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Abstract: In order to study the composition of volatile aroma components in Fuliang black tea and screen the key aroma
components, in this study, headspace-solid phase microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-
MS) was performed to identify the volatile components of Fuliang black tea, and the key aroma components were selected
by the odor activity value (OAV) and principal component analysis (PCA). The 73 kinds of volatile components were
isolated and identified in Fuliang black tea, including 16 alcohols, 12 esters, 11 hydrocarbons, 10 ketones, 9 aldehydes, 6
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acids, 6 heterocycles and 3 phenols and their derivatives. The kinds and relative contents of alcohols were the highest,

among which 44 kinds of volatile components had no significant difference among the three Fuliang black tea samples
(P>0.05), and 29 kinds had significant difference (P<0.05). The OAV of 15 volatile components was not less than 1.
Finally, 11 compounds were selected as the key aroma components of Fuliang black tea, including citral, benzyl alcohol,

geraniol, a-lonone, trans-nerolidol, geranylacetone, phenylethanol, methyl salicylate, hexanal, linalool and 2-

methylpyrazine. The results of this study provided a theoretical basis for analyzing the characteristic flavor quality of

Fuliang black tea, clarifying its aroma precursors and quality oriented control.
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Table 1 Volatile compounds and quantitative results of Fuliang black tea (ng/kg)
e HER ALY AR TRLL1 L2 T3 XA
a-FATHEE KA 10.06+2.59° 14.9343.00° 13.27+3 .47 12.75
AT HA 122.77+31.70° 293.97+62.64 60.04+15.38 158.93
S B AR . R 12.55+3.23° 21.08+4.62° 17.44+4.30° 17.02
ECEE SR 5.75+1.42° 8.47+1.65" 8.81+2.04° 7.68
R AL HOAY R 22.03+5.68" 42.98+8.59" 43.29+11.43° 36.10
e EERYRU ST 5.12+1.30° 4.44+1.04° 11.22+3.08° 6.93
2- IV P EUARRR AT B AR 135.74435.94* 126.76+27.42° 116.65+30.14* 126.38
Bk (165) 2-T-HE HHE . IR E 1.07+0.27° 2.28+0.44° 0.87+0.25° 1.41
(Z)-2-% M1t JPR R 9.09+2.25° 7.68+1.67° 12.00+3.36" 9.59
(Z)-3-C -1 RO AT RN S 29.44+7.56" 20.54+4.33 34.57+9.49" 28.18
ARHI 5 RE 493.85+128.17° 683.74+137.80° 611.57+150.50° 596.39
ECE/N NN KN/ i 4.00+0.88° 4.35+1.00° 3.50+0.97° 3.95
FritmE BT | T 1631.00+415.79°  2937.80+558.12°  2765.72+729.13*  2444.84
D A AL AT 215.47+58.61° 221.72+45.74° 279.38+74.95 238.86
R BT | T 906.46+235.49° 1740.25+348.62° 1279.38+319.01° 1308.70
AT RERE ) WA AR B2H 420.54+111.64° 357.82+76.02° 433.88+111.94° 404.08
BTG HR 10.74+0.58" 16.38+0.93° 11.80+0.81° 12.97
K 1E7F 93.78+24.20° 183.25+38.55° 103.95+23.27° 126.99
(E.E)-2,4-B¢ —JfmE RS HER 11.19+2.81° 17.6443.39° 8.50+2.05° 12.44
3-HfeE AR 35.87+9.01° 33.55+6.86" 38.41+10.00° 35.94
S (9F) AT AR, BIAE 115.21£29.85° 167.78+35.26" 120.44+29.68" 134.48
2,5- LR R BT 2.36£0.56° 4.76+0.85 3.1740.79° 3.43
a-W. 23K N 10.69+3.38" 11.7242.28" 10.29+2.65 10.90
FrigmE Friady, MG 46.65+12.55" 85.31416.92° 70.99+17.02 67.65
IEC R W KR 8.70£2.21% 10.57+2.40° 6.34+1.57° 8.54
J-3-C AR LIRSR 69.55+13.84° 95.57+24.57° 121.05+39.16" 95.39
AR B e A 7.18+1.58" 10.37+2.42° 8.24+2 30° 8.60
——_— SR TR R 26.56+7.01° 33.76+7.14% 33.25+8.44° 31.19
&R IR IR R 3.21+0.80° 4.26+0.80° 3.35+0.79° 3.61
CLR I PR TR R R 212.64+50.98" 253.41+£54.39° 256.13+68.98° 240.73
1B R Eﬁ%lﬂiﬂﬁm’?ﬁ 15.10+3.79 20.34+4.50° 12.50+3.12° 15.98
a- 5 T KE BY2HS 89.41422.87" 163.25+31.08° 154.18+40.32° 135.61
BRI TR PN 32.28+8.82° 61.90+12.95° 44.95+10.81% 46.38
g i IRRFERER S 1.20+0.26 0.38+0.14° 0.94+0.29° 0.84
2(5H)-WE IR - 7.69+1.97° 7.61£1.57° 14.73+3.84° 10.01
2-FR I TR JHEL IR 2.13+0.55° 2.79+0.42° 1.88+0.56° 227
AR5 (10FH) I .
R ] e WA 12.73+3.11° 14.85+3.13° 9.3142.28° 12.30
2- i F AR KRR 1.2740.29° 1.37+0.34° 1.06+0.29° 1.23
R AR 4.17+0.74° 4.51£1.13 2.77+0.89° 3.82
FRELTR R A NG AL T 6.43+1.60° 6.93+1.40" 7.09+1.92° 6.82
T it SR T AT 17.57+5.23° 153.68+59.20° 162.68+41.74* 111.31
1-H 328 N TRV s 6.34£1.53° 10.30+1.94° 7.83+1.87° 8.16
A HAWENAE 19.93+5.00° 41.60+7.85 27.36+6.75° 29.63
2,3,6- = HIHEZE gl 1.64+0.37° 1.99+0.41° 1.29+0.36 1.64
BT KRE 20.47£5.66° 20.87+4.21° 32.71£7.98° 24.68
L B AE 88.23+24.47° 154.6+30.19" 141.78+35.41° 128.20
AW (115 B-ROAN W ARE 0.85+0.21° 0.89+0.21° 0.75+0.18° 0.83
XS A AR A R 27.14+9.02 30.79+6.82° 27.04+6.67* 28.32
RN ARER 7.22+1.87" 8.71+1.74° 7.62+1.76" 7.85
- i A TR 13.15+3.27° 19.72:+4.04° 20.37+4.55 17.75
3,5- AR B AR 0.110.05° 0.18+0.03" 0.19+0.06° 0.16
B WAy LGRSy S 35.95+9.28° 45.66+9.29" 33.59+7.75° 38.40
B (12FH) (R)-3-553-- T INER - 3.79+0.75° 2.360.51° 8.95+2.52° 5.03
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UM P e i 5 22.85+5.47° 41.6+11.24° 20.9+6.45° 28.45
3-CHR LT W KRB 25.60+7.34 13.51+3.04° 13.84+5.34 17.65
BRI H g - 13.57+3.18" 17.26+3.94° 13.86+3.70° 14.90
R R BN 2.82+0.76° 5.36+1.05° 3.45+0.82° 3.88
TR AR LR R AHERERIFR 4.87+1.36" 9.82+1.92° 7.28+1.72° 7.32
PR T W 4.50+1.36" 5.29+1.26° 5.90+2.11° 5.23
FEREAR TR LRl 19.01+3.94° 23.87+7.28" 44.82+23.36° 29.23
TR Y g M RA KR 9.66+1.69° 8.10+1.98" 8.95+2.92° 8.90
(2)-CR-3-CL IR KIREE 43.76+11.17° 29.40+5.49" 43.48+11.48" 38.88
IECR TR KRR 11.35+3.39" 10.50+2.35" 15.24+6.03" 12.36
TR T i KHRHE AT 967.18+255.43" 705.74+137.10* 858.45+231.57 843.79
5-F 3k-2- 2Lk kg L3 N ARV 3.07+0.81° 5.66+1.05° 3.22+0.78° 3.98
2- A DU S K - 4.25+1.25 4.02+0.85 7.66+2.87" 531
IR 6F) 2- kLK G FTE AR S 3.5540.82° 4.23+0.95" 4.13+1.10° 3.97
2-1E SR FHEIK I AR R 8.3142.13" 12.25+2.70° 8.7142.48" 9.76
2-Z Bk FENE % B EAS 14.91+3.75° 12.07+2.43¢ 18.07+4.79° 15.02
2-FR Bk I SRAFHLE  fh ok 3.3040.79° 4.13+0.87" 2.88+0.77° 3.44
X H gy JHEEL | K2R 1.55+0.39* 2.64+0.65° 1.88+0.45% 2.02
T2t K HAT A= (3F) ENU LS 8.98+2.06 12.81+2.52° 12.46+3.20° 11.42
H JHEE . 257k 1.44+0.32° 2.70+0.52° 1.73£0.45° 1.96
B - - 6268.60 9123.38 8305.98 7899.32
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Fig.2 Types of volatile components in Fuliang black tea
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Table 2 Threshold values and OAV of main aroma compounds in Fuliang black tea
5 RS, B (ug/kg)l1o1202 TRLr] AW TRL3
1 2-IE S FHEIE G 6 1.39 2.04 1.45
2 2-FR Bkl 1.8 1.83 229 1.60
3 ZEU IR 110 1.12 2.67 0.55
4 S B AL R 15 0.84 1.41 1.16
5 2 100 4.94 6.84 6.12
6 i 40 40.78 73.45 69.14
7 Jy 6 35.91 36.95 46.56
8 KB 1000 0.91 1.74 1.28
9 SRR AL (kg ) 190 221 1.88 228
10 KO 4 23.45 45.81 25.99
11 FrimE 32 1.46 2.67 222
12 IEC 10 0.87 1.06 0.63
13 a- 5% T 2.6 3439 62.79 59.30
14 TN SR 60 0.29 2.56 271
15 JKAAR T i 40 24.18 17.64 21.46

(40 pg/kg), FTLIH: OAV i, BT AMFFE a5 SRR
IR AR TLIAS . RSB LIAS | R BHLL . THAT A2
LSS BRSO Y, a- BB FAE PR £ O i
R4, (B ISR (2.6 ng/kg), FIrLL OAV FHX ¢
=7, oS P EATE Kangra IESLL 45 . BB EHFH L4
AR TSN D REEE . 2R LK AR
BRRAFFHLT | TEL B ZER/ SRS, 2-1E ek

MR R . AR . OE O HA TR 2T A
By OAV /NT 1R fHFEF L OAV KT 1. 1b4h
X A SRS R IR TSR AT, Horh &t
s KAZ TR R . S H I R O AR A Tk (e
) FNZE 2 B0 B AT BB s D7 IR BRI 7S
BRI BE T AIDEEH A N3 o- 585 I . Aty
i 2 - A SR B2 8 2 8
TN 2-FR BN SRR T S A i i T

OAV & —W) B AE K R AAMTTRENZ IR 5
B AR B, (AR DR R E AT,
SR 2Z BIFEAE S 2= 0 U E] L JnAn . 30l 58 ' AE P,
PRI 7 1 S S A ) S, RRib— 24 & £ ouseit
SYRT TS, BHAAS T A MRS TR DTRRE
24 FRAFZKBEEBMRSH

TEAr T RECE Rl AT AR B 2 BT — &
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LSt R Ay 1€ PR 178 J o e it (] R ) A5 B AT — 2 I R
Er A 58110 a i i P 9. R bt 7ot 1 ) S Rl = O = o
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A5 BT AR S P AN AR G Y, T B 3 A LA
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e AT ST AT REAE N FH A6 5T IB B Bl v i i2E S it
KR 5

XL 15 P SIE BEAE R T 1 R TR
Sy AT ST, AR ULIE 3 FIE 4, RS T
HRERECTRT 2 A4S E ARG, BRI DTHRIAE] 100%, H

ST 1B BT TTERRIR R 94%, o 2 B
THBTRERRE R 6%, TEE 3, KHIE (R?>=1.0) #£ /R
100% YRR T 22, /MR (R?=0.5) s 50% iR
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Fig.3 Load chart of PCA of main aroma components in
Fuliang black tea
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Fig.4 Load value of PCA of main aroma components in Fuliang black tea
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