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Correlative Analysis Between Change Regularity of Chemical Composition and Organizational 

Structure in Rehmannia Glutinosa Libosch 

 

CHEN Suiqing, CHEN Yan, JIANG Di, ZHANG Fei(Henan University of Traditional Chinese Medicine, Zhengzhou 

450046, China) 

 

ABSTRACT: OBJECTIVE  To study the changes of chemical composition in Rehmannia glutinosa during the growth process. 

And to determine the correlation between the accumulation trends of main chemical composition and changes of organizational 

structure. To determine the best harvesting time of Rehmannia glutinosa. METHODS  Content of catalpol and verbascoside in 

Rehmannia glutinosa were determined by HPLC; monosaccharide and oligosaccharide in Rehmannia glutinosa were determined 

by the method of RP-HPLC-RID; polysaccharide in Rehmannia glutinosa were determined by the method of phenol-sulfuric; 

amino acids in Rehmannia glutinosa were determined by automatic amino acid analyzer. SPSS software were used to have the 

principal components analysis for each chemical composition to observe the changes of organizational structure through the 

paraffin section and freehand section. SPSS software were used to analysis the correlation between the content of chemical 

composition and organizational structure. RESULTS  There were significant correlations between the content of catalpol and 

the proportion of the xylem, the cortex; the content of polysaccharide and the proportion of the phloem;the content of stachyose 

and the proportion of the xylem, the phloem of xylem, the cortex, the numbers of secretory cell in 85-5. There were significant 

correlations between the content of amino acid and the proportion of the cortex, the numbers of secretory cell in Beijing-�. 

CONCLUSION  The content of chemical composition in root tuber of Rehmannia glutinosa is higher from late October to 

early November, during this period, the proportion of phloem in root tuber is smallest and the proportion of xylem in root tuber is 

biggest, it is coincided with the traditional harvest of Rehmannia glutinosa. 

KEY WORDS: Rehmannia glutinosa Libosch; chemical composition; paraffin section; dynamic accumulation; the principal 

components analysis 
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Rehmannia glutinosa Libosch���0�KL`

Zv���������gh�60 ����0�

 ¡j`v���������g 0.5~0.6 cm¢

£�0 70%¤¥-¦§¨-40%©ª(90«5«5)¬Z� 

1.2  ®N¯° 

Waters 2695 ±²³D´µ(2998 ¶·¸`

®�2414 ¹º»¼¸`®�½¾ Waters)�¿À

UV-2600 ¶·ÁÂ,¼¼ÃÄ(Å�¿À)�CX31

 ¡Æ(OLYMPUS)�Ç¥"È�(�¾��:��

�¸ZÉ�Ê��110808-201009�ËÃ�100%)�

ÌÍÎÏÐ"È�(�¾��:����ZÉ�Ê

��111530-200706�ËÃ�100%)�ÑÒÏ"È�

(�¾��:����ZÉ�Ê��110833-200503�

ËÃ�100%)�ÓÏ"È�(�¾��:����

ZÉ�Ê��111507-200302�ËÃ�100%)�ÔÕ

Ï"È� (ÖÀ×6
Ø�����Ê��

BBT0176�ËÃ�100%)�ÙÚÏ"È�(ÖÀ×6


Ø�����Ê��BBT0177�ËÃ�100%)�

©¥-¤¥Û�´µ¥(½¾ Fisher Scientific)�Ô

�ÜÝÔ�9ÞÉ0¯°Û�,oË�   
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3ðÂô 1�2c+,"È� HPLCõµÂõ 1� 

 

� 1  HPLC ��� 

A−������B�D−�	
��C−��������1−���
2−����� 

Fig. 1  HPLC chromatograms 

A−−−−catalpol reference; B, D−sample of Rehmannia glutinosa; C−verbas- 
coside reference; 1−catalpol; 2−verbascoside. 

2.1.2  öÏKL`Z  ÷��øù 0.1 gú�û

üýþ���í 95%¤¥ß³ 50 mL��� 2 h�

÷á<���í 80%¤¥ß³ 50 mL��� 2 h�

÷á<�������í 50 mL Ý�Ô�	úÔ


��{à 3 h�÷á<��÷��³ 3 mL ú

10 mLL���íÝ�Ô�Ã��\¯�ß³�

÷���\¯�ß³ 2 mL�ú 10 mLûü¯

���í 5%��ß³ 1 mL����í��¨

5 mL��ú 5 min�Ô
í� 15 min�÷á��

�{�¶·ÁÂ,¼¼Ãå`Z9�¼Ã�"¯

èçZR-éêR-ëìÃitívîXïm

na#$�`�3ðÛñòKL`Z&ó� R

î!6=�Y=14.801X−0.001 1�r=0.999 9� R

�"�20.2~121 µg�KL`Z3ðÂô 1� 

2.1.3  #-$ÏKL`Z

[5]

  ëì%Zv�øù

1.5 g�úûüýþ���íÔ 50 mL�%ZéL�

100 �Ô
 2 h�	���%ZéL�0ÜÝÔ&

'()éL�����<�ëìL÷��³

20 mL�05Le*+-¤¨¤,^-.÷ 2-�

0.22 µm¡/�0�<���³��\¯�ß³�

±²³D´µå`Z#-$ÏKL�´µ12�

´µ3�Agilent ZORBAX-NH

2

(4.6 mm4250 mm�

5 µm)��>D�¤5-Ô=70«30��6�1 mL·min

−1
�

mvL�20 µL�"¯èçZR-éêR-ëì

ÃitívîXïmna#$�3ðÛñòKL

`Z&ó� R�"¯è�ÑÒÏ�Y=7 009.1X− 
861.79�r=0.999 9� R�" 1.555~18.66 µg�Ó

Ï�Y=7 133.6X−5 972�r=0.999 9� R�"�

12.375~86.625 µg�ÙÚÏ�Y=5 380.4X−1 498.5�
r=0.999 8� R�"�5.79~34.74 µg�ÔÕÏ�Y= 

6 023.3X–7 301.2�r=0.999 7� R�" 92.2~461 µg�

KL`Z3ðÂô 1�"È�tv� HPLC´µõ

Âõ 2� 

 

� 2  �����	
��� 

A−������B−�	
��1−����2−���3−����4−���� 

Fig. 2  HPLC Chromatograms of monosaccharide and oligo- 

saccharides in Rehmannia glutinosa 

A−mixed control; B−sample; 1−glucose; 2−sucrose; 3−raffinose; 
4−stachyose. 

2.1.4  7�¨KL`Z   ëì%÷�pøù

0.1 g�úÔ8�9�í 6 mol·L

−1
:¨ 10 mL�í

�Ý��� 3 ;��TÔ8�	<¦���=

5 min�>?@AB<CD�éE 3 -�TÔ8�

	<F{�GH�110 �Ô8 22 h�÷á���

{�<�÷�³ 1 mL� 5 mLL�9�ÜÝÔZ

I�0?@�GH 50 ��G�JK�0ÜÝÔÔ

8���G�LEmn 2-�0 1 mL pH 2.2MN

³ß8�\`Z0�TOò7�¨PQ�0 pH 2.2

MN³R+�Ã� 0.1 nmol·µL

−1
�07�¨w>

,o`Z[S�TU���qLVW¸è`¯�

X(YZ)[�¸`]�`Z3ðÂô 1�
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� 1 ������������������ 

Tab. 1  Determination of chemical compositions in root tuber of Rehmannia glutinosa in different periods               % 

� � �� �
�� �� ���� � ! "� ��� �� ��� ��� #$% 

1 8& 15' 2.67 0.07 81.49 7.91 0.73 5.62 4.22 44.50 3.05 

2 8& 30' 2.62 0.11 82.95 8.21 0.98 7.14 4.16 42.79 3.53 

3 9& 15' 2.72 0.08 85.30 6.19 0.62 7.45 4.99 48.80 2.88 

4 10& 2' 2.84 0.07 82.46 9.10 0.30 5.33 4.55 57.20 2.83 

5 10& 17' 2.67 0.08 83.50 5.12 0.30 5.39 3.98 53.91 3.52 

6 11& 1' 3.18 0.10 85.63 9.21 0.35 4.52 3.72 58.34 3.18 

85-5 

7 11& 20' 3.19 0.16 78.74 6.31 0.61 6.74 3.57 54.31 3.49 

8 8& 15' 1.78 0.16 81.49 9.65 0.72 5.72 2.93 46.27 4.36 

9 8& 30' 2.13 0.17 79.23 8.59 0.39 3.99 3.10 49.64 4.38 

10 9& 15' 1.68 0.10 82.01 8.55 0.71 7.25 4.04 46.28 4.42 

11 10& 2' 2.04 0.11 84.42 8.30 0.74 3.41 2.35 46.52 4.22 

12 10& 17' 1.58 0.16 82.83 7.78 0.46 3.46 3.13 52.09 4.37 

13 11& 1' 2.11 0.20 80.65 7.90 0.82 7.12 3.38 56.60 4.16 

() 3� 

14 11& 20' 2.07 0.22 83.33 7.92 0.76 5.62 2.64 54.54 4.21 

 

2.2  ��1234j` 

2.2.1  efghå  T\bIJW'GH�c

�����/efgh�efgh�/]^%&

��_¬Z`aEÔ`bcÔ-de`fàf`

ghi`jk�-gh`lmn-oh-ph`

qcf-EÔ-r´-cÔ-de`sth�ú

 ¡Æujk�T��1234võ�Âõ 3� 

 

 

 

� 3  ��������� 

A−�	 85-5�B−�	() 3�� 

Fig. 3  Cross section figure of the root tuber of R.glutinosa 

A−85-5; B−Beijing 3. 

2.2.2  wxghå   "\bIJW'y��

85-5-�� 3�����dwxgh�( ¡Æ

ujk,z{|,}~��Âõ 4�"GHIJ

�� 85-5-�� 3 ���UÉ���-�qU

É���-��U/�qU-����-,z{|

��mnj`�3ðÂô 2� 

 

� 4 � !"����#$��%&'�()* 

A−�	 85-5�B−�	() 3�� 

Fig. 4  Secretory cell distribution characteristics in root tuber 

tissue of R.glutinosa in microscope 

A−85-5; B−Beijing 3. 

� 2  ����������#$�+,��� 

Tab. 2  Observation result of transverse organizational 

structure in root tuber of Rehmannia glutinosa in different 

periods 

�� �� �
�� 

*+, 

-. 

/0, 

-. 

*+,/ 

/0, 

+1 

-. 

234 

567 

1 8& 15' 0.30 0.21 1.43 0.48  82 

2 8& 30' 0.27 0.17 1.56 0.55  98 

3 9& 15' 0.24 0.24 1.00 0.49  84 

4 10& 2' 0.27 0.20 0.69 0.31  58 

5 10& 17' 0.22 0.39 0.76 0.47  87 

6 11& 1' 0.19 0.45 0.42 0.33  57 

85-5 

7 11& 20' 0.26 0.38 0.73 0.33  46 

8 8& 15' 0.35 0.13 2.71 0.49 128 

9 8& 30' 0.28 0.21 1.33 0.49 133 

10 9& 15' 0.23 0.26 0.87 0.49 130 

11 10& 2' 0.26 0.24 1.10 0.48 177 

12 10& 17' 0.30 0.31 0.96 0.50 151 

13 11& 1' 0.23 0.32 0.74 0.47 125 

() 3�

14 11& 20' 0.22 0.30 0.75 0.50 136 
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3.1  GHIJ����öb)*+,KL�E 

Sô 1 ��+,KL`Z3ðÁi�á�(

×!:;<=���� 85-5 ���Ç¥-ÌÍ

ÎÏÐKLÛ������ 10������

�U,n���A�( 10 �u� 11 ����

�çZ(×bE±Ô������ 3 ����Ç

¥-ÌÍÎÏÐKL�» M)��Û( 11��
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��m< 11��AKL�±�lçZ(×bE±
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 2 b�c�M)��NÑÒÏD��$Ï�

ÙÚÏKLE��(�� 85-5-�� 3 ��

KLÛ( 5%iu�(�����KL� 10 �

�n� ¡u��y 11����y¢���$Ï

�ÔÕÏKL¢£���Ï 40%i��m<

10��A�� 85-5 �ÔÕÏKL�×bS±y

���±M)��KLM)G£��� 3 ��

ÔÕÏKL(m< 10��A�×be ��

���y 11 ��¤¥(×bE±Ô��¦·�2
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���KL��¤¥(×bÔ�� 

3.2  GHIJ����1234M)�E 

3.2.1  GHIJ����«g71234M)   

Sô 2 �j`3ðÁi�á���� 85-5-�� 3

� 2 b�c��«g7���� 3 �«g7�

�É���(×b:;�J9��GM�8 85-5

���¬b«g7���u����8b

�c������U®�qU�¬b«g7�

�¯m��DH����UÉ��� ¡(F�
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 ����� 
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�12�K�,z{|�±²³5
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´<12)*

Zµ#$¯ê�,z{|N���Ç¥-öÏ
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3.3  GHIJ%+,,o 
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ö)*ÏÐ×Ø�DÙéÚÏÐ��SíQY

"��qL/árs��#$Û0%+,,o�

T 9 b#×+,ÜPÝò+� 4 bÝòÜP��

_ 4 bÝòÜPÞßïóá9Dàáâã���

l�_�ÝòÜPD"é&Rmníä��y 2
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IJÝòrsÕæ¢±��( 11�����qL
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� 3  2 -./����� 9 -��01234 

Tab. 3  The accumulated contribution rate of nine chemical 

compositions in root tuber of Rehmannia glutinosa 

�� �� 89:(;) -< => 

1  3.144 8  0.349 0.349 

2  2.966 9  0.330 0.679 

3  1.159 4  0.129 0.808 

4  0.894 8  0.099 0.907 

5  0.701 5  0.078 0.985 

6  0.132 5  0.015 1.000 

7  0.000 0  0.000 1.000 

8  0.000 0  0.000 1.000 

85-5 

9 −0.000 0 −0.000 

1.000 

1  3.337 6  0.371 0.371 

2  2.076 4  0.231 0.602 

3  1.718 5  0.191 0.793 

4  1.239 0  0.138 0.930 

5  0.534 1  0.059 0.990 

6  0.094 4  0.010 1.000 

7  0.000 0  0.000 1.000 

8  0.000 0  0.000 1.000 

() 3� 

9 −0.000 0 −0.000 

1.000 

Sô 3 Áç�è�� 85-5 %+,b�� 4 I�

AÄÞßïé��a 90.7%�Éi%+,b�÷ 4

b�Á�ê9"à¨ëìL�� 
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Tab. 4  The comprehensiveevaluation results and rank of seven periods for the root tuber of Rehmannia glutinosa 

�� �
�� ?@AB2 ?CAB2 ?DAB2 ?EAB2 F�GHIJ KL 

8& 15' 20.637 17  35.903 84   17.435 52 −12.056 10 

22.146 96 6 

8& 30' 19.090 99  35.930 34   17.474 30 −12.056 50 

21.566 60 7 

9& 15' 21.614 16  37.901 62   20.840 87 −14.540 09 

23.460 37 5 

10& 2' 27.494 01  39.075 85   19.275 14 −15.206 37 

25.856 10 2 

10& 17' 25.450 72  37.660 14   22.437 99 −14.234 08 

25.110 44 3 

11& 1' 28.878 17  40.066 37   19.858 41 −14.635 44 

26.894 42 1 
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11& 20' 25.533 84  35.503 93   20.468 19 −15.151 23 

23.978 86 4 

8& 15' 21.731 41 −21.624 7 −28.036 4 

 36.8100 5  2.9930 4 6 

8& 30' 23.378 99 −20.923 6 −25.177 2 

 37.5176 1  4.5154 6 4 

9& 15' 21.851 01 −20.390 3 −28.659 2 

 38.0960 5  3.4093 8 5 

10& 2' 22.648 56 −24.749 2 −28.262 9 

 38.5329 7  2.7922 2 7 

10& 17' 24.774 70 −22.402 5 −25.979 9 

 40.3327 8  4.9569 7 3 

11& 1' 27.187 61 −18.050 6 −25.510 4 

 40.4246 7  7.1083 5 1 

() 3� 

11& 20' 26.471 13 −21.046 9 −26.594 5 

 40.6417 4  5.8891 0 2 
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Tab. 5  The correlation between the changes of chemical composition and organizational structure 

�� MNIO �� ���� � ! "� ��� �� ��� ��� #$% 

*+,-. −0.311 −0.628 

 0.291   0.762

1)

  0.166 −0.382 

 0.269 −0.297 −0.472 

/0,-.   0.852

1)

  0.440 −0.243 

 0.094 −0.654 −0.391 

 0.448   0.884

2)

 −0.046 

*//- −0.729 −0.372 

 0.105  0.226  0.746  0.289  0.335   −0.894

2)

 

 <0.0001 

+1-.   −0.830

1)

 −0.264 

 0.168 −0.344 

 0.669  0.532  0.363   −0.876

2)

 

 0.647 
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 0.678 
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 0.111 −0.206 

/0,-.  0.711 −0.276 
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 0.221  0.509 −0.520 

*//- −0.693 

 0.049 −0.185 

 0.706  0.652 −0.085 −0.218 −0.674 

 0.224 

+1-. −0.666 −0.341 −0.257 −0.149 

 0.558  0.554  <0.000 1 −0.735 

  0.861

1)

 

() 3� 

2345 −0.697 −0.154 

 0.175 −0.153 

 0.486  0.265  0.164 −0.749 

  0.852

1)

 

PQ

1)

P<0.05�

2)

P<0.01� 

Note: 

1)

P<0.05�

2)

P<0.01. 
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Study on the Mechanism of Extracts from Fresh Dendrobium Candidum against Lewis Lung Cancer 
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ABSTRACT: OBJECTIVE   To investigate the inhibition of mice’s Lewis lung cancer from the polysaccharides and alkaloid 

extracted from fresh Dendrobium candidum, and reveal the anti-tumor mechanism. METHODS  Lewis tumor-bearing mice 

models were established. Mice were divided into eight groups: model group, cyclophosphamide(CTX)group, high(20 g·kg

−1

), 

middle(10 g·kg

−1

) and low(5 g·kg

−1

) dose of polysaccharides extracted from fresh Dendrobium candidum, high(20 g·kg

−1

), 

middle(10 g·kg

−1

) and low(5 g·kg

−1

) dose of alkaloid extracted from fresh Dendrobium candidum. CTX group was injected 

intraperitoneally with CTX(40 mg·kg

−1

) on day 3, 6 and 9 following the administration started, the other groups were given 

successively for 20 days, then the effects of polysaccharides and alkaloid extracted from fresh Dendrobium candidum on tumor 

growth, spleen indexs, interleukin-2 (IL-2) and tumor necrosis factor-α(TNF-α) levels were determined. RESULTS  Compared 

with model group, the tumor weight in different doses of polysaccharides and alkaloid groups was lower. The tumor weight 

could be obviously inhibited in high dose of polysaccharides, high and middle dose of alkaloid(P<0.05). Spleen weight and 
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