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Analysis of volatile oil in herbal pair Chuanxiong Rhizome-
Notopterygium Root by gas chromatography—mass spectrometry and
chemometric resolution method

LI Xiao-ru, ZHAO Jun, LAN Zheng-gang, LIANG Yi-zeng

(School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: Analysis of volatile components in herbal pair (HP) Chuanxiong Rhizome—Notopterygium Root (CXR-NR),
single herb CXR and NR was performed with two-dimensional gas chromatography—mass spectrometry (GC/MS) data
coupled with chemometric resolution method (CRM). By means of these methods two-dimensional data, 38, 43 and 50
volatile chemical components in essential oil of CXR, NR, and HP CXR-NR were respectively determined qualitatively
and quantitatively, accounting for 83.19%, 96.04%, and 94.32% total contents of essential oil of CXR, NR, and HP
CXR-NR, respectively. The experimental results show that the number of volatile chemical components in CXR-NR,
mainly from that of single herb NR, is almost equal to the sum of the number in the two single herbs, but the relative
amounts, especially the ligustilide in CXR change.
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Fig.1 TICs of volatile oils from CXR, NR and HP CXR-NR
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Fig.3 Resolved chromatograms of A peak cluster

(a) 43
85
|.|| 1 I] L, i |
0 50 100 150
i b
5
8
57
| ] |I A L 1
0 50 100 150
it ke

(a) 3-&Hk-2, 4T FHUHL REEIARUE ST (b) ARHT TG
4 3-TH-2, 4-ZF R RITIATEN L AT
Fig.4 Standard mass spectrum and resolved mass spectrum of

3-ethyl-2, 4-dimethyl-pentane

(a) 105
1 1k Ll L | ].
0 50 100 150
JRH
(b) 105
||20
in i 1 Ll s ls
0 50 100 150
pigces

(a) 1- T A-4-F R K AR E 3% (b) MRAT L3
Bl5 1-TA-4-FARGAFRIES AT %
Fig.5 Standard mass spectrum and resolved mass spectrum of
1-ethyl-4-methyl-benzene

(a) 43 P7
70/ !
] 1 ‘ 1 " 1
0 40 80 120 160 200
[t
b 57
®) 43
Tﬂ
0 40 80 120 160 200
JRA

(a) 4-FIE THEHIFRAE ST (b) AT T
Bl 6 4-FAIIAIFRRM kS AT %
Fig.6 Standard mass spectrum and resolved mass spectrum of
4-methyl-nonane



684

R AREER)

o538 4

TR ERE R 78, R IETE IR TIC B rh HAd OR B7 I
[F) B 1) €385 5 )1 55 80 15— 9635 TIC &, AJH CRM &
AT R, IS BN AT, PR RS A 43
HEh 2 7 AT IO e PEAS 2R, 1 RNA 5 e P4 R .
N =JETE - N5 R IE 044 A o P 3858 1R 41 53 43 )
50, 38 F143 4
23 BEAHUERSBHEENH
K H SRR VBN b 5 R B A il oy
RBVEAAD I ERIITAR, N5, FERHMZN )
B e A s HE Y RS ER 83.19%,
96.04% F1 94.32%, — 3% HIFE A ) = A0 2% o3 WL
1.

24 BRASHIMNMELMBIBILLES SR

B 1 Rr 0L, PR A i B 5y BEAS Y B
TIREIRER, FAMMIG-4-BE, 2-F A RE-4- LR,
THEEIRIBCRD p- S FEIRHE R AL N B-IR
Wi, o-IRNG, p-ilifM, D-AFEEME, p-edeks, FAE
AL I -4-TF s 24560 )1 &5 80 4 224 o
N B-TRIG s a-RM, - M, DR, B ARkE,
BAARNER), FAMMMG-4-BE, T RN EO) A 45 AR
MR 20 5 00 B TR, 2P R A oy
K F T BR 25 JENT , (AL 2= AL o PR EA Ty 2 A Bk
ZHIG IR, PR 25 R AL o 1) S AR P R R AT
Bk

R1 NF. RERG)NE-REEL ST Z2MF RS
Table 1 Main chemical components of volatile oils from CXR, NR and herbal pair CXR-NR
NI JE NE—JE0%
7 UESL) TR ey BN MRS REE AR RN
% min % min % min
1 a-JERS CioHy6 0.19 17.265 24.28 16.847 22.88 16.667
2 SIS CioHi6 0.02 20.426 27.65 19.533 2471 19.568
30 7-FE3-WHIE-1L6-¥ M CoHie 0.11 22.113 0.78 21.427 — —
4 3-BE 4 CioHi6 0.45 22.490 0.83 21.574 0.06 21.577
5 B AEIE CioHys 0.81 23.581 4.80 22.503 5.67 22.508
6 D-F7 I CioHye 0.14 24.095 10.68 23.323 8.73 23.331
7 3,7- HIH-1,3,6-3F =4 CioHyg 0.09 24210 0.82 23.743 0.62 23.754
8 y-ii ot A CioHg 1.00 26.395 12.15 25.513 13.74 25.580
9 T rits -4 - T CoH;50 4.31 34.703 1.25 33.513 2.53 33.547
10 2- A BE-4- IR CoH 40, 241 42.507 0.82 41.977 1.09 41.957
11 -3 1- R C,H,,0 0.81 44.013 — — 0.14 43.617
12 W A i Cy5H,0 — — 1.02 48.751 0.42 48.757
13 (-)- R P o 47 CysH,,0 0.96 49.230 0.34 49314 0.25 49.307
14 b2 ’4’5;;‘%7’?5' _%%%“’3’8'@ CisH0 0.44 49.627 1.01 49.651 0.40 49.637
15 R E T NUN C,H,,0, 542 49.913 — — 1.57 50.057
6 ! f;ﬁf{fﬁ% fg‘g CisH — — 1.05 50.207 001  50.197
17 B Cy5Hy0 — — 1.63 50.560 1.50 50.557
18 THEERRK C1,H,40, 2.34 50.450 — — 0.98 51.124
19 FAA g C1,H,40, 57.71 52.002 — — 3.10 51.470
20 n-T75 Ci6H3,0, 0.95 54.387 — — 0.04 53.647
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