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Abstract—Very little atilization of the fruits of Malus baccata(Rosaceae) has been
employed for food and medicinal plants except for preparing fruit beverages. But, it
was estimated as valuable to investigate the chemical components for the botanical
resource of this plant. In this study, it was found that the fruits of this plant con-
campesterol, ursolic acid and f-o-

tained primary long chain alcohol, B-sitosterol,

glucosides of S-sitosterol and campesterol. However, phloretin(dihydrochalcone) and
its 5-O-glucoside (phloridzin) known as plant growth regulators in many Rosaceae
plants were not found in this plant material by co-TLC analysis with authentic speci-
Although plant sex hormone, was often contained in relates of M.

mens. estrone,

baccata, e.g., Prunus spp., Crataegus spp. and Malus spp., this compound was not
detected in this fruit by comparison with an authentic material. By RIC chromato-
graphy, it was suggested that the Soxhlet extraction by the solvent of ether was
excellently useful to extract ursolic acid efficiently.
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Isolation Outlined structure
Fr. 1 (=) fatty acid
Fr. 2 (=) nonpolar triterpene
Fr. 3 +) long chain alcohol
Fr. 4 (+) sterol
Fr. 5 +) triterpene
Fr. 6 ) triterpene mixture
Fr. 7 +) steryl glycoside
Sample-1 ursolic acid, ete.
CHCI; i ursolic acid, etc.
ext.

Method RIC

TLC with stearic acid
color reaction on TLC
UV 2pax <250 nm
IR, H-NMR, BC-NMR
IR, 'H-NMR, "C-NMR
IR, 'H-NMR, B¥C-NMR see Fig. 1
LB test -
IR, 'H-NMR, ’C-NMR
— 2 min 35 sec
(M*, m/z 456)
— 48 sec
M*, m/z 456)

4 min 45 sec
see Fig. 1
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<4 1. amorphous powder from n-hexane-
EtOAc(10:1)5 IR, vuu (KBr) em! 3400 (broad
OH), 2842(CH), 1475, 1465; H-NMR (300
MHz, CDCly) é: 0.86(3H, t, J=6.9Hz, CHs),
1.250(CHy).], 1.58(CH; CH,OH), 3.64(2H, t-
like, CH,OH).
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7% 2! Colorless needles from CHCl,-MeOH;
mp 138~140°; IR, vmex(KBr) cm™ 3400 (broad
OH), 1465(CH;), 1380(CHa), 790~840(trisub-
stituted double bond); EIMS m/z(%) 414[M+
of g-sitosterol1(100), 400[M* of campesterol]
(16.9), 396[M-H,07*+(27. 7), 382[{M,-H,07*
(4.6), 381[M,-H;0-CH,]*(25.3), 329(30.7),
303(26.1), 273(13. 8), 255 [M-side chain-H,01*
(25.4), 213(15. 4) ; *H-NMR (300MHz, CDCL,)3:
0.68(3H, s, 18-CH;), 1.00(3H, s, 19-CHj),
3.51(1H, m, H-3), 5.35(1H, d-like, H-6);
13C-NMR (75. sMHz, CDCl,)6: 37.3(C-1), 31.7
(C-2)*%, 71.8(C-3), 42.3(C-4), 140.8(C-5),
121.7(C-6), 31.9(C-7)*, 31.6(C-8)*, 50.2(C-
9, 36.5(C-10), 21.1(C-11), 37. 3(C-12), 42.3
(C-13), 36.8(C-14), 24. 3(C-15), 28.2(C-16),
56.1(C-17), 11.87(C-18), 19. 4(C-19), 36.2(C-
20), 18.8(C-21), 26.2(C-23), 45. 9(C-24), 29.2
(C-25), 19.1(C-26), 19.8(C-27), 23, 1(C-28),
11.99(C-29). *Values may be interchangeable.
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CHCl;-MeOH((10:1) A7} -89 & silica gel column
chromatography2 A8l qejxn TS
CHCl;-MeOH &9 0.2 344 3oy Liebermann-
Burchard wh-go Aol £ 3(690 mg)e o
Ht

74 3: Colorless needles from CHCl;-MeOH;
mp;/282~283°; IR, vmax(KBr) cm~! 3400 (broad
OH), 1690(COOH); 'H-NMR(300MHz, pyri-
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dine-ds)é: 0.90(3H, s, CHy), 0.96(3H, d,
J=5,7Hz, sec-CH;), 1.01(3H, d, J=6.5Hz,
sec-CHs), 1.02(3H, s, CH,), 1.06(3H, s, CHy),
1.24(6H, s, 2xCHj), 2.62(1H, d, J=I11Hg,
H-18), 3.45(1H, t, J=6. 9Hz, H-3), 5.48(1H,
t, J=3, 4Hz, H-12); BC-NMR (75, 5sMHz, pyri-
dine-ds)8: 39.4(C-1)*, 23.7(C-2), 78.2(C-3),
40.1(C-4), 53.6(C-5), 16.6(C-6), 33.0(C-7),
39.6(C-8)%, 48.1(C-9), 39.2(C-10)*, 23.9
(C-11), 125.7(C-12), 139.3(C-13), 42.6(C-
14), 28.2(C-15), 21.4(C-16), 48.17(C~-1D),
55.9(C-18), 37.4(C-19)**, 37.5(C-20)**, 31.1
(C-21), 39.4(C-22)*, 28.8(C-23), 17. 5(C~24),
17.5(C-25), 15.7(C-26), 24.0(C-27), 179.8(C-
28), 18.9(C-29), 25,0(C-30). ***Values may
be interchangeable; EIMS m/z(rel. int.) 456[M+]
(13.3), 438{M-H,O1*(1.1), 410{M-HCQOOH]*
(13.5), 248[RDA]*(100), 207(15), 203(33),
189(8.6), 133(12.5).
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5.28(1H, m, H-12); EIMS m/z(rel. int.) 498
[M*](3.1), 248[RDA]*(83.5), 203(37.6), 79
(100).
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C-0), 840~790(trisubstituted double bond); 'H-
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NMR (300MHz, pyridine-ds)d: 0. 66 (3H, s, CHy),
0.86(3H, d, J=6.4Hz, CH,), 0.87(3H, t,
J=6.4Hz, CHy), 0.93(3H, d, J=5.7Hz, CH,),
0.94(3H, s, CH;), 0.98(3H, d, J=p.2Hz,
CH;), 3.95(1H,m, H-3), 5.030H, d, J=
7.7Hz, Gle H-1), 5.34(1H, brd, H-6); 13C-
NMR(75. 5MHz, pyridine-d;)§: 102.6(C-1"),
75.4(C-2"), 78.7(C-3"), 71.8(C-4"), 78.5(C-
57, 62.9(C-6".
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Fig. 1. RIC chromatogram of acetyl ursolic acid(A), CHCI; ext.(B) and sample~1(from Soxhlet ext., C)
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