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Changes of volatile aroma components and biochemical components

in Fenghuang dancong tea during processing
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Abstract: Objective: This study aimed to optimize the processing
technology of Fenghuang dancong tea. Methods: Headspace solid
phase microextraction ( HS-SPME), Gas chromatography-mass
spectrometry ( GC-MS), and spectrophotometer were used to
extract, determine and analyze the volatile aroma and non-volatile
biochemical components of Fenghuang dancong tea in different
stages of processing. Results: The alcohols, aldehydes, ketones
and esters showed a decreasing trend while the alkanes and
aromatic ring substances exhibited an increasing trend during the

processing. The contents of tea polyphenols, amino acids,
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caffeine, and catechin in non-volatile biochemical components
decreased gradually during processing. The contents of soluble
sugar and water extract increased gradually. In tea aroma, the
contents of indole, a-farnesene, and nerolidol increased
significantly during the processing of Fenghuang dancong tea,
which are important volatile aroma components of Fenghuang
dancong tea. Conclusion: During the processing of Fenghuang
dancong tea, the bitter and grassy taste gradually decreased, and
the fragrance and fruit aroma gradually increased, which formed
the special fruit and mellow taste of Fenghuang dancong tea.

Keywords: Fenghuang dancong tea; volatile aroma; non volatile

components; processing process
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Table 1 Relative content of volatile aroma components during processing of Fenghuang danzong tea

(73 AR/ %
fh (SR EA S -
Eip g - iy T 2wl 3wkME 4 I EE %S

fEde ORIIEE 1041 — — - — — — 0.1240.03 —
FEmEE ) 1 1078 — — — — 0.2240.16 — — 0.1240.05
SRR R A AL 11 1095 0.45740.05 — — — 0.2940.14 0.24+0.07 — 0.112£0.02
Iy R 1104 1.6920.15 1.9040.21 1.254:0.32 1.94220.13 1.462:0.08 1.422£0.28 1.112£0.15 0.6320.22
JIbd 05 A 1109 6.5140.22 1.54+0.18 1.6640.55 2.06+0.82 1.98+0.26 1.75+0.19 1.52+0.25 2.34+0.57
I - -2, 8- M- 1135 0.59+0.23 — — — — — — 0.1520.05
1-F
1-T-f 1164 0.6940.19 — — — — — — —
B2z 1 1176 2.7440.74 0.8840.46 1.54%0.15 1.05+0.33 2.4540.27 1.6740.21 1.3940.39 1.3220.20
a-FA I 1198 1.47240.19 1.5974-0.22 1.352420.14 1.8724-0.09 1.2720.38 1.322£0.15 1.3220.32 0.7920.04
TR 1227 — — — — — 0.310.25 — —
REAE T 1237 — — — — — — — 0.18+0.01
A 1264 — 0.4740.27 0.39+0.32 — 0.4340.17 — — —
I -8 77 JE-1, 8- - 1271 0.2140.12 — — — — — — 0.1040.04
2-Ji
2-ZR W 1369 0.4340.07 — 0.2140.09 — 0.3240.15 — 0.5270.34 0.26+0.19
2-HIJE-1- oS e i 1450 0.1940.12 — 0.16+0.02 — — - - -
B FE A 1556 0.2440.08 0.16+0.99 — 0.3540.31  0.22+0.06 — — 0.26+0.17
REAE AL Pt 1568 1.4740.87 0.7940.26 0.70£0.10 1.2040.04 10.65+2.74 3.8042.69 5.35+3.21 11.54+3.88
BB 1669 0.6740.32 0.5640.12 0.58+0.45 0.81-£0.37 0.9340.09 0.7140.62 0.45+0.07 0.820.22
2-0 Fe-1-Z8 i 1714 — — 0.08+0.03 0.17+0.02 — — — —
G WA ST 1803 0.3970.15 0.3120.07 0.33420.09 0.61420.35 0.4120.34 0.2920.12 0.38=0.12 —
1t be = 1824 — — 0.0640.02  0.1020.05 0.084-0.06 — — —
s 1864 4.94751.78 6.8472.33 5.9741.98 4.4542.55 3.4621.78 5.7743.68 4.79+£1.21 2.1420.35
SRy 1948 0.74740.55 1.2440.28 1.5940.72 1.66£0.99 1.2740.34 2.124+1.67 1.1540.18 0.50=0.08
2-H 1N 1985 0.15220.07 - 0.1020.05 0.2820.08 — 0.08220.09 — —
(E)-3,7,11,15-PU {1 J&- 2 022 0.182£0.04 0.1320.08 0.1720.15 0.372420.31 0.197-0.03 — — 0.12220.05
1.6,10, 14-+ 75 B P4 45~
3-
A I D R 2036 0.3340.12 0.1340.03 0.530.07 0.2540.05 0.4040.11 0.3740.25 0.5740.39 0.08=40.01
H ) 2115 4.814-1.99 14.864-2.88 16.484-2.37 11.5341.79 10.7720.85 18.4125.20 11.294-1.93 4.344-2.17

3,7,11, 15-P4 W -2-+ 2 144 0.5740.07 1.16+0.36 0.7240.05 0.50+0.24 0.60+0.39 0.884+0.28 0.33+0.14 0.2740.03

NI 1-FE
(E,E)-12-H #£-2,13-+ 2987 0.04=+0.02 — 1.38240.77 2.8341.05 1.537420.28 0.722-0.31 1.2321.11 0.5320.24
I\t - 1- Tt

R RO 1051 0.4940.26 — — — 0.4840.09 0.5340.30 — 0.2340.05
+ 1121 0.800.55 — - — — — 0.5440.17 0.4140.30
SRS 1207 0.4720.10 0.2240.14 0.244-0.06 — — — — 0.1440.06
BAN RN 1224 0.5270.22 — — — — — — 0.2140.02
(E,E)2.,4-%% "Ml 1320 — - — — 0.180.02 — — —
4-(2,2- " W H-6-F H 3 1 357 — — — — — — 0.29740.05 —
B THE

154



F&M | Vol.40, No.2

FHRERABMAFEMIIRPELEFTSHIMELCAIHEL

gk 1
Fh (SR /EA wﬁﬁ HXY e it 7
TREL i - 75 LRIEE 2 WM 3 4 i AT %S
B2 1-(4-H IR ED)- 2 i 1179 — 1.1240.54 — 1.0240.38 1.2940.85 1.37+0.14 — —
=224 547 ] 1392 0.2040.05 — 0.0840.07 — — — — 0.130.04
Sz i DI R 1455 0.34740.09 0.4240.44 0.6320.05 0.5740.36 0.54740.08 0.3640.18 — —
25T 1494 0.5740.03 0.6640.08 0.68+0.22 0.3640.05 0.54+0.17 0.7340.07 0.7840.05 1.28+0.17
2 Je HE R 1897 0.5340.33 0.3540.02 0.49+0.06 0.6740.08 0.44+0.20 0.334+0.14 0.98+0.75 0.20%+0.03
B 10.12-F /\Kilk H Bg 1150 0.2240.06 — — — — — —
SR I-3- C M T 1232 0.4470.31 — — — — 0.3470.23 — —
iR W R 1321 0.53220.40 — — — 0.1540.03 0.3740.11 — 0.3540.24
2,5-F/\Bk R P EE 1335 0.0640.02 0.0440.01 — — — — — —
(2)-BR-3-C il 1376 0.0340.03 — — — 0.34+0.04 — — 0.41+0.05
CRRCHER 1386 0.2440.16 — 0.15+0.19 — — — — —
(E)-T-L/\RBRFEE 1475 0.07£0.03 — — — — — — —
AR R P e 1526 0.4040.02 0.2540.15 0.2140.30 0.21+0.17 0.3440.26 0.2040.02 — —
| b A R R 1544 0.2340.15 0.1740.03 0.184+0.19 0.28+0.25 0.210.07 — — 0.12+0.03
MR 3- O SRR R BRER 1578 — — — — 0.9340.56 — 1.2740.99 0.7240.25
M-3-C M HER Z BREE 1632 0.2540.04 0.2040.06 0.16+0.10 0.190.21 0.164-0.05 0.20-0.14 — 0.13+0.13
iR = T Mg 1656 0.844-0.15 0.714£0.09 0.6340.33 0.9340.24 0.81£0.58 0.6140.20 1.59-0.14 1.1340.16
R O LT b 5EmE 1697 0.7440.65 0.614-0.43 0.8240.19 1.070.07 0.34=40.11 — 0.4540.08 0.53+0.12
-4 He-+ -3l P 1732 — - 0.2140.05 0.3740.10 0.2640.08 — — —
% i
W R e 1816 0.254+0.13 0.17+0.16 0.15+0.03 0.284+0.08 0.25+0.12 — — —
AR WM+ H bR 1875 0.24240.04 — 0.29740.02  0.314-0.05 — — — —
el
-9~ DU B 4 2 BR ik 1882 5.8443.22 10.03+2.64 8.29+4.96 5.90+1.02 4.84+1.36 7.8243.74 5.55+4.00 2.92+1.25
Ry A 1925 1.1940.55 0.6040.28 0.62+0.39 0.8640.24 0.77+0.06 1.1540.27 1.5040.30 1.46+0.93
7-W -7 W If-1-FE 20 1 962 0.18+0.23 — 0.14+0.04  0.2070.05 — 0.284+0.22 1.96+0.36 0.18+0.05
% i
AROE TR\ ke 1969 0.5840.24 0.64+0.08 0.8741.11 0.894+0.09 0.89-0.25 0.7340.15 1.47+0.96 0.59740.30
TR
TR T 1996 0.6340.15 0.5340.24 0.66+0.22 1.14+0.71 0.66+0.43 0.5340.08 0.92+0.36 0.43-+0.37
iR 2069 1.6740.53 0.330.26 0.344-0.04 0.43+0.16 1.0640.69 0.14+0.17 0.250.02 0.1440.09
8,11, 14~ LBk = M2 2 087 — — 0.0640.02 0.51£0.06 0.08=0.12 — — —
R
9,12-+ /\Bk AP EE 2 096 1.604:0.36 0.5740.62 1.2940.40 1.86+1.31 1.3740.36 1.10£0.08 1.6640.36 3.43+1.82
T R B 2 PR TR 2195 0.924+0.72 0.66£0.17 0.834-0.30 0.85+0.54 0.4840.35 0.67+0.07 0.48--0.08 0.40740.31
Peleds ke 1398 0.4740.15 0.33+0.34 0.41£0.05 0.4940.17 0.42+0.30 0.3940.36 0.28+0.19 0.25+0.27
+Hk 1503 0.5140.12 0.284:0.07 0.2040.15 0.2340.25 1.0840.63 0.6840.34 2.65+0.17 4.35+1.66
ki 1600 0.530.14 0.2240.18 — 0.47420.07 0.5420.26 — 0.5440.47 0.5140.33
ke 1703 0.1840.07 — — 0.4470.18 — — 0.130.06 —
LIRS 1785 0.2640.10 0.30+0.18 0.29+0.06 0.3640.14 0.44+0.33 0.4040.02 — —
+ ki 1797 0.4740.19 0.4140.08 0.4840.22 1.00420.06 0.567-0.10 — 0.6920.19  0.6020.05
FIuke 1904 0.4440.13 0.5140.28 0.38-£0.07 0.4640.15 — 0.384-0.26 0.44+0.51 0.2840.07
Ak 2004 0.2940.09 0.26+0.18 0.35+0.05 0.4740.34 0.3240.16 0.27+0.11 — 0.160.09
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keleds ke 2103 1.21+1.12 0.30£0.04 0.7940.41 1.29+0.62 0.83+0.33 0.80+0.42 2.26£0.92 4.45+3.93
e - 2206 0.384:0.07 2.13+1.26 1.63£0.69 0.7840.20 0.754:0.86 0.64+0.21 1.0470.33 0.554-0.14
i 2295 0.9040.38 1.40+1.05 0.9140.36 2.1640.47 1.1040.36 1.2740.78 0.620.22 0.7140.45
ZA e 2395 1.1040.07 0.760.15 0.95+0.36 1.221.01 0.7640.18 0.6430.74 0.7440.36 0.370.02
DU e, 1,54 8- 2407 0.614:0.38 0.2740.29 0.3470.11 0.5040.05 0.3340.19 0.1440.15 0.39+0.28 —
Tk 2495 1.9541.56 0.2240.13 2.2240.90 2.3140.66 1.3741.02 1.4840.74 1.66=1.21 0.8840.35
FPuE.2,6,10- =H % 2643 1.94+1.80 1.62+0.89 1.18+0.44 1.2740.88 1.2440.36 0.75+0.58 0.75+0.23 0.5140.03
A Juke 2900 1.5840.63 1.47+1.25 1.3040.93 1.070.52 0.6940.16 0.68+0.36 0.58+0.07 0.5270.14

% R 1039 — — — — — — 0.0470.02 —
-t i M 1058 0.4640.09 — — — — — — 0.2470.06
ROA[4.1.0F#-2-4,3,7, 1245 0.1240.07 — — 0.120.02 — 0.11-0.04 — —
7-=H 3
B IRM 1257 1.2840.09 0.634:0.24 0.63+0.17 2.12£0.48 0.9340.35 1.7840.19 1.5440.50 0.65-0.33
a- 5B 1352 0.3940.22 0.1440.12 0.1940.03 — 0.39740.23 — 0.307£0.04 —
a-FIA 1406 0.34740.04 0.6340.39 0.500.41 0.5470.22 1.5540.70 0.8540.32 1.66+0.13 1.27+0.66
Faur 1432 — 0.1940.25 — — 0.2140.03 — — -
J -k Je 1459 1.042£0.77 0.4140.09 — 0.47£0.15 1.7040.13 1.0040.25 2.82+1.17 5.1842.06
PR IN 1468 0.1340.02 — 0.08+0.07 - — — - 0.3340.04
RaRi &t 1485 0.2640.22 — — - — — 0.2140.03  0.29+0.11
(E, Z)-3,7,11-=H 3~ 1496 0.4340.07 — — 0.3970.15  0.6540.04 — — —
1,3,6,10- 1 Rk Pu s
a-1 ek 1511 3.2541.02 2.2240.29 1.7440.35 2.02£0.72 3.2140.48 2.0310.80 4.64+0.52 6.87+1.17
BEPE-1.4- T 1534 1.0340.69 0.8640.87 0.8740.09 0.88-0.12 1.4740.73 0.8940.26 0.39+0.22 0.96--0.74
1= H 1581 0.2240.18 0.1940.04 0.18+0.25 0.2840.07 — — 0.65+0.33 —
-1~ -9~ /\ Bl s 1590 — 0.1340.06 0.14=0.13 0.1840.05 0.22+0.05 — 0.2540.07 0.1240.02
E-ZREH A EY 1613 0.0540.02 — 0.0740.05 0.1270.08 — 0.06+0.02 — —
BT 1642 0.300.11 0.20740.06 — 0.420.28 0.3540.30 0.30740.04 — 0.2940.32
RikM 1678 - — 0.09+0.06 - 0.53+0.07 — 0.6340.04 0.23+0.38
+ /s 1769 0.1940.07 0.1940.03 0.1940.14 0.2620.09 0.1740.11 — 0.15+0.06 —
B 1 840 13.6342.87 25.2547.67 23.17+2.99 15.441.45 11.8342.51 20.1044.97 14.77+2.86 7.201.17

mJk TR 1280 0.1140.04 — — 0.16-0.11 — — — 0.1040.06
WS- 6- YR iR 1 346 — 0.0240.01 - — - — — —
R AL R 1761 0.234+0.05 0.2040.08 — 0.170.13  0.1240.04 — 0.22740.06 —
RS AL 1846 2125139 1.2440.66 1.5540.37 1.6340.28 1.07+0.54 1.03+0.09 0.8070.33 0.59740.07
PR 1942 0.1240.15 0.0840.02 — — — — — —
DA 2124 2.7640.69 — — 2.34+1.93 — — — —

WIE NI 1146 0.1640.03 — — — 0.4240.18 — 1.1740.22  1.0620.37
3.4— THIFESRFE 1192 0.504-0.14 — 0.2440.21 0.2040.02 — 0.202£0.06 0.1940.05 0.244-0.04
1-F3EZE 1289 0.1340.08 — — — — — — —
LS 1303 4.624+1.14 1.41+0.46 1.5040.53 1.6340.11 4.11+0.25 2.9140.27 3.86+1.13 15.5542.04
T HERIL PR 1517 0.434+0.28 0.334+0.20 0.21+0.11 0.3340.28 0.57+0.09 0.31+0.24 — 0.7540.12
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-1 JE My I L B4 B I R AT A B Y R AR I A
TE N T3 7 o S b B T A T R OUR B A O AR

BB I AR AR T AR e R AR, U8 B e XL B A
Ik R v, HLA AR S R A B S R AR LR B
FLA T RER A 53 WA W7 43 A B 5 T2 00 T JRUJE B A 5%
YA ML R TR .
2.2 BEMKBEELRD T
UL A (1 Tad B AR AR 7 T 25 6 SR & 1 &
A T K A I A I TR A A 22 T 1 R o e e 4
Y 507 A R A 2 R e T, RUJRL SR A 2%
T 5 AR v A K A AR R A B AR 3 TR . AT
%ﬂJELﬁ}A%EPEEﬂ‘NK%F‘@%ﬁ,%E"mﬁ‘?ﬁﬁfﬁﬂ’dg
TR SR IR L BRL A RS 10 i ) B A L R AR A
EU;*IEPW%J@TF%O TOU SET N A i g A A

ZWMERTHAENEER.O mgﬁﬁ S e p & A R
N, A A G G R 2 WA R @ B A T
fup 84 fmﬁéﬂﬂﬂTgﬁﬁﬂfhﬁﬁfﬂL%&1K%@§(ﬁé e ff
A0 P 2 22l S AR SRR A DT R AR TR Y AL
AL ) A A 2 W & TR O /i‘\g%ﬂ/}%;z
ﬁt%ﬁ%ﬂcrmﬁk,«ﬁf%ff,«@%‘iW&Tm 1
X5 Guo 550 45 S AH L, 18 A RUEL SR A S5 I T4 %IEP
KL RS A2 k5 — & r L[ A,
R B N5 2 ol v iy B B R L L R, R AS
i 8 38 R A 2 R VR L T AR R A ORI T R R R
A8 A AR v, 5% i 22 R W Al A Fk%wd‘\uféﬂiﬂ@w
Bg . B AR SR LM A YR ER 5B
%%%n,«él%%%ﬁﬁﬂ’ﬁﬁﬁ A AR o7/ G 7Y
R AT AR, BT ARTIRER . &



F&M | Vol.40, No.2

FHRERABMAFEMIIRPELEFTSHIMELCAIHEL

Z 300 3.0r 300 a
£ 3 ~ mE be abe
<= S 257 € 257
it _& — 2 ahe ab abe b 1 g s - g~
g 70201 abe &P¢ =7, 2.01 . 57,20
4g S abc he GIE® ¢ be 1 & 'en
&L w : T st B E wlS5) R
NEL B EL TEL /
K%E:mf Wg:].o = g 1.0f
< 3 @
g é 050 = 05
£ 0 \ 0.0 0.0 \
= £ S % 2, % S %’ O
RO NN SRRy R I N SR RO NN Ry
S \wv A o g &
TR A TR %Dﬂmm&f?
Tea processing program Tea processing program Tea processing program
(a) KZW (b) SR Ce) upmem
RS 207 T 501
29 = Il a
) £ g
e 1Y A a Al a EPRE A, w e 0Ty i bed g
PR L b T ab g e
gL bn g &% w3l ©
By %2 W10 EZ 4
HE 6 % Iy = It
Bzt g ] e, Bi%
FET, s 5 H NE o)
: 2 :
> =
= <=
E 0 0 = 0
I % X B B b Kb Kb K N % 2 b B B K
@ @’ @%-@ i %."X@é)ﬂ @ ﬁ @’ @’ @’ ‘@, @’é», @ < @’%_@’ e @k@é%'
%\Y 7‘ \\ ‘\7‘ \\V ‘\7‘ &\3‘ b‘\
,\ﬂlﬁDT&f‘ /\ﬂlhl]T.&f‘ AN LA
Tea processing program Tea processing program Tea processing program
(d) FI%PERE (e) JLZEZR (f) K&

FHRANF Fm 2 5 B 3F (P<0.05)

A3
Figure 3 Contents of water-
o SR R 43 LR e PR R S W B AN R R L 2SR T

R

L L3 oo R v U SRS P 41 RN PN
R VLA A 5 fE BT MR A B 3% R 09 R 2
BB DA R ) T ORI, KUV A Tl i h, 5
% 22 B FIVE HE IR 0 72 A AR ABL oo o B BN R B, £
JELPR AT A o B e 2 A e o A2y R
AETHREILER > THREIAUSEOE LS G, M
A O R AT LS 288 BT B A6 B DT R 6 00 1R G
i HORCTILEITNIER TS SR LR Yoty
(N L2 - o O R 3 e Tl Y S UG P S O
A A TR R R T IR A DT A 2 T R £

528 Z2 Wy VR TR AN HE B A9 A2 AL A (8] L KUK 2
HP AT P M B O AR A L T RE R AR S AR
25 2 B H S B T 4 3R 0 O L K T 2 0 2 R
A T P SR S A AR R 5 T A T R A e L
oA 2 A 2RO 20 T A A AT A PR B ORI

JLZER B UER M AL 5y 2 — W 7 28 0 [m iR
RS e RUR A T b, LA R & 2 2
Jo LIHE T S e A 1 ool BB BT —J5
T RES A B R IR R Oy T R LR R A K
3 — 5 T TE 00 3 AVSCR B9 40 46 B B, — L8088 28 59 20 il
PR LR A AR AL T A ZE R T AE

o ==|

RS A 25 m Tad A2 R b A R o E AL

soluble biochemical components

R B B SOR S R B BE LR Bl TR S i
BE R TR, KRR B BOLAS R & T L AR T 2%
LR RHE P | N G

AR rpKR 4 2R P BRI T BAOK T A B S
Fro ZRHM i fR v KR Y e LR T RE, S A
I AR BB S AS R AR . 7 W RO AR TR B
P T 400 2 K 5 AR D PR K AR R O A O L AR
— BRI T ) SR M ST I ) R 7J<‘7§.‘I'%§%Lﬂ-
T i A AT R B 8 % L R o T RS B B T IR AR
JTIAN T A2 4 P 094 50, 40 i 1A — 8 T 4 P 0 o 0 0 fit 1 G
SEORE MY &R TS,
3 ik

TR 45 R R 7R RUB R DA T R v B R
TG B 5 B B Lo~ 15 JB A R AR A A A ) o B b
Th i EL AT R G B S 5 I R R 0 S ) D
Wi o o T 2 ) O A AR A RR B O R T RURL
L SRR N iORiE Sl S U ) IR R A 4N
B AN L2 3R 5 a7 3 0l A o T R R AOK R
WEWIE I, 2K P2k 22 B ol B A L 2K 3R AR )
YR D8R TR I B e R R T AT O R LK R

AR AR 2R I A R R . S S Bk —

A IREIN T A E Qb s L B2 5T U R I [] 25 o XU

159



160

EF5EM NUTRITION & ACTIVITY

BANEE SR A AL T IR

£ & Uk

[1] CHEN Q, ZHU Y, DAI W, et al. Aroma formation and dynamic
changes during white tea processing[J]. Food Chemistry, 2019, 274:
915-924.

[2] GUO X, HO C T, WAN X, et al. Changes of volatile compounds and
odor profiles in Wuyi rock tea during processing [J]. Food
Chemistry, 2021, 341: 128230.

[3] JEON D B, HONG Y S, LEE G H, et al. Determination of volatile
organic compounds, catechins, caffeine and theanine in Jukro tea at
three growth stages by chromatographic and spectrometric methods
[J]. Food Chemistry, 2017, 219: 443-452.

[4] DONG W J, HU R S, LONG Y Z, et al. Comparative evaluation of
the volatile profiles and taste properties of roasted coffee beans as
affected by drying method and detected by electronic nose,
electronic tongue, and HS-SPME-GC-MS[J]. Food Chemisty, 2019,
272: 723-731.

[5] CHEN X H, CHEN D J, JIANG H, et al. Aroma characterization of
Hanzhong black tea ( Camellia sinensis ) using solid phase
extraction coupled with gas chromatography-mass spectrometry and
olfactometry and sensory analysis[J]. Food Chemistry, 2019, 274:
130-136.

[6] TAN H R, LAU H R, LIU H, et al. Characterisation of key
odourants in Japanese green tea using gas chromatography-
olfactometry and gas chromatography-mass spectrometry[J]. LWT-
Food Science and Technology, 2019, 108: 221-232.

[71DU L P, WANG C, ZHANG C X, et al. Characterization of the
volatile and sensory profile of instant Pu-erh tea using GC X GC-
TOFMS and descriptive sensory analysis[J]. Microchemical Journal,
2019, 146: 986-996.

[8] AR XEE, PN Ik, HIT 4, 45 RUBL B A S T SRS o JR (0. P 1)
ZNt, 2018(2): 19-22.

DAI F L, SUN B M, XIE P J, et al. Research progress on aroma of
Fenghuang dancong tea[J]. China Tea, 2018(2): 19-22.

[9] MIBUph. BFOAIRE. RUBL A ML, L3 1 SCAk AL, 2009: 5.
YE H Z, HUANG B Z. Fenghuang Dancong [M]. Shanghai:
Shanghai Culture Press, 2009: 5.

[10] 3R IEAT. 28 A= Wy Al 27 a0 202 (M. Jb st op [ Aol i iia,

2009: 44-45.
ZHANG Z Z. A tutorial on tea biochemistry experiments[M].
Beijing: China Agriculture Press, 2009: 44-45.

[11] WANG C, LU S, WU Y, et al. Study of aroma formation and
transformation during the manufacturing process of Biluochun green tea
in Yunnan Province by HS-SPME and GC-MS[J]. Journal of the
Science of Food & Agriculture, 2016, 96: 4 492-4 498.

[12] DUDAREVA N. Plant phenylacetaldehyde synthase is a

bifunctional homotetrameric enzyme that catalyzes phenylalanine

decarboxylation and oxidation[J]. Journal of Biological Chemistry,

BE 268 H | 2024 £ 2 B | RASHM

2006, 281: 23 357-23 366.

[13] LTI Z W, WANG J H. Analysis of volatile aroma compounds from
five types of Fenghuang Dancong tea [J]. International Food
Research Journal, 2021, 28(3): 612-626.

[14] SCHUH C, SCHIEBERLE P. Characterization of the key aroma
compounds in beverage prepared from Darjeeling black tea:
Quantitative differences between tea leaves and infusion[J]. Journal
of Agricultural and Food Chemistry, 2006, 54(3): 916-924.

[15] CHEN S, LIU H, ZHAO X, et al. Non-targeted metabolomics
analysis reveals dynamic changes of volatile and non-volatile
metabolites during oolong tea manufacture [J]. Food Research
International, 2020, 128: 108778.

[16] MA C Y, LI J X, CHEN W, et al. Study of the aroma formation and
transformation during the manufacturing process of oolong tea by
solid-phase micro-extraction and gas chromatography-mass
spectrometry combined with chemometrics [J]. Food Research
International, 2018, 108: 413-422.

[17] CHEN W, HU D, MIAO A Q, et al. Understanding the aroma
diversity of Dancong tea ( Camellia sinensis) from the floral and
honey odors: Relationship between volatile compounds and
sensory characteristics by chemometrics[J]. Food Control, 2022,
140: 109103.

[18] QI D, MIAO A, CHEN W, et al. Characterization of the volatile
compounds profile of the innovative broken oolong-black tea in
comparison with broken oolong and broken black tea[J]. Food
Control, 2021, 129: 108197.

[19] fal i 2%, BRGHS, RANHE, 46, ¥4 2% 1 5 BBk S Je 2 o i 72

Ao 8 53 28 AL A5 SR R4 (7] A Dl B, 2020, 41
(18): 223-230.
HE J X, OU Y L, SONG J Y, et al. Analysis of chemical
components changes and quality formation of Huangjincha 1
summer oolong tea during processing[J]. Science and Technology
of Food Industry, 2020, 41(18): 223-230.

[20] MA C, QU Y, ZHANG Y, et al. Determination of nerolidol in teas
using headspace solid phase microextraction-gas chromatography
[J]. Food Chemistry, 2014, 152: 285-290.

[21]1 LTI Z W, WANG J H. Identification and similarity analysis of aroma
substances in main types of Fenghuang Dancong tea[J]. PLoS One,
2020, 15(12): e0244224.

[22] YANG Z, BALDERMANN S, WATANABE N. Recent studies of
the volatile compounds in tea[J]. Food Research International,
2013, 53(2): 585-599.

[23] ZENG L T, ZHOU Y, GUI J D, et al. Formation of volatile tea
constituent indole during the oolong tea manufacturing process[J].
Journal of Agricultural and Food Chemistry, 2016, 64: 5 011-5 019.

[24] ZHANG N, JING T, ZHAO M, et al. Untargeted metabolomics
coupled with chemometrics analysis reveals potential non-volatile
markers during oolong tea shaking[J]. Food Res Int, 2019, 123:
125-134.

(F#% 167 )



F&M | Vol.40, No.2

Research, 2009, 23(15): 1 424-1 430.

[16] NIPHADKAR S S, VETAL M D, RATHOD V K. Purification and
characterization of polyphenol oxidase from waste potato peel by
aqueous two-phase extraction [J]. Preparative Biochemistry &
Biotechnology, 2015, 45(7): 632-649.

[171 GAO C, CAI C, LIU J, et al. Extraction and preliminary
purification of polysaccharides from Camellia oleifera Abel. seed
cake using a thermoseparating aqueous two-phase system based on
EOPO copolymer and deep eutectic solvents[J]. Food Chemistry,
2020, 313: 126164.

[18] )1 Y W, RAO G W, XIE G F. Ultrasound-assisted aqueous two-
phase extraction of total flavonoids from Tremella fuciformis and
antioxidant activity of extracted flavonoids [J].
Biochemistry & Biotechnology, 2022, 52(9): 1 060-1 068.

[19] CHEN Z, ZHANG W, TANG X, et al

Preparative

Extraction and
characterization of polysaccharides from Semen Cassiae by
microwave-assisted aqueous two-phase extraction coupled with
spectroscopy and HPLC [J]. Carbohydrate Polymers, 2016, 144:
263-270.

[20] WANG H, DONG Y, XIU Z. Microwave-assisted aqueous two-
phase extraction ofpiceid, resveratrol and emodin from
Polygonum cuspidatum by ethanol/ammonium sulphate systems[J].
Biotechnology Letters, 2008, 30(12): 2 079-2 084.

[21] LT P, XUE H, XIAO M, et al. Ultrasonic-assisted aqueous two-
phase extraction and properties of water-soluble polysaccharides
from Malus hupehensis[J]. Molecules, 2021, 26(8): 2 213.

[22] JT X, PENG Q, YUAN Y, et al. Extraction and physicochemical
properties of polysaccharides from Ziziphus Jujuba cv. Muzao by
ultrasound-assisted aqueous two-phase extraction[J]. International
Journal of Biological Macromolecules, 2018, 108: 541-549.

[23] LIANG J, ZENG Y, WANG H, et al. Extraction, purification and
antioxidant activity of novel polysaccharides from Dendrobium
officinale by deep eutectic solvents[J]. Natural Product Research,
2019, 33(22): 3 248-3 253.

[24] XUE H, XU J, ZHANG J, et al. Modeling, optimization,

purification, and characterization of polysaccharides from Lilium

B4 LKESHERRIZRAUREMRIE

Lanciolium Thunb[J]. LWT-Food Science and Technology, 2022,
162: 113491.
[25] HASHEMIFESHARAKI R, XANTHAKIS E, ALTINTAS Z, et al.
from the

Microwave-assisted extraction of polysaccharides

marshmallow roots: Optimization, purification, structure, and

bioactivity[J]. Carbohydrate Polymers, 2020, 240: 116301.
[26] LE B, GOLOKHVAST K S, YANG S H, et al. Optimization of
microwave-assisted extraction of polysaccharides from Ulva

pertusa and evaluation of their antioxidant

Antioxidants, 2019, 8(5): 129.
[27] CHENG Z, YANG Y, LIU Y, et al. Two-steps extraction of

activity [J ]

essential oil, polysaccharides and biphenyl cyclooctene lignans

from Schisandra chinensis Baill fruits [ J]. Journal of
Pharmaceutical and Biomedical Analysis, 2014, 96: 162-169.

[28] LIN Y, ZENG H, WANG K, et al. Microwave-assisted aqueous
two-phase extraction of diverse polysaccharides from Lentinus

Process structure characterization and

edodes: optimization,

antioxidant activity [J]. International Journal of Biological
Macromolecules, 2019, 136: 305-315.

[29] A 5 B, SR /INSE, JALAE Bar, A5 . o7 T 35 DG Ak TR0 il D 4 IR

i K 22 04 T2 B R 55 /N AL B i i 2 m 0], IR
L5, 2020, 33(6): 92-96.
YANG Z Q, SONG X X, ZHOU Q Y, et al. Optimization of
microwave-assisted extraction of polysaccharide from black
glutinous maize by response surface method and its protection
effect of oxidative damage on fatigue mice[J]. Cereals & Oils,
2020, 33(6): 92-96.

[30] FF R MG, # 5de, B o &, 4. 12K B8 20 B I T 200 Ak B x
o~ 41 267 I R F 40 80 £ [9]. 8 Talk, 2022, 43(4): 4-7.

REN J P, YANG Z P, CHEN G T, et al. Optimization of extraction
technology of polysaccharides from Cornus o fficinalis and inhibition
of a-glucosidase[J]. The Food Industry, 2022, 43(4): 4-7.

[31] TAN J, CUI P, GE S, et al. Ultrasound assisted aqueous two-phase

extraction of polysaccharides from Cornus officinalis fruit:

Modeling, optimization, purification, and characterization [J].

Ultrasonics Sonochemistry, 2022, 84: 105966.

(L#% 160 )

[25] #EWK, BARAE, T R4, . Bo0lEr i o s bl 6 L 2% 2 1 L i
BRI AT ], AR 241, 2014, 29(3): 282-285.
HUANG H, ZHAO Z H, WANG Y J, et al. Study on the content
change of caffeine, tea polyphenols and free amino acids in the
Tieguanyin oolong tea machining process[J]. Fujian Journal of
Agricultural Sciences, 2014, 29(3): 282-285.

[26] B, KIMEAME, AL F 4, 55, B 5 2R © 6067 1 i 2% i 1 R v
WA IR 14 A5 AL 5 0 T4 B (0] 12 Tl B, 2021, 42(23):
311-318.

YANG Y, LIU B B, ZHOU Z W, et al. Changes of taste compounds

and quality analysis during the manufacturing process of a new tea

line '606' oolong tea[J]. Science and Technology of Food Industry,
2021, 42(23): 311-331.

[27] WU L, HUANG X, LIU S, et al. Understanding the formation
mechanism of oolong tea characteristic non-volatile chemical
constitutes during manufacturing processes by using integrated
widely-targeted metabolome and DIA proteome analysis[J]. Food
Chemistry, 2020, 310: 125941.

[28] BB, T4 WL, MR, 45, U8 3k k7 A oh B Ak 2 43 1Y
AL A S LB, 2023, 39(9): 26-31.

DENG J L, HE Y Y, CHEN J, et al. Changes of chemical
components of Tibetan tea during pile fermentation process[J].

Food & Machinery, 2023, 39(9): 26-31.

167



