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ABSTRACT: OBJECTIVE  To develop the national primary purity certified reference material(CRM) of emodin which has 

traceability and high-accuracy quantity value by establishing accurate, reliable analytical method and evaluation of uncertainty. 

METHODS  The CRM of emodin was developed by the joint certification including high performance liquid chromatography 

(HPLC) and differential scanning calorimetry(DSC) on the basis of Technical Norm of Primary Reference Material and related 

documents requirements. RESULTS  The developed amodin purity CRM in accordance with Technical Norm of Primary 

Reference Material requirements had the standard value and uncertainty of (99.54±0.18)%(k=2, P=0.95). CONCLUSION  The 

national primary purity CRM of emodin developed in this study possess a high-accuracy value and traceability characteristics 

which could provide necessary material base for medicines standardization and internationalization. 

KEY WORDS: emodin; purity certified reference material; HPLC; DSC; standard value; uncertainty 
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Fig 1  Chemical structural formula of emodin 
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1.3  ³´��� 

1.3.1  ³´   Agilent 1200 �t"unvw³
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�G AgilentÊË)ñDSC-1���

��[�³(�����-�1�ÊË)ñXS-105 �
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2  HPLC 
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Fig 2  HPLC chromatogram of emodin purity CRM 
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−1
Øu
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$æ
��$V 1% 
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Tab 1  Results of system suitability test 

tu dvwx yz/% 

)*+,/ 

min 

dv{| 

}~ 

��; 

o� 

�� 

1 119 52.3 99.67 9.131 1.12 19.46 14 987 

2 119 30.7 99.67 9.110 1.12 19.40 14 548 

3 118 99.1 99.66 9.128 1.13 19.27 14 605 

4 1179 6.8 99.64 9.169 1.13 19.69 14 736 

5 117 66.1 99.61 9.111 1.12 19.45 14 922 

6 117 90.0 99.62 9.142 1.13 19.64 15 024 

RSD/% 0.68  0.03 0.24 − − − 

(4.992
24.96
49.92
99.84
249.6
499.2 µg·mL

−1
)%

$YGHJÔ 6 X>zØu 10 µL ]^unvw

³
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� 2  ������� 

Tab 2  Results of homogeneity 

���;/% 

�u �5�� 

1 2 3 

��/ 

% 

1 3 99.64 99.59 99.66 99.63 

2 3 99.66 99.64 99.60 99.63 

3 3 99.59 99.64 99.67 99.63 

4 3 99.67 99.69 99.65 99.67 

5 3 99.64 99.66 99.61 99.64 

6 3 99.64 99.59 99.65 99.63 

7 3 99.66 99.64 99.65 99.65 

8 3 99.65 99.65 99.68 99.66 

9 3 99.65 99.66 99.69 99.67 

10 3 99.64 99.65 99.65 99.65 

11 3 99.63 99.66 99.63 99.64 

12 3 99.65 99.65 99.65 99.65 

13 3 99.62 99.67 99.62 99.64 

14 3 99.64 99.64 99.66 99.65 

15 3 99.65 99.52 99.65 99.61 

 

� 3  ����� !"#�� 

Tab 3  ANOVA results of homogeneity 

��� ����G ��; ��� ���� �@ F��� 

�, 

1.12×10

−6
 

14 

7.98×10

−8
 

�� 

2.74×10

−6
 

30 

9.13×10

−8
 

0.87 0.59 2.04 

�� 

3.86×10

−6
 

44     
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} 3 L}~
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� 4  $%&'�(��� 

Tab 4  Results of short-term stability  

�;�/% 

VW 

�� 

+, 

/d 

�� 

1� 2� 3� 

�� 

/% 

-.� 

0 3 99.68 99.67 99.67 99.67 0.000 057 74 

7 3 99.68 99.67 99.68 99.68 0.000 057 74 

�� 

14 3 99.65 99.66 99.67 99.66 0.000 100 00 

0 3 99.68 99.67 99.67 99.67 0.000 057 74 

7 3 99.68 99.69 99.68 99.68 0.000 057 74 

�� 

14 3 99.69 99.66 99.67 99.67 0.000 152 75 

0 3 99.68 99.67 99.67 99.67 0.000 057 74 

7 3 99.66 99.64 99.66 99.65 0.000 115 47 

�  

14 3 99.66 99.67 99.65 99.66 0.000 100 00 
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Tab 5  Results of long-term stability 

���/% 

��/� �� 

1 2 3 4 5 6 

	�/% 
�� 

 0 6 99.60 99.61 99.68 99.59 99.61 99.68 99.63 0.000 407 0 

 1 6 99.68 99.69 99.68 99.59 99.63 99.61 99.65 0.000 422 7 

 2 6 99.65 99.64 99.65 99.59 99.66 99.65 99.64 0.000 253 0 

 4 6 99.68 99.67 99.64 99.66 99.63 99.64 99.65 0.000 196 6 

 6 6 99.67 99.64 99.66 99.65 99.61 99.59 99.64 0.000 307 7 

12 6 99.68 99.68 99.66 99.61 99.60 99.60 99.64 0.000 392 0 

 

2.5  yzfg�i� 

nopÔ 10 m���yzfghZ{|

h}~
P]# 500 µg·mL

−1
�Øu
�EA

BEc�b²L}~�yz�
��$V 6 ?

V 7%fghZ��yza�V�§��Î

W

HPLC

=100%9A

��������

/A

������


¨�

W

HPLC

V���h�nxyz
A

	�������

V

�²L©²��hvwüAB�
A

������

V�²[��hÜª«Z#$�vwüAB

¬?%¬­
x 10 kyz���®¯�°

(Grubbs)� � � ± ² M ³ � 
 a � Ö G= 

1.938 4
s®¯�°tu�V�ÎG

0.95

(10)= 

2.176%r G<G

0.95

(10)
¡ 10 ´V_�µM³

��F%  

� 6  
��
�����	 

Tab 6  Results of chromatographic peak areas of emodin 


� Area-1 Area-2 Area-3 �	 s ����/% 

DHSu-1 12 069.00 12 072.00 12 066.40 12 069.13 2.80 99.64 

DHSu-2 12 342.40 12 351.00 12 343.80 12 345.73 4.61 99.65 

DHSu-3 12 116.60 12 098.80 12 112.80 12 109.40 9.37 99.64 

DHSu-4 12 206.50 12 202.50 12 220.90 12 209.97 9.68 99.64 

DHSu-5 11 991.90 11 998.20 11 987.40 11 995.50 5.42 99.64 

DHSu-6 12 196.60 12 191.90 12 200.70 12 196.40 4.40 99.65 

DHSu-7 12 128.50 12 132.00 12 123.70 12 128.07 4.17 99.66 

DHSu-8 119 73.10 11 979.60 11 988.90 11 980.53 7.94 99.65 

DHSu-9 12 006.20 120 17.10 12 012.50 12 011.93 5.47 99.63 

DHSu-10 11 945.00 11 941.00 11 930.50 11 938.83 7.49 99.62 

�	�    12 098.25  99.64 

� 7  �
�����	 

Tab 7  Results of total chromatographic peak areas  


� Area-1 Area-2 Area-3 �	 s 

DHSu-1 12 113.20 12 115.80 12 109.80 12 112.93  3.01 

DHSu-2 12 384.80 12 394.30 12 386.90 12 388.67  4.99 

DHSu-3 12 159.50 12 142.60 12 156.90 12 153.00  9.10 

DHSu-4 12 249.30 12 246.30 12 265.30 12 253.63 10.21 

DHSu-5 12 034.70 12 042.00 12 030.50 12 035.73  5.82 

DHSu-6 12 240.60 12 234.10 12 244.60 12 239.77  5.30 

DHSu-7 12 168.60 12 173.80 12 165.90 12 169.43  4.02 

DHSu-8 12 014.30 12 024.70 12 030.00 12 023.00  7.99 

DHSu-9 12 048.90 12 063.90 12 055.90 12 056.23  7.51 

DHSu-10 11 989.10 11 986.90 11 975.70 11 983.90  7.19 

�	�    12 141.63  
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2.6  «Z#$i� 
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ñÉ= �Î245~ 

290 �ñÊ6ÁËÎÌÍÎÁñ�}[Î1.75~ 
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Fig 3  DSC curve of emodin purity CRM candidate 
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� 8  DSC 
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Tab 8  Results of DSC 

�� ���/mg ���/% �� ���/mg ���/% 

1 2.45 99.60  6 2.56 99.60 

2 2.56 99.61  7 2.61 99.60 

3 2.69 99.61  8 2.64 99.60 

4 2.58 99.60  9 2.80 99.61 

5 2.61 99.60 10 2.72 99.61 
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Tab 9  Results of combined uncertainty of DSC method 
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