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Abstract: In order to explore the variation of volatile components of Fenggang zinc-selenium tea during the production
process. The combination of headspace solid phase microextraction (HS-SPME) with gas chromatography-mass
spectrometry (GC-MS) was applied to detecte volatile components of Fenggang zinc-selenium tea during the production
process, and optimize the extracting conditions. Principal component analysis and orthogonal partial least squares
discriminant analysis were used to determine, distinguish and screen the volatile components of Fenggang zinc-selenium tea
during the production process. The results showed that the best extraction process was as follows: Ratio of raw material to
water was 1:6 (g/mL), extraction fiber 50/30 um CAR/DVB/PDMS, extraction temperature at 90 °C, extraction time for
70 min. A total of 91 volatile substances were identified by GC-MS that there were 37 kinds of common characteristic

volatile components in the Fenggang zinc-selenium tea during the production process. Alcohols, ketones, esters and
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aldehydes were the main volatile components constituting the aroma of Fenggang zinc-selenium tea, among which alcohols

were the most abundant and the highest content. Fenggang zinc-selenium tea could be divided into one category before

processing and one category after processing by principal component analysis, and orthogonal partial least squares

discriminant analysis showed that 15 volatile components contributed significantly to the odor of Fenggang zinc-selenium

tea. Jasmonone, (S)-oxidized linalool, a-ionone, methyl salicylate, methyl heptenone, (E)-oxidized linalool, cedarol, -

cyclic citral, 2-pyrrol 6-trimethyl-6-vinyl tetrahydro-2H-furan-3-ol and methyl acetylsalicylate played an important role in

the characteristic aroma quality of Fenggang zinc-selenium tea. This study can provide a theoretical basis for the

production, processing, quality control of Fenggang zinc-selenium tea.

Key words: Fenggang zinc-selenium tea; headspace solid-phase microextraction; gas chromatography-mass spectro-

metry; principal component analysis; orthogonal partial least squares discriminant analysis; extraction process
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Fig.2 GC-MS chromatogram of volatile components (A) and
the proportion of volatile substances (B) during the production
process of fenggang zinc-selenium tea
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Table 1 Composition and relative content of volatile components in the Fenggang zinc-selenium tea (%)
Fhz 4 B3 1t 1] (min) a2 53 ¥k JERE i B

i3 5.36 f2-3-C e C¢H,,0 0.53+0.38 0.89+0.91 0.10£0.19
5.56 3-Cf-1- CeH,,0 0.150.39 - 0.1120.30
6.50 IECEE C¢H,,0 0.03+0.07 - -
13.16 T L C,H,,0 - - 0.33+0.88
13.35 - 4-3- 1 CgH O 1.87+0.79 7.2246.40 3.79+2.81
17.49 AR g C,H,0O 2.52+0.81 2.38+1.47 1.75+0.51
20.34 (2Z)-2-2F4f5-1-1% CgH,,O0 - 0.85+2.25 -
20.44 (B)-F A5 Rms C1oH,;50, 8.58+1.89 5.58+1.01 6.01+3.18
20.67 -2 -3 CgH,,0 - - 0.21£0.55
20.69 IERE CeH, ;0 0.11+0.20 0.34+0.89 -
21.68 (S)-4 Ak 5 He CoH,50, 21.36+4.58 12.1043.15 12.58+8.01
22.72 JFRRRE C,oH, O 16.07+5.90 15.81+6.95 14.67+3.34
23.08 ZEUTRRRE C,H;sO - 1.83+2.53 3.59+2.23
23.50 L C4H,,0 5.30+1.30 5.80+0.90 7.91+7.84
24.04 I C¢H,,0 0.60+0.34 0.21+0.41 0.80+1.41
27.81 6- 05 35-2,2,6- = F 3 U St - 3- C,oH,50, 1.06£0.75 - -
28.19 2,2,6- = 1 3-6- 2k DU A -2 H- R -3- B C,oH,50, 5.48+0.93 4.51+1.43 4.18+1.00
29.25 o-Fi i C,H;s0 0.11£0.19 0.42+0.62 0.10+0.26
33.57 FEAEBE C,H;s0 0.08+0.22 - -
34.08 iy C,H;s0 6.80+3.61 5.45+2.35 5.80+2.06
4231 (E,2)-% AWk C,3H,,0 0.05+0.14 - -
46.58 EL/N C,sH,0 0.52+0.14 1.05+0.38 0.77+0.60

i3 5.00 2-C CeH,,0 1.130.53 - -
8.18 PR C,H,,0 0.19+£0.14 - -
11.56 AR C,H,O 5.37+1.74 4.83+3.19 6.05+2.71
18.11 KOWE C4H O 2.96+0.97 2.3242.20 1.13+0.91
18.66 3,4- 2 F B TH-NEE -2- F i C,HyNO 0.07+0.19 2.7043.82 0.18+0.48
20.70 PR C;H,0 0.010.03 - 0.04£0.09
20.74 O C,HO - 0.03+0.07 -
29.25 2-FR - 4-H HOR H C¢H,0, 0.22+0.59 - -
29.83 HALTE C,H,,0 1.03£0.49 0.68+0.55 0.88+0.40
30.59 e C,oH,0 0.23%0.60 - 0.37£0.97
31.33 B-IATIETRE C,oH,c0 0.90+0.22 1.28+0.42 1.29+0.63
34.75 2,4,6- = HIHOR HI C,H,,0 0.18+0.17 - 0.03£0.07

i 6.23 WL AT C,H,0, 0.0120.03 - -
6.64 2- P C,H,,0 0.02+0.04 - 0.05+0.13
12.96 1,1,1-=98-2- T C,H,F,0 0.03+0.08 - -
14.03 FR S B A TR CeH,,0 0.33+£0.20 1.64+1.13 1.35+0.90
20.09 A T CH0 0.03+0.06 0.01:£0.02 0.07+0.18
21.63 3,5 -2 C4H,,0 - 0.36+0.97 0.10+0.25
22.67 (3E,5E)-2¥>-3,5- " Jf-2-Miil CgH,,0 - 0.11+0.29 -
26.29 5-2.3k-6-F L B -3-475-2- T C,oH,sO 0.10+0.18 - -
40.00 KE 1M C,;H,;0 0.1120.15 - -
40.51 SRATER C,H,,0 1.04+0.25 3.50+2.46 531+1.21
41.45 o585 C,3H,,0 0.42+0.15 0.08+0.22 0.10+0.27
42.33 LN TR C,3H,,0 0.20+0.29 0.84+1.60 0.24+0.64
4331 SR C,3H,,0 1.39+0.49 1.65+0.87 1.90+0.69

fii 6.50 F iR C e C,H,,0, 0.03+0.07 0.13+0.33 -
23.06 MRE-3- L 05 32 T i C,oH,50, - 0.65+1.18 -
28.55 KRR R CoH,,0, - 0.05+0.13 -
29.24 V7N C,,H,,0, 0.05+0.14 - 0.11+0.28
29.40 TR T i C¢H,0, 4.15+2.80 0.80+0.76 2.04+1.24
29.60 LK AG IR T R C,oH,00, 1.25+1.31 0.45+0.8 0.360.62
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s PRER ] (min) ey AN o3 ¥ JERE e S
34.64 TR CeH,,0, 0.000.01 - -
36.50 o-F 3 1H-fi-1-H BE L R TR C3H,0, 0.02:0.05 0.20+0.54 -
4455 SRRk P C,H,:0, 0.59+0.29 0.80+1.21 0.2940.38
50.48 IKAG R Vi C,sH,,04 0.040.11 0.07+0.19  0.120.32
51.42 AR W 5 TR C,Hy0, 0.12+0.18 0.80+1.40 0.36£0.37
I 12.83 3,5,5-=HI3k-1-CU 05 CoH g 0.46+0.46 3.23+4.17 1.69+1.86
16.89 (+)-Frih CoHye 0.23+0.29 0.49+0.98 1.04+1.30
31.92 UNTIP CioHye 0.04+0.11 - -
[} 18.72 Xof G HEAI T C,HyNO 0.23+0.40 0.81+1.38 3.45+3.25
44.12 2,5-%(1,1-Z R EE 2 56) 51 C,,H,,0 0.10+0.18 - -
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