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Comparison of essential oil components of needles
between Abies ziyuanensis and A. yuanbaoshanensis
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Abstract; In order to compare the chemical constituents of essential oil of needles from Abies ziyuanensis and A. yuan-
baoshanensis, essential oil of needles were extracted by steam distillation, and were determined by GC-MS analysis. The
relative content of each component was calculated based on the peak area normalization method. The results were as fol-

lows: 21 and 22 kinds of chemical substances were identified in the essential oil of needles from A. ziyuanensis and
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A. yuanbaoshanensis, respectively, among which 15 kinds of chemical substances were the common components of these

two firs; The olefinic substances were the highest content in essential oil of needles from both A. ziyuanensis and A. yuan-

baoshanensis, the proportion were 95.94% and 95.02%, respectively. Among the common components of these two firs,

B-Pinene, 1-Caryophyllene, Camphene, a-Caryophyllene and Terpinolene have high development and utilization values;

in terms of non-common components, a-Terpineol and a-Pinene in A. ziyuanensis, a-Muurolene and leaf alcohol in

A. yuanbaoshanensis both had great development and utilization values. This study provides a theoretical basis for the

development and utilization of these two firs.
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Abies ziyuanensis and A. yuanbaoshanensis

Extraction rate of essential oil of needles from

B i BT LERLIDSETS PEIOR
gl Needle Essential oil  Extraction
Species quality quality rate

(g) () (%)
FRR 250.00 2.17 0.87
A. ziyuanensis
TFEILE 250.00 2.68 1.07

A. yuanbaoshanensis
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Fig. 1 Total current of essential oil of needles from Abies ziyuanensis (A) and A. yuanbaoshanensis (B)
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Table 2 Species and contents of chemical substances in essential oil of needles from Abies ziyuanensis and A. yuanbaoshanensis

BE oy it Wi cs WIRLA LEILE
No.  Compound Molecular  Molecular  A. ziyuanensis ~ A. yuanbaoshanensis

formula weight (%) (%)

1 % Leaf alcohol C,H,0 100 — 2.72+0.18

2 H 485 2, Methoxyacetaldehyde C,H,0, 74 2.57+0.10 —

3 2,3- IR [ UK A M5 (1R ,4S) 2,3-Dimethylbicyclo [ 2.2.1]hept-2-ene C,H, 122 0.63+0.15 4.29+0.60

4 =F£ifl Tricyclene CoH, 136 0.74+0.16 0.96+0.13

5 ZEE a-JEH (1S) -a-Pinene CyoH,g 136 32.39+14.81 13.24+2.73

6 ¥ Camphene CoHy 136 5.97+0.52 8.4421.42

7 B-JRM B-Pinene CoHy 136 4.58+2.00 14.19+1.97

8 B-MIIE B-Thujene C,Hy 136 1.82+0.47 17.78+5.30

9 a-7K M a-Phellandrene CoH, 136 — 0.38+0.04

10 D-¥4 D-Limonene CyoH,g 136 5.26+2.65 —

11 ZHY% Ocimene C,oHy 136 0.61x0.11 0.76+0.07

12 S5AMlE Terpinolene CpoH, 136 0.53+0.18 0.95+0.09

13 o-FAVHIEE a-Terpineol C,,H,,0 154 0.75+0.26 —

14 «-BEWE MMM a-Cubebene CH,, 204 0.16+0.09 0.33+0.14

15 YR a-Pinene C,H,, 204 1.43+1.23 —

16 B-Hi#F/i B-Elemene C,H, 204 0.44+0.26 0.34+0.14

17 1-A 74 1-Caryophyllene CsH,, 204 16.74£8.19 9.73+1.62

18 HBERMRAEFM M Germacrene D CH,, 204 — 0.68+0.01

19 a-fAth s a-Caryophyllene C,sH,, 204 5.58+3.34 5.08+0.50

20 d-#:AAME d-Cadinene C,H,, 204 4.48+3.45 7.95+3.82

21 1,2,4a,5,6,8a-NE-1-52 -4, 7- " I HEZE C,H,, 204 — 1.08+0.38

1,2,4a,5,6,8a-Hexahydro-4,7-dimethyl-1-( 1-methylethyl ) -naphthalene

22 EEWENIMA Cubebene C,H,, 204 8.29+2.38 5.49+2.91

23 o TH a-Selinene CsH,, 204 2.14+1.37 —

24 AR a-Muurolene C,H, 204 — 1.07£0.27

25 a-iBM a-Famesene CsH,, 204 3.45+1.78 —

26 g-HHME g-Cadinene C,sH,, 204 1.44+1.14 2.66+0.77

27 1,2,3,4,4a,7-7N8-1,6- —H H-4-(1-HE L H) -2 CsHy, 204 — 0.22+0.06

1,2,3,4,4a,7-Hexahydro-1,6-dimethyl-4-( 1-methylethyl ) -naphthalene
28 (la,dan,8an)-1,2,3,4,4a,5,6,8a-/\NA-7-H 34T 3-1-(1-H 3 C H, 204 — 1.65+1.04

L) A1 iR
(la,4a0,8a0)-1,2,3,4,4a,5,6,8a-Octahydro-7-methyl-4-methylene-1-
( 1-methylethyl ) -naphthalene

: RHPEGE M + frrfEe, "R, TR,

Note: Data in the table are x+s, “—” means not detected. The same below.
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Table 3 Common ingredients of essential oil of needles from Abies ziyuanensis and A. yuanbaoshanensis
45 (&2 PR TLE IR
No. Compound A. ziyuanensis ( %) A. yuanbaoshanensis (%)
1 2,3- T H LUK A M (1R ,4S) 2,3-Dimethylbicyclo [ 2.2.1]hept-2-ene 0.63+0.15 4.29+0.60
2 =31 Tricyclene 0.74%0.16 0.9620.13
3 ZEJiE a-JRM (1S) -a-Pinene 32.39+14.81 13.24+2.73
4 %M Camphene 5.97+0.52 8.44+1.42
5 B-TE) B-Pinene 4.58+2.00 14.19£1.97
6 B-M 14 B-Thujene 1.82+0.47 17.78+5.30
7 B4 Ocimene 0.61£0.11 0.7620.07
8 SEAM I Terpinolene 0.53+0.18 0.95+0.09
9 a-¥E T i M a-Cubebene 0.16+0.09 0.33+0.14
10 B 75 B-Elemene 0.44+0.26 0.34+0.14
11 1-f1 7% 1-Caryophyllene 16.74+8.19 9.73+1.62
12 a-fi 71#i a-Caryophyllene 5.58+3.34 5.08+0.50
13 d-FE#A G d-Cadinene 4.48+3.45 7.95+3.82
14 PEVE TR Cubebene 8.29+2.38 5.49+2.91
15 o-FLHAME g-Cadinene 1.44+1.14 2.66+0.77
S i Total content 84.40 92.19
* 4 BEABMTE LA AR5
Table 4  Specific ingredients of essential oil of needles from Abies ziyuanensis and A. yuanbaoshanensis
s (%<2 BRI AZ JCE LB
No. Compound A. ziyuanensis (%) A. yuanbaoshanensis (%)
1 B Leaf alcohol — 2.72+0.18
2 a-/KFE M a-Phellandrene — 0.38+0.04
3 AERARFE 4% Germacrene D — 0.68+0.01
4 1,2,40,5,6,8a-NA-1-F A H-4,7- T HZE — 1.08+0.38
1,2,4a,5,6,8a-Hexahydro-4,7-dimethyl-1-( 1-methylethyl ) -naphthalene
5 a-MK 2% ¥ a-Muurolene — 1.07+0.27
6 1,2,3,4,40,7-N5E-1,6-2 W 3E-4-(1-H 3L 208 ) -Z% — 0.22+0.06
1,2,3,4,4a,7-Hexahydro-1,6-dimethyl-4-( 1-methylethyl) -naphthalene
7 (1a,4aa,8aa)-1,2,3,4,4a,5,6,8a-/\&(-7-F F-4-0 FF JE-1-( 1-F 3% — 1.65+1.04
L) A7 RS
(la,4ad,8aa)-1,2,3,4,4a,5,6,8a-Octahydro-7-methyl-4-methylene-1-
( 1-methylethyl) -naphthalene
8 F 403k 2 % Methoxyacetaldehyde 2.57+0.10 —
9 D474 D-Limonene 5.26+2.65 —
10 a-FAIHEE a-Terpineol 0.75+0.26 —
11 a-JEH a-Pinene 1.43+1.23 —
12 a-fr i a-Selinene 2.14+1.37 —
13 a-1%:Je i a-Famesene 3.45+1.78 —
S5 & Total content 15.60 7.80
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Fig. 2 Chemical compositions of essential oil of needles from Abies ziyuanensis (A) and A. yuanbaoshanensis (B)
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Table 5 Similarity of volatile constituents of essential oil of needles from A. ziyuanensis and A. yuanbaoshanensis

B3| Types

BH Trem e , , , e ,
SR s s (=N R L (I
Total volatile constituents Olefins Alcohols Aldehydes Naphthalenes Terpenoids
IR PREE 0.54 0.64 0.00 0.00 0.00 1.00

Similarity coefficient

REHE i HAE e 29 Bl o (SR Fn TR,
1992a, b) , U B[R] — % Foft {EURS vl 452 BOGHR A02 AS ] I
YU AR ] 3 — W 5 J5 AT I 58 R A2
22 T PR A RIS TR M T 1 kB OD A — 3K
(fEEZESE2018) , 76058 ¥ LU AL ( Pinus taiwan-
ensis ) PNEF 8 I MBS | A 2 5 38 2 RPN [R) 5 5 A
B FARA B8 400 % 08 104 FhoR 43, FEh K 2%
ZRIRIE Y E I 68 B, ¥ R B Y 91.33%,
17 I B AR Bk M E 65 B, o E & R
72.81% (F 1 PR HI 22 48 2K, 2016) |, B EAAS 6] 1Y K
TR A I P Al 2R R TR
3.3 5HMAEHFAMHMTERELER S LR
ABEGE , BEIR A T S 21 FhoAl 2 R
Oy, Holh 2 i€ a-TR M (32.39%) A1 1-£3 A7 Hs (16.
T4% ) TR K, ST E IR A2 S E 22 Fi ik
WAy, Hody B AT (17.78% ) B-TE M (14.19%)
FIZERE a-JR M (13.24% ) & B, H A K
RS ZRNRIE PR U YT Y2 42 (Abies faxoniana ) £ MG

WIFZ GC-MS 43 BTG W10 %558 ) 50 Ak &,
o R R BB (41.35%) L a-TERR (22.31%)
T (17.87% ) 55 ) Joi ( BELAE 45, 1988 ) |, MM 7E
AR FE H GRS A2 RN OG5 L0V AZ 5 ARG I H A A
I, B a-JRIGTETC T LR A2 P R A, BAR 7R
PRIRAZ ORI A W) BT B E D IR S
FICE LR AZ h BSR4k I 1R B0 R & B
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