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Difference Analysis of Volatile Components in Roots, Stems and Leaves of Gaultheria yunnanensis by
GC-MS

PU Jian', YAN Ting"*, KUAI Qingye”*, WANG Aimin’, ZHENG Lin’, LI Yongjun', HUANG Yong’(1. Guizhou
Yibai Pharmaceutical Co., Ltd., Guiyang 550008, China; 2. School of Pharmacy, Guizhou Medical University,
Guiyang 550004, China; 3. Guizhou Provincial Key Laboratory of Pharmaceutical Preparations/State Key
Laboratory of Medicinal Plant Efficacy and Utilization, Guizhou Medical University, Guiyang 550004, China;
4. Education Ministry Engineering Research Center for the Development and Application of Ethnic Medicine and
TCM, Guizhou Medical University, Guiyang 550004, China)

ABSTRACT OBJECTIVE: To compare the volatile components extracted from the roots, stems and leaves of Gaultheria
yunnanensis. METHODS: Steam distillation method was used to extract the volatile oils from roots, stems and leaves of G.
yunnanensis. Chemical constituents were analyzed by GC-MS. NIST 2011 standard mass spectral library was adopted to select the
chromatographic peak with a matching degree higher than 80, and combined with relevant literatures for identification. Relative
percentages of chemical constituents were calculated by peak area normalization. RESULTS: Totally 95 chromatographic peaks
were detected in valatile oil from the roots of G. yunnanensis and 54 chemical constituents were identified, accounting for 82.35%
of the total content of root volatile components. The constituents with relatively high content were methyl salicylate (20.30% ) ,
n-hexadecanoic acid (19.86% ), (Z, Z) -9, 12-octadecadienoic acid (9.26% ) , phenanthrene (4.37% ) and so on. Totally 69
chromatographic peaks were detected in volatile oil from the stems and leaves of G. yunnanensis and 46 chemical constituents were
identified, accounting for 97.10% of the total content of volatile components in stems and leaves. The constituents with relatively
high content were methyl salicylate (86.72% ), n-hexadecanoic acid (2.60% ), (Z,Z,Z)-9, 12, 15-octadecatrienoic acid (1.25% )

and so on. Both of them contained 16 common constituents
such as alkenes esters, acids and so on. CONCLUSIONS: The
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Fig 1 Total ion chromatograms of volatile compo-
nents from the roots, stems and leaves of G.

yunnanensis
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Tab 1 Composition of volatile components from the roots, stems and leaves of G. leucocarpa

i i A AAEL
e Py 3%t SRR L
W% 1 14909 ()20 (2)-2-decenal CiHO 0s -
2 18858 KM Longifolene CisHa 027 -
3 19000 A Caryophyllene CiHy 031 -
4 19070 a-HIARG: 2,3,4,7,8, 8a-Hesahydro-3, 6, 8, 8-tetramethyl-[3R- (30, 32, 7f, 8 CisHa - 0.05
@)]-1H-3a, 7-methanoazulene
N 2078 o g-muurolene CisHa 034 -
6 209 EREEREE 1,2,3,5,6,7,8, 8a-octahydro-1, 8a-dimethyl-7- (1-methylethenyl) -[IR-(1 ~ CisHa 0.12 -
@,78,8a0)]-naphthalene
7 24260 [1aS-(Taa, 320, Taf, o) 51,1, 30 = FEET- U AE-— S I (18- (Taa, 3aa, Taf, Tb)]-decahydro-1, 1, a-trimethyl-T-methylene-1H-  CisHy 120 003
il cyclopropafajnaphthalene
8 398 -+ I-elcosene CuHy 0.10 -
9 518 fEG Squalene CyHy 014 -
Bk 10 9399 fCIR 2-(5-HIE-S- AR I k-0 E ) -2 S B Ethyl 2-(5-methyl-S-vinyltetrahydrofuran-2-yl )propan-2-yl carbonate CsHx0: - 0.05
11 13521 KR Methyl slicylate CHO: 2030 8672
12 15.093 KRB 2-hydroxy benzoicacid ethylester CHy0;5 0.19 0.33
13 BT 2FHA-REo- LR R 2-hydroxy-4-methoxy-6-methyl-benzoicacid methylester CiHiO: - 0.20
14 25297 KHRRCHE n-hexylsalicylate CiHi0; - 0.18
15 0176 KRR TR Phthalic acid isobutyl nonyl ester CiHOs - 0.11
16 2919 PAFRCFTH 1,2-benzenedicarboxylic acid bis(2-methylpropyl)ester CieHx0s 130 -
17 29.489 VIR 2-hydroxybenzoic acid phenylmethyl ester CiHnO; - 0.06
18 31072 APECHER--TE-R TR 1,2-benzenedicarboxylic acid-butyl2-methylpropylester CieH0; - 0.33
19 210 HENRS T Eicosyl pentafluoropropionate CsHaFO, - 0.16
% 20 16179 EHE Saffole CiHi0; - 0%
2 2088 ZE[2,1-b]eER Naphtho[2, I-b]thiophene CoHS 026 -
% n 15763 (2)-5-T =AM -2 =4) -nkwil (Z) -3-butyldihydro-4-methyl-2(3H)-furanone CHOx 158 -
23 19.825 B IAT (E)-6, 10-dimethyl-5 ,9-undecadien-2-one CiHz0 1.09 -
Y 20.662 ﬂ‘)%? [ii] (E )-B-ionone CiHuyO - 0.19
25 22m 3 4T -8B A3 U F - I - 1 3 4-dihydro-8-hydroxy-3-methyl-1H-2-benzopyran-1-one CyHi0s 0.40 -
26 28792 Hif 6,10, 14-trimethyl-2-pentadecanone CyHxO - 0.18
Bk v 15947 T Nonanoic acid CHyO, 094 041
pii 18615 L% n-decanoic acid CH{(CHJCOOH 148 014
29 8552 Tk Dodecanoic acid CuHx0, 2.69 0.36
30 21312 WEER Tetradecanoic acid Ci:Hx0, - 0.38
31 29678 kR Pentadecanoic acid CisHy0; 158 -
3 31380 AR Palnitoleic acid Cis0; 054 -
33 30455 HiliR n-hexadecanoic acid CiHx0, 19.86 2.60
34 B35 2FH-(Q-BIR R BhE- A 2-hydroxy-2-(2-hydrosybenzoyl ) hydrazide-benzoic acid CuHinO:S - 0.13
35 U783 TR (2,2,2)9,12,15-octadecatrienoic acid CiH0, - 125
36 35.307 T (,7)9,12-octadecadienoic acid CisHy0, 9.26 -
3 35388 i Oleic acid CiH0; 9 -
% 38 4786 HHE O-xylene CHy 0.11 -
39 16476 2,3,6-—4f% 1,2, 4-trichloro-3-methyl-benzene CH;Cy - 0.05
40 17383 LRS-l AR 2-methoxy-3-(2-propenyl)-phenol CyHi0, 0.16 -
41 18718 RETER Methyleugenol CiHO; - 0.12
i) AN DATHTHER 2, 4-bis( 1, I-dimethylethyl-phenol CH:0 035 003
43 8T H Fluorene CiHy 241 -
44 25210 1,6-"HHEA-(1-HHEZ K )2 1, 6-dimethyl-4-( 1-methylethyl)-naphthalene CisHis 1.4 -
45 25697 AEA Hexachlorobenzene CiCs - 0.08
46 25865 1-fHA 1-methyl-9H-fluorene CiHa 0.54 -
47 21712 ¥ Phenanthrene CiHp 437 -
48 27912 o Anthracene CiHy 0.11 -
49 3004 1-HULE 1-methyl-1-anthracene CisHa 0.15 -
50 30037 2-HEE 2-methyl-phenanthrene CiHp 043 -
51 30418 UEIRE 4H-cyclopenta[def]phenanthrene CisHu 021 -
52 B4 FREL 4= HE1,2,3,4,40,9,10,100-AHHE Isopropyl-1, 1, 4a-trimethyl-1,2,3,4,42,9,10, 10a-octahydrophenanthrene ~ CyHy 0.63 0.08
53 B39 KE Fluoranthene CiHy 0.63 -
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Continued tab 1

[ 13720 (24T (E,E)-2 4-nonadienal CH.O 009 -
55 15531 E-Q-540 (E)-2-decenal CHiO - 026
56 16757 B2 4K N (E,E)-2,4-decadienal CiHiO - 031
57 2108 R Pentadecanal CisHyO - 0.06
58 26135 FuEE Tetradecanal CuHx0 047 -
59 28317 B Hexadecanal CisHnO 0.20 -
60 28598 (4E,8E)-5,9,13-= A URR-4,8, 12-= Ik (4E,8E)-5,9,13-trimethyl-4,8, 1 2-tetradecatrienal CiHx0 020 0.07

Bk ol 16703 (E)3-FHE4- (E)-3-methyl-4-octanolide CoH0s 15 -
6 0607 R (E)-3,7, -trimethyl-1,6, 10-dodecatrien-3-ol CHs0 - 0.04
03 B84 HIAR Cedrol CiH:0 - 036
64 US4 (2R2)-1,2,3,4,40,5,6,7- N 0,0, 40, 8- P FE-D- 5T (R2)-1,2,3, 4, 4, 5, 6, T-chydro-a , o , da, S-tetramethyl-2-  C,H0 050 -

naphthalenemethanol
65 24903 o-EEfRTRE a-cadinol CisHxO 0.71 0.12
66 37.905 3 Ferruginol CuHO 0.09 -
67 38176 4,8,12, 16 HA-Eh-4-BE L 4,8,12, 16-tetramethylheptadecan-4-olide CuHu0, - 0.02
68 45506 /\bik-1-pE Octadecen-1-ol CisHyO - 0.03

Bk 69 B897 ik 2,6,10, 14-tetramethylhexadecane CuHa 0.16 -
70 34648 1-(1,5-ZHIECHD)4-(4-FEIE) SR 1-(1, 5-dimethylhexyl)-4-(4-methylpentyl)-cyclohexane CaHo 020 -
7l 35658 EfLhE Heptadecane CoH - 0.04
n 35761 BRI 1-bromooctadecane CisHse 020 -
7 36112 (2)-BUR{108.0] =14 (Z)-bicyclo[10.8.0Jeicosane CoHo - 0.04
74 37387 ECtRkE Hexacosane CiHa - 0.06
75 37452 S Docosane CuHa 0.21 -
76 38970 A Cyclotetracosane CuHy - 0.02
7 39094 FZFE Tetracosane CoHy 0.07 0.05
78 40.688 “F Tk Pentacosane CuHs 0.11 0.10
79 45058 A Octacosane CxHss 0.07 -
80 46198 Eh Eicosane Cally 004 0I5
81 47.191 | 1-chloroheptacosane CyHsC 0.07 0.02
82 47591 12 EFABE Hexadecyl- oxirane CiHs0 - 0.03
83 48.088 o iV Octadecane CuHss 0.03 0.09
84 48088 Et—E Heneicosane CoHa - 0.03

TR PN oh

Note: “—"means not detected
(2.85% ) it 10Fh(1.16% ), Hirh  AHXTH 20 & ks
i O HE R AR A A KA R B R (20.30% ) b A R
(19.86% ) . . Jh 2 (9.26% ) . AE (4.37% ) . T % TR
(2.69%) .25 (2.41% )% .

75 B A ZE I R i R 1 69 € 10, S
Horp 46 P Ak 2 Bl 4y, 2R 0 R R T
97.10% , 43 5l K« M JE 25 2 A (0.08% ) . g 25 9 Fb
(88.14% ) Z2E 1 7P(0.98% ) HilZs 2 7 (0.37% ) R
TR (5.27% ) RIS 5F0(0.36% ) (BEA 4 F1(0.70% ) |
B 51 (0.57% ) HEfEE 11F1(0.63% ) . For  AHXT EH
O3 T B R P R MR KR H TR (86.72% ) (i
HEIR (2.60% ) IVJRRIR (1.25% )55
24 BEBEERMEMIZEL MRS LB
241 JEHENS  BEERAZENE KA
16 4™, 43 591 o AR 28 4 R 1 i A A 5 2 119 48.87 % il
91.30% . i, I RIS LR X E 4 F i 5h
1.20% ,0.03% ; BE2E 2, X 4335 /434 20.49% |
87.05% ; FR IS 4 R, M X H 43 &% & 4 9l M 24.97%
3.51% ; ZRIN A 2 B, AH X E 4 5 & 4 510 0.98%
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0.11% ; BEZE 1 Fh, AT A 203 553 511 0.20% ,0.07 % 5
P2 1A AR A 43 S A 5 0.71% ,0.12% s Kt Je s 5
B AR E A &5 0.32% .0.41 % o

24.2 MANRS SEEEEWELERS L, B
AT B35 MR A 38, AR R MR B
) 33.48% , Ho b J& J& 2 7 Fh (1.46% ) (R 25 1 F
(1.30% ) 23R 171(0.26% ) \BAZE 371 (3.07% ) R
4 Fh(13.29% ) K B2 11 Fh (10.36% ) . 2K 3 Fh
(0.76% ) BEFE 3F1(2.14% ) FileA5F1(0.84% ). Hik
B R NE N A, B 2B R R
A 30 Fh, 5 ZE IR B A B Y 5.80 % , g kR
K 1A (0.06% ) EEIE TN (1.09% ) A IR 1 Fp
(0.98% ) HZE 2 F1(0.37% ) .FRIS 3PP (1.76% ) FRIFA
3A(0.25% ) EZE3FH(0.63% ) \IEZ 40 (0.45% ) It
1256 F11(0.22%) .

X HEARFZE T rp R o BB, B S B
FITRZE(21.79% .88.14% ) \IRI:(38.26% .5.27% ) 57
PO R AP AT — s AR , #8 7  K TR
HIE(20.30% .86.72% ) F7AH 2 (19.86% .2.60% ), H I
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IR PR B A3 TEHE 1A J Fr i  BIT of BBIAR  (H
R PSR A EES . RIS
A, 2R RS O S R . AR
M B S AT AR DS RS IR S RS RIR
P2 B2 ek Ay s AR RN ZE I A [ e M B A3 1)
AHXS A 435 5730k 48.87% .91.30% o
3 it

BEHAARA PR R BUEA R E )
A IRYT I RGP M 255 2 2T E A, B
PEEAR et i m s AR AR, K IR R &3
B A R RN ZE I 3 1) B A A, FLAR B 43 2 ' 4l
420.30% 86.72% o 7KAH TR W IR Ny JC A BLHIR B (1Y
AR AT FApR B A, KRBT B . i A& HAT f A
I B S I AR, AN AR 38 B A5 2 A v 1 3
43, AR IR T A 2 & Tl o 1) 5 2 1 FIARRAE 1 o
A3, AR 5 TR A S B B AR YT KR O R Y
FEELPI I A BT GE , KA R F TR AT RE A A
il 4 € R A BR AT A SR AR IR TR L K W 5 A R R AR T
FFTA Y 222580800, SR K A R Ak B 5k v A - e
1, BE IR 00 LR KR, AR AL 5 ik 5 2 1
B RN A REE (PAL) . KR Z B AL (PPO) i
AL (POD) SRR F A A 5,

TEZ B A R ZE 0 h 8 A RS, s
g IR IR SRR IR Ly o BFIE LB, AR
G A B PR AE T, BRI g Ak
B BRI BT/ R AR AR R U B S T R
ZBAE YR T35 A AR AZE 2 & b AR
AERT T 43 2 B s L 35 38.26% o HAETEXS TP 15 &
B VRN AR AT — B W HAT — 22
FE . BB FARFZEMN TR S AR Z RIS,
XA A BT AT RE AR I A A ROCR IR . & AR
MRS R BRI R A e B
JRIRR BTAR RO PR IR BT YE R,

2 W B vy o R | Uy s RE /Y )5 0 e s )
IK A R R AR , L oA o o ZEARANZENT 1) 16 F
FHIFE P 10 v KA e H R AR T (5 20.30% , 7E 25
b 86.72% , ik B ZE I rp i) 32 B R LA K B
i H e , AT AR e U 55 2 R 25 30 5 A R
TEZEM A 1 2.6% , TAERR P 5 19.86 % , T AR Fh iy 3222
B3R K A R R R AR AR R, LA R L 40 3 Ik ok A
T Ak B /N 2R A B bt A T /e A o TRl Bs, MR =E
A E A A PR BT, AOFRREER R A
(MR AN (RS s S (W S R DA S =3
F M AT T, 7 B A AR R 2R I P 4 R oA B 22 5
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