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Abstract: The effects of different processing procedures on the aroma and quality components of Anxi Tieguanyin were
studied, to provide a certain scientific basis for improving further development of Tieguanyin. In this study, Tieguanyin was
processed according to the production process of Anxi Tieguanyin. The changes of aroma components, tea polyphenols,
caffeine, free amino acids, flavonoids, tea pigments and other important internal components of Tieguanyin were
investigated. Significant differences of the component contents were observed in different processing stages. The content of
tea polyphenols and caffeine showed an overall downward trend. The content of tea polyphenols and caffeine were
decreased by 68.52% and 47.74% during the entire processing process, while the content of amino acids and flavonoids
showed an overall upward trend. The amino acids content during the entire processing process was increased by 59.67%
and the flavonoids content was increased by 1.62 times. The content of tea pigments showed no obvious changes. Among
them, the Shaqing process had the greatest impact on the color and fragrance components of Tieguanyin during the

processing. After the Shaqing process, the content of tea polyphenols was decreased by 40.66%, and the content of
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flavonoids significantly was increased to 6.93 mg/g, which was the key processing node. In addition, Shaiqing, Yaoqing and

Liangqing were also important processes that affected the aroma and quality of Tieguanyin. This article provided scientific

basis for the quality improvement and process optimization of Anxi Tieguanyin.
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Table 2 Changes of key aroma components during the processing of Tieguanyin
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T WA T 5 AN T RER IR 225 35 (P<0.05) 5 SRS A Fh AR DG SCHR (3114921

I T T 7 - A E A AR XS B A ST 2T 1 B
BT REAEREE EFET 69.24%(P<0.05), Z 5t
B 1 81BN TP TR WA 1T T3
WEAHXT S NS TR E 2 2 W LA, Z e
2R RE T 75.60%, R 3 BT S AR S E A
BT, BRI B2 TR B B R s

TE 14 JEZ 2T TIF AR, 2ol i it 5 gt
TS o=k . S -FEAEAIE | 05| B AR 52 30+
TR, AT e SR N D AR . KAZ R FE S
FENEE . 2-H I TR -3-C A EEER . (2) - R-3-C F
fi . FH 3k-5- 20 3k DU S Ak g -2- FH st . B-A AT s e
I T R AR 5 SR B AT Bt s (B)-3-2
- 1-BE L PRIE . 2-CUs I . PPl Z,Z-3-CU IR TR-3-C
TR FENN T At AR R X S B R, 7EHRR T . T
TIPZIEHmSMST AR o ik, AR5 U
ST T 20 REEH Wi SR SR AR R i, $2 T
R AR
23 HUEMLIREPRZHSETHE.

FHIE 1 AT, fE 14 SRS S5 i T T F b 2%
Z & b BRI T R, Horh R 3 IR E
BU i Aol N 2 A =B Ul il S P A L e e
FAXTFZT P& T 42.89%, T i FE MR 1 8
I 3 A2 W AR AR BE I sh AR X R, R
BT 3 AHXT TR 2 ARRIEEE R, TR T 47.38%,
A TIPSR ZWmEE FEET 40.66%, NERISEIEAE
AW & EE AR AR, S S 2 R RE T
68.52%, Zr P JTIA, ZU S in T fR rh As 2 & i it
W REEa, Hrh 3R | oW SO L RO 2
S ) AR T TP A5
24 FWMEMLIREPHRRE S ETHIER

FHIE 2 mI 0, A8 14 EZR 25 T T 5 Jh
LR A R 7 NS N & = = S N = S o=
T OARTT R 5 AT R AR AR R, A
EE Ut Sl 1] 20778 o7 NI a2 S eV A AN [ =By e ol 1[5 B

BOLE N Tl B h s 2 & it B fl
31 NV | M R 2 7SV RS A G fa 1 pv
Fig.1 Changes of Tieguanyin tea polyphenols in different

processing procedures

7_
6k
S 5
I8 41
4o
=31
=
1_
0 1 1 1 1 1 1 L | | 1 1 |
EEEERELEZEELEH
" Trcusws N IR

>
\{ﬂ

UL T A P e s
P2 ANTR]IN T el g f 175 0
Fig.2 Changes of Tieguanyin caffeine in different processing
procedures

ek B 2 AR AW B2 I AR X O, e B FR T 1 A%
TP AR AN B B, I AR R 5 s R
T 50.27%, A3 AR M HER AR AR TR N, &
A FRIMEDR R T 47.74%, Fmids 1 AAXT T4
T 1 REET 2095 %, ZEAETRET 5.82%, R
5y UL, BEAS Nl R M ERR R Syl 2L, bR L T
TR TP 00 mn e Eml A L i S T. T %
=

Paayel



%435 % 12

RE S, & RPN AR R, A RE R - 295 -

25 HUENILIREFRERSETHIHER

FR A 3 A, AE 14 TEER S A5 T TP 4L
FEFR AR IR TR, MASH BIART, &AM
U sh, Wi T)rmsAa EIh, #5671 8t 3 A b
INEEAFEETE 1.74%~2.01%, AT ok Fded E I
Aed B SR B, MALER 1 B BS54 R MR & 1 18 W
EFAT 28.4%, Hopidy . #5791, R s 4 T
JP AR X RS . B I Tk B R T T
59.67%, Hi i TJFAH T25% TF LF 15.76%,
AR LTHT 29.5%, B 5 =, 2N Tal FEE
FLRR R 5L LTS, IR | PR AR T)v
R 2 SR AR A SN T TP 19 Ao

4.50 -
4.00
S350t
tg 3.00
Lasof
2 2.00
® 150}
g 1.00 -
T 050
0.00 L— P
TFTTEFTE
WOEWEWE

BRI 0 e R P o R

B3 RENNC oS E AL i

Fig.3 Changes of Tieguanyin amino acids in different

9 o %

HOTR
g

5 b

ZN'H
E7Ers
fI4EL

= fudEs

5

s

processing procedures

2.6 HFMEMLIREPRALSETHER

& 4 AT, 76 14 3B A0t 1T 1%,
RS SRS I, T, o P e TP 22 a8
Wil 2 B i W AT T B, FEACE SRR P AR T 1 BT
3 WSS & B FAETE 2.27~2.70 mg/g, MNELE 1 Bt
H 3 HREEAREAM., &R EH TIFZ)E, A0t
AR B RIS At 2 R N E] 6.93 mg/g(P<0.05), £:4&
TP R S B A R, AR 1 BB A B i S
TR IV, S B EEINIE & 5LiA F) 8.9 mg/g.
AN T A TP s S S BT T 162 fiF, H
12.000
10.000
8.000 -
6.000 [

4.000+

TS (mg/g)

2.000 |

O'OO%MHD}:;;(\II;I;M‘I R oo B4
EEEii i e B R R K
KB pmpweuzYgpa"

Kl 4 TR T C R oul e B AR A i i
Fig.4 Changes of Tieguanyin flavonoids in different processing
procedures

FRT TIFAMN TIE 3 BJHT 1.76 1%, f18E 1 5
B3 LI T 20.66%, HULAT UL, 24~ Tl 72 2 i
Zepa i bbEEs, i R AR T 280l & 8
BRZSARA A SCERIN T m o
27 FMEMLIERRERZEETHER

FHE 5 AT, 76 14 B Z i T T )5,
3 DRI AR R, M SR B,
NREES, R R T 46%, BESGFET 1 AHXT T
Wi LT 67.95%, Z /5 T 1 2R 3 B~
[, A5 TFAIXT IR 3 X ETHT 68.45%, Z 5T
SRR P 2 B A AR A, TS I AEWE T . IEF 3 fN
AN TIPAUIR R, NS EI B o B AR
KKAA, FR R AR EAEBAKTE&EE
0.078%~0.38%, M43 2 Er s AHXT HAM T 45 (A 2= AH
YT, AR E SR . LE LR, A Tl R
MHERER SR I N AR, S RIS ROR, KR
ARAE /N, Hor B RS TP R A R A8k
RS4RI T T A

12.000

—— AR

10.000 -

8.000

6.000 -

4.000 -

FKORTE (%)

2.000

EE LSRR ERRERYK
REEZEEIEREELEN

B E I Tl s @R S Rl
K5 AEIN TRl i 28 (R AR AL il
Fig.5 Changes of Tieguanyin tea pigment in different
processing procedures

3 iTig

Z b i SRR S A S A A AR B T
TR, MIELs SRR Dy fme. (B)-3-C L f-1-FE 2,
BRTE . KR I lR . &0 2-H 38 T R-3-CU M i
HE. (2)-CiR-3-C A . 2-CUFMmE . M, Z,2-3-C00%
BiR-3- LG « i-o,0-5- = FF 3-5- Z s L PO & A kg -
2-HE a-TEWeH . - VT I . R -FE AU | |
R P A AL S, XSO AR RN T TP/
T B R A E X 5 K250 WEgY
ZERART o B S AR A A W R R SR
FST, WA PR 2 g/ b i B A v, 31X
SREAEMAED BB IE SIS AR L . o S A AR
A YRS 22 A0 . BORAESSHER T, AR T T
JPAFAE—E 255, S TR AR I L P 23
[ N =SS e =R S UN= ) W 2 59| N i
[EERIEE St ly/ s W N 5 SENER iy EuF L REEE )
JEAME AR AL F8 T TP Sl L S i R P, [R5 —
A T I RRIEA £ AR A AL, B Ak At



- 296 - £ Tl B4

2022 4 6 H

ST B[R T O A it S I S 5 B A A B 22
SO, TG R AED AP TR A R IA— 2 KA R Y B
MRS R B AT I | WA ARKOR AR S
MO AR A BN ZE Tr U R, UiVIRE
P E NN T AP AR IR, Hes e B T
B, X AT HEIET | A ISR A A TR i AR U 8 Fr it
N, Haad Bl TP &0l G B3 o, IRz
FIRERG TRP 2o 7, MBS E PO S A i O
BT OSBRIV, 1X -5 SR AF 0 WL ARARLL;
o=V | -SRI S Y R BAE S T
M, a-IEWeSTEARTT Ly 2 tad FIhxnlae s
MR G, 0 B AP i i A P RS R TRl s
2-CmmE RS R M E A RE . PR,
HLAE HAL G AH BB R AT X R e A
AU IR, B R TR AT 2- CUR TR A
A WIE N, H S R VIS, Z 5
TN C R kGl iz o, X nT RE S (i 1
PR FE) o ML I A A E AR A o, 8
T XS ARSI AT EIRAMNGE, ARG 2L
T ACEFR IR E B A R2GSUII N

ZRZ WA T EEAE IR OT, SRR
AP 2R R AP, i .
FE 2 5 2 K PRI AR PP L s I . LIS L 2
KAE AL A5 22 Ao 2 BRI RES 7 . A2 2l 5 B A
[EIN T T A B A R i, Horp ol TP 2 a &
TR . X S BEOUCAER WFEAE RIS . S BT
SRR BRI 22 W 725 22 3 il AT e A AR R 8
AT N 2 22 W3- S5 W s 8] AR ELAE ™ AR 455
TR TR T R 22 Wy S bl b, b oy T
SR E A Wy AR SN T A, AR TR e
5 SIS ARG T e e A (ol S R e b

WO LB A 255 - Hp B 2 1 XU 5, X6 255 1 i 38
B BA B EE, WNHERR BEAL BRI A SRR L %
Ay PR I AR G | (e 2E AT IARAR
O ARG S AR T RS,
ARCHT A A R R A AR B S AR, AL
PR BALMARS RN o FEH L B IR T
IO W HERR AL A B S BRI T A, X B AR
WFFEARL . XA AR R RESE i T S A 2 i =
&) 2 AR 25 AR AT 5 SO ERR S AN sl )N i EL
MR = itk ) THEEES), TMIERE TS | Um AR T
mn R A A i

RILTR BEVR F2 2517 HH B e TR R, HETT G s
HOBHIR, HE A R 25 B0 ER | (ERASHAR A 52
Mg B2, AR 2R R B A PO 57 . PR sAARNE | RE
U PRAP IR AR A Y, S T AR 2 R
Fr R IS, ORI | BRI RO
AR IR IR AR SR T A, 35 B FSY
AL AT HoaT BRI A AU E S R
IR A T S B PR N A8 T R h R S s £

FUBTA K FRAE FH, BN BEmg 2 B

B E2A R IR BT AR, By 2R A s
P, T DAFRARI SR AR, 8 0T LATE BRAAR PN F FR 3, 351
WURSE S 3 21 RO AN o e o M2 5 4
5 ETHER HP AT A EE TF R B0 sl
AERY SN T i 31X 5 BRIMOpR S50 WIS 45 SR 2
o TR R PO 25 AR R, AR A h
MR BT BE N Sk A S 2B AR e

FRORAADUE . DU . PrEAIL. THERIIE M
FEARIL AR SE D24 IR R RS ol & 25 i@
RIS PR 2T, AT B AR | AR AR
R BAEE R, BN Tl R e R SRR T
R, ZeH RILSNEOR, A8 R ARV, Horb gt
GIESTRNEE S/ SUREP S e S X (A DD 29) | M B e =
XS RSCR A WA . AT Rl AR R AET
R E T B, i L AR DR A 2 Wi LA
AL AR,
4 i

LN A B BT, A e in T
2 EEAUS 14 EINTTR, AR5 R IR & in 1
AR, FOUL R 00 SCHE T ST a-ik ek . S -REAE
A 5| SR S B b, AR i B Y
e BEBAASHTSE P B9 E I T T 2 RERA W B A o¢
BRI AR B, ST MU BT BR
T ARSI LASE, 2520y MRS, A HENR . BTERSE
AR T BRI EAN R T T A SR AT
AR RRAR, AS 221 . WIMEGR S SVA R LR B,
TEAER . S f AR I BT, xRS
IO AR . WIFFEERI, AT RSB 2E 1k
SN, R CHE N T T Y s . A, W | #5975
R B RS M W A BT i B2 T,
AWFFEGE I LB bt B T S T A e Ak
FLEARIE

S 3Lk
(1] FRAM. BEZFF [M]. EIT: BT KRS E M, 2011,
[ ZHANG Mushu. Oolong tea review[M]. Xiamen: Xiamen Uni-

versity Press, 2011. |
[2] FAR.BRBIEALERDELZ PR EREN]. A
Z e, 2012(3):27-29. [ SU Xingmao. Application and explora-
tion of baking technology in oolong tea in southern Fujian[J]. Fuji-
an Tea, 2012(3): 27-29. ]
[3] FRAK. SMFm THAK [M]. 48 M HHEY LK iR,
2010. [ ZHANG Mushu. Tieguanyin processing technology[M].
Fuzhou: Haichao Photography Art Publishing House, 2010. ]
(4] 204, 2k Kot s 5B RABERAFRER]. %
BIRY B $ 4 &, 1998, 4(3):352-354. [ JIN Shaohua, JIANG
Xiaodong. Research progress of tea ingredients and anticancer and
anticancer effects[J]. Anhui Journal of Preventive Medicine, 1998,
4(3):352-354. ]
[ 5] DOUMERC N, BONHOURE E, DAYON A, et al. Green tea

(EGCG) and prostate cancer a new sphingosine kinase inhibitor [J].


https://doi.org/10.3969/j.issn.1005-2291.2012.03.010
https://doi.org/10.3969/j.issn.1005-2291.2012.03.010
https://doi.org/10.3969/j.issn.1005-2291.2012.03.010
https://doi.org/10.3969/j.issn.1005-2291.2012.03.010
https://doi.org/10.3969/j.issn.1005-2291.2012.03.010
https://doi.org/10.3969/j.issn.1005-2291.2012.03.010
https://doi.org/10.3969/j.issn.1005-2291.2012.03.010
https://doi.org/10.3969/j.issn.1005-2291.2012.03.010

%435 % 12

RE S, & RPN AR R, A RE R - 297 -

European Urology Supplements, 2006, 5(2): 168.
[6] YUHN, YINJJ, SHEN S R. Effects of epi-gallocatechin gal-
late on PC-3 cell cytoplasmic membrane in the presence of Cu**[J].
Food Chemistry, 2006, 95(1): 108—115.
[7] PANMH, LIN C C, LIN J K, et al. Tea polyphenol (-)-epigal-
locatechin 3-gallate suppresses heregulin-betal-induced fatty acid
synthase expression in human breast cancer cells by inhibiting phos-
phatidylinositol 3-kinase/Akt and mitogen-activated protein kinase
cascade signaling[J]. Agric Food Chem, 2007, 55(13): 530—537.
[8] Fxim. &AF R4 I]. 482 %0, 2010, 32(11):
44-48. [ LI Zongyuan. The health function of Tieguanyin[J]. Fuji-
an Tea, 2010, 32(11): 44—48. ]
[9] KAR. BB A BRI THE[T]. 4N
2% F 4Rk, 2012, 27(3): 66-69. [ ZHANG Ziran. Research pro-
gress on sobering functional food and its sobering mechanism[J].
Journal of Qinzhou University, 2012, 27(3): 66—69. ]
[10] x4, XKt 2 2hdom sy AL AW FRI]. dF K
Jk, 2018, 12(24): 132-133,141. [ LIU Li. Talking about the main
functional components of tea and its biological activity[J]. South-
ern Agriculture, 2018, 12(24): 132—133,141. ]
[11] AAB &R, FhaoT, 3004, 5. Koot # R RBR A5 A A
] &5 &, 2016(20): 201-206. [ LIN Weidong, SUN
Weijiang, GUO Yihong, et al. Research and utilization of theanine in
tea[J]. Food Research and Development, 2016(20): 201-206. ]
[12] F&, Zpum Fe i AL AmERARmi ] Hik
R A 2015(24): 6117-6119. [ LU Sufang, WANG  Sheng-
peng. Study on tea pigment and its biological activity function[J].
Hubei Agricultural Sciences, 2015(24): 6117-6119. ]
(13 ] X AAH . w8k F 220 e AR A2 st (1], A R Ak,
2014(5):79-80. [ LIU Qiubin. On Tieguanyin tea's health care
function[J]. Fujian Agriculture, 2014(5): 79-80. ]
[14] F& BNFHFANFERSBZEEMR [D]. A1 45X
%, 2014. [ YUAN Jie. Study on the chemical composition and
activity of Tieguanyin aroma[D]. Xiamen: Huaqiao University,
2014. ]
[15] YEN, ZHANG L, GU X. Discrimination of green teas from
different geographical origins by using HS-SPME/GC-MS and pat-
tern recognition methods[J]. Food Anal Method, 2012, 5(4): 856~
860.
[ 16 ] LINJ, ZHANG P, PAN Z, et al. Discrimination of oolong tea
(Camellia sinensis) varieties based on feature extraction and selec-
tion from aromatic profiles analysed by HS-SPME/GC-MS[J]. Food
Chem, 2013, 141(1)-259—265
[17] EAF8h KW, R, . R MR R P X 25 RS
Bt LT]. 4’?%7?+$—’,2019,40(23): 341-349. [ WANG Mengqi,
ZHU Yin, SUN Yue, et al. Research progress of key aroma compon-
ents in tea volatile components[J]. Food Science, 2019, 40(23):
341-349. ]
(18] 3R&F, ik, Thik, 5. 3 A E B RAIT B LM B
FoRHAE[T]. £ E KPP FIR (A RHFRR),2016,21(3): 175-183.
[ ZHANG Zhenzhen, YANG Yuanfan, SUN Hao, et al. Three kinds
of volatile components and fragrance characteristics of Tieguanyin

[J]. Journal of Jimei University (Natural Science Edition), 2016,

21(3):175-183.]
[19] A&MHH, X wrwr, 3F B R, F. UL R EF Ao EAR
7 [J]. Zeb#+42,2016,36(5): 523-530. [ JI Weibin, LIU Panpan,
XU Yongquan, et al. Comparative study on aroma components of
several kinds of Oolong tea[J]. Tea Science,2016,36(5): 523~
530. ]
[20] #b#kA, #hscde, R0, . AAACRAT L R Tit A2
FER AR S TR F B S, 2015(6): 15-19.
[ ZHONG Qiusheng, LIN Zhenghe, CHEN Changsong, et al.
Changes of main biochemical components of Jiulongpao variety Oo-
long tea during processing[J]. Chinese Tea Processing, 2015(6):
15-19.]
[21] fThmss, Bprth, Rinde, 5. 4% 1 S AKL LML
R FRSERE R FEH R4 UL &5 T kA3,
2020(18): 223-230. [ HE Jiaxing, OU Yiling, SONG Jiayan, et al.
Analysis of chemical composition changes and quality formation
during processing of golden tea No. 1 summer and autumn Oolong
tea[J]. Science and Technology of Food Industry, 2020(18): 223—
230. ]
[22] %k, RES, EE2W, F. WG e Tidi2 Pomesi % %
B B R AR A E TACAT R [T]. 48 s R A 4k, 2014, 29(3):
282-285. [ HUANG Huan, ZHAO Zhanheng, WANG Yujiao, et al.
Study on the changes of caffeine, tea polyphenols and free amino
acids during the processing of Tieguanyin[J]. Fujian Journal of Ag-
riculture, 2014, 29(3): 282—285. ]
(23] #hix, §4%, T4, F. BT LR ERRL PR
1 2 [J]. 4% 88 5 Am T, 2020, 20(6): 238—-242. [ LIN Hong-
jiao, ZENG Lingzhen, LIN Yuzhao, et al. Nutritional components
and health benefits of Tieguanyin Oolong tea[J]. Preservation and
Processing, 2020, 20(6): 238—242. ]
[24] HRF, HTH, T4, F. LN HLFEZALESFR
Ul.&&:#FR 5 - &, 2016, 37(5): 106-110. [ YANG Jiagan,
HUANG Yahui, LI Dan, et al. Study on the main biochemical com-
ponents of Shangchuandao black tea[J]. Food Research and Devel-
opment, 2016, 37(5): 106—110. ]
[25] Hemde, B, HAL, F. WL BAMHER-ZA8E -k
Ak AERBEETARS D ERE 2R ET AN F R,
2021(1): 115-121. [ CHEN Lihua, LU Xin, WEI Huang, et al.
Analysis of aroma components of tea tree scented tea by headspace
solid phase microextraction-gas chromatography-mass spectrometry
[J]. Journal of Food Safety and Quality Inspection, 2021(1): 115—
121.]
[26 ] KA Frot b 5 S maTal e ke U] s oz
5 % 4, 2012, 5: 152-155. [ ZHANG Miaofen. Study on the de-
termination method of tea polyphenols in tea[J]. Chemical Engin-
eering and Equipment, 2012, 5: 152—155. ]
[27] BERZLRHRBEREH BERFARLERLER &
GBT 8314-2013 % ﬁ%«%&%@x/ SRy E [S]. e P l#r«fz it
M At, 2013. [ General Administration of Quality Supervision, In-
spection and Quarantine, State Standardization Administration Com-
mittee. GBT 8314-2013 Tea determination of total free amino
acids[S]. Beijing: China Standard Press, 2013. ]
(28] Emm, ik &, RIA, F. 2k Ea Rt Pk


https://doi.org/10.1016/j.foodchem.2004.12.023
https://doi.org/10.3969/j.issn.1005-2291.2010.11.014
https://doi.org/10.3969/j.issn.1005-2291.2010.11.014
https://doi.org/10.3969/j.issn.1005-2291.2010.11.014
https://doi.org/10.3969/j.issn.1673-8314.2012.03.018
https://doi.org/10.3969/j.issn.1673-8314.2012.03.018
https://doi.org/10.3969/j.issn.1673-8314.2012.03.018
https://doi.org/10.3969/j.issn.1005-6521.2016.20.048
https://doi.org/10.3969/j.issn.1005-6521.2016.20.048
https://doi.org/10.1007/s12161-011-9319-9
https://doi.org/10.1016/j.foodchem.2013.02.128
https://doi.org/10.1016/j.foodchem.2013.02.128
https://doi.org/10.7506/spkx1002-6630-20181015-132
https://doi.org/10.7506/spkx1002-6630-20181015-132
https://doi.org/10.3969/j.issn.1000-369X.2016.05.013
https://doi.org/10.3969/j.issn.1000-369X.2016.05.013
https://doi.org/10.3969/j.issn.1008-0384.2014.03.017
https://doi.org/10.3969/j.issn.1008-0384.2014.03.017
https://doi.org/10.3969/j.issn.1008-0384.2014.03.017
https://doi.org/10.3969/j.issn.1008-0384.2014.03.017
https://doi.org/10.3969/j.issn.1009-6221.2020.06.037
https://doi.org/10.3969/j.issn.1009-6221.2020.06.037
https://doi.org/10.3969/j.issn.1009-6221.2020.06.037
https://doi.org/10.3969/j.issn.1005-6521.2016.05.025
https://doi.org/10.3969/j.issn.1005-6521.2016.05.025
https://doi.org/10.3969/j.issn.1005-6521.2016.05.025
https://doi.org/10.3969/j.issn.1005-6521.2016.05.025
https://doi.org/10.1016/j.foodchem.2004.12.023
https://doi.org/10.3969/j.issn.1005-2291.2010.11.014
https://doi.org/10.3969/j.issn.1005-2291.2010.11.014
https://doi.org/10.3969/j.issn.1005-2291.2010.11.014
https://doi.org/10.3969/j.issn.1673-8314.2012.03.018
https://doi.org/10.3969/j.issn.1673-8314.2012.03.018
https://doi.org/10.3969/j.issn.1673-8314.2012.03.018
https://doi.org/10.3969/j.issn.1005-6521.2016.20.048
https://doi.org/10.3969/j.issn.1005-6521.2016.20.048
https://doi.org/10.1007/s12161-011-9319-9
https://doi.org/10.1016/j.foodchem.2013.02.128
https://doi.org/10.1016/j.foodchem.2013.02.128
https://doi.org/10.7506/spkx1002-6630-20181015-132
https://doi.org/10.7506/spkx1002-6630-20181015-132
https://doi.org/10.3969/j.issn.1000-369X.2016.05.013
https://doi.org/10.3969/j.issn.1000-369X.2016.05.013
https://doi.org/10.3969/j.issn.1008-0384.2014.03.017
https://doi.org/10.3969/j.issn.1008-0384.2014.03.017
https://doi.org/10.3969/j.issn.1008-0384.2014.03.017
https://doi.org/10.3969/j.issn.1008-0384.2014.03.017
https://doi.org/10.3969/j.issn.1009-6221.2020.06.037
https://doi.org/10.3969/j.issn.1009-6221.2020.06.037
https://doi.org/10.3969/j.issn.1009-6221.2020.06.037
https://doi.org/10.3969/j.issn.1005-6521.2016.05.025
https://doi.org/10.3969/j.issn.1005-6521.2016.05.025
https://doi.org/10.3969/j.issn.1005-6521.2016.05.025
https://doi.org/10.3969/j.issn.1005-6521.2016.05.025

- 298 - £ Tl B4

2022 4 6 H

B & % [J]. % »F % &, 2021, 62(1): 1-6. [ WANG Lili, LIN
Qingxia, SONG Zhenshuo, et al. Determination of total flavonoids
in tea by spectrophotometry [J]. Journal of Tea, 2021, 62(1): 1-6. ]
[29] B MMy AR S R de 5 [M]. T SFHF B,
2006. [ GAO Junfeng. Plant physiology experiment guidance[M].
Beijing: Higher Education Press, 2006. ]
[30] &fef, o5, TR, 5. 250tk & F ey nlX oy kit [J].
¥ & 7 X, 2009, 35(2): 78-82. [ TAN Heping, YE Shanrong,
CHEN Li, et al. Summary of the test methods of pigments in tea[J].
China Test, 2009, 35(2): 78-82. ]
[31] JOSHI R, GULATI A. Fractionation and identification of
minor and aroma-active constituents in Kangra orthodox black
tea[J]. Food Chemistry, 2015, 167: 290—298.
[32] BAR, Kk, HBE, F ARUXImIERTER
AR T AL 4 A7 [0, & s A #2018, 39(8): 167-175. [ SHI
Yufeng, DI Taimei, YANG Shaolan, et al. Analysis of changes in
aroma components of floral black tea during processing[J]. Food
Science, 2018, 39(8): 167-175. ]
[33] gemed, k. AR ARB M. dbw: A5 HiRAE, 2015.
[ WAN Xiaochun, XIA Tao. Tea plant secondary metabolism[M].
Beijing: Science Press, 2015. ]
[34] FENG ZH, LI Y F, LI M, et al. Tea aroma formation from
six model manufacturing processes[J]. Food Chemistry, 2019(285):
347-354.
[35] 3pm, A EF, Bom i, F. 5F L R e s K00 F A4l
F 45 4E 5 47 (1], & & A %, 2021, 42(10): 7. [ GUO Li, DU
Zhenghua, YAO Lihong, et al. Analysis of aromatic chemical char-
acteristics of Tieguanyin Oolong tea and black tea[J]. Food Sci-
ence, 2021, 42(10): 7. ]
[36] MU, ik, 0, & A6 XK T LRNG &R A
HE AR 0 F o ] R & A 5 2015, 36(20): 80-85.
[ CHEN Xianming, FENG Lin, LI La, et al. Effect of combined
baking process on Tieguanyin quality and volatile aroma compon-
ents[J]. Food Science, 2015, 36(20): 80—85. ]
[37] KAk, Bidhy, aGE, F AR AR EMREFF AR
w9 % o [J]. F B A9k F 4R, 2010, 10(6): 94—-100. [ ZHANG Jun,
TANG Desong, GONG Shuying, et al. Effect of baking treatment on
aroma quality of summer and autumn green tea[J]. Chinese Journal
of Food Science, 2010, 10(6): 94—100. ]
[38] (#7) ZREHIKSEFH, X3k, G184, 5. oW EkRML
L% (% 2 MM e A5 B R4, 2015, [(H) LEO Van-
heimer, LIU Qiang, MAO Deshou, et al. Compilation of compound
fragrance thresholds (Second Edition)[M]. Beijing: Science Press,
2015. ]
[39] #h. EHAAF B RFERR XA [D]. Kiv: #
# ARk X %2, 2018. [ WEN Yi. Study on quality chemistry and anti-
inflammatory function of Anxi Tieguanyin[D]. Changsha: Hunan
Agricultural University, 2018. ]

[40 ] HF R, 23k, A, F. 7 vtomkalind 57 220 & ], 26t
i@, 2016,43(3): 3-7. [ CHEN Yuhong, WANG Zhen, WEN Ci,
et al. Research progress of tea caffeine[J]. Tea Newsletter, 2016,
43(3):3-7.]
[41] P&, F% FH, 5 Xt ERERRIOREARS
B R AU B T 2k & [T]. % #Fad ik, 2016, 43(1): 8-13. [ SHEN
Wen, HUANG Jianan, LI Qin, et al. Research progress on the health
function and mechanism of tea's main active ingredients[J]. Tea
Newsletter, 2016, 43(1): 8—13. ]
[42] RAfr, ¥ R4 % % 8 5 oweibsidn Z 4 A 2 5 44 R
FayRm [J]. 7 A Tk X 5 F IR, 2005, 22(2):21-25. [WU
Yahong, LUO Zongming. Effect of the interaction between tea poly-
phenols and caffeine on the quality of green tea beverages[J]. Journ-
al of Guangdong University of Technology, 2005, 22(2): 21-25. ]
[43] Agk)E, A K, § 25 Frit TRF R4 U] Rk 5
A, 2003, 24(1): 53-55. [ DU Jiyu, BAI Lan, BAI Baozhang. The
main chemical components of tea[J]. Agriculture and Technology,
2003, 24(1): 53-55. ]
[44] #HRAG KRB EANT EH IR T £ 20F R
o A e & (1) g R A K F R, 1999, 26(4): 470-473.
[ HUANG Tianfu. Comparison of the main chemical composition
changes of Wuyi cinnamon and Anxi Tieguanyin during the manu-
facturing process[J]. Journal of Anhui Agricultural University,
1999, 26(4): 470-473. ]
[45] BME5%, &M, R5k. G5 L% ST k@ kR
# YL B o Ak [J]. 4 # %+, 1997, 72(3): 30-32. [ LI Rengqi-
ang, WU Zhiwei, LIANG Yuntao. A preliminary report on the com-
parative analysis of flavonoids in green tea, black tea and ginkgo bi-
loba leaves[J]. Fujian Tea, 1997, 72(3): 30-32. ]
[46 ] FRakah, BRAER, Fet, . ARFRAL T LA L LT
B RS TA]. AT ,2017,38(9): 5. [ CHEN Lin-
lin, QIU Shuyi, LUO Xiaoye, et al. The blooming process of sum-
mer and autumn tea and the changes of main substances in the
blooming process[J]. Food Industry, 2017, 38(9): 5. ]
[47] 3RaA, KA, M. BRI EFH RIE AT [I]. 48
#Z57t, 1989, 40(3): 23-39. [ ZHANG Jie, ZHU Xianming, SHI
Zhaopeng. Study on the formation mechanism of Oolong tea
color[J]. Fujian Tea, 1989, 40(3): 23-39. ]
[48 ] MhLA, HFLHE, @b, F. RRAAHS XA FHETRE
EAFHa [7]. A4 T IR L3k K F 5 F R, 2020, 33(1): 4.
[ CHEN Wenjun, XU Wencan, XIANG Jing, et al. Effects of differ-
ent fermentation methods on the content of tea pigment in Qing-
zhuan tea[J]. Journal of Hubei Institute of Industry and Technology,
2020, 33(1): 4. ]
[49] &3 HHFR L RFREBEARPRRERGHR D] 1
M 4@ T K3, 2009. [ LI Ping. Study on the quality changes
of Pu'er tea and Oolong tea during fermentation[D]. Guangzhou:
South China University of Technology, 2009. ]


https://doi.org/10.3969/j.issn.1007-4872.2021.01.002
https://doi.org/10.3969/j.issn.1007-4872.2021.01.002
https://doi.org/10.1016/j.foodchem.2014.06.112
https://doi.org/10.7506/spkx1002-6630-201808027
https://doi.org/10.7506/spkx1002-6630-201808027
https://doi.org/10.7506/spkx1002-6630-201808027
https://doi.org/10.3969/j.issn.1009-7848.2010.06.016
https://doi.org/10.3969/j.issn.1009-7848.2010.06.016
https://doi.org/10.3969/j.issn.1009-7848.2010.06.016
https://doi.org/10.3969/j.issn.1009-525X.2016.03.001
https://doi.org/10.3969/j.issn.1009-525X.2016.03.001
https://doi.org/10.3969/j.issn.1009-525X.2016.03.001
https://doi.org/10.3969/j.issn.1009-525X.2016.01.002
https://doi.org/10.3969/j.issn.1009-525X.2016.01.002
https://doi.org/10.3969/j.issn.1009-525X.2016.01.002
https://doi.org/10.3969/j.issn.1007-7162.2005.02.005
https://doi.org/10.3969/j.issn.1007-7162.2005.02.005
https://doi.org/10.3969/j.issn.1007-7162.2005.02.005
https://doi.org/10.3969/j.issn.1671-962X.2003.01.017
https://doi.org/10.3969/j.issn.1671-962X.2003.01.017
https://doi.org/10.3969/j.issn.1671-962X.2003.01.017
https://doi.org/10.3969/j.issn.1007-4872.2021.01.002
https://doi.org/10.3969/j.issn.1007-4872.2021.01.002
https://doi.org/10.1016/j.foodchem.2014.06.112
https://doi.org/10.7506/spkx1002-6630-201808027
https://doi.org/10.7506/spkx1002-6630-201808027
https://doi.org/10.7506/spkx1002-6630-201808027
https://doi.org/10.3969/j.issn.1009-7848.2010.06.016
https://doi.org/10.3969/j.issn.1009-7848.2010.06.016
https://doi.org/10.3969/j.issn.1009-7848.2010.06.016
https://doi.org/10.3969/j.issn.1009-525X.2016.03.001
https://doi.org/10.3969/j.issn.1009-525X.2016.03.001
https://doi.org/10.3969/j.issn.1009-525X.2016.03.001
https://doi.org/10.3969/j.issn.1009-525X.2016.01.002
https://doi.org/10.3969/j.issn.1009-525X.2016.01.002
https://doi.org/10.3969/j.issn.1009-525X.2016.01.002
https://doi.org/10.3969/j.issn.1007-7162.2005.02.005
https://doi.org/10.3969/j.issn.1007-7162.2005.02.005
https://doi.org/10.3969/j.issn.1007-7162.2005.02.005
https://doi.org/10.3969/j.issn.1671-962X.2003.01.017
https://doi.org/10.3969/j.issn.1671-962X.2003.01.017
https://doi.org/10.3969/j.issn.1671-962X.2003.01.017
https://doi.org/10.3969/j.issn.1007-4872.2021.01.002
https://doi.org/10.3969/j.issn.1007-4872.2021.01.002
https://doi.org/10.1016/j.foodchem.2014.06.112
https://doi.org/10.7506/spkx1002-6630-201808027
https://doi.org/10.7506/spkx1002-6630-201808027
https://doi.org/10.7506/spkx1002-6630-201808027
https://doi.org/10.3969/j.issn.1009-7848.2010.06.016
https://doi.org/10.3969/j.issn.1009-7848.2010.06.016
https://doi.org/10.3969/j.issn.1009-7848.2010.06.016
https://doi.org/10.3969/j.issn.1009-525X.2016.03.001
https://doi.org/10.3969/j.issn.1009-525X.2016.03.001
https://doi.org/10.3969/j.issn.1009-525X.2016.03.001
https://doi.org/10.3969/j.issn.1009-525X.2016.01.002
https://doi.org/10.3969/j.issn.1009-525X.2016.01.002
https://doi.org/10.3969/j.issn.1009-525X.2016.01.002
https://doi.org/10.3969/j.issn.1007-7162.2005.02.005
https://doi.org/10.3969/j.issn.1007-7162.2005.02.005
https://doi.org/10.3969/j.issn.1007-7162.2005.02.005
https://doi.org/10.3969/j.issn.1671-962X.2003.01.017
https://doi.org/10.3969/j.issn.1671-962X.2003.01.017
https://doi.org/10.3969/j.issn.1671-962X.2003.01.017
https://doi.org/10.3969/j.issn.1007-4872.2021.01.002
https://doi.org/10.3969/j.issn.1007-4872.2021.01.002
https://doi.org/10.1016/j.foodchem.2014.06.112
https://doi.org/10.7506/spkx1002-6630-201808027
https://doi.org/10.7506/spkx1002-6630-201808027
https://doi.org/10.7506/spkx1002-6630-201808027
https://doi.org/10.3969/j.issn.1009-7848.2010.06.016
https://doi.org/10.3969/j.issn.1009-7848.2010.06.016
https://doi.org/10.3969/j.issn.1009-7848.2010.06.016
https://doi.org/10.3969/j.issn.1009-525X.2016.03.001
https://doi.org/10.3969/j.issn.1009-525X.2016.03.001
https://doi.org/10.3969/j.issn.1009-525X.2016.03.001
https://doi.org/10.3969/j.issn.1009-525X.2016.01.002
https://doi.org/10.3969/j.issn.1009-525X.2016.01.002
https://doi.org/10.3969/j.issn.1009-525X.2016.01.002
https://doi.org/10.3969/j.issn.1007-7162.2005.02.005
https://doi.org/10.3969/j.issn.1007-7162.2005.02.005
https://doi.org/10.3969/j.issn.1007-7162.2005.02.005
https://doi.org/10.3969/j.issn.1671-962X.2003.01.017
https://doi.org/10.3969/j.issn.1671-962X.2003.01.017
https://doi.org/10.3969/j.issn.1671-962X.2003.01.017

	1 材料与方法
	1.1 材料与仪器
	1.2 工艺流程
	1.3 测定方法
	1.3.1 香气成分测定方法
	1.3.1.1 HS-SPME条件
	1.3.1.2 GC-MS条件
	1.3.1.3 定性定量方法

	1.3.2 品质成分测定方法

	1.4 数据处理

	2 结果与分析
	2.1 铁观音加工过程中香气成分数量的变化情况
	2.2 铁观音加工过程中关键香气成分变化情况
	2.3 铁观音加工过程中茶多酚含量变化情况
	2.4 铁观音加工过程中咖啡碱含量变化情况
	2.5 铁观音加工过程中氨基酸含量变化情况
	2.6 铁观音加工过程中黄酮类含量变化情况
	2.7 铁观音加工过程中茶色素含量变化情况

	3 讨论
	4 结论

