547 % 4 16 i Tl B Vol. 47 No. 16
2026 4 8 H Science and Technology of Food Industry Aug. 2026

SRIGE &R, T DUBR, XINME A5 % T il B X 28 80 B 1y 6 VA28 XUBR ot 5 52 ) 3], 80 DAk BE4, 2026, 47(16): 12-21. doi:
10.13386/j.issn1002-0306.2025110161
ZHANG Xiaolei, ZHOU Hanchen, LIU Yagqin, et al. Influence of Fixation Temperature on the Flavor Quality of Bud-type Huangshan
Maofeng Tea[J]. Science and Technology of Food Industry, 2026, 47(16): 12-21. (in Chinese with English abstract). doi:
10.13386/j.issn1002-0306.2025110161

B EREE—FRMETWEETRBRAARENA ( FEEE: REEKEEJTER.

ERE) -

AT IR BN 2R 1L B0 XUBR i 5 52 )

SKEREE, BDGR, XA, £ 1%, R ELE, 15501, 8, E8E
(B R LA F IR P BE R AT, b 245000)

H OEARRFPFRARLEERLTRE, AFAAREFFHAH, KB 40%FRE GTL (350 C) .
GT2 (390 °C) . GT3 (430 C) &% GT4 (450 C) . BIREIFM. RBAFHRRAS AR T W, FABHT
AMBFREESRFIEERMELEF. REFFLEEAY, CTI2HFo0 RS, ZABRAHBE R0, FHEIZHOSAS
A, GT1RKZ; GT3 5 GT4 AR ENI TR, FABEEFER, BRARSERET, GT2 5 GT1 5% %
ALBEZTRESTGI3 5 GT4, LARFAHRESEAEGT2 5 GT1 #55; EARILEE. #A-C-HEIF LA
BRELSERARMAGRSEGI3 5 CT4 TG, BEABRRSPZERIT, ZRERE. AR E ARG £
GT2 5GTI + &%, ZERHEHAHER AL (aroma character impact value, ACI) & =% ¥ % A1k 50.87%.
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Influence of Fixation Temperature on the Flavor Quality
of Bud-type Huangshan Maofeng Tea

ZHANG Xiaolei, ZHOU Hanchen, LIU Yaqin, WANG Hui, XU Yujie,
YANG Jihong, HAN Mengxue, LEI Pandeng’

(Tea Research Institute, Anhui Academy of Agricultural Sciences, Huangshan 245000, China)

Abstract: To optimize the fixation temperature for early bud-type Huangshan maofeng tea, this study employed a drum-
rolling fixation machine and established four fixation temperature treatments: GT1 (350 °C), GT2 (390 °C), GT3 (430 C),
and GT4 (450 °C). Sensory evaluation, metabolomics analysis, and multivariate statistical methods were subsequently inte-
grated to systematically investigate the flavor characteristics as well as metabolic profile differences among the four green
tea groups. Sensory results revealed that GT2 had the highest sensory score, with an umami and mellow taste and a fresh
and high aroma. The GT1 green tea also exhibited good quality but inferior to that of GT2. In contrast, GT3 and GT4
showed a chestnut- and bean-like aroma, and a noticeable decline in taste freshness and briskness. The taste components
analysis demonstrated that the total free amino acid content was significantly higher in GT2 and GT1 compared to GT3 and
GT4, especially theanine. Conversely, non-epicatechins, flavone-C-glycosides, and phenolic acids, which were associated
with bitterness and astringency, were more abundant in GT3 and GT4. Volatile compound profiling indicated that floral,
fruity, and sweet aromatic components were more abundant in GT2 and GT1, contributing to higher aroma characteristic
impact values: 50.87% and 51.04%, higher than those of GT3 (47.29%) and GT4 (43.06%). Multivariate statistical analysis
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further identified dimethyl sulfide, geraniol, cis-jasmone, hexanal, and 2-methylbutyraldehyde as key differential com-

ponents among the four tea groups. These findings provide a scientific basis for optimizing the fixation process in bud-type

Huangshan maofeng tea production.
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1.1 MRS

W B RS B SRR R
FheBEAs 4 5, RIM A ZERI R Bk — 2F — AR N k)
WP E IR bR rER  FEE Sykam 2 &) ; MNMEERS ARV
ih AU EDEE RIS SR TR AR AT IR SR F s JLAS
FHR SR R R -3-IEE TR K e -3
B THRNE . 258 K-3,3- AU B TR . ¥ TR
brRuedl DR AR A BR A A AR R
Bl. JFAETE 3R B2, JFAETT 3R B4, Mt 3R | Mibic 3R-3-
O-FIZMHTT . 27 T L LA . L ZSW-3-O- R4 .
WL AS W -3-O-Z5F 1T . p- AT . BT IR R
ih i e M AR B A BRI g 2
Jii . DAL | IESE R AR R R . A
il . SR P . BRI PR SR IE T
(BE)-p-% #ds . S8R LRSS HER AL G bstEs:

MR T AEARHE A A R Bl IEFRERE (Cs~Cy,y)
ZE[E Sigma-Aldrich 2\ &l AT BRAE M 4EE>90% .,

S-433D ZEEMR A 35T #EE Sykam 2\ H];
Chromaster = 0 AH 35 H A< H 572375 Ulti-
mate 3000 M RORAH IS R gE  REEZE ] Q-
Exactive & 53F FF UG AL € FEFEBR LR B A
Tl; QP2020NX SAHEFE IS  H A AL
] ; Poroshell 120 SB-C,¢ 4% #f (3 mmx150 mm,
2.7 um) . DB-5 MS {4 5 B 4045 (30 mx0.25 mmx
0.25 um) 3 EHLFAS L F 5 SPME 2] 4 =k (50/
30 um, DVB/CAR/PDMS) MZHUF4H 32 Supelco
45W]; 6CST-40 R AT ML WL EFENLRAT BRA
H]; 6CHM-901 HLEREUHET-HL WiV AR VLA i HILK
HRRAFE]
1.2 SEWFHE
1.2.1 FESRHIAE 29 50 kg A EENT 225 Py [ AR B
X249 10 h, IRSIEFENLSY AL 4 07, BR324 12.5 kg FF
SR TR I AT AL

HAR T Z WA GT1, SR 350 CEBE R,
REMEKEN 61.78%+1.27%; GT2, T 390 °C
BREAT, ZRE M & /KEN 58.14%+0.73%; GT3,
SR 430 CRE AT, A HE & KFE N 53.86%+
1.24%; GT4, RJH 450 C EBEHARE, REH /KRN
49.53%+0.94%. EEREEEERGE, AP 1~2 h,
K& 5 BEFT 100 °C #J4E 5 min, 80 °C Z 4L = B+, &%
LRI T A5FES . P RE S A R v, TR T
> 32 r/min, $AHE2°4 0.6 kg/min.
122 BEEWH H S AR PEA AR TR
2H, P GB/T 23776-2018K A5 M- B 'E #F PF 7 1 )X
4 LR SAE AT E PP o BT FREC 3.0 g
LESSRE T PEAA P, A 150 mL #E7K, g 4 min
JE¥ S B A PEBE D, B TE N SRR 4 2H 22K
FESHEAT I T 43

LEB AR =HNEAR 3 < 25% 5 RS 53 < 30%+FF
ARG *25% G 04553 10%+HEE 353> 10%
1.2.3 UFES IR . LA E MmMERI 2 HERR AR
HY 0.25 g BEWRIESRASFETHDIE T, A 25 mL ¥
7K, 100 °C /KVBIZHE 20 min, 23252885, S RIVA 20,
LUk, B E 25 mL Ao BB O 43 50 A R
10 55 6 fif, HHFUr s & FEMe . JLAKFE SmmsEmg &
T, AR R 4 R SR EIERR /BT {30
FEAE T PR S SRR ST, TE SO s SO 2 L
ST S MIMER . ST SRR SRR [7] —3.
1.2.4 ZM2EY e =% 30k [8] Uik R A
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UHPLC-Q-Exactive/MS Z3HEE S 225, U
TAFREL 0.06 g BEMEMILRASHE, A 1.8 mL T2 11y
80% M IELAWR, IWHE 10 s, #75 3 min J&, 10000 r/min
B0 10 min, BBV A 2 K, BT I, 1+F
AT, EEEMEESE 5 IR, (RESME: (e
Poroshell 120 SB-C 4, £1:ilit 30 “C. WishAH A: 0.4%
ZVR/KIEW, WishA B: Z 0. %#ii#E "~ 0.5 mL/min,
BEFEARFR A 10 pL, YR )T : 0~10 min, 99.9%
A 5 0.1% B; 22 min, 93% A 5 7% B; 25 min, 89%
A 5 11% B; 30 min, 88% A 5 12% B; 31 min, 86%
A 5 14% B; 43 min, 65% A 5 35% B; 45 min, 20%
A 5 80% B; 47 min, 99.9% A 5 0.1% B. RJHME
T, BERYERE m/z 70~900.,

TS . R R R R e
e &L S E BT & W et . AR ILSS
7 (0.20 mg/L) | JFAETF 3 B2(30 mg/L) | #it ¢ &
(5 mg/L) . LWZSH-3-O-F 2 HEE (5 mg/L) . LI ZS ;-
3-O-ZEFHET (10 mg/L) . XTFEFEIR (25 mg/L) | p-4i
PP (25 mg/L) Je 25 T8 (25 mg/L) PRtk i g 1 £
5 HPMeE PG FhaE i LSS . TR, B
TR, B BT . SRR . EhlR . nI KA T
PNEELIN
1.2.5 HERVEMIFRMGE  AEFREL 0.20 g BEREI Sk
FRETFZEBUMm T, A 0.15 g NaCl #1 5 mL 37K, 57
2| S S 4R B 1T, 60 °C /KB4 5 min )5, §fi
A SPME ZEBCGL TR ZS W7 [ 40 min, W52 B2 )5, 5
FEPEATR A AR A TSI FH A (G C-MS) 4 7
Mt S FEMIEEE 4 K, GC-MS &4 BilktE R
DB-5 MS A deEB418 ., A HIRE R 250 C, #
SR LEEA, s 1| mL/min, 533 kb 5:1. FF
IR : 40 CAEFF 5 min; LA 3 °C/min [ J+ &
110 °C, £#4F 3 min; DL 5 °C/min | F+ = 200 °C, £#
£ 1 min; LA 15 °C/min EFFE 260 °C, ££%F 3 min,
FIHTE R m/z 30~600.

MRS IEA e A AR A A S P IR B F5 %K
(retention index, RI), 5 NIST JE | & & F5I55H1T
X, FRehE TR s B R B b sE G e TEE
BO7 T, SRAYMRE L BT B AR ESL i &4,
P AR CRAAE RN ARUE e 530 5 B Xl DRtk
S AEE Y, WIS RE28E 2 BEbrEh et f T . b

BRI EOT AT
100x (T, —T,)
Toi =T,

Ko T, WAL G W 0% B8 B Al n SR ik 0
T, MR n IEALER R B BFTR]; T, Sk
JEFHUN n+1 BYIEAGER R B B TE]

1.2.6 EEMALGY OAV 5 ACLITE =% 3CHk
[9]1 7 TS & R BT SO VR 4 1 (odor active
value, OAV) Fll 7 < B¢ A 5% i) {H (aroma character
impact value, ACI) . HR#E Hinfb G500 & 514
KA BE 2 EETTR OAV; Binib &9 OAV
SRR OAV Z i TH ACI,

1.3 HEAE

f#iJ Thermo Xcalibur 4.1 F TraceFinder 5.0 %k
£ UHPLC-Q-Exactive/MS Ji 3% [l 47 1 $12 Bt
FEEDC AL HT; SMICA 14.1 A4 T dne /N 3]
3] 43 Mt (partial least squares discrimination analysis,
PLS-DA), JFIEEHEIIZE pareto scaling J9—1bALFE;
i [l SPSS 20.0 k{4 " Duncan & X 5HE 217 22 5
43715 TB tools FRX A 2#il #4[&]; GraphPad Prsim 9 %X
Pz E
2 FERESH
2.1 BREmRSH

BEE PSR ANER 1 IR, 4 AARIARHFIRER
W IBWEE T B E W 25 55 . a0 th s B
MRIK M : GT2>GT1>GT3>GT4.

SMETFE, GT2 5 GT1 T A OIF R a6 E, 1
BER s BEAE AT W B IG5 60155 8 VT A 1)
g, Hit i G S B 2. Ny,
GT2 MM . B TS 43 Y s, B BEREsi |
A 3 SR RRNE s GT1 A9530IK 22, BEMR IR | fif
RS, HAESORERIT GT2; GT3 g5k T
JE | BERER R, BRSBTS I AR GT4 251
PO TSR R i R A W 2 R B, A USRI KRR
Nk, 558 1 B g s UM & 0T 28 S 3k, RIS
Sl AT, GT2 ZRAIREGH S, 1550 5=
GT1 SefERE 22, 450k Z o M7, GT1, GT2 5
GT3 RN BET LR S HIHFIE, GT4 PRI e | S22
B2, 19w,

RI=100n+

Tl NIRRT L A FRER R B o PP 2R

Table 1 Sensory evaluation results of green tea with different fixation temperature treatments
SME(25%) PR (30%) 1(25%) 7(10%) HE(10%)
il p p p p y S E o
i Mo Wi (G i (G Wik (G Wi 453

GT1 LRI 92.50+0.61°  HEEE  92.00£0.61°  IHTF

93.00£0.61° TREFETE  92.50+0.35° WHELR, AIFE 92.00+0.35 92.43+0.44°

GT2 FRLREENT 93.00+£0.61° IR 93.00+1.46° TERH1 94.00£0.79° VRERFASE  93.00£0.35° MHHELE, 55 94.00£0.79° 93.35+0.57°
GT3 HERGERG, RIA RS 91.00£0.61° FE  90.50+0.35°  TEEHF  92.00+0.61¢ FRECLENTE 91.00+0.79° IR, 23 93.50+0.61° 91.35+0.33°
WLk, 24N )R O . T, 55
IR .00£0.71° _, . 88.00+0.35° ; 00£0.79°  IRHEE .50+0.35° R .00+0.61° 88.50+0.20¢
GT4 P 88.00£0.71° ) i 88.0080.35° ) 1y 89.00£0.79 HELE 89.50+0.35 e 89.000.61°¢ 88.50+0.20

T R [R5 B A b ) 775 . 25 22 53 (P<0.05)
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A FEFH S IEIR AT« AR (3% X e 55
A 2 ZEE R Ay AT T 43T, B 16 Fhife 2 &SR
8 Fh LA Z MmmMEmL (% 2) . &R WA, GT1 5
GT2 WiFE &AL BB N 68.27+1.44 F1 67.94+
2.04 mg/g, WFEE T GT3(64.68+1.01 mg/g) 5 GT4
(65.10+1.72 mg/g) (P<0.05) . JuHUZ, XAz sk
HAB\BESTERZREMRTE GT1 5 GT2 & EK M,
DR B AR A TR . AT ER I, TER T
12 IR, R A K R e PR S SR ) B 82,
B 45 2% 7 UL BE T M2 3G A A S S A R,
XATHERE 4 AP &R & RS IEE .
2 NFIAT IR AL FRAR A o 3 B R L B 1

Table 2 Content of main taste compounds of green tea with
different fixation temperature treatments

i (mg/g)
HEY
GT1 GT2 GT3 GT4
KA Asp 1.86£0.03" 1.83£0.05" 1.83+0.02° 1.90+0.05°
BHEBRGlu 2.76£0.09° 3.00£0.09* 2.94+0.05® 2.84+0.10"
#%& R Theanine  57.03+1.32° 56.63+1.97 53.36+0.72° 53.54+1.63"
IR R Thr 0.49+0.01°  0.50£0.01* 0.50+£0.01* 0.49+0.01°*
225 [ Ser 0.40+0.01°  0.40+0.00" 0.42+0.01* 0.41£0.01%
HRRGly 0.16+0.01*  0.16£0.00™ 0.15+0.00° 0.16=0.00™
WL Ala 0.13£0.01*  0.12+0.00° 0.11£0.00° 0.100.00°
Jifi 242 Pro 0.37£0.02®° 0.39+0.03* 0.38+0.01° 0.34+0.02°
ETEZN AR 0.51+0.02"  0.54+0.02° 0.54+0.02% 0.51+0.01°
St ARlle 0.36+0.01° 0.34+0.05" 0.42+0.14° 0.40+0.12°
st4 M Leu 0.53+0.04°  0.52+0.03" 0.46£0.04™ 0.43+0.07°
P& &R Tyr 0.39+0.06" 0.39+0.08" 0.36£0.05" 0.57+0.07°
A2 Phe 1.10£0.21*  1.05£0.03* 1.12+£0.17* 1.14+0.10°
41 i His 0.25+0.01° 0.24+0.00° 0.25£0.01° 0.36+0.12°
=R Lys 0.78£0.09° 0.77£0.04* 0.85+0.15* 0.73+0.12°
A Arg 1.14£0.09® 1.06£0.11%* 0.99+0.03° 1.19+0.06
B E MG 68.27£1.44° 67.94+2.04° 64.68+1.01° 65.101.72°
WETILZEEGC  2.09+0.08" 2.13+0.08° 2.51£0.13* 2.62+0.17°

FEETILAEEGC 13.6140.31% 14.17+0.21° 14.73+0.32* 13.16+0.58°

JLERFEC 6.37£0.14° 6.27£0.25° 6.88£0.30° 6.34:+0.44°

REETILER
o 25+1.32" 66.394+2.64" 68.03+£1.08" 67.68+1.58°
- FITEEGOG 67.25+1.32" 66.39+2.64° 68.03£1.08" 67.68+1.58
FILKZEEC 4.88+0.08" 5.32+0.27® 5.75+0.30° 5.14+0.63
WEFILEREET . e " .
BREGCG 5.48+0.34° 5.76+0.44™ 6.1240.36® 6.41+0.11

Hegay ATE
*®J L*‘?iffﬂ%‘% 14.51+0.56° 13.68+0.82" 14.05+0.39* 13.89+0.60°

ey AT
J L’J%%qu‘@‘% 0.81£0.03° 0.85+0.06> 0.87+0.03* 0.91+0.02°
JLAFE B 114.98+1.99°114.57+4.48°118.94+1.43*116.16+1.58"

VLR EARER
ii”“*fgkﬁ L 6.81£0.17°  6.63£0.10° 6.26+0.14° 6.14+0.19°
IIHERR 28.08+0.61* 27.93+1.01° 28.35+0.72° 28.15+1.15"

T RATAN IR F RN B S R 183525 57 (P<0.05), %47,

JLZRFA N EZ Z W25, 2R &
AWEPER EZN > AR S s SRy
TEMREE, 11T R (R 3 AR IR AN, BRI

RN, Tk 2 iR, GT1 45 GT2 PILEERER
T Ath, P 2H BE AR, (HJC W 35 22 5% . EGCG. EGC A
ECG S3RMILER, ARG IR T 5 kA2 544
I RAEFR TR ILZEZE GCG. GC. CG, Hif)F s 5
AL AR ZIN Y, AR g R A SRR LSS ER
PUAE S PR T T B T H s T R B A, IS IE 1T 5+
AR N 55 A8 T R Z [RIAFAE BB OCHE . RSk
FT AR, M AT IR B SR e Al A P E e A
JLAS SRR, i S 2R gD, Xl et
GT3 5 GT4 MR B = 1 IR

WA SR 2SR R B SR S, HAT R Y
%5 R TR (dove over threshold, Dot)", 4NsE 2 Ay
7N, 4 AR ST PR B B JCHH i 22 5, REAAHF ST
TSR T REAZ HA b SR . SRR RS
G It AR B e ER IR M, IR AP AE R AR HAE G R,
QR S AT i R N ERR SRR L,
AW 5% % /) UHPLC-Q-Exactive/MS i — 243 Fr A
[FIAH R LS DA A AR 22 5.
2.3 HTF UHPLC-Q-Exactive/MS BUIEIE & MK 15149
S

ifi i UHPLC-Q-Exactive/MS 43 #7, 3t % 52 Y
61 FhEH & PEACIY), 38 16 FlULASER M R IK.
23 Pl Az eI . 9 Fhal K REAT . 9 FhiiR £
4 FAEHLER (R 3) . Hib, 49 Fiib- &ML 25 55 2
(P<0.05),
2.3.1 JLAEL B ARFFTIssE it 16 FULSS
M T R, Hodh 13 Rl oS RN R SRS P
TEME 2T (P<0.05) (K 1), JLZNE Rk FE 2 H
Wrke-3-EEs AR T C-C Al C-O-C &,
AWFgE s, AR LA E B. EC-EGCG 1E GT3 5
GT4 F & 5ofimy; RESMILESE CL JEAETHF E B4 K&
C-ECG 7£ GT2 5 GT4 h & & = R R ILASHE
BRI LA & FIRERTE GT3 5 GT4 "MW
REST GT1 5 GT2, {HAFENE, 4 FhETX
#ZEZJE TF. TF-3-G. TF-3,3'-DG. TF-3'-G 7E£ GT1
A b e 3 T HEAMb B (P<0.05) o fESRJLAS RS
R S A=Y, AR R A BT 2y A AL
Filad EALEEVE T, ARIFST R, GT1 R EF AR E
ARG T H At AR T8, 300 R A - e (14 S A A e PR s
ihil, IIFTPRHE T LA R 2 i B RS T 2R 2
A, et GT1 5 GT2 FEsh P AYJLES & A Rng Ik
T GT3 5 GT4.
2.3.2 HEEE A B EREE T SRS P S At
TERENZWMISYIIR, A FRE . LIRS
Koo S A, 20 3k b i 75 R Y 2 0 AV FH O R i
OO Z ARG W HAT AR R B B (0.001 15~
19.8 umol/L), J& £ 25 9 WL B (19 25 22 R R R 7121
ARWF5TH GT3 5 GT4 H 5 i 28 BT B = 5 5~
3.53+0.06 mg/g Fl 3.55+0.04 mg/g, & T GT1(3.48+
0.05 mg/g) 5 GT2(3.31+£0.07 mg/g), ] it 2 S5
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Table 3 Compounds identified in green tea with different fixation temperature treatments
PR ER B8] (min) (&=L Jonf Lt AF Pld
JLEE/ILASE —F K Catechins/dimeric catechins(16F)
32.59 B JLAAE Epiafzelechin 273.0767 CsH,,05 <0.01
38.51 FPIR LN T RABR Epiafzelechin gallate 425.0872 Cy,H 50, <0.01
10.99 REER LIS HC Theasinensins C 609.1245 C3Hy014 <0.01
15.92 %M JLZK KB Theasinensins B 7611346 CyHy O <0.01
20.59 JFAE T # B4 Proanthocyanidin B4 577.1343 C30H,60, <0.01
24.72 JE AT % B2 Proanthocyanidin B2" 577.1346 Cy0Hy0, <0.01
25.76 RIVKRRRBET IR R B T IR FEEC-EGCG isomer 745.1403  Cy3Hy0,, <0.01
28.48 FIHRR-REATIRRBE THIFEC-EGCG 745.1403 Cy;H30y, <0.05
30.38 JLRR-FILR R FIRBIC-ECG 729.1453 Cy7H3004 <0.05
32.52 FILAFE-RILE R BB TMEREC-ECG 729.1453 Cy;H300,6 0.186
3839 JLZER-FIRR VA TRRER 41K C-ECG isomer 729.1453 Cy;H3046 0.517
36.72 JEAE T ZB1 544K Proanthocyanidin B1 isomer 577.1343 C30H,0), 0.070
41.80 FHEETF 563.1198 CyoH,,0,, <0.01
42.52 FKER-3-WETFIRERTF-3-G™ 715.1302 Cy6Hys016 <0.01
42.92 R E-33- BB TRARTF-3,3-DG 867.1396 C3H3,0, <0.01
42.95 HREE-3- BB TWARTF-3-G” 715.1301 CieHps01 <0.05
TR M B A 5 Flavone and flavonol glycosides(237F#)
39.33 W Myricetin 317.0298 CysH, 05 <0.01
40.00 1# K2 2 Quercetin” 301.0349 Cy5H,40, <0.01
42.58 #if He 2 A4 A Quercetin isomer 301.0349 C,5H,40, <0.01
45.44 115y Kaempferol” 285.0404 CysH 4O <0.01
34.02 & -3-0- 2 FLBEH Myricetin-3-O-galactoside 479.0822 Cy H,,0p5 <0.01
34.39 Tty 2 -3-O-4 % B Myricetin-3-O-glucoside” 479.0825 Cy Hy,0p5 <0.01
36.47 Wit Hz #-3-0-2F FLBEH Quercetin-3-O-galactoside 463.0878 C, H,0,5 0.131
36.80 #it Hz £ -3-O-#i 4 H T Quercetin-3-O-glucoside 463.0878 C, H,,0,, <0.05
37.79 1125 1-3-0-2F F i Kaempferol-3-O-galactoside 447.0928 CyH,,0p, <0.01
38.36 11125 1%-3-0-4 A fiiH Kaempferol-3-O-glucoside” 447.0931 CyH0,, <0.01
40.14 IR A A Vitexin isomer 431.0977 C, Hy00,0 0.190
31.14 JT3K % -6,8-C- A4 1 116,8-C-Diglucosylapigenin 593.1505 C,Hy00, <0.01
33.45 A 2 -3-0-F FLBERE 25 B i Myricetin-3-O-galactosylrutinoside 787.1919 C;33H,00,, 0.283
34.22 Tt 2 -3-0-25 F i Myricetin-3-O-rutinoside 625.1404 C,;H300,5 <0.05
34.52 T3 2 -6-C- ] HETE -8 -C- B R B Apigenin-6-C-glucosyl-8-C-arabinoside 563.1400 CysHas014 <0.01
35.20 HiitFz 22 -3-O-F- ZUBIE 25 & B 1 Quercetin-3-O-galactosylrutinoside 771.1979 Cy3H,00,, <0.05
35.73 Wi Fz 22-3-O- 485 2 B 25 B HF Quercetin-3-O-glucosylrutinoside 771.1984 Cy3H,y00,, <0.01
36.33 ﬁi#ﬂ%f—Z—O—ﬁéﬁ?}ﬁRhamnosylvitexin 577.1566 Cy;H;00,, <0.01
3635 7% T Rutin’ 609.1454 CyH3046 <0.05
36.39 111251 -3-0-2 FLH I 25 AT Kaempferol-3-O-galactosylrutinoside 755.2025 Cy3H,004 <0.01
37.13 1125 18- 3-O- 1) 2 Ml Bt 25 B M Kaempferol-3-O-glucosylrutinoside 755.2026 Cy3H,004 <0.01
37.86 11251-3-0- 2 F i Kaempferol-3-O-rutinoside” 593.1506 Cy;H;00,5 0.101
46.42 1125 1-3-0- % 7 5.t & i Kaempferol-3-O-di-p-coumaroylhexoside 739.1660 CyoH3,0,5 <0.01
] K fif B Hydrolyzable tannins(9F})
496 SHTEPREF SR B-Glucogallin isomer 1 331.0665 Ci3H,6040 <0.01
5.75 B B-Glucogallin® 3310665  Cy3He0 <0.01
6.82 BRI SEAA2 B-Glucogallin isomer 2 331.0665 C3H,040 <0.01
8.49 WA LRI Gallocatechin-glucoside 467.1188 CyH,,0,, 0.065
13.20 ZEAT BSR4 Digalloyl glucose isomer 1 483.0771 CyoHyO14 <0.01
15.29 U T BRI 1A2 Digalloyl glucose isomer 2 483.0776  CyHyO)4 <0.01
18.11 TR AT A Digalloyl glucose 483.0771 CyoHy014 <0.01
22.09 R IFRE 2 Strictinin 633.0728 CyHp 05 0.170
33.88 & BT HE A Hi Trigalloyl glucose 635.0880 C,;H,,004 <0.01
B2 Phenolic acid(9FH)
1.48 WIERE 2 B Caffeic acid hexoside 341.1083 C,H,,0,, 0211
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LR B B[] (min) Ew Jivcilaa ¥ PlE
5.08 WETFIRGA 169.0129 C,HO; <0.01
6.34 3-0-% & T4 Tl23-0-Galloylquinic acid 343.0664 C,H4040 <0.01
11.31 A-WNMEREZE 77 1R 574414 4- Caffeoylquinic acid isomer 353.0881 C,6H,50, 0.335
14.43 S 3 -4-p-Xt 7 5 I ZS TR Trans-4-p-coumaroylquinic acid 337.0925 C,¢H;504 <0.01
16.94 £} )i iR Chlorogenic acid 353.0877 C,6H,0, <0.01
18.81 4-IERE 45 T* iR 4-Caffeoylquinic acid 353.0881 C,6H,0, <0.01
21.05 S 3 -5-p-Xt & Bt ZE T2 Trans-5-p-coumaroylquinic acid 337.0928 C,6H,504 <0.01
26.77 MR- 5-p-%if 75 2t 4= T B2 Cis-5-p-coumaroylquinic acid 337.0925 C,H,504 <0.01
7 HLERQrganic acid(4F)
1.46 2T D-(-)-quinic acid’ 191.0548 C,H,,04 <0.01
1.54 Fy MR Citric acid 191.0184 C4H 0, <0.01
222 FrREIR 5+ F A Citric acid isomer 191.0184 CeH,O, 0.092
2.63 SRz Isocitric acid 191.0186 CeH 0, <0.01
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Fig.1 Translation of heatmap of non-volatile metabolite differ-

ences in green tea processed at different fixing temperatures
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I IEARSE .
2.3.3 MR M HATAEY iR - EA RIS R
F T F A G Y, HXT e 2507 R 1Y) B R DTk R
/N, (H GBS H At 22 R4 5T AH B AR FH 52 0 35 1 6 R ARy
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FREE, HM R U RS0 #R s, [ 3 -4-p-Xt
HEEE TR . L a-5-p-Xt ML ZE T R M -5-p-
XoF A 2 T R O 2 I 5 4 e Ay SR R T
PP EREO 2N, ARWGEH, H 7 MRS Y TE AN
Rk ] S B 2 25 57 (P<0.05) . 3§ 3-O-1% & Tk
TRRLAAN, Higy 6 P4 GT4 BRI & H2 . ILAh,
GT3 P[RR A3 & B4R R S5k IR,
#(P<0.05)% T GT1 5 GT2.

AFTIARLEE 7 A B 225 7 0 ] K i R
T, ALEE 3 R E T R A S e AT A
o TG WA HE SR S BT BT E AR IC ),
XTERASIEARAFAE [FIRE BT AR, Hop, % &
TR ANE . g A AR 1 7 GT3 5 GT4
MR, HoAy S Ak G & ENIFE GT1 5 GT2
gy, S BE AT ER I R R EE S %4h
ST BB AT i i A R 3 T R RIS 1 43, i
HH A AR RN B I R A TR L AT IR A AT
iR Jd T A HLAR, 545 1 RR R R A HL AT 455 (1 AR
SRR ARFIT R 3 A E MLERIITE GT4 H & &
24 EEMRRSSH
2.4.1 FET GC-MS MR MERNST 53T 8=
£A, 5% BT R I P4 AR (GC-MS) % 4 LA 425 h#E & Pk
AT AT AT, ek sE 43 R ib-&, 145 20 R
J5 .10 FREESE . 4 FRENZS . 4 PRS2 FREE2IE A
. A ISR A 1 Fh (SR 4) . AR, 2%
THIEANTE GT3 5 GT4 R0 H, A6 ST Ak
IR i s KA M R B A E A
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Table 4 Contents of volatile compounds of green tea with different fixation temperature treatments
PR ez cas  AUKHiE  RPORP @R TR el
min) GT1 GT2 GT3 GT4
2 (20F) 730.41+22.80° 807.24+18.75" 587.47+33.39°  596.25+41.98°
6.473 TE R 71-41-0 HhE 763 764 MS/RISTD 52.47+2.84°  63.45+1.31°  46.04£1.16° 47.79+2.87°
10.223 J5i-3- 2 W 928-96-1 HEHS 852 853 MS/RI/STD  15.34+132°  15.33+0.84°  12.42+0.60 12.17+1.05°
10.971 IECEE 111-27-3 Vi% 867 867  MS/RI 1.99+0.20 2.3620.10° 1.90+0.13° 2.06+0.11°
16.741 -3 4-3- 3391-86-4 Bk 978 979 MS/RUSTD  2.04£0.17° 3.26+0.13° 2.2940.22¢ 2.65+£0.31°
17.233 B & IR s 51152-12-6 / 987 / MS 3.71+£0.34¢ 4.59+0.21° 3.99+0.31% 4.34+0.19%
19.293 2-HEE O 104-76-7 Bl 1024 1026  MS/RI 1.84+0.15° 2.09+0.12° 1.83+0.09° 2.4240.12°
19.453 p il 100-51-6 &, & 1028 1030 MS/RI/STD 224.25+£14.51° 249.75+3.80" 200.49+15.01° 204.33+19.38"
21.527  JAEEAM T 34995-77-2 piZ 1064 1065  MS/RI 2.64+0.15° 2.7140.11° 1.99+0.18" 2.04+0.15
21.638 TEEE 111-87-5 AV, £EIK 1066 1068 MS/RI/STD  5.17+£0.24° 7.13+0.24° 5.93+0.36 6.9140.27°
22550  JFREREEMAYT 5989-33-3 1 1083 1080  MS/RI 4.15+0.26 4.89+0.33° 3.49+0.37° 3.1940.11°
23.363 Ty 78-70-6 1 1097 1099 MS/RI/STD  13.65£0.94®  14.99+0.56" 14.30+1.77° 12.5140.59"
23.568 ZEU IR 29957-43-5 / 1101 1106  MS/RI 1.30+0.09¢ 1.64+0.06° 2.77+0.18" 4.25+0.12°
23.928 LW 60-12-8  FOL. % 1107 1109 MS/RISTD 121.49+7.63®  132.9242.86°  109.22+6.09°  114.93+11.23"
27327  JiREREEAMIIL  39028-58-5 AE.HPE 1167 1173 MS/RI 0.98+0.02° 0.9620.09° 0.98+0.03" 1.00£0.05°
27.547 IET-fE 143-08-8  FEWi. HIK 1171 1172 MS/RI 1.08+0.04% 1.11£0.05° 1.02+0.05° 1.0120.05°
27596  JSREREEAMIN  14009-71-3 A 1172 1175  MS/RI 1.8420.08" 1.95+0.12° 1.93£0.21° 1.7840.16
28.667 a-FATMEE 98-55-5  WIA. Mifi 1191 1190  MS/RI 1.83+0.08" 1.83+0.08° 1.56+0.10° 1.55+0.06°
30.274 REAERE 106-25-2 g 1222 1226 MS/RI/STD  1.56+0.11° 1.78+0.11° 1.2940.10° 1.25+0.11°
31.735 AN 106-24-1 e 1251 1254 MS/RI/STD 272.1046.25°  293.46+20.04* 173.0318.43°  169.05+10.17°
43.903 ECg/N 77-53-2 KA 1610 1608  MS/RI 0.99+0.03° 1.0120.02° 0.99+0.02° 1.05£0.01°
RS (10FH) 205.53£11.05°  244.96+5.95°  224.63+£5.65°  240.1118.45®
3.731 2-FEE T 96-17-3  AIA] #4648 646 MS/ARISTD 21.06+£1.76°  23.22+0.98*  24.52+1.42° 39.57+2.85
4288 TR 110-62-3 &1 &2 696 698 MS/RISTD  20.05+£3.61°  25.82+3.67° 19.04:+0.95 20.6343.89
7.647 [SA 66-25-1 T MEMT 798 800 MS/RI/STD  83.19+4.3 99.48+5.79"  83.63+5.24° 74.03+6.95°
12.537 B 111-71-7 W& BEHT 899 901 MS/RIUSTD  24.45£0.99°  29.28+1.23*  27.88+0.50° 28.32+1.38"
15.612 R 100-52-7 A FEHE 957 958 MS/RUSTD  4.13+0.22° 5.36+0.53" 4.50+0.63" 4.86+0.40%
17.917 TEERE 124-13-0  Frt&E. B 1000 1001 MS/RUSTD  1.49+0.08° 1.49+0.03 1.54+0.06° 1.5440.03"
19.937 KL 122-78-1  FllF. % 1036 1039 MS/RIUSTD — 30.96£3.30°  39.42+0.72°  41.93+2.12° 48.28+5.73"
23.637 IETEE 124-19-6  HH#E. 7 1102 1102 MS/RI/STD  14.98+1.18  16.78+0.79"  17.44+0.84" 18.35:£0.49°
29.337 P 112-31-2 B 4 1203 1207 MS/RI 3.68+0.63" 2.47+0.31° 2.93+0.56% 3.30+0.38°
32.539 (E)'3;TZ;§§ 26 g0 BB 1266 1270 MSRI 1.53+0.10° 1.64+0.06° 1.23+0.10° 1.24+0.05°
T (4%) 68.74+2.29° 84.33+4.99°  75.18+6.68™ 74.97+7.81%
17.000 2,3-3F 585-25-1 / 983 987  MS/RI 3.90+0.23° 5.1940.25% 4.86+0.33 5.48+0.44°
37.561 IS Pl 488-10-8  RAHIER 1389 1391 MS/RI/STD  62.00£1.95°  75.68+4.57"  66.99+6.12° 66.04+6.81°
39.366 B IR 689-67-8 R 1445 1456  MS/RI 1.39+0.06 1.50+0.12° 1.790.09° 1.87+0.28"
40.309 BT 2T 79-77-6 X% IEFE 1477 1480 MS/RISTD  1.44+0.08" 1.96+0.10° 1.55£0.38% 1.59+0.37%®
25 (4Fh) 25.08+0.82°  27.18+0.55°  22.18+1.22° 24.64+0.40
26.866 vz I 140-11-4 W 1159 1162  MS/RI 4.79+0.41° 4.62+0.22° 2.06+0.18° 2.1340.13°
28.461 KR T R 119-36-8  Hifir, &7 1187 1190 MS/RIUSTD  17.49+£0.48°  20.02+0.37" 18.03+1.06 20.32+0.26"
34.984 MR T g 1189-09-9 p 1320 1322 MS/RI 1.06+0.04° 1.1940.07° 1.22+0.05" 1.28+0.03*
37.111 LTRAGALTR 141-12-8 R 1377 1381  MS/RI 1.7420.04* 1.35+0.06 0.87+0.02° 0.910.01°
A (2Fh) 2.01:0.98" 2.26+0.11° 2.04+0.18° 2.37+0.15°
19.700 (B)-p-% i 3779-61-1  FHE&.ZHH 1032 1032 MS/RI 1.14+0.03° 1.23+0.06° 1.17+0.05%® 1.20+0.04%®
20.227 B 13877-91-3 Vi% 1041 1037 MS/RI/STD  0.87+0.07° 1.03£0.07 0.87+0.17° 1.16+0.11°
HABZE(3F) 702.25+54.94° 854.83+88.34" 760.73£57.58™  904.39+69.49°
2.380 A A 75-18-3 AEX 498 515 MS/RI/STD 700.48+54.93° 852.88+88.37" 758.02+57.6™  901.59+69.47°
20.143 AL 2167-14-8 HERETR 1040 1039 MS/RI - - 0.910.04° 1.15+0.08"
41.109 2,4-RUT EEy 96-76-4 2% 1503 1502  MS/RI 1.78+0.14° 1.94+0.05° 1.79+0.04° 1.65+0.10°
YRR MRy Bt 1734.02+33.73° 2020.80+£66.36" 1672.22+51.10° 1842.74+105.17°

e RN A Y SR T4 i, ARG YR FHZE IR L Rpn e I 2R 67 T 40 RIS AR IEA AR T T 3A5 Hh I PR P 1640, RIPFIRNIS TR
AR AT S50 T I PR B FREL % 7 AMS., RL STDA 5 B B CREAETTRL, ARifi; =" SRR AH s SRR IR Fhttps:/www.flavornet.org.
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B IR 2020.80+66.36 pg/L, i3 T H AL = 4H
(P<0.05); GT4 IR Z, & Hr-~ 1842.74+105.17 pg/Lo
FHorb, LA IRE (700.48+£54.93~901.59+69.47 pg/
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Ellipse: Hotelling's T2 (95%)
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Fig.2 Analysis of volatile compounds of green tea with different fixation temperature treatments
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Table 5 Compounds with OAV>1 in four green tea samples
OAV ACI(%)
EY SR (pg/L) SRR

GTI GT2 GT3 GT4 GTI GT2 GT3 GT4
TS A 1.1 LSS 636.80 775.35 689.11 819.63 44.62 44.94 48.20 52.11
B 1.1 B 247.36 266.78 157.30 153.68 17.33 15.46 11.00 9.77
MR 0.26 KR 238.45 291.06 257.65 253.99 16.71 16.87 18.02 16.15
BT LT 0.007 E LN 206.43 279.71 220.79 226.79 14.47 16.21 15.44 14.42
L 24 HA. IR 34.66 4145 34.85 30.84 2.43 2.40 2.44 1.96
2-FRILTRE 1 CEINES S 21.06 2322 2452 39.57 1.48 1.35 171 2.52
IET 1.1 Tt . ok 13.62 15.26 15.85 16.68 0.95 0.88 1.11 1.06
PR 2.8 HH . BRI 8.73 10.46 9.96 10.12 0.61 0.61 0.70 0.64
Jy A 27 AEAT . FACH 5.06 5.55 5.29 4.63 0.35 0.32 0.37 0.29
R 6.3 Ty, e 491 6.26 6.66 7.66 0.34 0.36 0.47 0.49
NeEais 0.587 FrlgE . R 253 253 2.62 2.63 0.18 0.15 0.18 0.17
EL/N 0.5 AT 1.98 2.02 1.98 2.10 0.14 0.12 0.14 0.13
P 12 A A 1.67 2.15 1.59 1.72 0.12 0.12 0.11 0.11
1-2FJ5-3-1% 15 B 1.36 2.17 1.53 1.76 0.10 0.13 0.11 0.11
P 3 R, A=m 1.23 <1 <1 1.10 0.09 - - 0.07

-3 L s st 13 HHS 1.18 1.18 <1 <1 0.08 0.07 - -

AL MAL A R BUE IR T Odour Thresholds .
3 £ on the quality of long-shape Yibin early tea[J]. Journal of Anhui
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T A5 HH SRR e 16 SR VT e Sy it . e, T R S
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