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WE: RFOCPIR R SR SR WK o R RFIEE, Wik %3 4\&%(No 6+ No.7. No.23)[i75&FKMR. L
R F A B B IR G A AT T . SRR W, Wi RZE 3 AR RARN & BB A AL IR-3- IR A
FrgM . -p-2 Bhid . DR S L KRR TG - CURR-3- CU R RIS 4%, 350 5 No. 6. No. 7. No. 23 ¢
AR 74.70%. 81.72%F1 83.71%. “Mli k%S 3 MM RIFM LA R AE . UM & SRR A AR N2 T BE, W
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Analysis of Aromatics, Catechins and Free Amino Acids in Different
Strains of ‘Shida Tea’

ZHOU Han-chen™?, WANG Hui', LEI Pan-deng’, HUANG Jian-gin'"

(1. Tea Research Institution, Anhui Academy of Agricultural Sciences, Huangshan 245000, Anhui, China; 2. State Key Laboratory of Tea Plant Biology and

Utilization; Anhui Agricultural University, Hefei 230036, China)

Abstract: In order to understand the quality characteristic of Taiping Houkui tea and clonal breeding of ‘Shida
tea’, the aromatics, catechins and free amino acids in three strains of ‘Shida tea’ (No. 6, No. 7, No. 23) were
analyzed by gas chromatography-mass spectrometry, liquid chromatography and amino acid analyzer. The results
showed that (Z)-3-Hexen-1-ol, myrcene, limonene, cis-S-ocimene, linalool, linalool oxide, methyl salicylate,
cis-hexanoic acid-3-hexenyl ester and cis-jasmone are main aroma components of ‘Shida tea’, accounting for
74.70%, 83.65%, 87.73% of total aroma in No. 6, No. 7 and No. 23, respectively. Contents of catechins, caffeine
and amino acids had significant differences among three strains, the ratio of polyphenols to amino acids were 7.75,
16.49, 7.69, respectively. According to the sensory evaluation, green tea processed from No. 6 and No. 23 in fresh
smell and mellow taste were better than that from No. 7. Therefore, the strains No. 6 and No. 23 are suitable to be
used as materials for clonal breeding.

Key words: ‘Shida tea’; Taiping Houkui tea; Aromatic compound; Catechin; Free amino acid
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g BT S R R Y. R TR, K
PHRELRE — R FERRE . BERE. TE
Py IRkt AEE. AT RERE . BElE . H RE
WP BT, KO SRR A AR, B R
i H AL R TC P R R, H S ORI R A
KE, NAMRZEAE T RF. M K76 5 (No.
6). 7 5 (No. 7)A1 23 5 (No. 23)52& M i K75 BEAAFf
HOIRIF I TEIE R A R, 6 5 BA Ik RIFE, 75
RNEEERL T 23 5 B S R .

AW E B IR BACE ) A Z B R
FERYP. FRARTE, ZERBEAE Y5 E
PR, B BIRERE SN, 28K
YR AE PG AR 1 B ROIR R R IR . RN
RUHREME S KRN, Hd LR RELH
KGR EENHBS T, H2HELER
70%~80%, FEAUFEIERRA )L % EC (epicatechin).
EGC (epigallocatechin)FIfig %! )L 4<% ECG (epicate-
chin gallate). EGCG (epigallocatechin gallate). JEFg
AL 2 AU R AR O B g 2L DR 1) 9t 7 DR R VR,
AR R T B AL L oss R AR A2 i 9t i re 22
B, BT R BB LA R A B R B R
S R AR R S vh B 55 A SRR,
FAE W8 AR T R 0 0 B 28 A AR =2 s - B
(7 SRR, o 9 S IR R S o
HEMRRYIT, 17 08 R NER, FEY
Wi %5 7% 7 B e R RE T AHIE e 0% P A0RH R i
1% (gas chromatography-mass spectrometry, GC-
MS). AR €l AN S S BE TR 40 BT AT 98 Al R 558 A
[F) i ZR 1) (R AR B AR A, PR FEAP MR L 235 o o % i
AL B A, 4288 B A PR ) R R TR R
NIEBRIRT RAMIEE IR IR S .

1 BRI ¥

1.1 APRERTRF]

ft ik 25 4 (Camellia sinensis L.) /i f 4 < il K
%576 5 (No. 6). 7 5 (No. 7)F1 23 5 (No. 23)/iti & .
Z W S5 AL 38 Ll AR RO 2R A RO T8 X A 18
B 4 (30°14" N, 118°12" E), A 7 AR . S
oA MR AR D R A B K A R —
o fE£ 2017 £ 5 1 8 HREL—HF ~=HIREHEH
FRBG AW o e RS st B R, % T
KGR RE I T T2,

GC-MS 73 Mr st i I L it af b T k57 i
AR T, WO T3 73 M b v B T Sigma 2 7,
it BRI IR 7 Wb AE i W 18 E SYKAM A 7]

1.2 FEFZAE

50/30 um CAR/DVB/PDMS Z£HR Sk (3 [H {1
BHAR]) . BRI (GEE (g R A R]). DB-
5MS £ 2 BN (30 m ><250 1im <0.25 um) (3 [E %
HAEAT]). Agilent 7890-5975 /R {f i J5i 1% 3 X
(EHE 2R AT). C18 ik (5 um, 250 mmx
4.6 mm) (HZASHAT). 2010A OGR4 (H A
AT SYKAM 433D & FE R 43 Bt A3 (4 [
SYKAM A7),

1.3 GC-MS 43 #rék

PF Vit A B R FH T 2 [ R AR L FREL 3.0 g
FFERUN 250 mL ZEHUM A, N 20 mL k7K, SZE]
FEEH I, 60°C 41 5 min J&, 44 ARk IE AN K BUR
1, 60°C/KIAZEE 30 min, ZEHZE R 5 ST R AL HL
LA NS RS RS D AR B 5 min, RBEANEE S E
2 3.

SRS SGIRE THR A 250°C, AN TtidkeE,
WA NEARA, AN 99.99%; HIRFEF A 40C
¥ 2 min, BE/FLLS C mint JHE]85C, fRiF
2 min, HLL2 C mintF+F]110°C, FHLL7 C min™
TFF]139°C, HJELA5 °C mint FFF] 230°C, fR#F
8 min, ZMAfriFIE 56 min; JR % EE 250°C, El
PR 230°C, HTREEN 70 Ev, FiEHRVEH:
35~400 amu. KA AR IH— i h A& S o (A

PONER ==

1.4 WAAKNE)LZRE. HRAE

HURE 2% WERAREX 1.0 g Z5FF, Jn 30 mL
7K, 90°C/KIB 5 min, EE 3K, IR, XL
100 mL. _EHLFESFRLEL A 10 400, I 0.45 um 43
LK RpEMES E S EML. HAFEMER 3 K. b7
ZF: KEIRA0°C; JiSHH AN 1% L BRVER, TEhH
B AN, Wik 1.0 mL mint. BB &1 B
FHTE 0~20 min B 10%4: 14454k %8 13%, 20~40 min
1 13%4£k 281k &= 30%, 40~41 min Hi 30%%k 1A%
b2 10%. DAVETHIAREARAR . R B NN ALRRAE bR
A2k, HEmASR S A 052, FiE R
% LR R B 5= . FIF DPS Bx LA R
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1.5 WHERER S BRI E

LR SR %7 VEA B, EVLRE AR RN
1:200, J5EZ%AF: ikt LCA KO7/Li, #EifN
38°C ~7T4°CHEIETHE, WaIAH AN pH 2.9 FriF IR
WO, TishAH B A pH 4.2 FriEERAVATR, aMH C N
pH 8.0 FrFRAIA, Vel g 0.45 mL min™,
TR A 0.25 mL min ™, BEREAF 50 ul, 4>
BTN 105 mine DABRAE SRR ST
FEmIrEEER S B, SRERES 3 ). FIH
DPS B X}l B 2 R R s s AT B PR T

2 s Ay
2.1 BRBAHIT

FIF GC-MC 437, i k4 fif [ BE O3 B
LA 61 FIE LAY, Forb, WAL B 20 A
KRRk 14 Fh. B 10 Fh. BEK 5 Ah. ALK 4

1IR3 AN R AR A B (%)

Tablel Aromatic compounds and relative contents in three strains of ‘Shida Tea’

Fiy BR3Pl BESE 3P, MWW 1 RIS IR
e L Fh(ER 1), SRS A LR AR A 1
B E CFRME IR SRR &Sk
HUE R-3- O S L-a- TR M5« KR e X -p-
B WA o-FEAAEE. MIKZE 3N RIESW
JANSEARRL, (H 55 R T & Lo AN & B 22
A 3 o

HiRZ 3N ARSENEGER&SASA
Jiji-3- CRHEE . HEENG . KBl I0-B-2 a5
e A TR KR FEE. 2k, 5
Py -CBR-3-CUMslE . 2R R0 T VUkE. o-F
Fadfis O-FERAMG . L-EEIR AL 2,6- AT He-4-H1 K
Ky, 4395 No. 6+ No. 7. No. 23 G5 H S EN
74.70%. 81.72%F1 83.71%. ZRATHET 5 &KW
SERSNHT N B-ITHERE, 73 & No. 6. No. 7.
No. 23 £ A& S B 1 26.77%- 20.77%F1 20.73%.
TR, B KRR S 2 m Y
Ji, T ELF R R PO ST A . SR DA R R
o L S A R AN AR O,

id= e {7 ¥4I} A] Retention i 1[5 Fresh leaf £ Green tea
No. Compound time (min) No.6 No.7 No.23 No.6 No.7 No.23
1 2.7 Ethylbenzene 6.91 782 515  0.62 ND ND ND
2 JIji-3- L7 (2)-3-Hexen-1-ol 6.94 ND ND ND 327 067 211
3 o FZE 1,4-Xylene 7.16 521 497 342 326 015 ND
4 [l —F1ZE Dimethylbenzene 7.78 324 942 142 ND ND ND
5 B Heptanal 8.13 1.77 ND 226 170 118 0.94
6 7 % Benzaldehyde 10.15 037 116 101 ND ND  0.75
7 A HEH Myrcene 10.76 425 400  3.46 235 335 435
8 Z&f5% Decane 11.04 133 142 134 053 121 111
9 J-2-CfilE trans-2-Hexenol 11.31 1.56 ND ND ND ND ND
10 5-HI3E 244 5-Methyldecane 11.62 0.78 ND ND ND ND ND
11 FriJ Limonene 12.10 102 171 078 228 133 169
12 2,2,6-=HHILCE 2,2,6-Trimethylcyclohexanone 12.32 072  0.96 ND ND ND ND
13 L-a-JRH L-a-Pinene 12.34 ND ND ND 1.32 131 1.28
14 Ji-p-% ) cis-p-Ocimene 12.71 361 506 213 1078 1431 9.01
15 J-58 4k 75 R cis-Linalool Oxide 13.79 181 084 163 380 310 296
16 J-AAF5RERE trans-Linalool oxide 1450 213 128 ND ND 574 478
17 p-J5FEEE p-Linalool 15.14 1579 17.17 16.36 26.77 20.77 20.73
18 A J5EE Hotrienol 15.31 378 423  1.99 ND 479 177
19 T8 Nonanal 15.38 446 577 514 688 471 6.88
20 3,4- " HI%E-24,6-3 " Jfi 3,4-Dimethyl-2,4,6-octatriene 16.42 ND 044 ND ND ND ND
21 4-FFE+—f¢ 4-Methylundecane 17.91 0.34 ND ND ND ND ND
22 2-FidE+—%¢ 2-Methylundecane 18.20 075  0.66 ND ND ND ND
23 IR B4 AL 75 . Epoxylinalol 18.92 178 089  1.65 142 183 132
24 i T ER-3- Tl cis-3-Hexenyl butyrate 1951 0.60 ND ND 139 090 ND
25 KR F g Salicylic acid, methyl ester 19.81 ND ND ND 132 065 151
26 + %t Dodecane 20.14 1.21 ND 168 131 152 257
27 2,6-—HHE+—¥%% 2,6-Dimethylundecane 20.83 1.73 1.35 1.21 0.54 0.82 ND
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#:2% (Continued)
5 E B Retention  SEFRAIFE Fresh leaf £RKHE Green tea
No. Compound time (min) No.6 No.7 No.23 No.6 No.7 No.23
28  a-Mifhif a-Terpinene 21.73 ND ND ND 0.42 ND ND
29 llﬁ-S-d}ifTiﬁ:DZE&ﬁa cis-3-Hexenyl iso-valerate 21.92 ND  0.68 0.42 204 ND ND
30 3-CUAFERR,(Z2)-/KIR cis-3-Hexenyl valerate 2221 ND ND ND 065 ND ND
31 #&MEE Geraniol 23.18 ND ND ND 282 ND ND
32 4-HHA T4t 4-Methyldodecane 23.44 ND  0.77 0.63 ND ND ND
33 o-EEEMM a-Cubebene 27.88 070 091 1.04 046 091 054
34 2-HHA=4% 2-Methyltridecane 28.67 ND ND 0.69 ND ND ND
35 o-H i a-Copaene 28.95 1.09 151 1.04 ND 126  0.77
36 vkJBki Farnesan 29.05 033 026 ND ND ND ND
37 W-c2ER-3-C 4l cis-Hexanoic acid, 3-hexenyl ester 29.32 458 357 4.78 527 519 9.07
38 Jii-3KHEA cis-Jasmone 29.77 290 ND 3.24 266 173 286
39  +VUki Tetradecane 29.95 358 256 456 172 181 207
40 %) Junipene 30.10 172 107 227 060 092 126
41 a-THM a-Cedrene 30.33 375 357 4.69 148 195 280
42 p-EkA)E p-Cedrene 30.60 ND  1.47 2.09 ND ND 1.66
43 B-T# M p-Caryophyllene 30.44 0.58 ND ND 053 ND ND
44 AUk Cyclotetradecane 3145 ND ND 1.06 ND ND ND
45 x-p-ikJels trans-p-Farnesene 31.59 0.92 ND ND 096  1.02 ND
46 -E¥IT t-Muurolene 3221 ND 071 0.83 ND 053 ND
47 ALY = p-lonone 32.37 ND ND ND 102 060 061
48  B-EERN B-Cubebene 3271 ND 078 ND ND 031 ND
49  a-FEHIE a-Muurolene 32.90 070  1.02 1.27 053 080 062
50 1%t Pentadecane 33.02 140 085 ND ND ND ND
51 2,6- T 2E-4-FE2KW) 2,6-Di-tert-butyl-4-methyl phenol 33.05 288 286 5.72 133 273 344
52 o-%JElfi a-Farnesene 33.13 ND 054 ND 0.74 049 ND
53 5-kLAAM o-Cadinene 33.47 154 322 2.88 198 360 216
54 L-E ¥ L-Calamenene 33.59 200 281 355 140 259 162
55 a-KE S ETH a-Calacorene 34.12 ND  1.44 1.86 061 0.96 ND
56 Ii-fELEAEE cis-Nerolidol 34.69 265 ND 5,57 189 125 152
57 75Kt Hexadecane 35.66 078 097 1.91 047 083 057
58 a-EHIAEE a-Cedrol 35.93 1.46 12 2.59 048 101 1.82
59 1,2,3,4,4a,7-/NA-1,6- HI3E-4-(1-H 3k 2. 9%)-25 36.36 ND 054 0.45 024 081 045
Naphthalene,1,2,3,4,4a,7-hexahydro-1,6-dimethyl-4-(1-methylethyl)-

60 o-fLIAEE a-Cadinol 36.78 ND ND ND 044 033 056
61 +-Lfi Heptadecane 37.93 022 017 0.77 034 ND ND

2.2 JLFER- %%ﬁ%@%\aﬁﬁ

R 3 A R EE )L R e ' 4 )
A 131.40. 162.31 %u 135.88 mg g, Bl No. 7t

TEm, HEFM I TRERE, ILERL=EN
BT, ILRRSHS NS ERA EEER,
HohAEEERYLZE R LA No. 7 & &EH 7, No. 6 k2,
No. 23 & fiK; BeA! LA % B No. 7 51, No. 23 Ik
Z., No. 6 FA& (B 1) 75 A0 T3k 72w ujn e ol &5
BLPFEAZN. 5 E& No. 7 0TSk W o

S Ak, M No. 23 B K 5 4% 4 Hrm
MEB & 2 # e e

iK% 3

TERENESEERA KA. 1

A il B A 3RS Y 29 AN B R R R,
BRI R AE,

FR (3 2)o ZREIRNE s i 2 B e e R 9 D TR,
FhRE 3 AR MZE AR & =AM ZHK, No. 6 Al
No. 23 LR T R AR T EL HiF A ER S EM
60%, 1 No. 7 R4 50%. No. 6 Al No. 23 Jif 2 4 ik
PR IS AR EEI . SRR R 2 T No. 7. BhAh, A
KZ 34 R L7371 9 7.75. 16.49 A1 7.69.

2.3 BREHIF

MAESHKE, No. 23 =3 S84, LT No. 6 Al
No. 7, Jami#& NiE&EM, H No. 63 F & T No.
7 ( 3). WMk 45 KW, No. 23 JkEE 5 ££ 3, No. 6
Wik EE S, 8T No. 7. 3N BRI B EHA .
SRRFAE, STFELL No. 7 A
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Table 2 List of free amino acid content of ‘Shida Tea’

AEERR [ FE Fresh leaf 5Pt Green tea
Amino acid No. 6 No. 7 No. 23 No. 6 No. 7 No. 23

W25 PS 0.106 9 0.1103 0.1011 0.2440 0.087 7 01713
AR Taurine 0.026 4 - - - 0.0278 -
W Z. 8% Phosphorylethanolamine 0.244 6 0.246 9 0.2580 0.189 2 0.252 8 0.276 7
RERE Asp 0.5389 0.5828 0.8111 0.799 2 0.5276 0.8071
TR Thr 0.1656 0.1370 0.2287 0.3719 0.0799 0.2441
2R Ser 0.274 4 0.255 7 0.394 7 0.898 9 0.2220 0.387 6
KE&WBENE Asn 0.2025 0.136 7 0.250 8 0.2823 0.1745 0.252 1
BHEB Glu 15180 1.198 6 1.957 2 13411 1.4180 21285
AR Thea 10.996 5 49714 10.116 6 10.607 7 42714 105713
HZ#R Gly 0.046 3 0.0438 0.0455 0.058 0 0.030 6 0.0418
WA Ala 0.1965 0.1726 0.2384 0.2037 0.164 6 0.246 5
a @I TR a-Aminobutyric acid 0.005 2 0.002 0 - 0.003 8 0.001 6 0.005 4
iEE Val 0.226 0 0.200 4 0.289 0 0.3308 0.268 8 0.308 0
R Cys 0.068 8 0.054 1 0.0735 0.068 0 0.0890 0.0838
FEHR Met 0.0228 0.0216 0.042 4 0.049 9 0.036 7 0.0397
AR Lle 0.0618 0.085 7 0.0817 0.092 3 0.0617 0.1137
FEE Leu 0.1095 0.224 2 0.158 7 0.1075 01121 0.3172
B TR Tyr 0.196 5 0.890 7 0.149 3 0.164 6 0.1736 09191
HKNERR Phe 0.1527 0.140 3 0.2150 0.2358 0.1494 0.2377
B AR p-Ala 0.0253 0.0231 0.029 6 0.0725 0.0194 0.037 8
BRAKR T B-AIBA 0.0450 0.0855 0.0410 0.013 4 0.065 6 0.0392
y B TR GABA - - 0.0793 0.0779 0.0109 0.1040
HEBR His 0.054 4 0.0379 0.0754 0.0710 0.0399 0.0712
3 HRAZEER 3-Methyl-his 0.00 62 0.009 3 - 0.005 2 0.008 2 0.0119
1 FEAER 1-Methyl-his 0.005 4 0.005 0 - 0.004 8 0.002 2 0.008 1
R Trp - - 0.406 7 0.4759 04751 -
HWER Lys - - 0.1497 0.244 9 - -
FEER Arg 0.166 8 - 0.3241 0.9319 0.102 7 0.3055
HZ . Pro 0.0799 0.1033 0.1401 0.626 7 02421 0.080 9
41t Total 15.542 9a 9.738 9b 16.657 6a 18,572 9a 9.115 9% 17.810 2a

Bl 5 A7 B R oR 22 7+ 2. # (P <0.05)

Data followed different letters indicate significant difference at 0.05 level.

* 3 REHIT

Table 3 Sensory evaluation

K % Strain . Flavour Wik Taste %1t Color

No. 6 &= Clean aroma HEJE Mellow and thick W47 Light green and bright
No. 7 V& M e Less clean aroma WS Less mellow and thick VR Z-ISE Light green and more bright
No. 23 TR FPEGHTBEA Fresh and brisk with chestnut-like aroma  i#)/5 More mellow and thick Rk M 5% Light green and less bright

3 Wit THRR. p-ERPEH. N-3-C RS P, TR

AR, FHEE P REBREISEMN
9.03%~17.03%. AL LM, R No. 6 Kl
I, SN 2.82%, X AffEL At it 5k
ARAREH . SHLLAMRFFRFR I, 7855 mH J5UR
WIS R, IR S EEM FAURY
HIPLE B, No. 6. No. 7 5 & B &, 1 No. 23 3%
F R G E MG E R T E R 5 B

MZEEE S R aE BRI, T EREURIN-
3-CUf CURRTE  PERE AN L 5 i K28 3 M REAR
M) 12.07%. 11.08%F1 16.89%. 54k, A-FA%
B — E e p-Tiads. Bk ek,
FMEE, - 5, 2-2.35-1-C /. Bifg. H
FEAR A SE I S5 S 3 M R E AL R
13.09%. 10.05%7#1 12.31%. M1 No. 7 & £ 00 LM il
MR EARKAEAS, WTREHGERMIIT
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A ONo.6

W No.7 M No.23 ab

4k Content (mg g™')

it Content (mg g™)

C EC EGC ECG EGCG  Caffeine
JLZE FNmMERS, Catechins and caffeine

1Al RIS fh R LS R FIONmER & i, A BEERRE B SRANHE
C: JLZEH; EC: RILKHE, EGC: RIKATILAEK; ECG: RILKRKE
TWRMg; EGCG: RIXE T ISR B TN, Caffeine: WNMERR, #: LA
[RlFHE IR 25 57 8 3% (P<0.05)
Fig. 1 Catechins and caffeine content of ‘Shida Tea’. A: Fresh leaf; B: Green
tea; C: Catechin; EC: Epicatechin; EGC: Epigallocatechin; ECG: Epicate-
chin gallate; EGCG: Epigallocatechin gallate. Different letters above

column indicate significant difference at 0.05 level.

MRS EARE VI,

JUZRE S WMHERR AT 25 2 I 1R 2 2R G R ) B
T RS, JCH IR S ST A R 5 5 3 R (1)
PO R, AT DU B R AN 5 4 A S N A
B AN T AW, KA S 7 A BRI
AREFTRM, IR A BRI 2RI, ANFERZE
R eRIMHAF ks, HEREERE TRA
A DER . BEBILFIEAIR, 105 )
KENER. HEAR. HEm. 22" ™. No. 6.
No. 23 i R AR B =R E & T No. 7, &
B DRSS R R B No. 23, No. 6 5 Rk i 3
BIRT No. 7 i R o JLAS =W IR 1) 52 R A%
43, T N S5 A D 288 Rl o 2 T P 2 2 R R
Jio ARWFFH No. 7 5 RAEBR AL LA = FRAYL%
oA, (AnEm S A B E WG, Hafnt
HH Y LA K, 3 AT A L A5 1 W R I SR A

TR I iR A

AT FRZE 3 AN ARMTERMA. L
A WNHETRANE B R A AT T, AR
B No. 7 & R I LA = R0 & e, i 2 =
g A, BN M R R S BER R
RIEZ, T HT No. 6 F1 No. 23 & Z 00 1 B AT
LR RFAE A SR A B B, e tid
FEREE, AR, HET No. 7 & & BA M0
PE, EEAE NI E MR R A M EL

S PN
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