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Analysis of the differences in the volatile components betwween
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ABSTRACT: Objective To summarize the aroma characteristics of Zijuan tea and purple bud tea and compare the
quality differences among the introduced Zijuan teas through comparative analysis of volatile components of the 3 kinds of
purple bud teas and manual sensory evaluation. Methods The headspace solid phase micro extraction-gas
chromatography-mass spectrometry (HS-SPME-GC-MS) was adopted to analyze and compare the differences in the types
and content of volatile substances in purple bud tea from different varieties. The odour activity value (OAV) was used to
compare the aroma characteristics of the main aroma-contributing substances in purple bud tea. Results (E)-B-basilene,
(+)-limonene, S-puranone and linalool were the main aromatic substances in the 3 kinds of purple bud tea. The analysis of
volatile substances showed that the aroma of purple bud tea was more intense and pure after the introduction of Hainan.
Conclusion The dry tea of Zijuan tea has thick and loose indigo ropes, indigo blue and bright soup colour, rich, pure and
persistent aroma, with rich aroma, pure and lasting, and special flower and fruit fragrance, the dry tea of purple bud tea has

uniform indigo ropes, indigo blue with purple soup colour, and rich floral and fruit aroma.
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SARNZE . 0 ZEBP RO ERER A AR, Sk i R
AABERFIGEIR, ISR ZFA D, S22t B
A B EE AR AT = B A LR =B HHIFFE i ik
FHREIA . WHLELFETE" . Mg KL, “Z02F
BT R RELNRF IR E PSR . BT 52
A S TP TE S AR I AR B | DRI IETF R
) IR A 07 T, XA [ 28 25 2 i Ay
RAER T R TRNRN S 1 58 2SO RFIE MR SO OB 5T
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A]); Milli-Q Integral 5 BUZ7K A (75 Merck Millipore A Fl);
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PDMS) Ut PE A HL (36 Supelco 23 l); HP-SMS At
(30 mmx0.25 mm, 0.25 pm)(3Z[# Restek A F])o

1.3 WHE
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BAREAREE S 3 WA SRR S AR A1 A2,
A3 %% 1.00 g BEREASFEST BT 20 mL TZs b, Rl A
1.00 pg Z$MR LBRIE AR, ZIGMA 5 mL kK, %EHH
I1; 60 °CFasE 10 min, FfH 65 pm PDMS FEHL T 60 °CHE
X 50 min, #5334 250 r/min,
132 BLH

KA TE- % (gas chromatography-mass spectrometry,
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Table 1 Aromatic substances of Zijuan (A1), Zijuan (A2) and Danfei (A3)

&Y CAS S EiE & (uglg)

5
Al A2 A3
HEIW
1 Z% naphthalene 91-20-3 1186.69 124 174 050
2 2-Fi 3£ 2% naphthalene, 2-methyl- 91-57-6 1297.68 0.16
3 FH2E toluene 108-88-3 784.66 022  0.11
4 1,7-—H 525 naphthalene, 1,7-dimethyl- 575-37-1 1425.90 0.68
5 1,1,5- = %E-1,2- 7425 1,1,5-trimethyl-1,2-dihydronaphthalene ~ 1000357-25-8 1357.69 0.30  0.28
6 ¥4 = H K mesitylene 108-67-8 1021.94 5.72
7 2,2',5,5'-PU H BE 1K 1,1'-biphenyl,2,2',5,5'-tetramethyl- 3075-84-1 1687.01 0.59  0.19
8 m3|%¢ indole 120-72-9 1321.56 1.32
9 XF B & cyclopentene, 1,2,3-trimethyl- 106-42-3 868.75 0.39
10 £B-5F N o-cymene 527-84-4 1025.05 0.58
Es
1 (E)-B-%' 1)) trans- B8 -ocimene 3779-61-1 1041.48 143 063  5.99
2 % #1448 -ocimene 13877-91-3 1050.24 342 132 6.14
3 S-fiTH caryophyllene 87-44-5 1425.55 1.02
4 5 Al cyclohexene,1-methyl-4-(1-methyle thylidene)- 586-62-9 1090.48 3.96
5 FAb A P15 caryophyllene oxide 1139-30-6 1593.05 0.58
6 IK T4 /a-#5 % 2% alpha-phellandrene 99-83-2 1003.54 1.18
7 (H)-¥r#E M d-Limonene 5989-27-5 1031.02 548 485 582
8 O-FL ¥ S-cadinene 483-76-1 1529.74 0.99 0.24
9 a-7E:Wg ks alpha-farnesene 502-61-4 1511.30 1.37
10 (4E)-4-1 DU 4-tetradecene, (E)- 41446-78-0 1392.72 0.88
11 AT 1,3-cyclohexadiene, 1-methyl-4-(1-methylethyl)- 99-86-5 1018.79 0.90 0.56 5.64
12 y-FiA i # gamma-terpinene 99-85-4 1061.43 1.13 111 629
13 Ji=-2,6- — H $6-2,6-7F —Hi cis-2,6-dimethyl-2,6-octadiene 2492-22-0 987.80 0.07
14 1'(2’,3’6'3q]%%%)?1’3':,% 1000357-25-7 1413.94 0.41
(E)-1-(2,3,6-trimethylphenyl)buta-1,3-diene (TPB, 1)
15 1-+ DU 1-tetradecene 1120-36-1 1259.50 0.48
16 (32)-3-+ DUk 3-tetradecene, (Z)- 41446-67-7 1291.72 0.26
17 (32)-3-1PU¥a 3-tetradecene, (Z)- 41446-67-7 1366.77 1.02
18 J23-2-+ DU 2-tetradecene, (E)- 35953-54-9 1593.43 0.15  0.87
19 1 T /% gamma-himachalene 1000140-08-0 1437.84 0.22
20 5(1,1:%%&%)-1,3%;‘)::&% 1,3-cyclopentadiene, 35059-40-6 $43.05 0.07
5-(1,1-dimethylethyl)-
21 (H)-p-HAM B-cedrene 546-28-1 1649.84 0.29
S e

1 + % dodecane 112-40-3 1200.70 248 236 0.78
2 + 4 45¢ tetradecane 629-59-4 1404.89 3.65 7.60 0.58
3 1E+/\JE octadecane 593-45-3 1801.10 0.16 047 0.03
4 1E+754% hexadecane 544-76-3 1604.01 0.60
5 1E+75%¢ hexadecane 544-76-3 1604.01 0.60  0.89
6 + =% tridecane 629-50-5 1300.77 0.38  0.68
7 I+ ke cyclotetradecane 295-17-0 1392.41 1.44
8 I+ Uk cyclotetradecane 295-17-0 1395.70 0.46
9 1E+-E % heptadecane 629-78-7 1700.73 0.33  0.84 0.09
10 8-CL 3+ FJE pentadecane, 8-hexyl- 13475-75-7 1538.11 0.60  0.89
11 (2)-7-+75kek 7-hexadecene, (Z)- 35507-09-6 1566.63 0.16 1.21
12 3-F S+ F k¢ pentadecane, 3-methyl- 2882-96-4 1572.10 2.19  3.41
13 L FEIR+ %5 cyclododecane, ethyl- 28981-49-9 1694.01 1.12
14 1E ¢ eicosane 112-95-8 2000.33 550 0.92  0.09
15 5-P 3+ =%t tridecane, 5-propyl- 55045-11-9 1729.80 0.42
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{4 EH 35 % (retention o/ (ng/
P Gl CAS index(, RI) Al A(zu i A3
16 2-1R+ %% 2-bromo dodecane 13187-99-0 1371.65 222
17 2,6,11-= 5L+ —%¢ dodecane,2,6,11-trimethyl- 31295-56-4 1462.77 0.60
18 2,6,11,15-PU H 375 4% hexadecane,2,6,11,15-tetramethyl- 504-44-9 1706.09 0.33
19 1E —+—%¢ heneicosane 629-94-7 2100.19 0.24
20 1-5 LWt heptacosane, 1-chloro- 62016-79-9 1653.57 0.37
21 +—%E I IR L BE cyclopentane, undecyl- 6785-23-5 1657.83 0.60 1.13
22 U DU %5 tetratetracontane 7098-22-8 4400.48 0.90
23 1E =-+—%¢ hentriacontane 630-04-6 3100.59 0.44
24 1E =+ —%¢ hentriacontane 630-04-6 3100.72 1.15
25 T-HE3R %45 cyclopentane, nonyl- 2882-98-6 1450.35 238 152 0.15
26 -+—#%% undecane 1120-21-4 1100.40 1.30
27 1-5 PN 5E-1-H 3E-2- T BE 3R R J cyclopropane, 41977-40-6 1486.70 0.55
1-methyl-1-(1-methylethyl)-2-nonyl-
28 2,2,6-=H FLIF Bk cyclohexanone, 2,2,6-trimethyl- 2408-37-9 1034.93 0.92 5091
29 2,3- " HBT-Z4 ¢ nonadecane, 2,3-dimethyl- 75163-99-4 1810.16 0.38
30 P-4>1£ 4% benzene, 1-methyl-3-(1-methylethyl)- 535-77-3 1024.85 5.76
31 4-( L FE 34 B 5 (4-acetylphenyl)phenylmethane 782-92-3 1717.65 0.10
32 9-F L T-2445¢ nonadecane, 9-methyl- 13287-24-6 1371.39 0.49  0.09
33 2,3- " H 3+ —%¢ undecane, 2,3-dimethyl- 17312-77-5 1172.03 1.21
34 3-H1 5+t 4% heptadecane, 3-methyl- 6418-44-6 1772.29 026 061 0.06
35 7-(E|3%EZ%)-XX%H.I.O]J%E bicyclo[4.1.0]heptane, 53282476 1231 58 0.46
7-(1-methylethylidene)-
[[EES
1 FE Y phytol 150-86-7 2125.64 128  0.60
2 J5i-A4,4-5- = F FE-5- 7 45 Jik U S Ak vk iR -2- Y B 5989-33-3 1074.26 038  6.51
3 Ji2.-A,A4-5- =T Fk-5- 205 J 4 S A 1k g -2 i 5989-33-3 1089.18 291
4 FFRERE 1,6-octadien-3-0l, 3,7-dimethyl- 78-70-6 1102.78 4037 11.79 6.93
5 F5HERE 1,6-octadien-3-ol, 3,7-dimethyl- 78-70-6 1131.44 7.33
6 2,2,6-= H Jk-6- 2 ) Bk U -2 H -1 g -3 - 14049-11-7 1173.38 0.74  0.10
7 2,2,6-= H k-6~ 2 )i ik U & -2 H - i -3 - 14049-11-7 1177.48 039 038
8 3,7- W %E-1,5,7-3¢ = ##-3-BF 1,5,7-octatrien-3-ol, 3,7-dimethyl- 29957-43-5 1105.41 6.97
9 S—(Z)—3,7,11—;$%—1,6,10—+;ﬁ3¢ﬁ—3—ﬂ1§ 142-50-7 1569.50 0.36
1,6,10-dodecatrien-3-ol, 3,7,11-trimethyl-, [S-(Z)]-
10 (2E)-3-F 3£-2,4- 1% —Ji-1-f% 3-methylpenta-1,3-diene-5-ol, (E)- 1572-08-3 854.94 0.06
11 F M EE eucalyptol 470-82-6 1031.25 0.55
12 3,7- W 3EE-1,5,7- = #-3-BF 1,5,7-octatrien-3-ol, 3,7-dimethyl- 29957-43-5 1105.20 8.50
13 AN cedrol 77-53-2 1613.66 .11 250  0.64
1 2-F 3L B pentanal, 2-methyl- 123-15-9 781.16 0.03
2 2 HI ¥ benzaldehyde 100-52-7 964.21 0.47  0.64
3 2K T benzeneacetaldehyde 122-78-1 1045.38 6.07
4 B - 432-25-7 1223.29 0.66 1.49 032
5 a-F. 2,378 2,1 benzeneacetaldehyde, .alpha.-ethylidene- 4411-89-6 1294.84 0.05
6 o-(2- AL R L RE . 26643-91-4 1378.50 0.58
benzeneacetaldehyde, .alpha.-(2-methylpropylidene)-
7 A 5-methyl-2-phenyl-2-hexenal 21834-92-4 1496.53 0.50
8 2,4,6-3 = J% W 2,4,6-octatrienal 17609-31-3 982.38 0.07
9 2,6,6—2?‘%—1—%6,4?77%&@. 1-cyclohexene-1-acetaldehyde, 472-66-2 1260.48 0.63 020
2,6,6-trimethyl-
T2
1 AL FE N 5,9-undecadien-2-one, 6,10-dimethyl-, (Z)- 3879-26-3 1458.97 0.38
2 45U FEZR AR 1-(4-tert-butylphenyl)propan-2-one 81561-77-5 1214.75 0.64
3 B-48% 4| 3-buten-2-one, 4-(2,6,6-trimethyl-1-cyclohexen-1-yl)- 14901-07-6 1505.79 0.66 345 0.77
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B 48 ) 4 A’\A
e ot CAS {;‘f‘cm'é’a $(retention 7/ (ng/g)
index, RI) Al A2 A3
4 B-2% >4 3-buten-2-one, 4-(2,6,6-trimethyl-1-cyclohexen-1-yl)- 14901-07-6 1496.81 1.72
5 42, 6, 6-=F -2 I CHfi-1-3)-3- TH-2-f 3-buten-2-one, 6901-97-9 1433.23 119 023
4-(2,6,6-trimethyl-2-cyclohexen-1-yl)-
6 B-4 % trans- B .-ionone 79-77-6 1497.01 1.26
7 5L 2-buten-1-one, 23726-93-4 1387.89 1.05
1-(2,6,6-trimethyl-1,3-cyclohexadien-1-yl)-, (E)-
B -1-%A 2R R [4.5]%%-6,9- )7 -2,8- [
9 7.9-—AUT H-1-FAER[4.515-6,9-— M -2.8-— W 82304-66-3 1925.10 0.59
7,9-di-tert-butyl-1-oxaspiro(4,5)deca-6,9-diene-2,8-dione
10 (A+B)(SG)E#LMR bicyclo[3.1.0]hex-2-ene, 2867-05.2 1003.53 544
2-methyl-5-(1-methylethyl)-
[[FES
1 7K A% B FF iR methyl salicylate 119-36-8 1197.86 0.42
2 FAHE R F TiE hexadecanoic acid, methyl ester 112-39-0 1932.84 0.17
3 + e SR ER TR sulfurous acid, butyl dodecyl ester 1000309-17-9 1366.32 0.67
4 2| P e Ik Y 4 2L iR g methoxyacetic acid, 2-tetradecyl ester 1000282-04-8 1532.35 0.96
BT H 4B EH=) Ty — - . .
s 1R TERASRINIR3- SRR, 2 RFRSARIR pentanoic acid, 00140 77 1600.36 4.47
2,2,4-trimethyl-3-carboxyisopropyl, isobutyl ester
— = A A it -
6 — BB P 2(4H)-benzofuranone, 17092-92-1 1542.09 027
5,6,7,7a-tetrahydro-4,4,7a-trimethyl-, (R)-
T PUBESLARZR — F R T iR phthalic acid, butyl tetradecyl ester 1000308-91-3 1972.29 0.78
AB7K — H R 5 T iR phthalic acid, decyl isobutyl ester 1000308-94-2 1873.92 131
F kiR Z RS bromoacetic acid, hexadecyl ester 5454-48-8 1542.09 0.17
1 175 HE2 nonahexacontanoic acid 40710-32-5 1972.29 0.29
g
1 2,4-HUT FEZEW) phenol, 2,4-bis(1,1-dimethylethyl)- 96-76-4 1516.78 1.32 3.35 0.57
AR EY
% E—— A
| 2,6- U T FHIERR 2,5-cyclohexadiene-1,4-dione, 11922 1471 55 152 o071

2,6-bis(1,1-dimethylethyl)-

211 FE#MR

HUE . FHE IR IR DT F R T 10 Fho A2 1YY
TG R K ERZ0 ). HIRE A3 Al, ZRITHK
WY E RSy, 2R A R R, e X AR K
A2 & H AL AN T 60.14%., 35 M) B A 0 F 2
1,7- " H3EZE D 11,5-=ZH3E-1,2- 828, 2,20,5,5' - DU 4L
RO X R | ARSI TE A2 I B, TTRE
UG S0 RS R B I R b X B BT A R, 4 I Rk —
HFIE A2 T ASTESF IR I E WA 4 Fp, HpZE,
2,2',5,5- DU FHFEHOE | 2R, 1,1,5- = -1, 2- A 28
EA2ET A3,
2,12 MWEHK

08 . FHE IR EEZEYIT 20 B YR
AL PR SRO E L, HOE A3 A2, A3 IR
YIS ERE, &AL 4TRE, A21 6.9 5. (DAFER
BRI EER 2 —, RAEIrBEEIMER. A2
BI(H-PrEm St Al A IR eI & e E
TR, A3 PH-FTERYIRE T AL A2, BRI
KUY EER A2 —, HAE, Al PP 5T A2,
A3 T I S i 3 AR TP, X 0T BEE MY

FHARAE DL T 5 Ma A SR IR . i Tl 2 e AT A (4 A
gy, AR ISR U, s i, XA
B EETTRREIPIRZES, HIL Al EFSERE LT
RESHINEE, A3 MAESTREE &K
2.1.3 mBEMR

AR PHE T IR B s RS I 32 B, AL R 19 Fib,
A2 H1 23 Bl A3 H 12 Fh A3 BIRFN R B HIE B
VIR S R 2 AR, R A2 AL LelR W IR AE B 2%
FER AW A0 &t AR R A2 (32.24%) . Al
(28.61%). A3 (13.04%), MERFHLIX ALK T RE A F T4
IB ARl E IR IS R R
2,14 BEEYR

08 . FHE A IR IR EE2E Y T 12 FL AL LR A26
Fl. A3 7 i A3 HRIEERY AN S i 2, HOR A2, AL
FF R M S R R AL Y R R R A R YR, S REREEA
REF, HEK ., B2FHF, AFRMAERA, Ry
BAE . RAERMEENEES, Al SOOI & 2
% o AE A2 HPORIN B R I E A 3,7- e -1,5,7- =03
T ot 43 ) EL A AR i A FAE A
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2.1.5 BEYR

FE i FR L AG I B B 5T 0 B, AT LA A2 3 Fh . A3
9 Ff. A3 RFEMBERYBANM LT HEBRSE, FE
RUZEHEE KW o-Q-F NIRRT, K
WA TR R AR, KA a-(2-F 3 N 3)
ROBEAFIT .
2.1.6 EAEYR

UG PHE IR B 25T 9 Fl, AT3 B, A22
Pl (A3 6 Fh B2 i 1 R EFHS YR p-5R T 2, %
YIRHA LD 25 K&, A2 FHEF R g% 20 s TH
fh 2 AHERES
2.1.7 BEEYR

3 ANFAE AR B BRSSP T 9 F, AL 2 Bl A2 S Bl
A3 2, AL HEAH N 2 FERZERYI 5 K AR IR IR A
ZABGERE NS, X 2 A S EEMHEER THEX
HIJZIR . KGR R e HA & H &S, APk R R
AMER . FORE. BEK. WHEEEFR. A3SPEAEW
2 P TR AEARIR F R A0 T S e 3L IR L BRTR, N A3 SR
FA, RAE . REMES.
2.1.8 HAethi

3IANFAET AL, M. A EY, A2 5K
FRRI S 1 FERZE YN TN KRR, BRI 1 B, R 2,4-
TRUT BB o 3 R SRR R I A 2,4- AT IR, %W
e A2 RERRE ., BRI EASEDHEFINE
BETIRYI . 2B A L Fh, OB 2,6- AU T HARER, 1
PUAE A2 F A3 25K, A2 &AL & T A3,

X3 FPASEE T O B RV R A AT LA BT
(B 1), BIFh 2GR 0208 AV S SR S B R3S, i
T HL X AR RV BRSNS A PR B R A K. Fl—
X AR BRI S e, RIS LMY R 2 T
FHE, 7T RSB S AL TS S A

Al A2

@

A3

1 IHAD. EHA)RSHLA)E BRI L
Fig.l Comparative analysis of the types of aromatic substances in
the Zijuan (A1), Zijuan (A2) and Danfei (A3)
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Fig.2 Cluster analysis of aromatic substances in Zijuan (A1), Zijuan (A2) and Danfei (A3)
F2 HBAD, KBA)MALANETEEEYR
Table 2 Mainly aromatic substances of Zijuan (A1), Zijuan (A2) and Danfei (A3)
/=
AT A
o Sk CAS =
Al A2 A3
1 Z% naphthalene 91-20-3 3411.32 6285.29 9331.32
2 ) = K mesitylene 108-67-8 281.03
3 15| indole 120-72-9 1822.45
4 (E)-B-Z'#1}#% trans-. B .-ocimene 3779-61-1 577.324 454.412 2370.82
5 Z#1#5. B .-ocimene 13877-91-3 297.582 588.636 3669.02
6 i 9l cyclohexene, 1-methyl-4-(1-methyle thylidene)- 586-62-9 1042.17
7 JK FE 4 /a-#5 3% % alpha.-phellandrene 99-83-2 180.04
8 (+H)-#744 d-Limonene 5989-27-5 137.432 280.116 503.25
9 -7 WEHs alpha.-farnesene 502-61-4 275.318
10 FAI 1,3-cyclohexadiene, 1-methyl-4-(1-methylethyl)- 99-86-5 122.81 172.06 548.84
11 y-#AIH gamma.terpinene 99-85-4 15.66 27.30 41918
12 2,2,6-=H JEIF Bk cyclohexanone, 2,2,6-trimethyl- 2408-37-9 226.02 118.81
Mi-A,A-5-—=H 3E-5-2.; -2- BRI X5 A e 4
13 g I R DU LALERR-2-F AR 5989-33-3 29.45 207.206
A (10 )
- A, A-5-= T -5 2075 5 DO A 9k g -2- Y I S X005 AR 4
14 Afenk 5989-33-3 223.078
AL (SR
15 ARG cedrol 77-53-2 125.41 557.436 741.155

16 KA 1,6-0ctadien-3-ol, 3,7-dimethyl- 78-70-6 3577.02 2624.46 8614.08
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17 FFHERE 1,6-octadien-3-0l, 3,7-dimethyl- 78-70-6 111.86
18 2K benzaldehyde 100-52-7 2.45-11.39 17.64-81.13
19 7K 2T benzeneacetaldehyde 122-78-1 157770.75
20 S-IFFEERE 1-cyclohexene-1-carboxaldehyde, 2,6,6-trimethyl- 432-25-7 7305 8069.2
TR 2-
21 £ %% 2 3-buten-2-one, 14901-07-6 4446.57 24149.71 278374
4-(2,6,6-trimethyl-1-cyclohexen-1-yl)-
TR 2-
22 B "%‘? ==l 3-buten-2-one, 14901-07-6 12060
4-(2,6,6-trimethyl-1-cyclohexen-1-yl)-
23 B-%%'W trans-. B.-ionone 79-77-6 3376714.29
=} i 2- -1-
24 L 2-buten-1-one, 23726-93-4 66370000
1-(2,6,6-trimethyl-1,3-cyclohexadien-1-yl)-, (E)-
A P2 Sy 9 — - T it A L .
25 I—ETE 4 EWE 3-FNEE-2,2 fﬁﬁiﬁéﬂﬁxﬁa pentanoic 1000140-77-5 994.61
acid, 2,2,4-trimethyl-3-carboxyisopropyl, isobutyl ester
— L= ) | =1
2% AR INTEE 2(4H)-benzofuranone, 17092-92-1 7559
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Table 3 Results of the sensory quality review of purple bud tea
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