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Abstract: To investigate the dynamic changes in the aroma components of Rucheng Baimao (Camellia pubescens)
black tea, gas chromatography-mass spectrometry (GC-MS) technology was used to detect the volatile components in fresh
tea leaves, withered tea, rolled tea, fermented tea, and dried tea. The results showed that a total of 129 volatile components
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were detected, which could be divided into alcohols, aldehydes, esters, ketones, alkanes, alkenes, and other seven categories.
Among them, alcohols accounted for 23.26% (30 types), esters accounted for 27.13% (35 types), and alkanes accounted
for 23.26% (30 types), which were the main categories of volatile components in the processing process. The five volatile
components with ROAV>1 in the dry tea, linalool, phenethyl alcohol, geraniol, 2-phenylethanal, and f-ionone, are important
contributors to the aroma quality of Rucheng Baimao (Camellia pubescens) black tea. The relative contents of linalool,
phenethyl alcohol, geraniol, 2-phenylethanal, and f-ionone all increased first and then decreased during the processing
process. Linalool reached the highest content (154.80 pg/kg )during the withering stage, whilst geraniol, 2-phenylethanal, and
[-ionone had the highest levels during the fermentation stage (28.41, 10.75 and 4.09 ng/kg, respectively). The relative content
of phenethyl alcohol showed a fluctuating trend during the processing process, and reached the highest value (10.66 pg/kg)
during the fermentation stage. The metabolic pathways these five volatile components were involved were mainly the MVA
and MEP pathways , the phenylalanine metabolism pathway, and the carotenoid degradation pathway for volatile terpenoids

biosynthesis. The results of this study can provide a theoretical reference basis for the regulation of aroma quality of Rucheng
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Baimao (Camellia pubescens) black tea.
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Table 1 Volatile components in black tea processing
7 B . AT EF /(ng/kg)
LU SN OCE O M T
min XY WD RN FJ GC
IRX-3-THBE 928-96-1 9.22 93 CeH,,0 7.88+0.22° — — — —

2- R B3 543-49-7  11.12 96 C,H,,0 6.00£047° 1091+1.12° 8.69+091°  885%128 —

FF B2 100-51-6  17.70 89 C,H0 1.14£0.12°  335+0.15° 3.42+005° 536%0.55 2.28+043°
(E)'ﬁiﬁé*j“% 34995-77-2  19.61 97 CH O, 1596+3.05" 17.57+1.19" 19.59+0.34° 23.68+2.87" 10.07 +0.54°
(Z)"iﬁ?;m% 5989-33-3  20.43 97 CoH O,  951+1.05" 10.83+0.56" 10.56+0.45" 11.94+1.60° 4.78+0.16°

AR 78-70-6 21.20 97 CH O 119.00 + 16.45" 154.80 +6.69" 118.39 £4.92° 109.44 + 14.37° 32.22 *0.99°
37%1153;7 29957-43-5  21.30 92 CoH, O  858+0.981 13.78+0.66° 11.94+0.95° 1539+1.03" 10.79£0.67°

KB 60-12-8 21.76 96 CgH,,0 345+0.73° 1050+ 045  9.58*0.53"  10.66+1.08" 5.15+0.54"

_ F S
(E) "Hgﬁaz*ﬁ* 39028-58-5  24.68 94 CoHO, 3.66+042° 875+029° 6.93+0.51° 11.13+1.67° 536=0.73°
j;tffti%gﬁ 14049-11-7  24.88 92 CoH O, 1.16%0.16°  449+0.18° 395+022°  738+120° 3.66%0.56"
2’61;;2%_'3;;'; 13741-21-4 2556 90 CoHO, 558+091" 9.17+0.74° 921+041° 9.73+096° 3.82%0.93°
alpha-#2h B3 98-55-5 25.97 88 CoHO  021£0.08° 033+0.04° 032+0.06" 023+0.06™ 0.14£0.06°
et B 106-24-1  28.50 97 CoH O  648+094° 11.81+0.51° 22.85+128 2841204 9.99 +0.86°

A HBE 112-53-8  39.58 82 CpH, O 041£0.12°  047+0.01°  059+0.06™  0.72+0.14°  0.36 £0.06°

" RX - BHREE 40716-66-3  42.11 97 CisH, O  2.84%035°  589+132° 11.81£0.79° 11.56+1.81" 4.71+0.31™
% a-HANEE 481-34-5 4424 85 CisH, O 0.49+0.04°  0.73+030°  1.00+0.11°  0.83+046® 0.45+0.19
it 106-25-2  27.28 91 CoHO  054%0.05° 095+0.01° 1.32+021° 1.76+021° 0.52+0.05
R K-3,7-=F %
-1,5-F —4i-3,7-  51276-34-7 2831 82 CHO,  033+0.04 — — 0.42+0.06° —
—BF
R X-3-THi-1-B8  928-97-2 9.14 92 CeH,,0 — 12.92£3.30°  10.53£0.76"  11.48 +2.40" —
> ag-z.’qﬂ;;g 77-84-9 10.61 83 CH,,0, — 441+045  3.13%063" 329034 —
-1,3-A =8
(B)-3-E£4-1-B%  10339-61-4  23.75 85 C,H,;0 — 0.68+0.09°  0.72+0.15°  0.78+0.11" —
AX, - FAih)
"]"i“_z i;;ﬂz’% 3886-78-0  30.33 86 C,H,0 — 0.45+0.08°  0.67=0.10" — —
7??;?‘;} 13066-51-8 2691 92 C,H,;0 — — 0.41+0.15"  0.54+0.05" —
8-F2 L FAREE  64142-78-5  32.86 89 CyH,0, — — 0.80+0.33"  0.86+0.18" —
48-—F}-1,7-% a
— %_*4_@% 17920-92-2  34.57 81 C, H,,0 — — 1.55+0.17 — —

+ Bz 112-72-1 4281 87 C,H;,0 — — 0.45+0.03*  0.44+0.16" —

+ =8 112-70-9  35.57 87 C;H,0 — — — 0.66 +0.11° —

AL B 150-86-7  51.92 81 CyH,0 — — — 0.45+027°  0.95+0.10°

5-WA2-TEE 627-59-8  11.10 88 C,H,,0 — — — — 245 +1.09°
vt 4Bz 102608-53-7  47.61 89 CyH,0 — — — — 0.26 +0.06
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% e . st 82 /(ng/kg)
mrmmgk  casE MON apg a3k
min XY WD RN FJ GC
E S 100-52-7  14.14 90 CHO 1.90£021°  520+0.53"  4.04%025"  6.01%£0.99°  3.46%0.06"
R X-2-FM# 3913-81-3  29.10 93 CoHi 0 0.55+0.11"  0.56+0.13"  0.63+0.06°  0.67+0.10°  0.43 +0.09°
2-F L TE 122-78-1 1825 86 CH;0 — 408+021"  432+024° 10.75+2.11" 5.19+0.48"
B_-2-F-H 18829-56-6  24.10 86 CoH,,0 — 0.63£0.12° — 0.51£0.20°  0.69+0.15"
e B-FATHE B 432-25-7  27.12 89 C,0H,,0 — 0.89+£0.06°  041%£0.13°  0.81£0.06" 0.40+0.09°
£ (D)-T-T]BIEEE 56797-40-1  31.23 83 C,¢H;,0 — 0.81+0.18° — — —
B-2-F ZWBs 20407-84-5  35.57 81 C,,H,,0 — 0.75 £0.04° — — —
(B)-3,7-=F 3 _ _ _ £ 010 _
2.6 F i 141-27-5 2936 86 C,oH,0 117+0.10
B/ 5173 112-31-2 2637 95 C,oH,,0 — — — — 0.60 +0.18"
+—8 112-44-7 3121 88 C,H,,0 — — — — 0.40 +0.09"
(E)-3- E:}‘f 1 3681821 16.09 97 CH,,0, 7.64+0.57" — — — —
[l
E‘i‘;ﬁé’}’% T 53308848 2531 97 CoH O,  3.75+040° 271+027° 181025  1.46+0.48° —
KA BR T B 119-36-8  25.83 97 CgHO;,  21.93+£263° 34.04+0.54° 52.59+1.52" 53.05+585" 13.87+0.74°
IR K,-3- T BF 2- b a c d c
B R T B A 53398-85-9  27.52 90 C,H,0,  5.06%0.58 6.30%0.13 3.79+0.11 2.80+0.53"  1.14+0.05
Aot BT B 1189-09-9  31.81 96 C,H0, 1.19%0.11°  781%0.09"°  483+029° 647+0.84" 3.46+0.38"
THETEEBS  31501-11-8  34.82 95 CpH,0,  295+040°  6.94+0.07°  6.12%0.18°  4.16+046° 1.36%0.06°
ZRCTE B 74339-54-1  40.19 90  C,Hy,CLO, 0.74 %027 — — — —
BB = T B 126-73-8  40.69 89 C,H,,O.P  1.60£0.50"  1.68+0.13"  1.94+031° 201+022° 2.17%0.30°
+ w9 8% 7,88 124-06-1  46.25 87 C,H,0,  022£0.01"  0.28+0.05" — 025+0.01"  021%0.05
it — b —
’M}: T‘Z?‘” 84-69-5 4736 97 C,Hn0, 1.15+0.15°  144+0.74° 1.07+0.11°  1.07+035"  0.65+0.08"
AR TR —
A T ﬂ;?* 84-74-2 48.97 90 CH,0,  022+0.05" 021%0.01° 051+0.10° 033+0.12° 0.32%0.02"
5 AZAR B T8 628-97-7  49.54 95 CiHy O,  2.14%025° 3.12+159° 247+023"  265+1.08  2.43%0.39"
B
£ LHBRLE 544-35-4 5281 94 CyHy O,  0.53+0.12°  0.54+026°  037+0.04°  0.60+027°  0.70 =0.13"
T kB LB 1191-41-9  52.92 92 CpH;0,  0.61£021°  0.70+031°  0.45+0.04°  0.69+021° 0.59%0.19°
FRBRR-2- ¢ .
Epraren 68698-59-9  27.80 85 C,Hy0,  0.83+0.04 4.88+0.45 — 2.13+0.34° —
LB Bl 112-17-4 4281 81 C,H,,0,  0.32+0.00" — — — —
y-E A B 104-61-0  33.78 91 C,H,,0, — 0.36 £0.01° — — —
TER -2-THlE  53398-86-0  35.30 94 C,,H,,0, — 3.50+£027° 290+020°  1.97+0.15  0.69+0.05°
I -3- TH BRI .
o agma 761444380 3789 82 CpHyO, - 0.52+0.08 — — —
FA A B 25524-95-2  40.16 96 CH,60, — 434+0.88"  6.87+0.56"  5.08+029° 2.46%0.13°
FH BRI -3-
* zi’%;{a 3 25152-85-6  42.41 95 C:H,40, — 431+0.75"  527+021°  424+061° 1.75+0.28°
K ¥ B B 6789-88-4  42.58 96 C:H,50, — 137+031"  1.64+0.14°  145+0.14" 0.63+0.15
- ‘Zﬁ%’;ﬁéz 76841-70-8  42.75 95 C:H,0, — 130+0.54°  125+0.07°  1.11+0.19°  0.31%0.02°
¥ 38 o5 1211-29-6  43.88 93 C,3H,,0; — 238+045°  287+029°  2.15+049" 121+0.12°
HPERRTEZEE  65405-77-8  44.41 93 C:H,40; — 026+0.04°  024%0.03"  027+0.03" —
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HR1
wrwmk cast IR e ax e E ek
XY WD RN FJ GC
[(1e,20,2)]-3-2
2-Q2-SH ) R 42536-97-0  44.47 82 C3H,,0; — 1.10£031°  1.36%0.05° — —
RGBT B
AR B T B 112-39-0 4834 95 C,;H;,0, — 1344054  241+0.07° 191+056® 1.12%0.17°
I 5 8% 7 6% 112-63-0  51.62 95 C,,H;,0, — 0.51+0.17°  1.01£0.09°  0.33+0.08  0.26+0.05°
g 8.1 1:1‘4'f+f% 56847-02-0  51.73 88 Cy3H,0, — 0.54£0.19° — 036 £0.11°  0.28 £ 0.05"
% = MR T Y
FRELTE  10032-15-2  27.80 87 C,H,,0, — — 2.73+0.11° — 135+0.15°
T B 6378-65-0  35.12 92 C,,H,,0, — — 3.76+0.30°  2.73+0.33°  0.99+0.13°
iR B 301-00-8  51.73 89 C,,H;,0, — — 0.81 +0.08 — —
AL A B 104-50-7  33.76 84 CH,,0, — — 0.28 +0.05" — —
TEBRRCE 103-52-6  38.25 88 C,,H,0, — — 0.29 +0.06" — —
o #-BR s 5908-87-2  42.80 81 CyH,40, — — — — 0.14 £0.12"
Fot 3 A R 689-67-8  38.54 93 C;H,0  1.12+0.04°  1.52+0.18°  147=0.10°  1.55+0.16°  0.71 +0.03°
B4 F LA 79-77-6  39.79 97 CuHyO  0.80%0.10° 1.62+0.40°  1.92£0.07°  4.09+027° 1.51£0.14°
ig [};Zézﬂ 23267-57-4  39.90 84 C,;H,0, — 045+0.06" 046+0.01°  0.66+0.03"  0.30+0.03°
ABLER 502-69-2  47.02 93 C,sH,0 — — 034+0.06" 032£0.17° 0.18+0.02°
o-% % £ 127413 37.42 92 C,;H,,0 — — — 1.57£0.15° —
E+ R 112-40-3  26.06 84 CHy 0.71£0.06°  0.59+0.16°  0.65+0.12°  1.05+0.21° 0.59+0.13"
2-F A mAgE  1560-95-8 3431 93 C,sHy, 0.98+0.15°  0.80+0.12°  097%0.15*  1.06+0.16' 0.65+0.11°
E it 629-59-4  36.04 95 C,Hy, 258+0.16"  2.03%0.07° 2.70£040° 275%0.11° 1.48%0.19°
+ Ak 629-62-9  40.44 92 C,sHy, 0.46+0.08"  1.15+0.08"  0.71%0.03"  048+0.13" —
3-WHh+ A 2882-96-4  41.40 95 CeHs, 0.70£0.30°  0.79+0.18"  1.25+0.18  1.47+0.20° 0.42+0.03"
5-WA+ AN 25117-33-3  41.84 90 CoH, 0.53+0.14" — 0.71+0.08°  0.71+0.21°  0.34%0.09°
TR 2883-02-5  41.95 88 C,sHy, 0.55+0.14° — 0.57%0.17°  0.73£0.12°  0.20%0.10°
EFSR 544-76-3 4297 97 CHs, 132+0.09°  121+028" 137+1.01" 236+043"  0.62%0.05
B RIR 1795-21-7 4413 88 CysHy, 0.18+0.10°  042%0.04*  027%0.07°  0.40%0.07* 0.18£0.05°
SR, 1921-70-6  44.89 89 CyoHy, 0.48+0.04°  031+0.09° 031£0.05°  0.50+0.07° —
2’6’”',3_ Eﬁ B 3195564 4526 88 CysHy, 0.20 +0.03° — — — 0.34+0.02°
TR
% =t 112-95-8 4551 90 CyH,, 021+0.11°  030+0.01° 030%0.01*  030+0.07° —
* AN 593-45-3  46.38 95 CysHyg 0.59 +0.03 — 0.68+0.08"  0.75+0.06° —
HLIZ, 638-36-8  46.47 92 CyH, 0.41+0.13° — 0.39+0.15°  0.35%0.09° —
F IR 2882-98-6  44.13 83 C,,Hy 0.36+0.04"  027+0.08°  0.59+0.04°  041%0.11° 0.19%0.07°
8-t Ak 13475-75-7 4120 88 CyHy, 0.17 +0.02° — 0.24+0.01"  0.34%0.08* —
4-TH - +wg 55045-14-2  41.66 88 Cy6Hy, 0.12 +0.02° — — — -
3-LFHRA = 19780-34-8  42.65 81 C,,Hyg 0.29 +0.03° — 0.40+0.27°  0.40=0.10° —
5-mAt+ =8 55045-11-9  43.88 87 Cy6Hs, 0.57 +0.10° — — — —
=tk 629-94-7  47.93 87 C, Hy 036 £020°  0.47+0.06° 0.26+0.08°  0.48+0.05° 0.34+0.09"
B-miA R T 6125242 30.92 95 C4H,NO, — 240+045  243+028  1.64%0.16° —
2’6’1‘?3);% 3891-98-3  38.68 89 CsHs, — 035+0.13*  036+0.18  0.50%0.18" —
E+ AU 629-92-5 4793 90 CyoHyo — 0.24 +0.05° — — —
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R
rumgk cas® RO apg e e E ek
XY WD RN FJ GC
E7 8 204-62-2 3557 85 C,Hy, — — 0.78 +0.05° — —
- =+ =k 27538-41-6 4141 80 CyHy, — — 0.71 +0.14° — —
. 3’5’2‘?; 5 ssi62613  44.83 87 CysHg — — 130 £0.17° — —
2 2-TARFLR 1560-89-0 4434 83 CysHyg — — 0.13 +0.02° — —
* 2-FA AL 1560-98-1  47.94 88 C,oHy, — — 0.22 +0.04° — —

v 7098-22-8  44.83 87 CyHy, — — — 1.41+0.32° —

2’6’10',3_ EP A 3501.994 4526 88 Cy6Hy, — — — 0.28+0.04"  0.70 £0.09°

+ =M%

B-F ¥ 13877-91-3  18.28 88 CioHy6 1.80 0.32° — — — —
eI 87-44-5  37.47 95 C,sHyy 049+0.05°  1.76+031°  1.44=021° — 1.07£0.13°

o-E I 502-61-4  40.56 95 C,sHyy 156 £0.22°  9.60+1.07" 10.45+024° 7.37%041° 845=0.87"
(3E,7E)-4,8,12-

=ZWEA+ = 62235-06-7 4238 90 Cy6Hag 0.78 +0.20° — — — —
-1,3,7,11-v9
*f A - 483-76-1  41.07 89 C,sHyy 027+0.02°  0.74+0.05  0.53£0.06°  0.54+0.09" 0.54+0.03"
;i (B)-y- i 53585-13-0  43.36 82 C,sHyy — 0.22 +0.06 — — 0.28 +0.03"
(9ci)-1,3-3 (1-
W T )-1,3- 123278-27-3 4287 82 C,Hy — 0.20+0.02°  0.28+0.04 — 0.18 £0.06
TR =W
AW 504-96-1  46.93 88 CyoHag — — 0.13£0.01°  033%0.12°  0.58+0.05
R X -p-Eb3K M 18794-84-8  38.76 81 CysHy, — — 0.16 +0.03* — —
o-—FAEHH  21391-99-1  41.72 80 C,sHy — — — — 0.08 +0.01°

FEfEE 1786-08-9  28.82 84 CoH©O  0650.13"  1.62+025  1.60+0.13"  1.75+0.07" —

S 120-72-9  30.66 96 CH,N 412+090"  1.06+034°  2.40%0.65 — —

ook [ 58-08-2 4726 97  CH, N0, 142+020° 263+072¢ 626+037° 552+1.72° 3.90%0.60"
R-2-THmEE 13419-69-7  17.33 93 C¢H,,0, — 1.26 £0.74" — 1.53£0.65" -

3 BNy 140-29-4  23.05 97 CHN — 17.61£0.19"°  12.92+038" 926+151° 2.62+0.28°
© (Z)-3-%Mh-1-H  37981-62-7  31.22 84 C;H,, — — 0.56 % 0.04° — —

Aot 459-80-3  33.36 94 CpH, O,  1.19%0.11°  7.81%0.09° 4.88+029°  6.47+0.84° 3.46*0.38°
3,4,5-ZF A Ewk 10557-82-1  16.84 80 C,H,NO — — — 221+039°  3.18+0.25°
(222)63;;;; ﬁf 4613-38-1 3322 91 C,,H,0, — — — — 0.66 +0.25°

E: FAEATHE £ WEERT, RRNEFHEATRERER (P<005); “—” RTAfLd, TR.
23 aAFmIGBYXEERFERKEDM Iy, JUHIE XY B B RE o A7 PR B B R R
i 2% WG, Y B A R R R I ) B AE I DT AR R R

FIH Ay 0 #r (PCAD. FE50H1 (HCA)
DA K IE 52 A fe /I = 3 #5343 #t COPLS-DA)
EZNHAT BRI A B RS T
BRI ZE SR WK 2a fias, XK
B 1) 129 Fh¥E RV B HEAT TG B 1 PCA 4y
BT, AT B B AT 22 IR R R IA ) 57.4%,
0°=0.793, Ui 8% PCA 5% 7l & /3 % 4o 7E
PCA B4 EH (H2a), & THFHRFEARRIN

370

B FERALEY, k4 WD. RN. FJ =B
BE oy A PR RS A, BRI TERE A I T R = A
T 2 [ R AP R R FL, & A AR AR S
No HIE 20 B Ml an, AT TR gk
P REBETR, XY F1 GC B EEFKBE T, WD,
RN Fl FJT K FIKRBI, %4585 PCA —F.
TR A B LA SN T B 22 4 R
P, A8 A W B ) OPLS-DA J7 V8% 3 £: A




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.3

LR B, B XY vs WD, WD vs RN, RN vs FJ D)
J FI vs GC B R Db AT b o e 3 \f
H1, fEDY%} OPLS-DA 7r#frh, & FF 5 i& 2 R 4 1
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Fig.2 PCA and HCA analysis of black tea processing stages
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LA

A BV R VIP HARKR BN &4 OPLS-
DA A7 ) DTk, AR OK U0 IH Tk R v,
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o 5 PO R R VDR A A B A A
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IR AR, AR A BRI T E . b
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M. SRR FERREATETR. MR S 2- K5 2
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Fig.3 OPLS-DA analysis of different processing stages of black tea

E:(a. b) HXYvsWD; (¢. d) # WDvsRN; (e. f) A RNvsFJ; (g. h) 4 FJvs GC.

372




MREmBE Modern Food Science and Technology 2025, Vol.41, No.3

K2 AFBEMIMRERER YR

Table 2 Differences in volatile components during the processing stages of black tea

FLE MR VIP & P1h

S AEER 3.94 0.03

KA 2.76 0.00

B X-3- Tli-1-B5 232 0.00
KA B F B 2.29 0.00

0-3E M 1.86 0.00

IR X, -3- B 1.85 0.00

(E)-3- & 4-1- LBA g 1.82 0.00
KB 1.75 0.00

Aot B8P B 1.69 0.00

ot B2 1.51 0.00

3,7-= 9 K -1,5,7-F = M -3-B3 1.50 0.00
(B)-tea Bl 5 1285 ety 1.49 0.00
2- B 1.43 0.00

XY vs WD 2-T A -2-F 13- B 137 0.00
F A B 1.36 0.00

K F IR -3- THES 1.36 0.00

2- KK T 1.33 0.00

F BB -2- Tl 2k B 1.32 0.00

T BL ot B2 By 1.32 0.00

TR R_-2- K s 1.23 0.00

2,6-—% k-3 7-F —H5-2,6-—B% 1.23 0.01
FREBE MY R Xekrdi ) 1.20 0.00
Ei) S 1.19 0.00

KliES 1.11 0.01

B — FE A B 1.10 0.02

B-A AR 5 1.02 0.00

KA 8T B 1.01 0.00

FAEEE 5.06 0.00

KA LT B 3.61 0.00

et B 2.77 0.00

R — FEfAREE 2.03 0.00

F IR BB -2- Tbi 2 B 1.86 0.00
KA 1.82 0.00

et BR 1.63 0.00

WD vs RN T8RO 1.63 0.00
wedk [ 1.59 0.00

At R T B 1.43 0.00

F R ER B 1.39 0.00

MRK-3- THFEG 2- F AT BR AR 1.33 0.00
KA B 133 0.01
(B)- 7 #2B: A4 oK i A 1.19 0.047
(E)-vikvia 2 551285 bty 1.11 0.01
4.8- —WH-1,7-F M -4-5% 1.04 0.00
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&gR2
RN R VIP {4 P&
2- KK LB 2.54 0.01
et 2.35 0.02
(B)-wtbrh & 55 458 Ak dh 2.05 0.01
KT 1.92 0.02
FAEEE A O Xotd A ) 1.85 0.01
3,7-=F & -1,57-F =W -3-B% 1.83 0.01
o-ik R 1.77 0.00
F /% B TS 1.67 0.00
"ok 1.52 0.00
3,4,5- =% & T 1.49 0.00
B8 F LR 1.48 0.00
TS BR B2 Tt R B 1.47 0.00
RN vs FJ TER vt B2 B 1.40 0.00
ERS 1.39 0.03
KB 1.38 0.00
F A N B 131 0.01
o= F 2 EA 1.26 0.00
4,8- =W -1,7- F th-4-B% 1.25 0.00
Aot 8L H B 1.24 0.04
R-2- T BR 1.22 0.02
B X G MM 121 0.00
v+ e iz, 1.20 0.00
[(10,20,Z)]-3- B-2-(2- "M K ) 3R /%, T8 F B 1.18 0.00
3,524-Z F A w5 1.15 0.00
(E)-3,7- =% #-2,6-F —Jn it 1.09 0.00
B 5.14 0.00
KApBR T B 3.66 0.00
et B 251 0.00
(B)- 1588 Bt dh ok i A 2.16 0.00
R RX-3-THhi-1-B2 1.98 0.00
2- B2 1.74 0.00
(2)-FA2B A dh kv A 1.57 0.00
B — itz 1.53 0.00
ENa 1 1.51 0.00
FJ vs GC 2,6- =W B -3,7-F M -2,6-—FF 1.42 0.00
(B)-wtbwb & 55 45 B A db4h 1.40 0.01
2- KK LB 1.37 0.01
R 1.37 0.00
3,7- — WA -1,57-F = H-3-B% 1.25 0.00
FiEaE aady R XA ) 1.12 0.01
At B 1.06 0.00
2-T A -2-F 13- B 1.06 0.00
K H B 1.02 0.00
ot BV 85 1.01 0.01
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Table 3 Differences in volatile components ROAV values and aroma description among different processing stages of black tea

o B4/ Aaxt &A% B AL ROAV . L
FL MR AL AR
(ng/kg) XY WD RN FJ GC
P 6! 19.83£2.74  25.80+1.12  19.73£0.82  18.24+2.39  5.37+0.16 A [16]
KT 1200 — <0.1 <0.1 <0.1 <0.1 B2 [16,29]
5“5‘13;}’% 110° — 0.1240.03  0.10+0.01  0.10+0.02 — HEHER
K EL T B 349 0.63£008  0.98£0.02 1.5140.04  1.52+0.17  0.40+0.02 ES B.Es [16,30]
a-k R 87 <0.1 0.11+0.01 0.12+0.00 <0.1 0.10£0.01 TERA [29,31]
IAX-3-THEE 70° 0.11:£0.00 — — — — HEA
(E)'é'@%’: T g <0.1 — — — — &, FA"
KB 0015 229.83:48.70 699.99:29.90 638.48£35.08 71041471.89 343.60436.11 A BOLE [16]
Fot B 1 6.48+0.94  11.81+0.51  22.85+1.28 28.4142.04  9.99+0.86 A HRE [16]
2- BB 41° 0.15+0.01 0.27+0.03 0.21£0.02  0.22+0.03 — MAGA . EA
¥ F R B 2 000" — <0.1 <0.1 <0.1 <0.1 LA [32]
2-F I LB 4 — 1.02£0.05 1.0840.06  2.69+0.53  1.30+0.12 A BEE
& ot B2 By 12 0.25+0.03  0.58+0.01 0.51£0.01  0.35£0.04  0.110.01 A [33]
62%%; 781° — <0.1 <0.1 <0.1 <0.1 BFAArk [34]
fiﬁ j”kﬁg’) 500 <0.1 <0.1 <0.1 <0.1 <0.1 i [35]
B3 24 <01 0.22£0.02  0.17£0.01  0.25£0.04  0.14+0.00 EhA=. BAE [16]
S 11 0.37+0.08 0.10+0.03 0.22+0.06 — — G A [16,29]
B -z 250° <0.1 <0.1 <0.1 <0.1 <0.1 A AR
B-A R 25 2° — 1.20+0.23 1.21£0.14  0.82+0.08 — oA AR
F A BT s 70° — <0.1 <0.1 <0.1 <0.1 RKAXA [35]
TR OB 6 400° — — <0.1 <0.1 <0.1 ER. EEF
vedk 2 000" <0.1 <0.1 <0.1 <0.1 <0.1 —
IR OB 22° — — 0.12+0.01 — <0.1 REA
(E)'%ﬁﬁg@h 60° 0.27+0.05  0.29+0.02 0.33+0.01  0.39£0.05  0.17+0.01 MAT. LA
Wk i Al
S-EF 2 0.007° 114.13£14.62 231.99456.65 274.86£10.24 583.72439.22 215.70420.66 A
KT B 100 <0.1 <0.1 <0.1 <0.1 <0.1 FEA. RA. A [16]
0- 85 2R 0.4 — — — 3.9140.39 — T LA XA [16]
B R G Ab 64 <0.1 <0.1 <0.1 — <0.1 k. AH KRt [16]
O e - - - <ol — A ORE. RS
@) ﬁé*?%”t 100°  0.10£0.01  0.1120.01 0.11£0.00  0.12+0.02 <0.1 . A& BRAE
ek Al

E: NBFR ‘a7 RFEARE AR EE M35 VCF (https://www.vef-online.nl/VcfHome.cfm ) #4133,
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AHEFE R HS-SPME-GC-MS £ AR M 1 ik
SEEPSAS) IMSuR L e R eyl N U | R RSt
A, SEEIF] T 129 FE R YR, IR
(30 FO. B (10 FfO. B (35 FO. B (5 FO. ki
(30 M. w10 M) DUEHE OM) Xt
KW, HAEESE. BaE Ol b iy i e £
FERNYEYD ST, T I 2SR 16 288 ) AR T 2 2 iz vy T
RIEREY T RN TR, B
FUL S fe e W o AR B S AR 2R B,
BA# NS ETHE T B AR, A e, RS,
PR M2 DA R FL B S o A & A D T
FEA N R AE - 23 s B, s TaH A
X Er B I I A A . AR AN I T AR A X
RS R R A D R AR 2- R
B, K FH R, 3,7- T HHE-1,57- 9 = -3- . K
OWEL 2,6- W EE-3,7-9F 0 -2,6- EL A
- BRI, RS, 2- K L. (B)-3-C
1 -1- CRER KR HEE. FHRTIE. SR
BEfE. SRFTNEE. AR - 5% 2 o- 1k
Welfsds . LT Zugit 7 (PCA. HCA Fil OPLS-
DA), VIP > 1 (P < 0.05) 5 ROAV > 1 [{]JF ] £
KAET APk 7y Mg . K0, FHEE. 2-8
T LWL S p- 58 2 5 Fh oG Bk 22 S 4 R M R
XHIR A B RAFHEmm A EEEH, X
MBREAES. MENETRE. REBEEREKR
PEW) o7 AU I8 4% W0 JHE R Wi 2R AR R
i) MVA 5 MEP #4282, KN 2 B &2 5 2K iHH
2 NREEM IR,

T B AR I e DY R 4 € b 7 255 A e
BB —, REMEER, RERBNARE
flPE. EWAESIH R R AERO K EH]
EmMAKRNESMBEMEL, BT EAGHEE. &
R RO, BB A RIS A A B O% NI
20 534 AT Lo A BN EREEAT T ANA
T A F N A B A LR R G A, IR
RIEWAERBIRBEME T 258, HE,
H A% T3k B 4 40 A R Y AR I g AR
o B & AR AL B I ST B i E, R AT AT
X T RGO R e LD A R A A I o A
(A8 4k DA RSk L A0 R 4% 5 ek ok R B R
WAEH .
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