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Abstract: To investigate the characteristic flavor compounds and quality of ancient-tree green tea from Tongzi, Guizhou.
This study analyzed 12 baked green-tea samples produced from individual arbor-type large-leaf ancient trees. Sensory eval-
uation, high-performance liquid chromatography (HPLC) and headspace solid-phase micro-extraction coupled with gas
chromatography-mass spectrometry (HS-SPME-GC-MS) were employed to determine sensory quality, key physicochemi-
cal components and volatile aroma compounds, followed by hierarchical clustering and correlation analyses for comprehen-
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sive assessment. Results showed that all teas scored above 90 points in sensory evaluation, exhibiting typical "floral aroma

and fresh mellow taste". Key quality indices revealed high amino-acid contents (up to 5.27%), phenol-to-amino ratios of

5.68~8.58, total catechins at 9.14%~15.68%, and low ratios of galloylated catechins tonon-galloylated catechins

(1.22~2.54). GC-MS identified 24 key aroma compounds, linalool, methyl salicylate, jasmonate, a-farnesene and 2,2,4-

trimethyl-1,3-pentanediol diisobutyrate were the core contributors to the dominant floral-fruity aroma. Cluster analysis di-

vided the 12 samples into two groups: Group 1 (samples 6, 7, 8) featured high amino acids and a sweet-mellow profile,

while Group Il was characterized by intense floral and fruity aromas. In conclusion, Tongzi ancient-tree green tea possess-

es outstanding quality, and its unique flavor profile is closely linked to specific volatile aroma constituents and their concen-

trations. This study provides a scientific basis for quality evaluation, resource utilization and product positioning of Tongzi

ancient-tree green tea.
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Table 1 Geographic information of Tongzi ancient tree green
tea single-plant resources

e O E 2 2 4K (m)
1 i AT 106°48' N28°35'7" 1140.2
2 i AT 106°48' N28°35'7" 1140.2
3 i AT 106°48' N28°35'7" 1140.2
4 i A 106°48' N28°35'7" 1140.2
5 i AT 106°48' N28°35'7" 1140.2
6 KU 106°46' N28°3024" 1454.0
7 JRURAS 106°46' N28°3024" 1454.0
8 SRR 106°46' N28°3024" 1454.0
9 PR 106°46' N28°34'17" 972.0
10 E R 106°46' N28°34'17" 972.0
11 E R 106°46' N28°34'17" 972.0
12 KHER 106°51' N28°34'43" 1004.0

57328-U # B 3k (50/30 pm DVB/CAR/PDMS)
32 [ Supelco 23Tl ; 7890B-7000D S AH (0 33% -5 3%
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Table 2 Sensory quality of Tongzi ancient tree green tea
SN Wt HFS AN g
G — - — - — - — - — - By
PE o iWHE W 5 s o WHE oy

1 FREEM. B 92 EHUISE 93 IHA T 93 ffEEIEEIH o4 MR, S B 925 93
2 FERRE. G 91 ZHsE 915 BB WAL 92 BEREIH 93 MR BRI BERE 915 91.95
3 FERBRE KA 9 WHHRE g HEAFWASEA o4 SEEEHERIT o4 AU Bespdk 4458 92 933
4 FERBE BSE 91 EHUIRE 935 WERMAFRMERIA 935 BEEHE o35 OEESHEE CESGE 91 92.63
5 FEBE. BAE 91 B 935 EEMEWMHEA o4 BEERIH o4 R BRSIEEESEE 915 92.95
6 FRBE. sk 91  HWHWIEE 915 HEMHIEE 925  BEERIEH o3 FUUE. FAIEE.HWLHE 915 92.08
7 FEBE. B 905 WU o2 HEMHIEE 915 A 91.5 JOJEE, 579 | St 91  91.25
8 REBE.WREEIE 91 g5 92 AT WA ALY 91 FEEEH 92 MR, 58 i 91.5 91.45
9 SERBE . BEHE 91 SHEUIRE 9 IHA T 92.5 %l 91.5 BRI KRS 915 91.68
10 HFEEE BRSHE 91 EHZUISE 925 HA IR 92 [Egill o1  JEJE. A KRS 91 914

11 HFREE BRSHE 9 EZUSE 92 THA IR 92 =2 922 MR, 518 St 922 92
12 AERRE. WS o2 MR 93 HA IR 93.5 [V 925  JEE. A ESHE 92 92.63

3 MR AROR T B B

Table 3 Content of main components of Tongzi ancient tree

green tea
f= i3 A /7\:/ A A~ . HERG & caH_.
s AT ey maw PR R
1 3.24+0.03"  27.34+1.23° 8.43 2.93+0.04°  47.27+0.08°
2 3.47+0.04"  22.90+1.57* 6.59 2.5840.07° 42.92+0.28"
3 3.06+£0.04* 25.18+1.88° 8.22 2.88+0.05° 50.93+0.31°
4 3.08+£0.06"  23.30+1.12% 7.56 2.68+0.04°  49.25+0.13°
5 3.17+0.05*  27.21£1.23° 8.58 2.82+0.04°  47.76+0.22°
6 4.39+0.07°  26.92+1.24° 6.13 3.2840.04¢  51.77+0.28°
7 5.2740.09°  29.94+1.04° 5.68 3.48+0.15¢  49.03+0.21°
8 4.45+0.10°  32.35+1.80° 7.26 3.10£0.09¢  47.49+0.24°
9 2.74+0.04°  23.42+1.73% 8.54 2.41£0.10°  49.07+0.08°
10 3.2740.08" 27.72+1.82° 7.98 3.26£0.10°  51.53+0.11°
11 2.9+0.11°  23.54+1.79° 7.67 1.92+0.04*  44.20+0.24*

12 4.89+0.04° 2831+1.34° 578  3.26+0.07' 42.78+0.18*
T FIFEA AN R/ NG 7R 2257 3 (P<0.05), 4[]

R EE RN R . S SRR R A I AR AN
BBy SR o B R R e IR ) 56
AR 22—, XFASPH R S B WSS . PR 3
AL, 12 DR A SRS R 2 SR B AR 2.74%~
5.27%, FEARIEF BN H B i i B SR AR SRk, Hoh
7 SRR, IR F] 5.27%; 6. 7. 8. 12 SRS LY
=T 4.0%, 9 SRES AR, S 2.74%, 54255 ]
4 A SRAE N 5 i B e R 1R & oK SRR AH
Mo FESE T, K2 SR IU R, B AT
RN P PR PR 2, XHEf A5 1) it o HLA FE 52
BRIMT, MAXZ e i & s i, R
ARV BT BE S X A5 17 B 28 A it J s B £ T SR M,
SRR R, ik 3 A, 8 SHREARKIZRZ )
IR 32.35%, MHAREAS B 5 B e 25%~30%
REAHE, 2 5 9 S REAR (Y A5 22 W B A T B R
22.9%. 23.42%. P& L, IARE S &R S
FUAEL, BT LIRS A i3 il e i) SR ZEHR R, — Bk Uy
A Lb<8 iE LRIk, Wra LA 8~15, 41, &A53ehl.

22 3 WA, 12 AHARE A SR AR 2 L 25 AR, 45
A 5.68~8.58, 12 DHEESLHNAT 1. 3.5 F1 9 PU4~
eI FES T 8, s HE FR AR 1y 2 H A G A2 AIR,
JEWURER 12 SRR S S HRIVESR S M EE 2 0E . W
MERRE: S5 1 7 b BRI B 2L 2 B i, 16 ] 5 43k

iR . A E R ARG IE LA AR G R TP

2% 3 AJHL, 12 DR A SR AR e A IR,
HAomdE S B8 Emmm 65, 75,85, 105,
12 SASEEMIHETR & 2 T 3%; 1M 1 5. 2 5. 3 5,
45 55 9 SAEARMMNHERL & EAE 2%~3%; 11 5
FEAS AR 2 FeAIR, A 1.92%

23 HERFEWERILFRARKES SRS

Zembrh AT =R B IEE R AN ERE AL LAS 2, Rt
EERSY, FEHRILAAERC) . RILKEEC) . BEE
FILASE(EGC) . RILFHREEFIRER(ECG) AR FE
HWETFILAFEEEFRIE(EGCG) A k. HH ECG.
EGCG J& FZEE A JLAS 3, EGC. EC fl C J& 3%
JEBRR LAY, TR LA A5 FEm 3 R Al
Stk HHAG LA . Do . B g . [ AH
A PEIRTE . POME RIS O 24 FH TR, S22k
Y p i NSV e S 1LY/ )i ) Sy P S ML s 7 NG|
HIEEbRZ —; AEME Y LAS 32 005 TR R AR S 4
59, [FIBRIE I, DM EISS TSR (R) LA 3R
RIFN & e Hm2il ) XA A a2 00 LA 4
S B AT LR ST, a5 R AR 4 .

FH3R 4 TTA0, M AR as 12 DASFELAS R
BVEEAE 9.14%~15.68%; FLAAERE R LA A LA E
Hr 5 b/ H 25 57 41 35 (P<0.05), L GC Fl EC &
s FRAYJLAS R i o Feie R, SRR LL EGCG 7%
e, Hih ECG. GCG, CG. 12 DEERERINE TR
JLZEE SAEMR A LA 2 A9 ELIE IR, 7F 1.22~2.54
ZIa], HZE 5 B35 (P<0.05), HibR 1 55 6 S5k
A JLAS 2R SAEME A LAS R 10 EuE>2, HAth SRR
TE 1.5 &5 .
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Table 4 Analysis of components of catechins in Tongzi ancient tree green tea

o AR LA BRARLACE e 252 JLAE N
GC(%) EGC(%)  C(%)  EC(%) M%) EGCG(%) GCG(%) ECG(%) CG(%) k(%) TFREJLAEE (%)
1 1.08£0.0° 0.82+0.02° 121%0.01° 0.66+0.0° 377  6.99+0.04° 0.04+0° 1.13£0.03° 0.01+0.01°  8.17 2.17 11.94
2 2.3540.1" 0.46£0.06° 0.48+0.01° 0.45+0.0° 374  5.79+0.16" 0.03x0" 0.85+0.01° 0.013£0°  6.68 1.79 10.42
3 2.21+0.0° 0.88+£0.02° 0.87+0.01° 0.70+0.0° 4.66  6.85+0.10° 0.05£0.02" 1.03+0.02° 0.008+0"  7.94 1.7 12.60
4 2.41£0.1° 0.74£0.00° 0.89+0.04° 0.63+0.0°  4.67  6.69+0.18°  0.05+0° 0.93+0.02° 0.003+0°  7.67 1.64 12.34
5 2.98+0.0° 0.59+0.02° 1.01+0.00° 0.78+0.0° 536  6.25+0.07° 0.04+0"  0.72+0° 0.01£0.01*  7.02 1.31 12.38
6  1.09£0.0° 0.47+0.00° 0.53£0.01° 1.05£0.0° 3.14  6.49+0.11° 0.40£0° 1.04+£0.01°  0.04=0 7.97 2.54 11.11
7 3.61£03% 1.07+0.21° 0.63+0.05' 1.574#0.1° 688  7.43+0.32% 0.11+0.06" 1.23+0.06° 0.03+0" 8.8 1.28 15.68
8 248+0.0° 0.98+0.04° 0.54+0.02 1.30£0.0° 530  6.56£0.14° 0.08+0.08" 1.23+0.04° 0.02+0° 7.89 1.49 13.19
9 3.42+0.0° 0.66+0.01° 0.68+0.11° 0.45:0.0' 52 543£0.01°  0.02+0°  0.89+0°  0.01x0° 6.35 1.22 11.56
10 2.05+0.0° 0.38+0.02" 1.01+0.01° 1.05£0.0° 449  587+0.08" 0.03x0°  0.02+#0°  0.004£0° 592 132 10.41
11 2.20£0.0° 0.54+0.03" 0.56+0.01° 0.42+0.0' 372  4.69+0.06" 0.02+0° 0.70£0.02° 0.01=0" 5.42 1.46 9.14
12 3.40+£0.1Y 0.75£0.26° 0.55+0.01* 1.12£0.0°  5.82 6.14+0.17°  0.02+0°  0.98+0.04"  0.01=0° 7.15 1.23 12.97

2.4 NIHESEREEE MRS O BB LA B N L 15.96%. 52K 5 LL 23.80%.

ARSI TE 12 DA d A a2 TP A 7EAS

[F)F2 19 25 52, GC-MS i E AN 1 TR, Srr 4
SER I, 12 AR R s AR rh I e oy 332 F
E LMY B, 45 B 53 Rh L BRE 79 Bl L R 2
25 Fh L MRS 22 Fh LSS 14 Fh L A HLIRTS 16 Fh L
i2E 30 Fh . Hifbfb &4 93 Fh(E 2). MbE W

WEZE A EE 9.04% . BRZE b 7.53%, X PUFP bS5
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Fig.1 Total ion flow diagram of volatile components of Tongzi ancient tree green tea
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Table 5 Relative contents of characteristic volatile substances in Tongzi ancient tree green tea
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(=) (=} (=)

5 2/ EAS 15 25 35 45 55 6% 75 85 95 105 115 12%
AN 25 5 (%)
1 JrEmE(FER) 062 034 215 119 173 16 153 333 224 176 152 198
2 REAEAE (B 259 121 048 069 066 142 0 036 121 047 116 045
3 P57 034 094 276 12 173 041 171 072 028 078 021 099
4 (B 027 054 127 018 025 009 051 461 057 027 043 012
5 ES/N AC Nz 0.1 0 0 0 011 213 034 175 019 015 0 0.06
BEZAH X B 1 (%)
1 (Z)-2-H BN IR-3-C ik (R ) 073 178 43 296 199 157 022 091 16 056 069 046
2 IKAZTR G T ) 112 1.9 479 352 672 545 075 763 175 352 579 899
3 CR AT AR CR ) 449 522 789 749 353 296 043 294 623 1.1 754 1.63
4 HE MFFER GRS D) 379 19 25 4 3.67 0 0 0 208 337 191 243
5 TR (F 7R ) 051 121 062 029 024 051 038 0 068 059 072 0.15
6 2-FIL TR O (BOA R ) 122 166 049 054 033 072 1.62 048 054 065 022 0.6
7 JIRi-3-C M e S T R R CR ) 073 178 43 296 199 157 022 091 16 056 069 046
8 LIRBETR OKRE) 0 007 102 035 041 056 1.1 093 03 064 071 148
9 2- P RE PR Y i R ) 1.63 235 234 161 162 049 068 059 155 118 089 038
10 224-=WE-13- TR TFTRECRE) 142 098 022 06 091 250 100 315 157 101 137 157
WA S (%)
1 o-TEWENE (TEF) 1187 857 325 64 436 424 353 506 689 576 484  6.08
2 I P ) 585 352 617 774 589 259 105 275 429 1019 417 486
3 7-2%- - KA AR K B (R ) 155 12 144 152 105 065 066 08 093 196 137 111
4 AT AR 086 143 1.6 199 1.06 076 141 1.67 092 23 202 228
5 ESLN O N ED) 031 032 019 032 005 066 100 1.69 046 048 036 024
6 Felgds bt &) 031 101 016 014 006 011 218 0 009 014 018  0.06
PESARN 42 (%)

1 T () 1.09 114 222 14 155 088 1.16 055 207 269 145 0.7
2 KR A 08 243 092 133 1.03 045 031 034 254 128 2.8 109
FZEARRT & (%)

1 S CRATAER) 814 023 791 688 1559 016 076 209 747 800 109 19.98
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Fig.4 Cluster analysis of Tongzi ancient tree green tea based on key aroma components
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