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@ B OCRAUKERFEREIBHKE P08 Ko, AU G BB A, S T 39 Fiikay, b4
B AR (26 7,71.80% ) (ERIZS (3 Fi,10.83% ) (P (6 F#,7.96% ) . BRMER (1 F#,5.79% ) By (1 F,
1.99% ) J52 (1 #,0.95 %) , BE3(1 #,0.71% )7 KAAEY, % 3 2(7 #,33.93% ) HE MG HBS, X
H— SRR A KA T SRt B

RBA BB, R, SO R T
1 5] &

PR LA B, o WL RAE I BB (Juglans mandshurica Maxim) IR T 12 . Bdbik 3
B MERERRIL BSFRD . BRSO, RS EE R E S, 1k
RATFIaIT R 2 B ERR B ERI SR AR R E D ), S P TiE S
AR BRI 7K BRI B2, 2 A AR TR S LA ) P 6 0 LS T AR A {:A,E%H&HEHB{*HW
TIPSR 2 (BN HAE R (b5 RS B4 8 i ok AR A L 30l T /K SR S IR s R UK
BEAK B 2, SR A A 1/ DS BR R s 3o AL 22 AN AT T AR BF ST, AR R B T 7 26(39 #) 4k
Y, HA 3 28(7 #,33.93% ) HE MRS , IEE B IE R MR I R FI R T EERE,

2 XWHS

2.1 SKEE{EE . MR

HP6890GC “TAH .1/ HPS973MS ik X I (REMEAF) . HAMBEIEE (REFHBUZ
J7,ZF RN 1000 mL) . BHAKEL 2004 £ 2 H TAIR T HMEFE R, REENEHIME T B Bk
W BT U/ ER, BRFAT . CEBEFTTKBEBRINE 5t et
2.2 #HEEHMARK

PREUBAE M 52 300 g,ﬁ‘:ﬁZiYHﬂhB&%EEPJJWK Y#EJZH'WJ(%'EQ%% 6 h, 73 3 OB BUE &
£50.2 mL, FZBEH R EWE S, IR BBk . A MB20.07 mL/100 g,
2.3 BERMBSHSGREERE

6,75 %14 . HP-1 éi’aﬁﬁ 50 mx0.32 mm i.d. x0.52 um( BEE) ; HHE DR 260°C ; H i . 7117 i1R

8°C /min

B 60C ﬁ180°C 4‘26O°C(30 min) , A& BRI N He K, HE 1.0 mL/min, BE FH
EILEE FREE 70 eV, ¥R REHRMER: éfﬂﬁo Jﬁﬂéﬁi 1 p,L BFIRIEEE :200C, #F bARSEE &0
SHZAMK B 38 & AL S B4 T4 235 NIST 98. L %R R, i E &b o, I m R
AL & BN RE A S’

3 GREE

2 bR %- T A AR M T AT AR M AR T RE RE 1. Z20FER) 39 Mkt K
HEMESTBRRTR o HPEFHERE(71.80%) B (10. 83% ) \ FEA (7. 96% ) . LM 2K
(5.79% ) B (1.99% ) J535(0.95% ) AEH(0.71% )7 KK 39 Mib-EH. XL G H+ AR
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EMHFE(67.47%), BHE 1 F (1. 46% ), f5 ¥ 75 23 #
(66.01% ) ; S HAFHME 9 7 (28.86% ) , A& EAFFH5 14 FF
(43.15% ), EEWIOMLEY.(-)-RERG-(VTEE
F(12.06% ) ; EALATRIKZ(8.37% ) ; EBE T 4% KWEH
1,5,5,8-J0H [ 1R-(1R * ,3E,7E,11R = ) ]-12-& 2z — 3 *'

T3, T (T.54% ), T-R T #-3,4- =51 (2H)-ZF

g8 10 12

(

b,

i4 16 18 20 22 24 26

t/min

(6.83% ). 1,7,7-= B H-2-Z & FE NI [2. 2. 1] &2 1 BB R MALST GO/MS BB F
(6.39%). 2-Z WL Z B M (5.79%)  y-(1)-F R %4 HE _ . _
(5.33%) ETHE(4.82% ) TR (4.53% ) &7 LS. Fig.1 Total ions flow diagram of the volatile

LWER R, fEFE RO EIER M E BRI EE

F1 BHREIERMLFERD GOMS 4R

oil composition of the stem-bark of Juglans

Table 1 Gas chromatography-mass spectrometry (GC/MS) analysis result of the volatile oil in the stem-bark of Juglans
HEE o
o Retﬁt%rfﬁtime waY SrFR Relative gul:hﬁ
No. : Components Formula content ty
(min) (%) (%)
1 6.37 FHEREKXRF Oxime-,methoxy-phenyl- CgHyNO, 0.95 87
2 9.95 3,7-=FHH-1,6-—BH8-3-8% 1,6-Octadien-3-0l, 3,7-dimethyl- C;oHy;30 0.45 93
3 12.72 2.7, BrE k1 2-Ethaneylfuran C¢H O, 5.79 80
FIF(3.2.1)4-FHE-3-45-2-1
4 13.64  Bicylo(3.2. 1) 4-methyloct-3-cn-2-one CoH O 1.66 83
1-ZARE-1-P 2 4-N(1-FRZHH)-(15-(1a,2B,4B) )- A%
5 15.93 Cyclohexane, ] -ethenyl-1-methyl-2 ,4-bis ( 1- methylethenyl )-, [1S-(1. alpha, CysHyy 0.39 95
2. beta,4. beta) ] -
6 16.34 5T F#&# Isocaryophillene CisHy 0.86 98
7 16.64 Eﬁﬁ Caryophyl]enc C|5 H24 4.82 98
8 16.71 y- W% y-Elemene CysHyy 1.39 98
9 17.31 a-ffi# a-Caryophyllene CisHy, 4.53 97
1,1 ")"]7-7‘;13‘%.1&' 2,3,5,6, 'E, ']la, Tb-A &-( 1eR,-( laa, Ta, 7aB,
7ba,) )-1H- 3 1H-Cycloprop[ e] azulene, 1a2,2,3,5,6,7,7a,7b-octa-
10 1762 L 4ir 1,4, T4etramethyl, [ 1aR-( la. alpha. , 7. alpha. , 7a. beta. , 7b.  CHa 1.39 93
alpha. ) ]-
4a-FE-1- TR E-T-(1-BRZEE)-(4aR-(4ac, 7, 8ap) ) - 1% 2% Naph-
11 17.79 thalene, decahydro-4a-methyi-1-methylene-7-( methylethenyi ) -, (4aR-( 4a. al-  C;sHy, 2.96 98
pha,7. alpha,8a. beta. ) ] -
4a,8-—FH2-(1-F #Z %) -(2R-(2a,4a0,8aB) )-1,2,3,4,4a,5,6,
12 18.15 8a-/\ £ 2% Naphthalene,1,2,3,4,4a,5,6,8a-octahydro-4a,8-dimethyl-2-(1-  Cj5Hy, 1.06 95
methylethenyl) -, [ 2R-(2. alpha. ,4a. alpha. ,8a. beta. ) ]-
47-—HE-1-(1-B 2.#)-1,2,3,5,6,8a- N -(1S- K ) -ZF Naphthalene,
13 1855 12.3,5,6 ,8a-hexahydro4,7 -dimethyl -( 1-methylethyl) -, (1Scis) - CisHa  0.70 %
TR H-2b-5FF 2-3,3- P EAb-(3-P R T 245 3£) I C £ Methyidene-
14 18.79 2b-hydroxymethyl-3 ,3-dimethyl-4b-(3-methylbut-2-enyl) -cyclohexane Ci5Hx0 1.62 8
15 18.95 + k4% Cadala CysHy 0.49 90
1,8a-— P#-7-(1-P%Z ) -(1R-(1,78,88a,) )-1,2,3,5,6,7,8,8a-
16 19.01 JAE 25 Naphthalene,1,2,3,5,6,7,8,8a-octahydro-1 ,8a-dimethyl-7-(1- meth- CisHy, 0.62 94
ylethenyl) -,( 1R, (1alpha,7. beta,8a. alpha. )]-
1R,3Z,954,11,11- =P #3- TR HEIF(7.2.0] +—3-4&
17 19.23 1R,3Z,954,11,11-Trimethyl-8-methylenebicyclo[ 7.2. 0] undec-3ene CisHas 1.82 92
1,5-2Z.8%2,3-—B#-(1a,2a,3a,58) - 4% Cyclohexane,1,5-diethe-
18 19.30 t 3 dimethyl’, (1. alpha. 2. slpha. 3. alpha. ,5. beta. )- CoHp  0.98 64
3,7,11-=F #-(Z,E)-1,3,6,10-+ " gk
15 1975 1°3°6 ,10-Dodecatetracne. 3 .7 11 -trimethyl- , (Z, E) - CisHae 169 86
20 20.08 HiLH T4 Caryophyllene oxide C,;sH,,0 8.37 94
21 20.26 K 2245 Ylangene CisHas 1.12 95
22 20.37 % 4% Camphene CioHi 1.46 50
1,5,5,8-0EA %[ 1R-(1R = ,3E,7E,11R * ) ]-12-{ %~ 3 [9,1,0] + =-
23 20.68 3.7-XU#% 12-Oxabicyclo[ 9,1, 0] dodeca-3,7-diene,1,5,5, 8- tetramethyl-,  C,;sH,,0 7.54 81
[iR-(1R » ,3E,7E,11R * ) ]-
1,4-—FE3-RFRE=IF[5.3.0.0(4.10) 1 B4
24 20.76 1,4-Dimethyl -8-isopropylidenetricyclo[ 5. 3. 0. 0(4. 10) ] decane CisHa 0.34 72
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4¢3 1( continued Table 1)

X
& fReE aY AFR  RaE mAE

Retention ti
No. i e(nn,,?:) me Components Formula content Qu,;’l ’)ty
(%)

1-{2- {2 - -2-(5- R 2-nkmpst) -4 NN} -Z %M

25 20.85 1-{2-[ 2-Methyl-2-( 5-methyl-furan-2-yl) - propyl] -cyclopropyl| - ethanone CisHy00, 2.34 83
1,7,7-=H%2-ZWEIEWIF[2. 2. 1] giss-2

26 21.00 1,7,7-Trimethyl-2-vinyldicyclo{ 2. 2. 1] hept-2-ene CizHyg 6.39 90

27 21.07 FEALDPEE Adstolene epoxide CisH,0 1.36 87

28 21.22 y-(1)-HE L HES y-Gurjunenepoxide-( 1) C;sH,,0 5.33 94
10,10-— 22 ,6-— W RIF([7. 2. 0] +—42-55-B%

2 21.30 10.10-Dimethyl-2,6dimethylenebicyclo[ 7. 2. 0] oS beta. ol CisHuO  1.82 97
7-(1,1-ZHEZ,%)-3,4-—H-1(2H)-2%H :

30 2155 | (2H)-Naphthalenone,7-(1,1-dimethylethyl) -3 , 4dihydro CiH 0 6.83 98

31 21.78 ( -)-R%&R®-(v) ( - ) Isoaromadendrene-(v) CsHy, 12.06 95
1-H -6 L E 3R 3.2.0] Bédz

32 2.09 1-Methyl-6-methyl enebicyclo{ 3. 2. 0] heptane GHy, 2.713 70

33 2243 SMEH -Humulene CisHyy  1.41 93
2-RPIRE4a,8-—HIX-1,2,3,4,42,5,6,7- ANEE

3 228 ) fsopropenyl4a, 8dimethyl. 1,234 40,5 ,6,7- octahydronaphthalene CisHy  0.87 87
a,a,4a 8-PUEHE-1 .2 3 ,4,4a,8a- A E4k-[2R-( 2, 4aa ,8ac) | 2-Z5FHEY

35 23.09  2-Naphthalenemethanol, 1,2,3.4,4a, 8a-hexahydro-. alpha. ,. alpha. . 4a,8- CisHuO 1,12 86
tetramethyl-, [ 2R-(2. alpha. ,4a. alpha. ,8a. alpha. ) ]-

36 23.26  4,4,5,7-MFEFT6-8 Coumarinb-ol, 4,4,5, 7T-tetramethyl CpHi0;  1.62 84

6-R RN 4,8a-—FH%-1,2,3,5,6,7,8,8a- A\ 2%-2-B 6-Isopro nyl4,

37 23.53  gadimethyl-1,2, 3,5,6,7,8 8a- octahydronaphthalen2-ol T CisHO 1.9 95
TR 8RE-BHEA-RURHET-FEIR(5.3. 1] +—8-1-45

38 24.76 7R,83-8-Hydmxy4-isopropylidene-7-methylbicyclo[5. 3. 1]undec-1-ene CisH240 1.33 93

39 24.96 =N R2-HEEEER CH,F,0  0.71 84

Acetic acid, tfluoro-,2-methoxyphenyl ester

9 23 R, (- ) -RERSE-(v) «y-(1) -F R EE4.1,1,4,7- 198 K- 1a,2,3,5,6,7,7a,7b-/\
£-(1aR,-(1aa,7a,788,7ba, ) )-1H-IF () HAH 1 ,4- R 8- B WPFTE=3F[5.3.0.0(4. 10) ] B4

4 FMBERR TR AW (19.12%) . HEAESYRE ATHRNLTHRSETR, LA NE Fias

K dE, 1,1,4,7-EF’E-la,2,3,5,6,7,7a,7b-/\§-[1aR,-(1aa,7a,7a,8,7ba,)]-1H-PFB§(#)H%
HAAHREA. SENENAITRARERER, RETEFEEEXSERNAERRSZ— . €k .
BB E BN R AR ESENES  wRH E BSEERS &?ﬁ%&ﬁhﬁ&ﬁﬁ%ﬂﬁﬁﬁ?ﬁﬁé\
VUMY E Y, B2 BB UAYNREY 1,4-—FRES- R PRRE=3F[5.3.0.0(4.10) ] %4z

MS Ei%, 3R 204 T X B Fi%# N m/z 204(M + ), 43(Ewg), 189 Fu161 41, E3 ;%Eﬁk%

B9 MS B3, BT8O0 204, T BRI m/z 204(M +) (189,175 Fi 161 5,

’\; 1004 3 8l :\‘; 1004 4 9 91 133
S 8o ¢ g 801
g 2 69
S 60 g 601
5 5
é 40 -<D 40 55
B 204 = 204
=l * 04
40 80 120 160 200 40 80 120 160 200
'z m/z
M2 14-"_HRI-FTRE=IF(5.3.0.0(4.10) ] % B3 AT MS Bt
£ MS E % Fig.3 Mass spectra of caryophyllene

Fig.2 Mass spectra of 1, 4-dimethyl-8 -isopropylidenetri-
cyclo[ 5. 3.0.0(4.10) Jdecane

BRfEk R AR B IR S0 4,4,5,7- MR EC-BERTELELRS , FIRL
BRABEWBFERIL, TN ERFSENER, 4.4.5,7- NHERETECBARAEE BEFTELREA
PSRBT ER. S EET 4% 109 Fbah 4 FRBE M AIETE(30.58%) B 2 #
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WA - )-RERE-(v) (12.06% ) ME AT (8.37% ) FARRXT & & 39 Fret e ayea i, a]
WA ELHMEERENZIAF AN E. A ETHSE M, S E AT 3 KBRS 2
fEEFEE AR REFERE, THEHAGRARSZ( -)-FFEE-(v) (1) -FEAE =R, 1,1,4,
7-PqFF%-1a, 2,3,5,6,7,7a,7b-/\'E-(1aR,-(laa ,7a ,738,7ba,) )-1H-FRPN (FE) HEH . 1,4- —HH-8-
ST HRE=IR(5.3.0.0(4.10) ]85, AT BEAITHF. 4,4,5,7- 1P E-6-B7, F5b, NEBWK 1%
B s 60 BB SRS UTE — RN EAM P RERL, EREAMR.
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Analysis of the Volatile Oil from the Stem-Bark of
Juglans Mandshurica Maxim(L. )

Wang Shuping'?, Meng Xiangying*', Qi Xiaoli', Zhang Xiaolu' , Bo Huaben',
Wu Yin', Bao Yongli', Li Yuxin®'
' ( Institute of Genetic and Cytology , Northeast Normal University , Changchun 130024)
2( Department of Applied Chemistry, Changchun Institute of Technology, Changchun 130022)

Abstract Volatile oil extracted from the stem-bark of Juglans mandshurica Maxim(L. ) bysteam distillation, was
analysed by gas chromatography-mass spectrometry (GC/MS). Thirty-nine compounds in it have been identified,
including seven classes of hydrocarbons (26, 71.80% ), ketones(3 kinds, 10.83% ), alcohols(6 kinds, 7.96% ),
furans (1 kind, 5.79% ), phenol(1 kind, 1.99% ), oxim (1 kind, 0.95% ), ester(1 kinds,0.71% ). The results
can provide the identific basis for evaluating its quality and for developing new drugs.

Keywords  Stem-bark of Juglans mandshurica Maxim (L.), volatile oil, gas chromatography-mass

spectrometry
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