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Study on Quality of Volatile Oil of Dalbergia odorifera from Different Origins
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Abstract: The objectives of this study were to develop an analytical method for the determination of the relative density
of volatile oil and concentration of d-nerolidol in Dalbergia odorifera,and hence to evaluate the quality of D. odorifera
from different origins. D. odorifera volatile oil was extracted by steam distillation. The relative density of volatile oil was
determined by pycnometer method. Gas chromatography coupled with flame ionization detector ( GC-FID) was used to
determine the concentration of d-nerolidol. Pycnometer method was accurate [ RAD <5% (n =10) ] with good repeat-
ability (RSD 0.04% <2% ) and precision [ RAD% <5% (n =15) ]. Westphal balance method was successfully sub-
stituted by pycnometer method to determinate the relative density of volatile oil in D. odorifera. GC-FID method was ac-
curate and precise with RSD% < 1% . The linear relationship within the range of 0.203 ~5. 080 mg/mL(r =0.9995)
was good. The recovery was 100.5% with RSD 1.37% (n =6). Pycnometer method was simple for the determination of
the relative density of volatile oil from D. odorifera with using less amount of sample. The developed GC-FID method was
accurate and sensitive with good reproducibility. This method was capable to be used for the determination of volatile oil
in D. odorifera. The yield of volatile oil,relative density and concentration of d-nerolidol of volatile oil from D. odorifera
varied with origins.
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Table 2 Repeatability of the method

b [EAGIRIINS
No. Pyknometer method
1 0.9224
2 0.9228
3 0.9227
4 0.9225
5 0.9218
6 0.9221
HIH Average value 0.9224
RSD% 0.04%

RAD% H/N T 5% , 3= W Hp [E)RS 4% B (AN [R] <2 3 A
) R AR 3,
®3 PEBEE(FELBAR)RXBER

Table 3  Precision (different lab assistants) of the method

P SR YNGR FIGAGL 2 MR 2
No. Experimenter 1~ Experimenter 2 RAD(% )

1 0.9240 0.9239 0.01

2 0.9231 0.9228 0.02

3 0.9226 0.9224 0.01

4 0.9282 0.9284 0.01

5 0.9227 0.9229 0.01

Table 1~ Accuracy of the method
e e TR

: method balance method
1 0.9226 0.9220 0.03
2 0.9227 0.9222 0.03
3 0.9222 0.9221 0.01
4 0.9200 0.9200 0.00
5 0.9196 0.9190 0.03
6 0.9201 0.9200 0.01

B) ARl 5256 28 0 E 10 U 5 7 Jil A0 X 95 BE
RAD% Y53/NT 5% , 3 W v () K %5 i (R[] L 40 %)
R4r, 4R 3k 4,

x4 HEBEZE(FEIRE)XRER
Table 4  Precision (different labs) of the method

3.1.1.2 KGR

A) HE A

AHXT 25 B Y B 0. 9224, RSD% =0. 04% <
2% ,FRIHEE M R, 450 LEK 2,

B) vl A 4% B0

a) AN[A) LG A B IE S R A X 235

FF5 TG 1 THE 2 AN bR 2E
No. Labl Lab2 RAD(% )
1 0.9222 0.9224 0.01
2 0.9223 0.9227 0.02
3 0.9200 0.9204 0.02
4 0.9177 0.9174 0.02
5 0.9188 0.9186 0.01
6 0.9192 0.9198 0.03
7 0.9196 0.9194 0.01
8 0.9198 0.9199 0.01
9 0.9188 0.9184 0.02
10 0.9224 0.9220 0.02
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Fig. 1 GC-FID chromatograms of reference substance (A) ,reference substance with internal standard (B) and sample (C)

Table 5 Precision of the method

PIAR IR

F5 o ST T L TR HE A B (22

No. e Peak area of d-nerolidol Ratio of peak area( % ) RSD (%)
1 878.8 1787.1 2.0336
2 857.6 1742.9 2.0323
3 851.6 1733.4 2.0355
4 853.0 1736.5 2.0358 0.2
5 873.6 1776.0 2.0330
6 848.8 1731.5 2.0399

3.1.2.2  EEVEMRRE R A TR PR AR B 7 S5 2K T s 0 T BXF PR s A W T

B 2 R i B - 2 % /Ol 46. 3%, RSD Oy BHLAYLLMERY RSD 5 0. 6% . £ HITE 10 h PYAELH
0.5% . HEMESLIERIKO6,6 MEMMAA  FREE. TREMEERERIEKT,
x6 EEMRABAR
Table 6 Repeatability of the method

U T, TR Ve B i B
o) BRI T S5 2 e U T $Ef OB S5 2R e T 1 IR 2
N Peak area of Peak area of Ratio of Content of RSD (%)
o internal standard d-nerolidol peak area (% ) d-nerolidol (% ) - ¢
1 865.2 644.9 0.75 46.3
2 873.9 677.4 0.78 46.0
3 850.9 621.4 0.73 46.6 0.5
4 861.6 694.3 0.81 46.4
5 849.8 683.7 0.80 46.4
6 833.5 622.8 0.74 46.2
7 BEMKKRER
Table 7  Stability of the method
N UG T FR vy S i P s T AR W T AR N
i 1] WARMEE BT RN EE AR A7 e i 22
Time( h) Peak area of Peak area of Ratio of RSD(% )
me internal standard d-nerolidol peak area (% ) ¢
0 865.2 644.9 0.74538
0 877.2 656.8 0.74875

5 845.5 625.4 0.73968 0.6
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5 846.5 628.2 0.74211
10 854.0 640. 1 0.74953
10 861.7 644.6 0.74806
3.1.2.3  ZMEiumE REFLRMECR,
FRfEth £ 7 #2 Y = 0. 3506X-0. 015 (r = 3.1.2.4  [ECR
0.9997,n=5), 45 KB 7E 0. 203 ~5. 080 mg/mL & [ IACR h 100. 5% ,RSD H 1.37% . [A]k

AL B N B O R I B AR I IR LU (LS B RSCIRAIR LR 8
®8 MEUWERIWLHER(n=6)
Table 8 Recoveries of the assay (n=6)

PREEAE JEU A ARE WESE  AIMAG

T H ik

;fi Sample Original Added Total Detected Reefjr%%% ) Average # H}X{ifgﬁ%
weight (mg) amount (mg) amount (mg) amount (mg) amount (mg) recovery (% )

1 13.54 8.89 12.77 21.73 12.84 100. 57

2 16.45 10. 80 12.77 23.64 12.84 100. 55

3 17.96 11.79 12.77 24.71 12.92 101.16 100.5 1.37

4 13.91 9.13 12.77 21.78 12. 64 99.01

5 13.41 8.81 12.77 21.69 12.88 100. 87

6 16.69 10.96 12.77 23.95 12.99 101. 69

3.2 HmRiNE FERPREL , 3 4572 37 IGTI i e 7 0 it S e R i

2, 17 WO BN R R SR IR AR 256 BE i AR IR 9.
94 S i, T IR 5 40 2. 27 T 5 o 4 2 i
£9 TRBMSKBNEEHHELBONER

Table 9  Analytical results of extraction rate,relative density and concentration of d-nerolidol of volatile oil of D. odorifera from different

origins

o N EPO =N
W3 e PR s papy PRI L
Origins No. Character Extraction rate (% ) Relative density

d-nerolidol (% )

WALE A R ET 1 IR {05 WK Light yellow transparent liquid 3.49 0.9201 85.4
Hebei Shijiazhuang

2 H (0B A Yellow transparent liquid 3.21 0.9222 71.0

3 PREIE VI Light yellow transparent liquid 3.05 0.9205 75.5

4 BRI Light yellow transparent liquid 2.10 0.9188 57.2

5 WEEBYIRIA Light yellow transparent liquid 1.72 0.9187 77.9

TILA 2 E T Hebei Anguo 1 PR# (835 W34 Light yellow transparent liquid 2.36 0.9207 76.2
2 PRE BV Light yellow transparent liquid 2.27 0.9182 80.4

3 REEBVIRIA Light yellow transparent liquid 3.05 0.9238 65.5

4 R A E WAL Deep vellow transparent liquid 3.50 0.9294 56.9

5 IR0 35 A Light yellow transparent liquid 2.75 0.9213 75.3

6 MBI Light yellow transparent liquid 2.80 0.9183 80.9

JE 5T Beijing 1 TR B A Light yellow transparent liquid 2.41 0.9169 77.8
2 PREIE VA Light yellow transparent liquid 2.45 0.9144 77.2

3 REEEVIRK Light yellow transparent liquid 2.75 0.9173 77.9

4 R A0E WA Light yellow transparent liquid 2.75 0.9189 75.4
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