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Chemical constituents in peels of Citrus changshan2huyou ( 0 )
ZHAO Xu@mei', YE Xingqian’, ZHU Da2yuan’

(Il College of Pharmacy, T aishan Medical U niversity, Taian 271016, China; 2 Department of Food Science and Nutrition,

College of Biosystem Engineering and Food Science, Zhejiang University, Hangzhou 310029, China; 3l Department

of Phytochemistry, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 201203, China)

Abstract: Objective To further study on the chemical constituents in the peels of Citrus changshan2
huyoul Methods
the structures were determined by spectral analysesl Results

T he chemical constituents were separated by repeated silica gel column chromatography,
Ten compounds were obtained and identified
as huyoujiasu (2c2hydroxy2malonyD3, 42dihydroxybenzoic acid, N ), 3X2hydroxy24c, 5, 6, 7, &pentame
thoxyflavone ( 0 ), eriodictyol ( 0 ), tetracosanoic acid ( 0 ), glyceryl dodecanoate ( 0 ), neoeriocitrin
(0), naringin ( X), neohesperidin (@), 42methoxy232hydroxybenzoic acid ( U), and 3, 4@dihydroxy2
benzoic acid ( U)1 Conclusion 2c2hydroxy2malonyDR3, 42dihydroxybenzoic acid is a new compound and the

above ten compounds are obtained from this plant for the first timel

Key words: Citrus ChangshanZhuyou Yl Bl Chang; naringin; huyoujiasu ( 22hydroxymalonyR3, 42

dihydr oxybenzoic acid)
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{7 IH2NMR (400 MH z) 3@NMR (100 MHz)
1 1231 6
2 7140,dd,J= 80,11 8Hz 1241 4
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6 D7 35,d, J= 11 8 Hz 1181 3
7 1700 8
k 1600 5
x 5178 s 96l 1
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Fig 1 Structure of compound N

"H2NMR (400 MHz, CDCl:) D 3196 ( 3H, s,
OCH3), 3197(3H, s, OCH3), 31 98( 3H, s, OCH3),
3199 (3H, s, OCH:), 4110 (3H, s, OCHs), 6l 60
(1H,s, H23), 7100(1H, d, T = 814 Hz H25), 71 42
(1H,d,J= 211 Hz H22), 71 58( 1H, dd, J= 212,
8l 4 Hz, H26c), MU %58 MG W h 3252 324c, 5, 6,
7, Q11 FA BE i o

e & 0 ¥ 8 gk g5 . 2 R
CisH120s. ERMS m/z: 288[ M]", 271, 245, 179,
153,136,123, 91. '"H2NMR (400 MHz, DMSO2ds)
D21 54(1H, dd,J= 1712,219 Hz Hi23),21 90( 1H,
dd,J= 1712, 1218 Hz H223), 5112( 1H, dd, J=
1217,219 Hz, H22), 51 70(1H, d,J = 21 0 Hz, H26),
5172(1H,d,J= 117 Hz H28), 61 61( 1H, s, H2X),
6l 61( 1H, s, H2%), 6l 72( 1H, s, H26c) . "~ C2NMR
(100 MHz, DMSO2ds) D 1981 2( (24), 1681 8(C27),
1651 9( 25), 1651 3( 29), 14713 ( Q4c), 1471 0( C2
3c), 1321 2(QIc), 1191 7( Q6¢), 1161 7( 5¢), 1151 2
(C2x), 1031 8(C210), 971 5( 26) , 96l 6(C28), 801 9
(Q2),445(Q@3). 5XEIREM LS DL —
/O, Wt A Pk SR

&Y 0 A A iERY . W H2NMR (400
MH z, CDCls ) I3 58l i 1465 0 —1 UG .
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4% TR 2740 IRMEx (em’ '): 3 311, 2918, 2 850,



# 8 #

H1EL24  Chinese Traditional and Herbal Drugs 40 1 2009 1

1730,1 470,1 180, 1 047,721. M NMR i i % 4fz
S A T R H R

WwEWO : At K. 17 CorH O, A%}
43F iR 596. | HZNMR( 400 MH z, DMSO2ds ) D
1112(3H, d, J= 610 Hz, Rha2CHs), 2172 1 3117
(2H, H23), 5108( GlwH21, d, J= 65 Hz), 5108
(Rha&2H21, d, J= 111 Hz), 5145( 1H, H22), 6108
(2H, H26, 8),6l 72( 1H, d, J= 910 Hz H25), 91 08
(2H, m, OH23c, 4c), 12102 ( 1H, s, OH25);
"@NMR( 100 MHz, DMS2ds) D 1971 1 ( 24),
1641 8( Q27), 16219 ( Q25), 1621 7( C29), 1451 8 ( 2
X), 1451 2(C24) , 1291 2( Qlc), 1181 1(Q6c), 11513
(Q@2), 1141 4( @5¢c), 1031 3( C210), 1001 4 ( Q1E),
971 4( 21d), 961 2( (26), 951 1(28), 781 6( (22),
77 1(Q3d), 761 9( @5d), 76l 1( 2d), 711 8( (4F),
701 3(4d, 28), 691 6( Q3EF), 681 3( 25E), 601 4( @
6, 421 2( 23), 181 0( C268) » L5 3k 3 Hdls —
S, W AL A T AR AT
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(2H, H23), 312~ 319 (10H, rhamnosylglucose),
3188(0OCHs), 51 13(d, J= 111 Hz, Rha H21), 51 18
(IH, d, J= 615 Hz Glu H21), 5151 ( IH, H22),
6l 14 ( 1H, H26), 61 18 (1H, H28); " C2NMR ( 100
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MH z, DMSQ2ds) D 1961 9( C24), 1641 8( 27), 16219
(Q25), 16206 ((29), 14510 (C2%), 146l 4 ((R4c),
1301 9( QIc), 1171 8( 6c), 1141 0( C2c), 1121 0(C2
5c), 1031 3( C210), 1001 3 ( Q1E), 971 4( Q21d), 96l 2
(C26), 951 1( 28), 781 4((22), 771 1( 23d), 76l 8(C2
5d), 761 0 ( Q) 711 7( C24R), 701 3 ( 24d, 28), 691 5
(C23f), 6812 ( @5E), 601 4( Q6d), 5517 (20CHs),
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