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Abstract: Headspace solid-phase microextraction-gas chromatography-mass spectrometry combined with orthogonal
partial least squares discriminant analysis was used to explore key aroma components of three different varieties of
processed black tea in Wuzhishan tea region. Relative odor activity value screening and sensory evaluation were used to
analyze and screen the key aroma components of three kinds of black tea. A total of 62 volatile components were identified,
mainly alcohols, esters, and aldehydes; 15 volatile components such as linalool (29.59%~40.90%), phenylacetaldehyde
(2.62%~4.12%), and geraniol (1.25%~5.93%) had relatively high relative contents. Orthogonal partial least squares
discriminant results showed that 20 kinds of volatile components, such as phenylethanol, a-terpineol, and leucinol, differed
among the three kinds of black tea. Relative odor activity value analysis showed that methyl salicylate, decanal, linalool,
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nerol, and geraniol greatly contributed to the formation of honey aroma in the three kinds of black tea: carvacrol, thymol,

1-octen-3-ol, linalool, and leucinol were important contributors to the formation of “spicy aroma” and “flower and fruit

aroma” in Zijuan black tea, and f-ionone, a-ionone, and f-cyclocitral were the key aroma components for the formation of

“sweet potato aroma” in Hainan large-leaf variety black tea and “flower aroma” in Yunnan large-leaf variety black tea. In

summary, the characteristic aroma of the three kinds of black tea in Wuzhishan tea region is honey aroma, flower aroma, and

fruit aroma. Zijuan has better black tea trial production performance after being introduced to Hainan.
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Table 1 Sensory evaluation results of three types of black tea
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g = '%’ﬁhﬂ%;‘ fﬁ FE g56720.58 %ﬁgﬁéﬁ% 84.00-0.00 éj’;%i;?’i 4 8533058
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Table 2 The volatile components and relative content of three types of black tea

A% Cas N REHE g gm0 — ’Wij‘ P ——— VI P
1 119-36-8 KA B B 3018 1281 14.16+022 11.87+0.70 17.00£031 095 0.00
2 115:95-7 LB A 3121 1272 ND ND  0.01+0.04 093 0.00
3 31501-11-8 & Bkt B B 4480 1389  031+0.02 033001 0334003 059 0.50
4 705-86-2 5. F P S 4516 1404 ND ND  0.10£0.00 098 0.0
B 5 142507 D- ¥ P BS 5082 1564 046+0.00 130009 0244003 1.04 0.00
k6 5444757 KWE 2 CATE 5478 1692  0.15+002  ND ND 120 0.00
7 124-107 K 2 2 T B 5520 1680 ND ND 009000 097 0.0
8 84-69-5 RSB = THS 5786 1908 027+0.11 058001  ND 0.95  0.00
9 112-39-0 AR T 5898 1878 030+0.14 030%003 045+001 073 0.1
2t 15.65+ 042 1438 +0.73 18.32+0.33
"""""""" 10 591-78-6 2 T 228 754 005000 018000 ND 102 0.0
1 110-93-0 W KR 1250 938 004000 ND  0.08%000 097 0.00
12 488-10-8 A # R 4501 1338  0.13£009 ND 0244001 089 0.0l
|13 12744143 o ¥ F L 4623 1429 0124001 0.18+0.00  ND 0.95  0.00
£ 14 3796-70-1 Fvt kAR 4727 1420 0.14+002 022+001  ND 0.95  0.00
15 79-77-6 p- ¥ F 2 4824 1457 069+001 094008  ND 0.95  0.00
16 502-69-2 HAEA 5760 1754 041£0.00 022002  ND 109 0.00
it 15840.08 1.73£0.09 032+0.01
"""""""" 17 123353 A ALY 1293 958  ND  020£000 ND 110 0.0
18 112-40-3 Etosm 304 1214 0.13£001 018000 0124001 101 0.00
%19 629-50-5 Etzk 4096 1313 0224000 029002 0194001 099 0.00
f{; 20 629-59-4 Etw 4570 1413 0214001 024+002 0.19%000 090 0.01
A 21 629-62:9 + A8 5013 1512 ND  0.19%001 0.12+001 122 0.00
¥ 22 502-61-4 a- ERI 4915 1458 ND ND  028%001 097 0.00
23 544-76-3 EtAk 5201 1612 0.13£0.01 011000 0.18+0.00 094 0.00
it 069001 1.01+0.04 1.07%0.02
B 24 459-803 Aotk 4341 1342 0214001 028+0.01 0.19+0.01 102 0.00
* it 021001 028+0.01 0.19+0.01
"""""""" 25 590-86-3 F R 2290 754  ND  ND  0.14+000 098 0.0
2% 66-25-1 EOE 3.67 806 0.10£0.01 022001 063+0.02 1.02 0.00
27 6728263 Fota 5.41 814  026+0.01 030%002 076+0.03 099 0.00
28 111717 ERE 7.58 905  0.03+0.00 048%002 0.14+000 1.16 0.00
29 100-52-7 PR 1073 982 035+001 047+0.01 072%003 105 0.00
30 124-13-0 E¥E 13.87 1005 0074000 ND 014000 097 0.00
31 30361-28-5  (QEAE)-24- F 4B 1432 1021 ND ND  020%002 097 0.00
T s EX3 1656 1081 2624002 412+0.15 290%0.16 1.13 0.00
T35 2548870 (E)-2- ¥k 1804 1013 ND ND 017000 097 0.0
34 124-19-6 EEE 215 1104 072+0.02 096017 0894005 098 0.06
35 112:31-2 R 3243 1204  030£0.01 022%004 049+0.02 094 0.00
36 432257 - AT 3293 1204 0.16+0.01 024000  ND 0.95  0.00
37 4411-89-6 2R 2 TR 3783 1265 0244000 030£0.02  ND 095  0.00
38 5392-40-5 A 3821 1174 ND ND 024001 097 0.00
it 485004 7324014 742+0.19
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gx2
% CAS i RERE i 1aae — ﬁﬁif”’ VIP 6 P
39 108-88-3 TR 2.82 794 ND  023£000 016%002 123 0.00
L. 40 5989333 (2)- FMEAMM () 1895 1164 3624001 279024 290008 116 0.00
4l 34995772 (B)- FMEAMH (ki) 2029 1164 11424052 857013 13.06+0.62 098 0.00
42 39028-58-5 (E)y SAREEZULAD (wbwBR) 2895 1255 434028 354+009 7.124027 095 0.00
f;] 43 2167-148 Hothok 1688 1054 0.11£0.06 0.15+000  ND 0.88  0.00
44 58082 ohpedf ) 5746 1795 6.78+032 1.76+0.02 049+001 1.19 0.00
it 26274042 16.82+0.35 23.58 % 0.95
45 499-752 EYIN 4016 1262 ND ND  0.16%002 097 0.00
ﬂ;ﬁi 46  89-83-8 7 EEH 4059 1262 ND ND  0.14%003 096 0.00
&t 0 0 0.30 £0.02
47 1576-95-0 (Z)-2- K.Y -1- B 292 769 0.13£0.07 008000 008%0.00 0.73 0.30
48 928-96-1 ot B2 5.52 868  039+002 019001 042+001 106 0.00
49 928-95-0 (E)-2- TH -1- B 5.97 868 026002 0.12+0.01 034+001 099 0.00
50 111-27-3 EOE 6.14 860  0.19£0.04 008000 0.19+001 103 0.00
51 543-49-7 2- g 7.60 879 0.26+0.00 047+0.02 098 0.00
52 3391-86-4 1o ¥ 3-8 1232 969 024%0.02 0.19+0.01 024002 095 0.03
53 100-51-6 P 1592 1036 ND ND  1.07£039 092 0.00
54 143-08-8 e 1937 1159 ND ND  0.15%002 097 0.00
s 55 78706 S ApEE 2173 1082 37.18+0.63 40.90+0.88 29.590.64 095 0.00
% 56 29957-43-5 WL A 2194 1072 069%0.10 079002 1.58+0.07 099 0.00
57 060-12-8 R OE 2228 1136 0524003 1.17£001 1.01£0.09 122 0.0
58 112-30-1 ERE 2010 1258 ND ND  040%002 097 0.00
50 98555 - AN ThEE 3072 1143 043£0.03 062001 064+0.02 119 0.00
60  106-25-2 it 3408 1228 039+0.02 040%001 049+0.02 097 0.00
61 106-24-1 Aot 3687 1228 125+038 3.94%0.10 5934079 111 0.00
62 150-86-7 Ay 6159 2045 0794011 1.02£0.0  ND 0.94  0.00
Bt 4271071 49.49 +0.96 42.58 + 1.05
&t 91.97 £0.66 91.47 +0.63 93.93+0.31

E: “ND” &=k E],

— BT R,
q$V@ﬁEﬂ%¢#,m@1%%,
SANAFEFE AR N RS, HD A1 YD 5

B b iR TP +
RIBL R 5 RAFZM K
R R
RN —

FAEE, HD 48iEH K-TAr4L sy, YD H=dRrtAbays, 71 3E4Easy,

FEER, ZJ5HD M YD 2 M ZEZRHEZ, %)
HEAEHRIEIRAE. RO/ RAFX EEAR

of AT AT

KHE, Z) R SETEONE R, ULBALE R S T
TEMREMZMET, BB BB RFERS, H
TN AEZE RO, T HD A1 YD 22 ) 2 5 AH X 5
No W 2 B, AFAAE =R VCs AN & &
(LAl M & T PCA BEAL (R'=0.93. 0™=0.87),
i PCA #E0H %), ZJ JHD 1 YD FAT B 5020 58
PCl 5Bk N 67.8%, PC2 BTk % K 25.3%, HiM
A B TR R IE F] 93.1%, BT viik FiE L 90%,
RIS TR = A {E, HD R YD 7E/] 2
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YD BB EGE, W =AML RREA VCs AR & B
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AT RE S o B T2 A8 R F B A 56 7 VA AT
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R 3 =ZMAFHER MRS ESTHRE

Table 3 Aroma contribution of volatile components in three types of black tea

B5 CAS i BME OT/(pg/kg) ' ROAY HFAER
HD YD Z]

1 119-36-8 KA B T B 40 571 435  8.64 Aok

2 115-95-7 LB A 100 <0.01 <0.01  0.02 A RE
3 31501-11-8 Tt BE AR 200 003  0.02 003 RE, A&
4 705-86-2 5- A A BE 386 <0.01 <0.01  0.01 WA AT BFE
5 110-93-0 WA i ) 100 0.01  <0.01  0.02 AR

6 488-10-8 IR K] B 7 029 <0.01 0.70 KA A

7 127-41-3 a- 5 £ 5.7 0.35 045  <0.01 A& BT 24
8 3796-70-1 ot 2 R 60 0.04 005 <0.01 BOLA

9 79-77-6 B- % 2 0.09 123.58 15246 <0.01 FH2LE RE
10 123-35-3 E:3 o 13 <001 022 <001 N8 Ak

11 502-61-4 o- HRH 87 <0.01 <0.01 006 RA&. f&. HFEF. K5
12 590-86-3 R EE 0.4 <0.01 <0.01 7.04 FRE

13 66-25-1 A3 4.5 037 072  2.82 R Sk
14 6728-26-3 Fetig 40 0.11 0.11 038 HFEAH. RE
15 111-71-7 Ny 373 3 0.18 233 097 RE

16 100-52-7 E 3 3 1.90 230  4.83 A=A
17 124-13-0 R 56 0.02  <0.01 <0.01 RE

18 122-78-1 ENaT: S 4 10.56 1512 14.70 BR. EHE. LE
19 124-19-6 L 1 1154 1406 17.97 BOR. HABE
20 112-31-2 PSS 0.1 4787  32.66  98.79 HAE. BTEH
21 432-25-7 B- AT B 5 052 070  <0.01 RE. FE
22 5392-40-5 ATAREE 5 <0.01 <0.01 095 A ARA

23 108-88-3 L 140 <0.01  0.02  0.02 FhA=k
24 5989-33-3  (Z)- SAREL A (ko) 6 974 683 98l A& A
25 34995-77-2 (E)- B AL (kb)) 320 058 039  0.83 A& A
26 499-75-2 FFEy 100 <0.01 <001  0.03 R Sk
27 89-83-8 HEE 225 <0.01 <001 0.0l F&. HE
28 928-96-1 vt 8% 200 003 001  0.04 HEA

29 111-27-3 ETE 250 0.01 001  0.02 A

30 543-49-7 2- B 0.1 4048  <0.01  96.01 AHAG A

31 3391-86-4 1- FH -3- B2 1 395 272 482 A& BHEE TRIAL
32 100-51-6 KB 100 <0.01 <001 022 FHKREA
33 143-08-8 1- F8 2 <0.01 <0.01 1.54 B

34 78-70-6 FABBE 6 100.00  100.00 100.00 A RE
35 060-12-8 KB 45 0.19 038 046 B AA
36 112-30-1 I RER 180 <0.01 <0.01  0.05 B, BIA
37 98-55-5 o- AN hEE 300 0.02  0.03  0.04 A

38 106-25-2 Yot B 1.1 574 532 9.03 BOLA . A
39 106-24-1 otz 75 268 770 16.03 BORA

40 150-86-7 AL B 640 0.02  0.02 <0.01 A AEE
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