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Abstract: Six compounds were isolated from ethanol extract of fresh fruit peel of Fortunella margarita (Lour.) Swingle by column
chromatography. By means of MS and NMR technique, the six compounds are identified as follows ; fortunellin ( T ), phloretin-
37,5'-di-C-B-glucopyranoside (Il ), rutin (1), 4’-methoxy vitexin-2"-0--L-rhamnopyranoside ( IV ), rhoifolin ( V) and B-
daucosterol ( VI), in which contents of compound I and Tl are the highest and compound V is obtained from fruit peel of F.

margarita at the first time.
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PHT SRFR T 2007 453 AW A ZBESETE
SRR, B RO E A RSB E TS B %E

T EEAAE XRC-1 BB A AL QR RKIE) .
Bruker AM-400 B 3L 4R 1Y (TMS ' 45) F1 VG Auto Spec—
3000 St ¥ 4%, 4t )2 #7 K i Diaion HP 20 SS k7L % fig £
(Mitsubishi Chemical Co.) #l Sephadex LH-20 ¥k (75 ~ 100
pm, Pharmacia Fine Chemicals Co. Lid.) ; £ (200 ~300 H)
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BUB B SAR R L 10 ke, BRI A RRR S RE, FH 15 L
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IR 95% ZBE T 80 °C MU HR BN 3 K, Wl Wk 4 45 R 7
340 g, Hip i) 300 g B4 Diaion HP 20 SS KILKAEH: 24T,
PIAK-HBE(RFR 5 0 0% ~ 100% ) ¥ Wb 2 pE I 453 31 10 4
Faors b fisr 8 REZHBHZHTAEN -5 B (R 901
73 ARG AR B S T (200 mg) A1 11 (125 mg) ;
Wisr 6 M7 43, SeaREBAL AT (R A R 1101 B9
T5-FBHR A W) , Fi42 Sephadex LH-20 B AL 247 3 K -
FEE (B 0% ~ 100% ) 7 YR 46 FE Bk I 48 Bl 4k A T
(45 mg) \IV(18 mg) FV (21 mg) ; {5+ 9 WK BB ITIELS W
MR Z YRR EIL A VI(16 mg) . R MS il NMR J5 33
BRI SCIREAE , WL &Y 1 ~ VIS T4 %R

2 % X

WEY 1 FEB A, EhAR - B4 5 &2 FH 4, FAB™ - MS
m/z: 591[M-H] , 454'H-NMR, "C-NMR [ % DEPT %,
WiE 28 C,H,, 0, . H-NMR (400 MHz, DMSO—-d, ) 3
12.94(1H,s,5-0OH) ,6.98 (1H,s,H-3),6.81(1H,d,/=2.0
Hz,H-6),6.38(1H,d,J=2.0 Hz,H-8),8.05(2H,d,/=8.8
Hz,H-2',6'),7.14(2H,d,J=8.8 Hz,H-3' 'H-5’) ,3.87(3H,
5,—OCH,), 5.24(1H,d, J=7.2 Hz,Glu; H-1"), 5.13(1H,s,
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Rha:H-1""),1.21(3H,d,J=6.1 Hz, Rha: H-6"") , C-NMR
(100 MHz,DMS0-d,)8:163.9(s,C-2) ,104.1(d,C-3),182. 1
(s,C-4),161.2(s,C-5),97.9(d,C-6) ,162.7(s,C-7),94.7
(d,C-8),157.1(s,C=9),105.6(s,C-10),122.8 (s,C-1"),
128.5(d,C-2',C-6"),114.8(d,C-3",C~5'),162. 6 (s,C—
4"y, 55.7(q,-0CH,) ; Glu:99.5(d,C-1"), 77.3(d,C-2"),
77.1(d,C-3"),69.8(d,C-4"),76.4(d,C-5") ,60.6(t,C-
6") ;Rha:100.6(d,C-1"),70.5(d,C-2""),70.6(d,C-3""),
72.0(d,C-4""),68.5(d,C-5"),18.2(q,C-6"), UL FEIE
530wk 4 ] IR FE M —3, B8 o &7 T (fortunellin)

LAY HERK, $hRR - P8 R N &2 B, FAB™-MS
m/z:697 [M-H]™, 454" H-NMR ,” C-NMR L) }% DEPT £ #f
EHEATFRH C,yH, 0, ., H-NMR (400 MHz, CD,0D)§.7. 03
(2H,d, J=8.0 Hz,H-2 H-6), 6.68(2H,d, J=8.0 Hz,H-3,
H-5),3.30(2H,m,H-a),2. 86 (2H, m, H-B) ; Glu; [4. 93
(1H,d,J=9.7 Hz,H-1) Jx2,” C-NMR( 100 MHz,CD,0D) 5.
133.6(s,C-1),130.1(d,C-2,C-6),115.8(d,C-3,C-5),
156.1(s,C~4) ,206.9(s,C=0),47.5(t,C-a) ,30.7(t,C-B),
105.9(s,C-1"),162.0(s,C-2",C-6") ,104.1(s,C-3",C-5"),
162.9(s,C-4");Glu:[76.4(d,C-1),73.9(d,C-2),78.8(d,
C-3),70.7(d,C-4),82.4(d,C-5),62.0(t,C-6) Ix2, i}k
BORSCR5 1 IER — B e AR & -3 ,5 - =-C8~
#E$#4 (phloretin-3’,5'-di-C-B-glucopyranoside & 3’,5'-di-C-
B-glucopyranosylphloretin) ,

a0 - B AN K, R R — 56 40 ) Vi 42 BH HE, FAB™ - MS
m/z; 609 [M-H]", £4'H-NMR., ®C-NMR 1)} % DEPT ¥,
WREH AT FR AN CHy O "H-NMR (400 MHz, DMSO-d, )
5: 6.18(1H,d,J=1.9 Hz,H-6),6.37(1H,d,/=1.9 Hz,H-
8),7.54(1H,d,J=2.1 Hz,H-2") |6.82(1H,d,J=8.1 Hz,H-
5'),7.52(1H,dd,J=2.1,8.1 Hz,H-6') ,5.32(1H,d, J=7.6
Hz,Gle: H-1") ,4.36(1H,br. s, Rha; H-1"") ,0.97(3H,d,J=
6.1 Hz,Rha: H-6") ,”C-NMR(100 MHz,DMSO-d, ) $:156. 6
(5,C-2),133.3(s,C-3),177.4(s,C-4),161.2(C-5) ,98.7
(d,C-6), 164.2(s, C-7), 93.6(d, C-8), 156.6(s, C-9),
104.0(s,C-10), 121.6(s,C~1"), 115.3(d,C-2"), 144.8(s,
C-3"),148.5(s,C-4"),116.3(d,C-5"),121.2(d,C-6");
Gle:101.2(d,C-1"),74.1(d,C-2") ,76.5(d,C=3") ,70.0(d,
C-4"),75.9(d,C-5") ,67.0(1,C—6") ;Rha:100. 8(d,C-1""),
70.40(d,C-2""),70.6(d,C-3""),71.9(d,C-4"") ,68.3(d,C-
5"),17.8(q,C-6"") , LA FEEESCHk[6 ] HiEH—3, H RS
St AH R, B € H AP T (rutin)

AN H B R, Eh 88 -6 K 2 B, FAB™-MS
m/z; 593[M-H]", &4 'H-NMR, "C-NMR I} &, DEPT &,
W& H A FR N CH, 0, , 'H-NMR (400 MHz, DMSO-d, ) 5:
6.66(1H,s,H-3),6.30(1H,s,H-6) ,8.09(2H,d, J=8. 8 Hz,
H-2',6"), 7.11(2H,d, J=8.8 Hz,H-3', 5’), 3.85(3H, s,

-0CH,),5.03(1H,d,J=9.0 Hz,Glu: H-1"),4.56(1H,s,
Rha: H-1"") ,1.15(3H,d,J=6.0 Hz,Rha: H-6") ,” C-NMR
(100 MHz,DMS0-d,)$:163.6(s,C-2),103.3(d,C-3),184.2
(s, C—4), 156.0(s, C-5), 98.5(d, C-6), 162.8(s, C-7),
104.6(s,C-8) ,160.8(s,C-9),104.3(s,C-10),123.4(s,C—
1),129.0(d,C-2’,C-6'),114.6(d,C-3",5") ,162.5(s,C-
4"y, 55.7(q,-0OCH,) ; Glu:71.8(d,C-1"), 75.2(d,C-2"),
80.0(d,C-3"),68.3(d,C-4"),81.9(d,C-5"),61.2 (1,C-
6") ;Rha:100.4(d,C~1""),70.6(d,C-2""),70.7 (d,C-3""),
71.6 (d,C-4""), 70.4 (d, C-5""), 17.8 (q, C—6""), LI F
B SR 7-8 | PR EAHI K -2"-0-a-L- R EHM
.28 1 AFHEME(3H=3.85,5C=55. 7)) {2, kiIE — %
HMBC #3¢ FE RS BAE C-4' |, e Hoh 47— B A 2L -4H30
£-2"-0-a-L- B ZH1 (4 -methoxy vitexin-2"-0-a-L-
thamnopyranoside ) ,

WEWV HEB K, ELER -8 [N & FH 1, FAB™-MS
m/z:5771[M-H] ™, 44" 'H-NMR " C-NMR Ll } DEPT ¥, #
FHATFA N C,H,0,,,' H-NMR (400 MHz,CD,CD) 5:6. 67
(1H,s,H-3),6.31(1H,d,J=1.8 Hz,H-6) ,6.56 (1H,d, /=
1.8 Hz,H-8),7.96(2H,d,J=8.8 Hz,H-2' ,H-6") ,7.09(2H,
d,J=8.8 Hz,H-3' ,H-5'),5.25(1H,d,J=7.8 Hz,Clu: H-
1) ,4.57(1H,br.s,Rha;: H-1"") ,1.02(3H,d,/=6.2 Hz,Rha:
H-6"") ,” C-NMR (100 MHz, DMSO-d,) $:164.3 (s,C-2),
104.4(d,C-3),182.5(s,C-4),161.5(s,C-5),98.2(d,C-
6),162.7(s,C-7), 95.1(d,C-8), 157.2(s,C-9), 106.7
(s,C-10), 123.4(s,C-1"), 128.9(d,C-2',C-6'),115.1(d,
C-3',C-5"),161.6(s,C—4"), 56.1(q,-OCH,) ; Glu:99.9(d,
C-1"),77.2(d,€-2"),76.7(d,C~3"),70. 1(d,C-4") ,77.6
(d,C-5"),60.9(t,C~6") ;Rha:100.9(d,C-1"") ,70.9(d,C-
2"),70.8(d,C-3""),72.3(d,C-4") ,68.8(d,C-5"),18.2
(q,C-6") o DL 3R 5 3CHR09 [ HGE i —3, B Rf {5 S5
A AR TR , 4 58 R BFBEARH (rhoifolin)

HEY V. HELEHBA,EI-MS m/z:414 ([M+1-
Gle]*,12), 396([414-H,0], 100), 382(27), 231(8), &4
"H-NMR.,”C-NMR LI % DEPT 3 45 Ho/r TR N Cas HeyOg 0
'H-NMR (400 MHz, CD,Cl1) 5:3.98(1H,m,H-3),5.32(1H,
br.d,J=5.1 Hz,H-6),0.65(3H,s,H-18) ,0.90(3H,s, H-
19), 0.86(3H,d,J=7.2 Hz,H-21), 0.90(3H,d,/=8.4 Hz,
H-26),0.91(3H,d,J=8.4 Hz,H-27),0.87(3H,d,J=7.6
Hz,H-29);Glu;5.06 (1H,d,J=7.6 Hz,H-1') ,3. 96 ~4.29
(4H,m,H-2,H-3 H-4 ,H-5),4.55(1H,d,J=11.9 Hz,H-6'
a),4.42(1H,dd,J=11.9,4.9 Hz, H-6'b) ,”* C—NMR ( 100
MHz,CD,Cl1)$:37.6(1,C-1),30.4(t,C-2),78.8(d,C-3),
39.5(t,C-4),141.4(s,C-5),121.1(d,C-6) ,32.3(t,C-7),
32.2(d,C-8),50.5(d,C-9),37.1(s,C-10),21.4(1,C-11),
40.1(1,C-12),42.6(s,C-13),56.4(d,C-14),26.6(t,C-
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15),28.7(t,C-16) ,57.0(d,C-17) ,12.3(q,C-18),19.2(q,
€-19),36.5(d,C-20),19.4(q,C-21),34.4(1,C-22) ,24.7
(1,C-23) ,46.2(d,C-24),29.6(d,C-25),20.1(q,C-26),
19.6(q,C-27),23.6(t,C-28),12.1(q,C-29) ;Glu:101.5(d,
C-1'),74.2(d,C-2"),78.6(d,C-3"),71.9(d,C-4") ,78.3
(d,C-5"),63.1(1,C=6") o A% 53R 10 ] HRE I — 2,
HRE A ShRdE SR, B 2Ol B-#18 T (B-daucosterol) o

BRoea R U1, & 0 B I Z BER By h AT B 31 6
Aot UEREAA N EGREY T ~ V) i d i
IR RAREE (1) MR R-3",5' - Z-C-p- MR HEH
(1), TBFH A (V) N8 YOG AR B 23 B A3 B R
4o BRZGEIRRTEAR , SRR HA P AL BRI LR
PiRES GUIHR R T R 0RO I L T RE R TR T
T, 4 SR TR IR AT AT R GEB A, A R T ARt e
Wy — BT AR o
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