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IMBEEFEMFBMRTH GC-MS 5747

R, A, DR, ERY, RER, ETR
(L M BB, Al 5N 362212; 2. R SR AR T, Al 5UH 362441)

. RHKERZEBIEMS MO E-FSIHB A (GC-MS), Hei FA E B (Thymus vulgaris) . ¥4
HE B (Thymus citriodorus ) M B2 ( Thymus serpyllum) Z5 MRG0 09 & 10 2R | Ak 48 S HARX &
H25 5. GERFEM. 3 A B& ORI IR AT 1.50 ~ 4.82 mL-kg ™' 2 [8], Herbr, LARE -1 B & AoRS il & i
o TEIX 3 PRIl b, LM i 59 Rk, Horh, 23 R, 13 FhEEDE, 7 FIERS, 4 Fhi S, 3 A
25, 5 P bR, 2 RhEESS, 2 PRI S . 7EJRAE LA R T A AR i, o B e 34 R A 35 Rk A
Py, Horb, LA A B A B e (37.45% 1 40.17%), VA k& HLAR By RS s Rl 4l AR S A
20 FALAW, Horp, I F M B R BE 50R0R (36.01%), A A FMEER, A IRABIATBER S, AR
A A AL PSRN & AR W i 25 5, ARG ] SR b X A A R R AR AR -

KRR TR RN Mg GC-MS 4T

FESES: Q949.777.6 XEKFREES: A DOI: 10.15886/j.cnki.rdswxb.2020.04.010

A BA (Thymus) RHISIACRHH BB ZAEARASUNER, XARHR . ML BCFE L (LSS,
A 300 ~ 400 Fft, EFREA 11 Fh, 2 AR, FZpAEFREPEAL  LILHRILHIX . T4k,
fREE SR ML A 5 RS . A AR E O A AR AR B, B TR R T A A A T
PER R0 R AR ERBT I, B AR A& i A0, Tz B TR L B s AR A A T, B
= BRI M {H . FIGUEIREDO 457 DL 2 Fh 4 4 4 45 A & B & ( Thymus capitellatus Hoffmanns& Link,
Thymus lotocephalus G. Lopez & R Morales) 247 12 56 A1 B}, B B 75 A6 B9 RS T 19 32 22 B8 53 &0 18 O e B
(23%), A BLAMAEMI EE NN 18-+ BE AR Eif bS5 Y & £ . CUTILLAS 450 5% T 75 BE
& 2 MrE BAERR L2 22 5, 6 2Lt E BE (Thymus zygis) FE b 1 EE AL, (B35 8&AF, &
HLHEB (30% ~ 54%) . XFEAEIE (14% ~ 27%)  y— A8 (8% ~ 28% ) ; 2 1744 E LA (Thymus hyemalis )
Ak 1,8—AEHE(3% ~ 37%)  MAAERE(1% ~29%) | FFHARE(8% ~ 13% ) FITE HLAF(0 ~ 19% ) A E LR D H e
SEOT I TBEVE 2204 1L X H BLAF (Thymus quinguecostatus Celak) A a5, %85 H 52 Fiib &4, FE R
N LA (20.87%) . T (16.58%) . X464 (15.62% ) FIHR Mk (4.68% ) S54) s SRS S 1 220 J]
Z B B (Thymus mongolicus) Kl il oy, 2 W 53 Fib &9, EE M X812 (13.69%) . & IT
1y (13.20%) FOFA TG —4-T3 (11.23%) 2 . B S50 PR Mt Ul DOR B 9 3 R LAy ik 1 LA
Thymus quinquecostatus ., 4 1 H B & Thymus vulgaris ‘Golden Queen’ #1315 & A W A& Thymus vulgaris
‘French’ )R A A2 543, 3 FhvE BLARG i 09 3222 B0 20 50 A e i (16.75% ) « e oA i (23.23% ) FiTA
HAEB (38.57%) 5 A0 4612 X 77 B s b X 9 B B A (Thymus quinquecostatus ) K o3 2517534, 46
SE 31 RSy, FE AT (28.54%) | 1-HEE=3 S N BEARAN T LA 4% ARA14F ALLZARTEM

ICFSHER: 2020 — 04 — 02 &= B #A: 2020 — 05 - 05
SR SMHRHETRIWH (2018N054) ; SN HiRHEH-R155 H (2018N053)

E—1EE: FRih A (1983-), £, BYERAR Y 61, . BF 5% 5 1)« 95 & A W0 ORS T i 43 53t 5 ) . B-mail: chenpinpin
2004@163.com

ISR R4 (1968-), . B4k L. WFGE )7 i A4 Rh RIS, E-mail: zwd630@qq.com
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KB DX A H A (Thymus mongolicus) &L, WG i 4 1 30 ik &9, FE M0 E B &5
(15.64% ) R IR AT IS B 588 G5 5L 3R B, 1L AR R4 11 B9 A6 7 BLA ( Thymus mongolicus Celak)
PR B EE LI 3 [3.1.0] Che—2-T, 2-HIHE-5—(1-H1 B 238 —, (1a, 28, 5a) (13.68%) . FeH IR
(13.10% ) &5 T SHMAEDSY IH R PEBHE B (Thymus quinguecostatus Celak) 3 4 31 2% 52 Y 86 Fi2H 47,
FITE =k 30.53%, @ HAEH S B, U 0.46%., ShATEEUS T 2 FhE BAF R M3 T 00, &P
A A (Thymus vulgaris) T8 W5 8 H B F B 44.51%., X112 23.66%, @ H B & (Thymus
serpyllum) F B R4 A B B & B 30.23%. K 16.55%. F iU LA SFVE 51 H B A& (Thymus
vulgaris) PR, T 5 R A BAERINA EE 8 S50 A, 55 1 280 i AR A, T B B )
$029.80% ~ 46.10%, 45 2 25N a— L RRAMIMERSY, a— L RRAMIMER BT i 340k 42.24%, 45 3 R By,
B BETT R 45.31%. I, A B ERM AL 1L X 22 S B i

TP R T EA IR 2, FEA KRR AR Pk A Ik | R ZE IR A B
Oy F 2R RIG A CO, FE MU | TR il B B IOk R B L A . P, K ZE R L (Hydro
Distillation, HD), P B 515 B . BRAEIT (8 SR BUSAAR , Toi5 Y2500, fEHIER) iz o YRS s 73
(77 VA R RO 835 12 (HPLC) . SR A3 15 (GC) . AR 1% - BT % 5 1L (GC-MS) | )2 (315 12
(TLC) . HUE I S04 3 vk (SFC) S50 200 M YRS A IE A2 oy S A 2 i L & ISR ), GC-
MS HORIIESRE S 50 . R Ry R R AT, SEAEYRTINE HEAE B o A B R AR . B SR
X AL ) P TH AR 38 0 B o5 B N Tk i SE S & R, T EXTE R R AR . HAv,
O T A SR DX e s 1Y) E FEL A 8O3 08 3 B i R DL AR T . R, 2 A SR M it DA Y D A
W& (Thymus vulgaris) . #7140 E BL& (Thymus citriodorus) . [ B B A& (Thymus pulegioides) BZ5MH
ERE, FI IR 28 28R4 IO I, 456 AOM @i — BB HEOR (GC-MS) 43 HAb 7 1oy, B e SR M
X E BT K A AR AR

1 RS

1.1 MR PRI AT RO B el X B G Fh o ), SRR SR 3 FE A (R A E BE Thymus
vulgaris. ¥/ 430 H W& Thymus citriodorus R BL& Thymus pulegioides ) )25, 35 HBEHLIBUF:
1.2 88 SCRAUEMIREBHLA JYT-20L, AR 2 BR 2 7)), IR E1006 #4542 (DLSB-
5/20, o BERRALER AT BR A D, A S E I (2244 7890B-5977)
1.3 fEHERSEHE AKESEBEREE BAERm. BUCRAE 1.0 kg, BIRE, BARG MPLEER 4,
ZEIRIRAE 105 °C Bl IR 110 °C, ZEIRII ] 2 he YRR, ARPEAS T O ARFUHSE Sl 2019 4F 9 H
22020 4F 2 H, BB 1 U, JEEBURE 6 1R, B 6 YT I{E A A I i
1.4  GC-MS o4 SAHEIL S, (i H: HP-5MS (30 mx0.25 mmx0.25 pm), #ERE TR Hy 230 °C; 3%
N EEE2077(99.999% ), 1HE il & 0.8 mL-min'; 433t bk 50 = 15 #EAER 1.0 pLo FHEFET: APIGR IR B
45 °C, L 15 Cmin! F+E 75 °C, L 0.5 Cmin ' FF&E 85 C, LA 1 Cmin! FF&E 95 C, LA 3 C min' F
% 170 °C, LA 5 °C-min! JFZ 250 C, {445 2 min.

JFE 2 s PUGATIRLEE 150 °C, 3 FIRIREE 250 °C, M Jy =X EL L 25, LB At 70 eV, F14H YL
50 ~ 600 m-z", FFHIGER W] 5 min; SR SCAN 94
15 BURAIE & IELFEEEE R SRR K NIST 2014 AR F i BB 2E e, I s T AUH — 1k i
HEFTSE S AT, THEE A A AR B o3& i (i 0850 o SPSSv16.0 3R T 5811530 o

2 HBRSHH

21 BEESEEHEMEES ML 10T, AFEFEE AR SR B E R, M ISR
oA 1.50 ~4.82 mL-kg ', Horp, Fik A B ARG T S iR = (4.82 mL-kg ™ ); A AR Z (3.63 mL-kg );
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P 41 T L ORI A A 6 (1,50 mL-kg ™), 1 IMEREEHOBHEE

=2 A2 Rk K M (P<0.05) . At Tab. 1 The content of essential oil from three Thymus species

3 T L 5 56 18 85 T ) A (Thymus FEE PR/ mL ke ).
) Thymus species Content of essential oil

serpyllum) Y7 #(0.6 mL'kgil)[m]O P B Thymus pulegioides 4.82a

22 BHEFWHEBRSIEER BEARE RS Mg 4l A A& Thymus citriodorus 1.50b

ST R TR R S B T g e Thamus vadearis .

Bl1~3, %2, HE1~3FFZ 2B, 3FE T ARl REFOR 225 1.3 (P<0.05) .

R SRS T R E R AR R e — Note: Different superscript low-case letters indicated

B Skt 5O FLA Y. AR Bk K significant differences at P<0.05 level.

M2, B2, bekedk . BESRANmESE . Hovb, JRUAE T B RS R BLAR RS Tl 2 s A AR L, R 2 1 2

Wy AR X B Ak 0 A 5 (38.25% 1 42.29% ), HAUCR 152 (20.50%, 14.88% ) FIEEE (16.67%, 14.67% )5

P i | B R AL S W2 o D, (AR e o B 22 (55.22% ) s HROAIESE (19.15% ) Mg ke

(5.23%), Wik WA /D T HABPIE, HAS A BERY TG LAk, 2 DRI E W) e e Al A A

) AR TR e 10 1 LA Il b, Fr BRI NS o 70 B 3K 18.89% 3 R T HLARHE it HL Akl s S A
R 20K, X E T 3 A A A IR 22 70K

x10? |+EI TIC $##§ H FL%080 703 1. D
Lool 7.604
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Fig. 1 Total ion current chromatogram of essential oil from Thymus vulgaris

3 P HLE G T2 B o3 R X B A B0 L2 3, AR 3 WU, JE A 1 HE A A ) 53 Ay, S
34 B, 7 BB R ST 92.36%; FE SN H B 37.45%. A M HEE 11.56%. 47 e 5.69%.
yRATHHE 5.15%. 57 B R 5.11% %5 Frie e i AR 2] 70 Fpal oy, %t 28 Fp, A &
B 88.51%; £ Z AL/ M A M 36.01% ., AP 5HE 18.89% , M BE 14.37% ., ROA Tt 3.68%. 7 7iE Ik
2.37% %o R E BELEFRIE] 67 Rk sy, X 35 B, b BB RN 93.19%; EE N H LA
B 40.17%. 1 HEHEE 9.61%. BPAEKE 7.37%. y—Frihds 6.82%. 57 HLE ik 5.06% 45
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Fig. 2 Total ion current chromatogram of essential oil from Thymus citriodorus
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Fig. 3 Total ion current chromatogram of essential oil from Thymus pulegioides
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Tab. 2 Comparative analysis of categories and contents of volatile aromatic components of 3 different Thymus species

FHXT 43 %50/% Relative content

GIES G Pk /Fh
Compound Number of compounds S LA PP LA ENCE
Thymus vulgaris Thymus citriodorus Thymus pulegioides

42 Terpenes 23 20.50 3.04 14.88
% Alcohols 13 7.95 55.22 9.04

F2% Esters 7 1.19 3.26 0.23
%% Phenols 4 38.25 2.06 4229
filil2& Ketones 3 2.54 0.55 -
Bekeds Alkanes 5 5.26 523 12.08
Bk Ethers 2 16.67 - 14.67
%% Aldehydes 2 - 19.15 -
£t Total 59 92.36 88.51 93.19
T = "R AR
Note: “ —” represented non-detected.

®3 3MBEBHMLERSREENSE

Tab. 3 Volatile chemical compositions and relative content of essential oil from 3 Thymus species

FHXT 43 %50/% Relative content

Gi's AR TE/min L BUEE A WEELERE A
No. Retention Time Compound Thymus Thymus Thymus
vulgaris citriodorus pulegioides

1 4.746 o—flF14% 3-Thujene 0.75 0.62
2 4917 3— ¥4/ 3-Carene 0.86 0.49
3 5.270 . %_zgﬁi?figjii;e:;?ic acid, 1.19 0.04 0.23
4 5.876 ¥2:4% Sabinene 0.20 0.12
5 5.989 1—2J—3—M% 1-Octen-3-ol 0.94

6 6.342 (-)—p—IRM (-)-p-Pinene 0.73 0.02 0.64
7 6.443 3T 3-Octanol 0.15 0.16
8 6.803 JKJi#% o-Phellandrene 0.17 0.14
9 7.011 S—FAIHIEE B-terpinene 0.09 0.06
10 7.232 (H)—4—E}fis (+)-4-Carene 1.29 0.92
11 7.560 RA=AERE 0-Cymene 4.58 0.17 7.37
12 7.692 (H)—F7EH D-Limonene 0.49 0.03 0.29
13 7.793 ¥ Eucalyptol 0.50 1.43
14 8.462 S~2 4 p-Ocimene 0.05

15 9.017 y—FAil y-Terpinene 5.15 0.12 6.82
16 9.333 JKA 24 sabinene hydrate 0.41 0.96
17 10.948 AR A4 trans-Sabinene hydrate 0.13 0.16
18 11.074 J5HE Linalool 0.31 0.83 2.56
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4552 3 Tab. 3 continued

FHXTF 43 %50/% Relative content

G5 (REAINTE/min s BUEE A FEELERE A
No. Retention Time Compound Thymus Thymus Thymus
vulgaris citriodorus pulegioides

19 13.884 ZEHERENK L-Camphor 1.54

20 14.121 F4/i% (+)-2-Bornanone 1.00

21 14.367 1 (Elthfl‘—Z%J —%fmet?l?lal—c%yclifr{fnt—zli)%l)ﬁetiﬁlzie_ o 0.55

22 15.667 FIEEMK (-)-Borneol 5.69 2.37 1.87

23 16.563 4—FA A S Terpinen-4-ol 1.58 1.68

24 17.256 SEFFEERE isocitral 0.26

25 17.742 o— VA L-a-Terpineol 0.20 0.41

26 22.638 ' HL F i thymol methyl ether 11.56 9.61

27 23.508 5 B F B Isothymol methyl ether 5.11 5.06

28 25.401 A Geraniol 14.37

29 26.530 JIji= A B cis-Geraniol 36.01

30 27.325 FriElE Citral 18.89

31 30.152 T B Thymol 37.45 2.06 40.17

32 30.530 4—5F A FE-3-H ) 3-Methyl-4-isopropylphenol 0.50

33 30.581 T carvacrol 2.03

34 32,934 3,7- " HH-2,6—F " JATR H ER2,6-Octadienoic acid, 018

3,7-dimethyl-, methyl ester
5—H3-2-(1-H# 23~ LR B Phenol, 5-methyl-

3 35.665 2-(1-methylethyl)-, acetate 0.30 0.09
36 37.520 15547 (—) B-Bourbonene 0.38

E)-3,7-_ -2 6 R ME(E)-3,7-
37 38,391 (E) FP = i 3L TR £, TR (E) 142

Dimethylocta-2,6-dienyl ethyl carbonate
2= 1 H—4,8,8— = F1 H—4— LR HE-BUR[5.2.0) -t

38 40.000 Bicyclo[5.2.0]nonane, 2-methylene-4,8,8- 3.68 3.63
trimethyl-4-vinyl-
39 40.649 M=% hi——J& cis-muurola-4(14),5-diene 0.05
(1R, 5R)—2-H1H—5—((R)—6-F R HE—5—Jf—2—%E) XL
40 41.337 FR[3.1.0]75 FA—2-)% (1R, 5R)-2-Methyl-5-((R)-6- 0.11

methylhept-5-en-2-yl)bicyclo[3.1.0]hex-2-ene
#+—4%¢1,4,7,-Cycloundecatriene,

4l 42.081 1,5,9,9-tetramethyl-, Z,Z,Z- 0.26 0.20
42 42712 WERAK M (+)-epi-Bicyclosesquiphellandrene 032
43 42.895 S~ AW (B)-B-Famesene 0.26 0.36
(IR, 28, 68, 7S, 8S)—8— S N2~ 1-HI -3 I B =
44 43.753 ¥1[4.4.0.02,7155KE(1R,28,6S,7S,8S)-8-Isopropyl-1- 0.42 1.38 0.63
methyl-3-methylenetricyclo[4.4.0.02,7]decane-rel-

45 45.583 B 24 B-Bisabolene 1.97

46 45.608 a—EFM 4 a-himachalene 3.17

47 45.621 KA (+)-y-Cadinene 1.26

48 46.031 E /% (-)-Calamenene 0.30
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4552 3 Tab. 3 continued

FHXTF 43 %50/% Relative content

i PREINIH)/min fead FARE e E A M A
No. Retention Time Compound Thymus Thymus Thymus
vulgaris citriodorus pulegioides

TR SRR 3,7-Dimethyl-2,6-octadien-

49 46.043 0.17
1-yl butyrate
1-SF R H—4,7- " 5-1,2,3,4,5,6-NE 2 1-
50 46.176 Isopropyl-4,7-dimethyl-1,2,3,4,5,6- 0.25
hexahydronaphthalene
51 46.270 S—52IK K B-sesquiphellandrene 0.28
52 47.374 R o~ L1 254% trans-a-bisabolene 5.30
53 48.289 St T BB ALRE neryl isobutyrate 0.98
54 48.825 Fifi# Caryophyllene oxide 1.06 0.47 1.64
—3,7- W 32,6 F—1-FE N RS 2,6-Octadien-
55 50144 TEL6-WFE |- BPIRM 26 Octadien 036
1-ol, 3,7-dimethyl-, propanoate, (Z)

56 50.340 EEVE i Epicubenol 0.30
57 50.396 2—-HFE TR R Neryl 2-methylbutyrate 0.11
58 50.453 y—HE N EE y-eudesmol 0.41
59 65.708 HTHE —Jfi Neophytadiene 0.22

#it 9236 88.51 93.19

3 M E AR A S A2 5, AR MRS W ICH 84>, 70k 3— 2GR R . 4F<1E
K& BRI . (DA L A S . B LA T RS T R A, S 25 A A F AL
gy, S AL o E A B, OO E B F R TR SRR AN, R AR TS
PPERE . TH R RN A1 R 2, e i 2 A U DE | T AR BRI R 1 LA 24 1 388 e A 2 B Y,
ICH A LA B A A i, i 22 A D R R R 24, EA R i i VRGP R SEVE R, frig e A B
FRGIA 15 FREA BT, 46 = & 5 IO A I B AT A T, A P s LA 410 ) 40 AL 2 8 49 s 4 1
B, - g FIAC R A A P 200 AP o 18.89%, At i J& — A AT MR AR AT B R UK A o, AT 07
LA AR TR SR PR 20 AN ST B T, B2 & i Ik 4 i .
3 ¥ i

3 Pl E B ARSI SR T 1.50 ~ 4.82 mL-kg ! Z 8], Horp, FE B A s, A 4.82 mL-kg !, JR
HHBEAFRZ, N 3.63 mL-kg !, MiATE 401 F BRG0S0 RARAR, fCh 1.50 mL-kg ™' 3 F e ELAH
AR FPSRARN IR R B R R 25 5, SR e th 59 Rk &9, 4% 23 Fhilfidis, 13 Fplss, 7 Fhig
25, 4 PSS, 3 FPERZE, 5 PPk, 2 RS, 2 A2, b, SRR B LR E S 34 sy, EECNE
FARM(37.45%) « EF HLIY K . R . p— AT 0 S DN I R Ik 5 A il e AR 29 gy, FR
MM (36.01%) | APREEE . A B, XOA TR RIS B i A% 35 Ay, E8 A
il (40.17%) . A BB Pl 5 BEER . p- MG B B W E AR AR 2k | A
B AR ST A SR R 2E 5, R AR BB N A 33.94% 1A M 11.75%), 16
S0 B I A B B A 82.17% . [RIFf . ANIR] 7 M T B R T o B AR 2 S, TR
A FREREE | ARSI RS . 3 A e AR LAY B A S ANl 2 240 o 22 B4 K, T80 3 Fh LA
Kl &k 22 5 8. Ak, SRR S a BA A 20, Fref At B/ 2015 18.89%, i
HEA ARG R AR o B A B AR AL A AR 5, 4521 o0 o AP AR/ N2
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A A, B EERE  IH RN AR . A5G P B SR, LS iR R
BAr . wadxt 3 Bl B o b, $ RSSO, T LA AR B R T A AL
R AP AR R T AR A AL ARBESEAE AR SN X AT AR B S M.
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GC-MS Analysis of Components of Essential Oil

from Three Thymus Species

CHEN Pinpin', CAI Jinling', MA Xiaojuan', LAN Bomiao', WU Huihuang’, ZHUANG Weidong'
(1. Quanzhou Institute of Agricultural Sciences, Quanzhou, Fujian 362000; 2. Fujian Anxi Tea Factory Co., Ltd. Quanzhou, Fujian 362441)

Abstract: The content and the compositions of essential oils extracted with steam distillation from three species
of thyme (Thymus vulgaris, Thymus citriodorus, Thymus serpyllum) were analyzed by using GC-MS method
and compared. The results showed that the contents of essential oils extracted from the three Thymus species
were 0.15-5.00 mL-kg ', of which the essential oil content of 7. serpyllum was the highest. There were 59
volatile components in the essential oils detected, including 23 terpenes, 13 alcohols, 7 esters, 4 phenols, 3
ketones, 5 alkanes, 2 ethers and 2 aldehydes. 7. vulgaris and T. serpyllum were detected to contain 34 and 35
compounds in the essential oils, respectively, and their relative contents of thymol were the highest (37.45%
and 40.17%, respectively), based on which they were grouped as the thymol type. T. citriodorus was identified
to contain 29 compounds in the essential oil, and its relative content of cis-geraniol was the highest (36.01%),
based on which it was listed as geraniol type, and had a strong aroma of Lemon. There are significant
differences in type and content of components in the essential oil among the three Thymus species, which might

provide some evidences for the development and utilization of the three Thymus species in Quanzhou, Fujiang.
Keywords: Thymus species; essential oil; composition; GC-MS

(RfEYRIE: BFIE)



