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Abstract ; In order to compare the extraction efficiencies of volatile compounds by different methods from Fu brick Tea,find an
extraction method which was more suitable for the analysis of volatile components in Fu brick Tea.Gas chromatography- triple
quadrupole series mass spectrometry ( GC—QQQ-MS) was used to analysis of volatile components from Fu brick Tea.Compared
with the effects of simultaneous distillation extraction( SDE) and head space solid—phase micro—extraction( HS—SPME ) on the
aroma components of Fu brick tea and the conditions of head space solid—phase micro—extractions were optimized.The results
showed that the volatile components of Fu brick Tea from different extract method showed large differences.There were 90 kinds
of volatile components combined extraction by the two methods, with 40 kinds of common components. Among them,79 kinds of
compounds were extracted by SDE, mainly consisting of hydrocarbons, oxygen heterocyclic compounds, ketones and alcohols.
The main compounds were phytone, cedrol, palmitic acid, butylated hydroxytoluene, dibenzofuran, phenanthrene, 6, 10 —

dimethyl-5,9 — undecadien —2 — one, 1, 2 — dimethoxy — benzene, 2 — methyl — phenol, biphenyl. 50 kinds of compounds were
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extracted by HS— SPME , mainly consisting of hydrocarbons, oxygen heterocyclic compounds, ketones and alcohols. The main

compounds were caffeine, diethyl phthalate , dibenzofuran, dihydroactinidiolide , biphenyl ,6 , 10— dimethyl-5 ,9-undecadien-2—-

one, phytone, cedrol, phenanthrene, 1, 2, 3 — Trimethoxybenzene. The two methods had the advantages and disadvantages,

complement each other, and combined analysis could obtain the more comprehensive, more complete and more accurate

information of the volatile components in Fu brick Tea.

Key words: Fu brick tea;simultaneous distillation extraction ; head space solid—phase micro—extraction; gas chromatography—

triple quadrupole series mass spectrometry ; volatile components
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Fig.2 The total ion chromatogram of volatile components

from Fu brick Tea by SDE and HS-SPME
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Table 2 Comparison between SDE and HS—SPME extraction of volatile components of Fu brick Tea(n =3)

AR &R (% )

25 J¥5  RUE  EHEHE ey X SDE HS_SPME
i 1 <800 MS 1-Penten-3—ol 1-J4%-3—% CsH,, O 0.16 +£0.01 -

28 943 MS,RI Benzyl alcohol 7 i C,HgO 0.08 +0.03 -

38 1009 MS Linalool oxide T J5 B4 k4 1 CoHi0, 0.25 £0.04 0.17 £0.03

39 1011 MS Linalool oxide 1I Z5 4= 14 11 C,oHi50, 0.32 +0.02 0.13 £0.01

41 1033 MS,RI L-a—Terpineol #7HifiE CoH ;0 0.30 £0.02 0.09 £0.02

77 1496 MS,RI Cedrol 25 P Cy5Hy O 3.36 £0.11 2.30 £0.01

89 1924 MS,RI Phytol A4 CyHyO 1.00 £0.26 -
Jusy 5.48 £0.34 2.69 +0.03
[ 13 843 MS 35— Dimethyl—Phenol 3 ,5- — F FE A5y CsH0 0.16 £0.06 -

27 941 MS,RI 2—Methyl-Phenol 4 C,Hg O 1.49 +0.07 0.62 +0.04

29 955 MS,RI p—Cresol 4— F L iy C,Hg0 0.43 +0.03 0.17 +0.02

33 977 MS,RI 2—Methoxy—Phenol 181 A i} C,H, 0, 0.48 +0.02 0.16 +0.02

35 981 MS 2 ,4-Dimethyl—Phenol 2 ,4— — H JE2E ) CgH,,0 0.19 £0.01 0.07 +0.01

36 994 MS, RI 2-FEthyl-Phenol 2— Z, H: W) CgHy0 0.26 +0.08 0.11 0.01

37 1007 MS,RI 3,5-Dimethyl—Phenol 3 ,5- — H JEZ iy CsH,, 0 0.83 +0.04 0.47 +0.04

40 1031 MS,RI 34— Dimethyl—Phenol 3 ,4— — F JL Ay CsH,0 0.28 £0.02 0.21 £0.03

45 1074 MS 2,3 ,5-Trimethyl-Phenol 2,3 ,5— = H1 JE 2 ) CyH},0 0.04 +0.01 -

49 1145 MS,RI 2-Fithyl-4—Methyl-Phenol 4- H §:-2- 7, K5 CoH,,0 0.15 £0.00 0.07 £0.01

51 1157 MS,RI 4~ (1-Methylpropyl ) —Phenol X f T 5E3 iy CyoH, O 0.13 £0.01 -

54 1159 MS,RI 2,3 ,5-Trimethyl-Phenol 2,3 ,5- = I 541} CoH,,0 - 0.10 £0.01

73 1361 MS Butylated Hydroxytoluene 2,6- —#U T #Xf H &£l Ci5Hy 0 2.89 £0.23 -

8 1725  MS,RI 4:&;) ;‘g;}‘%"%;__;{;g}(’l CH,0 009 0.00 -
M 7.41 £0.44 1.98 £0.12
(223 10 820 MS,RI Furfural #Efs C5H,0, 0.31 £0.09 -

20 899 MS,RI Benzaldehyde % Ji% C,HgO 0.99 +0.07 0.12 +0.01

24 920 MS,RI (E,E)-2,4-Heptadienal (E, E) -2 4— g& ik C,H,,0 0.59 +0.05 0.03 +0.02

26 936 MS,RI (E)-2-Octenal JZ—-2-3E4M% CgH,,0 0.33 £0.03 -
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gk
e o s o AHXS & 1 (%)
25 5 RUME @M aEY g SDE HS_SPME
31 958 MS Benzeneacetaldehyde 7K Z, [ CgHg O 0.68 +0.05 -
46 1084 MS,RI B-Cyclocitral B— PR 12 CioH;60O 0.28 +0.02 0.15 +£0.01
52 1107 MS,RI Safranal JZTACREE CioHi40 0.34 +0.01 0.15 +0.04
56 1187 MS,RI  4-(1-Methylethyl) —Benzaldehyde X PN L4 F i CyoH;, 0 - 0.29 +0.02
8= 3.51 £0.25 0.74 £0.06
mE S 4 <800 MS Toluene HZE C;Hg 0.11 £0.01 -
5,5-Dimethyl-1-Ethyl-1,3-Cyclopentadiene
5 <800 MS ’5,5—:‘5};%—1—2% ;1,33%&:% CoHyy 0.38 +0.05 -
7 <800  MS 5,6 5_’21_1“;? g_f;c_;‘;”dh‘za%"“" CeH,, 0.08 +0.04 -
8 800 MS, RI ! ’i‘E'_@QQ_’fiﬁé?ﬁ%e"e CeH), 0.09 £0.02 -
9 801 MS,RI p—Xylene X} —HIZE CgH,p 0.05 £0.01 -
11 826 MS,RI Styrene 7K 2 ¥ Cg Hg 0.08 +0.02 -
15 867 MS,RI 3,5-Dimethyl-3—Heptene 3 ,5- — H J-3- Bil CoHyg 0.11 £0.01 -
17 883 MS D-Limonene D- #1714 CioHye 0.03 £0.01 -
19 894 MS p-Cymene 4- TP HEH 2K CioHyy 0.03 +0.00 0.01 £0.01
21 904  MS,RI 1~ Ethyl—4—Methyl-Benzene %} Z, 3 % CoH,y 0.05 +0.03 -
22 906 MS,RI 1-Ethyl-Cyclohexene 1-Z 3L¥ 2 H5 CgHy, 0.34 +0.03 -
1,1-Dimethyl-4—Methylenecyclohexane
5 9 MR L1 S LR L Cothe 006001 -
57 1184 MS,RI 1-Methyl-Naphthalene 1-H 2% C Hy 1.01 £0.09 1.17 £0.06
59 1209 MS,RI 2—Methyl-Naphthalene 2— I 5:2% C, Hy 0.70 £0.05 1.09 £0.13
60 1215 MS Longifolene -4 CisHyy 0.05 +0.00 -
62 1221 MS a—Cedrene o—FIAR M CisHyy 0.22 +0.02 0.26 +0.01
64 1242 MS,RI B-Cedrene B—FIA i CisHyy 0.05 £0.00 -
67 1299  MS,RI Biphenyl 4 CpHyo 139 £011  3.85+021
70 1336 MS,RI 1, 4= Dimethyl—Naphthalene 1,4— — I 3% CpHy, 032 £0.02 0.39 £0.04
71 1339 MS,RI 1,3= Dimethyl— Naphthalene 1,3— — [l 3% CppH,, 0.47 £0.03 0.63 +0.03
76 1506 MS,RI 1,4 ,5-Trimethyl-Naphthalene 1,4 ,5- = H J£28 Ci3Hy - 0.72 +0.09
79 1526 MS,RI B-Guaiene A1 EIA CisHyy 0.03 £0.01 -
80 1532 MS,RI 2,3,6-"Trimethyl-Naphthalene 2,3 ,6— = FI 3£ %% Ci3Hy, 042 £0.04 -
82 1566 MS,RI Fluorene %j Ci3Hyy - 0.35 +0.49
84 1665 MS,RI 3 ,4-diethyl-1,1'-Biphenyl 3 ,4'- —Z H:-1,1"- I} CigHyg - 0.22 +0.09
87 1766 MS,RI Phenanthrene Jf CigHyg 2.40 +0.26 2.01 +1.32
=8+ 8.51 £0.11 10.70 £1.25
S <800 MS 1-Penten—3-one 1% }-3—i C5HgO 0.12 £0.09 -
18 885 MS,RI 6—Methyl-5-Hepten—2—-one Hl %t g4 i CgH,,O 0.35 £0.03 -
23 918 MS,RI 2 ’3_?’;’?? E;gf;’ﬁ?;@fﬂl_““ CHO 0052000 -
32 972 MS,RI Acetophenone 7 Z, fili CgHgO 0.35 £0.01 0.03 £0.04
34 980  MS,RI 3 it’}f?&‘%‘fiﬁﬂ%‘fﬁ: ﬂ;ﬂ_ ,"“‘* CsHp0 0424002 012001
43 1054 MS,RI 1—Phenyl-1-Propanone 7 [ fili] CoH,;oO 0.13 £0.04 -
47 1100 MS Tonone 5% % i C3Hy 0 0.19 £0.01 0.17 £0.01
65 1280 MS,RI Dihydro—B-Ilonone & —B- 4% £ il Ci3H,O0 0.27 +£0.07 0.48 +0.04
66 1295 MS,RI a-lonone a—45% = [ifi] Ci3H,00 1.25 +0.06 1.20 +£0.08
68 1310 MS,RI 6,10-Dimethyl-5,9-Undecadien—2-one 7 M %P i Ci3Hp,O0 1.79 £0.10 2.88 +0.26
72 1374 MS,RI B-lonone B4 Z il C3Hy 0 - 1.97 £0.12
78 1522 MS,RI Dihydro— Actinidiolide — & iRtk PN fig C, His0, 0.48 +0.06 4.04 £0.27
85 1651 MS,RI 6,10,14-Trimethyl-2-Pentadecanone #Z fii] CigHy0 3.56 +0.20 242 +0.13
Sy 8.96 +0.13 13.29 +0.36
IEEY 2 <800 MS 2-Ethyl-Furan 2- Z FE R CeHg O 0.48 £0.04 -
14 866 MS 2—Pentyl-Furan 2 [F [ 5L MR CoH,,O 1.14 +0.11 0.16 +0.03
16 879 MS cis—2— (2-Pentenyl ) furan JIiiz-2— (2 B4 3k ) kg CoH;, 0 0.21 +£0.03 -
42 1043 MS,RI 1,2-Dimethoxy—Benzene 457K — HI figk CgH,»0, 1.73 £0.09 1.07 £0.06
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AHXS & 1 (%)
o = Rl J 3 A o
Sl 745 B EETE asgy] K SDE HS_SPME

44 1055 MS,RI 1,3-Dimethoxy—Benzene [A]8 — H fii# CgH,,0, 0.19 +0.06 0.23 +£0.07

48 1103 MS,RI 1-Ethyl-4—Methoxy—-Benzene 4— Z JE 7% H ik CoH,,0 0.14 +0.02 -

50 1154 MS,RI 2 ,6-Dimethoxytoluene 2 ,6— — 4 L F I CyH,, 0, 0.36 +0.01 -

53 1133 MS,RI 3 ,4-Dimethoxytoluene 3 ,4— — H & KL H Ik CoH,, 0, 0.95 £0.06 0.88 +0.07

55 1168 MS,RI 3,5-Dimethoxytoluene 3 ,5- — H 4 FeHI K CyH,,0, - 0.32 +£0.01

4-Ethyl-1,2-Dimethoxy—Benzene
< ’ CioHyu0 36 0. 65 0.
61 1218 MS,RI | 2- = A 2, 35 10H140, 0.36 +0.01 0.65 +0.05
63 1233 MS,RI 1,2,3-Trimethoxybenzene 1,2,3 - = Fl 432K CyH,, 04 0.88 +0.06 2.01 £0.18
1,2 ,3—Trimethoxy—5—Methyl-Benzene
134 M 1 e CioH\, 0O - .77 +£0.07

69 343 S,R 3,4,5—jq]/¥:(4%[p$ 101114 Y3 0 +0.0

5-Methoxy—6,7-Dimethyl- Benzofuran

74 1381 MS,RI ) _ NI C,H,0 0.24 +0.02 -

5— AR HE-6,7- — U AIF kI nen

75 1457 MS,RI Dibenzofuran — 2 3 Nl iR C,HgO 2.76 +0.11 4.10 £0.15

83 1572 MS,RI 4—Methyl-Dibenzofuran 4— Ff 3 — J5 Ff- 1k g Ci3H;,0 0.42 +0.04 0.64 +0.06
S 9.87 +0.39 10.83 £0.34

SR EY 6 <800 MS 2-Ethyl-1H-Pyrrole 2— Z FEnL % CeHoN 0.03 £0.00 -

12 841 MS,RI 2—Ethyl-Pyridine 2- Z, FL 0l e C,;HyN 0.09 +0.04 -

3—-Ethyl-2 ,4-Dimethyl-1H-Pyrrole

30 957 MS CgH 3N 0.04 +0.01 -

2,4 -3 2 i v *

90 1983 MS,RI Caffeine BRI A CgH,,N, 0O, - 6.69 +3.10
=8+ 0.16 +0.05 6.69 +3.10
fig 2k 58 1210 MS,RI Methyl-4-Ethylbenzoate 4— Z, F:7% H iR H g CoH}, 0, - 0.04 +0.00

81 1565 MS,RI Diethyl Phthalate 437% — F iR — 2. Tig C,Hy,04 - 5.22 +0.78
IS8y - 5.26 +0.78
K 88 1787  MS,RI Palmitic acid FHfR CiHp0, 295113 -
Fog) 295 +1.13 -

W=7 TR A E]
e 4 - 4 . 25
1Y HS—SPME L4 HCH . AR 7 2k 52 BB i AR i 4% 7 A —
igﬁﬁ'#}ﬁﬁig‘%ﬁﬂﬁﬁiy ° 2: 20F SYHS-SPME
2.4 SDE 5 HS-SPM fREXTRRL A48 & 1 A 43 P 2 fé 5L
o S F Z Z I
Z ‘1 E
bR SO Be s
o . NI & S Z. Z1Zz
AR P A 7 1k 25 5 R M B A P SR i (& 3) - S| § Z g§ Z g§ g§
ey S ESIN e i Julsg Al I L § /§ ¢§ ¢§ ﬁ§ /§ P
SDE /z*iﬁ(i]\?]ﬁ%%ﬂh 7 %23 i \%7?7 i \*iﬂt & JLAIA ZIN 1Z |- mgzn
Wy 13 i BEE 7 b My S 13 FhOEEE 12 BhOBERZE 1 \m%% @;z\%%m «F @ W%@);i @;\W&m
B, & EAG Y 3 B, AR X & B B R 2 AL §2 R e
4 9.87% +0.39% [iilJ 8.96% +0.13% FREAALE s LARZES]
W) 851% + 0.11% FI 2 741% =+ 0.44% , HS — 3 B Z2SDE

SPME W46 I E il &AL 54 10 Bl (B35 4 B 24 fk
G010 B EESS 5 AP OERSE 2 B OSSO B BRSS9 B
e EAe G 1 F, Hod A X S 8 A s 09 2 R 2
13.29% +0.36% . Z2EAb&% 10.83% +0.34% RE,
G 10.70% = 1.25% Fl & A AL &) 6.69% =
3.10% . XFFEESE BEISFRAL G, EAL SRR
FALA AR S 55 )7 T SDE [ 28 B SR 448 HS
—SPME ; il %) ik &4k &9 2= S0 & W Al 25, 7 1k
RS T, SDE I FEBUSCR AL T HS-SPME, 7E 1k
G S A R IE AR . X AT RESE TN TH]
SR AA W% K Be JI FK S M 22 7 1 i o
3 5%

AL E T HS—SPME [ 52 1) [ 38 : A2 B SL 28 A |
FEHL[H W L L AR BOIE BE R B[R] A8 3R AT LAk, B 9E A
B, 2 WL 12 61, 34 K a4 0 T RR S T Uk 2L, 3%

KN HS-SPME

A
K3 SDE 5 HS-SPME #gHufent 5%
HERMEH X R (n =3)
Fig.3 The comparison chart of volatile components
from Fu brick Tea by SDE and HS—SPME
TE A 2R B0, B A 2R A 5
AIRESE R T K &R 2, AFR T4 B B4
FNWE T EFRAS 6], W g 2 ok R 2 S E0R T F oy
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RSy 225K, SDE 72 32 BB 1 34 &1k i 43 Hc e B
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W PO AR Y B S5 1B S Ry v i R g
T AHE K E RSy ik S AL A1 2 A & 1 JER2EF
Wy i 3, 5 SOk IE 258 — 3T L B Ak, e
{¥ HS—-SPME L $2 B3, 0T g i T winEms e 2, ik b
VR /N AR MERE 2 Tk R ok, BT L SDE v 8 By
B RG I0 AS B W MR AR . S AE R A SDE 72 32 B 3]
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