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[ Abstract ] Objective: To study fat-soluble components in leaves of Malus halliana Koehne. Method ;
The fat-soluble components of in leaves of M. halliana were analyzed by GC-MS for the first time. Result: Eighty-
eight compounds were identified from the leaves of M. halliana, accounting for 80. 79% of the total constituents.
Conclusion: Esters (25.66% ), acids (19.01% ), alkanes (14.68% ) and alcohols (11.33% ) were the main
compound types in leaves of M. halliana. Its main components were palmitic acid (14.49% ), phytol
(10.72% ), ethyl palmitate (5.32% ), linoleic acid (4.65% ), 2-methyl tetrahydrofuran (4.22% ), methyl
palmitate (4.07% ) and hexane (4.03% ).
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halliana Koehne [FJI, FRASAE 7 T 8 ] BE 7 27 B K
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2 HiEEER

2.1 JIRVAEER R A T 220 (660 g) ]
T oM HE(40 H) L, 70% 2 BRI IE 1 2 R, MRk
2 d 2 d, G IR R S AR 1R O R
SRR AT RCT K A, A T Tk A R T v 4 75 3 2
22 3§ F A0 M BE R AL (29 607 g) o

2.2 GC-MS b1 &4

2.2.1 SMAELENE HP-5 MS f7 9 i vk B 404
FE (0.1 pm x30.0 m x250 wm ), 2SR5 45K
(99.999% ), %ii# 1.0 mL-min ™", 3 #E 01 35 BF 250
C )y FHR A B R B 50°C (fR#F 2.0
min) , A 4 C-min " FFHEE 120 C (f£352 min) , &

JELL6 °Comin ' FHEE 230 C ({£5E 5 min) ;4
PERE AR N 1021,

2.2.2 s s ELIE, R RE AL 70
eV, B TR E Ky 230 °C, PUMAT IR B 150 °C , &5
LR Ry 280 C ML FAE ISR LR 1 588 V, it 4
WL m/z 30 ~ 400, 1% K K& % A Nist02. L 347
Ko AR T A9 S 50 200 1 4 F BT g, 5 RS R
ORI O AE B 0 B 43 F B T I E R L R R R
AT EURE .

2.3 S5 i BRSIR TR AR X I 22 0 et
W PE Ly 64T GC-MS 437, R FH TS ML 3% 254 3=
4t Nist 02. L 4745 2%, T AR — A 328 2 45 Wi 40 19
Jo A B8, 45 2 4 RO AR €3 R P S Y
ZERILE T,

x1 ELZBEMEBRENSRESE

Ne- f/min e I B ) 4/ %
1 1.85 neohexane 7 C. %t 1.35
2 1.98 2-methyl tetrahydrofuran 2-Hl 3 1 & ki 4.22
3 2.09 hexane ) % 4.03
4 2.25 2, 2, 3-trimethyl butane 2,2 ,3-=H £ T £z 1.22
5 2.28 1-hexene 1-C 4 2.26
6 2.59 heptane B3¢ 1.87
7 2. 64 3-methyl hexane 3-F1 3 b 1.97
8 2.73 Dimethylcyclopentane — F EL 3R 14 452 1.26
9 2.78 1, 2-dimethyl cyclopentane 1,2- " H JLIH 8 J¢ 0.51
10 2.95 ethyl propionate & Z. g 0.03
11 3.08 2,2,3,3 -tetramethyl butane 2,2,3 ,3-Y I 3L T f5 0.01
12 3.15 cis-1,3-dimethyl cyclopentane Jli-1,3 - F FL 34 1% ¢ 0.05
13 3.18 hexahydrotoluene H 3£ 31 & 45 0. 04
14 3.22 2,2-dimethyl hexane 2,2-— F 3t () 3¢ 0.01
15 3.29 ethyl cyclopentane £, 3 3£ J& k¢ 0.01
16 3.72 methylbenzene H! 7% 0.04
17 3.78 3-methyl heptane 3-Hl 3t g b 0.01
18 10. 46 phenethyl alcohol % Z, i 0.01
19 10. 62 1,3-dimethyl-4-ethyl benzene 1,3- " Fl 4.7 JLI% 0.01

20 12. 13 1-dodecene 1-+ —# 0.01

21 12. 34 dodecane - . %¢ 0.01

22 13.99 n-nonoic acid T-fig 0.01

23 15.26 cinnamyl alcohol [A) 4 i 0.02

24 15.51 1-methylnaphthalene 1-F %t 2% 0.03

25 15. 68 eugenol | 7 i 0.01

26 17.03 1,2 ,4-trimethoxybenzene 1,2 ,4-=H 4 F I 0.01

27 17.8 1 -etradecene 1-+1 PO 45 0. 04

28 18. 04 tetradecane |- PO &g 0.05

29 18.24 2 ,7-dimethyl naphthalene 2 ,7-— H 3£ %% 0.03

30 18. 64 1,4-dimethyl naphthalene 1,4- " Fl J£2% 0.02

31 18.94 2,6-dimethyl naphthalene 2,6-— Hl 3£ 2% 0.02

32 19.22 1,7-dimethyl naphthalene 1,7-— F J£2% 0.01

33 19. 4 dimethyl phthalate Jikiz — F Jig 0.16

34 19. 83 2 ,6-di-tert-butyl benzoquinone 2 ,6- " H{ T 4k H i 0. 06

35 19.94 pentadecane -} 1.5 0.12
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Gk 1

No. ty/min e AH XS 5T 4 43 % %
36 20. 13 3-methyl tetradecane 3-F 5k 1 U J5g 0.01
37 20.21 (Z)-7-hexadecene ( Z)-7-+ 75 # 0.01
38 20.56 4-methyl-1, 1’-biphenyl 4-H J-1,1"- B I 0.02
39 21.13 2 ,4-di-tert-butylphenol 2 ,4-— KT 3L A iy 0.07
40 21.47 dibenzofuran — 7 - 1K I 0.02
41 21.76 methyl laurate H 82 H fig 0.02
42 21.9 2,3,5-trimethyl naphthalene2,3,5-= H 3£ %% 0.02
43 22.29 elemicin i 7 % 0.09
44 22.73 dodecylic acid H #: iR 0. 06
45 22.87 2-methyl pentadecane 2-H 3+ 1§ 0.03
46 23.28 Hexyl Benzoate 7K H fig C fif 0.01
47 23.38 fluorene 2jj 0.03
48 23.72 1-hexadecylene 1-+ 75k 0.31
49 23.94 hexadecane 1 /N 45% 0.23
50 24.21 cedrol 5 A 0. 04
51 25.72 2-methyl hexadecane 2-F %+ 75 5% 0.03
52 26.74 heptadecane + -t %5 0.2
53 27.46 methyl myristate | U iz B fig 0.15
54 28. 14 3,5-di-tert-butyl-4-hydroxybenzaldehyde 3 ,5- kT 3k -4 -37 L 4 B % 0.12
55 28.37 tetradecanoic acid 1 PU R 0.21
56 28. 64 2-methylheptadecane 2-H 5+t ¢ 0.19
57 28.79 phenanthrene JE 0.14
58 29.26 1-octadecene 1-+ /\ 0.9
59 29.43 octodecane 1 /\ kg 0.29
60 29.59 phytane F % 0.25
61 30. 02 methyl pentadecanoate -+ Fi i ik ! fig 0.09
62 30. 47 plant ketone #7 i 0.63
63 30. 96 diisobutyl phthalate 48 % — iR — 5% T lig 2.78
64 32.41 annulene ¥4 M 0.35
65 32.89 methyl palmitate 7 B2 B fig 4.07
66 33.15 isophytol S i 0.54
67 33.39 1 -nonadecene 1-+ JL4 0.21
68 34.28 palmitic acid %7 g 14. 49
69 34.42 ethyl palmitate £ #4 ik . i 5.32
70 34.51 eicosane .1 &% 0.38
71 34. 64 1-eicosene 1-_" - fi I 0. 35
72 35.05 methyl heptadecanoate -t i B fif 0.26
73 36.12 heptadecanoic acid +-E R 0.7
74 36.77 methyl linolenate 3V Bk fi2 HY fig 3.6
75 37.21 phytol #2 i 10.72
76 37. 44 methyl palmitate fifi i 2 FF fis 1.03
77 37.68 oleinic acid Jiifig 1.76
78 38.38 ethyl linoleate WV jili i Z. i 4.65
79 38.5 palmitic acid i | fiZ 1.78
80 38.82 butyl palmitate £ 2 T g 0.7
81 39.07 ethyl stearate i I iz £, g 2.61
82 39.95 docosane .+ &5 0.28
83 41. 11 docosanoic acid, methyl ester —. -+ —%¢ iR H ik 0.19
84 41.58 cembrane FG ¥ b 0.03
85 42.08 tricosane —.+ = &% 0.24
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A e

TE 3 22 33 Fe v v 38 5 A M K (0.25% ) | E B
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