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Abstract: Objective To compare and analyze the pros and cons of different extraction methods of volatile oil from
Dalbergia yunnanensis Franch. and the similarities and differences of the extracted chemical constituents, so as to
provide scientific methods and basis for the production of essential oils and related by—products for different usages.
Methods Steam distillation and carbon dioxide (CO,) supercritical fluid extraction methods were used to extract the
volatile oil from Dalbergia yunnanensis Franch., respectively, and the extraction rate was determined. Gas
chromatography— mass spectrometry (GC— MS) technology was used to compare and analyze the chemical
constituents of the volatile oil. Results The CO, supercritical extraction time was shorter, and extraction rate was
higher. The color of the volatile oil was slightly darker, and the remaining powder residue still had aroma, so it
could be used as the basic raw material of incense products, but the economic cost was higher. The economic cost
of steam distillation method was lower, and the volatile oil obtained by steam distillation had light color and good
transparency. The pure dew raw material additionally obtained could be used as an aromatic dew agent, however,
the time for steam distillation extraction was longer, and the extraction rate was lower. After analysis by GC-MS,
39 volatile oil constituents were found by steam distillation method, 25 volatile oil constituents were found by CO,

supercritical extraction method. This showed 13 common volatile oil constituents, there being certain difference in
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relative percentage contents between the two volatile oils, but the main constituent types were alcohols, esters and

alkenes, and the main constituent was nerolidol. Conclusion The steam distillation and CO, supercritical fluid

extraction methods for volatile oil from Dalbergia yunnanensis Franch. have their own advantages, so which method

is supposed to be reasonably selected to produce different types of volatile oil products and by—products according

to the usages of essential oils from Dalbergia yunnanensis Franch..

Keywords: Dalbergia yunnanensis Franch.; steam distillation; CO, supercritical fluid extraction; volatile oil;

constituent analysis
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Table 1 Comparison of the two extraction methods for the volatile oil from Dalbergia yunnanensis Franch.
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Figure 1 Comparison of GC—-MS total ion chromatogram of the volatile oil from Dalbergia yunnanensis Franch. by two

extraction methods
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Table 2 Comparison of analysis of the main constituent
types of the volatile oil from Dalbergia yunnanensis
Franch. by two extraction methods
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Table 3 Comparison of GC-MS analysis of the volatile oil constituents from Dalbergia yunnanensis Franch. by two

extraction methods

- - AN E 53 (%)
5 (min) CAS fhaEX AR KM MG
R RN
1 8.34 3879-26-3 CiuH20 NI R — 1.08
2 8.59 1000333-80-8 CiHxO  (—)-Isolongifolol, methyl ether — 0.09
3 8.76 56691-74-8  C,Hpn0,S (2,6,6-=HIEIRCIR—1-55) I RERR EE 0.09 —
4 9.01 698365-10-5  C;sH..0  (R,Z)-2-Methyl-6-(4—methylcyclohexa—1,4—dien—1-yl) hept—2— — 0.17
en—1-ol
5 9.22 469-61-4 CisHa (=) —a=T WM 0.15 0.07
6 9.42 546-28-1 CisHoe  (+)-B-FH# 0.28 0.12
7 9.64 1000336-80-3 CxHiO, Butyl4,7,10,13,16,19-docosahexaenoate 0.04 —
8 9.90 1000352-67-3 CiHxO  Farnesol (E) ,methyl ether 0.32 —
9 9.99 135118-51-3  CisHnO [(4aS, 8S, 8aR) — 8- Isopropyl- 5— methyl- 3, 4, 4a, 7, 8, 8a— — 0.12
hexahydronaphthalen—2—yl]methanol
10 10.12 1000193-60-8  CisHa  1,1,4a-Trimethyl-5,6~dimethylene decahydronaphthalene 0.27 —
11 10.29 107602-53-9 CisH»O  (3S,4aS,8aR)-1,1,3, 6—Tetramethyl-3-vinyl-3,4,4a,7, 8, 8a— 0.38 —
hexahydro—1H—-isochromene
12 10.41 1000191-00-4 CisHx0. 5—Hydroxymethyl-1, 1, 4a—trimethyl— 6—methylenedecahydronaph- 0.06 —
thalen—2-ol
13 10.50 5956-09-2 CisHx0  (3R)-2,2, 5aB, 98— Tetramethyl- 33, 9af—methanodecahydro— 1- 0.09 —
benzoxepin
14 10.68 639-99-6 Cil0  (18,25,4R)—(-)—a, a— " F - 1- Z G FEAR M ff —8 s —4— F — 0.17
15 1077 107602-52-8  CisHxO  (3S,4aR,8aS)-1,1,3, 6-Tetramethyl-3-vinyl-3,4,4a,7,8,8a—  0.25 —
hexahydro—1H-isochromene
16  10.83 644-30-4 CisH,  a-FEH0 0.31 —
17 11.17 10425-87-3 CuHn0  3-HJE-1-(2,4,5- = L5 - T hx 0.06 —
18  11.64 6892-80-4 CisHaO S 1.83 0.82
19 1175 19431-80-2 CisH O 1R,5R,95-11,11-—"H%k—4, 8- H FLXOA[7.2.01 - 5-T% 0.11 —
20  11.84 35727-45-8 CisHxO  [1R- (1, 2at, 3B, 6)]- 3— ethenyl— 3— methyl— 2— (1- methylethe- — 0.13
nyl)—6-( 1-methylethyl )—Cyclohexanol
21 12.39 108533-24-0  CisHxOs  2-Butyloxycarbonyloxy—1, 1, 10~trimethyl-6,9-epidioxydecalin 0.26 0.19
22 1255 6750-60-3 CisHaiO  FEEI A T 0.45 —
23 12.86 22567-36-8 CisHasQr LI ZBEE ALY A 0.80 0.53
24 13.37 1000132-11-0 CiHx0. Formic acid, 3,7, 11-trimethyl-1,6, 10~dodecatrien—3-yl ester 0.22 —
25  13.88 7212-44-4 CisHxO  FEAL R 63.20  39.30
26 14.19 21473-37-0  CipHyO. (1RS,4SR)-p-Menth—2-ene-1,4~diol 243 —
27 1422 194607-96-0  CisHxO 2-((4aS,8R,8aR)-4a,8-_H3£-3,4,4a,5,6,7,8,8a—1 /\H — 0.39
Z5-2-F5) N2
28 1434 552-02-3 CisHxO  ZRAEA T 2R — 0.41
29 15.09 77143-32-9 CuH:0  5,5-dimethyl-4—(3-oxobutyl )—Spiro[2.5]octane — 3.28
30 1531 489-86-1 CisHasO (=) -1 BB 0.22 1.07
31 1542 1139-30-6 CsH,0 A& — 272
32 1558 77-53-2 CisHoO  (+) =5 0.25 —
33 15.85 515-20-8 CisHL0  ARFEEE 0.23 —
34 1624 1139-17-9 CisHxO ()-SR 0.38  39.04
35 16.68 1000374-18-0 C;sHx0O  a—acorenol 0.31 0.33
36 17.45 19888-34-7 CisH20 AR 1T 4.38 4.45
37  18.03 24034-73-9 CaoHyO  F5 Iy A I — 0.52
38 18.42 1000412-41-4 CsHx0, Bisabolol oxide B 0.17 —
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39 18.65 1000197-43-8 CisHy0. 2— Naphthalenol, 2, 3, 4, 4a, 5, 6, 7- octahydro— 1, 4a— dimethyl— 0.09
7-(2-hydroxy—1-methylethyl )

40 18.75 93787-91-8 C7H%0; (E,E,E)—lz—acetoxy—2,6, 10-trimethyl-2,6, 10-Dodecatrien—1-ol — 1.12
41 19.18 1000336-36-7 CiHy0, 4,7,10,13-/NZ8G 0 H iR 1.55 —
42 19.40 1000374-17-9 CisHxO  7—epi-cis—sesquisabinene hydrate 0.41 —
43 19.61 1000333-59-4 CyH40. 10, 12-Tricosadiynoic acid ,methyl ester 0.33 —
44 20.27 515-69-5 CisHoO 2021 3.03 1.09
45 2248 4602-84-0 CisHaO W 2.63 0.32
46  22.68 86917-79-5 CisH»O0  Eudesma-3, 11-—"J&—2-fi 0.08 —
47 22.99 56192-70-2 CisH»O  (Z)-a—Atlantone 0.59 —
48 23.43 1000336-72-2 CyHi0, i-Propyl-5,8,11, 14, 17—eicosapentaenoate 0.04 —
49 25.88 1000336-38-4 CiH»0O, Methyl-3-cis,9—cis, 12-cis—octadecatrienoate 0.90 2.49
50 26.72 22599-96-8 CH»0,  2-WHIIE-(3B,5a) —IH i b -3 12.77 —
51 31.00 1000415-51-8 CiHx»BrO; Phthalic acid, 7-bromoheptyl butyl ester 0.05 —
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