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Abstract Objective: To study the volatile constituents in different parts of Angelica sinensis for scientific evidence
of its processing and clinical application. Methods: The volatile constituents in main and fibrous roots of Angelica
sinensis were extracted by water distillation method and detected by GC—MS. The volatile constituents in main root
were identified and determined by sub—window factor analysis ( SFA ) method. Then the volatile constituents in fibrous
root were identified by orthogonal projection resolution ( OPR ). Results: 67 and 65 components were identified in
main root and fibrous root, respectively. They accounted for 89.68% and 87.07% of the total essential oil in main
root and fibrous root, respectively. 59 common components were identified in both main and fibrous roots including

ligustilide, butylicene phthalide, 2, 6, 6—trimethylbicyclo—[ 3,1,1 ]hept—Z—ene, carvacrol, allo ocimene and
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2—methoxy—4—-vinylphenol. But the content of each component in main and fibrous roots varied. Conclusions: The

proposed method could identify more components with improved accuracy, thus could be applied to analysis and quality

control of traditional Chinese medicine from different plant parts or different habitants.

Keywords: TCM ; Angelica sinensis; essential oil; gas chromatography—mass spectrometry ( GC—MS ) ; steam

distillation ; sub-window factor analysis ( SFA ); orthogonal projection resolution ( OPR )
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Fig. 1 TIC of the volatile components in main root of Angelica sinensis

25 PCA HEANBRTT AL ERL ( WK 2-A) )5,
FH 52 RS 8 O R 4301k ( FSMWEFA 325 ) 1

LRI

0 . s
50 60



- 828 - W) 4 KF 22 E ChinJ Pharm Anal 2017,37(5) JPA

10 10
: 2 B
= A o
1 X
§ = 1 4
25 E 5
g 2 5
£ & / 3
flr} —
0 T T T T 0 T T T T
14 14.2 14.4 14.6 14 14.2 14.4 14.6

t/min t/min
1. KA 5 (before background correction ) 2. FIBREF 5t ( after background correction )
A. S PR ( the original chromatogram ) B. 238#/5 ( the resolved chromatogram )
2 I CEBFRE
Fig.2 TIC of the peak C
AT, BRI AT J 4 — 4 20 09 7% 1, I SFA B, 158 25050 W) K 0.987.0.972 F10.953, i £H 43 3
REE P GC-MS i ny C EZWEh & ral PSR ECRRm AR M.
Jitk . A5 8054l ol Bk fe , nl A4S Al e K an W] 75 v 45 3] 2 Al 45 2 43 19 e Pk 2 AR, 3
2-B, FH NIST i% et 4l 1.2 f4 05 2, BEH 87 A0 % i, Horh 67 4> 40 43 1) 58 M 45 1 L
4- “HIOSHIEE 3, 4- “HIFORHEERI - J4- v E 1

F1 HARX,)MA(X, ) ELBLFERS

Tab.1 The volatile constituents in main root ( X, ) and fibrous root ( X, ) of Angelica sinensis

e - AHXS 5
( ;e;k " et SRR (relative content ) /%
No.) X, X, ( compound name ) (formula ) T T
1 2
1 1.982  1.974 T (butanal ) C,H0 0.24 0.27
2 3.141  3.128 iR (acetic acid ) C,H,0, 0.42 0.36
3 4.639  4.594 1FEH#E Cheptane ) C,H,g 0.26 0.29
4 4928  4.876  IET-%E (nonane ) CoHyy 0.27 0.22
5 5841 5852 - JEMi ( a—pinene ) CioH g 5.78 4.92
6 6359  6.324  1E2EhE (octane ) CsH g 0.51 0.75
7 6.810 —  2- 9 (2-octanal ) CioH 1.69 —
8 7149  7.154 7 W3- I -1, 6- 3 " ( 7-methyl-3-methylene—1, 6-octadiene ) CioH 1.46 1.72
9 7.183  7.175 2£[ (octanal ) CsH,0 0.87 0.78
10 8.431 8386 D-Fr) ( D-limonene ) CioH 1.82 1.52
11 8.682  8.674 2,6,6- = H H-[3,1,1] Pi-2-4% (2,6, 6-trimethylbicyclo-[ 3, 1, 1 Jhept=2—  C,H;, 472 5.41
ene )
12 9.048 8964 3,7- "MK -1,3,7- = (3, 7-dimethyl-1, 3, 7-octatriene ) CioHyg 0.83 0.76
13 0430  9.387 4- L _3-[ 1- LW £ K |- 3K & % (4-methyl-3—[ 1-methylethylidene ] C,Hyg 0.16 0.28
—cyclohexene )
14 10.605 — =N =2, 4 ZCUREEER (trans, trans—hexa-2, 4—dienyl acetate ) CgH,,0, 0.09 —
15 10.668  10.637 %4 (allo ocimene ) CioHyg 3.75 3.56
16 10.895 10.846 1- 2848 ( 1-decene ) CioHyp 0.58 0.56
17 11.034  10.963 6,7- —HILXIA [ 4.2.0 ] 375 (6, 7-dimethyl-bicyclo [ 4.2.0 Joctane ) CioH g 0.24 0.39
18 11379 11461 2- HEETH% (2-methylnonane ) CyoHa 1.43 1.37
19 11.892  11.794 1,5,5- =H3 —6- WHEA IR (1,5, 5-Trimethyl-6-methylene—cyclohexene ) CoHy6 0.38 0.32
20 12.335 — 55— WA -3-(1- AR 45 ) -1, 4- & 24 ( 5-methyl-3- ( 1-methylethylidene ) -1,  Cj,H,q 0.53 —
4—-hexadiene )
21 13.509  13.482 J& (pentylbenzene ) CHye 0.26 0.41
22 13.612  13.596 6- T4 —1, 4- ¥R ) ( 6-butyl-1, 4—cycloheptadiene ) C,Hy 1.83 1.53
23 14.187 14227 2,4- —HIZEHEE (2, 4-dimethylbenzaldehyde ) CoHg 0.87 0.72
24 14.285 —  3,4- ZHIHOEHEE (3, 4-dimethylbenzaldehyde ) CoH,,0 0.46 —
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Fz1(g)
res) . AT
( ;:;( i feaiams REES ( relative content ) /%
( compound name ) (formula )

No.) X X, X, X,
25 14476 14.357 [ - ]-4— PAIMEE ([ - ] -4-terpineol ) CyoH;s0 0.91 1.13
26 15321 15272 [ -]- o — #59HE ([ - ]- o —terpineol [ p-menth—1-en—8-ol ]) C,H,50 1.23 1.05
27 15.468 15.396 n— %31 ( n—decanal ) CoH,00 0.28 0.17
28 15951  16.042 5- FEET-%¢ ( 2—methylnonane ) CoHas 0.34 0.41
29 17.245  17.187 5- 28 —1- % ( 5—decen—1-ol ) CoHy0 0.25 0.27
30 18.816  18.764 F /il ( carvacrol ) C,H,,0 3.78 3.92
31 19.352 19327 1- H&KE ~4-[ 1- MidE |- 7K ( 1-methoxy—4—[ 1-propenyl ] ~benzene ) CyoH 0 0.07 0.14
32 19.948  19.925 5- H3k —2— Z&4# ( 5-methyl-2-decene ) CoHys 0.24 0.35
33 20.252 20301 4- 3L —5- 24 ( 4—methyl-5-decanol ) C,,H,0 1.46 1.41
34 20.628 20.586 6- FEHIEE -2, 3—- ZHIEEFE ([ 6-hydroxymethyl-2, 3—dimethylphenyl | methanol ) CoH,0,  0.06 0.17
35 20.949 20921 2,9- “HIEEZSLE (2, 9-dimethyldecane ) CoHog 1.86 1.56
36 21.614  21.637 2- WA —4- ZMH2 ) ( 2—methoxy—4—vinylphenol ) CoH,,0, 3.79 3.48
37 22772 22743 2,4,5- “HHIREPEE (2, 4, S-trimethylbenzaldehyde ) CoH,,0 2.10 1.93
38 24.820 24.801 10~ —4i ( 10~undecenal ) C,,H,,0 0.23 0.18
39 25.104 — 2,5- "HI3E 3- ORGSR (2, S—dimethyl-3—hexanol acetate ) CHyp0,  0.08 —
40 25709 25.684 | ( dodecanal ) Cp,H,,0 1.81 2.16
41 26.028 26.053 2- HI3E| k¢t (2-methyldodecane ) C5Hag 1.24 1.47
42 26270 26261 [+]-B—HiAKS ([ + ] -beta—cedrene ) CsH, 0.86 0.78
43 27.427 27327 5,9,9- —HEE (5,9, 9—trimethyl-spiro[ 3, 5 Jnon-5-en—I—one ) C,H,s0 0.43 0.31
44 28.269  28.302 2- TJ#IECUES ( 2-butenyl hexanoic acid ester ) CoH 50, 1.61 1.47
45 28342 28356 1,3- ZPNMiHE -6- HIBFRC M (1, 3-diisopropenyl-6-methyl-cyclohexene ) Cy;H,0 0.38 0.43
46 29438 29416 5,6- — A -4-[2,3- = 32— T M —4- B ] -2H- 1k W5 (5, 6-dihydro-4-[2, C,H,0, 147 1.25

3—dimethyl-2-buten—4—yl | -2H-pyran—2-one )
47 30310 30.284 MWK ([ + ] -ledene ) CysHy, 0.39 0.47
48 30429 30398 B - LM (B —himachalene ) CysH,, 0.34 0.42
49 30982 —  7,101- " W R 3-H % -1,6,10- 25 = (7, 11-dimethyl-3-methylene-1,6,  CsHy 0.32 —

10-dodecatriene )
50 31.028  31.012 EHFKHLEE ( pathouli alcohol ) CysH,0 0.47 0.52
51 31.660  31.647 B - f5FsKT (B —sesquiphellandrene ) CsH, 0.35 0.31
52 31901 31.892 [+ ]-a- KJEM ([ +]-a-longipinene) CsH,, 0.31 0.39
53 34220 34.184 [Z]-2-[3- ¥R T 3 -7-7- B B 3 | B B2 ([ Z | -2-[ 3-cyclopropyl-7-norcaranyl | C3Hy0, — 0.36 0 .47

acetate )
54 35262 35243 RO - ] -2- O (trans—2-hexen—1-ylester, phenylacetic acid ) ) C.H 0, 034 0.29
55 35.681 — TR R LK (dodecyl-oxirane ) C,,H,0 0.51 —
56 35818 35796 2- +PUfE ( 2—tetradecanol ) C.HO 025 0.19
57 36.015 36.032 il =7 40U ~ 1 BE ( cis—T-tetradecen—1-ol ) CuHx0 042 0.57
58 38.226 38204 T MEHEBKPIES ( butylicene phthalide ) C,H,,0, 4.78 4.82
59 39.223  39.241 5 THESEERTE (iso-butylicene phthalide ) C,H,0,) 134 2.23
60  43.194 43.176 FHIANL (ligustilide ) C,H,0, 1872 17.59
61 44.543 44526 4— WK —2— LM ( 4-methyl—2—tert—octylphenol ) CysH,,0 2.97 2.24
62 46.748 46.725 E-7- 1 PUEE( E-T-tetradecen—1-ol ) CHx0 036 1.05
63 47.162  47.143 1- 175kiM ( 1-hexadecene ) CyHs, 0.18 0.14
64 48.144  48.127 T PUKERE ( tetradecanoic acid ) Cy4H,50, 0.29 0.28
65 48.663  48.674 10— fiffi T PUEE ( E~10-pentadecenol ) CsH,;,0 0.27 0.41
66  54.882  —  1- = -4- FE( 1-tridecyn—4—ol ) CisH,0 032 —
67 57.342  57.297 HHERLRAR ( stearolic acid ) C,sH4,0, 2.46 2.28
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Tab.2 Qualitative analysis results of other volatile constituents in fibrous root of Angelica sinensis

252 . 2z 2R 3 AR 8 (relative
( peak No.) tg/min ( compound name ) (formula ) content ) /%
1 6.824 7- 3L —3— W3 -1, 6- ¥ 45 ( 7-methyl-3-methylene—1, CoHyg 1.27
6-octadiene )
2 12.328 Z&J5E (( decane ) CyoHa 0.47
3 14.245 Z-beta— FAIIEE (terpineol , Z-beta— ) C,oH,0 0.53
4 19.562 3- Z&He —2— Fi ( 3—decyn—2—ol ) CyoH 50 0.21
5 25.150 +Tike ( pentadecane ) CysHy, 0.04
6 54.310 + 12 ( pentade canoic acid ) C,5H30, 0.17
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