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Analysis of Key Flavor Substances and Quality of Pomelo White Tea
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Abstract: The pomelo white tea obtained by the same tea billet and different scenting treatments was used as the
experimental raw material, gas chromatography-mass spectrometry (GC-MS) combined with stoichiometry was used to
analyze the differences in sensory quality, main flavor substances and volatile substances among the best, middle and worst
samples (W2-1, W2-2, W2-3), tea blank (W2CK) and grapefruit (GF) of pomelo white tea, the aim was to explore the key
flavor substances of pomelo white tea. The sensory results showed that the pomelo flower white tea W2-1 had obvious
fragrance, fresh and thick, mellow taste and flower flavor. The corresponding process was scenting time of 14 h, flower
amount of 80%, drying temperature of 70 “C. The analysis of main flavor substances showed that the contents of tea
polyphenols, caffeine and theanine in pomelo white tea and tea blank were significantly different (P<0.05), and the
difference of water extract was small. The analysis of volatiles showed that a total of 233 volatile compounds were detected

from the samples, mainly including terpenoids, esters and heterocyclic compounds. Among them, 64 substances had a
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relative content of more than 1%. The relative contents of linalool and dehydrolinalool were more than 100 pg/g, which

were the main active substances of pomelo white tea. The analysis of aroma activity value showed that methyl benzoate,

tetrahydro-4-methyl-2-(2-methyl-1-propenyl)-2H-pyran, S-ionone, linalool, 2,2,6-trimethyl-cyclohexanone, (E,E)-3,5-octa-

diene-2-one, dehydrolinalool and other substances were the aroma substances of grapefruit tea. The OAV values of these

substances were more than 1000, which were mainly floral and fruity. The results of sensory evaluation, flavor substances

and volatile substances were basically the same. This study is helpful to understand the aroma and taste quality chemistry of

pomelo-flavored white tea, and provides a theoretical basis for improving the quality of pomelo-flavored white tea.

Key words: pomelo white tea; sensory analysis; flavor substances; volatile substances; aroma activity value
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Table 1 Sample information and process parameters
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Table 2 Sensory quality evaluation standard
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Fig.1 PCA of the principal components of pomelo white tea,

pomelo flower and tea blank
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Table 3 Sensory evaluation results of pomelo white tea

HME(20%) w1t (5%) #F5.(35%) B (30%) K (10%) ) )
PS — o —— W — — — W LB (4)
PR PE PE Vi PR
W21 MR KRGS 85 pig 90 P AN {3713 93 WICATER 92 BIEHSEESST.EH 85 90.48+0.35°
W22 AL KSE 84 L 89 HALE 89  MIEEIGHI 90 REEESIST.BHF 84 87.60+0.44°
W23 AR KGHE 84 B 84 EEpiA 86 i VAR P 84 HHCGEEAIFT.AAF 83 84.20£0.36°
W2CK AL, KRGS 86  WXEIRE 90 HEE . HZEE 88 TREE i 86 HHCEEAIFT.AAF 86 87.00£0.51°
T B R ING TR R R A H R A7 3 25 57 (P<0.05)
F4 MFAXTEERYIE S (%)
Table 4 Content of main flavor substances in pomelo white tea (%)
Ak AR AR IR K
W2-1 15.90£0.04° 1.51+0.01° 2.85+0.02° 41.9140.04°
W2-2 12.81+0.04° 1.49+0.01¢ 2.76+0.01° 42.49+0.02°
w2-3 12.08+0.03¢ 1.73+0.00°* 2.99+0.01° 41.91%0.01°
W2CK 13.61+0.10° 1.58+0.01° 2.84+0.01° 42.70+0.02°

TE: RIS R NG FhE R R R B AEAE 35 22 53 (P<0.05)
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Table 5 Relative content of volatile substances in pomelo white tea and pomelo flowers (ug/g)

WS &5 BT GF W2CK W2-1 W2-2 W2-3
1 T 127.95 29.53 289.74 279.95 155.68
2 2R 2.02 53.72 49.10 48.38 39.77
_— 3 4-HIBE DR F 13.48 2.98 43.57 39.78 18.46
4 (E,E)-2,4- B¢ - 1-I 6.13 0.51 3.99 4.06 2.44
5 2- T 1.07 0.27 221 2.08 1.10
6 2-0.5-4-(2,2,3- = W LI -3-45-1-58) T -2-05-1-1% 0.50 0.09 1.34 1.30 0.25
1 ] Ay 36.11 8.52 67.68 63.27 37.39
2 (Z)-3%- 247 6.56 0.49 3.42 2.83 1.29
_— 3 RIPRE 1.87 3.93 2.89 2.95 3.11
4 (2)-1-(1-Z R EECH ) T34 1.21 0.25 2.19 2.12 1.17
5 JL-2-F ZImiE 2.88 0.01 1.51 1.27 0.36
6 —ROmE 1.03 1.04 1.02 1.00 0.95
1 IR 129.01 25.93 281.78 269.19 145.82
2 E N 56.57 11.59 110.59 105.86 59.48
3 XF-HiAng-1,5,8- =4 29.29 6.08 72.99 65.75 32.63
4 1,3,3-= BT 3R[2.2.1]55-2-fi 20.41 4.35 53.52 50.45 25.83
5 BB G 12.64 1.43 14.11 13.27 731
6 DU & -4-F -2 (2- B BE- 1 -9 4 86 ) -2 H- ik e 3.30 0.81 13.80 12.74 527
7 A 16.34 1.54 9.11 10.17 5.78
8 2,6~ 375 -0 227 9.41 8.89 9.18 8.74
9 il 4.81 6.66 8.32 8.31 6.36
10 (2)-3,7- - 3-1,3,6-+ /B =W 3.90 0.79 8.27 8.89 5.17
11 BRI 6.77 0.74 6.50 7.07 428
, 12 (+)-Frigss 751 0.87 6.02 6.57 4.01
[ES -
13 B-RE 2T 1.08 5.46 5.49 5.09 4.15
14 (1a, 20, Sa)-2-H1%E-5-(1-H FE 2,38 ) UIR[3.1.0] C ot -2- B 1.03 5.33 5.22 4.92 4.62
15 oI 1.48 0.35 5.09 4.59 2.05
16 a-ATTH 5.92 0.02 3.35 2.79 0.72
17 KT 0.45 0.32 3.20 2.85 1.61
18 3,7,11-=HI%E-1,6,10-F —hk = J%-3-E 0.93 0.34 2.26 2.08 0.45
19 PR THI 0.82 0.24 1.85 1.75 1.00
20 1-HJE-4-(1-H 3537 2,386 ) - R O It 0.20 1.19 1.44 1.39 0.96
21 AhspAEIR 1.12 0.39 1.34 1.49 1.10
22 PTG 0.55 0.14 1.22 1.30 0.75
23 e i 3.37 0.83 1.13 1.12 0.84
24 AAa i 0.40 0.15 1.10 1.05 0.20
1 4"-FRER TR 6.03 0.06 5.79 525 222
2 (E)-6,10-—H1 3£-5,9-F—fichs-2-F 7.98 0.02 4.18 3.41 0.94
iz 3 FH T L H 3.91 0.04 2.04 1.90 0.64
4 (E,E)-3,5-3 —Js-2-fif 0.58 1.80 1.65 1.59 1.57
5 3,5-2F Il 0.89 1.36 1.30 1.29 1.00
1 LG LS 109.97 6.53 55.74 51.28 17.44
2 2-WEMy FH L 4.15 1.09 12.03 11.25 537
3 2- SR -3 P A i g 1.74 0.31 7.74 6.99 2.79
P 4 2-9353@5!1&% 1.52 6.97 6.81 7.28 6.49
5 3- TN E 4.58 0.38 3.00 3.14 1.87
6 3-Z. T HE-2,5- — F B 0.83 0.22 2.62 2.39 1.07
7 2-Z, P hE 2.69 0.27 227 236 1.44
8 2- I3 Bk 1.05 0.63 1.30 1.82 1.28
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WS G5 BT GF W2CK W2-1 W2-2 W2-3
1 (B)-2-F JE-2-T'R-2-H N TR 23.05 5.11 59.72 56.65 28.89
2 AR g 12.27 2.65 34.95 31.76 15.26
3 2-FIETR2-H SE T iR 10.36 2.17 25.35 23.57 12.34
4 TR A5 1R H T 1.73 12.74 13.76 13.40 9.82
5 TERAF R 2.06 0.01 5.62 5.13 1.09
e N
6 PR 1.73 0.52 4.15 3.84 1.90
7 R D5 1 TR 3.15 0.23 1.42 1.30 0.20
8 (6,6-—F 3-2-WOAR[3.1. 1] BE-2-4 5 ) H 3-2- H L 2 FH 2.13 0.01 1.19 0.97 0.26
9 CRA R 0.60 0.11 1.18 0.98 0.48
10 2-HTN R TR 1.07 0.01 1.02 0.91 0.42
pesk 1 % 3.55 0.87 6.68 6.45 3.98
2 3-Z3E2-H 31 3-2 T 5.87 0.52 442 4.80 3.00
i 1 TR 1.19 0.01 1.12 0.98 0.46
e 1 (2-fiF ) K 2 he 0.15 0.03 1.14 1.27 0.47
[ivES 1 AR 18.19 0.20 17.74 15.84 727
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P65 HLAT A AR AE A NSRS (4 XU A 1, A P2
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AL FAZS W2-1, W2-2 # L, X S
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VRS, BXCHER 434 o B AT B AL . A AR AL 205 Uik
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2-F3L-2-TR-2- FH N BRAT - BRI B 25 R, i)
AR S A it AR B B2 A AH G

W2-3 5§ W2CK FHXT & s R . W2-3 #H
XS S I AT 2,6- 1 -7 -2 2-F
FEN IR . (1, 20, Sa)-2-F F-5-(1-F 2,38 %L
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RO A B . W2CK AR XT & i
A (la2a,50) -2-F 3 -5-( 1-FF 3 2, L) XA
[3.1.0] CVE-2-FF . 2,6- —H FL-7-30d-2-15 , 2-F SEpN
FEnkigR | 22K 2 B-ER B LR . JKAS TR P RS R
PIoT, BXHERAT WL B A FAEE TSR AR, X AT
YR AT RS mEE Rk, Hp 228
L - AW KAH IR R AZ BT /Y
JRPA, HARXT SR L W2-3 &, DA SRR M R 54
W AL, HASHAS B 135 <A Tk .

GF 5 W2CK #HLt, # & TE o & == Y
AN F AR BT L BRI . () -FrasE
I EACRAERR | 4"-FRFLAR DTN, BT A
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EIRTE, AR AL T AR EFE R YR
2.3.3 FEET OAV XHEA A4S . AER S 224
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OAV) =45 GG Wi I8t (B 7R 57 1O 2 1 6 o6
RGP R, T ARSI E PR
SRR S ARNE R TTRREY, et S i S IR
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OAV =1, KIHIZEFE A XA EIEE —E%
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AR LT
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Table 6 Volatile components OAV and aroma description in pomelo white tea and pomelo flowers

) OAVI{H
' L0 ] [ {E
GF W2CK  W2-1 W2-2 w2-3

1 24 i P i P S o 1 SR 0.0005 2453251 529232 69892.13 63515.12 30524.08
2 DUE-4-F3E-2-(2-F L 1P AR 3L ) -2 H- ik ey 17T 0.0002 16522.44 4062.47 69007.42 63680.52 26343.17
3 SR 24 A ARBE, FIERE . R E 00001 10838.72 5461032 54852.05 50861.72 41469.24
4 Jy R MHEEE . BTBOE Sk 0.0060 2150120 4321.47 46963.38 44865.82 24303.70
5 2,2,6-= I ZE-FRCU SRR 0.0001 1247.77 905732  7520.04 7567.23  7308.10
6 (B)-2-T-Jme BT, BOUK, BERAIAEIEAR  0.0001 21625  3609.61  3901.57  4217.80  3269.95
7 (E,E)-3,5-3 -2 R B 0.0005 1163.18 359629 3291.12 3184.03  3133.99
8 Ji U R Py REARBR 0.1100 1163.18  268.41  2634.02 254497 141527
9 (E,E)-2,4-T- ik pavdliy il Sida 0.0002 177.65  1629.43 1880.01 1651.97  1408.93
10 T A6 J IR A 4 T~ Bl 0.0001 1686.61 147403 1473.04 141420 1087.72
11 LGS R B i A 0.0400 274933  163.16 139342 1281.88 43594
12 2-T-Jl BRIk, S5 21k 0.0001 21572  563.86  836.05 98829  567.65
13 10F: g G AR | ARlhE 0.0010 153857  834.69 72546  736.05  611.84
14 A kM BHARE S A 0.0150 1089.16  102.41  607.50  678.16 38523
15 (Q2-fifEL) K2 Hi PiZie 0.0020  75.34 16.80 570.64 63474  234.54
16 (E)-6,10-—F 3-5,9-—fiic k-2 R 0.0100  798.36 2.49 418.03 341.15 94.16
17 B-% Wy iR 0.0340  371.66 42.05 415.03 39040  214.94
18 2R R 0.1400  14.43 383.73 35072 34558  284.07
19 TKA5 R H g AL T IR 0.0400  43.35 31856  343.93 33494  245.59
20 2-FHBE TR 2-H B T i [IIERUS 0.0750  138.17 28.89 337.96 31427  164.52
21 F LT W R ok 0.0062  630.20 5.73 329.63  306.13  102.52
22 (2)-3,7-ZH 2-1,3,6-F /\Be = s BT | AT 0.0340  114.61 23.11 24330  261.48 151.96
23 3,7,11-=H 3E-1,6,10-+ -k = Js-3-5 AET | MG ARBTE 0.0100  92.53 33.96 225.60  208.00 44.87
24 2- 78 Sk R £ U 0.0060 17536  105.08  216.02  303.93  213.58
25 S -2-F ZImE MRS R 0.0073  394.73 1.51 207.24  173.90 49.82
26 LK RV AR 0.0360  187.99 20.47 180.63 196.42  118.97
27 (+)-Frigesis AR ok 0.0340  220.82 25.46 176.94  193.38 117.97
28 2-FR LIRS TR R FhimeR 0.0060  178.00 1.41 169.57 15231 70.25
29 Rz [F1E NS US 0.0114  97.86 34.47 117.96  130.94 96.61

1 SRR S https://www.chemicalbook.com/ProductIndex.aspx .

100, XHHFE IS A UHA 258 X, X SR AT
FELEIRIA—F

W2-1 5§ wW2-2 #HLk, B T (B)-2-4Mk . 2-T0%
i REER . A Rk . 3,7,11- =M 3k-1,6,10-+ =
Ji-3-TE . 2- ) ILIKIR | B-IK T . () Ry dds . AR
IS, HATWI R OAV {HI L W2-2 &, MiffF5E 3
A, 2- TG IEAE 2 S MR EE KT 0.10 pg/em® B, 5
BRE ZERANAE 5L, s DLW R, X n] e w2-2 J&K
BPEE AT PR, SRS W2-1 B R R 2 —.
3 #ig

AT A L LA RIS R A [R]85 ] A B AR 1
MBI AT A S0 IR A IR WP . R R T
AR Ko 4 K PEASIN , AR FEAM BT P45 18 S XU A I
TR H PR AT R W2-1 ST S, AR |
e EVRIEIEAT AEI; W2-2 5 ST s, A AL 75 fe
IR . TG 1 IR AT el s W2-3 SR AR, A AETE . Mk
B, AN W2-1 JRCE &5 AR 22 18] 14 h, BoAE &
80% . THEIEE 70 °C M iafefd, BV AL RS . T
kB 25 T8 B A 255 7 ~CRNZE R i A6 R 5T

W2-3 JBE S5 AR ZHIAT ] 14 h, BifEE 40%. T
KRR 90 °C WhJFide2E, BIECAE /D, TR E SR
FIFARMAEZ TR IE . FEZEERY BT8R0 A~
[F) 55 il A FR A AMAE S A 22 19 . 2520 A Eo 5 e
Z 5 3E (P<0.05), /KiZHYEEESAHE, 7EJL
FOA R E D . 2 A T b i L [RIVE T 52
AR 257 B . AR R Y 233 Fhdg &
PEALGW), LAGZS . BRI 293G doh 2, HopAE T
Tt 1% BIWRA 64 Bl Hid S5 Ra Al & 55
FERE AR o i AR 100 pg/g, JEAMTF 1250 52
YERIWIE . &G EEE T2 2R R FE R . DU &(-
4-F E-2-(2-FF JE-1-Po s 3t ) -2 H-NL g | B- 5527 24T
FFRRIE . 2,2,6- = IL IR, (E,E)-3,5-3¢ —Jf-2-
Hi I A5 A B A ) RO A AR R 0 R AR, X
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