analyzer
(Sykam Co., Germany)

Column Cation Separation Colomn LCAK60/Na
46X150 mm

Buffer solution pH 3.3, pH 4.2, pH 5.3, pH 10.1 sodium
citrate

Reagent flow rate  0.25 mL/min

Buffer flow rate 0.45 mL/min

Column temperature 50~80°C
Injection volume 100 pL

Table 1. The condition of HPLC for analysis of ascorbic acid, free sugar, and organic acid

Conditions
Items - B : ;
Ascorbic acid Free sugar Organic acid
Instrument Water M 206 (Water Associate Co., USA)
Rspak KC-811 column
Column p-Bondapak C18 39 mmX10 cm  Sugar-pak column 6.5X300 mm (300 mm Lx8 mm ID,
Showa Denko, Tokyo, Japan)
Refractive Index detector
Detector UV 280 nm (R401 Differential Refractormeter, Water Co., USA)
Mobile phase HzO:methanol=69:31 with Pic B6 Water 0.1% HiPO4 in H:O
Flow rate 1.0 mL/min 0.5 mL/min 1.0 mL/min
Injection volume 30 uL 20 uL 50 pL
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Table 3. The condition of ICP for analysis of minerals
Items Conditions

ICP (3300DV, Perkin Elmer Optima., USA)

Plasma: 15 L/min

Auxiliary: 0.5 L/min

Nebulizer: 0.8 L/min

Instrument
Gas flow rate

RF power 1300 watts
Flow rate 1.00 mL/min
Speed 18.48 rpm
Sample flow rate 1.0 mL/min

Sample flush time 30 sec
Sample flush rate 4.0 mL/min
Delay time 30 sec

Z£71-2 Table 33} Zt}. P4 A -2 molybdenum blue #] 4
H(28) 0% 23 F £33 5 A (HP8453E, Hewlett pack-
ard, USA)Z A =kslgich

Chlorophyll 244

zH AFH A7 S el -9 chlorophyll A &34
off wat ob-5-3} ko] ATt AR 05 goll 85% opAl &
50 mLE 93 12A)12F &3 % glass filter(3G-2) & oJ 7}
sted 100 mL2 A 4-3lsich FdZel2z4) oIzl 20 mL,
o8l Z 50 mL, 5% F4htEF 50 mLE 7}sto = Fe] st
& 23] whEste oHE 2% 3<E thS 6425 nm 2
660 nmoll4 EFF =5 =Asle] viehyo)

Total polyphenol &4
Total polyphenol 3% Folin-Denis®¥ (29) 2.2 &3]
sttt & A B 5 gell ol 82 50 mLE g0 wuldl X o
gt 5 mLE F%3t3 S/ 50 mLE A 435t} o)
2o 1 mLe| Folin reagent 5 mLZ 7}3l2 387F 4|8k
5 10% NaxCOs £94-8 5 mL 7}8t9ich 1/‘]7\1' ukx] gk o}
=2 f'_ BRTA G AHEEt] 740 nmoll A FREE ST F
(+)cateching- o]-g-8}o] A& R4 i—rﬂ total poly-
phenol &a-g F3}lHc).

EAIXz]

B A3 A AR SPSS(Statistics Package for the
Social Science, Ver. 10.0 for Window) T2 1% o] 43}
o BA Helsle] B3 B4 e s s Hu, 25
#H2F Y Duncan® th¥ 4 7 A (Duncan’s multiple range
test) 5-& AAshsich
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A A 7)ol B T UutxdE B A= Table
49} e}, Suiglo] RS 4926 AHE AXNEE
72.71%, 49 2o A FH 3 BA B+ 76.15%, 59 2ol 33}
AdE Y9l CABE 63.75% 2 vebytc), 23] & ke C
Al 87} 340% 2 71 =4 vebgta, 2 gk AX 8

Table 4. The proximate composition of in the Camellia

Jjaponica L. leaf according to picking time (%)

1
Classification Samples

A B C

Moisture 72.71+0.357%  76.15+0.37" 63.7519.92°
Ash 1.08+0.06° 229+028"  340+369°
Crude protein  4.43%+0.11° 249+176® 177017
Crude lipid 0.82+0.04° 0.78+£0.05*  051=0.04°
Crude fiber 5.78+0.10° 6.89+0.15° 24501148
Ascorbic acid 1.74 1.68 1.20

PA: Leaf picked on April 3 (leaf of this year).

B: Leaf picked on April 30 (leaf of this year).

C: Leaf picked on May 30 (leaf of last year).

Yalues are mean=®SD.

Fvalues with different superscripts are significantly different
from each other at p<0.05 by Duncan’s multiple range test.

7} 443% 2 7t EA vebdeh A 22w ek
Zoba st ALk Ao s AAEIE 081%R 7H ¥
s, JAAN H&5E TS A vebdh 245
greke bl 2x)ube] ekl o2 HH AL £
<2 7 vepgod Ascorbic acid®) ¥e-e- AX 27} 1.74
%2 7 =A Jebg e, BA 25 1.68%, CAl 8+ 1.20%
2 AH A7) 7t H&4F ascorbic acid L FAdtE A

e dehie.

%‘iﬂ‘ibﬂ 3:}%% f2l -2 fructose, glucose, sucrose 5

N8 Feo] FAx L, 3L Table 59 2t %“—‘1%%011

ek 2.49~2274 mg% 2 Vel glu-
cose T 622~1912 mgB 2 et om, AH A 77 &
E55F =74 Jelygo) Sucrose 32 CA A 0.76
mg% T3t ole Ao vt} A5 fade] &
ek AALE7) 871 mg%, BAIE7}F 22.73 mg%, CAl &7}
42,62 mg% 2 vepydtt CAlEE AA R 6% el
oo of 5wl A= 2 FaFo] FA vebyrt a2l 59
A 2] 79 sucroser A4 HA A A ZA gt 2
5wk ek30).

FII0 stz
Suigle)] Ff% F7)AHS citric acid, tartaric acid, suc-

Table 5. The contents of free sugar in the Camellia ja-

ponica L. leaf according to picking time (mg%)
Sarhp]esl)
Free sugar
A B C

Fructose 249087 5861269 22.74%3.30°
Glucose 6.22+2.16° 16.87£1.26° 10.12+3.22°
Sucrose - - 0.76£0.11
Total 871+3.03° 2273£392°  4262+658°

1)Samples are the same as Table 4.

2values are mean=SD.

IValues with different superscripts are significantly different
from each other at p<0.05 by Duncan’s multiple range test.
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Table 6. The contents of organic acid in the Camellia ja-
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Table 7. The contents of amino acid in the Camellia japonica

ponica L. leaf according to picking time (mg%) L. leaf according to picking time (mg%)
. . Samp]es“ Samples” Free amino acid Total amino acid
Organic acid
A B C Amino acid A B C A B C
Citric acid 285475677 39269+399° 69.79+4.13" Asp 2513 2179 625 575 370 195
Tartaric acid 111.88£10.26° 484.72+7.48° 811.93+10.36 Thr 1161 1267 234 1178 52.1 15.9
Succinic acid  63.66%2.35 - - Ser 943 1329 271 2306 720 18.7
Acetic acid 53.38%+2.14 - - Glu 1850 2023 589 839 479 .269
Total 517.39+20.42° 877.41+11.47* 881.72+14.49° Pro 8.36 1.13 211 1169 454 11.2
1)Samples are the same as Tabhle 4. Gly 10.89 9.83 f'45 21.0 9.6 40
DV alues are mean= SD. Ala 1331 1223 549 151.7 81.0 491
Values with different superscripts are significantly different Cys 0.11 0.30 0.04 1.8 20 05
from each other at p<0.05 by Duncan’s multiple range test. Val 1150 1079 028 1407 7.8 33
Met 0.58 254 256 35 591 15.4
Iso 9.23 040 158 105.7 31.0 7.7
cinic acid, acetic acid 5 4719} §7]4te]l S =Pz, A Leu 1290 1159 241 1442 440 134
= o 74} Citric acidi= BA %7} 392, . Tyr 1022 - 167 1300 849 111
Table 63 zr} CIU‘IC. ac1q BA &7} 392.69 mg% Phe 84l - 166 1061 613 146
7H4 A b A, tartaric acide CAl &7F 811.93 mg% = His 21.14 2166 1445 2387 2379 1619
R EA e es, AAAZ 7L 24 tartaric acide Ly 1032 994 189 1134 357 109
N Arg 5.37 427  1.09 553 224 6.3
Z7Vehe 73k . Succinic acidt AA] &A1t
gg 6}6} (y° }° EL o‘;qf?i Chebip ) ],dL] 1 Total 187.01 15266 56.87 1,8188 9311 3904
X 7 5l = = -
meso %:T ~ T acetic aci LS:; EAA? 9106 7386 2826 10254 5513 2494
.. . . R o 5
cinic acidsh *H7bX) 2 AX Rell A7 53.38 mg Fd EAA/TAAY 4860 49.02 4969 5637 5921 6388

Aoz vept o], BA R CARANE HEEA dsheh
Fr71ake] & ek AN E7)517.39 mg%, BAI&7F 877.41
mg%, CAl 87} 881.72 mg%L.2 A H A7) 7} S242 §7]
Ak gheko] 2 71 o 2 vhehydt} Park $(31)o] Bargk 59
o] £} thed o) A = oxalic acid, propionic acid, malein
acid, malic acid, succinic acid 53 722 f-7]4tol &=
o sl e, B F7)4F 2A = A7k zfelr)
Atk el Park 5318 A A ol 3t ZA A H
il d S 714 o] s sl =, ole T

o) 7go} e AFE dehigeh

ool At &2t

AH A7) ol o2 9] ofmji At kg A 2
= Table 73} 732, §-2] o} AL aspartic acid & 14~16
Zo] gal= gtk AAEE & Feetrlate] 187.01 mg%
g5 glon F8 f8lobw] Ak aspartic acid, his-
tidine, glutamic acid® Z+7} 25.13 mg%, 21.14 mg%, 18.50
mg%E aspartic acid®] o] 713 ¥kt BA B &
frefotulinabe] 150.66 mg% Ffr=lel 9lom, =2 frefo}
v] AR gspartic acid, histidine, glutamic acid 22 Z}z+
21.79 mg%, 21.66 mg%, 20.23 mg% & “+el} aspartic acid
ghako] 7}k =9kt 12|} BA] 8ol 4] & tyrosine™ phen-
ylalanine2 vehtz] skl CARE F frelobvmite]
56.87 mg% FrEel elon FQ Fulopv AR histi-
dine, aspartic acid, glutamic acid-2.2. Z+7} 14.45 mg%, 6.25
mg%, 589 mg%2 ¥Fe Hebct AAEA Fi7E F
-2l obml mAte] e BAlR9} CA Bl vt Zb7t 1.24
o], 3.290) A= A el o, o= Fwjdle] A H A7}
Z24% ko) FaEE AFE 2yt 2= felen]

1)Samples are the same as Table 4.
YEAA: essential amino acid.
YEAA/TAA: essential amino acid/total amino acid.

Ao & gepolA Popvlinite] AR Bt BlE-S A4
27} 48.69%, BAl 5.7} 49.02%, CA 57} 49.69% 2 A 3 A 7]
7} H&5E Ayolu| At v] Eo] FlEhe AFE Bt
Park 5-(31)o} Bt Sl F-}ol] &3b= A ohed A5
F8 g2 o] 242 glutamic acid, arginine, aspartic acid
24 glutamic acid?} 321 mg% = 7} &gko] Egton,
2 felolvleal e T ol vl ste] o A vepyel

Zul Q) of] 8% FA obr] :AHE aspartic aicd &) 16F¢]
shel=lgieh AN 89 FAobul Al & §HeF2 1,8188 mg%
2 vehgon F9 opv] =4k histidine, serine, alanine2.
2 Z}z} 2387 mg%, 230.6 mg%, 151.7 mg% 2 v}eht his-
tidine ¥o] 714 Eotch BA Bell F/9 A obv] At
2 gheke 9311 mg%eld, 8 F-Adobw| Ak histidine,
tryosine, alanine> 2 Z+7z} 2379 mg%, 849 mg%, 81.0
mg%2 vebi} histidine ¥aFo] 714 gkt BA 5.9 A Al
2 Ql FAJolnl At 24 AA B AR A aFolt F &
F2 AXzET A deldo) CAlg &9 A otvl
eAke] F3heFS 3904 mg%el ™, F8 A ob T Ak his-
tidine, alanine, glutamic acidZ Z+7} 161.9 mg%, 49.1 mg%,
26.9 mg% =2 el histidine ko] 7}1AF Etth. F2 el o
FHE FAotr At F ek frE]olv| mAbst mhEs}
A2 AN} B&5F Fasgdrh ol At 4869
~49.69% 8.t} ¥ghom, W ofw| Ao R ¥ &2 CA
27} 6388% 2 7}4 A vebdcl Kang 5(16)°) B2k
FUEA fub Fof F PAou Al FEke FAo)
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Table 8. The contents of minerals in the Camellia japonica

L. leaf according to picking time (mg%)
D
Minerals . Samples

A B C

P 1393+006”  2153£0.05"  4853+0.20"

Ca 3883047°  4300+091°  60.700.49°

K 8220+1.34°  89.22%+139°  146.62+294°

Na 1110£033" 11772021  1550+098°

Fe 1002£0.01°  1020£004°  10.2940.02"

1)Samples are the same as Table 4.

2All values are mean=SD.

Malues with different superscripts are significantly different
from each other at p<0.05 by Duncan’s multiple range test.
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2 390.4~1,8188 mg%o 2 veht F4 2 fruhe] FA e}
w2t gheF R o) gkt g T EA R} foahe) o)
AN A= glutamic acid®] deke] zHzh 1,784.84 mg2%,
3,052.13 mg% 2 7} A vrebdd] ¥t} S Y-2 his-
tidinee] 161.9 mg% ~238.7 mg% = 714 =4 veh} £
FA ] FA ot At AT Abo]7} U THIE).

FI1& &g

AN # A 7)) et 29y P, Ca, K, Na, Fe 59 %714
Feke BA% A= Table 83 o) P 92 CA 27}
4853 mg% 2 74+ Eskm, AN EZF 1393 mgBE 7 2
A vebtrt. Ca) &3& CAIE7} 60.70 mg% 2 714 =7
velgto s, AX 271 38.83 mg% 2 g A Vel K
9 Fake CAE7} 14662 mg% 2 7H dfrake] Eota,
AXN BT} 8220 mg% R ko] 1A Jdeto vy Nae) &hsf
£ CAlE&7} 1550 mg%E 71 =A vebgty, AN ES}
1110 mg% 2 7F4 A vebgrl Fed] #3-2 CAlE7}
1029 mg% = 7} A el , AA RS} 1002 mg% =
7 A vebgel 98] Aol A A FH A7) o) wle} o 1
o] 719} g Aoyt T E g o, 4H AN &
4% P, Ca, K, Na, Fe 8% F7lsles AE vehyoh

Chiorophyll ¥ total polyphenol &2t

A H A7) o wkE F9 Q2] chlorophyll ¥ total polyphe-
nol 3 ¥ 3H= Table 99} Zr}. Woluf =] of 2| 8lo] F3HA
£ doge FaF AR oA dAakie] AAAZA L
71648 2+ 9)+(32) chlorophyll @52 AA 87} 23.09
mg%, BA 27} 20.04 mg%, CA 87}F 30.18 mg% = vheh}
4939 chlorophyll &2 HHAF &5 S7138)
© A%& Boh A FH A7) o w2 5992 total polyphe-
nol &S AX 7 0.47%, BA & 0.61%, CA & 0.67% = A &
A717F 5495 Frbehe A2 Ve o) AN B9 B
ABE AR E F93 Aol gt Syl g4
total polyphenol! &3 o 34 =] Ao} F41s1A A
HAANL HE5F Sr1ske A eyt

Table 9. The contents of chlorophyll in the Camellia ja-
ponica L. leaf according to picking time

Samplesl)
A B C

Chlorophyll (mg%) 23.09%=1.397"® 29.04£1.93" 30.18£0.97°
Total polyphenol (g%) 0.47+0.01° 061£0.01* 067*0.03"

1)Samples are the same as Table 4.

PAll values are mean=SD.

Malues with different superscripts are significantly different
from each other p<0.05 by Duncan’s multiple range test.

Classification

e o

S o] AFH A o A E, FeF, F714L o
|1 =4}, catechin, chlorophyll ¥ total polyphenol 59 &3
thes e} T gl o) muhwl st Z )4k I ascorhbic acid
F AN HE5E AaE o, 238 2AH
Fe AH AN HEFE SUsle A %S Bk 78
& fructose, glucose, sucrose 5 3719] o] shal=| R,
: felg g A AN HEeE S e fo14
citric acid, tartaric acid, succinic acid, acetic acid %-°)
AEH R, AN} HEeE 2L ZI80 F
wole] F¥ g-glopu| 4L aspartic acid, glutamic acid,
histidine®] A 2, AH X717} H&5F FHefobvlesl F%
L&zt B9 F81 Aol 42 histidine,
alaninec| 53, AHA7\7t & 45 FAlolvl e Abe] ek
& ZFastgl o], FolmlAtel] Wik Holu|nilke v &
7hetsdch B ol - 77142 P, Ca, K, Na, Fe
2.2 AN HE&45E L FrlEdoH, B
chlorophyll %83} total polyphenol -2 A # A7~}
& Frletginl.
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