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Research of physical and chemical quality
and characteristic ‘Chenxiang’ material basis of pu-erh Tea
WANG Qiu-shuang WU Hua-ling LING Cai-jin CHEN Dong" CAO Jun-xi’

( Tea Research Institute Guangdong Academy of Agricultural Sciences Guangdong Key Laboratory of

Tea Plant Resources Innovation & Utilization Guangzhou 510640 China)

Abstract: Pu — erh teas with different storage year as the research objects national standard analysis method and Gas
Chromatograph— Mass Spectrometer ( GC/MS) were adopted to study their physical and chemical quality and characteristics
Chenxiang material basis.Results showed that with the increase of storage period content of water extract and soluble sugar in
pu—erh teas were first decreased and then increased.Tea polyphenols and catechins amino acid showed decreased trend in
general.Other quality composition did not change significantly. This research identified 54 aroma compounds including the
alcohols ketones methoxy compounds aldehydes and alkenes etc. Compounds with ‘Chenxiang’ characteristics such as
pleasant wood and medicine fragrant were increased significantly compared with the contrast mainly including Cedrol
Cedrene B- guaiene «-lonone B-lonone Dihydroactinidiolide Benzoic acid benzyl ester Acetic acid benzyl ester etc.
however substances with flowery scent such as Linalool Methyl Salicylate and Nonanal etc.showed the tendency of decrease.
This research deduced that in old pu-erh teas the material basis of characteristic ‘Chenxiang’ was mainly the above aromatic
substances with pleasant wood and medicine smell .
Key words: Pu—erh tea; physical and chemical quality; Chenxiang; material base
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Table 1 ~ Experiment materials
()
1( ) ( ) 1 2009
2 ( ) 3 2007
3 ( ) 5 2005
4 ( ) 10 2000
5 ( ) 15 1995
6 ( ) 25 1985
7 ( ) 30 1970
UVv2600 (
; 1200
; TRACE GC 2000 - TRACE DSQ
; SPME
DVB/CAR/PDMS-50/30 um
; BS110s
ZMQS5001 o
1.2
1.2.1
9 0 .
10 1m .
12 2.
3g <110 mL 3 min
L .a b o

1.2.2
13-14

( HS-SPME) . 10.0 g 500 mL
50 C
5 min
80 min GC-MS o
(GC-MS) ., GC
HP - 5MS (30 m x
0.25 mm ID x0.25 pm ) 230 C;
’ ; 230 C
5 min. MS ET;
230 C; 70 eV; :50~650 amu;
He( > 99.999% ) 1 mL/min
: 1800 V
100 mA.
Xcalibur NIST
1.2.3 GB/T 23776-2009
s 5
1.3
SPSS19.0 o
2
2.1
2 o
. 2 30 7
40%
; 6 1 o
3~15
(p>0.05); 25~30
15 1436%  22.80%
(p<0.05) o
D e o
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(1 )
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Table 2 The result of physical and chemical quality in pu—erh tea( unit: % dry weight)

/ 1 2 3 4 5 6 7

36.98 +1.25" 32.83 +1.48° 32.70 £2.01° 32.65 £ 1.86° 32.67 £2.25° 37.36 £0.97"  40.12 £2.17"
10.06 +0.78* 9.36 +0.48" 8.89 £0.46° 8.71 £0.15° 8.69 £0.27¢ 8.67 £0.64° 8.58 +0.38°

4.19 £0.17° 275 +0.11° 1.32 +0.09° 322 +0.42" 2.54 +0.27° 1.02 £0.35' 2.01 £0.22°
3.36 £0.45" 3.09 £0.22" 3.23 £0.31* 2.91 £0.19* 3.00 £0.17* 3.10 £0.21" 3.16 £0.15"
327 +0.27" 3.10 £0.36" 3.01 +0.18" 2.84 +0.35"™ 2.59 +0.33° 3.52 +0.14" 3.63 £0.42"
4.82 £0.35" 439 £0.55" 4.07 £0.38° 3.81 +0.16° 4.38 £0.36" 3.58 £0.47¢ 3.88 £0.58°
; £SD 3 .
3 ( % )
Table 3 The result of tea pigments in pu—erh tea( unit: % dry weight)
/ 1 2 3 4 5 6 7
0.11 £0.08° 0.20 £0.05° 0.03 £0.00° 0.02 +0.00° 0.18 £0.01° 0.35 £0.04" 0.52 +0.08"
0.41 +0.08" 0.44 £0.09" 0.50 +0.07" 0.47 +0.06 0.42 +0.07" 0.42 +0.10" 0.54 +0.09"
3.40 £0.11" 2.80 £0.17° 2.53 £0.28" 3.14 £0.13" 2.81 £0.22° 2.74 £0.21° 3.08 £0.15"
7, 2
1~10  (1~4 ) 5 “« ”
. 10
; ) 7« ”
: N ", 90 o
15 (5 ) 4

Table 4  The sensory test result of pu—erh tea samples
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1 GC-MS

Fig.1

GC-MS total ion—flow graph of

the aroma in pu—erh tea

2

Fig.2 Predominant aroma variety

and content in pu—erh tea
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Table 5 Aroma composition and content in pu—erh tea( %)
/ | 2 3 4 5 6 7
Linalool oxide 496 580 294 640 779 264 2.00
Linalool 399 470 323 3.00 328 276 3381
Nonanal 390 240 232 1.60 127 132 240
Acetic acid benzyl ester 1.84 220 236 150 200 3.64 240
Naphthalene 510 340 291 390 454 1.65 4.00
Borneol 077 090 034 060 085 091 040
Methyl Salicylate 296 090 0.70 090 0.73 0.60 0.50
a- a—Terpineol 267 370 3.60 3.00 3.04 140 2.00
Safranal 6.12 420 3.12 350 362 099 1.10
Dodecane 279 030 026 020 022 146 0.20
Decanal 205 1.10 150 060 040 0.65 0.50
Isocyclocitral 341 340 3.65 3.10 330 129 1.10
Hexyl benzoate 096 0.60 0.62 060 1.19 043 0.50
3 4- 3 4-dimethoxy— methylbenzene 249 140 165 120 1.08 122 1.20
Neroli 090 040 035 030 028 0.59 040
Camphor 334 160 163 120 121 099 200
6 10- Undecadien—1-one 6 10-dimethyl- 099 050 095 0.60 051 043 0.60
6 10- -5 9- 5 9-Undecadien-2-one 6 10-dimethyl- 3.78 120 3.09 140 1.05 210 2.00
6 10 14- -2- Pentadecane—2—-one 6 10 14-trimethyl- 069 0.10 022 040 0.15 0.80 0.10
1- 1-methoxy— Naphthalene 0.15 0.10 - 0.10 0.10 0.76 0.10
12- —4- 1 2—dimethoxy— 4-ethylbenzene 216 230 243 350 266 088 130
cyclo—citricol 030 1.50 052 090 066 1.15 1.20
2- 2—Nonenal 046 030 0.61 040 038 0.55 0.20
-a- a—ethyl terpinyl acetate 020 1.10 0.02 100 0.03 0.03 -
2 6- 2 6-Dimethylquinoline 077 0.60 154 100 137 054 1.00
12 3- 1 2 3-Trimethoxybenzene 295 7.10 447 490 620 365 220
B- B—Dama ketene 129 070 035 120 050 0.25 0.50
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/ 1 2 3 4 5 6 7
B- B—guaiene 333 230 212 220 372 443 4.60
- -3- cis—3-Hexenyl hexanoate - 0.40 - 0.10 0.04 0.07 030
- Z-Jasmone - 0.40 - 030 009 021 020
123- 1 2 3-Trimethoxy— methylbenzene 095 150 132 270 1.76 220 2.50
Longifolene 1.05 130 192 130 177 166 2.10
Tetradecane 255 100 204 170 127 325 220
Cedrene 142 340 239 320 240 299 390
a— a—lonone 334 400 572 720 6.76 620 7.20
a— a—gurjunene 1.80 120 184 1.10 121 143 130
B- B—1lonone 569 49 622 390 396 443 540
2- 2-methoxy— Naphthalene 044 0.30 - 06 017 044 0.60
Pentadecane 090 0.70 - 080 0.73 287 320
Dihydroactinidiolide 072 120 1.13 0.80 0.87 0.88 0.80
o— d-cadinene 081 1.10 1.69 090 136 242 3.20
Nerolidol 0.69 050 029 030 052 076 040
Cedrol 076 5.60 432 540 540 699 6.90
Hexadecane 1.40 050 089 0.60 054 299 1.00

Cubenol - - - 0.10 - 0.20 -
Hexadecanoic acid 024 050 050 1.13 097 1.02 0.89
- Z~- Caryophyllene 0.51 030 0.00 060 051 054 0.80
1 6- Naphthalene 1 6-—methyl- — - - - - 0.30 -
1- Naphthalene 1-methyl— 047 070 098 0.70 1.09 125 1.20
Acetosyringone 080 1.00 1.07 190 1.01 099 040
14 5- 1 4 5-Trimethoxy— Naphthalene 035 020 045 050 0.18 1.33 0.60
3- 3-Hexenol Benzoic acid ester .12 0.80 1.04 09 100 210 1.70
Heptadecane 095 050 085 050 050 144 1.70
Benzoic acid benzyl ester 040 3.10 446 330 339 506 4.80
6 « »”
Table 6  Special Chenxiang aroma compounds and characters in pu—erh tea samples

Benzoic acid benzyl ester

6 10—

_5 9_
5 9-Undecadien-2—one 6 10—dimethyl-

Acetic acid benzyl ester o= d-cadinene
a- a—lonone B- B—guaiene
B- B—lonone Dihydroactinidiolide
Cedrol Cedrene
N 235
26
234 N
N N 6.36% - ° °
1
( )
“S- N 2.4
a-— ~ - B- 6 7
N 13.45% - 7 v« 7
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7

Table 7 Flower like and stale aroma compounds and characters in pu—erh tea samples

3 4-
Methyl Salicylate 3 4-dimethoxy— methylbenzene
12 3-
Linalool
oo 1 2 3-Trimethoxy— benzene
12 3-
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atrana 1 2 3-Trimethoxy— methylbenzene
Isocyclocitral N Nerolidol
Nonanal Neroli
Decanal N N a- a—Terpineol X ’
3. (
) ( .
)
. . . ) s
29
3
3 ' X
Fig.3 Change of two kinds of aroma compounds °
in pu—erh tea sample
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