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B-IPFPRERE . 1,23-ZHAEREIE . 124- AR o8 F 20 p-5 5 AT AAEIR H ER 9 MR M4 1
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Comparison research of 20 volatile components in Pu’er large leaf species
black tea and ripe tea

TAN Wen-Han, MAO Jing-Chun’, Man Hong-Ping, CHEN Bao, LUO Zheng-Gang

(Pu'er Comprehensive Technical Testing Center, Pu’er 665000, China)

ABSTRACT: Objective To compare and analyze the volatile components of Pu’er large leaf species black tea and
ripe tea. Methods The volatile compounds of Pu’er large leaf black tea and ripe tea were extracted by steam
distillation and analyzed by gas chromatography-mass spectrometry (GC-MS). The contribution of each component
to the aroma of tea was discussed by combining the aroma threshold and odor activity value of the components.
Results Among the 20 volatile components, the contents of furan type oxidized linalool, linalool, phenethyl
alcohol, alpha-terpineol, geraniol and methyl palmitate in black tea were 4-72 times of that in ripe tea’s, while the
contents of 1,2,3-trimethoxybenzene, 1,2,4-trimethoxybenzene, cis-jasmone and dihydroactinidiolide in ripe tea were
16-610 times as many as black tea’s. The content of 2 linalool oxide isomers showed dominant configurations

consistency in black tea and ripe tea, while two nerolidol isomers exhibited inconsistency in black tea and ripe tea.
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Conclusion From the perspective of the odor activity values of 20 volatile components in ripe tea and black tea, the
of  benzaldehyde,

1,2,4-trimethoxybenzene, o-ionone, f-ionone and methyl palmitate have practical

9 volatile components furan type oxidized linalool, linalool, p-cyclocritral,

1,2,3-trimethoxybenzene,
contributions to the aroma of black tea and ripe tea. Among them, furan type oxidized linalool, linalool, and methyl

palmitate contribute more aroma in black tea than ripe tea, while 1,2,3-trimethoxybenzene 1,2,4-trimethoxybenzene

81

exhibit more aroma in ripe tea than black tea.

KEY WORDS: large leaf species tea; black tea; ripe tea; volatile components
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R F TR R EEN T2 —, R
W I RS [ B A5 R B L 4 A PR i R B X T2
WAL I3 OIS B WD BT T8 B B AR A 7 A2 A
IMHEE, BEES R IG I AJIBE A R TR M S
LT | RIS R % R BT
TR BRI LLZR MBCR I LA 7 T b, 2R A
JEREREE S R BNl E P | AR — IR RN R IE e
FARET SR, FERE VT B R PGS 2K 4 A BT R 1 U
— A5 R R U AR RS P L S R U — A bR e
JRCTE S EC AR A ARLE 25t VRS M2 2R, 3 bl R
I IAEAE T A2 B 5, e ARRLRE S s P ph T 2R
YU I AL R, QR B HA E 1 T Be i i Bh 25 T8k
SEVEARUER, NI 245 A IR I BORENE, g Mas &
S W T T A P ) R 28 5 AR B s B L, TR
VA — AL R YR T SR 5 D — M R, R E R T
VA BRE B2 5 8 B TOR A R 3 B, ™ HE R
TR AR R LLAS K 4545 A M2 o S i o7
AL, AR A B 20 R4 A4 00 S 70
PO, DASRER 2 B0, R 7 R 2128 FA e
H 20 BIHERAMEAL ISR, BT R LR AR
KRR O R A LM E AR B IR B R R
I FRZLZR AR dh B AR (I — LU LRI B 2%

2 MHEREE

21 RAFEMR

WEC ke, =S P Li(antal, £ J. T. Baker 24H]); TG
KB BR A (3 b A, R R B W) RE (36
Sigma-Aldrich 23 A]).

FFEEE(99%) . T HHEE(99.3%) . K ZWE(99.3%) . K
BR F R (99.8%) . FAMHER FH R (99.8%) . a-fAIHIERE(96%) . B-
K 24T(96.8%) MR KFIEM(95%) . PIHE(99.7%) . 1,2,3-
ZHAERFR(99.7%) . 1,2,4- = HEIEFE97.2%), A HEM
f2(98.1%) . a-2£ % 24 [(95.6%) . 7K H #5(99.9%) . HEAEAL
P (L 2 AR, 98.9%) . W 20 AR A 5 A e (£ 2 A 1A,

98.5%) . JKALTE (96.5%) . B-IA KT (99%) . D-F7 45 M
(97%) . —EIKBHE TS (97%) (35 Sigma-Aldrich 23 7).

RPN AHBIA 34N, LB 450k 2018 4, A5t
I JEUREES SRy R R S, IR B R AL T
T PN R T AR RS
22 UESEE

GCMS-QP2010 AR €8 1% - J5T 1% A ( H A & HE 2 H);
HP-5MS £ 5% & 4048 15 4 (36 B LR /2 F]); N-EVAP
112 AWAL (35 E Organomation 23 w]); PV-1 IR HEMEEIR S
P HEE Grant 23 7)); BSA2243 43T RF-(EE sartorius 2
]); BUCHI Jig#% 2 & A (Bii - BUCHI /A 7]); PTHW fH i AL
WEILH THRAEA R THEA H),
23 KESEBRERBUEL A

WEBRFRIEL 20 gCREHAE] 0.01 g)ZEmM#K BT 1000 mL
R, A 500 mL 7 14 6 4l /K A0 35k ke 3hh (04 76
R oK ih R B T HMED, EE5HA RS E RBEKIRE BN
5°C), HLPETHELER: 40 °)CLEER 3 min, 60 °CHEEE 2 min,
70 *CHEMPBMT- A2 G, FFHIRTTITIEE 30 min B EEK .
PA 50 mL =& G MIE S BeiR SR IARREL A 1:1) 0t AE
PRER IR RSy, RRAEER 25 mL B BER, Sk AR
AU AU AGE B TCK BN KRk 4y, BRKIE 1)
HAMTENERE 75 AL 1 35 °COKUE 140 mbr FHk4E % 2 mL, ¥k
ARWAEH WA T AP EA MR EST, 1 mL EC
P E AL 0.45 pm A HLIEHL, B RFESAW, 7F GC-MS
MIE
24 EEZMAMRERENEE

PBRAEE T R AR M AR S A, ATy
FRlE, FEAEAEE . FEE, a-PATHEE . J7 RamEA S i e
DIFECRR, K2R, W, 1,2,3-=HERHE . 1,24-=H
SRR B LA IE e s inl, IR . KA IR R |
FEARER TG . p-IRFTAGTE . RAEIE . a-WATHEE ., B-525 LA
T ARBERE R LA R AV, MERAECTH 1000 pg/mL [ HLAR
BT, A HRRTRE T -5 CCRITKA P17 o

TR PRMERE 5 DAIE e Ry 50 e 1 4% 4 2tk 41
IPUREESN 10 pg/mL R SHRUERE W, T-5 CCkARP & .
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RAPRE AR MRS IR G bR vEfe 5, LA
IEC BRI, Bl R SRS AR e ARy 0.1,
0.5. 2. 4. 8, 10 pg/mL,

25 ®iE. FRIERH

a3 554t HP-5MS {83430 mx0.25 mm, 0.25 pm);
FEIRTHEFLT: AL 3 °C/min ZETFHREZE 120 °Cff4:
3 min, FLL 5 °C/min FFHRE 2T 2 260 °CLREFE 10 min;
HERETTHREE 220 °C; #ACNAEE 99.999% M4l R <, A
FAEM 1,10 mL/min; SEREZRIRIE 280 °C; #EREREZ: 433
HERE, ARG 1:10, HEREEE 1 L,

Bk St BT B, ML TRER 70 Ev; T
MREE 250 °C; SAHETE TS DR 280 °C; i =g
BRI AT (SIM £39); W 5AISEIR 8] 3 min,

3 HERENM

30 ERAMASNESH

fE 2.5 LEAWF, HAAXMBEWE R 0.1 pg/mL
F 45 4 02 P 2H 43 B i SR TE. 50~450  J5t k3 Bl N 40 3 A7
JRE RS A LAY (R R BT, AR A o e B
BE B iR ) B T MOE BES T, SRR ORI A B e
BT, @RS E sk, A0S EE 1 ED
T T A0 0.1, 0.5, 2, 4. 8, 10 ug/mL &
SR AARME AW, VAMREE C WREARER, o0 i v AR
A AR, TSRS R R AR G R AR, x5 4 oy
AR i 2 W BEATAR RS, R 3 A% 15 W LL (S/N) TR
R, 10 fFEMLL(S/NIT R EEIR, friEfidk . R

8.E+06

oo

7.E+06

=

6.E+06

5.E+06
4.E+06 H 6
3.E+06 H

2.E+06 H

1.E+06 H

— I

FE RS B LS 2. 10 pg/mL JRA bR ME & A8 1 0 &
W 1, B3R 2 WHNZ AR R AE 2R
0.29~11.01 ng/g 1 0.96~36.68 ng/g Tt [l N, J7 % HriE
b (0 T 0 A B AT, 20 A HE R MEL A 0.1~10 pg/mL ¥
FETEE P, H35HAT B P SCE (2 #9 KT 0.995),
AE T AL TR, AT LSRR I 20 R R R ML
HERH 2317 o

EE R FRLI ZR RS 20 FIE L MR 5

SRHH 2.3 BYARHE 5 S R 2L S RIS R
BRI BONE, FEA 3.1 PR R AT
20 AR VEA ST RE RO AT, AT 3 IRSEE,
BB YA, /s R R 3.

KK AEBES G SAHERE- TR 6 A il
AT HTINE, 20 Rl B A4 R 20 i 20 25 kil 19 b,
D-FF M FIRS A A B ) Fe b — > S AR 21 2% th oA A
AZsia it 18 b, A TE M BRI DI 1B E TR A
i A 17 8/, MR 3IFTLIE N, BARSER T
LR FIAE N TR R Fh st B TREE T2
BT AE R BB, Sl A ] £ A e o % e A R4 R
HAESE PR —ENES.

AR ACEE . p-AATREE . MINE. o-5 T TR
B8 % LA LI A B 0 B i 22 RARRT /DN, PRI AE
2z B & /N 20 LA R S BRI B-ER Ay
TR (42.24~59.83 ng/g). MIWE(16.32~31.23 ng/g). FRHIEE
(8.06~21.89 ng/g) . p-5 % *4[(7.86~20.19 ng/g) . a-% %
fi(5.01~7.48 ng/g). PRAEME(3.54~4.16 ng/g).
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Wl R M 20 ZRHEE; 3: DA 40 WRMALSUAR O REEE-1; 50 mRmE A AL Y IR EE-2; 6: JFRRET: RO 8: a-ATHEE; 9: KA
FRYFES; 10: SEAERE; 11: B-3RFriglE; 12: b, 13 WM, 14: 1, 2, 3- = H I, 15: 1, 2, 4- = HAEEE; 16: ERGEH; 17: -5

= Jifd; 18:

B-EF 240 19 AR ER; 20: BEAERUEE-1; 21: FETERUEE-2; 22: AN IR F R .

Ik g 7 4 D AR T 1R A8 ARV 5 PP 25 RN SR 1, 43 S b ol o vk e R Ak D5 -1, kI R AL D MR -2 | R AR AU -1 TR

AEANEE-2, Forbr v Sl AR i e T AR L SR B o S R VR B
1
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Total ion chromatography spectrum of 20 volatile compounds
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Table 1 GC-MS parameters and retention times for 20 volatile compounds
P HCAA R BELAAFR 4 53 5 [ /min ERET (m/z) EVEE F(m/z)
1 S M trans-3-hexen-1-ol 5.451 67 82,55
2 R H benzaldehyde 9.026 77 105,106
3 D-FrigEk D-limonene 11.862 68 93,107
4 I MR 28 4 Ak D AR -1 linalool oxide-1 13.854 59 94,93
5 I e 8 4 b D7 A EE -2 linalool oxide-2 14.582 59 94,55
6 5 linalool 15.106 71 93,55
7 R phenethyl alcohol 15.677 91 92,122
8 a- P alpha-terpineol 19.378 59 93,121
9 KA e methyl salicylate 19.544 120 92,152
10 AL safranal 19.811 107 91,121
11 BT beta-cyclocritral 20.818 67 109,81
12 B geraniol 22.410 69 93,123
13 LS indole 24.138 117 90,63
14 1,2, 3-=H&EIER 1,2,3-trimethoxybenzene 25218 168 110,93
15 1,2, 4-=H&EILR 1,2,4-trimethoxybenzene 28.378 153 125,168
16 I3 A P cis-jasmone 29.727 79 122,110
17 o-5% = i alpha -ionone 31.030 121 93,91
18 B-ET T beta -ionone 33.372 177 91,135
19 ARk N R dihydroactinidiolide 34.885 111 109,67
20 RS AL AN - 1 nerolidol-1 35.039 69 93,107
21 R LA -2 nerolidol-2 36.022 69 93,107
22 A 1R H 1 methyl palmitate 45214 74 87,143
Fz2 20 MIFELZMEASNEERASE, HEARY RERMESR
Table 2 Regression equations, correlation coefficients, LOD and LOQ values of 20 volatile compounds
i PICH R 2Nt LIPS e i R /(ng/g) ERfR/(ng/g)  ALAMEVERE/(ug/mL)
1 2 2 A=733536.8C+512807.0 0.9998 0.79 2.63 0.1~10
2 o A=1077857.2C+1320759.4 0.9996 0.57 1.90 0.1~10
3 D-FrE M A=1253003.6C+2010894.7 0.9983 0.29 0.96 0.1~10
4 Ik T 4 Ak D AR - 1 A=317704.9C+475135.7 0.9996 2.14 7.14 0.055~5.5
5 I g 75 4 Ak 57 AR -2 A=305818.2C+167003.8 0.9995 2.29 7.62 0.045~4.5
6 iy A=575752.8C+691993.1 0.9992 2.90 9.67 0.1~10
7 KB A=1858199.8C+2139919.7 0.9998 0.64 2.13 0.1~10
8 o-FA A=1219718.5C+1758375.2 0.9991 0.52 1.72 0.1~10
9 FK A% R T g A=364510.6C+808282.5 0.9995 1.20 4.01 0.1~10
10 AL A=1222639.8C+1174561.6 0.9994 0.97 3.24 0.1~10

11

BTG A=113970.5C+167954.1 0.9993 11.01 36.68 0.1~10
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g3k 2

i AR Gtk Ty e HEFEE 2 KR/ (nglg)  EER/(nglg)  EVEVE R/ (ug/mL)
12 ol A=856441.6C+1262077.8 0.9997 1.41 4.70 0.1~10
13 LGS A=2296098.4C+2366717.7 0.9985 0.55 1.84 0.1~10
14 1,2, 3- = AR A=1193159.4C+1164748.3 0.9995 0.47 1.55 0.1~10
15 1,2, 4-=H&EHK A=837219.8C+1569642.5 0.9992 0.63 2.09 0.1~10
16 5T 4 i i A=588589.2C+142557.6 0.9998 3.10 10.35 0.1~10
17 o-58 %' =i A=856780.8C+613987.4 0.9996 1.33 4.45 0.1~10
18 B-EET 2T A=1498792.6C+1133760.4 0.9995 1.16 3.87 0.1~10
19 AR N R A=1262641.7C+1161099.3 0.9993 1.52 5.08 0.1~10
20 FEAE AN -1 A=365723.5C+2494496.8 0.9997 7.42 24.73 0.042~4.4
21 P A -2 A=521257.6C+512332.4 0.9991 3.49 11.63 0.058~5.8
22 R 1 H A=923487.4C+1432291.7 0.9995 0.59 1.97 0.1~10

ST I mE . R R AR AT R . SRR RO
o-PNHEE . KIIR R EE . AN EEAARAN R P BR A L Y
TSP 2.8~51.8 ffF . HA R H M ELI A P
HETE 2.67~8.47 ng/g WITEREIN, MAERAZE A H; 1R
RV fL IR L2 TP AR SR 167.95~286.22 ng/g,
K SRR SR 43.08~101.12 ng/g; FFRERIIELIZS &
HOH 209.62~562.32 ng/g, AT E RN 15.71~26.25 nglg;
WAL AP S HEN 162.05~226.15 nglg, B2 &
3.13~10.03 ng/g; a-PATMEEAELL S & 5 38.35~63.64 ng/g,
A E R 10.04~12.35 nglg ; KGR EEELI A&
N 15.97~34.51 ng/g, #AEH & RN 4.24~8.66 ng/g; FI
ML AP &R 153.72~236.23 nglg, A Hh & &N
4.95~7.26 ng/g; FAHEARRFBETELT 25 & BN 14.91~23.37 ng/g,
IR E N 2.11~3.54 ng/g.

1,2, 3-=H4ASIE 1,2, 4- = HAAHZE | G ZEFIER |
AN ERAE LIRS R A R A RSP 2.8~51.8
fiss Hrr 1, 2, 3-=HAREREARZ DT RN 212.83~
1409.33 ng/g, LI &N 2.31~5.59 ng/g; 1, 2, 4-—H R
FEAEAEIIE P 5 BN 304.70~1228.74 ng/g, L5 E RN
3.33~6.67 ng/g; MIASKFIHZAE 5 728 35.93~55.16 ng/g,
AN 10.51~12.95 ng/g; AR N B AE B
RN 156.67~300.39 nglg, ZLZEH AR 18.82~
43.58 ng/g;

TEAE 2 Tl S e oty ke il 280 40 A4 37 M I A 78 A B
LFHAR P BBAAE —ENES . XFukmil &L
JS R, AN STAN (T 4T 2SR p A VR B R B — 3K
P, LTSRS Pk iR 76 A A D -2 ) 7 o Sy Ik e 25
FALIFHIRERY 1.9~4.5 %, WRmsRISA LI RE-2 FELT M
BN ILER Y o SRR AL AN i S A8 R 5 T AR 4T %

A LA BRI R — Bk, FELT 5 P TR AURE- 1
A H TP AL A2 & FE7E 11.87~74.03 ng/g, MK IELF
AL, BEARPIRN A IARTE 2 i A e i, (ERS AR AEE-1
% 1 (58.13~101.77 ng/g) & T & 18 M BE -2 M & &
(20.26~37.10 ng/g). HEMFHFP AR G2 B 2552 Hm
TLZ50RM, SRt —uEs,

3.3 TEARMMLEFEAE T 20 FIEL MRS SR
EEE

HRMWA S EY RS & ECh—mbigbs, Tk
o M HEATAG IR A S ) o1 R A R A TR STk A
FERN, TR A3 B 45 45 kM4 0 AR A 0P 1) Dk
B 5 L AHT R ARl It & i R R R A ik e T
JRE A o S BB (odor threshold)fE Jy 7/ 5 B 1Y 7 i
FRAR R BB HE I AR W /N R, IZ(EAR, &
FGRTR R ATTIE 20 B LM 73 75 R M AP 2145
AR R R TR, F 20 FRELZ YRS S RE LS A H
TEME WIS, BRI IS PSS TS B (odor
activity value, OAV)SHEFR: TS 4143 B 40 0] ik B 5 75
b, EREESMTF: 04V < 1, UEBIIZH /% B S R
TCEBRVER; 04V > 1, UiHTZA 5 vl Xt BRSNS B
SR AAE— TN, 04V {EAR KR IIZ LA S0 RS
IR DTRRE K o 3R 4 MELLASFNEIE T 20 Rl &3 &S
B E R RIS A

MR 4 vl S FaZs, REUEMWEE. DR . a-
AT . KAl R . WSO SRRk N TR 6 FIE Kb
HAORSWRIGEME 04V < 1, RWX FLFEE VW 3 1ELL
R EIFARRBIFEUE, X ORREE &R TR
YER o TR | R R AR fh Dy 1 | D7 Rl . RO B-
RFPRERE . BB, 1,2, 3-=HEILE | 1, 2, 4- = A
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W, o-BRE W, BERT LN . REAERURE-2 FOREHEIR e
FERVEL NI SRTG M 04V > 1, MWLM EFRA H
e, JLrbukmg T A AL O R . YRR . B-IRATIEIE |
o3 % AT BT L WA R A AR . 04V
¥k 10 Db, R AR KM AL 4 X 2145 0 7 BTk
LN

PG, RRH L. DATEEIS . ROFE. a-FAil
B2, KFIRFES . FIEE. W0, SAEEk R 8 R
BRI TRIE I 04V < 1, X 8 Fhig LML
AR ERHRIRBNFBE, SRS W&ok
BRfE o MR B . whm B AU DT R . DS RRRE . B-BRAT
BRE . 1,2, 3-=HEEK, 1,2, &-=HEIE, o-BF 2
Ml . p-4250 220 | AL BUREFN AR AR R FF PR 4 & ok 4l bk
T 04V > 1, MR EFHA B, Hh g-3rfy

B, 1,2, 3-=HEREIK, 1,2, &-=HERFE, o-BF 2
i, p-22% ZEIH KT 10, X AR D S0 %
A R DT R

TR nR T AL DT R . DY REEE . B-ERATRERE |
1,2,3- = HERRK | 1,24-"HEHK | o-EF 20, p-£%
22 FAF AR P R LA A A A R R RBTE R 04V
> 1, KPR 2 A A SE R DTk, G e ik ey A
R ALY . DT RSN AR R TP FR AR 41 5% vh A S0 S (A
= TSI RRTE B, UK B S AR R Ak . DT R
FEFAEA R P BR A AS P 2 F TR TR, 1, 2, 3-=
AR, 1, 2, 4- = H ARG AR PR IA
99.58 LI b, MAZER AT 1, 2, 3-=HAIEHERM 1, 2, 4-
SRR IIEXT AR E A BB A DTk, 5 Sk A A
SRS BTR ) A SRR e R A — S

F3 LAFFAED 20 MELHESAEN(N=3)
Table 3 Analysis of 20 volatile components in black tea and cooked tea(n=3)

oE=) T 4 R £1.%%/(ng/g) 2125 /(ng/g) 2125 /(ng/g) A8 /(ng/g) A/ (nglg) B/ (ng/g)
1 Sz X 4.2740.15 8.47+0.82 2.67+0.13 ND ND ND
2 % 16.42+1.28 21.89+0.99 8.06:0.70 15.10+1.46 14.34+0.54 11.53+0.55
3 D-Frik ND ND ND ND ND ND
4 I T 4 A D5 AR - 1 47.83+4.45 59.68+4.89 39.63+3.65 18.27+1.22 14.87+0.73 21.18+2.08
5 I R 750 4 A O A -2 193.31+5.61 226.54+8.38 128.32+8.73 82.85+6.88 28.2142.45 50.86+2.44
6 5 R 220.69+14.79 209.62+14.25  562.32+42.74 16.69+1.32 26.25+1.55 15.71x0.61
7 KB 162.05+13.77 191.06£10.32  226.15+17.87 3.13+0.15 4.33+0.12 10.03+0.88
8 a-FA T 43.09+2.67 38.35+3.18 63.64+5.98 10.04+0.92 10.28+0.61 12.35+0.47
9 K 1% Y i 34.51£2.35 25.80+0.72 15.97+1.92 4.49+0.26 8.660.49 4.24+0.32
10 AL T 4.07£0.20 3.54+0.17 3.63+0.28 4.16+0.29 3.73+0.25 3.54+0.26
11 B-IRFTERE 44.13+3.62 47.56+4.52 59.83+2.27 42.68+3.50 48.19+2.36 42.24+3 .46
12 7 I 236.23+11.58 166.00+11.29 153.72+8.3 4.95+0.33 7.26+0.28 5.24+0.31
13 LS 19.12+1.74 22.07+1.17 16.32+1.19 24 474232 31.23+1.78 18.891.10
14 1,2, 3- = HAE K 5.59+0.21 4.61+0.23 2.31+0.21 1409.33+139.52  212.83+15.32  910.69+44.62
15 1,2, 4- = HAEIEIE 3.33£0.25 4.53£0.19 6.67£0.39 12287414745 304.70£17.37  306.79+20.55
16 T2 1 il 12.95+0.61 11.90+0.32 10.510.49 48.71£2.73 55.16+3.81 35.93+3.31
17 o-52% =i 5.01+0.38 6.36+0.24 7.48+0.36 6.45+0.31 6.40+0.56 5.95+0.40
18 B-EEE 2T 11.75+0.76 20.19£1.60 8.09+0.58 7.86+0.53 10.52+0.41 11.15+0.65
19 AR N R 34.18+2.97 43.58+1.70 18.82+1.19 156.67£13.63  300.39+28.54  234.98+21.62
20 REAE AN -1 ND ND ND 58.13+5.29 101.77+9.26 88.04+5.11
21 FE AL AU -2 11.87+0.40 34.57+1.94 74.03+6.07 23.03+1.80 37.1042.45 20.26+0.99
22 A 1R H 17.31£0.97 23.37+1.78 14.91£1.33 2.90£0.20 2.110.08 3.54+0.27

TE: ND FRTEZ T T AR
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Table 4 Odor threshold value and odor activity value of 20 voletile components in black tea and ripe tea

95 HhCAA R FA A/ (ng/g) 2135 ovA #IK OVA
1 &y 70 0.04~0.12 ND

2 7 3.5 2.30~2.65 3.29~4.31

3 D-HrE 10 ND ND

4 e g 75 A Ak D AR - 1 6 6.61~9.95 2.48~3.53
5 W e 2 4 Ak 05 A -2 6 21.39~37.76 4.70~13.81
6 JF R 6 34.94~93.72 2.62~4.38
7 RO 60 2.70~3.77 0.05~0.17

8 a-FA TN 86 0.45~0.74 0.12~0.14
9 KA R P i 40 0.40~0.86 0.11~0.22
10 ewid it NS NS NS

11 B-IRFTEERE 3 14.71~19.94 14.08~16.06
12 Euy 20 7.69~11.81 0.25~0.36
13 g e 140 0.12~0.16 0.13~0.22
14 1,2, 3-=HA SR 0.75 3.08~7.45 283.77~1879.11
15 1,2, 4-=H AR 3.06 1.09~2.18 99.58~401.55
16 5T 54 A i NS NS NS

17 a-58% =i 0.4 12.53~18.70 14.88~16.13
18 B-EE 2L 0.2 40.45~202.25 39.30~55.75
19 ZEURRBER 9 iR 500 0.04~0.09 0.31~0.60
20 FETE A -1 10 ND 5.81~10.18
21 RS AEA -2 10 1.19~7.40 2.03~3.71
22 A R 2 7.46~11.69 1.06~1.77

E: ND FRFEXTT T R NS ZRiZ Lo & < BE A SR PR KGR B

ARFFE N T IR FOLL IS FIBIR A T 20 Fd% 4 AL
%ﬁﬁ,ﬁzoﬁﬁﬁﬁﬁﬁ¢ﬂﬁ%ﬁ§ﬂm,ﬁ%*
RIS AL DS AR . SRR . ROEE . o ANMEE . AR
FEAAR IR BRI & H oA 1 4~T72 4, TEAsH 1, 2, 3-
SRR 1, 2, 4= SR IS SRATER AN SRR
BENTE I & B M AT A5 16~610 4%, WRmRLE AL 5 il

Fh St PR LU AR h e S M B R B — B, i
HE AL A PRI A IS AL R MBI P IS T B

A=t I 20 PR R RS AR LT 2 rh R SR T
FEME M BEXT b, AR wkmg B SR . YRR, B-
WFPERE . 1,2,3- = AR 1,24- AR a- 8%
SR -2 B 2 WA FNRERE R P R LA R M AL TE LT AR
A EE A LRI Tmk, Ik A O R . Y

FEFIARAR IR T BR AR T AT P B/ TUIR FRVES, 1M 1, 2, 3-=
AR 1, 2, 4- =PRI 285 sieka & T
FAIP N R Sy R Sy N A P I B PN NP E g 2
WFsE st — S B 22, A BTl SRR LR A5
I Y R ) - = N B A I 2P S ) e

EEPES

[1] Yang ZY, Baldermann S, Watanabe N. Recent studies of the volatile
compounds in tea [J]. Food Res Int, 2013, 2(53): 585-599.

[2] EBH, KW, kB, 55 MR R M) o OGRS
[J]. fiEk, 2019, 40(23): 341-349.
Wang MQ, Zhu Y, Zhang Y, et al. Recent research on the key aroma
compounds of volatile compounds in tea [J]. Food Sci, 2019, 40(23):
341-349.

[31 XUME, BEEIEE, Fim26. J IR SRR MRS E RN IHT S s )

B[], EARRE, 2017, 38(24): 60-67.

Liu Y, Ge LQ, Wang YX. Analysis of volatile compounds and



3148

LR

G A A

81

(1]

geographical origin discrimination of Lu Mountain Clouds-Misttea by
principal components analysis [J]. Food Sci, 2017, 38(24): 60—67.

Hffe, T4, 4, %. 5T OAV F AEDA X LIRLIZHY PLSR
SARTIT]. EAERE, 2018, 39(10): 242-249.

Xiao ZB, Wang HL, Niu YW, ef al. Analysis of aroma components in four
Chinese congou black teas by odor active values and aroma extract
dilution analysis coupled with partial least squares regression [J]. Food Sci,
2018, 39(10): 242—-249.

TRICAS, XUHE, KR, S AFAERCRAS 3 HTE A & A
). SR ST A, 2018, 39(20): 145-151

Zhang WJ, Liu C, Zheng TT, et al. Effects of different fibers on the
analysis of volatile compounds of ripened Pu-erh tea [J]. Food Res Deyv,
2018, 39(20): 145-151

B, R, ER, & S IEE LA SR LA U X
[7]. BBk, 2016, 37(14): 62-67.

Lv SD, Wu YS, Wang C, et al. Comparative study of volatile components
in sun-dried and baked black teas in Yunnan province [J]. Food Sci, 2016,
37(14): 62-67.

Gao X, Lv S, Wu Y, et al. Volatile components of essential oils extracted
from Pu-erh ripe tea by different extraction methods [J]. Int J Food Prop,
2017, 20: 240-253.

XVEH, JAe, R, 08 1 OB XURAL &5 0 —Fh o 5 i
“ROAV™EE[J]. & AhR#, 2008, 29(7): 345-349.

Liu DY, Zhou GH, Xu XL. “ROAV”method: A New method for
determining key odor compounds of rugao ham [J]. Food Sci, 2008, 29(7):
345-349.

Joshi R, Gulati A. Fractionation and identification of minor and
aroma-active constituents in Kangra orthodox black tea [J]. Food Chem,
2015, 167: 290-298

Van-Gemert LJ. Compilations of odour threshold values in air, water and
other media [M]. The Netherlands: Published by Oliemans Punter &
Partners BV, 2003.

Zhu JC, Chen F, Wang LY, et al. Comparison of aroma-active volatiles in

Oolong tea infusions using GC-olfactometry, GC-FPD, and GC-MS [J]. J

[12]

[14]

[15]

Agric Food Chem, 2015, 63(34): 7499-7510.

Feng Y, Su G, Zhao H, et al. Characterisation of aroma profifiles of
commercial soy sauce by odour activity value and omission test [J]. Food
Chem, 2015, 167: 220-228.

Xue LP, Wei SY, Chang DC, et al. Comparison of potent odorants in raw
and ripened pu-erh tea infusion based on odor activity value calculation
and multivariate analysis: Understanding the role of pile fermentation [J].
J Agric Food Chem, 2019, 67(47): 13139-13149.

Czerny M, Christlbauer M, Christlbauer M, et al. Re -investigation on
odour thresholds of key food aroma compounds and development of an
aroma language based on odour qualities of defined aqueous odorant
solutions [J]. Eur Food Res Technol, 2008, 228(2): 265-273.

FRAfEER, XL, ARET, 55 T [AAREE IR ER 0 R A
PR AR I 1] 500 28 7 AU A3 [0]. £ 8 4 B Gl 2741, 2016, 7(6):
2396-2414.

Chen MC, Liu XG, Zhu Y], et al. Determination of aroma components of
aged Pu-erh tea with different storage years based on solid phase
microextraction-gas chromatography-mass spectrometry [J]. J Food Saf

Qual, 2016, 7(6): 2396-2414.
(FT1EHAE: $haxir)

BIR, BETIRIM, TEMREE
EmEEEN.
E-mail: 354601383@qq.com

EBRE, L, TRM, TEMRAE
EmEEEN.
E-mail: 1028526736(@qq.com



