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ABSTRACT: OBJECTIVE  To optimize the separate and purify technology of total flavonoid from Eriobotryae Folium, and 

to evaluate the antioxidant activity of total flavonoid. METHODS  Investigate the adsorption capacity and purification activity 

of resin, polyamide, silica gel. ABTS free radical-scavenging assay was used to test the antioxidant activity. RESULTS  Resin 

D101 has the best capacity to adsorb and purify total flavonoids, the optimal procedure was: 1 g D101 resin, extract solution 

(1.5 g powder of Eriobotryae Folium), water, 10%, 40% and 90% ethanol gradient elute, adsorbing rate 80 mL·h

−1
 (12 BV·h

−1
), 

40% fraction was eluted and purified again by resin D101 with same process, then the 40% fraction was concentrated and dried 

to obtain total flavonoid. Total flavonoid showed a certain ABTS free radical-scavenging activity. CONCLUSION  The 

repeated adsorption using resin D101 is the ideal method to separate and purify total flavonoid from Eriobotryae Folium.The 

total flavonoid of Eriobotryae Folium has a certain antioxidant activity. 

KEY WORDS: Eriobotryae Folium; total flavonoids; macroporous adsorbing resin; antioxidant activity 
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1.1  ����� 

MP120-2 � ¡¢(�£¤¥¡¢��¦)§

TU-1810 ¨©ª«�¬¬®(¯°±²³7��

\´µ¶·¸)§���c¹NKA�NKA-9º»�

¼�½Y¾¦HPD-600�HPD-417�HPD-100�

HPD-450�HPD-722�AB-8�DM130 º»¿¯À

.ÁÂY¾¦D101º»¡Ã£¬Y¾\´·¸§

ÄÅÆ(30~60 s&"Ç).ÈÉÊ+ËÌYÍ

Î¦)§ÏÐ²ÑÒ(100~200sÓÔ£ÕY¾¦)§

�Öl×Ø(��8ØÌ	vØÙÚÛÜÝ¹
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1.2  àÎ 
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TUÛãäåTUæçÚ�����	��

Eriobotrya Japonica(Thumb.) Lindl.
���

60 è��éêëPìêí72 

2  �� 

2.1  l×Øîï
ðvñòóôõ
(ö 

u÷ø} 120 èù��úûü
�Öl×Ø

5.7 mg7 70%ýþî��Ú�ú 25 mLðvP

�� 0.228 mg·mL

−1

�Öl×Øîï2u÷�

}�Öl×Øîï 00.51.02.03.04.0 mL

���� 0.3 mL 5% NaNO

2

îï��6 miné

�� 0.3 mL 10% Al(NO

3

)

3

îï��	
 6 min

��� 4.0 mL 4% NaOHîï�7 70%ýþ��

�îï���{ 10 mL�
 10~15 min�

510 nm��Ú�¬�2��¬�(x)ñ�ÖK~(y)

�v�NOK~òóôõ¹y=0.850 3xr=0.999 8 

(n=3)2 

2.2  �Ø��NOK~
�Ú 

u÷�}���Øîï 1 mL� 10 mL
~�

��� 0.3 mL 5% NaNO

2

îï��6 miné

�� 0.3 mL 10% Al(NO

3

)

3

îï��	
 6 min

�� 4.0 mL 4% NaOHîï�7 70%ýþ���

îï���{ 10 mL�
 10~15 min� 510 nm

��Ú�¬�2��òóôõ®��NOK~2 

2.3  ���NO|}ï
ví 

}����Øê� 300 g7 70%ýþB��

|} 2��� 1 hZ� 2�|}ï� !"

ýþ
#$�%&'( 24 h é5 000 r·min

−1

)* 10 min}�+ï�,-.Ú�ú 200 mL

z���NO|	ï2/02.212ù���Ú9

�NOK~� 19.799 mg·mL

−1
2  

2.4  ���c34�567�� 

2.4.1  �c
8�9  ���c7 95%ýþ:;

24 h<�î=é7 95%ýþ>?ú�@ï�.

AZ(1B3)CDEFGH�IJé��~,-.

?Kýþ��.L�"�cMN.�í72 

2.4.2  �5~
�Ú  ��}O8�9
 D101�

NKA�HPD-100�HPD-722�AB-8�HPD-450�

DM130� NKA-9�HPD-600�HPD-417�c� 2 g

H�PÏ����NO|	ï 5.00 mL�ÏQ

�RS�Tmn34�5UV�@ï/02.21

2ù���Ú9�
�NOK~®��NOW

~ñ�c
�Ï~2Jé7,-.+?�cX�
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P�UV.?ï/02.212ù�

��Ú9�
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c
�5~2®�·[\ù¹�Ï~(mg·g

−1
)=(]

ï�NOK~^]ï�−_Ï�@ï�NOK
~^_Ï�@ï�)/�cW~§�5~(mg·g

−1
)= 

(]ï�NOK~^]ï�−_Ï�@ï�NO
K~×_Ï�@ï�−.?`ï�NOK~^.
?`ï�)/�cW~2 

2.4.3  ��a
�Ú  �02.4.212ù<��5

é
�c��7 95%ýþ�RS
�Tmn?

`UV?`ï/02.212ù���Ú9��

NO
K~bc�5~®���5~���a2

®�·[\ù¹��5~(mg·g

−1
)=(��ï�NO

K~^��ï�)/�cW~§��a(%)=��5

~/�5~^100%2 

2.5  ���coY¾def�� 

2.5.1  ��~gh  }O8�9
D101�c 5 g

PÏ(Ï� 3.3 mL�cÏX� 6.5 mL)�

���NO|	ï 15 mL �ÏQiv�T�

40 mL·h

−1
� 2 mL jU�@ï/02.212ù

���Ú�@ï�
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k
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2.5.3  ýþ?`�gh  }O8�9
 D101

�c 10 gPÏ������NO|	ï 10 mL

�ÏQ��7CS�
ýþ?`?`�T

80 mL·h

−1
2/02.212ù���Ú�p�@ï�


�NOK~2 

2.5.4  ü�=gh  �7qYé
¾defmn

ü����ÚoYéz{
|}	��NO


K~2 

2.6  ����NO
roY   

2.6.1  �NOì|	��ï
ví  } 100 g O

8�9
 D101�cPÏ�����NO|	

ï 100 mL�ÏQ��7 20%40%95%ýþ

?`?`�T� 1 600 mL·h

−1
} 40%ýþs�

� 60 è��z�NOì|	2��ø}�

NOì|	 0.5 g�. 10 mLî�\tuFC

î	_v}�+ïi��NOì|	��ï2 

2.6.2  ���cl�NOì|	
roY  }O

8�9
 D101�c 20 gPÏ��NOì|	

��ï�ÏQ��7.�10%ýþ�15%ýþ�

20%ýþ�30%ýþ�40%ýþ�50%ýþ�90%

ýþw?`?`�T� 300 mL·h

−1
UV�m

?`ï� BAW[xÖþBýyB.(4B1B1)]�

z¼�z¼3% AlCl

3

{F� 365 nmùÙ�|¬

}Ðz¼çÚNO~�Z� 20%~40%ýþ?`

ï���UúQ�60 è�� 1 høü�

70%ýþî��Ú�NOK~2 

2.6.3  ÄÅÆl�NOì|	
roY  }ÄÅ

Æ(30~60s)10 gPÏ�NOì|	��ï

��7.�10%ýþ�20%ýþ�30%ýþ�40%

ýþ�50%ýþ�60%ýþ�90%ýþw?`

?`�T� 300 mL·h

−1
UV�m?`ï}Ðz

¼çÚNO~�Z� 20%~50%ýþ?`ï�

��UúQ�60 è�� 1 høü� 70%ý

þî��Ú�NOK~2 

2.6.4  ÑÒl�NOì|	
roY   }ÑÒ

(100~200s)0.5 g���NOì|	��ï�

�.���2�}ÑÒ(100~200s)1.0 g�EÑ

Ò�Ï����ÑÒ���EÑÒ���7
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50 gPÏ��NO��ï�ÏQ��7.�

10%ýþ�40%ýþ�90%ýþw?`?`�

T� 600 mL·h

−1
UV 40%ýþ?`ï���U
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�Ú�NOK~2 

2.7  ����NO|}	+� ABTS»á���  

�Øîïðv¹}����NO|}	

DMSOî�ðvP 10 mg·mL

−1
�ï�� DMSO

��P4���2 

ABTSAZï
ví¹� 7 mmol·L

−1
 ABTS.

îï� 2.45 mmol·L

−1
_�y�.îï(��)A

Z�AZï����¬efù�
 12~16 h�

P ABTS�íï2�k¾iï�ýþ/×� 1B20

��AZ� 734 nm ù��¬� 0.700�0.02 n

z� 30 èù8Bí72� 96 ������

�� 10 µLCS�
�Øîï190 µL ABTSA

Zï��� 200 µL2�� 10 s	
 10 min

� 96 �����ò��� 734 nm ���Ù�

�Ø
�¬(A

i

)§} 10 µL DMSO���Øîï

�z�E�¬(A

0

)§� 190 µL  .ýþ��
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j

)§�¢�
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×/+�a=
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ji0

)(

A

AAA −−
^100%®�+�a

�®� IC
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�
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3.1  �M�cl���NO
�5¦§ 

³_34�5��VWCSX¨���c

l���NO
�5ñ��5©ª\«¬2�M

�cl����NO
34�5¦§«M 1NKA

ñ NKA-9��5©ªpfy�5©ª�«

Zgh�5~ñ��5~®¯=
 D101�c�

5©ªñ��5©ª�^2 

3.2  ���coY����NO
¾def 

3.2.1  ��~
gh  77 D101 ¨���c

��~
gh°§«M 2��~>4.0 mLé�

��cl�NO
�5±�²ñjk��~�

7} 5 mL|}ï�³́ Z®�é
��~��

1 g �c�� 1.0 mL ì|	�Øï(Rµ� 1.5 g
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Tab 1  The dynamic adsorption effect of macroporous resins 

]^ 

_` 

a] 

bcd/ 

mg·g

−1
 

efd/ 

mg·g

−1
 

gefd/ 

mg·g

−1
 

geh/ 

% 

D101 24.31 19.20 12.96 67.50 

NKA 23.80 18.27 14.22 77.83 

HPD-100 

ijk 

25.48 20.10 11.79 58.66 

HPD-722 24.34 18.06 12.15 67.27 

AB-8 

ljk 

23.96 19.32 13.23 68.47 

HPD-450 25.42 18.84 12.15 66.40 

DM130 

2jk 

24.58 18.72 13.23 66.82 

NKA-9 24.88 16.14 12.51 77.47 

HPD-600 

jk 

27.55 20.58 10.89 52.91 

HPD-417 mn 25.93 17.22 12.15 70.56 

� 2  ����� 

Tab 2  The investigation of sample volumn 

bopqr/mL stuqr/mL stu2pvwxy/mg·mL

−1
 

2 2 0.786 

4 2 2.018 

6 2 3.511 

8 2 4.674 

10 2 5.657 

12 2 6.009 

15 3 6.061 

3.2.2  �T  77 D101¨���c�Tgh°

§«M 3á°§ª¶µ�T>80 mL·h

−1
éD101

���c�@ï��NO
����5²ñ


���c.?`ï�(n03.2.112ù�� 6 mL

é�@ï� 3.511 mg·mL

−1
)k·���cC©

¸¹º�5�Ø2»¼�·½��Ø�5¾g

¿�5�T77 80 mL·h

−1
(12 BV·h

-1

)�^2 

� 3  ������ 

Tab 3  The investigation of adsorption velocity 

sz/mL·h

−1
 stu2pvwxy/mg·mL

−1
 

40 2.436 

80 2.483 

120 3.686 

160 4.244 

3.2.3  ?`ï7À  77 D101¨���c?`

ïgh°§«M 4220%ñ 30%ýþ?`s��


�NOK~��?`ï³_ÑÒ}ÐÐ²�

BAW[xÖþBýyB.(4B1B1)]�z¼�z

¼AlCl

3

{F� 365 nm ùÙ�|¬VW 20%

ýþ�30%ýþ�40%ýþ?`ïßK\NO~�

Á.�10%ýþ�50%ýþñ 90%ýþ?`ïÂ\

NO~�ÃÄNO?Å� 20%~40%ýþ?`¯

=p2Æ7À�.�10%ýþ�40%ýþ�90%ý

þw?`UV 40%ýþ?`ï2 

� 4  �������� 

Tab 4  The investigation of alcohol concentration 

{|u }~�/g }~pvw�d/% 

10%�� 0.063 10.22 

20%�� 0.103 45.27 

30%�� 0.070 48.22 

40%�� 0.053 28.83 

50%�� 0.022 16.59 

90%�� 0.028 17.41 

3.2.4  ü�=  Oü���z{
|}	�N

OK~� 47.18%2 

Z��°§ÇÚ����NOoY¾d

ef�¹D101¨���c� 1 g �c��Rµ

� 1.5 g]8à
���|}ï��7.�10%

ýþ�40%ýþ�90%ýþw?`�T�

80 mL·h

−1
(12 BV·h

−1
)UVZ� 40%ýþ?`ï

� ��z�NOìØ2 

3.3  ����NOroY
¾def 

3.3.1  D101 ¨���c
roY¦§   ³_

D101¨���c
�m?`ïO_}ÐçÚV

W 20%ýþ�30%ýþ�40%ýþ?`ïßK\N

O~�Á.�10%ýþ�50%ýþñ 90%ýþ?

`ïÂ\NO~�ÃÄNO?Å� 20%~40%ý

þ?`¯=p2 

3.3.2  ÄÅÆ
roY¦§  ³_ÄÅÆ
�m

?`ïO_}ÐçÚVW 20%ýþ�30%ýþ�

40%ýþ�50%ýþ?`ïßK\NO~�Á.�

10%ýþ�60%ýþ�90%ýþ?`ïÂ\NO~

�ÃÄNO?Å� 20%~50%ýþ?`¯=p2 

3.3.3  ÑÒ
roY¦§  ³_ÑÒÏ
�m?

`ïO_}ÐçÚVW 95%ýþ?`ïK\N

O~�Á 70%ýþ?`ïÂ\NO~�ÃÄ

95%ýþª��NO?`¹º2 

3.3.4  �Ú�MàÎoYÛz�NOK~  �M

àÎoYÛz�NOK~°§ª¶�7 D101 �

cruv|}	�NOK~È�É|}	
z

a��°§«M 52 
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Tab 5  The yield and content of total flavonoid prepared by 

three different purify methods   

���� ��7d/g ��7�h/% ��7pvw�d/% 

D101 �� 0.302 60.4 74.29 

����� 0.145 29.1 68.90 

���� 0.376 75.2 55.37 

3.3.5  ü�=°§  �7qYé
¾defmn

oYOü�=���zÛz����NO|

}	�NOK~� 73.28%2 

3.4  ABTS »á�+�i7°§ 

����NO|}	 ABTS »á�+�i7


 IC

50

��(6.92�0.08)µg·mL

−1
IC

50

���¥=

l×äÌ¤ C[(7.20�0.07)µg·mL

−1
]ÃÄ���

�NO|}	\�f
_`Y+�»á�©ª2 

4  
� 

�TUl�MuvàÎl����NO
�

5���5Ê=mn�67ñ��ÇÚ���

��NO
oY¾d�¹D101 ���c� 1 g �

� 5.0 mL 
|}ï(Rµ� 1.5 g ]8à�Øê

�).�10%ýþ�40%ýþ�95%ýþ��?`

?`�T� 12 BV·h

−1
UV 40%ýþ?`ï40%

ýþ?`s�� é�� D101 �c�S�ef

?`UV 40%ýþs�� ��z����

NO|}	2���c 2 ���¾dz{
��

��NO|}	K~� 1 ���\�Ä{|�

È�z{
|}	�NOK~Ë{ 70%��2O

ü�=��MÄÌuv��\�^
ü�=

ÍZ¾¦��ÌÎ2 

_`Y»á���|Ï���NO|}	[

\]^
_`Y�=Ð4°§�����NO

|}	m4�
Ñ7¼V|��Òc2 
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�3

405607840�9�:;<=>��� ELISA�����	
  4/
�56?@ IgG2b�IgG2b�IgG11 IgG1�

ELISA�����ABCD�E@ Y=0.373 6X−0.236�r=0.996 5�D�FG@ 5~1 000 ng·mL

−1
���H 4.387 ng·mL

−1
�
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