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Oil-water distribution characteristics of volatile oil from Dalbergiae Odoriferae
Lignum by steam distillation
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Abstract: Objective To reveal the extraction, distribution, and influencing factors of volatile components in the extraction process of
Dalbergiae Odoriferae Lignum (DOL). Methods Volatile oil was extracted by steam distillation, and the extract was collected every
30 min to separate the aromatic water part and the volatile oil part, of which chemical composition was analyzed by GC-MS. Results
A total of 136 volatile constituents were obtained, of which frans-nerolidol, (E)-B-famesene, and a-farnesene were the main
characteristic constituents. A total of 22 kinds of components distributed only in water, 13 kinds only in oil and 101 kinds in both oil
and water. The specific components in water were positively correlated with the dissolution/diffusion of the main characteristic
components in aromatic water, while negatively correlated with the main components in volatile oil. The water solubility of the unique
components in water is the highest. The results of principal component analysis showed that PC1 (melting point, surface tension, polar
surface, negative correlation of refractive index) and PC2 (polarizability, molecular weight, boiling point positive correlation, negative

correlation of water solubility) were the principal components that lead to the difference of component distribution. Conclusion
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Affected by the physical and chemical properties of volatile component itself, some components specifically distributed in water

which increased the content of main components in the aromatic water, resulting in volatile oil extraction process easy to

“emulsification”, in turn, leading to an important reason for the declining quality of volatile oil.

Key words: Dalbergiae Odoriferae Lignum; volatile oil; volatile components; GC-MS; double internal standard method; distribution

characteristics; steam distillation; #rans-nerolidol; (E)-B-famesene; a-farnesene; diffusion; solubility; principal component analysis;

melting point; surface tension; polar surface; refractive index; polarizability; relative molecular weight; boiling point; emulsification
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Table 1 Extraction of volatile compounds from DOL by steam distillation
EmBH ﬁ@/ Wﬁ% AHtER HAamAH g RN AT AtER
(mgmL™)  FE (mgmL™)  FE
o 000066-25-1 341X 107 100089 WAL | 2-2.5-4,5-— AL 000873-64-3 5.29X 107 141,061 HkILH
IERFE 000071-41-0 763X 107> 88.089 Wik A | 4-F A s 001003-67-4 0.495 109.053 MKALA
L1 000073-40-5 0.159 151049 JHKIEAT (13,5 B =T Hebi ki 001020-31-1 9.61X 107 222,162 K
E 000076-22-2 3.02X 107 152120 KA | 1-FE4-(1- R LM% 001195-32-0 3.06X 107 132,094 k3L
ik 000078-70-6 3.79X 107 154136 7KL | 2-cyclohexen-1-ol,2-methyl-5- 001197-06-4 8.19X 107 152,120 k3L
% 000091-20-3 3.15X 107 128,063 AKILA]| (1-methylethenyl)-,cis-
[ 000098-55-5 1.90X 107 154.136 k3L | = A SRRk 001529-17-5.0.0227 166081 k3th
3-RT -1 000100-50-5 236X 107 110073 ik | 1.2-— HHE-HR O 001674-10-8 2.12X107* 110.110 ifikILE
R 000100-52-7 6.50X 107 106.042 7KL | R-2- 4R 002548-87-0 478X 107 126,104 JliKILE
CHE 000105-31-7 100X 107 98.073 7kt | cyclohexane, -cthenyl- 1-methyl-2-(1- 003242-08-8 1.94X 107 204.188 k3L
AV 000106-28-50.0102 222198 i R## | methyletheny])-4-(1-methylethylidenc)-
2,6- = FIE-5-BHA 000106-72-9 8.51X107° 140,120 K4 | 3-methyl-3-hexene 003404-65-7 134X 107 98.110 Jlik3LE
3-FED- T 000107-86-8 116X 107 84,058 7KL | 2,4- = AR 003710-43-8 174X 107 96.058 JliK3LAH
P 000108-88-3 6.83X 107 92.063 /KL | 2,6,10-dodecatrien-1-0l,3,7, 1 1-trimethyl(ZE)-  003790-71-4 256X 107 222.198 3k t%
A BT 000110-93-0 843X 107 126,104 kSt | 1H-benzocycloheptene,2,4a,5,6,7,89.%- 003853-83-6 245X 107 204.188 JliK3LH
1,5-ZiR 000111240 134X 107 227915 MK octahydro-3,5,5-trimethyl-
B 000111717 3.96X 107 114104 A3 9-methylene-,(4aS-cis)-
4-RIERZ 000122-00-9 311X 10°* 134,073 7KL 2,6,10-dodecatrien-1-013,7,11- 004128-17-0 9.73X 107 264209 KL
pupe: s 000123-08-0 643X 107 122,037 ik trimethyl- acetate,(E,E)-
7 000294-62-2 233X 107 168.188 KA | &40 004602-84-0 0.0415 222198 kLA
1-methyl-4-(6-methylhept-5- 000451-55-8 0.016 1 204.188 37K IEH | valeric acid, 2-tetrahydrofurylmethyl ester 005451-86-5 1.58X107* 186.126 ifikIL
en-2-yl)cyclohexa-1,3-diene neointermedeol 005945-72-2 8.15X107° 222.198 JliKk3LE
Te e 000464-48-2 3.03X 107 152.120 /KL | Uit 005989-27-50.0417 136125 Wk3tE
TR hi 000464-49-3 833X 107 152,120 kSt | d- 35 -1 006090-09-1 422X 107 138.104 /KL
o-FARNE 000469-61-4 00115 204.188 37K | cyclopropene, 1,2-dichloro-3,3-difluoro- 006262-45-9 6.71X 107 143.935 k3L
LL o 000473-67-6 5.26X 107 152,120 7k $t | 1H-benzocyclohepten-7-ol, 2,3.4 4,5,6, 006892-80-4 00508 222,198 MWKt
SEVNE 000302-61-4 1.25 204.188 JHAKSEH | 7,8-octahydro-1,1,4a,7-tetramethyl-,cis-
AR 4 000507-20-0 8.52X 107 92.039 AL | [1.2,4] = M4, 3-AJiLvE-3-Fid 006952-68-7 227X 107 151,020 K
tricyclo[2.2.1.0(2,6)]heptane, 1, -dimethyl- - 000512-61-8 1.92X 107 204.188 HkILA | 15 G 206 006975-71-9 820X 107 121,089 K
7-(4-methyl-3-pentenyl)-,(-)- L 010482-56-1 1.70X 107 154,136 JkILH
ARV &1 000515-69-5 0.526 222,198 K FL4 | 2-hexene, 3-methyl-(Z)- 010574-36-4 678X 107> 98.110 JliAKSLH
THEAR TR 000541-02-6 0.0305  370.094 3AKIER | 2- HIEE-S-TER NG 010599-69-6 0.084 1  138.068 kit
BN 000346-28-1 2.56X 107 204.188 K SiF3 | 6-octen-1-o,T-methyl-3-methylene- 013066-51-8 541X 107 154,136 Ky
J\R SRS 000556-67-2 0.0349  296.075 $H7KIEH | trans-.o-bergamotene 013474-59-4 0,603 204.188 KA
4R 000362-74-3 3.23X 107 154,136 317k 164 | (2,2-dichlorocyclopropoxy)benzene 013764-07-3 263X 107 201.995 k3L
3-FER 000585-74-0 138X 107 134073 7k 3145 | cinnamaldehyde,(E)- 014371-10-9 722X 107 132,058 kL
RN 000629-20-9 1.73X 107 104,063 7K St | 3-cyclohexen-1-ol,1-(1,5-dimethyl-4- 015352-77-9 6.64X 107 222.198 KL
Gl 000629-33-4 205X 10 130.099. K354 | hexenyl)-4-methyl-1,5-cyclodecadiene
|- HEg 000629-76-5 2.83X 107 228245 Kk | 1,5-dimethyl-8-(1-methylethylidenc)-(E.E)- 015423571 3.56X 107 204.188 k3L
4 1(1,5-Z P H4- )R 000644-30-4 0.088 1~ 202.172 3Hh7KEEA| (1,55,6R)-6-methyl-2-methylene-6-(4- 015438-94-5 00139 204.188 JASLAE
1-JAE-3-(1- 5 LA Ik 209414-07-3 1.50X 107 341,178 kS| methylpent-3-en-1-yl)bicyclof3.1.1 Jreptane
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3 5-heptadien-2-one,6-methyl- (E)- 016647-04-4 288X 107 124.089 17K | bicyclo[2.2. 1 heptan-2-one, |-(bromomethyl)-7,7- 064161-50-8 6.85X107° 230,031 JkILA
1,2-90(= P AERE % 017151-09-6 6.03X 107 222.126 /K57 | dimethyl-,(18)-
bicyclo[3.1.1]hept-2-¢ne,2,6-dimethyl-6- 017699-05-7 1.95X 107 204,188 Ay |(E)-3 3-— -1 5B 4k 067682-47-7 2.12X107* 124125 Ak
(4-methyl-3-pentenyl)- (58,6R,75,10R)-T-isopropyl-2, 10-dimethylspiro 072203997 8.97X107° 222.198 kLA
(B)71-Z HHEB- T AL 16,10+ B =06 018794-84-8 222 204.188 kLA [4.5]dec-1-en-6-0
2,5-furandione,dihydro-3-(2-methyl- 018908-20-8 0.0477 154063 MK ILA| 33-Z FEED(3-FUE-1- T SR A AR 072541287 120X 107 212178 Jik3LA
2-propenyl)- 3-FRAEIR-0- AT i 076655-99-7 135X 107 141005 kit
methyl ethyl cyclopentene 019780-56-4 525X 107 110.110 ki 1H-benzocycloheptene,2,4a,5,6,7,8,9,9- 080923-88-2 200X 107 204,188 A
(E)-4,8-dimethylnona-1,3,7-triene 019945-61-0 5.14X 107 150,141 ikt octahydro-3,5,5-trimethyl-9-methylene-
cyclohexene,3-(1,5-dimethyl-4-hexenyl)- - 020307-83-90.308 204188 kL] 2,6-heptadienal, 2 4-dimethyl- 085136-08-9 791X 10°7* 138,104 Ykt
6-methylene- [S-(R",S)]- 2,6-~ 3 HIAR 090005-56-4 0.0825 151063 JlkiLH
trans-ascaridol glycol 021473-37:0 237X107 170,131 K37 | sobrerol 8-acetate 093133029 0.0372 212141 kith
9-cyclohexylbicyclo(3.3.1)nonan-9-ol 021915-402 116X 107 222,198 Jik i (IR3aR 4aR 8aR)-14 4.6-tetramethyl-1,2,3,3a.4.47,8-  094482-89-0 0.0579 204188 yik A
6B I 4K R 022013-33-8 0.0246 151063 /KA octahydrocyclopenta[l 4Jeyclobuta[1,2]benzene
[S-R' R)or4- = e (4 B 023089-26-1 2.10X 107 222.198 K457 | (1R 3a5 48 8aS)-1 4 4,6-etramethyl-1 2,3 30,4 4078 094535-52-1 0.0451 204188 JikdtA
33 -1 octahydrocyclopenta[ 1 4]cyclobuta[1,2]benzene
cyclohexene-[(1E)-1,5-dimethyl- 0255327900106 204188 AKILA| SAMER 1 A 1000108-92-4 00118 222.198 Jk it
1 4-hexadien-1-y1]-1-methyl- 2-cyano-3-fluorophenylhydrazine 1000131-919.0.0523 151055 MH4FH
thieno[2,3-b]pyridine-N-oxide 025557-50-0 8.04X 10° 151,009 K374 | isocaryophillene 1000140-07-2 211X 107 204,188 kLA
bicyclo[3.3.1]nonane, 1-phenyl- 026843-39-6 1.31X10° 200,157 74 | bumulane-1,6-dien-3-ol 1000140-23-1 00112 222.198 Skt
y-elemene 029873-99-2 166X 107 204.188 Ky 2-(1-cyclopent-1-enyl-1-methylethyl)cyclopentanone ~ 1000190-57-4 0.17x107 192,151 JkdtH
pyridine,3-butyl- I1-oxide 031396-33-50.0610 151,100 7K1 | 2-(5-methyl-furan-2-yl)-propionaldehyde 1000193-72:3 00725 138.068 ik tE
HEMEIF[S 4-B-E M 031784-70-0 00306 151020 kLA 2-(2-hydroxycyclohexylmethyl)pyridine oxide 1000195-29-8 647X 10+ 207.126 ik ItA
cyclopropanecarboxylic acid,2,2-dimethyl-3-  033383-56-10.259 168.115 7KL | 5-caproamido-2-methyl pyrimidine 1000213-95-8 743X 107+ 207,137 ko4
(I-propenyl)-,methyl ester,[1.0,38(2)]- 3,5,5-trimethylcyclohexyl isopropylphosphonofluoridate  1000298-27-4 131X 107 250.150 A
4(1H)-pyridinone,2,3-dihydro-1-methyl- 035488-00-7 317X 107 111.068 kL 1-methylhistamine, N-trifluoroacetyl- 1000308-72-7 122X 107+ 221,078 kA
1-(3 4-dimethoxyphenyl heptan-3-one 039728-58-00.0401 250157 M| 1,2, 5-oxadiazole-3-carboxamide,4-amino-N-[2- 1000319538 0.145 279113 JefdA
R TINTI R e 1 0399173890206  194.131 k2% [[(2-fuorophenylmethyljamino]ethyl]-
AR 040716-66-3 4.39 202,198 7k $57 ) 1,2,5-oxadiazole-3-carboxamide 4-amino-N-[2- 1000337-13-0 0.0650  279.113 W h 45
3-SR4 R 041680-34-6 00172 127.038 K3LA] [[(4-fluorophenylmethylJamino]ethyl]-
2, 4-heptadienal, 2 4-dimethyl- 042452-48-2 583X 107 138.104 7Kt | fumaric acid, nonyl pentadecyl ester 1000339-28-8 5.76X 10 452,387 Jfik A
iy 051371-47-2 231X107* 222,198 ik St |slane, dimethyldi(2-chloropropoxy)- 1000347-64-6 271X 107 244,045 ko4
(I-FETH) AL 053229-39-3 427X 107 114.104 7KL | 2H-pyrazolo[3 4-clpyridin-3-amine 5.6, T-tetrahydro- ~ 1000362-58-3 0.0218 138,091 7Ky
(Q-FETT ) AR 033366-54-4 220X 10 138141 755 | 2-(methylseleno)acetaldehyde 1000372-68-2 00711 137958 kA
(E)-1-methyl-4-(6-methylhept-5-en-2- 053585-13-0 00260 204.188 KL | gleenol 1000374-18-1 100X 10™ 222,198 KP4
ylidene)cyclohex-1-ene succinic acid, 3-chlorophenyl(2-methyleyclohex-1-en-  1000391-42-1 0.0226 336113 Kt

(2R,55)-2-methyl-5-(prop-1-en-2-yl)-2-
vinyltetrahydrofuran

23k

trans-arbusculone
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1-yl)methy! ester
(35,4a8 8aR)-1,1,3 6-tetramethyl-3-vinyl-3 4,4a,7,8 8a-
hexahydro-1H-isochromene
(35,4a8,8a8)-1,1,3,6-tetramethyl-3-vinyl-3,4,4a,7,8 8a-

hexahydro-1H-isochromene

107602-539 6.71X107 220.183 Mkt

107602540 120X107 220.183 Sk ts
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Fig. 3 Extraction characteristics of volatile constituents in oil (A) and water (B) from DOL
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Fig. 4 Time-content curve of main characteristic compounds from different distribution cycles
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