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Tab. 1  Similarity of 11 batches of Formula Granule of 

Artemisiae Scopariae Herba 

�D �D ��u/% 

S1 0904181 0.991 

S2 1002065 0.985 

S3 1009047 0.998 

S4 1101070 0.963 

S5 1104052 0.991 

S6 1108069 0.975 

S7 1110021 0.988 

S8 1207029 0.989 

S9 1208142 0.998 

S10 1306025 0.998 

S11 1307024 0.995 

öpq�i�×�YÁÂz��"¾(78&70%

78&50%78&70%�8Z��8)ZpqYÇ

(10�20�30�40 min)�VW<=� 50%78õö

Cf 30 min¤��¨�n�c0B�pq¶�� 

3.2  ßàÝÞ�gh   

�-�����ßàÑ��IJ��Ä�7

8"Ó&����M8�IJ³ 300�330 nm��

!�Z�����- DAD ßàÑTU��hij

kÏÄ"Ó³ 190~400 nm� 3D����M8ß

àÝÞ� 327 nm ¡Y¤ßàp¢c�H�+�

£¤�3$_`��(gh 327 nmg�ßàÝÞ� 

3.3  H�z|��@   

³� £z|gh}�¥gz78-
&��-


&78-0.1%!J&��-0.1%!J&78-0.1%

7J&��-0.1%7J7��¦B�� £�¢§

e����-0.1%!J&�#$÷Ú�o;l¨ò

c�H�++ä��¤�3$Ò� 

3.4  H�å�gh   

f�z ZORBAX Eclipse XDB-C

18

(100 mm�

4.6 mm�3.5 µm)&Lichrospher-C

18

(200 mm�4.6 mm�

5 µm)K Megres5-C

18

(250 mm�4.6 mm�5 µm)��

3,W�VWd©�3,Wfª� 
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Study on Enrichment and Function of Naringin from Shaddock Peel 

 

LIN Guorong(Putian University College of Environmental and Biological Engineering, Putian 351100, China) 

 

ABSTRACT: OBJECTIVE  To extract naringin from pomelo with hot water and enriched by macroporous resin, and then 

observe its function. METHODS  The adsorption and elution performances of various macroporous resins were screened using 

the adsorption rate and desorption rate as indexes. RESULTS   HPD450 had the best adsorption effect. The optimal adsorption 

conditions were 2 BV·h

−1
 of upflow rate and 2.36 mg·mL

−1
 of concentration as well as the optimal desorption conditions were 

50% of ethanol concentration, 4 BV of dosage and 3 BV·h

−1
 of flow rate. The preliminary function study indicated that naringin 

had a sound anti-oxidation performance at a concentration of 3.75 mg·mL

−1
. In addition, the mice presented less sleep latencies 

and moved relative slowly at a dosage of 20 mg·kg

−1
 of naringin. CONCLUSION  HPD450 has the good adsorption edffect, 

suggesting that naringin has good sedative and hypnotic effects. 

KEY WORDS: shaddock; naringin; enrichment; antioxidant; sedation  
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���d���������6�r	�EZ
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�	cd$¦§9¨�*©ª«¬D­®¯°±

²�³´µ)¶	·��¸� �
�¹º'�

2�»���¼½��¾$¦§9¨�¿��>2

ÀÁ�¿��+�>0.4 ÀÁ�ÂÃÄ��ÅÆÇ

OÈd�DXYÉÈ�9:���ÊDËwÌy

Í/�ÎDXYLÉÈ�ÏÐÑÒÓÔ$ÕÖ]

ÂÃÄ��	Èdy×KØw�ÇOwÙÚ�(

Z��k	ÛÜcd�]³X	{ÝwÌÞoß

N	àÊcd�ST¦§9:�+'�+?	á

â� 7Æ,�ßNãä$å
æçâè·áâ

éêá�+'	�+?�ëd�ìíîïð]�

+?ÊDË�ñ�]�+?	òº�ñ�óÊô

ST�v]�+?	��^_ÊôõË	ST�

*ÊDËØwö÷9¨�ÏÐáø�R1ùúû$ 

1  ����� 

1.1  ü�ýþ� 

¦§9¨��+��ö÷���¦§��ö

÷R��°e	
��* Citrus grandis
a�¢

�VE¹s�♀♂������(23.0�1.7)g��©

ª(��R
æ��ST�áø�
æ��K�

¶��GB/T 14925-49$ 

�+?]��('°Z����������

��110722-201005��¦ 100%)
HZ802�HZ816

�ìíîïð(��1��R� �!�"#$)


AB-8�D101 �ìíîïð(�%&'B(/�S

T�)
HPD450 �ìíîïð()*+,íîü�

�!�"#$)$-·./�01/�2Q345

��36���7C��8�FG9�8�GF

9�:;.��F<=7>?*O@�$ 

pHS-3zz ABB pH C(�DO@þ�E)


Sartorius BS 210SF��e(G° Sartorius#$)
 

752HI-�JO&&¦C(KLM@)
NOPwþ

(EYELA #$)
THZ-82 QRST�(UV���

"#$)
KQ3200B WXYaZ�(�[�WXþ

��"#$)$ 

1.2  Xé 

1.2.1  �+?	áâ  Þ@\�+]� 80 �	^

_`'_abQß�d¡cÀÆdefÞ�+d
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e�gâ 5.00 g� 250 mLhij'�kl 90 mL

Pm·]� 70 �	QR·no'Êôáâ�pè

d 300 qrstu�Ovw�+xy�zÞáâ

{Êô|u�}ñu{¯£�+?~á{$dH

IO&&¦C� 283 nm���í&¦��û�+

?´���C�áâ{'	�+?��y�+?

áâ�

[5]

$ 

1.2.2  �+?´���	��  BBgâ_a�

	�+?]�� 4.0 mg�kº�-·./��v

��b 1.0 mL�zíâ���+?�{ 0�0.3�

0.4�0.5�0.6�0.7 mL�O�]���'�vO�

]�kl-·./ 10�9.7�9.6�9.5�9.4�9.3 mL�

¯£É��¦	´��+?�{� 10 mL� -·

./*��]����dHIO&&¦C�

283 nm��� í&�$ �+?�¦ C*��

´�í&� A *��´�����¯��X��

A=38.163C+0.000 7����  r=0.999 9��_Ü

¡* 0~28.0 µg·mL

−1
$ 

1.2.3  �+?	¢��£�  B£gâ 5.00 g �

+d¤��áâR¦* 70 ���{4* 1�18(�

�*Pm·)	¥¦§¨'áâ ©�ª© 2.0 h�

«báâ{'�+?��¬­��Éw*-�v

 W©êáw	�+?áâ�c*9¨��+'

	�+?¢���v Ö*ûÊô�®áâ{á

â�	C�$ 

1.2.4  ¯°ïð±²
æ  �â³�1~�ìï

ð

[6]

AB-8�D101�HZ816�HZ802�HPD450� 3 mL

]� 100 mL	hij'�kl´�{ 20 mL��

µR¥¦§¶·]�QRST�ST 6 h�¸�*

140 r·min

−1
�ÇOíî�Þ��íî¹ºy	ïð

Êô|u�1�âu{� í&¦���zÞï

ðß@]�:»j'�kl 50%./ 20 mL��

6¥¦§¶·�QRST�'ST 3 hÊô�í�

ò����í{ OD

283 nm

��C�w íî�y�

í�

[7]

�²wºK�+?�ñ	�ìïð$ 

1.2.5  HPD450 íîïð�°Ov�/�+?¥

¦	¼½  �â 15 mL�1~ HPD450�ìíî

ïð�¾é¿À$O�â 1.77 mg·mL

−1
 	�+?

�{ 400 mL�  1�2�3 BV·h

−1
Ác�ÀÊô�

°íî�}ñÁw{���Âw{�+?�¦�

£� òº��Ác
O�â 1.18� 1.77�

2.36 mg·mL

−1
	�+?�{ 400 mL�  2 BV·h

−1

Ác�ÀÊô�°íî�}ñÁw{���Âw

{�+?�¦�£� òº���¦$ 

Ã����¥¦Êôíî�Ät�|ZÅ�

Ác(2�3 BV·h

−1
)�./�¦(35%�50%�75%)

yºÆ./�¦	d�Êô�æ�¼½ òºZ

ÅÁc�ZÅ{�¦yd�$ 

1.2.6  �+?	�I3`/_   ð�t`/�

(lipid peroxide�LPO)��`��=nw	WÉº

yðÇ�w�t`/¨�	���ÖJ���Ê

DËO������	ÈJ�/JyÉJ��$

ÈJ��' ÊFÈò,QU_� ���¨Ë

Ì���'ð�t`/cd	¥¦$c*ð�t

`/��¦��	{ÍXé�2Q345�é

(TBAé)��Î�RSTÏÐ³ÌÑÒçd$TBA

é��ð�t`/�	²1�=� 1 O�ÊFÈ

�ý 2 O�2Q345�w�ÓK¨����_

¥¦§i
>�/K��Ô/K�� 532 nm��

ò�í}Õ� í&�	�¹ýÌ���'ð�

t`/�	�¦
04

[8]

$]�+?	�I3`/

^_�æçd TBA é

[9-10]

$,�Xé*��k�

7C� 0.12 mL�-·./ 10 mLy 0.05 mol·L

−1

8�Ö×Ø{(pH 7.0)10 mL	 6­ 25 mL�j'�

�klÉ��¦(1.87�3.75�5.62�7.50 mg·mL

−1
)

	�+?�{ 1 mL�36���{(0.2 mg·mL

−1
) 

1 mLy��]���dPm·��b 25 mLÙd$ 

1.2.7  �+?]¹sg¯yÚz	cd  Û¹s

O* 4 Ü�ªÜ 6 Ý�O�Þ �1Ö·y 3 E

É��¦(20�30�40 mg·kg

−1
)	�+?�{�ß

® 3 d�àá�â½ Êlãäåæ	çè� �

^�¥¦y��'é�	êv$ 

2  ����	 

2.1  9:��+?¢��	�� 

9:��+?¢��	��ë�JU 1��U

�ì9:�+'�+?áâ¢�í�áâ© 	

¤kîï¡�ð�+?ñ¬ 2 ©áâØò áâ

�¤ó×ô�õáâ© ö£¬ 4 ©å�Öå�

� OD�÷* 0.27��õ�ªø�+d¤'�+?

áâ�÷¤k 0.11 mg�ù áâ 4©	�+?á

â�c*9:��+'�+?	¢�$�Ö�ì

�+?¬ 1©áâ�* 76.96%�áâ 2©áâ�

* 94.00%�áâ 3©áâ�ö 99.70 %�¼ú£Æ

ûy��8ü��æ'²ýáâ©  2©*Æ$ 
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� 1  �������� 

Tab. 1  Determination of naringin content  

���� ���/mg·g

−1
 �����/% 

1 28.32 76.96 

2 6.27 17.04 

3 2.10 5.71 

4 0.11 0.30 

	� 36.80  

2.2  �ìïð¯°±² 

É�A�	ïð]�E��	íî�y�í

��É�	�¼½ë�JU 2$�U 2 � ¯£

AB-8y HPD450�Â 5Eïð'Æþ�~³íî

�{'	�+?�ð� AB-8 	�í�Ý�

58.21%$�� D-101 ïð	�í��Â 5 Eïð

'ò~	��ö 89.53%�ð� íî����î

HPD450 	�í�L�ö£ 84.34%�×K¼úí

î8�y�í8��ù²d HPD450 Êô�+?

	Ov�/$ 

� 2  	
��
�������� 

Tab. 2  The adsorption and desorption capacity of the 

macroporous resin 


��
 �������/% �������/% 

AB-8 81.06 58.21 

D-101 74.84 89.58 

HZ-816 67.10 62.35 

HZ-802 62.47 73.67 

HPD450 81.31 84.34 

2.3  É���Ác] HPD450 ïðíî�+?	

�� 

¼½É�Ác]�+?íî	��ë�J�

1$�� 1�ì�í�Ác	¤k�ïð]�+?

	íî��§�	°�1 BV·h

−1
]�+?	íî8

��ò~	�ö£ 86.37%�*
��åæ
å�

ÕÖ�å�æçdÁc* 2 BV·h

−1
� íî�ö£

85.6%$ 

 

� 1  ����������� 

Fig. 1  Effect of flow rate on absorption of naringin 

 

� 2  �������������� 

Fig. 2  Effect of sample concentration on absorption of 

naringin 

2.4  É��{�¦] HPD450 ïðíî�+?	

�� 

¼½É��{�¦]�+?íî	��ë�


� 2$�� 2�ì�í��{���¦	¤k�

��6¥¦§�+?	íî���ï��$õd

���	�{'�+?��D�å� '�¦*

2.36 mg·mL

−1
	íî8��ò~	�v���åæ

d	ò��Â]á¡��	{Ý8ü,�ßN	

ãä$ 

2.5  É�./�¦]�+?�í	�� 

¼½É�./�¦]�+?�í	��ë�


� 3$�� 3�ì�./]�+?	�í,�}

~	8��õ./�¦* 50%å	�í8�ò~�

�í�ö 96.79%�d 50%./ZÅå�+?ñ¬

3�Øò�Âw�î�ñ'�¬ 3£¬ 7�æ�Â

]�«ZÅ�./	d�������d,��

�	ãä$îõ./�¦�®¤k£ 75%��+

?ZÅ�����$� ¼ú��8ü���{

Ý
å��+?	ºÆ�í�./�¦�²ý

50%$ 

 

� 3  �������� !��� 

Fig. 3  Effect of ethanol concentration on naringin elution  

2.6  É�ZÅÁc]�+?�í	�� 

¼½ZÅ�./��O * 50%åÉ�ZÅ
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��������	 4
�	 4�
�� 2���

�����������
�� 3 BV·h

−1
���

���
�� !�"#
$%&'()*+,

2 BV·h

−1

-
./0�����1 3 BV·h

−1
234 

 

� 4  ��������	
� 

Fig. 4  Effect of flow velocity on naringin elution 

2.7  ��567 

89��567�:;
<=���>?.

/0@AB:C8D�E
���	 54 

<=FG 12 H��>"./0@AIJ 0


KLM"././0NOP��QR
SMTU

60 mL
V 4 BV 2��5674 

 

� 5  ���
�������	
� 

Fig. 5  Effect of eluant concentration on naringin elution 

2.7  ./0WX�YZ 

2.7.1  ./0[\]^�YZ  ./0[\]^

�YZ���K 34_K 3�`
89ab./0

c7�:a
d 532 nme�'fg89"#�:

ahBijDkl�mn
��a./0@A2

3.75 mg·mL

−1
op>�'fgqr)s9"#�

:a$kl
%t:auAvwE
x%yz^

{|}[~���IJ
y��{|}vw


P<0.01
�L�@A�./0�>��w��[\

]X�4�@A�F 7.50 mg·mL

−1
"
t'fg

�v��{|}+
�L+@A�./0�>�

[\]X�CCij4 

� 3  ��������	�� 

Tab. 3  Study on the antioxidant activity of naringin 

� � 

OD 532 nm 

(� 1�) 

OD 532 nm 

(� 2�) 

OD 532 nm 

(� 3�) 

����	
��� 0.007 0.012 0.017 


���� 0.048 0.125 0.287 

1.87 mg·mL

−1
������ 0.014 0.044 0.071 

3.75 mg·mL

−1
������ 0.007 0.017 0.029 

5.62 mg·mL

−1
������ 0.022 0.031 0.047 

7.50 mg·mL

−1
������ 0.049 0.154 0.361 

3.7.2  ./0���6�YZ  ��./0��

�����6
���K 4~64_K 4
5 ���

Fy{|}�v
�
./0�>�E����

���%������ b¡¢"#y�£@A

�:ah¤�¥
./0¦£72 20 mg·kg

−1
{E

����§�����¢¨�(P<0.05)©ª}89

"#�:a
E�� b¡¢�«¬­����

�®¯®°
��±�²³4_K 6 �`«}E

���´µ7«¶��:a
���£72

40 mg·kg

−1
�E��´µ7·ij
�X�+@A

�./0{t¸¹ºU��4»k��
�¦.

/0@A2 20 mg·kg

−1
�E�� b¡¢"#w¼

%��vw�½
¾��w������¢�64 

� 4  �������������	
� 

Tab. 4  Effect of naringin content on mouse distance 

running 

����/cm·min

−1
 

������/ 

mg·kg

−1
 

� 1� � 2� � 3� 

 0 400 420 501 

20 330 402 415 

30 238 258 276 

40 207 239 267 

� 5  ����������� !	
� 

Tab. 5  Effect of naringin content into the sleep of mice 

����� /min 

������/ 

mg·kg

−1
 

� 1� � 2� � 3� 

 0 15 16.5 15 

20 5.5 5.5 6 

30 4 5 5.5 

40 3.5 3.5 4 

� 6  ���������"#�	
� 

Tab. 6  Effect of naringin content on the body weight of 

mice 

!"#$�/g 

������/ 

mg·kg

−1
 

� 1� � 2� � 3� 

 0 25.002 26.631 27.364 

20 25.008 26.162 27.237 

30 25.012 26.271 27.152 

40 25.012 25.002 24.891 
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3  
� 

�ºÆáâ	¥¦§�9:�+'�+?	

¢�* 36.80 mg·g

−1
$�+?Ov�/	òº¥¦�

  2 BV·h

−1
Ác������¦ (�+? )*

2.36 mg·mL

−1
�ZÅ�./�¦* 50%�ZÅ�d

�* 4 BV�ZÅÁc* 3 BV·h

−1
$ 

]�+?	7ÆÊô
õËST�ë��+

?,�D�	3`/Æ#�õ�¦* 3.75 mg·mL

−1

å,��~	3`/Æ#�ðí��¦	¤k�

 3`/Æ#��§�$Âý/0ª6

[11]

	1


JHI(���+?�@A+?6)�I3`/cd

ST'�ÃÉ�� ë��í��+?áâ{�

¦¤k]·OHab�¤�� ]·OH	abcd2

�0���v��/3�	áâ�]���=	

ab8�Å�4�	çè�"V1
~á�'�

�	WpJ�5��6
O�ÆL,�ab8�$ 

q3�°67Å����+?g¯XY	S

T$ÄtST�+?	g¯cdåwP�&Z¹

�sí��+?&Z�	¤k�¹�s	ô�8

k	$×�v�Êlãä	åæ(.�î���

9'é�	êvL:.�"V�+?,�	g¯

cdý �¦�0��	$�+?&Z�*

20 mg·kg

−1
	¹�sÊlãäåæ�.�ô�4

�×ô�,��~	g¯yÚäcd$ 

çd¦§9:��+c*²ü��;��<�

�áâ�+?Ú�_¡�=c>?�çd HPD450

c*�+?íî	@��=cËA>?�íîÆ

#¥� �í���� ¯£�¡	�+?�¦$

å
æBC*Èd�ìïð�ñ¦§9:��+

'�+?	��/��áøD¼$ 
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