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Abstract: In order to identify and analyze the characteristics of the volatile and key aroma components of Congou black tea varieties,
automatic thermal desorption-gas chromatography-mass spectrometry (ATD-GC-MS) was used in combination with relative odor activity values
(ROAVs). The results revealed that 96 types of volatile components were identified from five Congou black tea varieties, including 18 types of
common volatile substances. Examples of these were alcohols, aldehydes, ketones, alkenes, esters, acids, and alkanes, amongst other
components. The five Congou black tea varieties mainly presented floral, fruity, and sweet aromas, with the six of main aroma components
being decanal, linalool, benzyl alcohol, geraniol, hexanal, and isovaleraldehyde. The volatile components and their relative contents across the
five Congou black tea varieties were significantly different. Among them, Golden Peony had a higher content of esters and ketones, whereas
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Golden Guanyin had a higher content of alcohols and aldehydes. Purple Rose had a higher content of alcohols and ketones, and the Meizhan

Modern Food Science and Technology

variety was rich in alcohols. Fuyun 6 also had a higher content of alcohols and ketones. In addition, in combination with the ROAV values, this
study selected 7 to 15 aroma components which contributed remarkably to the aroma quality characteristics of the five Congou black tea
varieties (ROAV =1.00).
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relative odor activity value (ROAV)
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Table 1 Composition and relative content of volatile components in Congou black tea of different tea varieties
F #Aaa4-8 (n=3)/(10.00 pg/ke)

wamasns  NEURcas o ama ame e R0
(JMD) (JGY) (ZMG) (MZ) (FY6)
1- 8 H-3-B% 285  616-25-1 2377#208° 5774391° 5.6142.15" - 7.204.73°
5 8B 367 123513 - 0.3940.02% - - -
1- /B2 432 71410  583#.84°  192#.41° - 0.1840.07° -
IR-2- KA B 439  1576-95-0 - 5.2344.12° - - -
w85 650  928-96-1  0.080.06° 839445  0.230.30° 0.096.03° 1.8340.09°
1-3 ¥-3-B% 944  3391-86-4 - 0.1740.05% - - -
1-5B2 1211 112-30-1 - - - 314.344329.83° -
KB 1242 100516 62.08425.34° 93.6692.65" 102.62:+114.62" 398.044287.41% 90.24469.74°
. b;;;“;fjffep 5 1337 5989333 25043873 - 14284390°  244H.74°  2.65H.56°
PLEAG 5B 1345  20053-88-7 - 49.1649.37° - - -
. %‘%ﬁij f;%% 1378 34995772 59.36422.28" 156.43#17.77° 4593#3.46" 8374599 9.0045.33°
SRR 1425  78-70-6  4834:1235° 12381#240° 33.144943°  11.754867°  7.4544.36°
KB 1490  60-12-8  21.32#1533° 5424950  8.7743.86° 7.124284%  12.09+0.46
w9 S AR 1557 78693  0.890.18 1.176.39* - - -
o ER 1739 98555  6.2140.61° \ 3.42:41.33" 1.724.32° -
WA EREE 17.82  2051-33-4 2 0.5840.21° - - 0.4740.20°
ot B2 19.02  106-24-1 150.20435.31% 216.54449.47% 117.26448.63% 46.78430.95° 78.1845.32%
2-T 1% 21.04  3913-02-8 - - 0.7640.44°  04540.15®°  0.6020.46%
1+ )RE 2552  36653-82-4 / 0.8940.21° - - -
PN 26.19  536-59-4 - 0.6040.24° - - -
AR 27.04 150-86-7  0.9540.16° - 08840350  0.4840.31° -
YarbAn B 2707 7212-44-4  10.634).69° - 10.7244.68°  6.3043.63° 6.0943.03"
E Vit 2752 40716-66-3 3.62+.00°  0.844076°  3.07+.12°  1644.19°  3.64+.88°
Bk 418.33454.98° 670.982153.17% 346.71+132.86° 799.74673.31° 219.424143 .23

2- T 3 vg S ok vi-3-F) 521  3188-00-9 - 1.6140.51% - - -

6- T 35~ B iy -2-BR) 1069  110-93-0 - - - - 1.810.68%
S8 AR R 1500  78-59-1 687.302189.24° 70.07432.23° 293.90+123.05° - 230.52+131.04°
B-% % BR 2514 79776 - 0.2240.07 - - -

o 5 B 2536  127-41-3 - - 2.554.07° - -

f—EKF L 2540 17283-81-7 - - - - 0.1040.05%
BHF LR 26.10 14901-07-6 - 2.6240.87° - - 20.49411.6°

B 687.302189.24° 745243350 296.46:123.93" - 252.924143.12°
LB LB 232 141786 455.224316.37° - - - -
¥ 85 LS 313 109-94-4 - 5.31:4.08° - 4.0742.89° -
LER R g 331  109-60-4 11.50-0.72% - 14.62411.81%°  4.3642.04% -
LAY T By 395  105-46-4 67.02459.74° 6124405  8533450.27°  26.24+10.07°  58.17431.27°
LT B8 525  123-86-4 51.01#30.21°  9.1846.24™ - - 32.67H7.26%
[ S 6.29  112-17-4 - - - - 0.4940.28°
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FFR 1
F #4482+ £-2 (n=3)/(10.00 pg/kg)
N g ufia) ‘ " " .
(e Jmin CAS Gt E iy EHOL #i & WBE 65
(JMD) (JGY) (ZMG) (MZ) (FY6)
TBRvTBLES 1117  3681-71-8 - 6.7342.13% - - -
TKApBR T B 17.28 119-36-8 2.4341.72° 9.0342.62° 1.59-40.66° 0.5440.31° 2.794.60°
JAX-3-THREE 2 a
9 AT 1821  53398-85-9 1.7740.56
¥ 85 At B 19.49 105-86-2 - 0.5040.16% - - -
¥ 5 B IR B 2351  1200-67-5 - 0.3640.11% - - -
TRt B2 Y 2375  31501-11-8 - 1.2640.40% - - X
LER IR OB 23.91 622-45-7 - - - 0.2640.09 -
EES 587.184299.27° 40.27415.96° 101.54471.66° 35.4649.22°  94.12448.94°
B 1.76 75-07-0 10.1144.62° - - - ;
FIREE 2.55 590-86-3 14.424397%  12.9948.44*  18.3247.54° 6.97+.78° 10.1445.50°
2y 3iS 3.00 110-62-3  19.01+0.34°  6.7942.95° - 1.464.21° 3.95:H.65°
IE B 487 66-25-1  40.93%20.38% 5702.70°  4.06%2.48° 3.06:41.92° 6.7642.76°
BBk 7.82 111-71-7 4.7943.79° 4.0342.46°  2.9443.00° 1.104.17° 1.60-41.03
K EE 9.90 100-52-7 - 12.6243.99% - 20.75414.84*  4.0342.08°
(EE)-24-F—J#®E 1059  5910-87-2  6.99+1.44° 3.2640.72° - - -
AEFR 11.14 124-13-0 5344391  2.894).50% o - -
E S 14.37 124-19-6  39.14428.70° 16.7545.91® 21.30#11.39® 12.1949.85% -
+ =g 16.43 112-54-9 - 0.5440.37% - - -
B 17.53 112-31-2  59340.97°  03143.14%  7.4944.46% 0.7940.21° 6.68-4.09°
P-IR AT B 17.99 432-25-7 2.3440.59 24740.82%  0.4140.16™ - 1.0640.62°
APAREE 1953  5392-40-5 - 1.661.61° - - 0.494p.23%
4-F AR TES 19.72 122-03-2 - 0.5240.33% - 0.7940.55% -
R-2-+ —HEk 2416  20407-84-5 - 1.0040.32% - - -
A EmE 28.04 106-23-0 - 0.2240.07% - - -
Bk 149.00476.90* 80.76430.06° 54.52419.46"°  47.1428.85"  34.72416.54"
2-FATER 7.08 116-53-0 2.64-4.08° 1.9140.67° - - -
TR 11.31 142-62-1  68.8846.52°  5.7942.80° - -
2-THETE 18.03 88-09-5 - - - - 2.5641.51°
4-F K TR 2569  45019-28-1 - 1.9640.95% - - -
o ES 71524549°  9.6643.56° - - 2.5641.51°
(E)-p-F #p¥ 8.56 3779-61-1 - 1.27459® 241438 - -
o-F b 8.71 80-56-8 7.8544.29° - 6.3844.12°  1.95340.50% -
gk 1003 18172-67-3  170#.21° 11124872  1.75#.13° - 1.2640.75°
B A 10.53 123-35-3 - 17.3645.48° - - -
3B 1112 13466-78-9 - 4.1341.30° - - -
(+)-A7A M 1178  5989-27-5  15240.34% 1.864059°  0.7140.17° - -
(A 1194  5989-54-8 - - - 0.7140.33% -
y-H I 12.77 99-85-4 - 6.3241.99% - - -
PE Sk 13.65 586-62-9 - 2.3243.16° - - -
B4k 2171 495-61-4 - 0.07240.02° - - -
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gk
F #HAaxt-2-2(n=3)/(10.00 pg/ke)
PR AT 1) . o
AWo-th 4 AR Imin CAS Stk ST AE I Mk =65
(JMD) (JGY) (ZMG) (MZ2) (FY6)
ALPHA-% % 2340  3856-25-5 - 1.3840.31° - - -
PHEA 2427  515-13-9 0.9040.20% - - - -
Fket b 2439  1135-66-6  10.144550° 10.1445.50° 0.3140.10% 0.2440.17% 0.2440.12%
¥t 2473 475-20-7 3.64:40.60° 3.19-H.66° 1764058  09140.65*  1.0530.57°
o-AO RS 2490  50894-66-1 - 1.9840.66° 2.0440.70% 1.08+40.60° -
P76 A K 24.98 87-44-5 1.1840.36" 1.9740.45° 0.5740.22° 0.1440.15° 0.3140.19°
(+)-B-#aAMH 2501 79120982  9.3842.47° - - 0.2940.22° 1.6440.94
oA ARSI 2502  469-61-4 - - - - 3.3441.64°
PR 25.09 546-28-1 3.1240.78° 0.7140.24° 0.5040.17° 0.2440.14 4
B At 2539  470-40-6 0.4430.11% - - - -
(E)-p-6%M 2568 18794848  10.630.69° - 10.7244.68*  6.3023.63° 6.09+3.03*
A-AEANH 2593  483-76-1 - 4.2441.04° - - -
285 2662  483-77-2 - 1.8930.58° - - -
RS 40.3446.21% 50.8420.92°  27.15+12.87™ 11.844539°  13.9346.96°
+—% 1080  1120-21-4 - 1.4040.25° - - -
+ 13.50 112-40-3  11.03#4.87° 4.6521.79° 6.3842.37"  5174331%  10.433501®
Etb 19.38  629-78-7 . 8.554,68° s 3.5242.11° 0.9740.53
+ok 2100  629-59-4  47.284363 0.2140.04° 23874834°  17.86412.20°  16.49+47.80°
F T 2815  1921-70-6 - 3.07x2.24° - 0.7430.46" -
ek 58.3145.37° 17.8947.75"  30.2521050° 27.29418.06" 27.89+13.21°
F AR 8.50 98-82-8 1.64:1.06° - 1674.05%  0.6240.04%  1.0530.53%
2-Ex ekl 1073 3777-69-3 - - - - 1.6240.68°
Rothok 1267  2167-14-8 < 20.78418.78° - - -
HEf 15.70 464-49-3 1452444878  44.0038.66 - 0.6140.47° -
S S 1667  124-76-5 - - - - 2.734.62°
=) 146.88+48.61*°  64.7845397°  1.674.05° 1.2340.43° 5.4142 83°
B e 2 158.862624.75° 1 018.664302.31° 858.304314.79" 922.624716.83" 650.974360.93"

ECORTFALNB| KRR F; RERAA P IEHTRE;, FATRR NG FEETARR ZRAREKF (p<0.05).
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1-ZEREE G S R R S T HALR M, 2l b
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PraerE PV R U4 R — B, T A 2-2 0k
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Fig.2 Heat map analysis of volatile components in Congou black tea of different tea varieties
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Table 2 Key aroma components and corresponding ROAYV values of Congou black tea of different tea varieties

i CAS P A A4 (JMD) £0F (JGY) ¥ BOR (ZMG) b (MZ) #%%= 6% (FY6)
lughkg) OAV  ROAV OAV  ROAV OAV ROAV OAV  ROAV OAV  ROAV
KB 71-41-0 & 0708 8329  14.04 2743 295 - - 2.57 2.11 - -
KB 100-51-6 FARYEE . FRA. RKE 100.00% 621 1.05 9.37 1.01 1026  1.37 39.80 3265 9.02 1.35
KB 60-12-8 B, ERBREA. TH. 5 86.00%81 248 0.42 0.63 0.07 102 014 0.83 0.68 141 0.21
B XA B 40716-66-3 HE RAE 1500 241 041 056 0.6 205 027 1.09 0.90 2.43 0.36
FABBE 78-70-6 Litd . BREA. HE. RGOS 6.00% 8057 1359 206.35 22.16 5523  7.37 1958  16.07 1242 186
Aot 106-24-1  HUR#HE . MABRAA. EHELA. #F 400089 3755 6.33 5414 581 2932 391 11.70 959 1955  2.93
AR EE 7212-44-4 B, SALAERLHAE. KE 15.005% 7,09 1.20 4 . 715 095 4.20 345 4.06 0.61
LA HERS 20053-88-7 A EEAAGA 110.00% - - 4.47 0.48 - - - - - -
1-3 ¥i-3-B% 3391-86-4 FREE, HOLE. BHE 1.008" - - 170 018 - - - - - -
(EE)-24-L—Ji@E  5910-87-2 R, HIEEA 0.16BY 43688 73.67 20375 21.89 - - - - - -
f-ERATAR B 432-25-7 FAA= RE 500081 468 0.79 4,94 0.53 082 011 - - 2.12 0.32
SR 111-71-7 ReRs A, MHAGA 10.004¢1 479 0.81 4.03 043 294 039 1.10 0.90 1.60 0.24
B3 S 112-31-2 WA MEE (FERE) 0.100¢1 593,00  100.00 931.00  100.00 749.00 100.00 7900  64.81 668.00 100.00
APAEEE 5392-40-5 APEA . AABE 5,000 - o 3.32 0.36 - - - - 0.98 0.15
ESiS 124-19-6 BORA . WA . HE. Bh A 1.00%¢1 39140  66.00 16750  17.99 213.00 28.44 121.90  100.00 - -
LB 75-07-0 R&. & 10.00%¢ 1011 1.70 - - - - - - - -
SR 590-86-3 R4 9.004¢ 1602 270 1443 155 2036 272 7.74 6.35 1127 169
GBS 66-25-1 K. HE ERE. BHE 450% 9096 1534 1267 136 902 1.20 6.80 558 1502 225
IEREE 110-62-3 A=A EFAH 12.0028 1584 267 5.66 0.61 - - 1.22 1.00 3.29 0.49
EFEE 124-13-0 WA ATIRA. BF 050 106.80 18.01 5780  6.21 - - - - - -
TR R T B 119-36-8 AE5E. BFHAE 40.00%7 010 0.0 226 024 040  0.05 014 o011 0.70 0.10
LR T B 123-86-4 & 58.00%8 148 148 158 017 - - - - 5.63 0.84
B4 F L 14901-07-6 BFLE BaFh. BRAGAS 3,501 - - 7.49 0.80 - - - - 5854 876
P-4 B R 79-77-6 BE LA A 0.007 - - 31429 33.76 - - - - - -
e 127-41-3 RE BT LEA. wE 5,671 - - - - 450 060 - - - -
aEE2 123-35-3 EENERER 100.00% - - 1.74 0.19 - - - - - -
3B 13466-78-9 g A 0.40121 - - 10325  11.09 - - - - - -
oSN 80-56-8 A RIEEA 6004 221 221 - - 1063 142 3.25 2.67 - -
2-1E KAk 3777-69-3 WA, 2. RE 4,801 - - - - - - - 3.38 051

ESCR T AR AL OAV {iA= ROAV 4.



MR BRI

Modern Food Science and Technology

2023, Vol.39, No.1

SEHIL ROAV HATF 1.00 (FS LA 8
Ff. Hrf, ROAV 18 >10.00 )&= IR AR a4 B
AR MGEERZEE (100.00) A TR
(28.44) . 5H 7 FhEZERBIHE NS, LA
BERE. AFMER. b, BAKRE. £92F
FIPEHER o8B (0.60) AEBIRL LR A
FBEBGT, WHEZEOMER X LB HoAh
AR S

M5 ROAV AT 1.00 EFSRA A 11
Ff. o, ROAV 1 >10.00 i = EIRFWTA 4 Fh,
A EABBAER TR (100.00) ; BEBEHEER
FIERE (16.07) 5 LS EIRET A | MAG A 281 (64.81)
FEAZFMER ., FRESARHEE (32.65) o B,
ST 2K CBERI/K IR G N 4 FhEEE
FEGY  IXREEF SR SE R T 7 5 LR AN
. EHEGERE.

iz 6 S BRI A 550 p-5% .
IS 7 M. A 10 MREBEFEME SN, Bk
BIE . RE L RER . X SET TR
(ROAV>1.00) HIFFMEE. 1IECHE. FHREEERIST L
i, {ERSEZRIVERE . KREIEE. E5
RN, BERY 2E&, BRETESMN LY 20
{EAE 2= 6 5[] ROAV fHK 8.76, .3 iy T HoAth it b
LI IREEF/ S L FEIR T TH = 6 SRS
A SRR

2.3 3T OPLS-DA xt 7 [&] Z5A4t e f Tk 41 5%

iy X 4~

* JMD

40

201

0

12]

20

A0k

-6{-)] 00 -80 -60 -40 -20 0 20 40 60 80
1]

& 3 FRZFN M LRLIFIZFEL RS OPLS-DA 1553E
Fig.3 OPLS-DA score chart of volatile components of Congou
black tea of different tea varieties

E: 1335 B (RX[1]=0.418, RX[2]=0.237).
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