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Abstract: In order to investigate the key aroma compounds of Camellia sinensis var. assamica cv. Duntsa black tea and
their formation mechanism during processing, this study utilized headspace solid-phase microextraction-gas chromatog-
raphy-mass spectrometry (HS-SPME-GC-MS) to systematically analyze the volatiles in fresh leaves (XY), shaking (YQ),
withering (WD), rolling (RN), fermentation (FJ), initial drying (CH), and finished product (CP). Principal component anal-
ysis (PCA) and orthogonal partial least squares-discrimination analysis (OPLS-DA) with permutation tests were performed.
Key aroma compounds were identified using relative odor activity value (rOAV) and aroma character impact (ACI). Results
revealed that during the processing, 107 volatile compounds were identified in the tea samples of Camellia sinensis var.
assamica cv. Duntsa black tea primarily comprising alcohols, esters, and alkenes. During the whole processing process, the
relative content of alcohols, esters and others showed a fluctuating downward trend. The relative content of aldehydes,
ketones and olefins showed a fluctuating upward trend. The PCA and OPLS-DA models based on the relative content of
aroma substances could effectively distinguish different processing samples. Further screening, with VIP>1, rOAV>1 and
ACI>1% as the conditions determined that linalool, methyl salicylate, geraniol, hexyl hexanoate, trans-nerolidol and other
five components together constituted the aroma quality of the sweet type of Camellia sinensis var. assamica cv. Duntsa
black tea. The relative content of linalool, geraniol, and hexyl hexanoate showed an initial increase followed by a decline,
peaking during the rolling stage at 382.74, 123.32, and 35.43 mg/L respectively. The relative content of trans-nerolidol
showed a fluctuating upward trend, increasing by 22.60%. The relative content of methyl salicylate showed a fluctuating
decrease, peaking at 252.95 mg/L during the rolling stage. The results of this study can provide a theoretical reference for
the analysis of the aroma quality of Camellia sinensis var. assamica cv. Duntsa black tea.
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components during the processing of black tea

2.2 WHIRRLIF M T REPEL RS TL

B5 ) I S IR IR B 21 55 v o He e v ) T,
BRI TN Tl B o KR . R IR
e R AP R 1a AT, B 0 L S B B)
TR, LRI 35.80%, FREZE AT
R 27.14%. HE 1b s, B B A0 X &
BAE YQ M B 2 - F(828.36 mg/L), WD B B
(729.50 mg/L) ZE AL IE BERE /1N, RN M B & 4 B i 7t
H1 28 997.90 mg/L, K5 A & 2 T kAR Ak
fh T ZE Y N 368.01 mg/L, FEIRIA 63.12%., KB
Sy TS SR AR T Er B e TR BERIE TR, S5R%
MESEPY S 45 AR W], ] B2 m R A BE T, et
F A A T SR FE AP, 2 1 T, T
A e, AH TS R v I B SR LG DS A I (76.6 7~
382.74 mg/L) . M (33.66~123.32 mg/L) . JX -



5 474 45 184 ¥R, WP IO AN T E S s AR ik - 363 -
£ 1AM IARPEEMEA G Y s SEE
Table 1 Dynamic changes of volatile compounds during the processing of black tea
5 St PP ﬁgggF\“‘Ej AHXF i (mg/L)
(min) XY YQ WD RN FJ CH Cp
S -3- O -1 - 672 9.142  10.44£0.00°  15.60£1.67*  10.88+0.73" - - 5.53+0.00° -
S -2-CH-1 - 686 9.656 - - - 15.65£8.24*  10.60+4.05" - -
IR 769 17.699  5.85£1.38  8.97+1.00° 10.283+2.35% 14.79+2.48®  20.11+2.21°  17.30£6.16"  9.64+2.04*
I EEAE ) 1 1006 19.625  47.06£5.53°  61.56+8.77°  46.39+2.46°  60.90£4.39°  59.62+7.10°  32.76+6.32°  24.45+3.88°
IR ) I 1025 20461  87.86£9.10° 118.65£16.36" 90.17£6.24" 115.09+6.75" 114.33£9.10" 66.19£15.38°  49.41£6.39°
J7 A 1041 21.198  274.66£32.33" 376.95+47.25% 317.95+55.46" 382.74+66.60" 262.42+49.34" 133.44£16.86° 76.67+8.94°
J S e 1043 21308  19.41+1.82°  18.18+2.02° 18.75+0.24°  28.33+0.51°  28.29+0.47" 30.67+10.01*  29.40+3.61°
34-ZHIH O 844 21.355 - - 19.09:£0.00 - - - -
R 853 21768  13.22+1.15°  17.91£2.51°  18.79£1.79"  31.08+3.04°  34.17+4.37° 29.69£10.34"  16.47+3.68"
IR IV 1011 24686  7.74+1.05°  11.47+230° 13.71£3.97% 19.35+1.93® 22.40+0.85° 19.52+6.92 13.92+2.92%
2,2,6- =W Hk-6-Z4fHE Y | q q e . "
L DHLVEI- 3-8 1016 24908  12.64+0.58% 18.57+4.66° 16.54+1.84° 3574+475*  50.06+0.59° 46.47+16.17° 32.94+7.03°
2,6- K372 0 ) - ) ) y . . .
26— 1032 25.603  12.12+1.26°  11.93+4.91°  11.88x1.16°  22.82+7.89"  25.32+0.12°  27.834.00 -
o-FAHIEE 1040 25992 2.84+£0.31"  0.85£0.00°  3.20£0.50®  3.09+2.00°  4.04+0.77°  2.93+0.38°  1.75+0.07*
AR 1060 26917 - - - 2.00+0.32 - - -
LieXial 1068 27302 2.52+0.04°  3.78+0.63°  4.18£0.45°  7.53%0.57°  6.40+1.05"  3.96+1.15°  1.86£0.26°
i A 1083 28.038  4.96+2.06" - 551£1.06°  8.00+0.93" - - -
- I 692 28.53  33.66+2.99°  54.92+9.76'  50.91+£8.43% 123.32+7.67" 102.05+12.31° 73.61£17.79° 37.22+2.91%
REAER 4 1) 1099 28.846  3.14£1.04"  3.93+1.80"  1.68+0.65"  1.42+0.67*  4.15+0.78"  3.13+0.89™ -
INEE T 1013 29471  8.96+0.77° - - 16.23+1.12° - - -
2-(4-T7 HIHEFR U386 P -2-
- 1L 1033 30336 5.66£1.54° 623105  5.78+0.53°  5.89+1.26° - - -
AR 872 32.104 1.51£0.44 - - - - - -
48-"HI-1,7-T0-4-BF 1029 34579 8.56+0.73°  8.40£0.53°  10.00£4.17* 14.85:4.39™  15.90+0.08°  17.57+7.64°  10.58+2.03™
Sz - R AL A 1506 42.129  33.50+6.71"  65.13+7.88™  50.06+5.51%¢  70.63£11.76" 54.99+2.39™ 66.98+18.15" 41.07+7.37%
2% 3h-4,10(14)-—4%-
15 1437 43.669  1.04+023"  1.45£0.27°  1.58£0.37° - - 1.42+0.55" -
L10-B-R-BEAMIAEE 1438 43.712 1.10£0.26°  1.55+0.11° 1.10+0.09° - - - -
epi-oE i 1144 43983  3.6020.65°  4.64+1.06™  522+1.45%  3.49+0.52°  3.63£0.21°  5.99+2.08°  4.17£0.92%
oBE Vi 1544 44023  2.66:0.46"  5.89+1.76"  4.68+2.38"  4.75%322'  4.69+0.09"  6.18£1.81°  3.90+0.84"
o-epi-fi< 22 JHi B 1549 44246  7.97£1.72°  9.57£1.24™  9.42+1.62"  6.16£2.98°  7.68+0.09°  13.79+4.69°  7.86+2.63°
U 21 T A R 1569 45282  0.70£0.19°  0.96+0.12°  0.47+0.00°  0.61%£0.00% - 0.44£0.12°  1.38+0.00°
- 2019  47.616  0.80£0.43°  0.71x0.00"  0.40+0.00" - - 1.86£0.55*  1.68+0.72°
EE Sy i 2056 49.049  0.41+0.00 - - - - - -
L7 2030 51932  1.37+0.85™¢  0.58£0.00°  0.91£0.00%  3.43+2.23%¢ - 4.1642.63"  3.63+1.29®
S a-2-CU 668 9.025 15.93+4.49° - - 17.75£2.58"  14.17+3.32° 4.99+0° -
R 793 14.193  5.97+1.19°  9.43+0.74°  11.78+2.54°  15.63x0.34°  23.12£0.86"  16.78+3.72°  10.15+0.73°
2 RS 881 1831 - - - 14.06+0.83"  16.45£1.27°  13.36+4.38"  8.20+1.35°
_— J-2-ThiE 997 24072 0.85£0.00°  1.80+0.00% 1.68+0% 3.09£0.92°  2.18£0.94"  1.70+£0.66™  1.94+0.60"
B 1049 26399  1.86£0.55'  2.10+1.63"  1.56£0.16°  2.29+0.70°  1.88+0.47°  2.05£0.07°  1.28+0.24°
2,4- USRS 982 28.025  2.28+0.00°  2.44£1.76°  4.52+0.58"  3.19+0.88°  2.43+0.14°  7.50£2.38"  6.08+0.38"
2-Z T RS 685 28.163 - - - 8.26+0.00°  7.20+0.34°  5.55£1.25°  2.27+0.50°
(9E)-9-/\Jfils 1853 35.597 - - - - 2.14+0.10 - -
TR 828 15733 1.10£0.00°  6.36£0.44°  6.74+131°  7.89+2.69° - - -
R M g 836 16.101 5954228  6.37+0.37" - - - - -
(E)-3-C 5 T WRR 1026 25365  6.39£0.74*  11.27+1.38"  10.90£2.04°  12.81+2.16°  8.17+1.78"  3.75+1.52%  1.68+0.42°
TRC I 1033 25.668 - 229+0.06"  4.86+1.39"  5.15+0.00° - - -
TK A% 839 25932 166.32+6.56" 226.76+25.86 179.88+7.50% 252.95+27.97* 203.74+15.17% 113.81£30.69° 61.06+8.30"
[[5E] IR T R R 1173 27.541 2.14+0.28°  8.67+1.28"  931+1.64°  13.40+2.85°  7.93+0.74"  533+£1.32°  2.48+0.37°
JACTR - P 1178 27.795 1.32+0.10 - - - - - -
SRR -2-C M SR 1178 27.83 - - - - - - 3.70+0.41
LA 1097 28742 - - 2.12+0.05 - - - -
(2)-3-Ch-1-329 0B 1168 319 - 1.39£0.15¢  2.05+0.14°  2.96£0.29°  2.46+0.47° - -
(2)-C BR-3-C Mg 1235 34855  16.97+0.05° 37.30+2.70°  43.98+4.90" 68.45£10.62" 42.23+9.79"  35.79+8.78"  20.15+2.06°
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k1
5 s s T FT R met)
(min) XY YQ WD RN FJ CH CP
Z,7-3-CGR-3-CEE 1240 35.059  2.28+0.22°  3.07+0.01°  3.64£0.35°  3.64+0.99° - - -
CRRC R 1243 35.166 1.96£0.20°  11.28+0.82¢  18.99+1.74™  3543+5.46" 23.27+4.60° 22.83+6.74°  13.23+1.57%
N-CRROZ-2-C/FH)E 1247 35334 5.78£0.00°  25.45+2.02%  31.87+3.09°  54.99+7.92'  33.50+6.45"°  30.41+£7.75°  17.36£1.97
TR 1215 38272 - 1.04£0.25°  1.62+0.62%  1.66x0.07  1.98+0.91°  421+0.06°  1.99+0.43"
AR 1315 42586  0.93£021°  3.01£0.48  547£091°  5.09+£0.76°  3.67+0.04*  4.84+1.53®  3.08+0.57°
(E)-2-C 4 o R 1319 42754 0.45£0.01°  3.39+1.22°  4.52+1.47°  6.94+124°  4.57+0.63°  5.02+1.87%  3.26x0.67°
HEERR 2. T8 1420 42817  2.50+0.61°  2.26£0.57°  1.81+0.61° - - - -
1R Z B 2420 42.825 - - - - - 1.61£0.19° 1.52+0.68"
SRR T T 1342 43.885  2.28+0.78"  3.53x0.48"  3.98£1.22°  4.09£0.00°  3.46+029" = 7.15£2.74*  4.58=1.16"
(Z)-2-F3 3R R-3- . . “ “ . : .
O i 1352 44404  1.14+0.32 3.02+0.67 3.46+0.54 3.40+0.53 2.88+0.04 4.42+1.28 2.51+0.37
PR e R HH T 1568 45.224 - - - 0.51+0.07* - 0.58+0.13*  0.86+0.67°
R 2 5E R 2 TR 1688 46.26 2.01£0.59"  1.67£0.53*  1.38£0.55*  0.630.00° - 0.67+0.00° -
T RR £ T 2088  46.267 - - - - - 0.62£0.15"  0.80+0.19°
SRR R — 5 T Mg 1613 47367  0.84+021°  0.77+0.33"  0.77+0.35 - - 0.84+0.28°  0.96+0.13°
T R Y 1738 48345  0.33+0.00°  224+£0.46™  337£1.09°  4.41+0.78°  4.50£0.07° = 9.29+3.64°  7.47+1.69°
FARR 2T 1869 49555  11.84+3.42"  10.82+2.81°  7.86+3.89"  1.83%0.35° 1.97£0.51°  6.10£2.90  4.79+1.50™
SR 1722 51.627 - - - 0.97+0.28" - 1.33£0.31°  1.06£0.26®
(8E,11E,14E)-8,11,14-—} , . "
B R P 2325 51.743 - - - 1.04+0.34 - 1.9740.82 1.53+0.30
MR 2T 2053 52.821  2.25+0.35°  1.830.70°  1.10£0.47* - - 0.97+0.73*  0.8240.59*
MEJRRIR .1k 2056 52931 2.90+1.05°  2.56+0.86"  1.97+0.90% - - 1.59+£0.73®  1.15+0.50%
A ST ER 1322 38.557  3.50£0.48"  4.62+0.91°  5.11x0.87°  5.11x0.51°  4.38+0.79°  3.97x1.43*  2.78+0.27
K -2 Z T 1352 39.801 3.24+047°  45120.61°  5.19+0.47*  594+0.76"  7.12+0.29"  6.23+0.95° = 4.17+0.74*
FFT A TR 1061 40.143  1.71£0.00° - 6.42+0.00"  5.55£1.24"  547+036°  7.56+1.89"  4.76+0.98"
HEER 1804  47.028  0.92+0.14°  1.35£0.46®  1.19+0.68°  0.61+0.02% - 1.73+0.55"  1.14+0.22"
4-WEE-1-C M 786 9.658 - 20.12+4.60°  10.70+£3.46°  15.98+0.00° - - -
FRESR 1023 15.538 - 5.39+0.00° - 5.28+0.84°  6.02+0.00° - -
20 1080 18284  6.92+0.95"  7.89+2.83" - - - - -
(E)-B-% #hias 1081 18.329 - - 8.30+1.20 - - - -
(2)-1-Z 5 H-4-FF $E-2- . . . . .
1k 879 27.835 - 8.57+1.24 9.42+2.42°  14.02+4.41°  8.55+2.28 7.28+1.05 -
SEFM 1053 35599 - - - 3.57+0.36 - - -
BT 1597 37.5 7.73+1.03%  11.53+1.58*  11.52+1.98  10.99+1.78"  7.57+1.61*  921+1.35%  6.20+0.75°
PNk 1505 37.866 - 3.09£0.55°  3.06£0.66°  5.30+1.18° - 2.5741.03°  2.10£0.98"
KR -4 1505  37.868 - - - - 4.04+1.16 - -
B-TT A 1508 37.96 0.88+0.09°  1.83+0.01°  1.88+0.00°  3.2040.00°  1.27+0.00° - 1.38+0.00°
(B)-B-%: Gl 1528 38767  170£0.11% 224045  2.12+£0.23"  2.83+0.25®  220+1.50®  3.11+0.41°  1.59+0.05°
(R)-y-FEAR 1551 39.733  2.64£1.93"  4.56+0.56"  4.67£0.65°  3.36x0.15°  3.29+0.00" - 2.38+0.00°
fishe (+)-beta-FIA 1551 39.739 1.36£0.29°  2.09+0.00°  2.21£0.00°  2.07+0.27° - - -
(Z.E)-alpha-j: W) 1560  40.138  2.65+0.01 - - - - - -
oA LA 1569 40499  3.02£0.40°  8.17+0.62"  6.06+2.60°  4.01x4.76"  2.68+0.57°  2.66+1.52°  3.21=0.11°
oI et 1571 40579  14.77+1.76"  72.91+4.33"  63.50£2.75® 57.4448.52"  36.52+6.46° 74.59+21.97° 49.037.36™
RN N 1582 41.077 8.63£0.79°  13.51£1.20®  12.52+1.03° 12.96+1.88°  8.54+1.74°  15.86+3.59"  12.10+1.02°
B 1585  41.191  2.07x0.86"  2.89+1.15°  1.21£1.00°  1.20£0.66°  1.82+0.24™  238+0.28"  1.96x0.51%
o-FEANG 1594 41597  0.44+£0.11°  3.13:0.54°  1.77+0.00°  0.48+0.00° - 0.75£0.00°  1.43+0.07°
o- KA BT 1597 41736 1.98+0.12°  2.82+025™  2.81+0.82%  2.56£0.29*  229+0.70%  3.88£0.83"  3.46x0.78%

(3E,7E)-4,8,12-=H 3+ =
$E-1,3,7,11-D0%
13- NFE-13- 3 1122 42.892 1.34£0.06°  2.78+0.17  2.60£0.73®  1.98+0.81®°  1.59+0.00° 3.16£1.06°  2.58+1.45®

(4E)-1-H 3-4-(6-F -

1602 41.949 2.46%0.05" 3.83+0.82% 2.97+0.60"  2.35£0.46"¢  1.91+0.33*  2.86%0.79"™ 1.63+0.26°

Sl ) FR LA 1531 43373 - 1.82£0.04%  1.81£0.38*  2.20+0.21® - 2.50£0.00®  3.08+1.06°
(-)-a-JEH 1545  44.067 - - 1.46+0.22°  8.20+0.00° - 4.84+0.00° -

o 2101 46.938 1.35+0.61° - - - - 425+1.76"  3.20+1.00°

1,2,4,5-P9 1L 1060 22.14 2.15£0.00°  1.95+0.45°  1.84£0.07°  2.17+0.15*  2.16£0.13*  1.93+042°  131%0.56°

Heft i
KN 878 23.019  2.8540.75  6.67+1.18"  5.99+£0.57"  5.98+0.86™  4.29+1.00°  2.25+1.49°  1.84+0.77°
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k1
LB st [ *EN/H\E(mg/L)
#51 i g RO
(min) XY YQ WD RN FJ CH CP
LE1S 841 30.659  1520+2.11°  8.74%1.39° 4.32+0.40° 3.09+0.56° - - -
vy 1100 33.391 - - - 3.9240.00° - 3.88+2.62° -
24- T BRI 1473 40.669  3.34+1.28"  445£1.92"  3.47+0.13°  5.52+0.13" - 5.18£0.00°  5.40+0.84°
2,5- T Kl 1419 42757  5.59+0.00° - 3.800.00 - - 4.77+1.63% -
WA R 907 47.268 8.38+3.04¢ 9.88+4.63¢ 8.92+4.82¢ 9.12+1.86°  11.27+4.34™ 27.68+11.34* 20.53+3.38"

i AN FRFRIR B 25 (P<0.05), “—"IE X BUAK T, 20,

FEAEANEE(33.50~70.63 mg/L)%5, F5Aamss R x5
T Y BT, RN FrBaGA S5 R B (382.74 mg/L),
A T2 R 76.67 mg/L, IS 79.97%., J54
Jise R FLAR AR — M BLAEA . A, X2 IR A 41255109
AR AR TTHR . AR T4 S
“BORAEA” RFIE AR 0T, AR A 3 5 7 A st
—Z4, RN B Be 8475 (123.32 mg/L), CP HfE=E
37.22 mg/L, FEIEE 69.82%. 47— 6 Py
L1557 R = AR, —FpR m R S B LIS, —
PRI EE A EAILTAS, 55 = 2R ANEN T 5%
ZIa] o AR IR ZS LT 5N Toad A v S5 A & B Mt v
TS AL, WD HEWE TR 2SS,
ABAEREEEAET | S, XH AR IR A 4T A B R
B — 2 PR ), AR XS S i 22 B shds iy
., WIE R 22.60%
P IS ) SO S 2T 25 0 A FIAE A O EE R IR . N
Kl 1a B, BESEY0 S FE S B0 3l E T, M XY
(6.17%) %] WD BB (4.82%) F %, RN(8.43%) & FJ
Mz L F, 76 FI B LA 2R R(EH(13.11%), ki
BT HRIEAT, FREZE CP 1Y 8.57%. A& 1b JIriw,
FESARN S WA B s L THakaEs, M XY 3] YQ,
H 26.90 mg/L FF&ZE 15.77 mg/L, EZ4 Ik, FI
S BEAAXT S BR B ME 69.57 mg/L, TR &k
Mg 195, FREZE 29.92 mg/L. ZEASHN Tt F A AR X &
B I A [ -2- O AT (4.99~17.75 mg/L) .
IR (5.97~23.12 mg/L) &5, J2-2-CU B BTSSR
. T, YQ A1 WD BB G, RN B BES i b
T ZE /e KAE(17.75 mg/L), CH 1[5 ZE 4.99 mg/L,
IR B A, eI T AR 2 e S R RER
A, FI B BeAEXT & i B =5 (23.12 mg/L), CP Hif%
2 10.15 mg/L,
BEWY) T A IR IR 2 LT A TP AU T )
JoPY, FELR IS E | IEE . RIS S PERY,
WE 1a iR, BP0 5 e 2 80 B - R RE- BT
AT, BRI 24.69% L FHEFEF Y 29.11%, F-
FREZ LT 22.56%, BEE TR T, AshAsH
FelR T =R (E 31.43%., UNEl 1b Fras, lE2&
YA SR AR L AN Tt AR rh SR S R 4
e, XY (237.69 mg/L) E YQ(376.37 mg/L) BB
Tk, YQ & WD(351.67 mg/L) BrB: F [, WD % RN
B B b F 2 B K AH (488.26 mg/L), i J5 & W T [,

CP TARX; & 80 156.03 mg/L. 3= 1 fis, I
b B R R S ) T 2 A K A R R

(61.06~252.95 mg/L) . (Z)-C.FR-3-C. 4 lig (16.97~
68.45 mg/L) . N-CLlR(Jx2-2- CAFL)ER(5.78~54.99 mg/
L). O RS (1.96~35.43 mg/L) %%, /KA R T FsiE

H IR IR AT TR, B IR S LT A DTk

TS A, Hoi AR S BRI T AR A A R — 2K

ARG R & Bk B e 4, oh 252.95 mg/L, (Z)-
OV 1R-3-CL i A N-CU R (J2 -2- O M 3 FRg AR X 2 i
7 RN B Bt ik 3] f KAH, 5 5~ 68.45 mg/L F
54.99 mg/L, 7E CP [ BEf%220.15 mg/L 1 17.36 mg/
L. CRCHRHALT . SRR, MUk IS4 5 R

AW, 0 TR AR S B R e LI e R RE

M EaEA, TERREEN T T B 35.43 me/L, U AS T
F%ZE 13.23 mg/L.

W2 R — e ELAE B A, In T o AR b Koy
o b SR S B TR, G 1a FroR, d gt
FFEFT T 5 LI 4.84% T FRESE 3.80%, M/ & 5
HAZERESS 5.71%.. HIE 1b A FN, BRZE) BTAEXT
EE R B A, & 60 9.36 mg/L F+
EZEJAMAY 17.91 mg/L, BEJ5 T [, 78 & By
16.97 mg/L, ¥R T+ 2= KAEH, S 19.49 mg/L, i
AT AR 12.85 me/L, BRZE4 R iR S8 ek
PEIT B . AT T Z50R B B AL R B, TR
/DTy T Ll A N LG 5 L 1B /) i < s e
TR B BRI A 45 R S, /& R AT BE B A& R fig o)
n ik, 22N Sy AT A i RN R (2,78~
5.11 mg/L) . p-52 % Wi (3.24~7.12 mg/L), PiFh¥) 5t
PIEAET, & E bRl =, R - TR
MRaS, A IR ER AR b i s B e R,
S 5.11 mg/L, p-55 5 W AR X &t 7E R R Hh F i
LB B KA, N 7.12 mg/L, L5 7E CP KBrBemyg =
4.17 mg/L, H AR b 3 5 4 2 M 25 PY I o8 25 1
FATE]

il la. & 1b Fias, KIS o o L RTFEXT S
HTELTASIN T A v 24 S B0 sh3gin i ka s, 565
RIS LR LTSS S IRAH R RO, SALSA81 T4 A5 HIME
ANE, FTHERER IHMEGEAR T 1A S EFY 755
BT, B IE ) i E E BE 3l N Rk, axXx—
ZF A RER IR T 22X 28y it & A (R
Fo [FIFE, =2 Bt o, M X iade & it
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HHEHER . 4-H 3-1-2.4(10.70~20.12 mg/L) Fl
a-1%Je 4% (14.77~74.59 mg/L) &N it b & B &%
= R, 4-F 31 - O U P TS 248
BB, R - BT, M YQ(20.12
mg/L) & WD By B, A Xt & B F B & I (10.70
mg/L), WD % RN KrEefA Bl F(15.98 mg/L) . a-
e a AR BOR A, HARR & S 2 B s AR fh a3,
YQ(7291 mg/L) Z FIME, 2R & T =E
36.52 mg/L, WML EE R IE_EFH(74.59 mg/L), /e
AT R 2 49.03 mg/L.

HAbZE o, G anngIiw, S22 Ju 2% S B4R 1
TR, 124 T B LA R AR R A
e 5 Bt S IR S A HE W) SR, TATRH SRS TN SR v
LA, ASTST Hig W & e b &, Bl 7
In T AR AW T R, IR B E AR o
23 WHIRRLIRZMIIERESRTERS
2.3.1 ¥ERMRBGT RS T XHEEIRES LA
T FR AR ARSI Y 107 Fh A R T 3 R4
Hr, g5 HANE 2 FioR, PCL 13454 49.2%, PC2 1543
R 25.1%, P RS BB BTRAR N 74.3% AT
FRRERINLT 95% BT X M, BiE L0550 T ik T
FrAY R EE A, 7 AR E— 2P X 5 3
5, S—F s i BRI S SR F iR
7y A L R 1 55a S A Py e S AT e A
BELTL AR T ¥ B S A SO o S X A B i .
2.3.2 ¥EEPERST OPLS-DA 43T A T 55 4 1H H
VAGHEIIE , %5k 2 X b, sz A s A A, SR A
WiBH ) OPLS-DA S3HT X4 AN [EIN Tt B2 Bz . M
& 3a AI %, B IR AS LIS/ 7 AN Tad BRAE s el 1
R4y 14 X 43, Hor XY b 45 50 Ay A,
YQ F1 WD i T-Z2 /1, RN #1 FJ i T-22 K £, CH
HI CP AL T4 N, dE—2RUIRE . ZEW . 3.
R TR I T TR X AR A 41 45 1N T 72
fRFERm . H 200 YKEHK LS R B 0* T
L SR AHSE S8/ NT 0, BRI S B AI F5, 26
AR RS AE L P, BERIBGTIEAT 20 (R?=0.479, O*=

B XY
1000 oc: B YQ
o B wD
500 0 o5 e RN
cp2 2 -
- ’ @cH3 }? Fl-1 RQ:ORv Br
=) 0 T i@ @2 B CH
Y ~1")’b\'Q—2 mcp
=500 XY-1 @@@Hy-3 Y3
XY-2
—1000 -
~1500 \ -

Q Q Q Q Q Q
\ Q Q
/\Q /(') 2

> &
/"\’Q /\‘)
R?X[1]=0.492 R*X[2]=0.251 Ellipse: Hotelling's T2 (95%)
Kl 22U Tl e rp R ) 5t PCA
Fig.2 Principal component analysis of volatile components
during the processing of black tea

—1.02), G5 R 0] H T I AC IR SS L0 550 T AR &
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Fig.3 OPLS-DA (a) analysis and its validation model (b)
and VIP scores (c) of volatile components during the
processing of black tea

Ar-B P52 H 2P (Variable importance in projec-
tion, VIP) Al %} OPLS-DA A A AR F X 4321
TTERE #E T E AL, VIP (AR KR AR B4 -2 51
RRAE A, — A VIP>1 fY7A8 5 %4325 oA 2 o7
BREO, N 3¢ Fras, L VIP>1 N &1, He 0/ 1k i
27 Fh 22 S ES YR, G5 13 FhEESE . 4 FREESS. 3 Fb
WS | 4 Fistas. 3 PIOLA LG9, XSt G e
IRAS LT ZIN T B AP e W 2559, vIVERIX S 7 4
WAL LT A B B 22 S 4 R My . i 54
TSt g 22 S SRR (E e o, H: VIP N 3.78. [ T S5 A
AR 1T (VIP=2.01) . D5HEEEEARY) 1 (VIP=1.46) .
KGR P AR (VIP=2.86) | a-1%Je)& (VIP=2.25) . &
B (VIP=2.19) %5 i & i & W T RE RAF N Tl B
2S5, RO ES(VIP=1.32) . RE-2-C A (VIP=
1.51).2,6-H3HE-3, 7-3 " &)-2, 6- _FE(VIP=1.80)
LEAR S R AR VIP EW AR, D& i
A Pt T2 E IR S LT AN T FRAE 1 22 S R AR B
WHAETZ L,

2.3.3  YRAMASTLI SN T e EF S Y BT tOAV Fl
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2 AFMTERT rOAV>1 HER A Y
Table 2 Volatile compounds with rOAV>1 during the processing of black tea

] W rOAV ACI(%)
HFK ERVRTIR

(ug/L) XY YQ WD RN FJ CH CP XY YQ WD RN FI CH CP

I A 75090 796 1256 1569 2082 3078 2235 13.52 0.014 0.016 0.024 0.025 0.053 0.064 0.067
(B)-p-B ks MR Wil 340 - - 244.1 - - - - - - 038 - - - -
FREREE Y 1 Pl 32000 147.07 19237 14497 19032 1863 10237 7642 0267 0248 0223 0232 0320 0.294 0.381
IR AL T bl 320 27457 37078 281.77 359.66 357.28 206.84 15441 0499 0.477 0433 0438 0.614 0.595 0.769
DR W& 61 45777.42 62824.32 52991.14 63789.37 43737.12 22240.39 12778.91 83.141 80.866 81.476 77.745 75.127 63.951 63.655
R Pl 750 17.62  23.88 2506 4145 4556 3959  21.96  0.032 0.031 0.039 0.051 0.078 0.114 0.109
TKA% L R i AT R 40" 4158.03 5669.12 4497.09 6323.66 5093.5 284531 15264 7.552 7.297 6914 7.707 8.749 8.182 7.603
T Bk, AHEUR 400 841.62  1372.96 1272.73 3083.07 255127 1840.37 930.58 1529 1.767 1.957 3.758 4382 5292 4.635
g Pl 40 38235 21850 107.95  77.22 - - - 0.694 0.281 0.166 0.094 - -
CUR O BEHRE 40" 4891 28211 47479 88571 581.76 570.65 330.82 0.089 0363 0.730 1.079 0.999 1.641 1.648

o IR e RHBORA 450" 3283 162.03 141.11 127.65 81.16 16575 108.96 0.060 0.209 0217 0.156 0.139 0.477 0.543
SR AL *Jﬁz‘;ﬁ‘ 10 3349.77 651337 5006.32 7062.59 5499.05 6697.66 4107.42 6.084 8.384 7.697 8.608 9.446 19.259 20.460
(2)-CIR-3-C A%k f;uﬂ;%ﬁi 781" 2173 4776 5631  87.65 5407 4582 2580  0.039 0.061 0.087 0.107 0.093 0.132 0.129

ACIH{EAMHT  HAEED I OAV K ACIHEE
Ay HR R XUBR % T2 2y vk 22 —B1 32 SRR AT
WRIBS LTI T3l i Hh S S T AR AL A, X
Tt B i R MY BT i3E4T rOAV Rl ACT 43 H7 o
rOAV KT 1 FIIZY) X AR HAT R BTk,
rOAV KT 100 R EA B3 51mkP, ACIH# A
S PPA AR B W 5 M /NG, /S B ACL
(BRI, 2 BH XA S DT mloRe B i o

7E PCA F1 OPLS-DA fy3Eaili I+, X 22 52 F Sk
Sy AT — A0k, R 2 nl i, eidae s 13 Fh
rOAV KT 1 225/, H2 AR sE T
WA ARF . RE. HER /O F. Hbokigg P
P (AT IR | A b (B ek . AHERR) . iR CUlR
(HHABLFE . SERT) | adkeii ORI BB
) RSB OR A A6 . i) « D5 il
I H A ALY (A7) 45 8 Fh W i 78 K 2 BB BE 1Y)
rOAV KT 100, HA5 5 Fib G EIE IR AT LT 2550
T ACTE R TF 1%, 5052 05 i (63.655%) . X
PR (20.460% ) . 7KAZTIR R (7.603%) . A
B (4.635%) . CRRCVHE(1.648%) . %45 b ATk, 454
VIP>1, rOAV>1 H ACI>1% M4/, i 5% 42 st |
S ABLEARE . KA R . B, R CUER 1R
W5, A I RE YRS AT A R SR AL H S h
) B At
2.3.4 CEFSYBREEERE EEBAESCSCHK [35],
ABFIFEARYE VIP>1, rOAV>1 H ACI>1% N &A%
REY 5 PGS, FRARY BORIES 4 25: 55
PRI S5 A IR THE A PETEZE (VTs) s /KA 1R H s 8
TR IEMRAVIE R Y (AADVs) 5 S 20 A8 45
RMEREIE(VTs) AR N ZokIEEEY) (CDVs);
O 2 S BRI )E TS I R IR 2 M (FADVs) . F84
F R T S T — 3 aok Y L R A I 1R (MEEP) 3%
1% IR (MV A)iSFRIE IR A AL T=1, FEms

o5 UG (TPS) AL A BP0, D5 P R A P 1t 3 531)
Hi 5 F A i (Linalool synthase, LIS ) FlIE BH-BE-4 it
(Geraniol synthase, GES)#E/LE AP, AADVs il &
T RN AR BB A IR A TR, KA IR H i
W 235 2 P BRIBAS I I, 122 BT BA AR i 2475 1
BRES Sz SA AL S R A A PR, —Fh i
if MEP iBA27E TPS BYMEIL T 2R o7 —Fhodimad 2
BHEE N R AEISEH S S 2R 2R AU 4B ( Carotenoid
cleavage dioxygenase, CCD) W fb T A= kB, 25 I+
BT T h 1) S - AEARUEE . KA IR G . iR O

B AR R A I, AR T A R i A pl T B8 43
¥ MEP 5 MVA 4% AP BRAGEHSRA A2 2
N R RS . R R RIRARE, 5 FIOCHA S
Wy Jo e W) X Ik 25 Wi 255 £ 4% 19 B AR AE AR B EE 2
S
3 g

A HIF 58 A HS-SPME-GC-MS 4% AR, X} ik 2>
IR ZS LEZS N T An i A (B P87 > ZE - HE e —
R E— WL — ) TR R PR B B EA AN, AT
107 PP BT, A0 4E 32 Pl 31 FERSE . 25
P s . 8 FREESS . 4 FRERIS LA X 7 FhEAL G4, I
RSP BT . MRS BT L A RS W) B T AR R
)i 8
AN b AR b, BEs | fE2E . =AY s i AR

XoF i VA SR BN KA ARRE T a2 AR
Xof B B KA AR, S | FRZS | Mk B AR
T SISl IR, FE T2 D AR S L
fE A AN IR . BT A T, AR
R A UR A D R N AR AR | A
S Z- AR . I -2-C I . PR L KA R
fig. (Z)-CLAR-3-CUH . N-CUliR (0 -2- CU 3 g . &
I BEETNER . p-25 B . 4-FF 5E-1- ORI o158 eI 45,
FLF VIP>1. rOAV>1 H ACI>1% [N, G H 2




- 368 - £ Tl B4

2026 4F 9 A

ASAEAE , KGR TG . PR O D7 ERE . A
fist 5 FhOCHEE R MR G W TVE N P IR 25 L5875 <

i BT I B A SE TP R AR, XSm-S B B AR . i
%‘ AT IR A URMIE

AT T WP IR S LT 5 Tl # b A/

JEH ARG RRAER, (H i T 25 2 2R A s e
FWE R IEE SR, ARNRHERPERSHR G S X BIE A 5200
WA, JE S RS R EH ST
B, RGN OCHEE WS i U R S s TR, $E—
AR TR MA AT LT A5 04 on fe s il A o e 7o

© The Author(s) 2026. This is an Open Access article dis-
tributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by-nc-nd/4.0/).

SEHE

[1] ZAGE, %tk F IR, & F B SRLZF RS 09 L
7% U], F B & & 4 #H,2013,13(1): 195-200. [ WANG Qiu-
shuang, CHEN Dong, XU Yongquan, et al. Study on the aroma
components in Chinese famous black teal[J]. Journal of Chinese
Institute of Food Science and Technology, 2013, 13(1): 195-200. ]
(2] ZAKE, IO, P2, 5. A TR RfaForArE A
AR E 3 5 A AR [T, &St 52, 2025, 46(13): 232-242.

[ WANG Qiushuang, QIN Dandan, FANG Kaixing, et al. Non-tar-
geted metabolomic analysis of aroma metabolites of black teas from
different production regions in ChinalJ]. Food Science, 2025,
46(13):232-242. ]
[3] 303k, mAp, &, F. K TP 04 o A 0 77 FoAFr
FRFRAR A £ AR (1), AR F 4R, 2022, 36(1): 83-93. [ LIU
Zhen, CHENG Yang, ZHAO Yang, et al. Metabonomics analysis of
metabolic difference of Hunan tea [Camellia sinensis (L) O.
Kuntze] germplasm resources[J]. Journal of Nuclear Agricultural
Sciences, 2022, 36(1): 83-93. ]
(4] 228, fedb ok, X8, 5. #d Rt i 3R 0937 41 (],
J- AL, 1998, 18(2): 109-114. [ LI Xinghui, XIONG Gesheng,
CHEN Xingyan, et al. Evaluation of tea resources in Hunan
Province [J]. Guihaia, 1998, 18(2): 109—114. |
[5] F3#. AT 2AFHKGRIAFHRID]. KiF: Hd Rk
X #, 2023.
omics technology[D]. Changsha: Hunan Agricultural University,
2023. ]
[6] 48, #hA2T, B, . I \EA R ARG L]
2T M FH A, 2019, 17(11): 3778-3787. [ LIN Juan, XU Chaofu,
TANG Han, et al. Research progress of germplasm resources of

[ LI Jin. Study on chengbudong tea based on multi-

Camellia sinensis var. assamica cv. Duntsa[J]. Molecular Plant
Breeding, 2019, 17(11): 3778-3787. ]

(7] T#, Xk, HIE, F. RS IRZ TR L AR L

o ih\#ﬁm. Foetian, 2019, 46(3): 269-275. [ NING Jing, LIU
Zhen, YANG Yongjun, et al. Genetic diversity analysis for main
biochemical components of Chengbu Dong tea germplasm resources
[J]. Journal of Tea Communication, 2019, 46(3): 269-275. |

[8] BM%E, xlecst, EAE, F RIAFLEMILLHL
(1. ¥ & R A 5 ,2022(11): 73-77. [ YANG Yongjun, LIU
Hongyan, DONG Chunhua, et al. Study on ChengbuDuntsa black
tea processing technology[J].
2022(11) 73-77. ]
[9] R4, &1

Hunan Agricultural Sciences,

, & X, % . HS-SPME-GC-MS # K % &

ROAV 5 #7 2481 5 R = Ab 20300 R G & A R (1], ARAE S
A3, 2025,41(1):251-261. [ XIONG Mengfan, LU Qian, CHEN
Zewen, et al. HS-SPME-GC-MS combined with ROAV analysis of
key aroma compounds in three black teas from the Wuzhishan tea
region[J]. Modern Food Science & Technology, 2025, 41(1): 251~
261. ]

[10] AR, 220, F A, 5§ FHERERR AT 0
Ik A 3, 2023,44(14):304-311. [ YUAN Danni, ZUO Hao-
ming, LI Yue, et al. Study on the quality of tea flower-fu brick
tea[J]. Science and Technology of Food Industry, 2023, 44(14):
304-311. ]

[11] Rt T3t BpHs, . BAF AT LG R 5
PR3 A EA] AARL S, 2021, 37(2): 238-248,
163. [ SONG Jiayan, HE Jiaxing, OU Yiling, et al. Dynamic
changes in quality and composition of oolong tea made with fresh
bixiangzao summer tea leaves during processing[J]. Modern Food
Science and Technology, 2021, 37(2): 238—-248,163. ]

[12] YANG Ping, SONG Huanlu, LIN Yanping, et al. Differ-
ences of characteristic aroma compounds in Rougui tea leaves with
different roasting temperatures analyzed by switchable GC-O-MS
and GCxGC-O-MS and sensory evaluation[J]. Food & Function,
2021, 12(11): 4797-4807.

[13] Zkid, KaFm g2 PHmERELRSAAID]. ¥
Wl R kX F, 2019.
aroma compounds during the process of fu brick tea[D]. Changsha:
Hunan Agricultural University, 2019. ]

[ 14 ] ZHU Jiancai, CHEN Feng, WANG Lingying, et al. Compar-
ison of aroma-active volatiles in oolong tea infusions using GC-
olfactometry, GC-FPD, and GC-MS[J]. Journal of Agricultural and
Food Chemistry, 2015, 63(34): 7499-7510.

[15] Zo#, BATH, fe—W, . KA LFHEE LRSI
[J]. Z v+ 4 % ,2020,40(2):225-237. [ AN Huimin, OU Xing-
chang), XIONG Yifan, et al. Study on the characteristic aroma com-

[ LI Yongdi. Study on characteristic

ponents of jasmine tea[J]. Journal of Tea Science, 2020, 40(2):
225-237. ]

[ 16 ] GUO Xiangyang, HO C T, WAN Xiaochun, et al. Changes of
volatile compounds and odor profiles in Wuyi rock tea during pro-
cessing [J]. Food Chemistry, 2021, 341: 128230.

[17] Eakk, Bi&, Akt F. G MELRFR AR 247 1]
1E PR IT S F R AR (A AFFR), 2022, 35(2): 259-268. [ CUILJ
L, ZHOU J, ZHOU Q Q, et al. The quality compounds analysis of
Xinyang Maojian tea[J]. Journal of Xinyang Normal University
Natural Science Edition, 2022, 35(2): 259-268. ]

[18] XRA KARARL RS0 L P EFEAESMDE R
a9 & 5% (D). 48 M . 48 # Rk X 5, 2024. [ WU Zongjie. Study on
the glycoside compounds and quality formation of Wuyi Rougui
oolong tea during processing[D]. Fuzhou: Fujian Agriculture and
Forestry University, 2024. ]

[19] YANG Yangin, WANG Qiwei, XIE Jialing, et al. Uncov-
ering the dynamic alterations of volatile components in sweet and
floral aroma black tea during processing[J]. Foods, 2024, 13(5):
728.

[20] M FEd, AR, 3 & 5F, %, % T HS-SPME-GC-MS #=
OAV #7301 3 K R Amwﬂ'ﬁAﬁ a9 25t ). & S At
%,2022,43(16):235-241. [ YANG Jihong, ZHOU Hanchen, LIU
Yagqin, et al. Differences in aroma components of black tea pro-
cessed from different tea cultivars in Huangshan by using
headspace-solid phase microextraction-gas chromatography-mass

spectrometry and odor activity value[J]. Food Science, 2022,


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

%478 5 18

B84 MPIRZR I T R p A T S i - 369 -

43(16): 235-241. ]
[21] kMl A, ook, £ kR ERX LT TR T HA
AR B A A [T) IR R S A 3, 2025, 41(3): 362-377.
[ ZHU Junye, LI Yue, SHI Linlin, et al. Dynamic changes in aroma
components during the processing of Rucheng baimao (Camellia
pubescens) black tea[J]. Modern Food Science & Technology,
2025,41(3):362-377. ]
[22] OUYANG Wen, YU Yaya, WANG Huajie, et al. Analysis of
volatile metabolite variations in strip green tea during processing and
effect of rubbing degree using untargeted and targeted metabolomics
[J]. Food Research International, 2022, 162: 112099.
(23] #HEER—, 2 F#H. FELRGFLLERFIET]. et
#, 1984(1): 65-66. [ TADAKAZU, LIU Z F. The aroma compo-
sition characteristics of Chinese black tea[J]. Journal of Tea Com-
munication, 1984(1): 65—66. ]
[24] HH#E, Toosh, 55, 5. A F OAV #= AEDA L k4t
%t PLSR %47 [J]. & 56+ 4,2018,39(10): 242-249. [ XIAO
Zuobing, WANG Hongling, NIU Yunwei, et al. Analysis of aroma
components in four Chinese congou black teas by odor active values
and aroma extract dilution analysis coupled with partial least squares
regression[J]. Food Science, 2018, 39(10): 242-249. |
[25] &, kFw RE, F. T HRITFEE IR T HFLRS
89 ZAL[I]. &% Tk A4, 2026, 47(10)311-321. [LI L, ZHANG
X Q, ZHAO L, et al. Characteristic aroma components of Guangnan
Dixu black tea and their changes during processing[J]. Science and
Technology of Food Industry, 2026, 47(10)311-321.
[26] B#R, 5p Kk, W28 2, 5. e FA 4 5 dm L3R P F A%
S EALSH[I]. A RFE 4, 2018,39(8): 167-175. [ SHI Yufeng,
DI Taimei, YANG Shaolan, et al. Changes in aroma components in
the processing of flowery black tea[J]. Food Science, 2018, 39(8):
167-175. ]
[27] T 3048, 7 3045, KA, F. R TRAFHESHTEAR 1T 2250w
TR PILFEFAFFEMR LN &% T LA, 2016,
37(9):127-133,138. [ NING Jingming, FANG Junting, ZHU
Xiaoyuan, et al. Analysis of catechins and aromatic of Keemun
black tea during processing based on metabolic spectrum tech-
nology [J]. Science and Technology of Food Industry, 2016, 37(9):
127-133,138. ]
[28 ] M=, KE R F I TP AR Rk S R G 45 R 2
B3 [D]. 48 M 4% 2 L4k K %, 2023. [ YANG Yun. Study on
characteristic flavor quality formation and transcriptional regulation
of *Chungui’ oolong tea during processing[D]. Fuzhou: Fujian
Agriculture and Forestry University, 2023. ]
[29] #&. AhaFHeEdApRAMMALID]. KV Adk
K %, 2020. [ YIN Xia. Basic research on the characteristic
aroma components of Hunan black tea[D]. Changsha: Hunan Agri-

cultural University, 2020.
(30 ] AKX, Bk, Hje, 5. RF AR E ARG FEE S
B AR 5 F AR 4 [T]. RA AL, 2026, 42(5):
346-356. [ ZHOU Yanhua, FENG Hua, YANG Shuangxu, et al.
Sensory quality, biochemical components, and aroma profiles of
light-scented tieguanyin tea under different shaking treatments[J].
Modern Food Science and Technology, 2026, 42(5): 346—356. ]
[31] RRA, BEG, WEB, F. KR A TP EL R4
FHLEMAFARRY R LI Tt A5 ,2024,44(1):
84—100. [ WU Zongjie, OU Xiaoxi, LIN Hongzheng, et al. Study
on the glycosidically bound volatiles and aroma constituents in the
processing of Wuyi Rougui[J]. Journal of Tea Science, 2024, 44(1):
84-100. ]
[32] Wi, dhEm, REF, F. BHEFm T RE D AR
3 5wk T A4 47 [T, R SR A 5, 2024,45(1): 133-142.
[ YANG Yuansi, KUN Jirui, DAI Hongwei, et al. Changes in
aroma compounds and selected precursors of Sun-dried green tea
during processing[J]. Food Science, 2024, 45(1): 133—142. |
[33] YUN Jing, CUI Chuanjian, ZHANG Shihua, et al. Use of
headspace GC/MS combined with chemometric analysis to identify
the geographic origins of black tea[J]. Food Chemistry, 2021, 360:
130033.
[34] LIN Hongzheng, WU Liangyu, OU Xiaoxi, et al. Study on
the dynamic change of volatile components of white tea in the pile-
up processing based on sensory evaluation and ATD-GC-MS Tech-
nology [J]. Food Chemistry, 2024, 21: 101139.
[35] LIU Yang, CHEN Qincao, LIU Dechun, et al. Multi-omics
and enzyme activity analysis of flavour substances formation: Major
metabolic pathways alteration during Congou black tea processing
[J]. Food Chemistry, 2023, 403: 134263.
[36] GUTENSOHN M, ORLOVA I, NGUYEN T T H, et al.
Cytosolic monoterpene biosynthesis is supported by plastid-gener-
ated geranyl diphosphate substrate in transgenic tomato fruits[J].
The Plant Journal, 2013, 75(3): 351-363.
[37] YANG Ziyin, BALDERMANN S, WATANABE N. Recent
studies of the volatile compounds in tea[J]. Food Research Interna-
tional, 2013, 53(2): 585-599.
[38] DU Yueyang, ZHANG Huan, ROTHENBERG D O, et al.
Multiomics correlation analysis on the mechanism of flavor sub-
stance formation during the processing of 'Huanong 53' black tea[J].
LWT, 2024, 214: 117086.
[39] XN#F. aRXmid P T RANRSFETHAE XL
PPO #4945 PE#F % [D]. # & . T 8§ K dk K %, 2022. [ LIU Yang.
Study on the dynamic changes of main biochemical components and
key enzyme PPO characteristics during black tea processing[D].
Nanchang: Jiangxi Agricultural University, 2022. ]



	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 茶样制备
	1.2.2 挥发性成分检测
	1.2.3 挥发性物质定性定量分析
	1.2.4 rOAV计算
	1.2.5 ACI计算

	1.3 数据处理

	2 结果与分析
	2.1 城步峒茶红茶加工过程中样品挥发性物质轮廓
	2.2 城步峒茶红茶加工过程中挥发性物质的动态变化
	2.3 城步峒茶红茶加工过程中香气成分差异分析
	2.3.1 挥发性成分主成分分析
	2.3.2 挥发性成分OPLS-DA分析
	2.3.3 城步峒茶红茶加工中关键香气物质rOAV和ACI值分析
	2.3.4 关键香气物质代谢途径


	3 结论
	参考文献

