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Analyses of Volatile Compounds in Compressed White Tea
of Different Years Based on GC-IMS
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(1. College of Horticulture, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. Anxi College
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Technology Development Base of Fujian Province, Fuzhou 350002, China; 4. Fujian Ximing Tea Industry
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Abstract: In this study, 56 volatile compounds (VOCs) were identified from the pressed white tea in
different years by gas chromatography-ion mobility spectrometry. Principal component analyses
(PCA) and linear discriminant analysis(LDA) were used to screen 20 characteristic VOCs. The main
VOCs were 2-acetylfuran, heptanal, E-2-octenal, limonene, 2-phenylethanol and isobutyric acid. The
contents of limonene, 2-phenylethanol and isobutyric acid were in inverse proportion to the storage
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time, while the contents of 2-acetyl furan, heptanal and E-2-octenal showed positive correlation. The

predictive model equations of storage time (y) and peak intensity response value of main VOCs were
established by further regression analysis: y= —0.03x,+0.038x, —0.09x; —0.012x,+0.002x5+0.004x¢+
0.022x7+0.019x5 —0.018x9 —0.01 1x6,7+0.005x1,—0.0 1 1x,+0.000x,3 —0.04 214 —0.015x5+0.017x,5+0.033x,7+

0.008x,510.008x,5—0.124%5 (x,~x;3 were the unidentified VOCs, x,4~x, were 2-acetylfuran, limonene,

2-phenylethanol dimer, 2-phenylethanol monomer, 2-heptanone, e-2-octene aldehyde and isobutyric

acid), R*=0.929 and sig<0.05. In addition, the unique flavor characteristics of floral, aromatic herbs

and nutty flavors in pressed white tea could be formed by the interaction between the characteristic

VOC:s of pressed white tea during storage. The storage life of pressed white tea could be scientifically

distinguished by GC-IMS and stoichiometry, providing theoretical basis for standardizing the market

of pressed white tea.

Keywords: gas chromatography-ion mobility spectrometry (GC-IMS), compressed white tea ,

different years, volatile organic compounds (VOCs), stoichiometry
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Table 1 Compressed white tea samples for different years
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Fig. 1 Comparison of ion migration spectra of compressed white tea in different years
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Fig. 2 Fingerprint of unknown volatile compounds of compressed white tea in different years
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Fig. 3 Fingerprint of volatile compounds of compressed white tea in different years
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Fig. 7 Trend of relative content of characteristic volatile compounds of compressed white tea in different years

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 40 Issue 8 2021



I AL F AT GCIMS 89 R R 0 B E G BB LMY R o0

i AT T AR VAR 5 R 1A% 1 RR A 4 & M
Yot e AR [FAEAR B R A 2 T AR fk g 3, oy i
— 25 R 5 R[] o 5 1 % ) R e i
VRV S 4 R 3 A BT e A I AT A RN R
ERARTHERN ., s R A 134 Fiof FlF
XA AR (A DR A& S T, b %2 i 56
FESY R, Hrp 2- 4 B30k mg e 2R3k
AR R R AR PilE R AR 7T A E-2-
W AT LAAE g 300 AS [ AF £ 55 1 4% 09 R AR 4
REHAY ., #ER 2-R L OB 5T R & 2k
B WAE O (3 i S B0 R B e T 2- S MRSk
W D D =2 s TS 114 5 o DU i 5 4 03 1 285
SEE TR R I R () (y) A AR AR 4
e PE W ) TR A Y D7 AR .y =—0.03x, +0.038x, -
0.09x; —0.012x, +0.002x5 +0.004x6 +0.022x; +0.019x —
0.018x, —0.011xyy +0.005x;, —0.011x, +0.000x;; —

SZ Wk

0.042x,, —0.015x,5 +0.017x,s +0.033x,; +0.008x,5 +
0.008x19-0.124x5 (Hir o ~xpy N A 58 PEAFAE 45 % 1
VI w0~ 350N 2 L TR FE K I R G0 (2R 3
OBET AR RIE S RE AR 2 BER E-2-F M I |
5+ THR),R=0.929,P<0.05, % F 2 7E I it % rh
AT B2 R G R B G R, T AR T
T R 002 0 0 559, 3 R i 5 P 25 ) o XL
BRAFAE

B A A G K ] W i A7 2 e AR R 2R
(18 IRV 5 F 0 550, 2042k P 1 5000 P 1 A R BE %
5642 S RPN AT 0 ) R E R TR 0 R
FH At T B2k X 5 (A4S v v R M o AT R
RN %52, F 8 FRAE IR & Ve T P IR T KR
ENTE N - INE P (SIS 0 B2 B N K )
EYINS P R 2 A =RV R S & PRI R (S
AR

[ 1] ZEPE. A0t AR 25 A SCRRBTFE (D). LAt . dbat b B 24 k2% 2017,

[ 27 R BT, P L, o, A5 R R AR 1 25 10 2 22 AR A0 4 40 Fr (0], & Tk R4 ,2014,35(9) :351-354.

[ 3] XUk, Ji 4, X8 AT, 45 AN W AR 11245 19 78 SR [ A0 2 AR oOR 24 24 (A AR ) ,2015,44(1) :27-33.

[4] T, TIE, SRIEAT, 55 A [5) S5 ORI ) 12288 B AU 03 28 S PR AIE SR 0], 2Bl R 22412, 2016,43(3) : 337-344.

[5]QI D,MIAO A,CAO J,et al. Study on the effects of rapid aging technology on the aroma quality of white tea using GC-MS
combined with chemometrics : In comparison with natural aged and fresh white tea[J]. Food Chemistry,2018(265):189-199.

[6] B, e, AU, S A REBOR S RUHTE O FF R S Al Lo 22 0P 58 (0] 12 f b BH47,2019,40 (15)

207-214.

[ 7] BRakah , BLEE WRoedl 55, IR ST P A BRAL B SR 52 R [0]. £ Ak BH% ,2020,41(5) :63-69.
[ 8 ] EICEMAN G A,NAZAROV E G,STONE J A. Chemical standards in ion mobility spectrometry[J]. Analytica Chimica Acta,

2010,493(2):185-194.

[ 9] WEN HE ,HE WEN,REN FANG,ET AL. Application of GC-IMS in detection of food flavor substances[J]. IOP,2020,545(1):

12-16.

[10] MARIA D M C,JURADO-CAMPOS N,ARCE L,et al. A robustness study of calibration models for olive oil classification:
Targeted and non-targeted fingerprint approaches based on GC-IMS[J]. Food Chemistry,2019,288.315-324.

[11] AR5 8, i PF, sk R 2, 45 GC-IMS 2 b AN [) 7 325 M 1 24 00 45 S5 0Bk L 0 22 5 (0], TR 7524 ,2020,51(17) : 4464-4472.

[12] K — B UR 0 55, 2L T GC-IMS $ AR S50 A [ 45003 38 23 Wk B i i 42 0 1 XU ) 3 [, v el 91 ke, 2020, 45(4) : 168-

173.

[13] TR, 2, MG IR, 4. TS UM 8 1 X R 105 B AR 6 S [ 72 s /K S Bk ) IR AR SO0 T[], B 15 42 T8 Tl ,2020,46(16)

231-235.

[14] CHEN M,CHEN T,QI X,et al. Analyzing changes of volatile components in dried pork slice by gas chromatography-ion
mobility spectroscopy[J]. Journal of Food,2020,18(1):328-335.

[15] XS, EHE, 85 57 45 GC-IMS 72 255 # M 5 o P 43 A v 9 1oy FH [0 o =238 i T2, 2020(1) : 55-59.

[16] RS IROC S RE IR 55, T SUIRAL 25 Tl 72 b #40 k PE 20 20 2 AL 3 B [J]. £ RE4% 2020, 1(24) : 144-154.

[17] JIN J,ZHAO M,ZHANG N, et al. Stable isotope signatures versus gas chromatography-ion mobility spectrometry to determine

the geographical origin of Fujian Oolong tea(Camellia sinensis) samples[J]. European Food Research and Technology,2020,

ARS LR A SR 2021 FE 4055 8




RES EA RCH ARTI CLE WANG Zhihua,et al: Analyses of Volatile Compounds in Compressed
White Tea of Different Years Based on GC-IMS

246(5):955-964.

(18] & 3CHIl, BR/hAR BR85S0 - B 3B A 3 20 oA [ )™ b DU P il 22 7Ok 98 2022 S (0], Bl 5 el Tl ,2021,47
(5):231-237.

[19] T IT. AN [ 55 9 R JT AR 8] 71 4§ £ 2 AL 2% 5 TR 43 43 T [D]. A I8 - el R, 2016.

[20] AMANPOUR A, SELLI S. Differentiation of volatile profiles and odor activity values of turkish coffee and french press coffee[J].
Journal of Food Processing & Preservation,2016:1116-1124.

[21] JIN S,NING X,CAO J,ET A L. Simultaneous quantification of gamma-hydroxybutyrate,gamma-butyrolactone,and 1,4-
butanediol in four kinds of beverages[J]. International Journal of Analytical Chemistry,2020:112-135.

[22] fHE3 06 . BRAE 19 45 R BF 5 R B 58 [D]. AN - 48 iR bRk 2%, 2019.

[23] XU . B & 80 T3 A b XU ) B A 1 55 22 A 43 T [D]. T B PE 2L TR 2%, 2020.

[24] MA L,CAO D,LIU Y,et al. A comparative analysis of the volatile components of green tea produced from various tea cultivars
in China[J]. Turkish Journal of Agriculture and Forestry,2019:13-15.

[25] KANG S,YAN H,ZHU Y et al. Identification and quantification of key odorants in the world’s four most famous black teas[J].
Food Research International ,2019:73-83.

[26] WANG X,ZENG L,LIAO Y,et al. An alternative pathway for the formation of aromatic aroma compounds derived from
I-phenylalanine via phenylpyruvic acid in tea leaves[J]. Food Chemistry,2019:214-226.

[27] SR, BR PR TR0, 45 AN TR 25 A8 0 il 28 B SO0 22 57 40 T (D). B Tk B4 ,2018,39(23) :241-246.

[28] & St 1145 B Ak & 5 K w0 il 5 T 2 AR AR IS [D]. B L #7 TR A, 2019.

[29] £1H, 2208, ARk, 45 AR R SR BEME A U 2 [J]. B B2 ,2019,40(8) : 155-161.

[30] Mradak. 1 2% KUK it S5 4 490 5 B it 5 1 AL PP AN BF 52 [D]. TN < BV R, 2019.

5 S S R -

= [E FDA & 1T B8 93 45 1iE 4R 7

2021 4F 6 A 9 H , S & 259 8 B (FDA) A& A5 T — 30 £ 28R 38 4 o 3 e 405 A= 7= Hp B K A 22 0% ik R R
R S AE T B I % 04 R AE AR

TR 32 [ FDA 5 370087 5 () — 343 o FRAEAR L E T 5 55 208 5 19 8 R AR 7= M DG A BE0R B 3R BT ik m
B B AR =2 — 2 (B i AR A, DA AR 7= il 1) A e R 7 5 S A | D o A 1 A7 M R 3% 5T LA A 7 B 1 £
FH FDA 8 1938 45 A2 A7 HF 4 S 57 RRAE A vl | DA HE IS RVA 58 5 R A b 2% 2 R 25, R & FR i il 2 T 280 £
TR

IR, 5% [ FDA Xt #2405 5 NS 1R 405 0 5t B IR 403 7 A [i) A TR0 v o AR B0 0 2 0 U, A 5 1 0% 70 I G 15 403 465 g 0 A
FDA () — 52 SCRURRAE A #3200 o S04 6 45 G0 b A0 £ il R AT 8 R B R .

S LAY KT BR WS AY FR A4 I, AT TR R, e 2, DA R AR FL R i B R A RLE T R S
WA A I TG P 25 A BRI B AP B LA 0 A foF T A 65 7 O < A T B s S A R I R T g R ) T A B 1R
Wh AR 2E LB R SIS P TR AN, SR AR SRR W T 3 I B 2R O T 2 T, A Ak S o ek 4 BR R
F RIS, MR INZEAE 2 AR Do I A 01745 b JXUAR B85 b 0 198 5, R A B R AE A v v ) 0K

X I AT B AR — R L BN TR R R P iR i R IR A, %S TE 2 ERELE S e — s, EE
FDA T 2009 4 1 H 15 H &Ai 7 —I I,

AN A H #2024 45 1 A 1 H, A2 2021 4E 1 2022 45 & 1 B I X & i An S % — & L H
.,

[f5 BRI & ihfkfE M. 55 E FDA & 1T R 45 45 iE 45 . [EB/OL].  (2021-6-16). http:/news.foodmate.net/2021/06/
596725 html

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 40 Issue 8 2021



