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ABSTRACT: OBJECTIVE  To study the chemical constituents of the aerial parts of Cynanchum chinense R. Br. METHODS  

The compounds were extracted and purified by AB-8 macroporous resins, silica gel column chromatography, LX2000 resin and 

Sephadex LH-20 columns. Their structures were elucidated on the basis of physico-chemical properties and NMR spectral 

analysis. RESULTS  Nine compounds were obtained from 70% aqueous ethanol extract of Cynanchum chinense and elucidated 

as n-hexadecanioc acid ( ), salicylic acid ( ), � � β-sitosterol ( ),�  β-sitosterolglucoside ( ), apigenin ( ), kaemperol ( ), � � �
kaemperol-3-O-β-D-glunoside ( ), tricin ( ), � � and tricin-7-O-β-D-glucuronide ( ). 	 CONCLUSION  Compounds �, � and 

 were obtained from this genus, and compounds , 	 � �and �−  were isolated f	 rom this plant for the first time. 

KEY WORDS: cynanchum chinense; apigenin; tricin; tricin-7-O-β-D-glucuronide 
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���(Cynanchum chinense R. Br.)����
(Asclepiadaceae)����	
����������������������� !�"#$%[1]�&'()�[2]�*+,-���&'./
0123
45678�9:;<[3]=>?@AB[4]�CD 0����	
EFGHIJKLBMNO9P�Q[5]�0���RSQT�5,-�UVWXJKYZ[\]	
RSQT45^_E6`ab�cRSQTBd^e�fghE	
ij�45klmno�pq20���RSQTrstFGHIJK�uIvwx 9yFz
�I{|_d}~��(�)�.��(�)�
β-���(�)�β-����(�)����(�)����(�)����-3-O-β-D-������(�)����� (�)����� -7-O-β-D-������
(	)��9Fz
����	d���p�	
9Ivwx������~	d���p	
9Ivwx� 
1  ����� 

XT-5���� _¡(¢£�¡¤¥¡¦§)�
Brucker ACF-300�400¨©uª¡(«C¬®--¯°±²�TMSdD³)�AB-8 = LX 2000´µ¶·¸¹º»±²�¼½(200-300¾)�¿À¼½Á¶·ÂÃÄÅFL�Æ½ Sephadex LH-20 ¶·«CGE±²��Ç1ÈÉdIÊË�¶ÌC�OÍ� ���RSQIÌ 2010ÎÏ·�Ð·"ÑÒÓÔÕÖ�×ØÙÚG�GÛÜÝÞßà|_d���(Cynanchum chinense R. Br.)�=á�³p
(CC20100901)âãÌØÙÚG�GÛ� 
2  ���	 ���RSQTäå 3 kg�× 8æç 70%è�éêëì/í(2 hî3�)�/íêzï�ðñòóô 4 L�õö�öêè�è÷øí(4 Lî4�)�øíêzï�òówè�è÷QT(17 g)�øíùE.éêS AB-8 Úú´µ�û�.= 30%�
50%�70%�95%è�(ü 5 L)ýþ�è�ýþêðñòóû��w A ~ D �yQT�è�è÷QT×ðñ¼½�ÀÊ�Ò�� -è�è÷ (50
1~ 
1
1)���-��(10
1~1
1)�	
�ýþ�TLC� zï�ìI�I{�w Fr. 1~11�Fr. 12~16ìI�Fr. 6 ×���Y�wxFz
�(32 mg)�
Fr. 7 ×���Y�wxFz
�(32 mg)�Fr. 8 ×���Y�wxFz
�(60 mg)�Fr. 12 S LX 

2000 ´µ��×��-.(3
7�1
1�7
3)
�ýþ�50%��ýþQI× Sephadex LH-20 ���ýþ�wxFz
�(15 mg)=Fz
�(12 mg)�
Fr. 13S LX 2000´µ��×��-.(3
7�1
1�
7
3)
�ýþ�50%��ýþQT×���Y�wxFz
�(30 mg)�Fr. 14 ×���Y��wFz
�(25 mg)�Fr. 15 S LX 2000 ´µ����
-.(3
7�1
1�7
3)
�ýþ�50%��ýþQT× Sephadex LH-20 ���ýþ�wxFz
� 
(15 mg)�CQT(12.1 g)S LX 2000´µ����
-.(2
8�3
7�1
1�7
3)
�ýþ�50%��ýþQTY�×���Y�wxFz
	(30 mg)� 
3  
�� Fz
����å�(��)�1

H-NMR(CDCl3�
300 MHz) δ�2.34(2H�t�J=7.5 Hz�-CH2COOH)�
1.63(2H�m�-CH2CH2COOH)�1.21~1.40(24H�brs�
12î-CH2)�0.88(3H�t�J=6.6 Hz�-CH2CH3)�
13
C-NMR(CDCl3�75 MHz) δ: 180.5(COOH)�34.2- 
22.8(C-2~15)�14.3(C-16)��S���*+[6]�p^��|_d}~��� Fz
������Y�(��)�1

H-NMR 

(CD3OD�300 MHz) δ�7.86(1H�dd�J=7.9�1.7 Hz�
H-6)�7.45(1H�ddd�J=8.7�7.3�1.7 Hz�H-4)�
6.91(1H�m�H-5)�6.86(1H�d�J=7.3 Hz�H-3)�
13
C-NMR(CD3OD�75 MHz) δ: 171.7(COOH)�
161.4(C-2)�134.7(C-4)�129.7(C-6)�118.2(C-5)�
116.3(C-3)�112.1(C-1)��S���*+[7]�p^��|_d.��� Fz
������Y�(��)�mp 136~ 
137 ��TLCS10%��è�� !��×�0"#u¿À Rf $^��|_dβ-���� Fz
����å�(��)�mp 282~283 ��
TLC S 10%��è���d !��×�0"#u¿À Rf $^��|_d β-����� Fz
��%����Y�(��)�1

H-NMR 

(DMSO�400 MHz) δ�7.92(2H�d�J=8.5 Hz�H-2′�
6′)�6.93(2H�d�J=8.5 Hz�H-3′�5′)�6.76(1H�
s�H-3)�6.47(1H�s�H-8)�6.18(1H�s�H-6)�
13
C-NMR(DMSO�100 MHz) δ�182.1(C-4)�165.0 
(C-2)�164.1(C-7)�161.9(C-4′)�161.7(C-9)�157.8 
(C-5)�128.9(C-2′�6′)�121.5(C-1′)�116.4(C-3′�5′)�
104.0(C-10)�103.2(C-3)�99.4(C-6)�94.4(C-8)��S���*+[8]�p^��|_d���� 
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Tab 1  Name, formula and structure of compounds �°èéê ²Xë ìë íîïð(�) C16H32O2 

 §�ð(�) C7H6O3 

 

β-ñò�(�) C29H50O 

 

β-óôõö(�) C36H62O5 

 ÷ø�(�) C15H10O5 

 ùúû(�) C15H10O6 

 ùúû-3-O-β-D-ü ýþ� �ö
(�) 

C21H20O11 

 ��c�(�) C17H16O7 

 ��c�-7-O-β- 

D-þ���ðö
(	) 

C23H24O13 

 

 Fz
������Y�(��)�1
H-NMR 

(DMSO�400 MHz) δ�12.44(1H�s�5-OH)�10.72 
(1H�s�7-OH)�10.03(1H�s�4′-OH)�9.26(1H�
s�3-OH)�8.05(2H�d�J=8.9 Hz�H-2′�6′)�6.94 
(2H�d�J=8.9 Hz�H-3′�5′)�6.44(1H�d�J=2.0 Hz�
H-8)�6.19(1H�d�J=2.0 Hz�H-6)� 13

C-NMR 

(DMSO�100 MHz) δ�175.8(C-4)�163.8(C-7)�160.6 
(C-5)�159.1(C-4′)�156.1(C-9)�146.8(C-2)�135.5 
(C-3)�129.4(C-2′�6′)�121.6(C-1′)�115.3(C-3′�5′)�
102.9(C-10)�98.1(C-6)�93.4(C-8)��S���*+[9]�p^��|_d���� Fz
����Y�(��)�Molish&m'b�¿À�.��(���� 1

H-NMR(DMSO�400 
MHz) δ�12.62(1H�s�5-OH)�10.88(1H�brs�
7-OH)�10.20(1H�brs�4′-OH )�8.03(2H�d�J= 

8.8 Hz�H-2′�6′)�6.87(2H�d�J=8.8 Hz�H-3′�5′)�
6.43(1H�d�J=1.9 Hz�H-8)�6.20(1H�d�J=1.9 Hz�
H-6)�5.46(1H�d�J=7.2 Hz�H-1′′)�13

C-NMR 

(DMSO�100 MHz) δ�177.4(C-4)�164.2(C-7)�161.1 
(C-5)�159.8(C-4′)�156.3(C-9)�156.2(C-2)�133.2 
(C-3)�130.7(C-2′�6′)�120.4(C-1′)�115.0(C-3′�5′)�
103.9(C-10)�100.9(C-1′′)�98.6(C-6)�93.5(s�C-8)�
74.2(C-2′′)�76.4(C-3′′)�77.3(C-5′′)�69.9(C-4′′)�
60.8(C-6′′)��S���*+[9]�p^��|_d���-3-O-β-D-������� Fz
������(��)�1

H-NMR(DMSO�
400 MHz) δ�12.97(1H�s�5-OH)�7.31(2H�s�
H-2′�6′)�6.97(1H�s�H-3)�6.55(1H�d�J=2.0 Hz�
H-8)�6.20(1H�d�J=2.0 Hz�H-6)�3.88(6H�s�
2î-OCH3)�13

C-NMR(DMSO, 100 MHz) δ�181.8 
(C-4)�164.2(C-7)�163.7(C-2)�161.4(C-9)�157.4 
(C-5)�148.2(C-3′�5′)�139.8(C-4′)�120.4(C-1′)�
104.3(C-2′�6′)�103.7(C-10)�103.6(C-3)�98.9(C-6)�
94.2(C-8)�56.4(-OCH3)��S���*+[10]�p^��|_d����� Fz
)���å�(��)�1H-NMR (DMSO�
400 MHz) δ�12.95(1H�s�5-OH)�7.36(2H�s�
H-2′�6′)�7.04(1H�s�H-3)�6.91(1H�d�J=2.1 Hz�
H-8)�6.49(1H�t�J=2.1 Hz�H-6)�5.25(1H�d�
J=7.2 Hz�H-1′′)�3.89(6H�s�2î-OCH3)�13

C-NMR 

(DMSO�100 MHz) δ�181.9(C-4)�169.9(C-6′′)�
164.1(C-2)�162.5(C-7)�161.1(C-5)�156.8(C-9)�
148.2(C-3′�5′)�140.2(C-4′)�120.2(C-1′)�105.4 
(C-10)�104.7(C-2′�6′)�103.8(C-3)�99.4(C-6)�
99.3(C-1′′)�95.0(C-8)�75.7(C-5′′)�75.2(C-3′′)�
72.8(C-2′′)�71.2(C-4′′)�56.4(-OCH3)��S���*+[11]�p^��|_d����-7-O-β-D-������� 
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ICP-OES¬����(®¯�� 18���°D}� 

 �� 1, 2���� 1*���	 1�
�� 2��� 2
(1.tk0123424u8vw 310053x2.tk12���{402�8tk �� 315100) 

 �����  ��������	
���(ICP-OES)������������������ !���� Ag"As"
B"Ba"Bi"Cd"Co"Cr"Cu"Fe"Ga"Hg"In"Mn"Ni"Pb"Tl# Zn 18$���%�&��  '�()*�+,-����.' ICP-OES��/0������&�	  1$��2345678459:;<�r2 0.999 3~0.999 9=>�?@ABC2 95.0%~103.2%=>�RSD<10%(n=6)�D���EFGH&�
  �()*�IJKL"MN�/0)*OP�QRST�UV5<&ICP-OESW�X��Y$������LMZ& ������[������	
��[���� ������R917       ������B       �����1007-7693(2013)03-0277-04 

 

Determination of Eighteen Trace Elements in Fritillaria from Different Places by ICP-OES 
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ABSTRACT: OBJECTIVE  To establish a method for determination of trace elements in Fritillariae Thunbergii Bulbus by 

ICP-OES, and compare 18 trace elements content of Fritillaria from different places, such as Ag, As, B, Ba, Bi, Cd, Co, Cr, Cu, 

Fe, Ga, Hg, In, Mn, Ni, Pb, Tl, Zn. METHODS  Microwave digestion procedure was applied under optimized conditions for 

digesting Fritillaria. Concentrations of elements were determined by ICP-OES. RESULTS  Experimental results showed that 

linear relationship was good, r was between 0.999 3 and 0.999 9. Average recovery rate was between 95.0% and 103.2%, RSD 

was less than 10%(n=6). The results met requirement of microanalysis. CONCLUSION  Microwave digestion is a simple and 

rapid method. It digests completely with low blank value and the measurement result is satisfactory. ICP-OES method is rapid, 

accurate and convenient, can be used to determine various trace elements. 

KEY WORDS: Fritillariae Thunbergii Bulbus; ICP-OES; trace elements 
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