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[ Abstract ] Objective; To analyze the main chemical constituents of volatile oil from barks of Juglans
mandshurica. Method: Volatile oil from barks of Juglans mandshurica was extracted by vapour-vapour extraction
method (VVE) and steam distillation method (SD), respectively. These constituents separated from the volatile
oil were identified by GC-MS, and the relative percentage of these constituents were calculated by area
normalization method. Result; 34 components in volatile oil extracted by VVE were separated and identified,
which took 97.76% of the total volatile oil; 19 constituents in volatile oil extracted by SD were also separated and
identified, and their relative percentage was 69.06% of the total volatile oil. Conclusion; The constituents and
content of volatile oil extracted by VVE and SD exhibited significant differences, these results provided
experimental basis for understanding the constituents and further exploitation of volatile oil from barks of J.
mandshurica.
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QP-5050A 71 A Jot v T Bk R AX (B A B ),
NIST107 45 o J5 335 B R,y A O & (& F) 5 ZL
2008 1 0012719. 1, Al ) , 12070 ¥ 4 73 B 216
2 HEEER
2.1 R
2.1.1 VVE ¥ BUEBEMOZ 256 8 i (3 40 H
i ) 30 g, fin 7K 300 mL, T $2 B &% o hn A & fik 100
mL, SO I 3, B UK I IS 2Tk 2 e FR R
KEBY 2Tk, 2 RAE 25 /0 o 2Tk, A0k R Ak
M2y 0. 80 mL, % E kLI & T 4 CUKFEIRAF
. #ERIMEH0.027 g L7,

2.1.2 SD ik HURE BRI K 256 kw5 i (5 40 B
i ) 100 g, 7K 500 mL, 4% rft [ 24 #iL ) 2010 4 jiz —
TR 5% XD 4 2 3l ) i 0 R AT K 2R R
T, IR R T AR B R T2 0. 14 mL,
WEGEDOLITE T 4 CUKA R . O AT %
0.001 4 g-L°",

2.2 GC-MS 4#7 41k

2.2.1 VVE 3 GC % ffF  HP-5 +£ 414
(0.25 mm x30 m,0.25 pm) , 2k PEFR P TR (50 C
{452 min; L 3 °C +min "' F+ZE 85 C {445 1 min; L 4
C +min 'FFFE 135 CHEE 1 min; L 1 C -min ' F+ &
156 CA#4+F 1 min; L 3 °C »min "' F} & 236 Cf$ 1
min; L 10 °C - min "' F+E 260 °C4£%F 15 min) , #EkE
TRLEE 280 C HERERE 1 ul,

2.2.2  SD ¥ GC % {F HP5 F 414 &
(0.25 mm x30 m,0.25 pm) , &M 5 THE (60 C
54 2 min; L4 10 °C »min ' F+ & 130 °C{£4F 2 min;
PI1°C min ' F+ZE 170 C£4% 1 min; A 8 °C +min '
TE2 260 CLR4F 25 min) , FEFFIRFE 280 °C, HFHE 4
1 pL,

2.2.3 %A WX EL B YE 70 eV,
P2 1R BE 230 °C, i A 33 ~ 500, 9 4 #R

m/z 1 000,CLASS-5000 T /Fu,
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A MR R P R 2 4 5 B A 22 BOK(BA 5 A4
AT 1Y, 43 0 ok B AR AT IE oS BE IE T LEE,
- \BRHEFN 2, 3,5, 8-PU LI b X 5 A4
H BN 14.99% ,18.30% . E Ak A 1T i
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F1 ANEFERRZRMNEIELR B FR D0
AN & i/ %
No. & 5 F R
VVE SD
1 22 -3 O A 2-hydroxy-2-cyclopenten CsH 0, - 0.22
2 1, 1-ZZE 3 2% 1, 1-diethoxyethane CeH,,0, 30. 84 -
3 2-7, %A 3 %t 2-ethoxy-propane CsH,,0 3.05 -
4 3-f4JL T % 3-nitropropanoic acid C3HsNO, 3.31 -
5 3-(2-UKIR ) P2 2-furanpropionic C;Hg 04 0.61 -
6 B-% 81 M beta-ocimene CioHie - 0.96
7 11-3R 8% T — B B2 cyclopentaneundecanoic CieH30 0, 0.72 -
8 S sk isoquinoline CoH;N 2.82 -
9 F AL A AT M5 caryophyllene oxide CisHy 0 2.04 4.29
10 L-F e 4- (RS EJE ) - 3R [ 2. 2. 2] 3 %% 1-methyl4-( methylsulfonyl) -bicyclo[ 2. 2. 2 ] octane C, H,;50,8 - 1.71
11 (R,R)-( +)2, 4-—HI2£-1-BiFE (R, R) -( + ) -2 ,4-dimethyl-1-heptanol CyoH,, 0 1.05 -
12 2, 5-" I 3-2,3-1, 3-C4 4 2,5-dimethyl-3-ethyl-1 ,3-hexadiene CoHyg - 8.05
13 BT HE[1,2:3,4"] R0, T4 3a- I 5£-6-(1S, 3aS, 3bR, 6aS, 6bR)3a H -6 WH  C,5H,, 1.70 -
Fe-1-(FHE) [1s-(1) ]
eyclobuta[ 1,23 ,4 ] dicyclopentene , decahydro-3a-methyl-6-methylene-1-( 1-methylethyl) [ 15-
(1)]
14 B-FeMtEE beta-eudesmol CisHy0 - 13.24
15 1IE+ — ¢ dodecane CioHye 0.95 -
16 a-f1 774 alpha-caryophyllene CisHyy 0.90 -
17 AN cedrene CisHyy 1.29 -
18 1-%-IE+PUkE 1-chlorotetradecane CiaHy €l 0.61 -
19 B-FEFJi beta-selinene CisHy, 1.34 -
20 a-J+f 4 alpha-selinene CisHy, 0.54 -
34 ME-11, 14-= 5 KB FA S 11, 14-eicosadienoic acid methyl ester Cy Hy 0y - 7.96
38 9-+ J\BK H 9-octadecyne CigHyy 0.56 0.85
36 O i 338 2 bt hexyliden cyclohexane C,,H,, _ 5.10
37 AT eicosanol CyH, 0 - 2.18
23 2,3,5, 8-PUHI %4 2, 3, 5, 8-tetramethyldecane C,,Hy, 2.62 4.16
21 1E+ 75 8¢ hexadecane CieHyy 3.09 4.52
22 i -Z -cc- 3 AL 2T 3 2505 cis-Z-alpha-bisabolene C,sH,,0 9.08 _
24 A AL 5% W isoaromadendrene epoxide CysH,,0 0.73 _
25 EEW MG cubenol CisHas 0 0. 60 -
26 a-F R 3R E ALY alpha-limonene diepoxide CioHi0, 0. 66 -
27 3,4,5, 6-IHHERE 3, 4, 5, 6-tetramethyl CipHye 2.65 -
28 2-F1 £ -8-T5 3+ %% 2-methyl-8-propyl dodecane CigHyy 1.23 -
29 iE -+ JULkE nonadecane CioHyg 6. 68 4.48
30 AR TR T 4 2-2 2 0 B8 phthalic acid butyl2-ethylhexyl ester CyoHsp 0, 2.36 -
31 1E —+%¢ eicosane CyHypy 4.91 -
32 AR T F R T J: 37 5L phthalic acid butyl octyl ester CypHj 04 0.51 -
33 ARZE R T HL 28 JEE phthalic acid butyl decyl ester CpH; 0,4 0.52 -
39 8 B iR stearolic acid CigH3, 0, 2.94 -
40 2,6, 10, 14-p4H 3+t 4% 2,6,10, 14-tetramethyl heptadecane Cy Hyy - 3.42
41 3-JR & BE 3-bromodecane CioHy, Br - 2.92
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42 -3 &% 1-lododecane CoHy T - 1.79
43 2l 3 4Pl 2-methyl-4-heptanone CgH,,0 - 1.08
44 2-Z,3£-1-38 [ 2-ethyl-1-decanol Cp,Hy0 1.35 _
45 4R eicosanoic acid ChoHyp 0, 1.03 -
46 1E = docosane CypHyg 2.49 -
47 9, 12-fF W T EE 9, 12-octadecadienoic acid methyl ester CioHy, 0, 1.98 -
48 1-t2¥ %2 1-lodooctane CyHypl - 0.42
3 i (4] THRR, T AW, ARG BN B AL WS BT 5
VVE 5 SD A [, $ B 8] 45 48 i R0 A 8k [J]. 25545 £ 8, 2005,7(1) .7
PRE RRRICH SD T B4R 0 £ R R A A 1 2K [5] AEME, FoM, ®IF, % oz ks T].
&Y A B RES L S S, ik s Ve BH 258 K2 2 4, 2006,23 (8 ) :501
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AR R S 2 AL U B SR s P B 1997 31(1) 30,
BECHEE " 0 TOh o TR AR - [ ) e MR S K S W N B8
Z-o- AL I R E AL S R S - B MR S VR OBE 92 (). b #E KR 2 2% ik, 2000, 1
TR E A T AR AL B P R IR (6) :476.
VVE [ A7 L0452 BUIE W 5 00 55 48 B VA e e [ 9] IR0, B Bhak an %5 7 Jo 2 M 6T A 4100 15 %o s
T TR B A R0 AIF 1 7 R 40, ST LU R A & fRAIR S O L] o B e B2 2l R 5 2 K, 2002,
(OB (TR R D7 R B M B, BE ST TR R 8(10) :39.
B R B2 T R T LRI B Ry 100 PRI BB A RO 9 25 ok
i K — S T 41 | TR R S 4 T MR LIRS 20042603230,
MO B RHILE AL, BRI S i o e e S GCS BRI |
T pE 5 AL 2 A [0 o 5 5 O 2 2
BRI 26 TR 2 2 A, R R 2 I
T EAR B Y AT 25 5 o, AT BB R 4 T L 5K [12]  F58. 250 A ioE . 2. 2 B S 0 35 % 340
b T AR AR T 0 2 4 I 43 BE [ 0] o I8 52 8 07 R 2% 4% K, 2011, 17
ASLE R VVE F1 SD 41 B 4% Bk Ak 2 #5 % 9k vh (24) :58.
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