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Constituents analysis and contents determination of the essential oil from Miao
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Abstract:In order to further improve the quality of volatile oil samples from Miao medicine the roots of Valeriana officinalis
var. latifolia and provide scientific basis and method for its essential oil evaluation, GC-MS was applied for the analysis of es-
sential oil to identify 25 chemical constituents. The relative contents of each constituent in the oil was determined by area nor-
malization. In addition , the methodological study of 3 major constituents ( bornyl acetate, camphene and isobicyclogermacre-
nal) was conducted with a GC system. Method validation results showed good linearity , stability , precision and a high sample
recovery rate. The content of borneol acetate,camphene and isobicyclogermacrenal in 16 batches of volatile oil samples from
different regions in Guizhou Province ranged from 34.02% to 46.70% ,13.09% to 18.93% ,and 7.44% to 15.18% ,re-
spectively. This was the first time to isolate and identify isobicyclogermacrenal from the volatile oil in Valeriana officinalis var.
latifolia. Three high content components were selected to evaluate the quality of the volatile oil,which could lay a solid foun-
dation for the development of the quality standard of the volatile oil.
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45 5L ( Valeriana officinalis 1. ) Jy W # & Bl

( Valerianaceae ) %5 ¥ J& ( Valeriana ) 22424 B A 245
F 2, Tz 40 A T BRI ARG 78 S , 26 TR A
NEMIEL” O TE M4 5L ( Valeriana officinalis L. var.
Latifolia’) Sy 45 0 (4 A8 T, SOPR 8 SL40 5L | i) 401 7
HAR PR ZE BB OIS R G Spis B
SEACHE T 0 B AT PR AP/ T, 00 JIEL 45 A 000 i 1
RGP ARITERDT L B S R b
BRI HT A2, b (S A b 250 | R 25 44 o1 &
PR WOk , TS AR P AR, HO A% il 222 4 11
BRIEFE S o SR, TE -4 50 AR A% 2% il I3 2 o FF
FEI R I 2 DL £ TR e ki g 1) £ 5 4 S 48 Bs P il
Gy BRI 2 TR T MR AN AU B 44 AR 4
S R iU, E AR P 5 i Al K A
FE, B, LA SRR AR 0 PR 7 o A A
Frafe— DTt o A SCHAEE N, VAN B 7 9 451 B AR 42
S BT P Ik, AR O 1 2 R
Sy 218 T WK R . % K M isobicyclogermacrenal [1) 7
ORI A B R I R JoT R A v R E T R R H]
PEAERL Y B
1 w5 NEE
1.1 K

LR ikifg ( BLLA-O5BE ) F13% 45 ( C10945000 )
PR X5 B v £ 24 5 R BIFSE BE . Tsobicy-
clogermacrenal AR 41 5) 7 40 /648 213 1 1
WL ERRIE (L0 > 98% ) , (oilk LW 1 i 2=
B BR A A o AR X 2y [ 7= 43 B 4, A Pl
) (A e S0 SR TR RN B4 ) 1390k Tl
2, AT 2 ;574 CiE 7] 4 Cambridge Isotope Labora-
tories 2N E 75 5 o
1.2 {5

HP6890/5975C GC/MS EXFIY (£ [H Agilent 3
) ;7820 AR IS AL (32 [ Agilent 22 ]) ; SQP/
SECURA225D-1CN 1/10 J753#r K ( £ [E Sartorius
/NHE]) s Waters 2695 HPLC-Thermo Finnigan LCQ Ad-
vantage £ ¥ BFBIEAL s WNMR-T 500 AZ AR (2
DU RR A= B B AR AT FRA R, BB, TMS
Br) s AE @IS RER G(200 ~300 H) K GF,q, 2 €
TEREIE AR (X R By I AL T 7= i) 5 AR
5% H,S0, W) LB, W e A .
1.3 Z4#f

ARSI FH B G5 5 2 AR i X pR S M i 24 4
PIEARA BR2S 7R AR I 4R A, 46 & R ) 18] 24 0

2015 4F8 Ho FEanfs B 1
F 1 IR R

Table 1  The origin of Valeriana officinalis var. latifolia

B 7=

Samples No. Habitat
XCY-1 N A JLELRE L 1
XCY-2 SEHATLEFE S 2
XCY-3 SN A JLELRE R 3
XCY4 SN A DLERE S 4
XCY-5 piglRANREEN - |
XCY-6 g\ | PANE RER )
XCY-7 SN ELRE L 3
XCY-8 gy | MANm EER T
XCY9 gy | PANE RE RS

2

XCY-10 N YL T ERE N 6

XCY-11 BN BRES T

\3

XCY-12 ST ELBE S 8
XCY-13 ST T BRSO
XCY-14 BNYL A BAES 10
XCY-15 ST O BEE 11
XCY-16 S ST ELRE T 1

2 ZWHIE
2.1 FEMEHEFERHRN

K FH7K 78 A 1RIE SR IR T8 -4 s AR 3 5 i, o
AR IBCR . (PHRA R R MR IBOR = (42
WU ST B st/ PR A AR B i) x 100% ) o
2.2 Isobicyclogermacrenal 43 &5

BRI (1 ) o IEARRE AR R, LA e 2
MR ORI ZR (1:0—1:10) Sy it s AHBEATB6 BE VL,
LA S BobEAL (Fr. 1 ~5) o Fr. 2(300 mg) 85 1E
AHRE RS (A3 2R G0 (A ik TN R ) 7531 3 B 3 (Fr.
2A ~2C) o Fr.2B 282 5 22 YCHE AT (035 A1 Sepha-
dex LH20 (F ) BECAEAS 2IML5 9 1.
2.3 BEMEEELBRLFERS ST
2.3.1 GC-MS &1

GC 4544 . Zebron ZB-5MSI 5% 7#-95% — W B2 ik
FALE(30 m x 0.25 mm x 0.25 pm) FPE A HEF 4N
THE MR 46 °C LA FF 2 min, Ll 4 C/min THEZE
206 C, LA 8 C/min il 2 254 °C, iz 470 [A]: 48
min; 35 16 = i B 250 C; N & 4E He
(99.999% ) ; F:Rif [ 48. 68 kPa; #Z i & 1.0 mL/
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min; HEFE B 1wy AN 3 9 oF B 5 75 500 48 3R B [A] 4
min

MS Z54: 87U ETE, LR 230 °C 5 DU AT
TR 150 °C; HLFRETR 70 eV ; A ST HL 34. 6 pA £
HEERELE 1 529 V3 R 280 °C ;B i [l 29 ~
500 amu,
2.3.2 AMEiELt

Agilent 7820A AR TEAL , &K A B A Al
BL(FID) , % 5 : Agilent 19091J433:30 m x 0. 25
mm (SN USP364021H) . ##f:J5 SSZ #EFE I N, 5 i
BERIREINAS FID ; (a3 5504 dEAE 1R B 200 °C 5k
=5 WV DPS i3 = = W s = 3 7 2 A (L R 7
#:10 mL/min, FIEGTEEE 100 C, fRFFHF ] 3 min,
SRIGLL 4 °C/min THEZ 170 °C LA 2 C/min THE
%195 C, 25 15 °C/min FHEE 254 C, 230 C
JGiEAT 3 min, KU (FID) & B2 280 °C, H, i &t
30 mL/min, 25K i & 400 mL/min,
2.4 MERBAABRHE

i B PR ICER I . £ 12 e i M isobicyclogermac-
renal FRAE SIS &, 430 JCK SR, & F 10 mL
AR, CBEER, S, 15 B R R E A e
2.4 .3.6.1.2 mg/mL bR S AE SR . S NG % it
HAnfEdh 1.5.3 3 mL & T 10 mL 8, HH OB
EAS AR BNRAAREMN S .. 4 CHRAEESH.
2.5 ikHRBEEHE

K B R IUEERRE B 50 me, FHTC/K 2 VA i, &
T 25 mL i, CBEE A, 750 A5 B 0T i ik
4 2 mg/mL B SR
2.6 FHiEFEE
2,61 HMXEREHEK

K2R 2. 47 T ok B S A% A5, 4
#l:D 0.06.0.12.0.24 0.4 .0.8 1.2 f12. 4 mg/mL
PRI FRE AT ;@ 0.09 0. 18 .0.36 .0.6.0.9 1.8
3.6 mg/mL 2,8 Je 1l Fis A5 4 5 %5 B 0.02,
0.05.0.1.0.2.0.3.0.6 #1 1. 2 mg/mL isobicycloger-
macrenal FRIfEM AR FH0.45 pm GFLIE B 38,
Fe42. 3. 27 TR S AR EA T IS T
2.6.2 AR

K 2 I XCY -1 AR G V8 W, #¢2. 3. 27 i
TR EIEEE, BTN 1.3.5.7.10 & 24 h
HEREIE , i sl A
2.6.3 MEERE

HIR XCY-1 i B S VA U, 2. 3. 27 0

TR EIEIRAT BSR4 R IC ST
2.6.4  etfElik R

2. 57 WU Iy ki A XCY-1 ke i s i 9
By, BEAL 2 1 3 4, % i (120% ) b (100% ) A%
(80% )3 DIKF- 53 S ABRUE i, 42 42. 3. 27 WL T
(€0 33% J5 A, HEAT 35 Ms L R Je i T M2 isobicycloger-
macrenal JIIVEE [FISCRIAE
2.7 EmBENE

42,57 R J7 k) o B asRE T, O 4R
“2.3. 27 WU WY AT S5, AT 9 A R A
SRR | TR P i Tig & isobicyclogermacrenal f %€
O I0E A L T AR, T H AR RE b
o
3 ZBRESW
3.1 EMEEELRHRER

G2 R R, K 78 AR R 1 J2 BTG - 431
HRAR A, FEICRH 2. 75% (w/w) o
3.2 Isobicyclogermacrenal 7€

EAREY 1 215 mg, Isobicyclogermac-
renal (1) &5 R 455 . o EMPRY) ; ESI-MS :m/z 241. 2
[M + Na]*;'"H NMR (600 MHz, DMSO-d, ) §:5. 03
(1H,dd,J = 10.5,4.8 Hz,H-1),2.00(1H, m, H-
2),2.10(1H, m, H-2),2.56 (1H, m, H-3),1.95
(1H,m,H-3),6.50(1H,d,J = 9.7 Hz,H-5),1. 56
(1H,t,J = 9.5,9.5 Hz,H-6) ,0.96(1H, m,H-7) ,
0.91(1H,m,H-8),1.76(1H,m,H-8) ,2. 09(1H,m,
H9),2.00(1H,m,H9),1.17(3H,s,H-12),1. 12
(3H,s,H-13),1. 18 (3H,s,H-14),9.26 (1H, s, H-
15);”C NMR (150 MHz, DMSO-d, ) §:124.6(C-1),
28.0(C-2),23.4(C-3),142.6(C4),158.4(C-5),
30.1(C-6),38.5(C-7),23.6(C-8),40.0(C-9),
134.8(C-10),21.9(C-11),16.3(C-12),28.7 (C-
13),17.6 (C-14),195.7 (C-15), L) F ¥ 5
R R — K
3.3 EMEEERBLFENRST ST
3.3.1 GC-MS 4#f

Tt 4400 B A R A 2 T B RS I L TR L
L1, X 5B It P v 0 2% e 28 T 1 S ML BN 3%
Gk M AZAT Nist2005 1 Wiley275 e Joi i35 141 , 3
S Y AR Al b 25 MEE Y, A 21
AL G 2 DR EY A 2 DS Y,
AT AR U — Y 00 5 42 4 it o 2 o B o3 RO AR 5 6,
Th b BT 92. 8% , EARK /M 25 R W3 2.
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Fig. 1  Total ion flow chromatogram in volatile oil samples of Valeriana officinalis var. latifolia
K2 EMHHEELHMEEZLERS
Table 2 The main chemical constituents in volatile oil samples of Valeriana officinalis var. latifolia
. =4 B [ o X AL
¥ PRI feam HFR AT HHxTer
N Retention time C 1 F h F la weicht Relative content
0. (m]n) Ompuun( ormula ormula We]g (% )
1 8. 66 =R Tricyclene CioHye 136 0.202
2 9.07 a-JEMS a-Pinene CioHye 136 4.174
3 9.59 M Camphene CioHye 136 17.902
4 10. 50 f24 Sabinene CioHis 136 0. 035
5 10. 56 B-IR) B-Pinene CioHyg 136 2.933
6 12. 44 [8] -5 P9 I8 m-Cymene CioHyy 134 0. 057
7 12. 54 D-#7#E 4 D-Limonene CioHis 136 1.366
8 16.75 #&ifii Camphor CipHi0O 152 0. 103
9 17. 65 F¥ i Borneol CioH;30 154 0. 693
10 18. 84 k4 W4 Myrtenol CoH;0 152 0.269
2- S -1 - F AR R4 - R
C; H\cO
1 19.89 2-Isopropyl-1-methoxy-4-methylbenzene e 164 0.37
-5 M- A4
C, H,O
12 20.05 1-Isopropyl-2-methoxy-4-methylbenzene e 164 0.293
13 21.83 Z R JEilg 1-Bornyl acetate CipHy 0, 196 50. 382
14 23.10 ZRM & W4T Myrtenyl acetate C,HO, 194 3.878
15 23.51 S-Mi 74 6-Elemene CisHyy 204 0.08
16 23.92 ( +)2-B4i ( +)-2-Carene CioHye 136 0.597
17 25.89 a- 12K a-Gurjunene CisHyy 204 0.039
18 26.21 e -1 77 trans-Caryophyllene CisHyy 204 0.99
19 26. 60 9 E ¥ Calarene CisHy, 204 0.354
20 27.29 a-FEEE a-Humulene CisHy, 204 0. 329
21 28. 62 W RAMRFEFM Bicyclogermacrene CisHyy 204 0. 309
22 29. 40 S-F A7 5-Cadinene CisHyy 204 0. 06
23 31.13 FIh MBS Spathulenol CisH,, 0 220 0. 586
24 32.99 S-ME K 5-Selinene CisHyy 204 0. 104
25 35.53 Isobicyclogermacrenal CisH», 0 218 6. 697
it Total 92.8
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Fig.2 GC chromatograms of volatile oil sample (A) of Valeriana officinalis var. latifolia and standards (B)

el 2. 2R JEINTER ;3. Tsobicyclogermacrenal, Note:1. Camphene;2. 1-Bornyl acetate ;3. Isobicyclogermacrenal.

3.4 HFEFEER
3.4.1 Z&MHEZER

FZ LR . LR e Wi T A isobicyclogermacrenal
ANMEOCR UIARUES AT i« (pg) R AR B , W4T

oy P AR bRl TAEMZe, Ltk maJrf2 e
TWEIRAHSC R B (R?) I3 3 froR. Z59FRW, Ik
5 . SR e i g B isobicyclogermacrenal 7F— 5 it &
L NEPE R R

R3 3 HEEMSWRAEHEMEETERE

Table 3 Regression equations and linear ranges of three high content components

% mYEpiy: LML LIBS 34
Component Regression equation Linear range ( pg) R*
%} Camphene y =516. 06x —0.776 1 0.06 ~2.4 1. 000 0
2.5 g 1-Bornyl acetate y=475.19x-7.996 5 0.09 ~3.6 0.999 9
Isobicyclogermacrenal y=441.68x — 1. 564 4 0.02~1.2 0.999 9

3.4.2 R MHRXE

S A R XCY -1, Hil 48 5 A 1.3.5
7.10 224 h SEFEIE G5 R ER W B L SRR IE TR |
isobicyclogermacrenal W& A FRAY RSD 43524 0. 96%
0. 78% FiI 1. 68% , 15t B It 1XCFE ff 7 W7 24 h AR
SE o
3.4.3 HEERR

Vi 4 R R A XCY -1, R ZEERE 4 TR, 25
SRR M . £ TR e i T V& T AR RSD 43 3
0.89% M1 0. 54% , Ui W {5 4 BEAT 3 20K
3.4.4  wAfeEp RX I

B AR MR i XCY -1, 235 -7 3500 . &
1% Jv i Tig M isobicyclogermacrenal JIAE [a] g R & ,

LERTMINR 4 S K6 PR,
3.5 HmEENE

o U I 0 A R A i P L LR T i M
isobicyclogermacrenal YT %€ & 23 B, M € 4% 1 49 14
WL SRR PO B 857 16 AR
B A REI S5 AL T AL 3 R
4 itig

24 58 458 O A 5t 25 ALY, BAT KB
Bt Y 2R T M DX BRI AR, HORS I H R GE 2
Bl o ST 22 SRR T P4 4 5 e
AR AE, SCHkZ H GC-MS [ AR A — 32 06 I 2 A
S TEATARGIN , AR 55 I 5 AR , D HO0R
WA SR e it TR T IR 0 HegE AT & il . SR 2



KR =t 9% 5 I & Vol. 32

R4 HEMEMBERLER(n = 9)
Table 4 Recovery of camphene (n = 9)

g AT SR FICE FHERCE o
Original amount Added amount Detected amount Recovery Average recovery (%)
©
(me) (mg) (me) (%) (%)
3.03 2.42 5.61 102.97
3.03 2.42 5.47 100. 37
3.03 2.42 5.57 102. 14
3.03 3.03 6.35 104. 85
3.03 3.03 6. 41 105. 87 102. 87 1. 81
3.03 3.03 6. 07 100. 26
3.03 3.63 6.81 102.33
3.03 3.63 6. 88 103. 32
3.03 3.63 6.91 103. 76
RS ZBEMEEMELDKRESER(n = 9)
Table 5 Recovery of 1-Bornyl acetate (n = 9)
P A AT S e FHRICE o
Original amount Added amount Detected amount Recovery Average Recovery ( O/ )
0
(mg) (mg) (mg) (%) (%)
4.04 3.23 7.42 102. 05
4.04 3.23 7.45 102. 47
4.04 3.23 7.63 105. 02
4.04 4.04 8. 15 101.79
4.04 4.04 8.36 102.71 102. 67 1. 14
4.04 4.04 8.26 103. 23
4.04 4.84 9.04 100. 94
4.04 4.84 9.12 103.53
4.04 4.84 9.11 102. 28
% 6 Isobicyclogermacrenal INFEMEYTRLER (n = 9)
Table 6 Recovery of isobicyclogermacrenal (n = 9)
A TL RS A S IS eluliES .
. RSD
Original amount Added amount Detected amount Recovery Average Recovery (%)
0
(mg) (mg) (mg) (%) (%)
2.16 1.73 3.88 99.99
2.16 1.73 4.04 103. 85
2.16 1.73 4.05 104. 08
2.16 2.16 4.30 99. 55
2.16 2.16 4.38 101. 49 102. 10 1. 64
2.16 2.16 4. 45 102.98
2.16 2.59 4.83 101. 53
2.16 2.59 4.83 101. 66
2.16 2.59 4.93 103.79
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xT BEARFHMEMNSEELBERT I MEZNINIE(%)

Table 7 Contents of three standards in volatile oil samples of Valeriana officinalis

var. latifolia from different regions in Guizhou Province (% )

PR S Yl L T i Isobicyclogermacrenal
Sample No. Camphene 1-Bornyl acetate sobieyclogermacre
XCY-1 17.31 36. 86 9.92
XCY-2 14. 99 40. 50 13.77
XCY-3 13.21 40. 22 12.51
XCY4 18.93 40. 10 7.82
XCY-5 16. 87 42.95 7.44
XCY-6 16. 64 42.84 9.96
XCY-7 14.28 39. 84 14. 16
XCY-8 14.73 41.25 10. 49
XCY9 14. 30 38.92 12. 31
XCY-10 13.13 38.03 10. 73
XCY-11 13. 09 34.02 14. 40
XCY-12 15.18 36. 46 14. 10
XCY-13 13. 86 46.70 8. 12
XCY-14 16. 36 40. 93 11. 19
XCY-15 16. 11 38.39 13.75
XCY-16 14. 50 40. 31 15. 18
50
~ 45
E
~ 40
)
i g 35
Lo B
S 30 —&— ¥ i Camphene
R 2
: ; o5 —o— Z.FR JEJitifiE I-Bornyl acetate
_i_ .:é isobicyclogermacrenal
=5 2
2 \\/\——\
i@ 15 __A\'-./"\/*‘\ﬁ
P—

10

5

0
O A T SR SN S S
AT AT A7 AT A A A W
& ¢ ¢ ¢ ¢ ©

LA L R T
& &
&

B3 BEARRSFMEMGEELBFERS 3 MEERSHOEN

Fig. 3  Changes of three main components in volatile oil samples of

Valeriana officinalis var. latifolia from different regions in Guizhou Province

P2 A T - AN ASUAS R B P 4 R AR A it v ) oy i
BT, PR AAE 4% i bt G AR, DAL i -4
R R A I bR VA R i — 2D

A T i G5 RAR A A v Oy B AR ML S )
isobicyclogermacrenal , 31 3 1 A% % A0 51 1% % H gk A7

Yo, HPLC Kl 4l gk 98% LA b o R T #ES7 HER
AR B8 G A I 3 A 5 ik, R G [R] s
E LTI Tg | ¥ s & isobicyclogermacrenal = >3
BRI S R . 5 DMESCEUL LA R T A i 5 —
BER T AR LG, = A~ 32 2R3 14 5 1 4 B %o H:
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PR TR S bR E TR T SRl AR
TT 16 Hb 5t AN [7] 7 4 T -4 5 AR A A AR i, S5
B2 R R WA [ 7 4 B9 5 -4 AR R i h L e
fii BE . 2% %5 M isobicyclogermacrenal & g 43 H 75
34.02% ~ 46.70% ,13.09% ~ 18.93% .7.44% ~
15. 18% i il =[], X Fh 5 A U2 3l ] RS A AR 42
Mo SO AR IR TT AN R A5G

L5 B RTIR A SCHEENT T A AR A i v =
At & B B ARG N T vk, 5 AT e
PEVG R RS ME RS BRI SR R, 207k
AT 5 - AR A D il v TR e i IR L R0 K
isobicyclogermacrenal & & %€ , ¥4 7= S I 451 BE AR
P R R E SR B TR

S 30k
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