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ABSTRACT: OBJECTIVE  To study the chemical constituents of the bark of Mangifera indica L. METHODS  The 

constituents were separated and purified by different methods of chromatography, and their structures were elucidated by IR, MS 

and NMR. RESULTS  Seven compounds were isolated from the bark of M. indica, which were identified as mangiferin(1), 

daphnoretin(2), myricetin(3), myricitrin(4), rutin(5), quercetin(6) and β-sitosterol(7). CONCLUSION  Mangiferin was the 

main constituent in the bark of M. indica. Myricetin and myricitrin were obtained from the bark of M. indica for the first time.  

KEY WORDS: Mangifera indica; mangiferin; myricetin 
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�s¨©xW¨©o~¯`¡¢�	s��YZ� 
1  ����� 

X-6 °±²³´µ¶·(�¸¹
º»¼½·¾-¿ÀÁ)RBruker AM-500°ÂÃÄÅ·(TMS~�Æ
¦Ç BrukerÀÁ)RNicolet PROTÉGÉ460 ÈÉÊË·(KBrÌÍ
Î� NicoletÀÁ)RAgilent 
6120°ÏË·(Î� AgilentÀÁ)�ÐÑË@ÒÓ
(200~300Ô)0ÕÖÑË@ÒÓ(10~40 µm)×~ØÙÚÛVÜÝÞßRà�áâ(30~60 Ô
ãäå��æçèé�VêëÝ)R-ìíî×~�fï
(ðñ��òóôVÜ-¿ÀÁ)�õö÷øùs"âúì(ûüs"ìý-¿ÀÁ)RRE-52CSþ��t¾(���������	·¾Ý)� ���U� 2006
 9�ej������
���"$s"$������¶~��
Mangifera indica L.O�U
Æ������"$ð�"	V$S��� 
2  ����	 +��O���U 15 kg
âú�� 60 Ô
@�� 85%Ü�£m��� 3`
!` 7 d
r"#�"$Ì%&'(£m�)m*
_+,�ém
-`@./00120£3£4�+
��+�p 60 �56$Ì%&0'(íî��78
�¤YZ./0(155 g)012(209 g)0£3£4
(568 g)O�+	� ./0�+	�7Ä 155 g
+ 50 gO�7
+9 50 gÒÓ:;
+ 200~300Ô 800 gÒÓ��ÒÓÐÖf(ÖfÐ<50 mm=1 000 mm)
@./0-£3£4(100>1
100>2
100>3
100>5

100>7
100>10
100>15
100>25
100>30

100>40
2>1
1>1
0>100)��?@AB
250 
mL~�CD
Ä(E 289D�5 TLCÒÓ GFGH
r"]ICD�J 120~157 CD(./0-£3£4=100>25AB)r"_��ÒÓÐÖf


KLM-NlAB(10>1)
12~14 CDONlPQR#
STUYVr	 7(51 mg)� 12�+	 209 g
+ 105 gO�7
+9 100 
gÒÓ:;
+ 200~300Ô 1 000 gÒÓ��ÒÓÐÖf(ÖfÐ<100 mm=1 000 mm)
@./0-£3£4(50>1
50>2
50>3
50>5
50>7

50>10
50>15
50>25
50>30
50>40
1>
1
0>50)��?@AB
500 mL~�CD
Ä(E 476D�5 TLCÒÓ GFGH
r"]ICD�J 226~249 CD(./0-£3£4=50>25 AB)r"|VÒÓÐÖf
./0 -£3£4 (10>
1~10>2)WIXYAB
15~17CDOPQR#
12STUYVr	 2(385 mg)� £3£4�+	 568 g
+ 150 gO�7
+9 100 gÒÓ:;
+ 100~120Ô 1000 gà�áâ��ÐÖf(ÖfÐ<100 mm=1 000 mm)
@12-ém(100>1
100>2
100>3
100>5
100>
7
100>10
100>15
100>25
100>30
100>
40
2>1
1>1
0>100)��?@AB
500 mL~�CD
Ä(E 476 D�5à�áÕZGH
r"]ICD�J 96~110 CD(12-ém=100>
10 AB)r"|OÒÓÐÖf
./0-Nl(20>
1~10>1)WIXYAB
19~21 DO./0-NlSTU
YVr	 6(88 mg)�J 185~197CD(12-ém=100>18 AB)r"|f�Vr	 3(24 

mg)�J 258~266 CD(12-ém=100>30 AB)r"|Oà�áÐÑË
12-ém(10>1[10>
3)WIXYAB
24~28CD12-ém(2>1)STUYVr	 4(87 mg)�J 358~376CD(12-ém
=100>40AB)r"|O C18ÒÓÐÑË
\-ém
(10>1~10>5)WIXYAB
13~15 DYVr	 
1(22 mg)�J 398~416CD(12-ém=2>1AB)r"|O C18ÒÓÐÑË
\-ém(10>1~10>5)WIXYAB
r" 18~23 CD
_O]^ém-\(1>1)STUYVr	 5(105 mg)� 
3  
�� Vr	 1<_kÑ`8Ua (MeOH)
mp. 
271.5~273.0 ��IRνmax(KBr)cm

-1
: 3 428
2 938


1 661
1 614
1 570
1 509
1 449
1 045�1
H-NMR 

(500 MHz
DMSO-d6)<δ 13.76(1H
s
1-OH)

10.59(3H
brs
3
6
7-OH)
7.38(1H
s
H-8)

6.87(1H
s
H-5)
6.37(1H
s
H-4)
4.59(1H

d
J=9.6 Hz
H-1’)�13

C-NMR(125 MHz
DMSO-d6)<
δ 179.6(C-9)
164.3(C-3)
162.2(C-1)
156.7(C-4a)
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154.5(C-9a)
151.3(C-6)
144.2(C-7)
12.2(C-8a)

108.5(C-8)
108.1(C-2)
103.1(C-5)
101.8(C-10a)

93.8(C-4)
82.0(C-5’)
79.5(C-3’)
73.5(C-1’)
71.4 
(C-4’)
70.8(C-2’)
62.0(C-6’)�ESI-MS m/z: 421.1 

[M-H]
−�5Vbcdef[6]�GO��obc�g� V r 	 2 < _ k Ñ ` U (MeOH) 
 mp. 

254.0~256.0 ��ESI-MS m/z<353.0 [M+H]+
374.9 
[M+Na]

+RESI-MS m/z<351.1 [M-H]−�IR νmax(KBr) 

cm
-1<3 410
1 720
1 615
1 501
1 275
1 150


1 130
1 020
910
840�1H-NMR(500 MHz
CDCl3)<
δ 6.33(1H
d
J=9.6 Hz
H-3’)
7.67(1H
d
J=9.6 

Hz
H-4’)
7.46(1H
d
J=8.5 Hz
H-5’)
7.00(1H

dd
J=8.5
2.1 Hz
H-6’)
6.96(1H
d
J=2.1 Hz

H-8’)
7.42(1H
s
H-4)
6.98(1H
s
H-5)
6.84 
(1H
s
H-8)
6.15(1H
s
7-OH)
3.97(3H
s

6-OCH3)�13

C-NMR(125 MHz
CDCl3)<δ 160.5 

(C-2)
129.3(C-3)
144.6(C-4)
147.8(C-5)
137.4 
(C-6)
155.5(C-7)
114.9(C-8)
149.1(C-9)
107.2 
(C-10)
160.5(C-2’)
113.9(C-3’)
143.6(C-4’)
114.8 
(C-5’)
110.8(C-6’)
129.1(C-7’)
104.9(C-8’)
159.5 
(C-9’)
103.2(C-10’)
56.5(6-OCH3)�5Vbcdef[7]�GO¥¦§xbc�g� Vr	 3<hkÑ`U (MeOH)
 m.p. 
324.0~326.0 ��IRνmax(KBr) cm

−1<3 350
1 659

1 609
1 544
1 515
1 447
1 317
1 242
1 204

1 163
1 113
1 094
1 026
937
832
792
766

725
707
645�1

H-NMR(500 MHz
DMSO-d6)<
δ 12.50(1H
s
5-OH)
6.37(1H
d
J=2.0 Hz

H-6)
6.18(1H
d
J=2.0 Hz
H-8)
7.25(2H
s

H-2’
6’ )�13

C-NMR(125 MHz
DMSO-d6)<δ 147.3 
(C-2)
136.3(C-3)
176.2(C-4)
161.2(C-5)
98.6 
(C-6)
164.4(C-7)
93.7(C-8)
156.6(C-8a)
103.4 
(C-4a)
121.3(C-1’)
107.7(C-2’)
146.2(C-3’)
136.3 
(C-4’)
146.2(C-5’)
107.7(C-6’)�ESI-MS m/z<
319.3 [M+H]

+
317.1 [M-H]−�5Vbcdef[8]�GO¨©xbc�g� Vr	 4<ikÑâj8Ua(MeOH)
mp. 
182.0~185.0 ��IRνmax (KBr) cm

−1<3 401
2 930

1 656
1 606
1 551
1 454
1 346
1 291
1 200

1 165
1 074
1 058
1 040
1021
969
917

858
716
641�1

H-NMR (500 MHz
DMSO-d6)<
δ 12.69(1H
s
5-OH)
6.37(1H
d
J=2.1 Hz

H-6)
6.20(1H
d
J=2.1 Hz
H-8)
6.89(2H
s


H-2’
6’ )
5.20(1H
brs
rha-1-H)
0.84(3H
d

J=6.2 Hz
rha-6-H)
3.78(1H
brs
rha-2-H)
3.55 
(1H
dd
J=9.4
2.9 Hz
rha-3-H)
3.16(1H
t

J=9.4 Hz
 rha-4-H)
3.99(1H
brs
 rha-5-H)�
13
C-NMR(125 MHz
DMSO-d6)<δ 156.9(C-2)

134.7(C-3)
178.2(C-4)
161.8(C-5)
99.1(C-6)

164.6(C-7)
94.0(C-8)
158.0(C-8a)
104.5(C-4a)

121.1(C-1’)
108.3(C-2’)
146.2(C-3’)
136.9(C-4’)

146.2(C-5’)
 108.3(C-6’)
 102.4(rha-1-C)
 70.8 
(rha-2-C) 
 71.0(rha-3-C) 
 71.7(rha-4-C) 
 70.5 
(rha-5-C)
 18.0(rha-6-C)� ESI-MS m/z< 465.3 
[M+H]

+
463.1 [M-H]−�5Vbcdef[9]�GO¨©obc�g� Vr	 5<kÑ`8Ua (MeOH)
mp. 
190.0~192.0 ��IRνmax (KBr) cm

−1<3 450
1 655

1 601
1 504
1 295
1 362
1 204�1

H-NMR(500 

MHz
DMSO-d6)<δ 12.59(1H
s
5-OH)
6.18(1H

d
J=1.5 Hz
H-8)
6.38(1H
d
J=1.5 Hz
H-6)

6.84(1H
d
J=8.0 Hz
H-5’)
7.53(1H
d
J=1.5 

Hz
H-2’)
7.55(1H
dd
J=8.0
1.5 Hz
H-6’)

5.34(1H
d
J=7.0 Hz
glc-1-H)
4.38(1H
brs

rha-1-H)
0.99(3H
d
J=6.5 Hz
rha-6-H)
3.00-3.80 
(10H
m
nV�kÏl)�13

C-NMR(125 MHz

DMSO-d6)<δ 156.4(C-2)
133.2(C-3)
177.3(C-4)

161.1(C-5)
98.6(C-6)
164.1(C-7)
93.5(C-8)
156.5 
(C-8a)
103.9(C-4a)
121.1(C-1’)
115.0(C-2’)

144.7(C-3’)
148.4(C-4’)
115.2(C-5’)
121.5 (C-6’)

101.1(glc-1-C)
74.0(glc-2-C)
76.4 (glc-3-C)
69.9 
(glc-4-C)
 75.8(glc-5-C)
 66.9 (glc-6-C)
 100.7 
(rha-1-C)
 70.3(rha-2-C)
 70.5 (rha-3-C)
 71.8 
(rha-4-C)
68.2(rha-5-C)
17.6 (rha-6-C)�ESI-MS 
m/z<609.3 [M-H]−�5Vbcdef[10]�GOª«bc�g� Vr	 6<kÑ`8Ua (MeOH)
mp. 
312.0~313.6 ��IRνmax (KBr) cm

−1<3 306
1 654

1 600
1 582
1 506
1 462
1 359
1 260�1

H-NMR 

(500 MHz
DMSO-d6)<δ 12.48(1H
s
5-OH)

6.19(1H
d
J=1.5 Hz
H-8)
6.42(1H
d
J=1.5 Hz

H-6)
6.91(1H
d
J=8.0 Hz
H-5’)
7.67(1H
d

J=1.5 Hz
H-2’)
7.54(1H
dd
J=8.0
1.5 Hz

H-6’)
10.79(1H
brs
OH)
9.59(1H
brs
OH)

9.33(2H
brs
2 v OH)�13

C-NMR(125 MHz

DMSO-d6)<δ 156.6(C-2)
136.2(C-3)
176.3(C-4)

161.2(C-5)
98.7(C-6)
164.4(C-7)
93.9(C-8)
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156.8(C-8a)
103.9(C-4a)
122.5(C-1’)
115.6 (C-2’)

145.5(C-3’)
147.3(C-4’)
116.0(C-5’)
120.5 (C-6’)�5Vbcdef[11]�GO¬Uxbc�g� Vr	 7<)Ñ`8Ua (CHCl3)Rmp. 
140.0~142.5 �R1H-NMR (500 MHz
CDCl3)<δ 5.36 
(1H
d
J=5.1 Hz
H-6)
3.53(1H
t
J=4.5 Hz

H-3)
2.31(1H
m
H-4b)
2.24(1H
m
H-4a)

2.01(1H
m
H-12b)
1.96(1H
m
H-7b)
1.83(1H

m
H-16b)
1.84(1H
m
H-1b)
1.86(1H
m

H-23b)
1.01(3H
s
H-18)
0.65(3H
s
H-19)

0.93(3H
d
J=6.6 Hz
H-21)
0.81(6H
d
J=6.9 

Hz
H-26
27)
0.85(3H
t
J=7.3 Hz
H-29)R
13
C-NMR(125 MHz
CDCl3)<δ 37.3(C-1)
26.1 
(C-2)
71.8(C-3)
42.3(C-4)
140.8(C-5)
121.7 
(C-6)
31.9(C-7)
31.5(C-8)
50.1(C-9)
36.1(C-10)

21.1(C-11)
39.8(C-12)
42.3(C-13)
56.8(C-14)

24.3(C-15)
28.2(C-16)
56.1(C-17)
19.4(C-18)

11.9(C-19)
36.1(C-20)
18.8(C-21)
31.9(C-22)

28.2(C-23)
45.8(C-24)
31.6(C-25)
12.0(C-26)

19.8(C-27)
23.0(C-28)
12.3(C-29)�5Vbcdef[12]�GO β-®mbc�g� 
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