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Abstract: In order to study the key aroma compounds of Zijuan white tea with different processing technologies, headspace
solid-phase micro extraction and gas chromatography mass spectrometry (HS-SPME-GC-MS), combined with sensory
evaluation, PCA validation, OPLS-DA analysis and relative odor activity value (rOAV), was used to analyze and screen the
key aroma compounds of Zijuan white tea. The results showed that 82 major aroma components were detected, mainly
alcohols, esters, heterocyclic and aromatic compounds, with relatively high contents of linalool, methyl salicylate, benzyl
alcohol and p-lonone. The results of rOAV analysis showed that 9 volatile organic compounds including 1-octen-3-ol, a-
Ionone, phenylacetaldehyde and methyl salicylate contributed to the aroma formation of natural withering Zijuan white tea
(TZW) with floral and fruity aroma and spicy medicinal aroma, and 9 volatile organic compounds including 1-octen-3-ol, a-
Ionone, f-lonone and benzaldehyde contributed to the aroma formation of compound withering Zijuan white tea (CZW)
with floral and fruity aroma and spicy aroma. OPLS-DA analysis combined with rOAV showed that 1-octene-3-ol and
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methyl salicylate were the key compounds for aroma difference between TZW and CZW. In summary, the flower and fruit

aroma of Zijuan white tea processed by natural wilting was more abundant, which could effectively improve the aroma

quality of Zijuan white tea.

Key words: Zijuan; white tea; key aroma substances; headspace solid-phase microextraction coupled with gas chromato-

graphy-mass spectrometry(HS-SPME-GC-MS)
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777 5 min, 120 um DVB/CAR/PDMS Z£ B33 A
1R S TS, AR LRS00 T A A5 15 min, &
AT T DA 3808 B, 22058 BUE 22 WGk T
250 °C Ff#HT 5 min, SR 51T GC-MS 43 B4 5E
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Table 1 Sensory evaluation results of Zijuan white tea with different processing methods
) HhE1(25%) 3(25%) Y(10%) R (30%) MR (10%) X
PR 5 PRt 5 PFif /oy WEE S fr PR AR5
TZW  BEHWE, 5 91 TERERER, WER R 4% o4 B BEWRE 9 it 90  EZR EBIK 90 9135
Czw  ZFMEAL BETT 90.5 AU, WA 91 HEFLEMIZE o1 WHLBEE 905 WETT.UHZE 91 9073

H 2 A[EINT 5 AR AR AR o S AR

Table 2 Volatile components and relative contents of Zijuan white tea in different processing methods

VRSP REME ey WA VIRl FC

min) TZW CZW

2

KA T g 13.46 1195 11.3440.20 16.95+0.71 1.21 0.02
ARk DY TR 19.57 1532 0.88+0.06 0.90+0.06 1.09 0.02
R = £ e 12.03 1118 0.53+0.02 0.80:£0.02 121 0.02
3-CU-1-BE2K P IR 20.23 1571 0.37+0.01 0.03+0.00 1.09 0.02
AR CRR 20.36 1579 0.30+0.02 0.05+0.01 1.13 0.01
AR W T BER-4- T LR 23.97 1957 0.15+0.02 0.21+0.01 1.13 0.01
Tyl H T 23.77 1923 0.14+0.01 0.170.02 1.16 0.01
(E,Z)-2-CJR-3-C i 17.79 1430 0.13+0.01 0.130.01 1.15 0.01
RN 13.24 1184 0.09+0.00 0.09+0.00 1.18 0.01
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CL R B 16.84 1377 0.06+0.01 0.040.00 1.19 0.01
FrAE R 5 N R 2431 2020 0.02£0.00 0.02+0.00 1.20 0.01
ST R T 24.67 2092 0.010.00 0.01+0.00 1.22 0.01
A RITHE A

2-(5-FJE-5- Z IR B DU SR -2 356 ) TN -2- 2k £ i -k i 11.45 1088 6.93£0.03 4.68+0.04 1.20 0.03
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Ni-0r,0-5 - = FF -5 - £ s B DU S A 1 g - 2- Y e 11.14 1072 1.74£0.03 1.66£0.04 1.18 0.03
3,5-FRFEIOR 19.31 1517 1.65+0.07 2.10+0.12 1.19 0.03
2,4-TRUCT EER 19.09 1504 0.74+0.05 1.37+0.06 1.16 0.03
3-(1-H L2 ) SR T He 5 762 0.39+0.03 0.30+0.01 1.20 0.02
Ry 10.28 1026 0.11£0.01 0.10+0.01 1.06 0.03
(B 2R 2k 153 1293 0.09+0.01 0.10£0.00 1.20 0.03
1,3,4-1 — g 436 728 0.080.00 0.05:£0.00 1.20 0.02
3-ZRBLOK 14.01 1224 0.07+0.01 0.10+0.01 1.19 0.02

iz
BT T 18.67 1480 5.06+0.18 5.06+0.12 1.17 0.06
3,5-7-3,5- -2l 11.07 1068 1.04+0.01 1.10£0.01 1.17 0.06
R AL SRR 18.06 1446 0.67+0.03 0.85+0.06 1.13 0.04
1-2.3E-2,5- MM e — il 12.24 1130 0.47+0.05 1.07£0.10 1.19 0.04
Z-DYE-6-(2-Bei L ) -2H- M it -2 - 18.82 1489 0.44+0.04 0.300.03 1.19 0.04
a-4 % 4 i 17.66 1423 0.38+0.01 0.51+0.01 1.18 0.04
5-2.3-6-F HL e -3-Ji- 2] 12.43 1140 0.35+0.03 0.28+0.01 1.18 0.04
i 2325 1844 0.25+0.02 0.20:£0.02 1.12 0.04
2-FRHL-5-F LR 2T 15.61 1310 0.16+0.02 0.17+0.02 1.18 0.04
W JE N 23.7 1910 0.13£0.01 0.14+0.01 1.19 0.03
SR 17.13 1393 0.09+0.01 0.030.00 1.20 0.03

e
B-IRNG 9.6 990 2.09+0.14 2.16+0.14 0.89 0.10
T 17.23 1399 0.33+0.02 0.54+0.03 0.94 0.10
RVAYSH 20.68 1599 0.24+0.02 0.44+0.04 1.05 0.09
3-HIEE+Fde 20.19 1569 0.16+0.02 0.28+0.02 1.08 0.09
3.4-HH2.4,6-0 =M 12.19 1128 0.15+0.01 0.16+0.01 1.14 0.06
- 13.54 1199 0.13+0.02 0.21+0.01 0.98 0.08
S-NEE = 16.7 1369 0.13+0.02 0.22+0.01 1.13 0.08
4.4- I — 16.37 1351 0.09+0.02 0.1420.01 1.11 0.08
3-HEALhe 22.7 1772 0.09+0.01 0.1420.01 1.06 0.08
6-FH A"kt 12.18 1127 0.09+0.01 0.08+0.02 1.11 0.08
FHEHE 22.94 1799 0.08+0.01 0.13+0.01 1.14 0.07
L1502k 21.6 1667 0.05+0.00 0.08+0.01 1.12 0.07
4-ZFApuke 22.52 1752 0.03+0.00 0.05+0.00 1.13 0.07
4-HEA N\ 22.64 1766 0.03+0.00 0.040.00 1.15 0.07
2,6,10- = H &+ = 18.3 1459 0.03+0.01 0.03+0.01 1.15 0.06
a-_ KA BT 19.79 1546 0.01+0.00 0.01+0.00 1.05 0.10

(&S
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it 16.27 1346 1.2840.15 0.47+0.08 1.03 0.11
Tz 14.79 1266 0.62+0.12 0.67+0.08 1.05 0.11
PR 11.26 1078 0.20:£0.02 0.16+0.00 1.05 0.10

S
L 10.61 1043 3.15+0.08 2.76+0.14 0.95 0.15
R 9.06 962 1.97+0.03 1.68+0.01 0.86 0.15
[wNit 5.67 796 0.57+0.04 0.710.02 0.96 0.15
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BT 13.96 1221 0.24+0.01 0.27+0.01 1.02 0.13
2,4- 3R 5E-6- IR IR 17.18 1396 0.21+0.02 0.44+0.08 0.98 0.14
L 13.64 1205 0.06:£0.00 0.03+0.00 0.98 0.14
[(E2S
iy 11.73 1103 14.62+0.44 18.62+0.27 0.10 0.98
2 10.44 1034 5.33+0.17 1.22+40.04 0.05 0.97
AR 11.94 1115 4.82+0.09 4.00£0.21 0.03 0.94
2P 7.86 900 3.64+0.38 3.58+£0.29 0.01 0.92
g 23.38 1861 3.30+0.52 4.69+0.55 0.14 0.92
A 14.47 1249 3.02+0.14 1.37+0.10 0.30 0.63
Z-3-C - 1-J 6.89 854 2.53+0.12 1.31+0.08 0.37 0.62
1-2FJ5-3-1% 9.4 980 0.85+0.06 1.53+0.06 0.30 0.60
4-F 35O -2 7.58 886 0.81+0.09 0.75+0.05 0.42 0.50
[itial 14.02 1225 0.48+0.01 0.33+0.02 0.51 0.42
o-FATHEE 13.5 1197 0.34+0.01 0.54+0.03 0.53 0.41
Z-AE LA 20.03 1560 0.16+0.01 0.27+0.03 0.59 0.38
4-FR O 438 729 0.14+0.01 0.090.01 0.59 0.35
TH Y 2475 2112 0.13+0.01 0.11£0.03 0.71 0.29
ST 20.55 1591 0.09+0.01 0.17+0.01 0.75 0.27
SR 2391 1947 0.09:£0.00 0.08+0.01 0.73 0.26
2-CL A 15 21.71 1675 0.06+0.01 0.05+0.01 0.76 0.25
[TE i 22.88 1793 0.05+0.00 0.09+0.01 0.75 0.25
(E)-6-T-Hi-1-I 12.68 1154 0.04+0.00 0.05+0.00 0.87 0.18
3,7,11,15-P B - 17 doe 3k - 3-8 24.89 2142 0.040.00 0.02+0.00 0.87 0.17
L5 17.09 1391 0.03+0.00 0.06+0.00 0.95 0.16
FEmE 17.09 1391 0.03+0.00 0.06+0.00 0.94 0.16
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16.95%) . 2-(5-F JE-5- 2,45 F5E VU A kg -2- 358 ) TR -2-
K 2 FE - 12 ( 4.68%~6.93%) . 2 H BE (1.22%~
%) . f-55 % 2L (5.06%~5.06%) . FK 2 HE(4.00%~
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#—L>RAH OPLS-DA Sl 534 (El 3), izt TZW
5 czw 12z 7 1b-& % (VIP>1, FC<0.5 8% FC>2),
LR R BKAATR PR . BERR = Z.BE . AR R, 2
P s . O PR IR . AR R S DY R L TR F

Tl . BRER -4 2 22 | 2-(5-H -5 2 Jas L U S kP -
2-F)N-2-FE LFR-5 1R . (3R, 6S)-2,2,6-=H1F-6-2,
Jefis 2 DU S -2 H- ML IR -3 -, 3-2RFEMKIRG | 2,4- R T 3k
KWy . (3E,5E)-3-3,5-J&-2-F . p-45% 40 | o-%8
B2 SRR, 5-PE =k, 4- 3\, 2,6,10-
A=A 4-2F T PUEESE 31 Bl VCs J2& TZW
5 CzwW FHR2ESF MR ERC2ES Y.
23 KIERZFXBESIEMIR rOAV 4

HESTHIY VCs AR R 4% SR, BT
REBUE I IR ERAEAEET R, XL fb &
Pkt F AZER I AL G S P, B ik
S VCs X T RGN FASTEWIE RS £ E
TEVER . AT E & IE B (OA V)™ FitH
XHAE N AR (rOA V) P4 SR BEUE SR TE P BT 19 o
ik, 38 H TS VCs AUBTIER. A TTRSEIAH rOAV
>1, i%Z VCs X FEITTERE ZE; 0.1 <rOAV<I, Ui
I VCs XS EA —ERMESIRTEN . AR
AN rOAV (ISR T 16 Fl VCs(3E 3), TZW
g 9 FET rOAV>1,7 FIT 0.1 < tOAV<1;CZW
45 9 FhITE rOAV>1, 4 B 0.1 <TOAV<l1., 1R
& OPLS-DA S Wrési Reh & rOAV 1H, & /K% 1%
FAPEE . 1-S20-3-I50E TZW Fil CZW T8 25 53 iy S
HEY-

KA 1R H iR (O AV> D) AHXT & i m, AT




5448 5 oW

ZEPiik , %% SPME-GC-MS #AR %54

rOAV SR T T 20508 I 2R M S S o - 329 -

(Ezu.jhﬂ;}dk?
1R

o oo
R T A T

2-(5-F1HE-5- L K U S Ve -2 i)ﬁ Z ELW“—M%M
Ji-A,A-5- = P 4E-5-Z AR AU 2k Aﬂﬁl 2- W‘Br

%t N
(3R, 68)-2.2,6- I HE-6-Z M HEDU . ZH nrmt 3- E‘
3+(1- Fﬁ%&%) AR T bt
2,4-THU T

[l AERE
Z-PU 5 -6-(2-8 A HE)-2 H-DH -2
(3E.SE)-¥--3,5-—fii-2-8
1-2.3-2, 5052 — EJ

D
72%! Emﬁ]
BB 2H

e
LA

A 0
<1 o
& 1
Fig.1
20 " TZW
— 15
§ 10 ] //////////ﬂll“h\\\\\\\\::iZVV
S @)
& —10
715,
=20

40 30 20 -10 0 10 20 30 40

PC1 (76.8%)
AR T. T ELIBARIER LAY PCA BRIG5>
s

Fig.2 Scatter plot of PCA model scores of volatile compounds
of Zijuan white tea with different processing processes

2

T FRAT, FEAR Z AL S Pl 2 A 312, 1
J-3-WEHY TOAV {HA 100, HARXT & A AR w5
HEEAK(0.0001 ng/g), BIMVEE . Bilhin . I8,

JEV IR AR EALBHEALI =), L4 uE I JEaf
A5 SIS IS EEAR L, KA R R
T 1= 085 -3- PR H A AR A B, X 580R A H <
PTE A B DTk, HAEREAA BRAEIR AT/ — LRk
PR OER . & B IBE), X RS H]
VEA, nTRE S E TZW HETF CZW =3 | 255

«fﬂg

2.04
1.81
1.57

1.10
0.87
0.64
0.40
0.17
—-0.07
—-0.30
—0.54
-0.77
—-1.01
-1.24

cﬁ@

A a2
cﬂ>ﬂ cjﬁl

AT T 2508 P2 R AL A A A

Heat map of volatile chemical compounds of Zijuan white tea with different processing processes

PIR ST i i, 2 KR T B/ /255
a- R E LR RO e EE) . -5
B (AEF R R GRS R L
BT LN (AR ) . AKAGTR R (A8 . —E) .
Z-FEAEAIE(IEE) . O CRAF . 1 )rOAV>1, BiHH
XL ALG XN SR 2 A OB A BRI
TTHR, B-IFTArE (AT ) . DRl (BT ) . Tt (e
;) Z3-Om-1-FEEEF . 457F) (0.1 StOAV<1),
XF TZW Fll CZW S HREAT — & B/ ; ke
BEIERT . ) . LIRMBEER CRAY . 2577 ) | 2- Bl
(RBF. 257), AU TZW T HA —E EHHTE .
H IR -B- 50 22 AL A KR
Ea\ FrEE, Z-3-Cu k- 1-B574E TZW 1 AR & 55
T CzZW, Ui AR T T A/ FITF TZW feR
FRAL A 25 . & AFNESIE. TZW
WA EREN a- 5 240 2R p-52 %2 400, 3R
AR AN ZABABRURE . O S T S AT,
[Fn 5 BAZ25F 0 2-3-CU04-1-05 . BRI EEESFn 2-
BRI RIVE R, TE R T HALE R EFREAL. w2
TS BTRE 5 CZW H AR 5 R AR 1Y a- 585 2410 |



- 330 - B Tk B 20234 5 H
03 A OPLS-DA plot - (T:%\\’)\\/] JB, FEERIE T EE S L LA S g TP A K&
02l U2 AE TZW 5 CZW P rh & SLELAT W 5 11
S ol A b S, T Al S EA (75 (4 R R RK A i
d o O i 5 AT IR 10 3- Bt RV AT 5.
= 0 3 Hip
—0.2 |
TS I — — ASCRI GC-MS R, LA B8 2R
-2.0 -15 -1.0 =05 0 05 1.0 15 20 WFSE Tk 55100 “%’fizﬁ"gﬁc“:nfﬂgﬁ*ﬂr, P p S
) e R 5 5 2 PR 0 T 7 R HEAT N T, X
2t e f VCs PEAFAEPE S 5E LS T, 75 I 5L 1T rOAV
Y T L - FE A5 T SR (1A 50 VCs, H 35 h LABE
' § S WEA . ZRIRL AN Y 82 Ff VCs, CZW
%1 | TZW BT AL AR, FOh S5 tams . K
= 06+ g T FF G . 2-(5-H JE-5- 2.0 SE D0 S0V -2- 3 ) T -2- 5
; ZBR-TRTR . AP E B8 24 R R L BR
0471 sutistics G-p-4E % 4 | (3R, 68)-2,2,6-= I H-6-Z Y
024U gznzﬁcam' . 5 -2 H-MH M -3-5 . 2- B I A o o B4 5 A 10 Fil
. Down: 4 5 VCs, 5 Bt B L& WIHY 63%. OPLS-DA g5 %
U (SN SN . S fﬂ%/ﬁ—ﬁ—%ﬁjé@ﬂ\ 2-(5-F H5- 7 JFs B PU S IV -2 -
20 95 48 A5 A0 o5 Q5 015 § N . .
S B PI-2-BE 2L BR-TRIR . 1D AENE | SR 2 A
B3 RIINT T 2400 (A ) OPLS-DA gl 1 P IRERESE STRN Vs SRl Lt i i aibic
43P (A) AT 5 (B) 22544
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processing processes
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Table 3 Aroma contribution of volatile components of Zijuan
white tea by different processing methods
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