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Study on Quality of Different Varieties of Chrysanthemi Flos 
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Chinese Medicine, Hangzhou 310023, China) 

 

ABSTRACT: OBJECTIVE  To evaluate the quality of different varieties of Chrysanthemi Flos. METHODS  The content of 

flavonoids for different varieties of Chrysanthemi Flos which were introduced from Zhejiang Tongxiang Chrysanthemum 

Germplasm Nursery were determined by UV. Water vapor distillation was used to determine volatile oil content. The contents of 

chlorogenic acid, mignonette glycosides, and 3, 5-O-2 coffee acyl quinic acid were determined by HPLC. RESULTS  The 

effective component in different varieties of Chrysanthemi Flos had a big difference. Compared with the cultivation of 

Chrysanthemi Flos, Zhejiang real estate Chrysanthemi Flos had more obvious advantages. CONCLUSION  Local variety is 

more suitable for cultivation in the local natural conditions, it is also guaranteed authentic medicinal Chrysanthemi Flos the 

original advantages of the premise. 
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2.1  ��½¾¿��OÀ 

2.1.1  ÁÂÃn7  ÄÅ-Æ»|ÇÇÈÉ(perkin 

Elmer)ÊAB204-SËÌÍÎ�(Mettler)0ÏÐvÑ

G (¦Ò7GM�ÓGÔ�«ÕÖ×100080- 

200707ØÈ×92.5%)0«#nÙgS|�ØÚ

SÛÜÚ0 
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� 1  ���� 

Tab 1  Sample information 

�� �� �Å�� �Å¼ 

1 	
Ù� 2012� 11 ¾DÊ��-ìñ�Y�(�¼�ì) 

2 
Ù� 2012� 11 ¾DÊ��-ìñ�Y�(�¼�ì) 

3 kÙ� 2012� 11 ¾DÊ��-ìñ�Y�(�¼�ì) 

4 �ìk�� 2012� 11 ¾DÊ��-ìñ�Y�(�¼�ì) 

5 	�� 2012� 11 ¾DÊ��-ìñ�Y�(E¿�ì) 

6 ��� 2012� 11 ¾DÊ��-ìñ�Y�(E¿�ì) 

7 
l� 2012� 11 ¾DÊ��-ìñ�Y�(E¿�ì) 

8 l.� 2012� 11 ¾DÊ��-ìñ�Y�(E¿�ì) 

9 �"kl� 2012� 11 ¾DÊ��-ìñ�Y�(DÓ�ì) 

10 �"�Ò� 2012� 11 ¾DÊ��-ìñ�Y�(DÓ�ì) 

11 �"k�� 2012� 11 ¾DÊ��-ìñ�Y�(DÓ�ì) 

12 �"
�� 2012� 11 ¾DÊ��-ìñ�Y�(DÓ�ì) 

2.1.2  ÝÞßà�Ó�   áâã¨ÏÐvÑG

0.099 6 g#äÚåæç�è 50 mL�é¦#

äÚåæ�êëì0áíî¨ 5.0 mLï 50 mL

�é¦#äÚåæ�êëìðÏÐñÈS

0.199 2 mg·mL

-1

vÑGçò0Þíó¨¡ÏÐvÑ

Gçò 01.01.52.02.53.03.5 mL|ô

è 10 mL�é¦µåæï 3.5 mL|ôµõ 5%

ö÷øùçò 0.5 mLëìúè 6 min¶|ô

µ 10%÷øûçò 0.5 mLëìúè 6 minü

|ôµ 1%ýþzùçò 5 mLëì#Ú�ê

ï�Èúè 12 min¶B�2çòS�}q

�@ 510 nm��óÇÈð��O° Y=10.129C− 
0.006 5(r=0.999 2)à�	
S 0.021 2~0.074 2 

mg·mL

−1
0 

2.1.3  fGò�Ó�  ¨78� 0.25 gáâã

�è���é¦áâµõ 70%�æ 25 mL

âã������� 40 minú�üã

���# 70%�æ������ëì��

¨��ò 1 mL# 70%�æ�ê$ 10 mL�é¦0

�92.1.2=�uOÀ����¦½¾¿��0 

2.1.4  ÁÂáâÈno  ¨vÑG 6��92.1.2=

�uOÀ��½¾¿���RSDS 0.95%(n=6)

¼�ÁÂáâÈ !0 

2.1.5  "��no  �92.1.2=�uOÀv`?

fG#$ 10 min�� 1%RSDS 1.0&¼�

40 min'"�0 

2.1.6  �(�no  áâã¨`?fG 6 �0�

����OÀ�(��½¾¿���j) RSD

S 0.6%*o�(� !0 

2.1.7  �+,no  ¨Q-�����6O./�

�� 0.125 g|ôµõÏÐvÑG�92.1.2=�

uOÀ��xy��0É0�+,j)»¼ 20 

� 2  ����	
��(n=6) 

Tab 2  Recovery rate test for total flavonoids(n=6) 

%Ir/ 

mg 

®¯r/ 

mg 

�°r/ 

mg 

���/ 

% 

<t� 

��/% 

RSD/% 

8.17 104.0 

7.96  99.1 

8.01 100.2 

8.11 102.6 

8.13 103.1 

3.76 4.24 

8.15 103.5 

102.1 1.93 

2.2  1�2���� 

§#ÚÛ3ÛÜÀ¨��fG 50 gµ 10

4Ú�5�¨ 6 hÉ01�2��0  

2.3  67ø�89:;�3,5-O-<=>?£@Aø

���� 

2.3.1  ÁÂÃnÙ  Agilent HP1200 �ò�B

CÁ (DÒ Agilent EF )<GHIJÔ�Â

(DAD)Ê67ø�89:;�3,5-O-<=>?£@

AøvÑGgKLMNROPQ�M��R�S

EF(ÕÖ|ôS 120314011204170312101101

��gS 98&B )Êåæ��TSBCØÚS

UVÍÚWXnÙgS|�Ø0 

2.3.2  BCYZ  BC[×Zorbax SB C

l8

[(250 mm

\4.6 mm5 µm)|�[Ê[]×25 ^Êxf�×

10 µLÊ�_`a�vÑGÉg_b$ 8 000ÊÔ�

�@×325 nmÊ5c×1.0 mL·min

−1
Ê05d�×(A)

�T-åæ(9e1)-(B)0.1%føÚ§#gÈhi×

0~10 minA 10%Ê10~16 minA18%Ê16~20 min

A 18%Ê20~25 minA 20%Ê25~45 minA 22%Ê

45~55 minA 30%Ê55~65 minA 40%Ê65~70 min

A 60%Ê70~80 minA 80%Ê80~90 minA 95%0 

2.3.3  vÑGçò�jÓ  |ôã¨67ø�8

9:;�3,5-O-<=>?£@AøvÑG 3.31.7

8.0 mgè$ 10 mL�é¦µ 70%åæç��

klï�È|ôð�67ø�89:;�3,5-O-

<=>?£@AøvÑGçò 0.330.170.80 

mg·mL

−1
0#m#îòHó¨ 1 mLµ 70%åæ

kl�êR 10 mLnð# 1 mL�67ø 33 µg

89:; 17 µg3,5-O-<=>?£@Aø 80 µg

�vÑGokçò0 

2.3.4  �nGçò�Ó�  ¨�G·p(�qÖr)

� 0.25 gáâã�è���é¦áâµõ

70%åæ  25 mLâã�������

40 minú�üã���# 70%åæ����

���ëì��¨��ò#�s(0.45 µm)
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� 1  HPLC �� 

A−m%ncB−¶·¸ocC−3,5-O-è������n 

Fig 1  HPLC chromatogram 

A−chlorogenic acid; B−lutelin-7-O-β-D-glucoside; C−3,5-O-discaffeoylquinc 
acid 

2.3.5  ÝÞßàÓ�  áâó¨okvÑGçò

510152025 µL�92.3.2=�uBCYZ

��uPwBuPwSxyÝzvÑGxf

�S{yÝ|ÓÝÞßà�É0��O°×

67ø×Y=49.532X+123.3r=0.999 5¼�67

øq 0.165~0.825 µg'�� !�à�[}Ê89

:;×Y=10.022X−0.067r=1.000 0¼�89:

;q 0.085~0.425 µg '�� !�à�[}Ê

3,5-O-<=>?£@Aø×Y=54.19X+4.91 r= 

0.999 9¼� 3,5-O-<=>?£@Aøq 0.4~2 µg

'�� !�à�[}0 

2.3.6  ÁÂáâÈno  áâó¨okvÑGç

ò�(xf 6%#% 10 µLj)67ø�8

9:;�3,5-O-<=>?£@Aø� RSD |ôS

0.23%0.08%0.34%¼�ÁÂáâÈ !0 

2.3.7  "��no  ¨`?�nGçò¬]u

úè|ôq 0361224 hxf 10 µL��

~����"��67ø�89:;�3,5-O-

<=>?£@Aø� RSD|ôS 0.33%0.28%

0.54%¼��nGçòq¬]u}~"�0 

2.3.8  �(�no  ¨��fG 6��92.3.2=

�uYZ��67ø�89:;�3,5-O-<=>?

£@Aø���ðz�H�� RSD |ôS

0.38%2.21%0.87%¼�¡OÀ��(�~!0 

2.3.9  �+,no  ¨Q-�����6O./

��� 0.125 g|ô�µ_`ñÈ�67ø�8

9:;�3,5-O-<=>?£@AøvÑG¶�

92.3.2=�uYZxy��0j)»¼ 30 

� 3  ���	
��(n=6) 

Tab 3  Recovery rate test(n=6) 

�  

%Ir/ 

mg 

®¯r/ 

mg 

�°r/ 

mg 

���/ 

% 

<t� 

��/% 

RSD/ 

% 

1.136 6 0.33 1.466 6  99.99 

1.135 7 0.33 1.461 0  98.59 

1.136 6 0.66 1.806 0 101.42 

1.137 5 0.66 1.801 3 100.58 

1.140 2 0.99 2.180 4 105.07 

m%n 

1.136 6 0.99 2.181 4 105.54 

101.9 2.77 

0.364 9 0.17 0.534 6  99.87 

0.364 6 0.17 0.531 0  97.89 

0.364 9 0.255 0.615 7  98.37 

0.365 1 0.255 0.619 8  99.89 

0.366 0 0.34 0.709 7 101.09 

¶·¸o 

0.364 9 0.34 0.715 5 103.12 

 99.9 1.96 

2.518 0 0.8 3.356 2 104.77 

2.516 0 0.8 3.367 1 106.39 

2.518 0 1.6 4.250 6 108.29 

2.520 0 1.6 4.269 0 109.31 

2.526 1 2.4 5.171 4 110.22 

3,5-O-è��

����n 

2.518 0 2.4 5.176 3 110.76 

108.3 2.14 

3  �	�
� 

v_`fG���|ô��½¾¿�1�2

��L67ø�89:;�3,5-O-<=>?£@A

ø���j)»¼ 40 

� 4  ���������������� (n=3) 

Tab 4  The determination results of different varieties of Chrysanthemi Flos(n=3) 

� � ºl!/% m%n/mg·g

−1
 ¶·¸o/mg·g

−1
 3,5-o-è����n/mg·g

−1
 "#$/% 

	
Ù� 

7.849 1±0.007 6 10.161 9±0.048 8 3.813 9±0.041 0 25.463 7±0.175 8 0.40 


Ù� 7.127 7±0.170 8 7.938 1±0.020 0 3.709 7±0.013 8 19.574 9±0.012 2 0.50 

kÙ� 6.939 7±0.042 8 8.324 2±0.049 2 2.606 4±0.024 9 22.444 3±0.237 3 0.40 

�ìk�� 7.690 6±0.079 0 6.949 5±0.009 4 3.683 1±0.002 9 20.989 4±0.209 6 0.20 

	�� 5.147 7±0.123 1 8.239 5±0.019 7 0.771 8±0.002 2 24.911 9±0.009 1 0.40 

��� 7.806 6±0.036 6 7.400 9±0.014 1 6.061 4±0.075 2 33.011 0±0.348 3 − 

l� 5.096 8±0.040 1 8.742 0±0.002 0 1.771 9±0.001 6 12.599 6±0.041 3 0.70 

l.� 5.015 1±0.078 1 7.187 1±0.061 6 0.896 0±0.002 8 16.893 0±0.091 3 0.80 

�"kl� 4.645 1±0.098 6 4.514 3±0.020 8 3.171 7±0.043 5 16.920 2±0.282 3 0.30 

�"�Ò� 5.541 7±0.025 4 6.398 5±0.000 6 1.813 1±0.026 9 19.622 7±0.077 7 0.30 

�"
�� 6.956 9±0.042 7 8.826 6±0.002 9 2.318 2±0.022 8 27.922 0±0.296 5 0.30 

�"k�� 5.702 1±0.003 3 7.531 0±0.028 5 2.211 5±0.000 9 20.213 9±0.102 0 0.25 

�
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3.1  _`GT��½¾¿��}~ 

½¾¿��q 4.64%~7.85%>mB���

�����¾��bW¦�������

��FT�2������ 7%B 0����v

$���½¾¿��� 34%Ê���¦B�

��2�S�W%����2�B���

¾�S�b0�k|�:�6aGT�����

�������£� $�����¾�w¾

7� $�����0:aGT(�����

�������)½¾¿��$���¾�w�

����:a�Tq½¾¿�� ~�E�0 

3.2  _`GT��67ø��}~ 

_`GT��67ø��q 4.51~10.16 

mg·g

−1
>mB�����S 10.161 9 mg·g

−1


����¾� 4.514 3 mg·g

−1
?4B W¦�

�������������¾�w���2�

� 8 mg·g

−1
B 0���¦B���2��

W%����2��z��Ã½¾¿�?�0

�k|�:�6aGT����67ø��E�

~������¾����bÅW���G

T��~�0 

3.3  _`GT��89:;��}~ 

_`GT��89:;���F~���

��zq 0.77~6.06 mg·g

−1
>m0B����

����b¾7�89:;�� �v~bÊ

���¦B���¾�S�W�����

F_�0:�6aGT�����������

�89:;��~��:a�Tq89:;

�� ~�E�0 

3.4  _`GT�� 3,5-O-<=>?£@Aø��

}~ 

_`GT�� 3,5-O-<=>?£@Aø��

���zq 12.60~33.01 mg·g

−1
>m0B����

�¾��b0���Ã���q 3,5-O-<=>

?£@A���z �F~�30���¦B

���2�S�0:�6aGT������

������ 3,5-O-<=>?£@Aø��~

� 20 mg·g

−1
B ��:a�Tq 3,5-O-<=>

?£@A�� ~�E�0 

3.5  _`GT��1�2��}~ 

zGT1�2����~����q

0.2%~0.8%>mB¾7�� 0.80%W%S�

¾� 0.70%FT�2��b�� 0.20%0���

>m1�2��£�ä�Fq 0.3%��0:a

�1�2��q 0.4%��0 

3.6  �k��Ý��|� 

BzfGz��R|��S��# DPS �

É Z��Ý�k��¦� Topsis Àvzf�

a�a�xy|����Ef�j)»¼ 50 

� 5  !"�#$%&'( 

Tab 5  Sample sorting index values 

� Þ D+ D- %& CI '( 

	
Ù� 0.212 9 0.408 0 0.657 1  2 


Ù� 0.293 4 0.313 9 0.516 9  3 

kÙ� 0.354 4 0.262 7 0.425 7  6 

�ìk�� 0.305 1 0.314 9 0.507 9  4 

	�� 0.506 7 0.197 2 0.280 1  9 

��� 0.137 3 0.555 9 0.802 0  1 


l� 0.478 9 0.170 2 0.262 2 10 

l.� 0.537 3 0.107 9 0.167 2 12 

�"kl� 0.424 9 0.219 7 0.340 8  7 

�"�Ò� 0.457 4 0.148 4 0.245 0 11 

�"
�� 0.334 5 0.309 4 0.480 5  5 

�"k�� 0.411 8 0.194 4 0.320 7  8 

D¼ 5Æ»§# DPS �É Z���¡

?W%|ôS���������FT�2�

�¾7��k¢4~bW%���£¤�L

�¾�0�k¢4¥:a�Tg~Eq��R

|���zOPO�~!�E��EH�¦§0 

4  ��  

�*o§# DPS ��Ý�k��z�T��

f����T¨©���Ã:�6a��ª�

}�«:�6a����~���E�_¬

¼«q|®¯��°±²�³G�!WGH

��R|��  $W�6O�T�T0��

6OGT´µkq¶6�L·YZu¨©0*o

S12�����#���� S��78�

¸#LH�������0 
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