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Optimization of Extraction Technology for Volatile Oil from Roots
of Valeriana officinalis in Guizhou Province and
GC-MS Analysis of Its Chemical Composition
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(College of Pharmacy, Guiyang Medical University, Guiyang 550004, China)

[ Abstract ] Objective;: To determine optimum extraction process of volatile oil from roots of Valeriana
officinalis in Guizhou province and analyze its chemical composition. Method: Volatile oil from roots of V.
officinalis was extracted by steam distillation method, distillation time, solid-liquid ratio, soaking time, degree of
smash and other factors were investigated with extraction ratio of volatile oil as index, extraction technology of
volatile oil from roots of V. officinalis was optimized by single test and orthogonal test. Chemical composition of
volatile oil was analyzed by gas chromatography-mass spectrometry ( GC-MS). Result: Optimal extraction process
of volatile oil was as follows: grinding degree 10-20 mesh, solid-liquid ratio 1: 10, soaking time 4 h, distillation
time 5 h; Under these optimized extraction conditions, yield of volatile oil was 5.74% . 25 kinds of chemical
composition were identified from volatile oil, there was terpene compounds mainly, and it contained olefin,
alcohol, ketone, ester, ether compounds, respectively. Bornyl acetate, incense tree by and hom-ene took
dominant position, their relative mass fraction were 37.94% , 18.52% , 10.26% . Conclusion: This optimized
technology was stable and feasible, it could be provide scientific basis for industrialized extraction of volatile oil
from V. officinalis produce.
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1 ##

G 2R (SR B BN A S B0 4 £ 58 46
KM, 28 5 BH B2 27 Bt 2 77 Bt e PR AE Bl 20452 % 72 K
TRl 45 B @ K Y T8 M 8 5L Valeriana officinalis L.
var. latifolia Miq AR ) , 28 i /K EE 0k T ¥, B 2R i
L&

CQ10004 B4 % ol 5 &% (B IRHR BT B BE ) ,
98-1-B AU Hy 7~ I L FAES (R LT 28 0 A A% A IR
2y FA2004 AL 49 87 - (1 9 5 1 7
FALES A PR N F] ) , Hewlett Packard 6890-5973 %l <,
AR 5 - BT 3% - AL AL (56 A ) o
2 AEEHER
2.1 ERAMMIREC SRIUKZEREME ., HER
H— 7 oy 1 JEE 1) 5 SRS AR K K 25 ¢, BT 500 mL
[ RSB , 4% 2010 4F g € b [ 25 i) — AR B 5% XD
A S s

PR INAR IR = T8 - 4050 AR % il A4 FR/ 5 4051 AR
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2.2 BPRREAE

2.2.1 BHEWHEE KRS (it 20 e v
W4 AR R A, Y 25 g, #5201 WUR 5k fe L, 4y
MR 1:8,1:9,1:10,1:11,1:12 28 5 h, k&
BT A7 22 0 S W, 3 H B 4 A i JR O 4
AR K 2.01% 3. 23% 3. 64% ,3.25% ,2.87% .
RP 2 % S BOR7E B EL 1210 W e . AT REH A
P KA g M R Y Bl 2R A% K 2, 24
IR R 7= A i 28 SR D R U g, B 254
AEEW R RRIE , 5 K MR, 2 W28 i
KGRI, 5 K MR R
B YRR WAL . BORFERRR L 1: 10,
2.2.2 ZEWENFEIEZE KEEARBCS By 20 H iR
v A R A, B Y 25 g, 1 2. 1 TR J5 A BRI, B
WL 1210, A2, 43 ) 7518 5,6,7,8,9 h, 45745

K B ECR N 4.0% ,3.2% ,2.4% ,2.8%
2.4% ., WIEBEZRIMETE] S h,
2.2.3 MEREEELE HEEARECS 008 R 4 i ol
FLES (LB ,0 ~ 10,10 ~20,20 ~30,30 H (15 M1
BEARB R, 25 ¢, f 2. 1 TR 7 L3 LS h, R
WL 1: 10, RESA, THE 5 R R A, 451 7 5l
N 3.2% ,3.4% ,4.0% ,3.6% ,3. 1% . ¥ T ik 5|
20 ~30 H B, $2 BCR B0 R FE, AT RE A2 A R R R
TR ¥R AR R ELRY A B AR 7 R G AR
RO Al A R, R 10 ~20 HON BAE R RERE
2.2.4 RYAETMEEE KEEARECS ik 20 BiR
B AR R, By 25 g, 7% 2.1 TR 7R RIS
h BRE LG 1: 10, 32 BT 4059032 361 0,1,2,3 ,4 h 115
PR R0 0 B BR g5 I R T B HRCR Bk
3.2% ,3.6% ,4.4% ,6.0% ,4.67% . T fig 4 K53l
3 h O B8 w450 R AR A R T o0 U ik, 4H 4L 1R] ] R A
K AT I T 240 M P AR S Bl , DT 5 42 22 i 25 5 i
L BRI 3 b,
2.3 ERIRE REEARE9 7 TE AR AR R K, B
1y 25 g M4k B PR 2R 00 45 SR, e BB LL L 25 TR I
] AT AT A] 4 AN L, (3Y) IE R
RIATIAR . R AKFERILE 1, K502 HE g5 R
W 2,07 25 HT W3k 3,

£1 EHHERERMERTEETHBEEKT

A ZE IRt 1) . C B3I 1] D By
K B R L
/h /h /H
1 4 1:9 2 0~10
2 5 1:10 3 10 ~20
3 6 1:11 4 20 ~30

R2 EMHHERERBRERIZEXRRERH

No. A B C D BEm
SRR/ %

1 1 1 1 1 0.73
2 1 2 2 2 2.80
3 1 3 3 3 2.87
4 2 1 2 3 3.47
5 2 2 3 1 5.67
6 2 3 1 2 4.07
7 3 1 3 2 2.73
8 3 2 1 3 2.87
9 3 3 2 1 2.20
K, 2.133 2.310 2.557 2.867

K, 4.407 3.780 2.823 3.200

Ky 2. 600 3.047 3.757 3.070

R 2.270 1.470 1. 200 0.333
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E-S. 3 SS S F p ]}Hf . . R
2.5.1 SAHEEE M DB-5S kA O B4 A
A 8.623 2 51.024 <0.05
(0.25 mm x 30 m,0.25 pum), # S He, Jii & 1
B 3.241 2 19.178 <0.05 1 o .
mLemin™" 73 G 200 1, $EAE IR 230 °C, iR
C 2.382 2 14. 095 . . . .
250 C, HEEEFEBERF 40 C, {4 FF 5 min, L) 2
D(i%2) 0. 169 2

T Fy 05 (2,2) =19.00,

P 2% 2 Mk 22 45 B mT A, X 7 & T 8 B R ) 1)
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Ll > R s R) > by 5 B 38 A W A3 T, # v 4R
FRAET 2K R A,B,CD, . LI A B /N1 D
FOIRZEFIHEAT I 2200 V5 T N & A, B 4
MR ORI % R C,D A B, £
G 7% LR 2R 0 45 R AR 7 SRR o i A TE
B RAR R I e AR BT 2O M R 10 ~20 H L B
WLE 1210, ZR 4R BF[A] 5 h 32 o [E] 4 hy
2.4 BRI OREEE PRI 3 03 T8 A OK i
FEPR IR N iE AT 3 WE R, 0 25 g, 4%
PR M BCR A  R 5. 71% ,5.73% ,5.74% . i

10 .

C-min "FHHEFFE 100 C, £+ 3 min, L 3 C -
min_]ﬁ$ﬂ“§ 250 C, 1£%F 5 min,

2.5.2 JiE A MRk 250 °C L EL LB U
(70 V), T8 Bl 33 ~ 450 amu, % £ A R E
280 C,

2.5.3 REHUREHT 2 NISTIS 1 Wiley i FE Xif
JIt R B BRI 1) 25 ) T AT R K 45 5 AH OGO B R A
RN AR TS &1, Tt 7 4 o 4 25 I 20 03 ) 5 4 e 0
AT AR — b 1 SR A & B ARV BT 6 43 %5, 4R i o
LUE ) 25 Bk E i, iR SR S o 3,
RPN NN N (At 7/ I G LV 73/ O R LR
A AORS 32 b 7, AR X 5T 4 5008 i
37.94% ,18.52% ,10.26% ., Z5HR WK 1,54,
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BE1 BEMHHERELZH GC-MS
x4 EHHERELZHNUEZERASRENEE

No. L B2 B 18]/ min %<2/ Vi RN ARXT 53 ¥ B i ARXT 5/ %
1 7.083 2-ethoxypropane CsH},,0 88 0.63
2 10. 236 a-pinene CioHyg 136 2.58
3 10. 725 camphene CioHe 136 10. 26
4 11. 461 B-pinene CoHyg 136 2.07
5 12.742 D-limonene CioHyg 136 0.76
6 16. 133 borneol C,oH; 0 154 0.38
7 16.583 myrtenol C,oHsO 152 0.48
8 16. 900 3-methoxy-p-cymene G, HigO 164 0.28
9 17.017 benzene, 1-methoxy-4-methyl-2-(1-methylethyl) - C, HO 164 0. 14
10 18. 098 bornyl acetate C,H, 0, 196 37.94
11 18.758 ( - ) -myrtenyl acetate C,H,0, 178 4. 62
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L4 4
No.  (REAMHT/min  fof ¥4 R TR MM TRRE MR/
12 19. 161 p-menth-1-en-8-ol, acetate €1, Hy 0, 196 0. 87
13 20. 570 caryophyllene CysHy, 204 2.34
14 20. 759 1H-cyclopropa[ a] naphthalene, 1a,2,3,5,6,7,7a,7b-octahydro-1,  C,sH,, 204 0. 95
1,7,7a-tetramethyl-
15 21.198 “bicylo[ 4. 1. 0] heptane, 7-bicyclo[ 4. 1. 0T hept-7-ylidene- C,Hy, 188 2.15
16 21. 807 B cermacrene B CsHyy 204 0. 65
17 22.391 ledol C5H,, 0 220 0. 41
18 22.619 3(10) -caren-4-ol CoHO 152 1.28
19 23.199 IH-cycloprop [ e ] azulen-7-ol, decahydro-1, 1, 7-trimethyl4- C Hy, O 220 0.76
methylene-1Ar,4aR,7S,7aR, T0R-,
20 23.299 bis ( cyclopentane ), 2, 2'-acetoxy ) -, 1-rel-2-( trans ) 2'~( cis )-1'-  C,,H,,0, 254 3.28
(trans)-
21 25.512 1H-cycloprop[ ] azulene, decahydro-1,1,7-trimethyl4-methylene- CysH,, 204 18. 52
22 26.223 Z-a-trans-bergamotol CsH,, 0 220 3. 06
23 28.287 pregn-5-en-20-one, 3-hydroxy- C,,H,,0, 316 1. 44
24 29.171 bicyclo[ 7. 2. 0 Jundec4-ene, 4,11, 11-trimethyl-8-methylene- CysH,, 204 2.31
25 29. 960 -11-isopropylidene-tricyclo[ 4. 3. 1. 1(2,5) Jundecan-10-o0l 11- C,H,0 206 1.84
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