5 45 % 4 20 ) i Tl B Vol. 45 No. 20
2024 4F 10 H Science and Technology of Food Industry Oct. 2024

FIEE, 2R, FRIREE, 4. JE T HS-SPME-GC-MS 5% 1 il K MR A 1 J1 W 2 B 28 SRV e 2 s i) (0], £l Tl B,
2024, 45(20): 279-289. doi: 10.13386/j.issn1002-0306.2023110274

BAI Fei, MIAO Yiwen, ZHENG Shuting, et al. Exploring the Effects of Compressing and Aging on the Aroma of Camellia
nanchuanica Crude Tea and Its Tuo Tea Based on HS-SPME-GC-MS[J]. Science and Technology of Food Industry, 2024, 45(20):
279-289. (in Chinese with English abstract). doi: 10.13386/j.issn1002-0306.2023110274

* ST -

FT HS-SPME-GC-MS R3¢ 4] X MRik
Pt Yl i P P PN AR Z Wi ) - A ]

B ¥ SHRT PKE,TIE, ERE 5 R, S5, EEx
(1.B&HXFRBAFFR, K 400715;
2. R EIREF R FRIARLILFE, vl T2 644003)

|

B EARTHNAMELREHTE ARG LRSS L RZHF AT 0, KRR EREA TS
T = B AR IR-A A8 & 3% - % 3% B AL (Headspace-solid phase microextraction-gas chromatography-mass spectro-
metry, HS-SPME-GC-MS) %44 A7 o047, @id E k& = FEH 94 (Orthogonal partial least squares
discrimination analysis, OPLS-DA) # = A A A, A AL T EZ EHF¥ £ 2 M 5 4 (Variable importance in
projection, VIP &) &% A& E AL (Odor activity value, OAV) R TNEZHAPIFIEE L. EREW: @K
WHRLFEEFAG HRRHLILE L& LR EAERF 27 (P<0.05) o BiL HS-SPME-GC-MS A 6 A% 4% F
LERE 4FF RS, HRFAL, ERERFGE M LRSS ETHWAIEK, 15438 F 0w & Lk
é\%#ﬂ%&k' :VJ;F’H)C‘%ES‘Z\?I‘J‘}E?*%‘ AMEEAFE, AP 12-ZFAEARAKRMLREEEF DT HRFAD
Fio & TF 107 # 3 A & L # 24 OPLS-DA 'TJ—ELXTT\F’]/%#%Q‘J%'&E , PAVIPAE>1 5 OAV>1 A A7k
fith 23 APAFAER ARG, RCEE, (B) 2-BMEEF 17T HEARS A IMELEH ST EEHEF RS, AA-
2-EBE R-2-FIEEF 6 M EARS A IMBREZH R FHETRLFARL . AR ﬁk#ﬂf%/b%éﬁflﬂlﬂ”ﬁwﬂ%k%
SRR i | KA AT A, TS B AR R IR A0 AR 0 - IR AR AL, A AL, B, TRAL i

hE 493K S:TS272 XERFRIRAD: A XEHS:1002-0306(2024)20-0279-11
DOI: 10.13386/j.issn11002-0306.2023110274

Exploring the Effects of Compressing and Aging on the Aroma
of Camellia nanchuanica Crude Tea and Its Tuo Tea Based
on HS-SPME-GC-MS

BAI Fei', MIAO Yiwen', ZHENG Shuting', WANG Lilei', CUI Junfeng', WEI Hao', YAN Jingna'?,
TONG Huarong"*

(1.College of Food Science, Southwest University, Chongqing 400715, China;
2.College of Modern Agriculture, Yibin Vocational and Technical College, Yibin 644003, China)

Abstract: To investigate the changes in aroma components of Camellia nanchuanica crude tea before and after
compression and the effects of aging on the aroma of Tuo tea, traditional sensory evaluation combined with headspace
solid-phase microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS) was employed for aroma analysis
of tea samples in this study. A discriminant model was established through orthogonal partial least squares discrimination
analysis (OPLS-DA), and characteristic aromas in different tea samples were screened based on variable importance in

projection (VIP values) and odor activity values (OAV). Results showed that there were obvious differences in the aroma
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score of Camellia nanchuanica tea before and after compressing and aging at room temperature (P<0.05). A total of 114

aroma components were identified by HS-SPME-GC-MS, and compared with crude tea, the aroma types and contents of

Tuo tea were significantly reduced after the compressing process, the loss of low-boiling-point aroma compounds, such as

1-octen-3-one was significant while the aroma profile of Tuo tea exhibited increased diversity after undergoing the aging

process, with the presence of 1,2-dimethoxybenzene being a distinct characteristic in the aged Tuo tea samples. OPLS-DA

based on 107 common aroma components could effectively distinguish different tea samples, based on the double criteria of

VIP>1 and OAV>1, a total of 23 characteristic aroma components were screened, seventeen aroma components, including

phenethyl alcohol and (E)-2-heptenal were identified as important contributors to the aroma of Camellia nanchuanica crude

tea samples, while six aroma components including (E)-2-nonenal and (E)-2-octenal were identified as significant

contributors to the aroma of Camellia nanchuanica Tuo tea samples. This study would provide a reference for the

processing and storage of Camellia nanchuanica Tuo tea.

Key words: Camellia nanchuanica Tuo tea; headspace-solid phase microextraction-gas chromatography-mass spectro-

metry; aroma components; compressing; aging
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BUAEZE T I, NS nl il 85 LTSS | 5%, Bk
BT LA A e Rob 258 S — el i 4 HLEA s T
EAAOE AR A B

Ve R ERE N ERLSEE, - TREE
FOEE PRV HbL, I WP 7 B s 2 2 i B n i e
AR BB SR B easE i FRGEE
A8, LIRS S Ah, PRIFSEERI, e A B
I . Préa Al . WL RERE S 22 Fh A BRAR R T RED,
TMRSZ ) RIS B 2.

IRYE 2 SR IFEL FFRC AN A, PTRRE s o =/
TEASAIE POVEAS, o R TeAT S LA R Fhtnt
PRI a2 ksl T B POre A LA = g Rt
W | E PR /N R 5 FIRE T B2 kL, HALGSE
HPIEASH AN b AR AR e e Y, TR e
TV N B A AN R], AN R A 2R
DB T & AT B A 5 T A B LA S AR B R B
Y225, Hrh Ry ahin TR EE AT, 2 B AT
WFFEELZ MR o B LT R AP DU E oA H et i A i
TR}, SRS B E PEATE RN T T T2, B
LI BV RS T T T XA KU (52 1),
ZERFRH] 60 °C MLTH0iE THEPIEASIN T, JEA 3
LU PR T RS VRO, A R st
BRAR BT AIEETE . R T2 MR eSS B
TR, HOAT SR RER A, e meas st st it
BEAE AR PE S I AR R ) S BUZ VR ZERTF] 12~
15 s, YRFEBIHENE 85 °C 25 LUAN, BRfb 2184t
T AR IR A 5 S 0GR i) il —28, A A B 1A
SRAE—xE B Al ) B SR AL S5 T RERS Ve ATE
LA 1 A M OB g vk . BT, X TSR
oY R AR T R M@ DI Re L E SRS T
T A S RS T Ve 258 1 BAAR T =

SIS AT TS AT HIOE, ST B R T 2% 1
AR FEN 17 A B T

AWFFELA 5. 6 H O RAf il A5 1 Ee )1 RA 25 il
BE I LIBHCERDIN T HAS TR s 4, 2R
JHECE W PF . T0As [EAH AR R (A3 - BT I AL
(Headspace-solid phase microextraction-gas chroma-
tography-mass spectrometry, HS-SPME-GC-MS) LJ
PNE ZIv: 0 s g W Rr S I ST YN RN e S = T N i W v
PEATHHT, BTERIBIAS [RISRE A R M s E TRl 1
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Table 1 Processing technology and parameters of the

tea samples

LIy SR

£l FEN ERMER, MR R 2 om, MER AT 2 h

RHE EEAREIL, AHFESE: 250 °C, AFEHE: 1 min
EAS i PARHL, B7: R HERE, $R4ME): 10 min

g W 2K 43 B i 12% 7547

Hia NG, BIGRAE . R RIS 229

Frkt HEBRFRIO B B4$100 g

A BRI BB AZESSAT N, 100~105 CREATR LFEAR10 s

e PRI HERIFRORIHR B L LS, T LEHE, G R
I T RSB R, R AL 4 5

I BEILS WE AL, FaRBCES h

T BEFIREE: 45 °C, BHA): 48 h, MEER KRR T9%

ASBSEAS B B I E T —40 °C A TAEH T a4k
53T

1.2.2 JEHIFE RA GB/T 23776-20185MEE
PPN T R RS W TR S AME L 1
o T/ R R TR TR, B 8 Akl
ZEN PSS B BRI E R TP, 8 BTk R
ML, BAT 3~7 ARROASH R E B PRI

1.2.3 GC-MS 53ttt

1.2.3.1 FESIUETALEL  FREL 1 g 29800 2 g SAbaN
T 40 mL ZEBUH , A 10 mL #E /K 58501820, DL
10 puL 2518 2,155 (50 mg/g) VE R PHHR. FE 60 °C fHIE
KV S5 T DAL 300 r/min ST 5 min, FEBU
55 min.

1232 GC % f#i A DB-5MS {1 9% T 41 4 A
(30 mx0.25 mmx0.25 pm) ; FHERE T A 4G IE N
40 °C, %4 2 min; A 2 °C/min F+Z 80 °C, 144F 2 min;
LL'5 °C/min F+2 150 °C, £#4%F 1 min; FELA 4 °C/min
F & 180 C, 14 +F 1 min; H J5 LA 10 °C/min F+ &
260 °C, {24F 5 min; 2N A S(LEE>99.999%), it
A 1.0 mL/min; AN S3 S

1.2.3.3 MS &4 B TFIREE 250 C; T HEE
70 eV; B MR 250 C; BiE I YERF m/z 30~600,
FEFSEIR 4 min.

1.2.4 EfESERE RIS EE . Gkt ntml,

[F] B} Eb%F NIST 17 B 722 5 & Sl 4 47 52 M43
BT, LAVCECEE>80% MU ERRE, IS8 CAS w55
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Ao C AEF ST BT MR EE (ng/g); OT A
AT AR E (mg/kg) -
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A 45 R DL P E bR E2E” o SR
Excel #7405 1T 23 38 ; >R ] IBM SPSS Statistics
24.0 FHAFHATEIN ZR J7 225387 (One-way analysis of
variance, one-way ANOVA) F1X[# £ # kb % (Dun-
can multiple comparisons) DA 6 B A i 28 8] b 35
P (P<0.05) ; 3% Origin 2023b #4724 1 ; %
SIMCA 14.1 #471E AR/ N e 3] 54t A4
TBtools FI-L: il &
2 FBR55H
2.1 FEINAWEEZRECRNREHITES

AR W VE F 2R HRIE SV PP 2 i
Y, WA SRS B F R, bk 2
AT, 5. 6 H 4y KAl A5 A KA A0 75 B ASFERE IR |
iR 7 TR PP T 3 22 MR (P>0.05), Hirp
SI1 LA T SI2, X 5 FaRAE J2 Y 5 H
PRGBS 6. 7 A rfl B A8 & s 4
RIS —3 . INERHEKRE, SI1 5 SI2 <
P AAE 322 57 (P<0.05), EEAET SJ2 s
H WA, 10 SI1 9 H WS EEE5 o PRdsAnt th Sy Zsnt
H M 2 B80S H a5 | 7R S I0AE R 22 B 54
Ko PR, HEDN ST, SI2 S EUAS R SR EE A H WU
AT H AR ERAST HSGEREE | IRBEAEAE—E 22 5

T2 HEHRE ST
Table 2 Sensory quality evaluation of tea samples
o HME(20%) Yt (10%) F(30%) W (35%) MR (5%) .
Wi o TG o i o g o P 5
SI1 EEHE, B 90.16+0.29° TREEWISE  89.17+0.29°  HMWESHE 89.83+0.62° W, flEH 89.00£0.82°  MAJIK, BEAK  90.33+0.58° 89.50+0.41°
SI2  HiHE, ST 88.50+0.50° EIEEKWISE 87.00£0.50° HMTAR 91.83+0.24° AT 88.33+1.25™ 4K, WLk 91.17+0.29° 89.17+0.24°
CK1 MEIE S, JKEk 90.33+0.58° A EEWAZE  90.00+0.00° B 87.50£0.41¢ BRI 86.83+0.62% %K, &%, A LTI 87.70+0.57° 88.50+0.41"
CK2 WAEIEE, #5410 90.33£0.58" REGESE 91.17+0.58°  HYF  86.33:047° B, 86.50+0.41 A, 88.17+0.29° 87.83+0.62¢
TC1 FASIERE, 4 90.33£0.58° TR#HAZE  93.33+0.58° B 93.33+0.47° BEAN, [MIH 91.83+0.620  HK, HLIM 85.50£0.50° 91.33+0.47°
TC2 FASIERE, BBAH 90.33£0.58° HEHHAZE 90.67+0.58% BREHHT 89.33+0.47° WML 88.17+0.24%0 K, HLIAE  86.00£1.00° 89.00+0.41°

T A3 AR iR 22 57 .35 (P<0.05)
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LW B, R TR OAOF R LKA
CK1 EEKERE  CK2 R ., TC1 2R H
{0, TC2 R BME M, SEBSAE L, S FEE
20 C FKM T e (CK1 . CK2) 515457
HRAT PITREAIG, SRR A IR . H W<,
I RSV . WIRRIE T Y TCL, TC2 28
A S BRI, 355 S8 A 30 ST SR TE A VB TR
AR 8 4~ H HARE I W 45 ie—8. AL
b CK1. CK2 JfoR S BRI, & 555 2 B0
B . W7, X5 SHE 2529 X FA8m Rk s o
ARG 3, BV SE & BB A AR AR () B, 2255 i
B WAL AT . WANG 2529 LA AL £ AR 2%
M TE B . AEFT SR, M AE—E BRBE L o HLRRA |
ARFERE . B SI1FMfE CK1., TC1 Z551535r35

T SI2 FriflAS g CK2. TC2 £ 5, A RS2 1A
SAFE SRR I T T AR LT, ok R R
JRAS R BRI, BT R, FURDE e VeSS
WRIE B el , EASIR ORI R e s B A e A
TSR 22 U228 SO Ve A 476 i 5 1o T 50k
I VIR

22 BIKMBRERKICRNESERDN

2.2.1 BN EBIR R HIEE W H/ 2500
SRy Xk A5 A AT i — 25 53 T, >R HS-SPME-GC-
MS FARXF 6 AT AR 1 TS S & i ik AT
SrRTSERE . B EE 30 %, SJ1. SJ2. CK1., CK2,
TC1., TC2 A Y 114 FhFHF 4>, MIFEERZE
22 Fh, PR 25 3 B, MESE 18 B, WS 36 Bl M S 16
Fh, B2 2 Fh, 23S 14 Pl HABZERALEY 3 Pl

3 AFFFENE
Table 3 Aroma components of different tea samples
FR o E(uge)
P L&Y CASS SCHARI P VIP(H
Sl SI2 CK1 CK2 TCl1 TC2
1 127053 - ] 4312-99-6 943 - - 0.02+0.01° 0.06+0.01* 0.01£0.00° 0.01£0.00> 0.00 0.94
2 CLR 142-62-1 950 - - - 0.30+0.06 - - 0.00 -
3 (B)-2-BéMims 18829-55-5 970 0.04£0.01°  0.05+0.00* 0.02+0.00° 0.03+0.02% 0.01+£0.00 0.01+0.00° 0.00 1.13
4 R H 100-52-7 970 0.25£0.04°¢ 0.40+0.04* 0.13+0.05¢ 0.71+0.29° 0.22+0.04* 0.48+0.12° 0.00 0.70
5 12 475-3-1 3391-86-4 979 1.39+0.35° 1.71£0.55* 0.10£0.05° 0.20£0.15° 0.05£0.01° 0.06+0.01° 0.00 1.18
6 (E,E)—S,%S%:EP%Q— 26456-76-8 985 0.47+0.13%  0.65+0.18* 0.06£0.02° 0.09+£0.03¢ 0.01+0.00° 0.02+0.00° 0.00 1.17
7 H S P 110-93-0 986 - - 0.10=0.04° - 0.03£0.01° 0.04£0.01° 0.00 0.67
8 B 124-13-0 1006 0.08+0.02°  0.14+0.02* 0.06£0.03° 0.14+0.07* - - 0.00 0.95
9 (E,E)-24-BEJRTE  4313-03-5 1008 0.07£0.01° 0.15+0.04* 0.32+0.13° 0.69+0.20° 0.35+0.07° 0.70+0.18° 0.00 1.04
10 LN 99-86-5 1016 0.01£0.00°  0.04£0.01® 0.02+0.01* 0.07+0.03* 0.06+0.01* 0.04+0.01°* 0.01 0.85
11 2-Z O 104-76-7 1030 0.42+0.13%  0.93£0.26° 0.20+£0.04* 0.43+0.19° 0.09+0.02° 0.14+0.01° 0.00 1.07
12 (-)-Frigh 5989-54-8 1031 0.05£0.01°  0.10£0.03* 0.06+0.03" 0.09£0.02®° 0.06+0.01° 0.08+0.14® 0.07 0.70
13 JL-2- W 2548-87-0 1031 - - 0.06£0.02° 0.18+0.09* 0.06£0.02° 0.10£0.03*® 0.00 1.05
14 o 100-51-6 1034 0.47+0.08°  0.74£0.11*  0.04+0.02° 0.08+0.04° 0.02+0.01° 0.03+0.01° 0.00 1.17
15 FR L 2R A R 80-71-7 1036 0.08+0.01°  0.12+0.02" - - 0.03£0.01°  0.02+0.00° 0.00 1.14
16 2,2,6- = I Ol 2408-37-9 1036 - - - - 0.06+0.04*  0.05£0.02" 0.00 0.99
17 3 05-2- 1669-44-9 1040 - - - 0.05£0.02°  0.01£0.01° 0.01£0.00° 0.00 0.86
18 KT 122-78-1 1043 - - 0.03£0.01°  0.09£0.03* 0.03+0.01° 0.08+0.02*° 0.00 1.04
19 CHEMENE 2- 2167-14-8 1046 0.07£0.01° 0.11£0.02* 0.13£0.05® 0.11+0.03" 0.17+0.04* 0.06£0.01° 0.01 0.27
20 &5 95-48-7 1072 0.01£0.00*  0.02+0.01° - - - - 0.00 1.16
21 1B 111-87-5 1078 0.47£0.11°  0.75£0.12* 0.11£0.05° 0.18+0.08° 0.03+£0.01° 0.05+0.02° 0.00 1.16
22 PR 111-14-8 1078 0.18+0.09* 0.28+0.12° - - - - 0.00 1.17
e ks o gy =
23 fif‘ﬁﬁ‘g}ﬁ“ﬁ% 34995-77-2 1087 0.64£0.16°  1.25£0.27* 0.34£0.14 0.56£0.19" 0.23+0.05¢ 0.23£0.05° 0.00 0.27
24 2-T- M 821-55-6 1090.28 0.02+0.00° - 0.02+0.01° - 0.000.00° - 0.00 0.81
25 RJR-3,5-FMa-2-B 38284-27-4 1092 - - 0.03£0.01° 0.11£0.05® 0.07+0.01*° 0.15+0.04 0.00 1.05
26 3,5-F -2 30086-02-3 1098 - - - 0.9440.32° - 0.57+0.15*  0.00 0.84
27 T/ 124-19-6 1102 0.42+0.07°  0.74+0.11° 0.30£0.09* 0.66+0.27° 0.14+0.03° 0.19+0.04® 0.00 0.95
28 TR 29957-43-5 1110 0.2740.06° 0.35+0.05° 0.17+0.09° 1.09+0.43" 0.55+0.12% 0.88+0.2" 0.00 0.89
29 Py 78-70-6 1110 0.48£0.10™ 0.81+0.22% 1.22+0.60° 0.50+£0.2% 1.00£0.22 0.18£0.03° 0.00 1.10
30 4-F I3 -4-05-2- 3744-02-3 1110 0.09£0.01°  0.16£0.03* 0.04+0.02° 0.06+£0.03* 0.03+£0.01° 0.03£0.00° 0.00 1.13
31 KL 60-12-8 1112 0.36£0.06° 0.54+0.08" 0.04+0.01°  0.230.1° - - 0.00 1.12
32 FmE 1632-73-1 1119 - 0.03£0.02 - - - - 0.00 -
33 SRR 78-59-1 1122 0.03+0.01%  0.03+0.02% 0.06+0.03" 0.08+0.02° 0.02+0.01° 0.02+0.01° 0.01 0.87
34 3,4- AR OB 5715-23-1 112 0.06£0.05* 0.02+0.00® 0.01£0.01° 0.03+0.01* 0.01£0.00° 0.01£0.00° 0.07  0.69
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Hk3
FREE(uglg)
P wEY CASS SCHRRT P VIPH
SI SI2 CK1 CK2 TCl1 TC2
35 3-T -2 14309-57-0 1135 - - - - - 0.02+£0.00  0.00 -
36 4-5 R Fh /R 1125-21-9 1139 - 0.14+0.03° - 0.02+0.01°  0.01£0.00° 0.01£0.00° 0.00 0.92
37 S -3-T -2 18402-83-0 1144 - - - - 0.01£0.00° 0.01£0.00° 0.00 0.99
38 1,2- " HE B 91-16-7 1149 — - - - 0.05+£0.01* 0.06+0.01* 0.00 1.14
ST 4.7, 1 .
39 b4 mﬁééML] 43219-68-7 1152 - - - - 0.02+0.01" 0.03+£0.01* 0.00  0.97
40 Je-2- -1 18829-56-6 1156 0.02£0.00™ 0.02+0.01 0.01£0.00° 0.03+0.01° 0.02+0.01" 0.03£0.01' 0.03  1.00
41 2-PINEE-S-FHIL-1-BERE 91337-07-4 1165 0.03+0.01" 0.05+0.02% 0.06+0.02° 0.08+0.02* 0.01£0.00° 0.01+0.00° 0.00  0.84
42 4- IR 562-74-3 116649 0.19£0.03" 0.26+0.06° 0.08+0.03° 0.07+0.03° 0.22+0.05* 0.05:0.01° 0.00 0.93
43 3,5- R HIE 5779-95-3 1169 0.010.00° - 0.02+0.01° 0.02+0.00° 0.01+0.00° 0.01+0.00™ 0.00  0.64
44 AT 1490-04-6 1171 0.110.02° 0.32+0.11° - - - - 0.00 1.12
L S g/ = H
45 (E)‘ﬁﬁ%gk% 39028-58-5 1173 0.2240.03° 0.41+0.08" 0.05+0.02° 0.17+0.06° 0.06+0.01° 0.08+0.02° 0.00 1.09
hipen ey
46 (Z)_ﬁﬁé%%%% 14009-71-3 1175 0.88+0.14° 1.17£0.22* 0.22+0.08° 0.41£0.15° 0.22+0.04° 0.22+0.05° 0.00 1.15
47 4-HBER 2, 122-00-9 1183 0.02+0.00°  0.04+0.01° - - 0.01£0.00° 0.01x0.01* 0.00 1.10
48 2-(4-HEFIHT-2-BE  1197-01-9 1187 0.07+0.01° 0.14+0.04* 0.02+0.01¢ 0.06+0.02% 0.03+0.01¢ 0.03£0.01° 0.00 1.08
49 -3~ LA JE T i 16491-36-4 1188 - 0.06+0.02° - 0.0940.02° - - 0.00 0.78
50 KA R iR 119-36-8 1192 0.14£0.02" 7,050 0.13£0.05° 0.07x0.01° 0.05:0.01° 0.03x0.00° 0.00 1.11
51 2-N -1 - 10042-59-8 1194 0.05+0.01°  0.08+0.02° - - - - 0.00 1.17
52 a-FATHTE 98-55-5 1195 0.97+0.28" 1.31x0.35* 0.4420.18*¢ 0.37£0.32¢ 1.15+£0.21° 0.21£0.04° 0.00 0.90
53 LT AL 116-26-7 1197 0.18+0.04* 0.32+0.07° 0.10£0.04° 0.19+0.08" 0.14+0.03° 0.13x0.03* 0.00 1.02
54 A 112-31-2 1207 0.13+0.01°  0.25+0.02* 0.14+£0.03° 0.35+0.20° 0.09+0.03° 0.09+0.03° 0.02  0.81
55 2-OUREI)ZFROBE  5312-09-4 1216 0.44+0.10°  0.98+0.20" 0.10£0.05° 0.21+0.11% - - 0.00 1.13
56 B-IAFTIERE 432-25-7 1223 0.29+0.06"  0.59+0.13* 0.18+0.08™ 0.33+0.14° 0.16+0.03* 0.11+0.03° 0.00 1.05
57 R AEBE 106-25-2 1228 0.02+0.01°  0.05+0.01° 0.02+0.01° 0.03+£0.01™ 0.08+0.02° 0.01£0.00° 0.00 0.43
58 FrigE 5392-40-5 1240.5 0.05+0.02° 0.08+0.01* 0.03+0.01* 0.05+0.01° 0.02+0.01° 0.02+0.00° 0.00 1.08
59 IEC R Z7TR 3050-69-9 1244 0.10£0.02°  0.1540.02* 0.06+0.02° 0.08+0.03% 0.04+£0.01¢ 0.03+£0.00° 0.00 1.13
60 g 106-24-1 1255 0.62£0.17° 0.93£0.17* 0.14+0.06° 0.23+£0.08" 0.25+0.04* 0.07+0.02° 0.00 1.15
61 N5 115-95-7 1257 0.01£0.01°  0.03+0.01° - - - 0.00 1.12
62 2-3%Jfi-1-I% 18409-18-2 12733 0.98£0.20° 0.97+0.32° - - - - 0.00 1.15
63 2- T 3913-02-8 1277 0.03£0.00° 0.06£0.01* 0.03+0.01° 0.05£0.01° 0.01£0.00° 0.01£0.00° 0.00 0.96
64 BRIV 112-05-0 1278 0.18+0.06°  0.24+0.05" - 0.04+0.01° - - 0.00 1.16
65 RA-24- B TIHEE 25152-84-5 1317 - - - - 0.0140.00° 0.01£0.00° 0.00  0.99
66 P T e 104-61-0 1363 0.03+0.01"  0.03+0.00° 0.00+0.00° 0.02+0.01" 0.01+0.00* 0.01+0.00° 0.00  1.00
67 L2t IR 75039-84-8 1365 - - 0.03+0.01"  0.08+0.04* - - 0.00 0.90
68 oA LN 14912-44-8 1373 0.10+0.02*  0.11%0.05 - - - - 0.00 1.17
- _3-FA -

69 21%3%%%%2 T 74367-31-0 1373 0.05+0.01* 0.09+0.01° 0.02+£0.01° 0.17+0.07° 0.03+0.01* 0.06+0.01* 0.00 0.73
70 o-JRME 3856-25-5 1380 - 0.11+0.04 - - - - 0.00 -
71 B-R 7 23726-93-4 1384 0.03+0.01°  0.04+0.02® 0.03+0.03® 0.17+0.18" 0.05+0.01® 0.07+0.02 029 0.85
72 B-EETE A 13744-15-5 1392 0.05£0.01°  0.06+0.00° - - - - 0.00 1.17
73 SRAFTTR 488-10-8 1394 0.44+0.06* 0.47+0.11* 0.04+0.01° 0.07+0.03" 0.04£0.01" 0.04£0.01° 0.00 1.16
74 a- AR 469-61-4 1404 0.29£0.07* 0.37+0.11° - - - - 0.00 1.17
75 7.8- AT 31499-72-6 1406 - - - - 0.01£0.00° 0.01£0.00° 0.00 0.99
76 T 112-54-9 1409 0.02£0.00°  0.05£0.01* 0.01£0.00° 0.04+0.02° - - 0.00 0.96
77 ()-S5 T &M 118-65-0 1416 - 0.09+0.03" - 0.0120.00° - - 0.00 0.95
78 B-ROARN 546-28-1 1418 0.20+0.04°  0.26+0.07" - - - - 0.00 1.17
79 BT 87-44-5 1418 - - 0.01£0.01°  0.04+0.02° - - 0.00 0.88
80 a- 5B 127-41-3 1426 0.15£0.01°  0.19£0.05* 0.12+0.04® 0.14+£0.06® 0.17+0.02* 0.08+0.02° 0.09 0.78
81 BN 470-40-6 1429 0.08£0.02°  0.09+0.02° - - - - 0.00 1.17
82 6’10'—%%_5@’5'“#& 689-67-8 1460 0.20£0.03"  0.37£0.09" 0.10£0.03° 0.19£0.08" 0.12+0.01* 0.11x0.03" 0.00 1.07
83 (B)-B-& AW 18794-84-8 1471 - - 0.02+0.01*  0.02+0.01° - - 0.00 0.88




- 284 - B Tk B 2024 4 10 A
g3
FR o E(uge)
P [ast’] CASS SCHARI PH  VIP{H
SI SI2 CK1 CK2 TC1 TC2
4-[2,2,6- = HE-7-H A4
84 Mi[4.1.0])%-1-ﬂ%]-3-?}%- 23267-57-4 1473 0.31£0.03° 0.65+0.14* 0.21+0.05° 0.50+£0.17* 0.14+0.02° 0.17+0.05° 0.00 0.96
85 J2-2- - 1B 69064-37-5 1473 0.08+0.01° - 0.07+0.02° - - - 0.00 0.82
86 B 17066-67-0 1476 0.06£0.02° 0.18+0.07* - - - 0.00 1.12
87 BT 79-77-6 1477 0.43+0.07°  0.87+0.18" 0.27£0.11° 0.80£0.34" 0.35+0.05° 0.35£0.10° 0.00 0.86
88 2,4-TRUT BRI 96-76-4 1502 1.10£0.07° 2.19+0.81* 0.74+0.14* 1.3120.10° 0.39£0.06° 0.36+0.08° 0.00 1.05
89 2-CL - 1- 242 2425-77-6 1504 0.06£0.03  0.08+0.03* 0.05£0.01° 0.07+0.02* 0.06£0.01° 0.06+0.01° 0.63 0.87
90 ?Eﬁ“+ﬂ%% 16982-00-6 1505 0.11£0.01°  0.23+0.10° - - - - 0.00 1.15
91 SRR N TR 17092-92-1 1520 0.30£0.05% 0.82+0.13* 0.15+0.05° 0.45+0.15° 0.26+0.03" 0.3120.12* 0.00 0.94
92 &Ik-%mm% 40716-66-3 1534 0.23£0.04°  0.32+0.07" - - - - 0.00 1.17
93 EL/NS 77-53-2 1573 438+0.67° 6.95+1.72* 0.03+£0.00° 0.10£0.03° 0.02£0.00° 0.03+0.01° 0.00 1.17
94 RS 489-41-8 1580 0.17£0.03°  0.59£0.16" - - - - 0.00 1.10
95 2’2’4‘3:%%@;”&2:@ 6846-50-0 15875 0.12£0.02% 0.4040.19° 0.08£0.02° 0.24+0.08° 0.04£0.01° 0.06£0.01° 000 0.96
96 2-CL Ak 19780-79-1 1591 0.02:£0.00* 0.030.01 - 0.03+£0.01°  0.02+0.00° 0.01£0.00° 0.00 0.72
97 BALH TI=0E 552-02-3 1593 0.05£0.01°  0.24£0.11° - - - - 0.00 1.07
98 + ke 124-25-4 1611 - - - 0.09+0.02° - 0.02+0.00° 0.00 0.84
99 Ft— 1724-39-6 1627 - - - - 0.0240.00° 0.02£0.00° 0.00  0.99
100 T-HEAA 5937-11-1 1640 0.14£0.02°  0.22+0.05" - - - 0.02+0.01°  0.00 1.16
101 o- EH 28400-11-5 1648.5 0.04+0.02°  0.07+0.08" - - - - 0.09 1.17
102 o-FERE A 481-34-5 1653 0.14+0.06" 0.29+0.13" - 0.15+0.00 - 0.02+£0.00°  0.00 1.04
103 B A 502-67-0 1730 - - 0.01+0.01° - 0.02+0.01° - 0.00 0.59
104 LIRMIARTRR 77-54-3 1762 0.08+0.02° 0.13+0.01° - - - 0.00 1.17
105 Hiti i 502-69-2 1801 0.15£0.01®° 0.17£0.03* 0.12£0.01™ 0.16+0.02® 0.06+0.05¢ 0.08+0.01° 0.00 1.01
106 IR S5 PR S P TR 110-27-0 1812 - - 0.01+0.00° - 0.00£0.00® 0.00£0.00> 0.00 —
107 SBAR_HR_FTHE 84-69-5 1847 0.19£0.04° 0.62£0.24* 0.10£0.02° 0.10£0.00° 0.06+0.05° 0.10£0.02° 0.00 1.05
108 APRHIER TR 84-74-2 1922 0.20+0.03" 0.56+0.13" 0.02+£0.00° 0.04+0.01° 0.03£0.02° 0.03+0.01° 0.00 1.11
109 AR S PR TR 142-91-6 1981 0.02+0.00° 0.03+0.00° 0.01+0.00° 0.0120.00™ - - 0.00 1.16
110 A I e 1113-21-9 2020 - - - 0.08+0.02° - 0.01£0.00° 0.00 0.83
111 T 150-86-7 2103 0.01£0.00* 0.03£0.01® 0.02+0.01* 0.03+0.01* 0.00£0.00° 0.00+0.00° 0.00  0.88
112 N-ZEEBEHIEE % 2314-78-5 0.03+0.01*  0.03+0.01° - - 0.02+£0.00° 0.01£0.00° 0.00 1.03
113 (1R’2R’3i§5g')'2’3'?)§ 22422-34-0 / - 0.09£0.02 - - - - 0.00 -
114 Bt i 33880-83-0 / 0.04+0.02 - - - - 0.00 -

TE: /" FORARFENCHRRE =" FoR ARG FNZAL S 05 17— 47 A [ 5 BEROR 22 53 .35 (P<0.05)
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Fig.2 Aroma contents of tea samples
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Fig.3 Percentage of aroma contents of tea samples
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MBS | IS, RIS BREIL G S = A R IR
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66.56%; T I JS 1b A 4 52 B3 i 19 B #4, CK1 %%
SI1 HEINT 12.82%; CK2 # SI2 #4hinT 27.33%., —
BEAEBE S BRSSP (B) -2- B (F A0 . 1-
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MR FYEASn T A v %) & R 285 R i 2 19 A
(B S B RASTHE . WANG S5 P s & &
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ANFSSREZ A a2 5k, LA 107 R F <o 1E
SR AS ST OPLS-DA AR, A A58 750 224 F g ok J3F
(R*X. R¥Y) 4y %) 9 0.904. 0.507, 2 FH T I 3 Ny
0.736, LA L EE I KT 0.5, WA A g i 45 7 a]
FEU, FF OPLS-DA #9453 E = (8] 4), ] DASEELXTF
SJ. CK. TC 5 Y AT X 53, BB AR R HIFi A 5
Z AN S AR S R S HR kA T B
fho SR B K 56 10 7 L AT 200 IR A8 XA 56
(I 5), H R* 24 0.760, 0% “H—0.522, O* [FIF 2k 59
A FERE A5 <0, UEIHBSRUAAAE ST LG ISR, LA
e L AR A, ARSI 24

—_
W
-

—_
wm O
{7 R

1.00741 t[2]
|
S 4o

L
S W

-2 PN R VT THN S LE TR DA NS N—.

—-40 -30 -20 -10 O 10 20 30
1.00241 t[1]
Kl 4 ZREERUN & OPLS-DA &
Fig.4 OPLS-DA diagram of aroma component contents
of tea samples

29 Y 345 OPLS-DA FERYR 1 AU, X
BTN AT A B RO T S A o 1l R R U,
VIP {E>1 BRSO 2 T B 8] 25 57 1 S B
FAR ST, G e ) 58 B VIP {H>1 193 Ul sr



- 286 - B Tl R 2024 4 10 A
i R IR . B DURE  AEDIA R . F SRR kA
107 i I ;| i | 1,}:&3%@%@% P-HIHESE 2 M2 N-2,
05} ’_-.—-"" FIRIAMSI ST, LIRSS FIAE R X IS R I
of y HEHREI 22 R NS
osp = q 224 FRIAEH RILIEH T ORI 1) OAV
“1o| "B °c SYHT OAV o B it e J32 5 HUAF R B 1 e
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Fig.5 Model verification results 53, I T AR K DT
XF 6 AR EEFE S B OAV BEAT I, Hebifiik
(% 3) . #E— 2D R WM 22 5 P<0.05 i 4 45 F OAV>1 WFUNSF(GR 4) . H, ST1. SJ2,

57 Fh2E 5 A AONSr, I EE T IS MESS L BEE R
KL WE. RIS RIS ARFAIEAE, AUAE 173l

CK1. CK2. TC1., TC2 435l ffik H 32, 35, 32, 37,
31. 30 MRS, HE—2EfiE OAV>10 UL

F 4 SR OAV>1 WFESNSY
Table 4 Aroma compounds with OAV value>1 in tea samples
A= FAGT ( B SI1 SI2 CK1 CK2 TC1 TC2
mg/kg)

1 1-2F)F5-3-T 0.00004 - - 500.00 1500.00 250.00 250.00
2 A7y 0.0048 - - - 62.50 - -
3 (B)-2-Bisits 0.013 3.08 3.85 1.54 231 <1 <1
4 < 0.32 <1 1.25 <1 222 <1 1.50
5 - 45-3-1 0.0015 926.67 780.00 113.33 13333 33.33 40.00
6 FH B P I 0.068 - - 1.47 - <1 <1
7 TR 0.00187 4278 74.87 32.09 74.87 - -
8 (E,E)-2,4- B I 0.0154 455 9.74 20.78 44.81 22.72 45.46
9 2-2 O 0.80 <1 1.16 <1 <1 <1 <1
10 (-)-FrEs 0.034 1.47 2.94 1.76 2.65 1.76 2.35
11 -2 0.003 - - 20.00 60.00 20.00 33.33
12 3-FHi-2-T 0.0067 - - - 7.46 1.49 1.49
13 K 0.004 - - 7.50 22.50 7.50 20.00
14 ZHEMEE 2- i 0.037 1.89 2.97 3.51 2.97 4.59 1.62
15 &I iy 0.0012 8.33 16.67 - - - -
16 B 0.027 17.41 27.78 4.07 6.67 1.11 1.85
17 I A A (R 7 ) 0.006 106.67 208.33 56.67 93.33 38.33 38.33
18 S, -3,5-F ZJs-2- Tl 0.0015 - - 20.00 73.33 46.67 100.00
19 3,5-3F ZH-2-1E 0.10 - - - 9.40 - 5.70
20 T 0.0011 381.82 672.73 272.73 600.00 127.27 172.73
21 AR 0.11 2.46 3.18 1.55 9.91 5.00 8.00
22 Iyt 0.0024 200.00 337.50 508.33 208.33 416.67 75.00
23 KL 0.009 40.00 60.00 4.44 25.56 - -
24 SRR 0.0017 17.65 17.65 35.29 47.06 11.76 11.76
25 R-2-Th% 0.00019 105.26 105.26 52.63 157.89 105.26 157.89
26 (E)-J5 i A (i) 0.25 <1 1.64 <1 <1 <1 <1
27 (2)-F5tm A A (i 28 0.25 3.52 4.68 <1 1.64 <1 <1
28 4'-F IR 2 0.011 1.82 3.64 - - <1 <1
29 JKAAR T i 0.04 3.50 425 325 1.75 1.25 <1
30 o- R 0.314 3.09 417 1.40 1.18 3.66 <1
31 P 0.0026 50.00 96.15 53.85 134.62 34.62 34.62
32 B-IRFTRERE 0.003 96.67 196.67 60.00 110.00 53.33 36.67
33 e 0.50 100.00 160.00 60.00 100.00 40.00 40.00
34 gt 0.60 1.03 1.55 <1 <1 <1 <1
35 J2-2,4-%8 IR 0.000027 - - - - 370.37 370.37




5454 5 20 401 M 3E, 55 HET HS-SPME-GC-MS #4858 Hiil BB B 1 KA B4 ML A S A2 - 287 -
4
Az FRS (Eﬂ{i) Sil S CK1 CK2 TCl1 TC2

36 PR 0.0097 3.09 3.09 0.00 2.06 1.03 1.03
37 B-K IR 0.000125 240.00 320.00 240.00 1360.00 400.00 560.00
38 mE 153.85 384.61 - 76.92 307.69 - -
39 a- 5B 0.00378 39.68 50.26 31.75 37.04 44.97 21.16
40 PP 0.012 35.83 72.50 22.50 66.67 29.17 29.17
41 2,4- BT FOR 0.00512 214.84 427.73 144.53 255.86 76.17 70.31
42 ESL/N S 0.005 876.00 1390.00 6.00 20.00 4.00 6.00
43 2,2,4-=H3-1,3- % 5 T TRER 0.0005 240.00 800.00 160.00 480.00 80.00 120.00
44 FLTALIE 0.0007 257.14 457.14 142.86 271.43 200.00 185.74
45 o- IR M 0.006 - 10.00 - - - -
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