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Abstract; In order to investigate components of purine alkaloids and contents of tea polyphenols, catechins, free amino
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ultraviolet spectrophotometry and high performance liquid chromatography (HPLC). The results showed that the compo-
nent of purine alkaloids, consisted of caffeine ( Caf) , theobromine (Th) and theacrine (Tc) , had significant differences
between the C. sinensis and C. gymnogyna. Th content was the highest, reached 13.46-39.72 mg + g, Caf content was
the lowest, only kept 0.51-2.02 mg - ¢, and the content of Tc increased with leaves maturing. However, C. sinensis
only contained caffeine and theobromine, whose contents respectively varied from 22.22 to 53.13 mg - ¢, 0.47 to 12.82
mg + g"'. In the same tea leaf position, catechins component of C. gymnogyna were as follows: EGCG>C>ECG>EGC>
EC>GC>CG>GCG, and the total amount of catechins, ester-catechins were significantly lower than C. sinensis, while
none-ester catechins content was almost the same, kept 40-50 mg -+ g'. The content of flavonoids demonstrated almost
same in different leaf positions while other biochemical components content were as follows; the Ist leaf > bud > the 2nd
leaf > the 3rd leaf > the 4th leaf, and the contents of one bud and two leaves were between the 1st leaf and the 2nd leaf
content; while tea polyphenols, flavonoids, theanine and other quality components were lower than those of C.
sinensis. This study clarified the changes of the main biochemical quality components of the C. gymnogyna for the first
time, especially the composition and proportion of purine alkaloids, which contained the characteristic ingredient-theac-

rine. The research could be served as important and valuable tea tree resources, and application in alkaloid metabolism

mechanism, special tea processing, functional ingredients, low caffeine resources and genetic breeding.
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BT ORFEBRER HPLC @i 1Al
Fig. 1 HPLC chromatograms of different standards
x1 REFEYHAHSENNE AR 225 o WINME B R % I 9% R B 3 Y 32 A
Table 1 Determination of alkaloid component contents W) 5, 3 e P I E B A A A A 25 H B
of Camellia gymnogyna A2 B A 2, 5 R R 5 2 7
" AR WM R JESE TR T (R IEFE ,2013) o [, PR 45 i DR
Ll posion o Derive - Calline 4052 A0 31 045 9 MBS B
— HEAEREGE . WeAh, v 2T AT DL 03 3l ) B e 26 ol
% Bud 34.45+1.37 5.82+0.04 1.73+0.05 N A e L o . .
A 23 B AL R S A 280, B B iy f
%5 1 ™ The st leaf 39.72+1.43 6.33+0.05 2.02+0.06 . N .
ABAE AN O AR (Li et al 2015535157 ,2010) .
%5 2 1 The 2nd leaf 23.82+1.29 6.86+0.09 1.86+0.03 _ A
I 1 AT, 58 B 245 [R] s 2 ) m] e o e
%5 3 ' The 3rd leaf 13.46+0.84 7.36+0.12 1.46+0.04 e e o P . -
o FI 2R, R A B e i 22, HOR AR FLR 14.37 ~
%5 4 1 The 4th leaf 14.37+0.99 9.10+0.11 0.51+0.02 S e — N
o 39.72 mg - ¢ LU AR, A AL 5,82~
—ZE 31.57+1.61 6.36x0.07 1.94+0.05

One bud and two leaves

A 76 A S 3R 4 ,0.3% ~3% (AR BH%E
2011) . Wi A 2R A= BRI, {H 4% 21 43 8] H

9.10 mg - g, WM G 75 ik Fe A%, % 5 AL 2k FR R
0.51~2.02 mg « g", DA—2F 0 5], A] A] g 1Y
B ARBR N 5, RO MEKAY 16 45 AR
A7 FCE A B, b ] iR B A 2 R T
TR, AR LLSE 1 R 1 B R e, (L R R



572 O MW 38 &
k2 REFHNEZELEUESEENNE
Table 2 Determination of main biochemical component contents in Camellia gymnogyna
o o KE IR B i A g2
A iz ) . . oo e
Cultive Leaf positi Tea polyphenol Amino acid Flavonoid Theanine Polyphenol /
A el postion (mg-g") (mg-g") (mg-g") (mg-g") Amino acid
A ¥ Bud 321.76+22.21 23.74+1.75 15.66+0.64 21.92+1.14 13.55+0.94
C. gymnogyna
%5 1 M The 1st leaf 393.81+23.55 20.43+2.04 18.38+0.71 14.58+0.61 19.28+1.15
% 2 1 The 2nd leaf 338.91+26.80 17.14+1.13 18.15+0.45 14.76+0.45 19.77+1.56
%5 3 1 The 3rd leaf 185.05+11.07 14.96+0.74 13.38+0.88 24.42+0.90 12.37+£0.74
%% 4 M The 4th leaf 224.65+17.63 13.74+0.68 18.07+0.92 13.81+0.93 16.35+1.28
—ZE I One bud and two leaves 357.34+20.93 21.63+1.20 18.12+0.72 18.55+0.97 16.52+1.22
HANE % Bud 312.10+£21.39 12.68+0.55 6.90+0.81 23.77+1.22 14.59+0.59
Yinghong 9
%5 1 M The 1st leaf 420.13+26.60 8.64+0.94 9.44+0.93 13.43+0.59 15.79+0.32
%5 2 1 The 2nd leaf 396.93+25.24 8.82+0.85 16.56+0.72 19.45+0.54 15.73+0.35
% 3 1 The 3rd leaf 371.46+£17.54 8.38+0.32 22.59+0.65 36.45+0.85 21.18+0.48
%5 4 ' The 4th leaf 381.14+20.92 8.00+0.77 22.12+0.47 11.77£0.67 18.22+0.38
—ZF I One bud and two leaves 398.73+24.40 9.76+0.83 15.45+0.84 18.79+0.71 40.85+0.62
55 1 REH
s ig 1 C. gymnogyna
o0 40 E ®IAS
;035 ] - Yinghong 9
I8 £ 28 :
pr= g FUELE M
& o 24 E Fenghuangdancong
# g 20 £
B 16
= 012 g
#H < £
X : YEREN
T 4 £
0 = T T =T T T
3 4 5 1 2 3 5 6
A AT U)ILE 13957 Ry
Theobromine Caffeine Theacrine

TEAS ML A8 A B8 i BT 53
SRR N A AR LG (B 2) R B AR TE AR
Yok i 28 R 5 G B B B X I S S AR A
M A A AT 43, ELRT AT B8 A e, W
wifl, PREFAE 2.02 mg - g AR, BUAM, BT A K

H:1,2,3,4,5, 6 000RF S 1M 2 30 4 —ZFT0,
Note: 1, 2, 3, 4, 5, 6 indicate the bud, the Ist leaf, the 2nd leaf, the 3rd leaf, the 4th leaf, one bud and two leaves, respectively.

B2 FR55 A5 A8 AL A A ) 2 IR A W B2 o 5+

Fig. 2 Alkaloid component contents of Camellia gymnogyna and C. sinensis in different leaf positions

Ao it R AR BEAT A B AR

22 FEENRBERD T

T A WA 2 W 2 B 1R | B0 | 2% 2 R R 1%
RIEIRWNER 2 s, T s 54 L5 A5 i
Wi AR A R o 21 R A TR, 2% 22 W 7E A [
AEHY & Y0 2 185.05~393.81 mg - g, & It
PR S 1 AR AL T Bl 213,74 ~23.74mg - o, EE LAY
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Table 3 Determination of catechins component contents in Camellia gymnogyna
. fai B JLASZE Non-ester catechin (mg - g™) fiERIJLASE Ester catechin (mg - g") ML E
I Total
Leaf position .
C EC EGC GC ECG EGCG GCG CG catechin
%f Bud 25.61+1.21 4.78+0.83 10.89+0.65 1.12+0.24 12.33+0.21 30.15+1.26 1.83+0.07 1.77+0.12 88.48+4.59
25 1 1 The 1st leaf 23.73+1.09 9.50+1.21 22.73+0.92 2.63+0.17 17.08+0.44 43.67+1.07 1.21+0.13  1.13+0.13 121.68+5.16
%5 2 ' The 2nd leaf 16.38+0.77 5.59+1.04 16.40+0.67 2.45+0.23 5.56+0.31 20.72+0.50 0.42+0.13 0.62+0.05 68.14+3.70
%5 3 1 The 3rd leaf 5.40+0.65 4.78+0.72  9.65+0.76  1.17+0.09 2.29+0.18 6.88+0.22 0.22+0.08 0.53+0.06 30.92+2.76
%5 4 1 The 4th leaf 7.17£0.64  6.60£0.96 9.95+0.52 0.98+0.07 5.42+0.40 9.67+0.31 0.25+0.11 0.60+0.05 40.64+3.06
—ZE 21.27+1.03  8.79+1.14 19.55+0.90 2.26+0.24 10.32+0.46 28.40+1.17 0.85+0.14 0.95+0.10 98.0+7.36
One bud and two leaves
1001 e Y 2 120+ e & =
~ go{ W= EEx ﬁﬁlﬁf 9 7 100 == RER _*ﬁjl'?
Tw 801 C. gymnogyna ghong g T 801 C. gymnogyna Yinghong 9
701 7 :
wE eol A 7 Z o £ ﬂ
ML - AT+
€57 / TR
B 5 40 7 A 7 &
i W =
i ¢ 30 2 W 1 s 2
it A 7 A 7 <
=5 20] 1 1 Rz
2 7 ¥ 1 :
T % 2 A 7 7 7% =
S 101/ % 7R % A % B
ol 7BV 1 8
/W W W . W

o

S. catechins
E. catechins

S. catechins
E. catechins

e AR B, —ZF . C.JLASE; EC. RILHE; EGC. KRB TILEEK; GC. KB TILEE; ECG. FILBHXEE
FRlE; EGCG. REEBTFILRRXEE TN ; GCG. WETILERKEBETIRME,; CG. ILERKETMRM;
S. catechins. JEfERI JLASE ; E. catechins. FR%E LIS E
Note: A. Bud; B. One bud and two leaves. C. Catechin; EC. Epicatechin; EGC. Epigallocatechin; GC. Gallocatechin;
ECG. Epicatechingallate; EGCG. Epigallocatechin gallate; GCG. Gallocatechin gallate; CG. Catechingallate ;
S. catechins. Non-ester catechins; E. catechins. Ester catechins.

B3 R ACHITELL 9 528 Pk LA Z 4100 5 0 Le A

Fig. 3 Contents of catechin component contents in Camellia gymnogyna and Yinghong 9 (C. sinensis)

ALY B2 15.66~ 18.38 mg - g™, A& R 5 1k
JOFE 2 13.81~24.42 mg - o', By & HLIHAYAEILTE
Rl 12.37~19.77, 22 it 5 A IR BE & 107
(3G N2 8 T B 258 3 MM R 2 2T
oS4 S R FNEZHERMTE 1
LY 1 s o 2 N [ L o VA o I A o NN
FEHEE 15.66 mg « g KN, HoAth i A 5 SR 4

£ 18.0 mg - g AT, AREATRAE A 3 0 & i
RES, AF A E] 21.92 24.42 mg - o, 7F Hi Al i 37
PRFFTE 14.0 mg « o' KA,
23 INKEREKARESENT

MR LA B E R 2 W B AR, AR
T E Y 12% ~24% , 5 25 2 B Bt 1Y 60% ~ 80%
(45 2014) B AR e ik 22 R 2 10 58
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AP GEIR A IR ) — AT BEAR bR, & e ARt
i R S A R D R B AL 4y, LA E T A IR
RUFEAEERRYLZR R (R M LA R "), Hrp gk
FRALAR FEAUFEILRE(C) WETFTILEE
(GC) FRILER(EC) MEBEFILEE(EGC);
BB LR R FEEERILARKRE TREE
(ECG) REBFILAREE FMRE (EGCG) L
REKETREE(CC) MEETILAREE TR
g (GCG) (¥ W %5, 2015) , A $i & b Hi 5
A5 YU DU A W O LA R | B R S AR
RE %5 4E ] ( Hayat et al,2015; Uchiyama et al,2011;
M55 ,2016)

M3 T UE BB AEILA R A5 1Ak
SRR —FE B & c e b B 25 5 A TR o
it JEGCG F & fix i, Hik J2 C L ECG EGC EC,
GC .CG, T GCG F it Mk, Ml — LA R 5, A
AFERFAH 1> ZE>55 2 >4 3 >4 4 0t
1 —2F 0 B i — M A 1 R 2 b2 ]
HAMAREY) (Sl L5 ) M (B 3, L3 —2F
MR LR R BB R B A WAL, B — L2
FUBR CAb, AL /- #R B LA A A1, (2
T A W R LA R & 8 5 404l ) A0 22 A B
B8 YRR AL R S EE S TRESR,

3 W54 #

FMAE R Z AR A 2 TR, 28 g 2k
PR3 T2 TR 7 245 W il ST ) ) T R il A 28 A o Ao
VET BRI, W A A I A A o R K ok
T 2% gt SR ), AT 8 1 2% B 5 DB A0
e KA SEOTH Y, T AR O — 2 B R AR
ARG IR, 7 2 A 1 70 R WE S vh o5 A EE B LA
WA EA AN Y 200 28 o SERb b AR5
B UK TE b3 A5 R OT R AR AL fh 5o e, e BRSR Bi
2R AR By — o 2 B, TR B LR R L
AR MERRL S 5 HE A TR Al Al e A A
CAEAETE B A O s o 7 D AR AL ik A oy e
b LR R & i R B LS R i 2
F 25 ol B IR AR T B 0 2 AL AR B Y
ANTR] AT SR W A RS S, L2 SR AR K

122 5, i — 0 RIS YIE 5 AR ik ¢
F5 7 R S8 MR TE B s ny kA

H i, % T[] 28 1Y 9 A= W B 2% ¢ R T 90 L 3
BRI IE B K IR TE T E AR B N R I — R
K TG Wi Wl BB A 2% R B UR—E 2R (5K R IR A,
1988 ; & F 22 45,2014 ) i A5 A= Wy B 2 Bk v ]
B AR Il Bk, AN 5 BAE  E R, TR PR 2 A R ET
AR ERAR R AL B i T n] ] A AL B A
[ W5 i 2 ( Ashihara et al, 1998 Jin et al,2016;
Wu et al,2014; SCIF ¥ 5% ,2008) , AHF5E 245 1 &
BT s R AR A s AR oy i BT ] AT A
JFE 5t S [ A TR R i, AR R AR by
A, T AT A B S SEVE H JE JS i i , b
MEf 28 33 S Ak AR A0 S T LATE B 45 Bk (22 0
U745 ,2014 ) AH S, 28 [R] s 47 78 T AT g oo e
BB v 2% R, EL AT AT R Y A A e A A
WL R BUR AG 2y TR R S EOR T Beb o
HACH R LG P2 A R

IR A Z B 0 ERS, 52 T8
B 12% ~24% , 7% 2 B B 1 60% ~80% (55
45,2014 HAEEE i 5 4 2R M 28
T RERE DI RE A R SR B YA G, AR BESE T 5R
PR BRI LS &4 o & i K/MKRIR Oy EGCG >
C>ECG>EGC>EC>GC>CG> GCG, 5 2% M- ¥ M
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