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Abstract: To comprehensively understand the influence of column polarity on the analysis of volatile compounds of
Fu brick tea, the separation and identification performance of three chromatographic columns with varying polarities
(polar column HP-INNOWAX, medium-polarity column DB-35MS, and non-polar column HP-5MS) on the volatile
compounds of Fu brick tea were compared. The results indicated that a total of 169 volatile compounds were identified
by three chromatographic columns with different polarities, among which 29 volatile compounds were common. HP-

INNOWAX, DB-35MS, and HP-5MS identified 77, 66, and 116 volatile compounds, respectively, with unique volatile
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compounds being 32, 12, and 64 for each column type. In terms of the mass fraction of the identified compounds, HP-
INNOWAX provided the highest mass fraction, accounting for 43% of the total compound mass, followed by DB-
35MS with 31%, and HP-5MS with the lowest at 26%. Three chromatographic columns with different polarities
exhibited specific advantages in the analysis of the volatile compounds in Fu brick tea. The polar column HP-
INNOWAX performed best in separating alcohols, the medium-polarity column DB-35MS was the most effective for
ketones, and the non-polar column HP-5MS was excelled in separating hydrocarbons, ketones, and aldehydes. The
volatile compounds of Fu brick tea are analyzed using chromatographic columns of varying polarities, providing a
more comprehensive understanding of its aroma profile and revealing its unique flavor characteristics.

Keywords: Fu brick tea; chromatographic column; gas chromatography-mass spectrometry (GC-MS); volatile

compounds
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Table 1 Qualitative and quantitative analysis of volatile compounds of Fu brick tea by the chromatographic columns with different polarities
5 Ay B/ (ng/g)
WREN P L] CAS 5 [ 2v
HP-5MS DB-35MS HP-INNOWAX
1 L 100-41-4 CgHy, — — 396.12+63.76
2 KL 100-42-5 C,Hy 75.04+£26.27 — 49.45+9 .51
30 MR 108-38-3 CyH), 21.17+5.86 — —
4 HE 108-88-3 C,H, — — 315.83+36.21
5 =k 112-40-3 C3Hyg — — 667.22+80.61
6 AN 123-35-3 CoH — 147.00+10.74 —
7 X AR IR 140-67-0 C,,H,,0, — 22.19+17.57 —
8 1-ZHEH O 1453-24-3  CgH,, 199.11+41.97 — —
9 2,6,10,14-J0 F S+ Fi kit 1921-70-6  C,Hy, 12.50+2.61 — —
10 1-F—%k 2243-98-3  C,H, — 95.32+14.79 —
11 1L1,6-= W HE-1,2- A 2% 30364-38-6  C,,H,, 20.70+4.91 — —
12 227,55 - DY FIJR IR Ak 3075-84-1  CHyg 0.83+0.06 9.02+0.40 —
13 2-3 464-17-5 CoH 6 31.11£5.79 26.85+1.28 —
14 o-FAARM 469-61-4 CsH,, 30.32+7.72 34.34+5.03 —
15 1,2,3,4-DU5-1,1,6- = H 52 475-03-6 C;H g 7.10+1.60 — —
16 1,234-M05%-4-FH3HE-1,6-HHZE  483-77-2 CsH,, 10.97+2.62 — —
/&S 17 3.4- " HAEH K 494-99-5 C,H,,0, 17.15+2.92 — —
18 A% S5 A 2k R 527-84-4 CoH,, — — 38.31+14.36
19 Ak 544-76-3 CiHyy — 16.37+£1.99 —
20 B-HARNE 546-28-1 CsHy, 12.79+3.17 — —
21 1,6- - FEEZE 575-43-9 C,oH¢(CH,), 5.19£0.65 — —
22 )\ 593-45-3 CHyq 5.70+1.83 13.61+1.31 —
23 34-T LR 61141-66-0 C,H,q 4.85+0.83 — —
24 bk 629-78-7 C,,Hy, 9.38+2.90 59.73+10.38 —
25 1,23-=HAE MR 634-36-6 CyH,,0, 43.24+7.01 57.17+0.86 69.99+11.59
26 638-36-8 CyoHy, 7.24+0.85 — —
27 2,6-BUT HEORRR 719-22-2 C,,H,,0, 6.69+1.52 — —
28 2-LUFEEZE 827-54-3 C,H,, 6.85+1.02 — —
29 g 83-32-9 C,H,, 2.45+0.35 — —
30 % 86-73-7 C;H,, 2.82+0.32 — —
31 1-H AR 90-12-0 C,Hy, 19.07+2.92 20.38+0.57 —
32 % 91-20-3 C,oHg 312.85+60.89  310.38+17.34  360.71+61.72
33 2-FAEZE 91-57-6 C,H, 30.37+4.62 — 14.28+2.63
34 RHE 100-52-7 C,H,0 1229.14+203.19 1 116.05£56.09 1 326.13+£209.40
35 pEmE 111-71-7 C,H,,0 391.71£90.38  396.71£34.03 104.75+13.65
36 B 112-31-2 C,oH,,0 45.64+9.67 58.19+2.91 247.87+32.08
37 IE¥E 124-13-0 C4H O 39.16£9.05 195.88+24.79 20.83+2.97
_— 38 GERALAEE 116-26-7 C,H,,0 124.634+23.87 — 152.49+27.00
39 ROmE 122-78-1 C4HO 130.63+30.81 138.81+12.59 —
40 T HEERE 112-54-9 C,H,,0 — — 400.02+48.24
41 T 124-19-6 C,H,,0 103.74464.70 — 157.43+50.01
42 (EE)-24-C )5 142-83-6 C¢HO — — 161.55+24.21
43 (E)-2-IRI% 1 1576-87-0  C5H,O — 416.59+45.67  639.06£96.54
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EES
5 HU/ (ng/g)
WRRE K5 HEw CAS 5 =5
HP-5MS DB-35MS HP-INNOWAX
44 (E)-2-PRid 18829-55-5 C,H,,0 287.99+76.31 223.15+26.89 —
45 (E)-TMilE 18829-56-6 CyH,,0 — — 111.46+16.72
46 2-F— A 2463-77-6 C,,H,,0 5.25+1.75 — —
47 (E,E)-2,4-% Il 25152-84-5 C,H,,0 20.46+6.31 — —
48 (E)-2-F )il 2548-87-0 CgH,,0 307.84+69.28 308.85+21.93 344.17+58.89
49 (EE)-2,4-3F Il 30361-28-5 CgH,,0 — 162.82+8.20 178.17+33.22
50 2-ZHk R 34379-54-9 CH,,0 — 96.97+15.56 —
51 5-LHETR M- 1-0 FH R 36431-60-4 C4H,,0 — — 171.89+23.64
52 (E)-2-% 4 3913-81-3 C,,H,s0 27.81+10.21 27.79+2.89 —
25 2 53 (E,E)-2,4-BE e 4313-03-5 C,H,,0 1 958.20+396.65 2 758.49+200.73 1974.17+349.05
- 54 pIRT RS 432-25-7 C,oH,0 64.98+12.04 104.18+5.04 124.77+21.48
55 1-H O ME-1-4 08 472-67-2 C,H,,0 11.46+1.84 — —
56 2-CUAEEE 505-57-7 C4H,,0 — 395.61428.66  352.77+76.88
57 kAR 5392-40-5 C,oH,sO 13.10£2.34 — —
58 (E,Z)-2,6-F —Jisiis 557-48-2 C,H,,0 28.44+5.32 — —
59 (EE)-24-T I 5910-87-2 C,H,,0 67.80+12.75 — —
60 3-FAEIE R 591-31-1 C¢H,0, — — 18.54+2.31
61 [AIZK — FIEE 626-19-7 CH(0, — — 23.09+3.92
62 Ok 66-25-1 C¢H,,0 1 580.65+256.10 1 648.31+147.58 1 136.57+139.12
63 (E)-2-Ci)ilE 6728-26-3 C,H,,0 507.03+74.08 — —
64 (Z)-4-PEidi 6728-31-0 C,H,,0 — 280.39+23.84 124.51+18.38
65 KME 90-02-8 C,H,0, — — 127.52+24.19
66 2-PE 110-43-0 C,H,,0 — 195.00+17.15 —
67  FH Ik B ) 110-93-0 C4H,,0 415.85+83.02  468.35+28.38  524.99+83.49
68 2-°F i 111-13-7 C4H,O — — 27.11£0.78
69 2,6,6-— F B 2K CUIf-1,4- i 1125-21-9 C,H,,0, — — 79.91=11.13
70 2K 119-61-9 C,;H,,0 4.18+0.48 — —
g F@OC=FEAIFE=M-IE: e C3H,:0 6.55+1.91 29.18+0.76 25.53+4.66
3- T J -2 -
72 o-H T 127-41-3 C,;H,,0 139.90+23.70 142.81+4.08 184.58+34.62
73 3-TJf-2-F 14309-57-0 CyH O — 42.55+2.13 —
74 2,2,3-= H BT 1449-49-6 C,H,,0 — 758.10£69.46 —
75 6-HHE-3,5- 1 — I -2 1604-28-0 C4H,,0 — — 312.55+52.55
LEES 76 1-J% ) -3-1 1629-58-9 CH,0 — — 349.83+53.22
77 3-3N-2-H 1669-44-9 C4H,,0 72.87+14.22 — 144.73+14.45
78 A-p-ETEW 17283-81-7 C;H,,0 4.00+0.64 — —
79 (E)-3-T4i-2-F 18402-83-0 C,H,,0 4.72+0.72 — —
80 4- FK:-3,5,5-= HI 23K U Jfs-1-F  20548-00-9 C,,H,,0 18.96+3.26 — —
g VRAC=TETER=AMLOR- o1 C,3Hy0, - 88.58+1.07 106.80+20.02
1-451-3-T 4 -2-F
82 2,2,6-= I IL LR 2408-37-9 C,H,O 133.31+23.77 191.71£13.90 144.39+45.79
83 3,5-3% fi-2- 30086-02-3 C,H,,0 — 924.83+49.67 3 090.34+528.39
84 A -0-HK% AW 31499-72-6 C;H,,0 139.89+23.70 — —
gs SOME=E226-SRBIMMM- 0 CoH,0, — 78.62+4.49 -

3(4H)-Fd
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EES
5 HU/ (ng/g)
WERRE K5 & CAS 5 =5
HP-5MS DB-35MS HP-INNOWAX

86 FEM LM 3796-70-1 C,;H,,0 126.47+26.08 104.90+8.69 182.96+41.73
87 (E,E)-3,5-3F )i -2~ 38284-27-4 C¢H,,0 1 025.45+£176.36 — 355.75+61.65
88 2 T 502-69-2 C,4H3,0 8.64+1.24 9.73+£1.37 13.25+3.41
89  3,5-TRIEE LM 51863-60-6 C4H,0, 15.32+2.83 30.83+1.60 —
90 R /K 78-59-1 CyH,,0 — 95.72+3.82 303.40£50.21

LIES 91 P-4 % il 79-77-6 C,;H,,0 199.38+36.43 29.25+1.26 363.57+71.80
92 E Lt 8013-90-9 C,;H,,0 17.16+3.03 — —
93 A4-RUT EEIR TN 81561-77-5 C;H,;0 10.28+1.94 — —
94 iR 89-82-7 C,,H,,0 7.16+1.28 — —
95 KL 98-86-2 C¢H,0 351.32+52.70  308.91+14.61 387.34+56.95
96  3-HIMEAE-5,5- A2 A OMf-1-F 56621-35-3 CyH,,0, 71.11£10.86 — —
97  KHIEE 100-51-6 C,H;0 71.32446.24 101.73+18.29 —
98  2-ZFCE 104-76-7 C4H, {0 224.72+32.86  264.25+10.58 —
99 FHHwg 106-24-1 C,,H, ;0 29.84+1.79 94.10+2.21 —
100 ¥ Cm 108-93-0 CH,,0 — — 151.38+25.95
101 IECEE 111-27-3 C4H,,0 — 215.15+7.99 434.75+68.97
102 BREE 111-70-6 C,H,0 51.94£7.39 — —
103 1-FfE 111-87-5 C¢H,;,0 — — 181.90+29.74
104 -3¢ 13- 3391-86-4 CH,,0 356.97+60.26  354.78+35.03  394.12+61.94
105 S5 34995-77-2 C,oH 0, 417.76+66.30 470.57+26.29 571.93+72.07
106 2,5-~FEIF O 3809-32-3 C¢H,,0 — — 176.82+27.10
107 Jii-1-5%F 78 o 3901-95-9 C,,H,,0 10.42+2.49 — —
108 5 A B S A W (S I e ) 39028-58-5 C,H,50, 36.30+5.74 — —
109 -1 1E Ui 40716-66-3 C,sH,0 0.75+0.05 — —
110 A-HE i 481-34-5 C,sH,0 0.43+0.12 — —

_— 11 2,6-=H IR OB 5337-72-4 C4H,,0 110.75+20.55 — 167.48+23.76
112 4-if 475 B 562-74-3 C,oH,z0 13.67+3.62 — —
113 WU 577-27-5 C,sH,,0 11.2942.42 — —
114 RTH 5937-11-1 CsH,0 0.71£0.16 — —
115 S5 mmgL 5989-33-3 C,,H 0, 296.97+47.61 340.31£19.64  403.41+£55.04
116  HRLEE 60-12-8 CyH,,0 257.34+27.51 254.09+9.39 317.06+49.01
117 1-%8-3-F% 616-25-1 CsH,,0 — — 639.50+81.05
118 1-k M 71-41-0 CH,,0 — — 322.23+44.93
119 B AL U 7212-44-4 C,sH,0 2.82+0.73 — —
120 HHAREE 77-53-2 C,sH,0 32.20+2.64 34.58+1.20 45.79+8.42
121 AR 78-70-6 C,,H, ;0 434.10+68.40 425.25+15.55 535.55+86.59
122 (E)-4-CV0-1-1 928-92-7 C¢H,,0 — — 506.79+43.96
123 (E)-3-C.0%-1-KF 928-97-2 C,H,,0 — 432.12+27.93 —
124 FRJLEE 96-41-3 CH,,0 — — 172.00+22.73
125 o~ EE 98-55-5 C,oH,z0 53.24+8.74 75.87+2.22 —
126 FJEOK 1Y 98-85-1 CgH,,0 — — 29.23+5.88
127 2R (- ) 1000355-65-8  C,,H,,0, 1.41+0.45 — —

[lEES 128 WEER T W 110-27-0 C,,H,,0, 0.12+0.01 — —
129 B 112-23-2 CgH (0, — — 190.94+24.48
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i 5= 5 #/(ng/g)
WRRE K5 & CAS 5 R
HP-5MS DB-35MS HP-INNOWAX
130 R R e 112-39-0 C,;H3,0, 1.68+0.13 — —
131 3,3,5-= H 53K OOl K W R TR 118-56-9 C,H,,0, — 12.99+1.10 —
132 AWM F S 1189-09-9 C,,H,;0, — — 27.48+4.89
133 KR H s 119-36-8 C4H;0, 1077.734132.62  959.37+21.85 1 197.56+209.24
134 TR 123-29-5 C,H,,0, — — 53.08+7.65
135 IECER T 123-66-0 C4H,0, — 205.69+31.26 102.17+12.93
i 2 136 2,6-3 —JR,3,7- H k-G 2349-14-6 C,H,0, — 10.66+0.44 —
137 % AR HE P RE 1R < i 5466-77-3 C4H,0; 0.11+0.03 — —
138 ARHETR &1 628-97-7 CH360, 1.42+0.15 — —
139 224-=HHE_13 9% 8 7 TEEE  6846-50-0 C,H,,0, 64.6117.20 — —
140 PAER — 2P 84-66-2 C,,H,,0, 19.42+3.42 23.21+2.05 —
141 AR _HEBR 5T 84-69-5 C,H,,0, 43.58+1.76 — —
142 400K W T e 84-74-2 C,H,,0, 11.31£0.78 38.56+14.42 —
143 T A i 104-46-1 C,H,,0 7.20+0.90 — —
144 % F R F K 104-93-8 CgH,,0 24.51+8.82 — —
145 Ja) 2% — W1k 151-10-0 C¢H,,0, 47.82+29.96 143.01£6.13 84.82+14.29
P e 146 2-2 Kk IR 3208-16-0 C4H;O — — 479.67+63.67
147 5-FARIE-6,7- B JE 2K 0K IR 35355-35-2 C,H,,0, 14.56%2.39 — —
148 2-1F [ FE W IR 3777-69-3 CyH,,0 51.04+25.60 360.30+62.65 391.43+53.24
149 42K — W ik 91-16-7 C4H,,0, 115.18+11.70 55.23+2.26 178.35+27.57
150 2K 108-95-2 CHO — — 70.84+10.12
151 4-2ZFE 5w 123-07-9 CgH,,0 — — 25.77+4.82
) 152 4-5 K -3-F B0 2835-99-6 C,H,NO 148.57+19.77 — —
s 153 3,5- A 500-66-3 C,,H,,0, 31.29+6.53 — —
154 2,4- 0T HER B 96-76-4 C,H,,0 10.36%1.02 — —
155 4~ T e 1 99-71-8 C,H,,0 13.53+2.73 — —
156 WALE N B 104-61-0 CyH (0, 29.81+4.69 — —
M BRZE
157 SRR N TR 17092-92-1 C,,H,,0, 71.66+8.18 70.75+6.79 86.23+18.50
ﬁii; 158 2,3,5,6-0 F Ak i s 1124-11-4 CgH),N, 88.87+14.31 — —
159 T 112-05-0 CyH 0, — — 14.40+6.83
160 R 112-80-1 CH3,0, 0.27+0.06 — —
161 ¥ 124-07-2 CgH (0, — — 34.65+16.57
162 IEC i 142-62-1 C4H,,0, — — 564.54+186.33
163 N-Z 5L BRI W fie 2314-78-5 C,H,NO, 22.20+1.97 — —
HAbR 164 2-2KKE-2-Z KT R 465-28-1 C,sH,0 0.25+0.01 — —
165 4 52340-78-0 C,H,,0, 13.36+3.50 — —
166 AR AR 57-10-3 C,H,,0, 7.9242.11 — —
167 WHER 58-08-2 CeH,(N,0, 5.06+1.30 — —
168 2-2.4: O v -4-F A B AR R 83834-59-7  CH,,0, 0.20+0.02 — —
169 3 85-01-8 C,Hy 2.84+0.16 — —
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Fig.1 The number of common and unique volatile

compounds of Fu brick tea identified by the

chromatographic columns with different polarities
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Fig. 2 The number and mass fraction of volatile compounds by the chromatographic columns with different polarities
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