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Effects of withering method on the aroma composition of y-aminobutyric
acid white tea
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ABSTRACT: Objective To explore the effects of withering methods on the aroma components of y-aminobutyric
acid (GABA) white tea. Methods The headspace solid-phase mextraction-gas chromatography-mass spectrometry
(HS-SPME-GC-MS) combined with sensory evaluation and odour activity value (OAV) was used to compare and
analyze the differences in aroma components between naturally withered GABA white tea (TY) and compound
withered GABA white tea (LY). Results A total of 39 kinds of effective aroma components were identified by
TY and 41 kinds of effective aroma component were identified by LY, and the concentration and OAV values of
LY were significantly higher than those of TY (P<0.05, FC>2 or <0.5). The aroma of TY was strong and
persistent, with fruit and orchid aroma, the aroma of LY was fruity and fruity, with orchid and gardenia aroma, the

compound withering was beneficial to the accumulation of fruit aroma. Conclusion Compared with natural

HEWB: FRARFEEEIH (31460215), RIETHIEHARGEAATH (KHZE[2014]1782) . mHIEHAEITRAHIR SIS H
(2020Y137)

Fund: Supported by the National Natural Science Foundation of China (31460215), the Yunnan Ling Industry Technology Leader Project
(Development and Reform Commission [2014]1782), and the Yunnan Provincial Education Department Scientific Research Fund Graduate Project
(2020Y137)

MEBEEE: WA, W, Hde, EEFEIT I AN T 525304k, E-mail: 595778901@qq.com

*Corresponding author: LI Ya-Li, Ph.D, Professor, Yunnan Agricultural University College of Tea, Fengyuan Road, Panlong District, Kunming
650201, China. E-mail: 595778901 @qq.com



%513 R, f BRI - E AT IR A A USRI BRI 4345

withering, compound withering is more beneficial to the enrichment of linalool, 2-heptanol, 1-hexen-3-ol,

3-methylbenzaldehyde, dodecyl aldehyde, hexanoic acid, nonanoic acid, 2-heptanone and other substances which

makes the fruity flavor of GABA white tea outstanding, and the floral, clear and creamy aroma are more significant,

which is more conducive to promoting the formation of excellent quality of GABA white tea. The results of this study

can provide theoretical references for the development of GABA white tea products with different aroma types and

the innovation of processing technology.
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y-23 3% T R (y-aminobutyric acid, GABA) K& & y-%
FETERINE, AWERALES, &Mt GABA FHE,
AR A S R B, SRR Uk g U A g R,
fof PR ] = 6 h JE 2RI -2 T IR R o R P,
AR RAABEAZE I T A% GABA AR ALK,
SR FLRAE ML v ASVE BT . B AT, GABA ZRAIBEGT 3=
LNy SUNES & SN SR B SN S NE e S TR O]
GABA HARSHSREI TN AW HE, T A AL 151
BRSO AREH . F TR RE EREE
MVE, AR RN T T2 T. GABA 7%, X3
R HT N, ARTRAR T LZT GABA
125 XU B A TR A SEEE GABA. [ 45 KU 5 ) 9, [R]Bsf
A Z IS T R RS T,

IR AR RIR Z A B Ar B W i bR, g T HoAb 2%
e, PRI T TR, EEONZER AT ERE, A T
S HMERE T . EASRRIRIN LT T H R . AR
T B R RURRLOL SRR, e Uk B AR, A
BB EER T, dps st E BTk, N
A R AR, &R ) S SR A O AR A L )
PoE T EAZSIE R AR R B, AZEZERMAEZI AR
FRSERFEE R E, ARERRE T AR RA R
BAER; BN —CRE R A KB, i
FESMARER, HREFEHEYREED. hEEA
RN, AR, #E . Wi . MEE . SR ERESE T
FeU I A B 5 T

R VEA I e T i &R0, S5-I
ik (gas chromatography-mass spectrometry, GC-MS)Z54
THEE TR B RS RS 50 8RB0 ik, WLk
SR S AR KRB M E SR, B AT
S5 PE(E (odour activity value, OAV)F] A%k ) GABA
FIZ B0 5 HE P 2 2 b X g 90 i g e, feE
FARFAAIE 6 h A ARERF S p- B E TR0
AR, B LIRS R AFSE, RARSAEAT 6 h 5
RIA L, DIAARERME XEW LI T AL, U

902 - [ R fof 2 B-SUAH €438 - BT 7 5 (headspace  solid-phase
mextraction-gas chromatography-mass spectrometry, HS-
SPME-GC-MS)45 & OAV 73T GABA 145 IR R S
Yy b, RIS R 22 08 7 ok GABA FZR &R
Wi, P A AR R A ZE R PR T2 GABA FIZRIY
FHIEE W, B F RT3 2 00 R e S04

1 MRS RE%
L1 #MR5IKF

=Pt 10 5 (Camellia assamicavs Yun kang 10)Z5H} 5
RpBEF—2F — I T 2021 4F 4 A 30 HR A=A KA
R EFEF S RIS .

SACT(orbral, EER ARG RAR); EC
PE(E kA, EE Merck A H]); 5 RRIEHRIE G (R PR,
ke, =gV I AEYEARB A RAF).

1.2 UFE5E%

6CHO941 & I 4k T ML (T VT _E v WL 03 A3 BR 23 D );
8890-5977B S AH (A ik- BTk X . DB-5SMS E4H4E41(30 mx
0.25 mm, 0.25 pum) , DVB/CAR/PDMS Z£H 3k (120 pm)(3 H
Agilent /AH]); MM400 Bk (#8[E Retsch A 7]); SPME
AllowCond [ M ZE B3 & . Fiber Conditioning Station
ALK E | Agitator FE IR Gi 1 SRR 20 A A FR
/NI
1.3 LWHE
1.3.1 ZBRAEHE

W AR GABA AZCNMIRA, 45 TY; &3
ZEY GABA A2 RSCIRA, 45 LY, L2AWBRNT:

TY ZFEfl G RRPRSEUH 6 h 5, MEHEREE(S+1) cm,
T (25+3)°C MR B 80%+5%IF 451 T 1 H 2k 251 86 h,
60°CHETHLHET.

LY Z5kEf 45 FERREALIE 6 h 5, TEREERE(5£1) em,
TR (2543)°C JRJE 80%£5% 4 T EMNZEI 60 h, =
SMEFYE E S XIS H I 4 h, SPERTEEG 40cm, H
12 40 cm)p 18 h, ZE 4 H G 4 h, 60°CHETHLALT .
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FE N AR R A B S g mam, AR
FHMEFEE S XA T4, TY 5 LY 2R A # L
JE ST W BT F ST L, BE R 60°CHE
ERT,

1.3.2  FAAEm

R A SRR I 2 R S A S PO ) g A7, A 3
AT
133 ZEFLHESH

R S 18 S POy e W B A 7 T R BT

MR A (DA R R4 A Wk P :

; VIR AR
BRI (g m&({g”)g)

(1

134 AokEEMITE
OAV I &AL ) 0B vk 3 5 122 0 o s R 1 1)
HAE, AKX Q)

oav = & 2)
OT

AR CRRERE NI 5 (ng/g); OT ZoREA
B SRIMES 2 SCHR P R B (ng/ )2
135 REFF

£ 08 GB/T 23776—2018( Z5 Mg 17 #1177 ¥ JFl GB/T
222912017 (%8 ) . RVFR SIF4r RS 4 =0T E
GABA FIZRRM i o

1.4 BUBSH
FIF SIMCA HA4#47 3 R34 HT (principal component

analysis, PCA), SPSS #1777 25347 o
ER55H

21 ARZFAFN GABA BEHNERENEHESR

% HS-SPME-GC-MS 43 Hr % E, WiFp A 2598 77 0
GABA IR HIbS e 41 R &SGR 1), Hob TY %58
39 Fh, LY S5 1 41 Fh; TY o 39 A<l LY &7
1, TY W UE BIPERMY IR R SR 3-FR Jkmgim, 435l HAy
SERFRABIERER O, S Y 41 Ff R £ 8
SHEEZE(10 Fly . BEZE(6 By, MR Bl JE2EG Al W7
iy ZEMEGPI3 T ERIE(10 BT KPS, AHET TY,
LY ARG S S AR, FC A 12.04 £ @
RE ., X, REYEITESNIEINT 61458 pg/g
(FC=12.71).561.32 pg/g (FC=12.80) . 157.63 ug/g (FC=11.95).
198.3 pg/g (FC=11.18).

PIFPOR R 2208 7201 GABA FAZSIAS R4 PCA
B EUE A 1R, PCLY 95.60%, PC2 4 3.69%, it
TIMRER K7 99.29%, 52 W BIARE ih 22 18] 5Tk 2R = B T 1,
ARSI 1SS T ARIRI 2208 U GABA 4%
TR B AT, B TY 4By, LY 7643213
g¢, SEBL T AHMBIRIX 4y, R HRZEN GABA HAME
KZEM GABA AR EHEW A A 2R B % Bl b
AP HIARFZER T 2T GABA FIAEH WA
TR 22 5(P<0.05), LY WESYFREEEE, Wk
FKHEMEE.

#1 FREZEAAN GABA AEMESKS
Table 1 Aroma components of GABA white tea with different withering methods

75 ik cAs  BEHEH R e FC
TY Ly (LY/TY)

Ji 2k 52.47 667.05 12.71
(E)-3-C MEE 928-97-2 854.63 1.00+0.19* 27.6+4.92° 28.16
2 Oy R 78-70-6 1107.19 36.14£6.07° 393.78+24.51° 11.09
3 2R 60-12-8 1116.14 0.81+0.18° 37.97+3.11° 47.86
4 2- P 543-49-7 900.03 0.48+0.10° 33.04+3.81° 70.23
5 1-C -3 4798-44-1 865.29 0.16+0.02° 3.27+0.57° 21.14
6 -3 3391-86-4 979.76 0.90+0.10° 5.57+0.48" 6.30
7 (E)-6-T-4-1-F% 31502-19-9 1152.97 0.05+0.01° 0.68+0.08" 14.33
8 (Z)-2-15 -1 -0 1576-95-0 764.28 0.25+0.05° 2.97+0.63° 12.24
9 LB 111-27-3 868.77 0.36+0.04° 7.32+1.21° 20.60
10 ol 106-24-1 1251.02 12.32+2.22° 154.85+12.7° 12.78
X 14.39 172.02 11.95

11 L 66-25-1 796.82 2.3120.26°
12 3- IR R 620-23-5 1216.97 1.79+0.19* 10.18+2.98° 5.74
13 (E)-FrHEITE 141-27-5 1266.43 12.33+2.2° 154.84+12.64° 12.77
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= 1(5)
) AR B/ (ng/g)

7 L cAs (R — — LYTY)
14 YR 112-54-9 1204.81 0.04+0.01° 0.12+0.01° 3.33
15 25 112-31-2 1204.83 0.04+0.01° 0.12+0.02° 3.28
16 % R 100-52-7 961.84 0.19+0.02° 4.45+0.83° 24.33

(&S 47.56 608.88 12.80
17 O iR 142-62-1 1008.78 1.71£0.34° 40.71£2.75° 24.22
18 TR 112-05-0 1265.43 12.33£2.2° 154.84+12.64° 12.77
J&J 19.48 217.78 11.18
19 y-RATH 99-85-4 1059.13 0.69+0.11° 2.69+0.25° 3.96
20 (H)-FrE M 5989-27-5 1030.66 4.25+0.65" 15.21+1.34° 3.65
21 3,4- " H 32, 4,6-9F =4 57396-75-5 1128.11 0.50+0.08* 4.33+0.45 8.79
LB 1.85 10.88 5.88
22 3-HIEER 585-74-0 1186.64 0.05+0.01° 0.20:£0.02° 4.25
23 2-C% 3-5- 1 B3 (2H) -k T i 33922-66-6 1261.71 0.18+0.07° 1.55+0.13° 8.59
24 Z- DU -6-(2- % M i )- 2 H- b e - 2- ] 25524-95-2 1487.94 1.00+0.07° 4.34+0.77° 437
25 1-(2-F23E-5- I IL IR T )- Tl 1450-72-2 1309.6 0.17+0.02° 1.30£0.25° 7.58
26 a- &% 127-41-3 1422.61 0.19+0.03* 1.17+0.16° 6.36
27 TR 119-61-9 1634.7 0.06+0.01° 0.13+0.02° 2.20
28 2- B 110-43-0 887.67 0.20+0.04° 2.19£0.31° 11.45
AW 3.62 40.36 11.15

29 3- P mg 83-34-1 1386.19 - 0.12+0.03° -
30 J5 R AP (kIR A 5989-33-3 1072 3.58+0.53" 39.66+3.47° 11.30
31 1-(2-K R JE ) - 1- )3 ] 3194-17-0 1115.88 0.04+0.00° 0.58+0.06" 15.18
ES 16.76 162.98 9.72
32 LIRS T MR 93-29-8 1446.71 0.20£0.03" 1.10£0.18° 5.67
33 FERIR £ 1 628-97-7 1989.83 0.02+0.00° 0.40+0.10° 19.98
34 (E,Z)-2-C 1R 3-C M B g 53398-87-1 1430.06 0.10£0.01° 0.78+0.16° 7.58
35 2 -3-C I FE R T 3681-82-1 1003.31 0.75+0.15° 5.69+0.29° 7.78
36 LR I i 31501-11-8 1377.16 11.89+1.18° 1.01£0.23° 0.09
37 F R R 7 A i 142-91-6 2019.8 0.060.00° 0.37+0.10° 6.85
38 LR 140-11-4 11613 0.05+0.01° 0.40+0.05° 8.47
39 AR IR R A 134-20-3 1341.5 0.20+0.03° 0.74+0.06" 8.47
40 KA 1R Y i 119-36-8 1195.19 3.40£0.61° 152.19£9.04° 45.56
41 y-+— g 104-67-6 1625.93 0.09+0.01° 0.30+0.03° 3.43

T FAFIAR/NG F RN BAT 838 22 57 (P<0.05), -RR A F i, T,

R?Y=0.9560
SRS

oTY
LY

E 1

R2X=0.0369

ANRZEP I GABA FIA IS s i

Fig.l Principal component analysis of aroma components of GABA

white tea with different withering methods

554 (fold change, FC).

22 AREZEAFN GABABZEHTHESEREEH
V2K

T P<0.05, H FC>2 5 FC<0.5 Mtk 55k, LM
MR GABA AZHiHEH T 39 M EEFtE
Y HETF TY, LY A | MR & AL, RO R ielg, 7
A KANAE B SAFAED, oAy 38 Ry Il & i & 1 hn, 4y
Hran e

FC=20 M)A 8 Fh, SHIEIT 3.11~148.79 pg/g,
HE 2-PERE(FC=70.23, HA AR i E7) . 2- 7R 1
(FC=47.86, HATZHN . M bimi £ A R BORT) . KR i
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(FC=45.56, HAMM. R, FEERLEFER). (B)-3-C
JRBE(FC=28.16, TH& . &), KPB(FC=24.33, HHEHE.
&), CRFC=24.22, HARRHAEIAHE). 1-CH-3-
FE(FC=21.14, HLAZM . MR IHFAMBERTET). OB
(FC=20.60, & . & . HH) 2L

10<FC<20 ¥ 10 Fh, SEHEINT 0.38~357.64 pg/g,
IERERIRR ZBR(FC=19.98, 55857 . W . WIhi&). 1-(2-
Wk )-1- TR B (FC=15.18, R &) . (B)-6-F F-1-
(FC=14.33, 7). &HMEEFC=12.78, HAT. HHE.
BP | HEEEES) . (B)-FrEBEFEC=12.77, WIIHIEN
RBE), TERFC=12.77, B . Bk . EXEELF). (2)-2-
Jods-1-BE(FC=12.24, & JHFFHFR) . 2-FEH(FC=11.45,
HATHERE | A 5 R . 5 R B AL (DR ) (FC=11.30,
HAEF) ., FFRE(FC=11.09, HLATFHHGH &F 0016 5)0,

S<FC<10MHIEA 1250, S8BT 0.39~8.39 pg/g,
F0 45 3,4- " HI3E-2,4,6-F “H(FC=8.79, G EES).
2- JE-5-H 5L -3(2H)- K M iR (FC=8.59, 1E7%). Z B Ts
(FC=8.47, HAWE | N, KI{EHFEFR). BEAFLRH R
HE§(FC=8.47, &), NX-3-CMHILZMREE(FC=7.78, 55
R RE YOI (E,2)-2-C 18,3-C M 55 (FC=7.58, X
B, T RJVESAE) . 1-Q-FRI-5-H IIIL)- L
(FC=7.58, #lF). AR F N ER(FC=6.85, & . BF). a-
KB LN (FC=6.36, HAEHk . HHGEFHR) . FH-3-B2
(FC=6.30, fitFriEH< . HE . HAKK) ., 3-FHERFRE
(FC=5.74, BAMF . R, £F 2 HEEEER). 4R

FTEMER(FC=5.67, B . T . HJIBELRF).

0<FC<5 YA 8 Fh, 3G T 0.07~10.96 ng/g,
{35 Z-DUE -6-(2-1 0 3k -2 H- ML -2 - (FC=4.37, S+ .
Wi, AKEL Bk RFH . AFMEEES) . 3°-H K
LHA(FC=4.25, 1R 1% 7)) | p-#AIME (FC=3.96,
EAFFEERR )P | (H)-H7 M (FC=3.65, Mt i 18 17
)P - — MR (FC=3.43, BRI TIEFS) . A HEmE
(FC=3.33, FHMIEFAMEE ). B (FC=3.28, MFE.
). ZHEWEI(FC=2.20, A FHKMEILEFR).

GABA 2% FEIE LMY R A& RAFEIN R 2POFR,
5 TY Mk, LY #AEFESYEILMMZ, LHERY)
REE, WHRE. HE. BHE. BEF. BEHEEES.
GELIRET T, RE IS LY B T TY, TY S RAREE
A, WRFEMZAET, LY RHFRAB, W2 FHE FAeTRE,
5 TY Mk, S8EEFEIIST—3.
23 AEZEAFN GABA BRI XEEFSEEYR
ST

Vb AN TR) 5 B 22 11 B A< 5 1) % S B A A 10 BH
TR B ARSI, OAV I T4 5 T B H S W i 2
FI £ KU R AR 0 o 2 5 1) B BT BP0, 2R 2 1
ST, R TTERAE A B4y, BT Z A AE AR
IR T AR ZE M B SR AERY . fiABFZT 42 0AV
H LATEAN AS IR B 400 S % 25 R R S Tk, OAV
fH>1 B B4 & MY XA &R A — W m,
OAV>10 [7 S M3 X B AR Tk K12,

%2 GABA BEFEEZELMMRERSFME

Table 2 Flavor characteristics of main volatile substances in GABA white tea

il i

PRI, OO 3-HIEmIWE . KAGR
R 1-Q2-WRMHHE)-1- G Hd . (B)-Frgis . 2-BEf | 13
34-ZHIHE-2,4,6-F = . oo BB AN 3-HELIR N . p- R . (DB . - — ISR
WO, 1-Cf-3-BE . TR, F5RamEa ey (kmg sy, J5HapE . 2-00 3E-5-H 3-32H)-Wi il . R

1w i E 9
(E.2)-2-C 1R 3-CHlR . CR T s
R TRIPEE | AT (2)-2-T-1-5 3-HTBLAR R | ;
FEEmE . S ZRRVER

At 1-(2- ¥ 3E-5-F JLORIE)- 2 il 1

B (E)-6-T-¥-1-F& 1

WA AR SETR H R Y R 1
IR &7 1
R.EE e R A i 1
R E . PhhE PRl . X -3-C 0 5 R IR 2
A AEE TR 1
HE . (E)-3-C Il 1
R EHE. AF 0 -3- 1
R, & BEEF CEE 1
RE . ME . AREF Z-0 % -6-(2- M ) -2 H- N i -2- ] 1
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fer, S FER TN - R T R AR AR IR
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e 3 BiuR, LY M OAV HF R F TY.TY A OAV>1
&SR 14Fh, A OAV{E>10 94 75, 25 R (E)-3-
CUAEE . 2RO HE  p- AN . (DR . o- 525 22 |
Dy R EALY (IR L) KRR HTR, LUREWIET N £,
HACHMER .

LY #1H OAV>1 &S IT 18 #, Jrf OAV>10
1S Fh, A 5N(E)-3-CUREE . J5REE, 2- 2RI, 2-BRRE .
1-CV-3-F . 3-FRLOR I . AR, R, T, »- M
W . (DR (1230.56), o5 220 2-BE , S5 RE
FALYI (R EY) . KR ER, LA 8 FiE TY H OAV
{H>10 RIHEEH P, AR REL, 2-JIFE. 1-CHF-3-
f, 3-FSLRHEE . AR, O, T, 2-Pi, DIRF

MR p- 2 T IR 1 B SRR AR 25 5 Al SOy 7
HARZE IR RO T E, FREON R —, TR,
A BN E, MR XZEREN TS H P, 2=
e N R AE AN TR DGk R B e RS- 5 5 TE AR AR A 2R A |
AR MR RN T HOR B2 5
AR TAIRA, B GABA FIASHYAE =X 7= M
A PR —E 20K, IRARTRGMER GABA FA A4
PR A S R A AR S

®3 TEZEAM GABA BERXBELMESHIH OAV H
Table 3 OAY values of volatile aroma components of GABA
white tea with different withering

OAV
YR, HYORIER, WHEEE . WPihE &%, W) CAS OT/(nglg)

RRE AR AT 4 IR, 25 SRR R AT, TY Bk YL
ARERA, A WA 28, HEBEEHEIEEY BN (E)-3-C (E)-3-CHis i 928-97-2 0.07 1430 394.23
IR, 2ROy . (DI . o R 2, Y F R 78-70-6 0.39 2.08 97.36
RS AL (DRI D) K A R P s LY SRAARRAL, ST 7 60-12-8 000567 3287 20661
NG FAER, HFEF/EIGMEY R ISR, -l 1- - 43407 0al 1 soss
CU-3-B ., 3-FABLOCHIRE . AFERE. R, TR . 2-BFf. ' ' '

1-OW-3-8 4798-44-1 0.07 226 46.76
3 4 CLE 66-25-1 0.07 0.55 1.77

SV I BN [ A b BB 1 25 5 SO R T T L SRERFE 620235 0045 5130
AARERAE XNERE RPN AR, FWRKE H R 112-54-9 0.35 5.11 29.08
R AR AL R ERES, BIRAERPY, pATS 112-312 0.02 1.82 5.97
RIS LIFAEIIE, S04 F SR TSI, 8 S lo0sr oso o oal
IR0, BHshi b, XA R, Rl R AR " o] 500 ll sLel
7, W EMEF ST R, EXBRIERIARE e ' ' '
LR, RS PR EE A P A B i 2 I 2SI 1), 4545 H m® 112:05-0 089 14.24
MG | e SEAL P D B AR A 25 UR SRR LA N L A SRR AR TG R 7-FA TR 99-85-4 0.0075  1643.11 20647.07
FEATEZE, HRRAAREINAERTB, HEEEN ()R 5989-27-5 0.32 112.95 123056
FRTEIARLS &, WG T A0 Te i LA, 520 T CEBE 17als 001 42450 15200
NSRS A R B AR 4, S il - o430 o4 40 ses
BRI RS H BT I [l A AS A T S A A A fb R VTR O, ' ' '
AR B IR A AL B, 6 S50 ek i SRR sl 050 ' 0-25
K, KHFhi AR, HZE P A A ﬁ*ﬁ?g;f% 5989-33-3 032 1118 123.93

R AT AL LS T A S A e e e on
FLmE R AR B FLA 3 40 75 S T GRS N Ak, B o ' ' '
T L 48 25 o I WL B e 0 4 AR AT SRR 7 AU AT, KRR 119368 0.04 85.01 380475

F*4 BEWEFE
Table 4 Sensory evaluation results
bSiz TR VRS AU y/id .

fp Y
A (25%) (25%) (10%) (30%) (10%) B
- BRI 8 WA, AL WER T3 s o170

M ER(92.00)  HERA . 22AER(90.00) (91.00) (93.00) f;‘i)%f ‘
Ly pigo ks REBAFEA, AT AL fEf I H 3, sk 92 45

ZEMIEAG(91.00) A AR . HEFAEF(95.00) (92.00) 5(92.00) (91.50) '
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AR HS-SPME-GC-MS 454 OAV Xt [ 4R 25 1

M XZEJAN GABA FIAHF AW Bt AT L, X
ZJAHI GABA FIZRHIFE R AMEM S B S, SR S

=
=]

, CLEAN 3-FHEms| w0 52 sUZE ) GABA FIZR 4 A 15

RYEYIT . ASRZEME GABA FIRFSIRACREA, WARE
A, EFEMA GABA FAFRERAR, iy 218
7187y, A KBRS, REY U E, AR i
s BAE . BEEEE. ZAFEMK GABA H7%
AR T A RUXIR AR A, HLA R SRR, &R
B, AR TIIEEE, 2-58E . - -3-BE . 3-
HIJESRHIE . AR, CR. TR, 2-BRMASF Y B B3
A WIS R A T A AR GABA FZ8™ b SN T
TS %

SE MR

(1]

RONGCHEN L, LI Z, LENG PS, et al. Transcriptome sequencing reveals
terpene biosynthesis pathway genes accounting for volatile terpene of tree
peony [J]. Planta, 2021, 254(4): 67.

MU, 45A, %, 45 GABA WSS THARBISD]. PEE
Y58 IR, 2012, 18(7): 32-36.

YANG SR, LI YL, YANG MR, et al. Research on the processing
technology of GABA sun-blue tea [J]. Food Nutr China, 2012, 18(7):
32-36.

FI5, BRASC @& -2 TRREZ T LA, 2@, 2019,
46(1): 32-37.

WANG F, CHENG BW. Study on the processing process of high
y-aminobutyric acid rock tea [J]. Tea Commun, 2019, 46(1): 32-37.
WIS, AN, PAVUTE, S 2 RIS S L -0 TR
MIFFEL]. AR R (A ARFLE), 2013, 28(4): 512-516.

YANG MR, LI YL, YANG SR, et al. Study on the processing of
y-aminobutyric acid tea from fresh leaves of Yunnan large-leaf species tea
trees [J]. J Yunnan Agric Univ (Nat Sci), 2013, 28(4): 512-516.

Ui, GABA FHAS MBS [D]. BWI: mml k%, 2012.

YANG SR. Study on GABA Pu-erh tea [D]. Kunming: Yunnan
Agricultural University, 2012.

MR, I, B2, 4. GABA WHAEFIN T T 2MBFRI]. &
LT & 5245, 2013, (3): 45-46, 69.

LI JE, YANG MR, ZHOU HJ, et al. Study on the processing of raw
GABA Pu-erh tea [J]. Agric Dev Equip, 2013, (3): 4546, 69.
BEVILACQUA M, RASMUS B, FEDERICO M, et al. Recent
chemometrics advances for foodomics [J]. Trends Anal Chem, 2017. DOI:
10.1016/j.trac.2017.08.011

FENG ZH, YIFAN LI, MING LI, et al. Tea aroma formation from six
model manufacturing processes [J]. Food Chem, 2019. DOI: 10.1016/
j.foodchem.2019.01.174

WA, EERE, MK, SF SAERATIN T AR T R B 8l
SAT]. BACESEHE, 2022, 38(1): 306-314, 20.

FU JH, GONG LJ, YE XM, et al. Study on the sensory taste

characteristics of white tea and related contribution components [J]. Mod

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

WA, W, MFE, S AERE AL R M RO STk 43
WFFEI]. B dh T RHE, 2022, 43(7): 286-293.

TONG YL, FAN FY, TIAN YQ, et al. Study on the sensory taste
characteristics of white tea and related contribution components [J]. Sci
Technol Food Ind, 2022, 43(7): 286-293.

i, WREE(S, MET9%, 58 PR R 2 RN AW B4
BR80T R S5HR, 2021, 41(16): 17-21.

CHEN J, CHEN GX, YE NX, et al. Bioinformatics analysis and
expression analysis of differential genes in white tea withering process [J].
Agric Technol, 2021, 41(16): 17-21.

FRATIR . AN )22 08 5 20k 28 BT B2 R (D] AR 2RI, 2020, 42(6):
35-36.

CHEN KI. Effect of different withering methods on white tea quality [J].
Fujian Tea, 2020, 42(6): 35-36.

HRALAE, Jr &P, MRdxske. ZEUR T 2R S AR B AT S )], £
BT 5T &, 2021, 42(13): 77-83.

DENG SB, FANG SN, LIN JL. Study on the effect of withering process
on the quality of Fuding white tea [J]. Food Res Dev, 2021, 42(13): 77-83.
AL, AL, K, . A TR A AR A A A B
JE ] B E SR, 2020, 36(12): 92-102.

FENG H, WANG FQ, ZHANG B, et al. Comparison of biochemical
constituents and sensory quality of narcissus white tea made by different
processes [J]. Mod Food Sci Technol, 2020, 36(12): 92—-102.

TR AR, R, S RRE AR T A E AR RURE
FRIFEIRI]. P EYI2AR, 2019, 40(11): 2236-2245.

WANG FQ, FENG H, ZHU XY, et al. Effects of shaking and kneading
processes on biochemical composition and sensory quality of white tea [J].
I Trop Crop, 2019, 40(11): 2236-2245.

DAI WD, DONG CX, MEILING LU, et al. Characterization of white tea
metabolome: Comparison against green and black tea by a nontargeted
metabolomics approach [J]. Food Res Int, 2017, 96: 40-45.

St WA, R, A WA EEARCER) BIRAI AT
o b R AE A3 BT (0], 6 A 4 4 R R I 2F 4, 2021, 12(15):
6233-6239.

SU D, LI YL, LI SJ, et al. Development of physical samples of sun-blue
tea and Puerh tea (raw tea) and their quality characteristics analysis [J]. J
Food Saf Qual, 2021, 12(15): 6233-6239.

HHIC, wFH, YPFIPE, 55, 25T HS-SPME/GC-MS FlHL P AR T4
R TRRBUHE KA S 2 [J/OL]. £ ihBlaE: 1-13. [2022-05-22].
http://kns.cnki.net/kems/detail/11.2206.ts.20210911.1255.018.html

HUANG GY, GAO Y, XU LP, et al. Analysis of volatile components of
dried jujube and its different extracts based on HS-SPME/GC-MS and
electronic nose techniques [J/OL]. Food Sci: 1-13. [2022-05-22]. http://kns.
cnki.net/kems/detail/11.2206.ts.20210911.1255.018.html

XUFEFN, B, BRTAE, 5. PIRPGE R R R KR ST R KU 4
PSS, AREES T, 2021, 21(7): 109-115.

LIU CH, HE H, SHAO XH, et al. Analysis of the variability of esters in
the fresh fruit of two pineapple species and their brewed fruit wines [J].
Storage Process, 2021, 21(7): 109-115.

b, AFU, Bk, F. 24 | SRRZER L AR
WL, B e TR 2R, 2021, 12(24): 9530-9538.

WU T, DENG XJ, LI YD, et al. Study on the chemical quality of white tea



5513 W e

fer, S FER TN - R T R AR AR IR

4351

[21]

[22]

[23] 1

[24]

[25]

[26]

[27]

[28]

[29]

[30]

with different withering processes of Camellia sinensis vs Yunchaxiang 1
[J]. T Food Saf Qual, 2021, 12(24): 9530-9538.
LIN Q, HUI N, LING W, et al. Analysis of aroma-active volatiles in an
SDE extract of white tea [J]. Food Sci Nutr, 2021. DOI:10.1002/fsn3.1954
LR, #PHY, #3048, 5. JET HS-SPME-GC-MS il OAV %5E 1T
PAROCHEFYIR]. &5 TR, 2022, 43(9): 251-258.
YUE CN, QIN DD, LI WJ, et al. 1dentification of key aroma-presenting
substances in Fuliang black tea based on HS-SPME-GC-MS and OAV [J].
Sci Technol Food Ind, 2022, 43(9): 251-258.
k. PR T RLLAE SR RO T AW [D]. WM Rz

ZWU:%L, 2014.
PAN YB. Research on the aroma characteristics and key processes of
floral and fruit flavored black tea [D]. Fuzhou: Fujian Agriculture and
Forestry University, 2014.
ZHANG H, WANG R, WANG T, et al. Methyl salicylate delays peel
yellowing of ‘Zaosu’ pear (Pyrus bretschneideri) during storage by
regulating chlorophyll metabolism and maintaining chloroplast ultrastructure
[J1. J Sci Food Agric, 2019. DOI: 10.1002/jsfa.9737
FRK. AR A & 22 ST E (D). Todh: VL
IR, 2014,
WANG XX. Study on aroma substances and their differences in soy sauce
and strong spiced white wine [D]. Wuxi: Jiangnan University, 2014.
L S W A R e A f N0 | D) Ml | e S B P 4
Fl2BE, 2015.
YANG T. Analysis of chiral isomers of linalool in the aroma composition
of tea leaves [D]. Beijing: Chinese Academy of Agricultural Sciences,
2015.
SREIA, A3CH, 2K HPLC-DAD I [N /R UL LR 9 6 Fh
AT TRELZY, 2014, 45(24): 3569-3572.
WU JJ, LT WM, LI TF. Simultaneous determination of six components in
eight flavors of Shen Xiang San by HPLC-DAD method [J]. Chin Tradit
Herb Drug, 2014, 45(24): 3569-3572.
kS TR B A I TR el A e AR AR [ D
el K2, 2010.
ZHANG Y. Aroma substances of Longan juice and their changes during
processing and storage [D]. Wuhan: Huazhong Agricultural University,
2010.

FRERE, S AR, 5 IR S FHICE R MY 22 AT B
A RN, 2021, 12(18): 7388-7396.
WANG ZX, SU D, REN HT, et al. Analysis of the differences in volatile

components between Zijuan and Danfei [J]. J Food Saf Qual, 2021, 12(18):

7388-7396.
TAYLOR K, WICK C, CASTADA H, et al. Discrimination of swiss

1w

[31]

[32]

[33]

[34]

[35]

cheese from 5 different factories by high impact volatile organic
compound profiles determined by odor activity value using selected ion
flow tube mass spectrometry and odor threshold [J]. J Food Sci, 2013,
78(10): C1509-C1515.

HRIEE, TG, £, %. JEF ATD-GC-MS HAR MR & FD E 4T
ARSI T[], Bk Tl RHE, 2022, 43(1): 261-268.

SHAO SX, WANG SY, WANG L, ef al. Analysis of aroma composition of
different varieties of white peony tea based on ATD-GC-MS technique [J].
Sci Technol Food Ind, 2022, 43(1): 261-268.

B, B, IZNEEL . GC-MS a2 it # TR K
REEIURIN2ESTI]. ik SRR Tl 2021, 47(20): 260-270.

XIE GH, LU ANX, OUYANG K, et al. GC-MS combined with
chemometrics for exploring the differences in aroma formation of six
major tea types [J]. Food Ferment Ind, 2021, 47(20): 260-270.

TRHEHE. AR A 2R HIE T2 AR BOR IR ). R E T, 2021,
43(11): 20-21.

GENG KK. Research on the production technology and storage
technology of Fuding white tea [J]. Fujian Tea, 2021, 43(11): 20-21.

XUBR, 406k, BEHE, SF. REZRESFH 28 BRIERD]. &5
ZEMHER, 2021, (3): 21-24.

LIU Y, LI GC, XIONG ZC, et al. A preliminary investigation on the
quality of white tea made from different tea tree varieties [J]. Newsl
Sericul Tea, 2021, (3): 21-24.

B, TKIT, SEM, S ZDURIEOEE R R KR E PR R
SEMRFFEI]. R EERN T, 2021, (3): 17-23.

HUANG F, ZHANG T, YAO Y, et al. The effect of red light and yellow
light withering on the quality of BaihaoYinzhen and Shoumeibai tea [J].
China Tea Process, 2021, (3): 17-23.

(FTAE%4E: RBEE ¥ ™)

(E=TER

R & ML, FERARFTERIFE
IREREE.
E-mail: 1156739844@qq.com

E 2 F=TH, B+, %%, TERARHEH
= EHMISETW.

E-mail: 595778901 @qq.com



