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摘 　要 :干燥诺丽青果粉末 95%乙醇提取物的正丁醇萃取部分经硅胶、Sephadex LH220和 L iChrop rep RP218等

材料分离 ,波谱学方法鉴定了 8个化合物 , 分别为乌苏酸 (1)、6, 72二羟基香豆素 (2)、胡萝卜甙 (3)、车叶草甙

(4)、Borreriagenin (5)、去乙酰车叶草甙 (6)、O2β2D 2glucopyranoside scopolin (7)、车叶草酸 (8)。其中化合物 7为

首次从该种中分到。
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Abstract: The chem ical constituents of M orinda cltrifolia were isolated by silica gel, RP218, Sephadex LH220 and their

structures were elucidated by spectral methods. 8 compounds were isolated and identified as ursolic acid (1) , Esculetin

(2) , daucosterol ( 3 ) , asperuloside ( 4 ) , borreriagenin ( 5 ) , deacetylasperuloside ( 6 ) , O2β2D 2glucopyrano2side scopolin

(7) and asperulosidic acid (8). The compound (7) was firstly isolated from M orinda cltrifolia.
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　　诺丽 (Noni)属茜草科巴戟天属 (M orinda L. )植

物 ,学名海巴戟 (M orinda cltrifolia) ,又名海巴戟天、

四季果、印度桑葚等 ,我国主要分布于西南部到东南

部、以及台湾和香港地区 ; Noni在南太平洋一带素

有“仙果 ”之美称 ,作为保健及药用饮料已有上千年

历史 ,其果实、叶子、枝干、根部均可入药 ;目前市场

对 Noni产品需求以每年约 50%速度增加 ,是全球最

畅销的健康产品之一 [ 1, 2 ]。目前国外文献报道从诺

丽中共分离鉴定出 160多个化合物 ,主要为环烯醚

萜、蒽醌、木脂素、香豆素、三萜、甾醇、黄酮及其甙和

苯醚类化合物等 [ 3, 4 ]。但国内未见其研究报道 ,利

用常规分离手段从诺丽青果乙醇提取物的正丁醇萃

取部分共分离鉴定了 8个化合物 ,分别是 :乌苏酸

(1)、6, 72二羟基香豆素 (2)、胡萝卜甙 (3 )、车叶草

甙 (4)、Borreriagenin (5)、去乙酰车叶草甙 (6 )、O2β2
D 2glucopyranoside scopolin ( 7 )、车叶草酸 ( 8 ) ,其中

化合物 7为首次从该种中分到。

1　材料与仪器

　　诺丽青果 (M orinda citrifolia )由台湾谢氏公司

提供。四川大学科学仪器厂生产的 XRC21型显微

熔点仪 ,温度计未校正 ; B ruker AM 2400 和 B ruker2
DRX2500核磁共振仪 , TMS为内标 ; VG Auto Spec2
3000和 AP IQSTAR Pulsar 1质谱仪 ;薄层层析硅胶

和柱层析硅胶均为青岛海洋化工厂产品 ; L iChrop rep

RP218和 Sephadex LH220为 Merk产品。显色方法

为 254、365 nm荧光、10%硫酸乙醇溶液和硫酸香草

醛处理后加热显色、硫酸铜丙酮显色及碘蒸气显色。

2　提取与分离

　　干燥诺丽青果粉末用 95%工业乙醇室温提取

四次 (每次 2 d)得 436 g浸膏。浸膏用水分散 ,分别

用石油醚、乙酸乙酯、正丁醇萃取 ,合并正丁醇部分 ,

减压浓缩得 45 g。正丁醇部分上硅胶柱分离 ,以氯

仿 2甲醇梯度洗脱得 14组分 ,组分 Ⅱ经反复柱层析、

Sephadex LH220 (甲醇 2氯仿 1∶1洗脱 )分离得化合



物 2 ( 50 mg) ;组分 V 经反复柱层析、制备 TLC和

Sephadex LH220得化合物 2 (5 mg)和 3 (15 mg) ;组

分 V III经反复柱层析、Sephadex LH220和重结晶得

化合物 5 (45 mg)和 7 (80 mg) ;组分 IX经反复柱层

析、Sephadex LH220和 RP218层析得化合物 4 ( 250

mg)和 6 (20 mg) ;组分 X经反复柱层析、RP218层析

得化合物 8 (115 g)。

3　结构鉴定

　　乌苏酸 (U rsolic acid, 1) 　白色粉末 , C30 H48 O4 ,

mp。258～260 ℃; E I2MS m / z: 456 [M ]
+

, 423, 410,

248, 207, 203, 189;
1
H NMR ( 400 MHz, Pyridine)δ:

5148 (1H, t, J = 312 Hz, H212) , 3144 ( 1H, m, H23) ,

2118 (1H, d, J = 1512 Hz, H219) , 1123 (3H, s, CH3 ) ,

1123 ( 3H, s, CH3 ) , 1102 ( 3H, d, J = 612Hz, CH3 ) ,

0199 ( 3H, s, CH3 ) , 0196 ( 3H, d, J = 512Hz, CH3 ) ,

0188 (3H, s, CH3 ) , 0187 ( 3H, s, CH3 ) ;
13

C NMR ( 100

MHz, Pyridine)δ: 17919 (C228) , 13913 (C213) , 12517

(C212) , 7812 (C23) , 5519 (C25) , 5316 (C218) , 4811

(C217) , 4811 (C29) , 4215 (C214) , 4010 (C219) , 3916

(C220) , 3915 ( C21 ) , 3914 ( C28 ) , 3912 ( C24 ) , 3715

(C210) , 3713 (C222) , 3316 (C27) , 3118 (C221) , 2819

(C215) , 2818 (C223) , 2812 (C22) , 2510 (C227) , 2410

(C216) , 2317 (C229) , 2115 (C230) , 1819 (C26) , 1716

(C226) , 1715 (C211) , 1617 (C225) , 1518 (C224)。以

上数据与文献 [ 5 ]值相符。

6, 72二羟基香豆素 ( Esculetin, 2 ) 　无色针晶 ,

C9 H6 O4 , mp1267 ～269 ℃; FAB
22MS m / z ( % ) : 177

( [M 21 ] , 100 ) ; 1 H NMR ( 400 MHz, MeOD )δ: 7173

(1H, d, J = 915 Hz, H24 ) , 6190 ( 1H, s, H25 ) , 6174

(1H, s, H28 ) , 6116 ( 1H, d, J = 915 Hz, H23 ) ;
13

C

NMR ( 100 MHz, CDCl3 )δ: 16412 ( C22 ) , 15117 ( C2
7) , 15012 ( C29 ) , 14518 ( C24 ) , 14412 ( C26 ) , 11218

(C25) , 11215 (C23) , 11213 (C210) , 10315 (C28)。以

上数据与文献 [ 6 ]值相符。

胡萝卜甙 (Daucosterol, 3 ) 　白色针晶 , mp1290

～292 ℃, 易溶于吡啶 , 难溶于一般有机溶剂。

L iebermann2Burchard反应呈阳性 ,与胡萝卜甙对照

品共薄层 , R f 值和斑点颜色均一致。

车叶草甙 ( asperuloside, 4 ) 　白色晶体 , C18 H22

O11 , mp1125～127 ℃; ESI
+ 2MS m / z ( % ) : 437 ( [M +

Na ] + , 100 ) ; 1 H NMR ( 400 MHz, CD3 OD )δ: 7129

(1H, d, J = 210 Hz, H23) , 5192 (1H, d, J = 112 Hz, H2
1) , 5174 ( 1H, s, H27) , 5156 ( 1H, d, J = 712 Hz, H2
6) , 4179 (1H, d, J = 112 Hz, H2l′) , 4176 ( 1H, d, J =

1410 Hz, H210a) , 4168 (1H, d, J = 716 Hz, H210b) ,

3192 ( 1H, dd, J = 210, 1210 Hz, H26′a) , 317523168

(2H, m, H26′b, 5) , 31422 3123 ( 5H, m, H23′, 5′, 4′,

9, 2′) , 2110 ( 3H, s, CH3 COO ) ;
13

C NMR ( 100 MHz,

CD3OD )δ: 17118 (CH3 CO ) , 17117 ( C2l1 ) , 14917 (C2
3) , 14310 (C28) , 12817 (C27) , 10511 (C24) , 9911 (C2
l′) , 9214 ( C21) , 8515 ( C26) , 7713 ( C25′) , 7710 ( C2
3′) , 7317 (C22′) , 7016 (C24′) , 6211 (C26′) , 6112 (C2
10) , 4415 (C29) , 3616 (C25) , 2018 (CH3 CO )。以上

数据与文献 [ 7 ]值相符。

Borreriagenin ( 5 ) 　 C10 H15 O5 ,
1
H NMR ( 400

MHz, CD3 OD)δ: 5177 (1H, br, s, H27) , 5133 (1H, d, J

= 716 Hz, H26) , 4124 ( 1H, m, H210) , 4118 ( 1H, m,

H210) , 3185 (1H, m, H23) , 3181 ( 1H, m, H23) , 3177

(1H, m , H21) , 3172 ( 1H, m, H21 ) , 3134 ( 1H, m, H2
5) , 3109 (1H, m, H29) , 2192 ( 1H, m, H24) ; 13 C NMR

(100 MHz, CD3OD )δ: 17815 ( C211) , 15217 ( C28 ) ,

12416 (C27) , 8616 ( C26 ) , 6216 ( C23 ) , 6016 ( C21 ) ,

6012 (C210) , 4917 ( C29 ) , 4416 ( C24 ) , 4315 ( C25 )。

以上数据与文献 [ 8 ]值相符。

去乙酰车叶草甙 (Deacetylasperuloside, 6 ) 　白

色粉末 , C16 H20 O10 , ESI
+ 2MS m / z ( % ) : 437 ( [M +

Na ]
+

, 100 ) ;
1
H NMR ( 400 MHz, CD3OD )δ: 7129

(1H, d, J = 210 Hz, H23) , 5195 (1H, d, J = 112 Hz, H2
1) , 5164 (1H, s, H23) , 5157 (1H, m, H26) , 4168 (1H,

d, J = 810 Hz, H2l′) , 4119 ( 2H, s, J = 1410 Hz, H2
10) , 3190 ( 1H, dd, J = 210, 1210 Hz, H26′a) , 31692
3164 (2H, m, H26′b, 5) , 314223123 ( 5H, m , H23′, 5′,

4′, 9, 2′) ;
13

C NMR ( 100 MHz, CD3OD )δ: 17218 ( C2
l1) , 15012 ( C23 ) , 14917 ( C28 ) , 12516 ( C27 ) , 10614

(C24) , 9918 ( C2l′) , 9314 ( C21 ) , 8616 ( C26 ) , 7813

(C25′) , 7718 (C23′) , 7416 (C22′) , 7115 (C24′) , 6217

(C26′) , 6010 (C210) , 4419 (C29) , 3714 (C25)。以上

数据与文献 [ 7 ]值相符。

O2β2D 2glucopyranoside scopolin (7) 　白色晶体 ,

C16 H18 O9 , mp1217 ～ 219 ℃, 1 H NMR ( 400 MHz,

MeOD)δ: 7181 (1H, d, J = 916 Hz, H24) , 7114 (1H, s,

H25) , 7107 (1H, s, H28) , 6121 (1H, d, J = 916 Hz, H2
3) , 5101 ( 1H, d, J = 715 Hz, H21′) , 3179 ( 3H, s,

OCH3 ) , 3174 ( 1H, dd, J = 116, 1116 Hz, H26′) , 3151
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(1H, m, H26′) , 3141 (1H, m , H23′) , 3126 ( 3H, m, H2
2′, 4′, 5′) ;

13
C NMR ( 100 MHz, CDCl3 )δ: 16214 ( C2

2) , 15115 ( C27 ) , 15015 ( C29 ) , 14718 ( C24 ) , 14514

(C26 ) , 11417 ( C210 ) , 11411 ( C25 ) , 11019 ( C23 ) ,

10417 ( C28 ) , 10115 ( C21′) , 7815 ( C25′) , 7810 ( C2
3′) , 7416 ( C22′) , 7111 ( C24′) , 6212 ( C26′) , 5712

(OCH3 )。以上数据与文献 [ 6 ]值相符。

车叶草酸 (A sperulosidic acid, 8 ) 　白色粉末 ,

C18 H24 O12 ,
1
H NMR (400 MHz, CD3 OD )δ: 7164 (1H,

s, H23) , 6101 (1H, s, H27) , 5105 (1H, d, J = 810 Hz,

H21) , 4194 (1H, d, J = 912 Hz, H210) , 4182 (1H, d, J

= 610 Hz, H26 ) , 4178 ( 1H, d, J = 912 Hz, H210 ) ,

4172 ( 1H, d, J = 715 Hz, H21′) , 3184 ( 1H, dd, J =

210, 1210 Hz, H26′) , 3162 (1H, dd, J = 210, 1210 Hz,

H26′) , 3136 (1H, t, J = 815 Hz, H23′) , 3126 ( 3H, m,

H22′4′5′) , 3121 (1H, t, J = 710 Hz, H25) , 2162 (1H,

t, J = 810 Hz, H29) , 2108 ( 3H, s, Ac) ;
13

C NMR ( 100

MHz, CD3 OD ) δ: 17215 ( CH3 CO ) , 17019 ( C2l1 ) ,

15512 ( C23 ) , 14519 ( C28 ) , 13118 ( C27 ) , 10815 ( C2
4) , 10112 ( C21 ) , 10015 ( C2l′) , 7815 ( C25′) , 7718

(C23′) , 7513 ( C26) , 7419 ( C22′) , 7115 ( C24′) , 6317

(C210) , 6219 ( C26′) , 4612 ( C29) , 4214 ( C25) , 2017

(CH3 CO )。以上数据与文献 [ 9 ]值相符。

参考文献

1　Yanine CB, Fabrice V, Ana MP, et al. The noni fruit (M orin2
da citrifolia L. ) : A review of agricultural research, nutrition2
al and therapeutic p roperties. Journa l of Food Com position

and A nalysis, 2006, 19: 6452654.

2　W est BJ, Jensen CJ, W estendorf J , et a l. A safety review of

noni fruit juice. J Food Sci, 2006, 71 (8) : 100.

3　O scar L, Am id OL. Some chem ical constituents of M orinda

citrifolia. P lan ta M ed, 1979, 6: 186.

4　W ang MY, W est BJ, Jensen CJ, et a l. Morinda citrifolia

(Noni) : a literature review and recent advances in N oni re2
search. A cta Pharm acol S in, 2002, 23: 1127.

5　Shu RG(舒任庚 ) , L iu YF (刘玉凤 ) , Chen J (陈杰 ) , et a l.

Studies on the triterpenoids of Cyclocarya paliurus (Batal. )

Iljinsk. J Chin M edi M at (中药材 ) , 2005, 28: 5582559.

6　Razdan TK, Qadri B, Harkar S, et al. Chromones and couma2
rins from Skimm ia laureola. Phytochem istry, 1987, 26, 20632
2069.

7　Peng JN, Feng XZ, L iang XT. Two new iridoids from Hedyotis

chrysotricha. J N at P rod, 1999, 62: 6112612.

8　V ieira JC,Mathias L, B raz2Filho R, et al. Iridoids from B orre2
ria verticilla ta. O rg L ett, 1999, 1: 1167.

9　Peng JN, Feng XZ, L iang XT. Iridoids from Hedyotis hedyoti2
dea. Phytochem istry, 1998, 47: 165721659.

(上接第 751页 )

12 W ang Y(王媛 ) , Yang HY(杨红玉 ) , Cheng ZQ (程在全 ).

Relationship between SA—induced resistance to grey mold in

A rabidop sis and the lignin contents. Plan t P rotection (植物保

护 ) , 2007, 33 (4) : 50254.

13 Green NE, Hadwiger LA, Granam SO. Phenylalanine ammo2
nialyase, tyrosiune ammonialyase, and lignin in wheat inocu2
lated with B rysip hegram inis f. sp. tritici. Phy topathoogy,

1975: 107121074.

14 Dean RA, Kuc JA. Rap id lignification in response to woun2
ding and infection as a mechanism for induced system ic p ro2

tection in cucumber. Physiol M ol Plan t Pa thol, 1984, 31: 692
81.

15 Hammerschm idt R, Lamport DTA, Mullon EP. Cell wall

hydroxyp roline enhancement and lignin deposition as an early

event in the resistance of cucumber to Colletotrichum cucum e2
rinum. Physiol P lan t Pathol, 1984, 24: 43247.

16 Xuei XL, Jarlfors U, Kuc J. U ltrastructural changes associated

with induced system ic resistance of cucmber to disease: Host

response and development of Colletotrichum lagenarium in

system ically p rotected leaves. Can J B ot, 1988, 66: 10282
1038.

187Vol121 　　　　　　汤建国等 :诺丽青果化学成分研究 　


