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Gas chromatography analysis of volatile matter from Yunnan black tea
with flower fragrance made from old trees
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(1. West Yunnan Normal University of Science and Technology, Yunnan Black Tea Engineering Technology Research Center, Lincang 677000, China; 2.

Lincang School Senior Technician, Lincang 677000, China)

Abstract: To explore the aroma substances and various volatile substances of Yunnan black tea with flower fragrance
made from old trees, methods of simultaneous distillation-extraction and gas chromatography ( GC) analysis were combined
in the research, coupled with sensory evaluation. After distillation, exiraction and concentration, the concentrated extract of
Yunnan black tea was analyzed subsequently. The sensory evaluation results showed that the main sensorial aroma outline of
the concentrated extract of Yunnan black tea was flower fragrance, supplemented by sweet and green grass fragrance. In the
whole, the concentrated extract of Yunnan black tea showed rose fragrance. Twelve key components were identified by gas
chromatography, including one aldehyde, six alcohols, one ketone, one lipid and phenylacetonitrile, indole, 2,4-dibutyl-
phenol. Four substances that played decisive roles in the aroma of Yunnan black tea with flower fragrance made from old
trees were phenylacetaldehyde, linalool, linalool oxide and indole respectively. From the perspective of aroma intensity, the
components with strong aroma included phenylacetaldehyde, benzyl alcohol, linalol, geraniol and B-ionone, etc. The above
results provide the foundation for the study of volatile substances and flavor of Yunnan black tea made from old trees.
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i) R R R BC-318A B5-pK AR (/R 4E 7
) B M BS223S HL T M K- [ 3£ A
WA (L) A RA R ] . SRS
FARM & (i) A BRA w1 A 77 1) QP-2010 S AH G
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280 80.00 mmx0.31 mmx0. 28 wm, MHAh, WR[H
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%* 1 XH Sigma-Aldrich 22 7 B9 7 & HAKFR 4 50

Table 1  Chemical reagents and volume fraction from Sigma-

Aldrich
. (NATA R . (ENATA R
rwil (%) gnwl (%)
AR 95.2 T far B 98.1
KN 98.9 bigiix=nidy] 98.6
LIS 97.2 g 99.2

&2 RH Alfa Aesar 28 BRI R EER S E

Table 2 Chemical reagents and volume fraction from Alfa Aesar

A IR Al i
IR H R 98.9 Ay P 99.6
B-E% LT 95.9 Ty A ) 99.3
2,4-TUT R 99.1 i >99.6

TE R FH [ o) 28 088 2 B il 8 AL A A T L 2T 2%
FERMEY R S B b s 30 o AE R BT R AT
AE A 500. 0 ml BEAFIFIIA 300. 0 ml ZE48K , 75
H—AN K/ A 250. 0 ml B9 BEARA7Gi% 100. 0 ml 1EC
WA . Gead 1.5 h BIZEAEBUT | W 2541
AR IR -2t 0 TR A FE K Ach T Ak R R
TTHERE 78 4 KT E PR AR 85 C A2 AT, BEFE ANy
200 r/min, HZGFEBORKAFZ 1.5 ml H Tl
OIHT G ARFE O AR AE -4 CIRBE R, EA T
R AT, BBV B 1 mg/ml ) A% 34 C T
VAR 10.0 wl FANZ 990. 0wl [ B} ZE 13 A8 U e 45
B IR,

SRR [ 13 ] 10 7 5 A6 7 28 oy W 2T 450K
AR AR BRI TR PP, 1 ST B A PPN TR A AR
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Table 3 Aroma strength grades of standard solutions

BTG (FFWRIRED) f50

UG FWARFE — - -
FURUREE | FBRIREE 4 R 9
B-4E% 2 pizis 0.32 0.91 212
LA HHE 72.60 293.40 641.30
T WRIHE 60.30 212.10 465.40
kg JrEE 55.60 221.60 44320
HEAAy A 226.50 953.80 1752.90

TS GRS B b, 3 B 35 5
BT RS S AR A3 AT R o BT R b, AR
Ao R B A5 Rix-5MS f3 %4 %)
AR FE N 50 CHARFE 5 min, A5 LA 5 °C/minidt JiF
T 2 200 °C, PR 4F 1 ming 20 09 3 3
ml/min ; JF#E 52000 HE 43 ) B O 1.0 wl A
20 1, EFEFMaNh, R FE LGS T
T8 RERL I E N 70 eV, % il 4 1 TR BE PR F5 76 300
C, B TR IEE IR 260 C, HHEFE } 50~
450 M/Z, MeAh TEE PE5r B v, w260 LG R HE b
HEAT 12 BB A (2R T W far B 2R G O e e
ALY Il S AR R B R OB B S =
M AR TR % TR . 2,4-2 T K A et
T ) PR 0 32 40 M, At DU R FH A o 3 2 R 4 7
AFARURE RS 56 | I 455 H R R P8 R A U 1 0 A7 485 | I
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12 B A3 B b 1 il 28 00 A7 a2 i, L Ath Bl 40 W) SR
PR B O TR 114 5 50 B 1 2100 45
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2 HREH
21 RBEIFMER

1 5o, VLTS M 4 A RO 5 1A 19 8 B 7 IR
RO AE A, I HoAl A5 AT AR AR R R 2
B HRAT R BORAE T, TELLR T E ISR

AN IR 2 SR AT TS, R
NEERER Y L BN A2 R TR A A
FTORTE RAL R RIS A BB LA A
R B A SR 55 A DL ) XU 5
FAR—E R RE T RAFIIET UK,

6r
Sk
=
Lo4r
X
= =
= 3
mooop
1+
0

e HUEE HRIAE

AU

FEE  H

1 RAFREFENRPBEEFNER
Fig.1 Sensory evaluation of the concentrated extract of Yun-

nan black tea
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Table 4 Lon quantitative characteristics of standard solution

e PRI wiptn AT
1 16.68  FKZ 1029 584493
2 19.13 T B 1 065 768 969
3 21.69  ZKZIE 1125 735 196
4 23.89  JyREEEEALY 1117 462 917
5 2426 W 1126 6983 117
6 27.65  JiiEEE 1189 838 969
7 28.68 R 1167 8994 118
8 29.16  FEZLFE 1288 6296 117
9 31.97 B-KP 2 1346 10293 126

10 33.56 APE W ST 1 365 654 698

11 3524 2,4-TT KR 1372 7784 168

12 36.65  FHMEE 1481 1714952

2.3 BERUEYMEHEES T
5 R TEAET B R LW 4R A U

K5 NEEGHMELAXRFEIUEMRNREHEZRSE

3 3 T A e [ 05 5 R, R O AR oK i B A A
RAEY TR A S5 R RS, 12 R
[l 24 33 2 (P<0.05)
24 SHEBENSWUARESBEENT

6 N, TEAE T R R LT A5 v 4 2R U
REIE] T 12 FES, B0 Y A AR B 4k
(FD){H=1.0 BHCRAF YT, 346 | A2 6 Fh
B2 1 AP 1 FPERZR DL KOR N (Ml 2, 4-—
TEIRBy , XA B B LL R TR A AR O R
EHEPEAE T 4 R BT (FD H=15.5) 435l 4
T 5 A I R AL AN | 43 ) e B Ok
& A A B DL AR XA B A R
LR A O B SO EZAE Y (FD H=
4.0) &R s HEATIE B-52 % 2 EA AR O, 70 5l
RIHRM M+ UER HFHF AFME R
A+ 5 H AL 50T A R 9 5 e BE AR, FEAS
WEFErh  AE AR R 2D S A8 20k A R A
AR FNISI I Rl G D R BRIl
W BT R AR MR AR I BT R

Table 5 Standard curve and contents of volatile matter in Yunnan black tea with flower fragrance made from old trees

75 % LR AEVE Yy R? B IEHF HRER (pg/g)
1 KT Y=1.365x-0.065 0.998 6 0.719 0.840.02
2 T P Y=2.0124-0.263 0.999 3 0.514 0.44+0.03
3 E NN Y=0.187x-0.453 0.998 2 0.813 0.57+0.02
4 A Y=4.311x-0.087 0.997 3 0.335 0.48+0.06
5 LIS Y=1.682x-0.176 0.998 6 0.258 0.37+0.01
6 Iy Y=0.267x-0.244 0.995 9 0.487 1.15+0.02
7 R Y=0.554x-0.018 0.998 9 0.685 0.37+0.03
8 RPE Y=0.156x-0.067 0.999 1 0.654 0.86+0.06
9 B-4% 22l Y=1.683x-0.128 0.999 4 0.279 0.13+0.03

10 L8R R 5 T Y=9.182x-0.446 0.998 6 1.656 0.84:+0.02

11 2,4-Z T R Y=4.573x-0.442 0.999 3 2.225 2.14+0.03

12 A I Y=4.287x-0.734 0.999 6 2.168 2.25+0.05

Y IR i s RO,

7 BoR, HAE BB AR R LR R
HlE D5 Rals A IR B-25 2 > WA 45 A S EE
(OVA) 435114 255.00 .1 335.15,568. 15,19 000.00 .
950. 00, Mo, M4 B A B gT 45 R 0 xbar K
TEA DTIRAS K I AL 3G D5 R B A B B8 0 >
05| W AS B 5% P X 4 BB AT B9 OVA Ay )k

568. 15,19 000.00.950. 00 5. 98 ; X it & = A 4 K o1
BRI 3 i, 43 L2 D R B S AR ) R L R
far i, AF 5T ik 3 B 431 OVA 4351k 88. 00,
255.00.18.95, Zipk 6 K 7 nJLIFH , KAWE .
AT D5 A ALY | Dy R | A A | R AR
TR PR R AR EZY R, Kk, &
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Table 6 Gas chromatography analysis results of the concentrated

extract of Yunnan black tea

R ok
1 RO A 16.1
2 A 4.1
3 KLk H A+ 4.2
4 SEEREELY ik 15.9
5 gl e 15.8
6 JyfEnE e 16.2
7 ARTEE R+ 4.1
8 KL e 1.6
9 BEXH T 4.2

10 ABEHBRSTE  KHE 1.1

11 2,4-=THFH HHAE 1.3

12 e e 1.2

RT HAFREFWMRHFELEYRNESEEE
Table 7 Aroma intensity values of substances in concentrated ex-

tract of Yunnan black tea

F5 % o FRMEE
1 Kom 4.260 255.00£15.00
2 g 922.300 18.95+0.58
3 R 336.400 455.00=0.87
4 JSmEEEY 6.580 88.00+0.20
5 gl 143.600 5.98+0.17
6 JrfEEE 6.820 568.15+13.27
7 FHEE 2.680 1335.15+84.18
8  RLEE 754.100 0.44+0.03
9 B-EIF M 0.186 950.00+320.00
10 APEHER ST & -
11 2,4- T3 H ¥ -
12 A 0.075 19 000.00+133.00
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