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Study on Quality Standard for Xanthane Hydride 
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ABSTRACT: OBJECTIVE  To establish the quality standards for xanthane hydride. METHODS  The xanthane hydride was 

identified by thin layer chromatography(TLC), and its purity was determined by HPLC. RESULTS  The TLC spots were clear 

and specific. The HPLC method results showed that, the degree of the separation between xanthane hydride and the next impurity 

was >1.5. The precision and repeatability were 0.72% and 1.04%, respectively. The loss on drying was less than 3% and the 

residue on ignition was lower than 0.5%. CONCLUSION  A quick, easy and accurate method was established and used in the 

process of oligonucleotides synthesis.   
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3000��[/0
Ì�(�¿12��)�KNAUER 

pump 1000TÅ×¤ÕÖ��FA1004Þß.\(Jý¯\���ÌK���)�3,(Jýfq4���K���)�KSW-6-12 5678(9:4;<>��K���)�GL-94065�S=DÞß�(ý>?q@AB���C��)B ����°E	Ù(D:�aEFGF�H�ÕÖI����FCJ01��ÈJ99%)�����°9Ù(9:KLMNop4O������20090202����5 kg����20090412����5 kg����
20100423����2 kg)B �P�QXÇ�lXN�N-����� X��RSX��X)l)��
Þß��T�¿Æ�~��ü�K����vUVX)l
Þß����$�9:�E7���X)�
ÕÖ����$�.'?W�X4OòYK����Z±±ß[\I(GF254)(;]?^_�`[\¤òü�7)�á�k(18.2 MΩ·cm

−1�Millipore��)B 

2  �
�� 

2.1  !aÎÏ abD� 8 g(0.08 mol)�P�QT� 50 mLk2�JKc+^ 50 �Bd�eJ 30 mLÇ�l�eJ f��´+°� 1 hB�dÛ+��g�ghAkAi 2 j�gk(g3,3t�]����°lÙ 2.5 g�A DMSO � �]U�Ù 2 g�mã�201~203 �B  rÌø�1H-NMR(DMSO�600 MHz) δ�9.59 

(1H�s�NH)�9.83(1H�s�NH)�m/z (EI)�148.7(M
+�

100)�IR�3 460�3 015�2 699�1 628�1 514�1 312�
1 002�644B 

2.2  ¹�óô 

2.2.1  ¹�)�  �n�æÙ
�Õ �o�Õ ��p%�Kqr�æÙ���RS2TY����2sT��k2®TB mã�æÙ�mã
 201~203 �B tn�WæÙù��J��RSTYNm'�aÏ 1 mLs 0.5 mg�T×�@
ùüÙT×B×W����°E	Ù�J��RS�aÏ 1 mLs 0.5 mg�T×�@
E	ÙT×BÍ2¿Æ)
2010�u�vwx BÏüè[5]Appendix 27-28�üWJß 2gT×y 5 µL�Þnã�of[\ GF254Z±IJ�ÇvUV-)l)�-`�l(5�4�1)
Y¤��Y¤�W5�zt�p=D{|(254 nm)D


}BùüÙÕÖ2���E	ÙÕÖ¤��~pJ�Â¤o��ã�p��Z2�d�ãÂÕj��ùüÙÕÖ2���E	ÙÕÖ¤��~pJ�Â¤o��ãB ÁÀ¿ 1B 

 � 1  ����� TLC�� 

A−254 nm ABCDE�B−FGH�I�BCDE�1−�	(JK�
20090202)�2−�	(JK�20100423)�3−�	(JK�20090412)�4−LM	 

Fig 1  Hydrogenated xanthan TLC identification 

A−fluorescence view under the 254 nm; B−view under the daylight after 

iodine smoked; 1−20090202; 2−20100423; 3−20090412; 4−reference 

substance 

2.2.2  �ÈÌÍ 

2.2.2.1  ùüÙT×��!  WæÙ 25 mg�p
100 mL�X2�J��RS-��(1�1)�á�"TYNm'd�È�[\�@
ùüÙT×B 

2.2.2.2  .�GH  æÙ���RS-��(1�1)T×$=DÞ{{È¶��(200~500 nm)�Æ6üÕ� 285 nmBA DAD��[/0
Ì��l�Ì��Ì«0
Ð¸5¸«0� 3��3D¿JÂÃ�æÙÐ¸� λ=286.8 nmKÆ6üÕ�q�y.�Ú�ÂÃ5®o�Ý¹BPf�GHNSW� 214�230�286�354 nmD�ÕÖ¿\?å¬�Ð¸� 286 nm 
Æ6üÕ�� 230 nm ÚÝ¹Æ0��ÇÝ¹
�.�GH� 230 nmB 

2.2.2.3  ÕÖ;<   Diamond ÕÖ*(4.6 mm=
250 mm�5 µm)�>8�1.0 mL·min

−1�P9��
10 µL�*+�25 ��
Ì.��230 nmB 

2.2.2.4  Þh��GH  ��f�>G¤ A
k�>G¤ B
���@ÈAB�B× 30 minöQ 0%~ 

20%B����>G¤ A
k�>G¤ B
)��¢ÈAB�B × 10%B��þ�>G¤ A 
k�>G¤ B
)��¢ÈAB�B× 20%B����>G¤ A 
k�>G¤ B 
)��@ÈAB�B
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× 30 minöQ 0%~20%B��ÎÏè���Ç�5Q¢ÈAB��
@ÈAB9ÙN�K£�Ý¹56����þ�)�-k(20%�80%)¢ÈABÎÏ�?B�!Ò�Þß«0�ÞhÈ¢ô°�ÆHGÍ��þ
Æ�Þh���ôCGAéÕÖ;<�P?KËp¹
�B 

2.2.2.5  ��ùA�üè   >G¤�)� -k
(20%�80%)���[/0
Ì�� 190~500 nmö
Ì�>8�1.0 mL·min

−1�9Ù
lÙ�T���RS-��(1�1)� �aÏ 1 mL2s 0.25 mg�ùü×�P9��10 µL�*+�25 ���x«0
Ð¸´¡«0���B����°�¤�¸ó0�ÞhÈ�Í>1.5(çÌ 11.36)�Û�I%Ç����°¸¶½�J2 000(çÌ 18 054)B ÁÀ¿ 2B 

 � 2  ������	
��
� 

Fig 2  System suitability test of hydrogenation xanthan 

2.2.2.6  UÉÈ�ÚÍ�üè   UÉVW����°(���20090412)ù��A��RS-��(1�
1) �aÏ 1 mL2s 0.25 mg�ùü×�ÐÑP9 6Þ�ÏÞ 10 µL�Íy2.2.2.3}ÎDÕÖ;<ÌÍÐ¸»3�ø] RSD=0.72%(n=6)� �JßÇÈ�ùü× 6 â�ÞnP9�ÏÞ 10 µL�Íy2.2.2.3}ÎDÕÖ;<ÌÍÐ¸»3�ø]
RSD=1.04%(n=6)BÞn� 0�2�4�7�11�21�
25 h�ÌÍùü×2Ð¸»3�� 11 hÚÍ� Á RSD=1.31%�25 h ÌÍ�ÚÍ� Á RSD= 

1.26%��q�Ý¹¸&o���ùü×� 25 höeÚÍ�B 

2.2.2.7  îï�üè  W9Ùù��2âJ 1 mol·L
−1�lT×�80 �krD(p 30 min�ÞnÍ�m'd�È[T�Þn
��RSX��RS-��

(1�1)T×�ÇÈÞn
 0.5 mg·mL
−1 : 0.25 

mg·mL
−1

]�!AB W9Ùù��2 â�Jg 6%��kT×�	+D(p 30 min�ÞnÍ�m'd�È[T�Þn
��RSX��RS-��(1�1)T×�ÇÈÞn
 0.5 mg·mL
−1: 0.25 mg·mL

−1
]�!AB Íy2.2.2.3}ÎDÕÖ;<�P9 10 µL��l�;<D*+�&o 2 tÝ¹��Ð¸ÞhÈ¬�BR���k;<DP?*+�£&o 8 tÝ¹¸�Ð¸�Ý¹XÝ¹�Ý¹0��ç6'aÞhBÇJ Á���æç�ÎÏîï�ñ�æÙ�!a2o����Ë2�C&o£�Ý¹���KÅ�JÇ)�B ÁÀ¿ 3B 

 � 3  ���� 

A−NOP�B−−−−QOP�C−RSOP 

Fig 3  Impurity spectra 

A−original, B−acid sabotage, C−oxidative damage o9��Jßl*+��9Ù�A TLCÎÏè��ÎÏ��[\ GF254 Z±IJ�ÇvUV-)l)�-`�l(5�4�1)
Y¤��Y¤�W5�zt�p=D{|(254 nm)D
}BùüÙÕÖ2�KÝ¹�ã56��ã����ã0Þhj�Bp��Z2�d�ãÂÕj��y�ãÞh¬�� ÁÀ¿ 4B 

 � 4  ����� 

1~2−TU��3−QOP�4−RSOP 

Fig.4  Thin layer chromatogram 

1−2−sample; 3−acid sabotage; 4−oxidative damage 
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2.2.2.8  �A�üè  �æ
_æç�Ë2���éA 3g°¤ HPLCÞßÕÖ*�K Waters��o&� X-terra(4.6 mm=250 mm�5 µm)�K Symmtry 

C18*(4.6 mm=250 mm�5µm)�±K�6��o&� Diamond C18*(4.6 mm=250 mm�5 µm)Bò6� 2 g*i¬��q2��6��� ¡*¬ù!����°Ð¸�Ý¹¸�Æ�ÞhB � 3 ]��Jè�æç�ÕÖ���Waters 

2695 TÅ×¤ÕÖ�XDIONEX  Ultimate-3000TÅ×¤ÕÖ�: KNAUER pump 1000TÅ×¤ÕÖ���ÂÃ5¬��ÕÖÞh:¢£f¤�´¡«0B 

2.2.3  t¥¦�  ÞnW 3 �ùü9Ùù��Í2¿Æ) 2010�u�vwx  L� Ï[5]Appendix 59-60�� 105 �Dt¥dq����,¦
 2.697%~ 

2.825%�\�º
 2.741%(n=3)B§Ít¥¦�®]á� 3%� ÁÀÌ 1B 

2.2.4  ¨©ªh  ÞnW 3�ùü9Ù�Í2¿Æ) 2010 �u�vwx  N� Ï�ÍÌÍ[5]Appendix 61¨©ªh� Á
 0.23%~0.43%�\�º
 0.329% 

(n=3)BôC§Í¨©ªh®]á� 0.5%� ÁÀÌ 1B � 1  ��������������� !"#$% 

Tab 1  The results of the purity&loss on drying and residue 

of ignition in xanthane hydride V K WXY&/% Z[\]/% ^�/% 

20090202 2.697 0.230 99.44 

20090412 2.700 0.328 99.85 

20100423 2.825 0.430 99.48 

3  �� 

3.1  Y¤��GH «ûæÙ��6¬­�GAvUV�)l)�@
Y¤�P?®çè� Áò6vUV-)l)�(1�1)Y¤��Rf :¯°6±¤åvUV-)l)�(2�1)¦�f²��³�GHvUV�)l)�(1�1)@
Y¤�BæÙ� Rf º÷´6�ôC�|Y¤����éAvUV�)l)�(5�4)
Y¤��üèò6 RfºK��|B�üè2ò6�æÙ���RST×�Y¤�=�vUV�)l)�(5�4)2µK¯°6±��Y¤��
vUV-)l)�-)l(5�4�1)��¯°6±¶¦�ôCÆHGHvUV-)l)�-)l(5�4�1)
Y¤�B 

3.2  T��GH æÙ·T�	�T��Ck�)��)l)�:¸¹¢������º2»TY����2sT����RS2»TBTLC ®ü«A��:��RS@
9ÙT�� Áò6���@
T�K¯°6±�ÄæÙ���RS2TY�å��ð���GH��RS
T�B¨�TÅ×¤ÕÖÏ2�Ò�^��RS�»sò���ÇGH��RS:���4!T�(1�1)�¼´�9Ù'_TY�½�Ç´��GP9�ö{Ì9Ù®»sòB 

3.3  T×ÇÈ�èÍ t�æÙTY�÷¾��GH��RS@
T�«� �T×ÇÈÞn
 0.5�0.25�0.125 

mg·mL
−1�GH��@
T�«� �T×ÇÈÞn
 0.5�0.25 mg·mL

−1B��@
T��feTYÈ¬��RSý��e TLCK¯°6±B Áò6�ÇÈ
 0.5 mg·mL
−1���RS�Z±IJ�ã¬�ÂÄ�¯°6±��GHT×TÈ
 0.5 

mg·mL
−1B� TLCå¬�HPLCàáÈ66¿ñ�

0.25 mg·mL
−1 ���RS-��(1�1)T×�ÂÃ5��56�Ý¹¸�ÄÐ¸�æ®¯°B ����°2kÞs�LM$%^�
�
�l�¤!a2�
�ÅÖ:8È�NÄ�&o�
Ý¹�ôCñcEt¥¦�P?�
ÌN�Í�¤��
_B�������°��
�
�l�!2�
_��ÀKÂW�ñcæç�����°� TLC tnÎÏ: HPLC �s�
ÌÎÏ�éÎÏîï���ö@Îì��Ü��� Á�À��ÇKÅ�E����°�¹�P?)�B 

REFERENCES 

[1] BENNETT C F. Antisense oligonucleotides is the glass half 

full or half empty [J]. Biochem Pharmacol, 1998, 55(1): 9-19. 

[2] AGRAWAL S. Antisense oligonucleotides as antiviral agents 

[J]. Trends Biotechnol, 1992, 10(5): 152-158.  

[3] GOODARZI G, GROSS S C, TEWARI A, et al. Antisense 

oligodeoxyribonucleotides inhibit the expression of the gene 

for hepatitis B virus surface antigen [J]. J Gen Virol, 1990,  

71(12): 3021-3025.  

[4] YAO Z Q, ZHOU Y X. Inhibihon of hepatitis B viral gene 

expression by anti-sense phosphrothioate oligonucleotides [J]. 

Chin Med J(�*+�,-), 1994, 74(2): 74-76.  

[5] Ch.P(2010)Vol �(����  2010 � . �� )[S]. 2010: 

Appendix 27-28, Appendix 59-60, Appendix 61.  �����2012-07-10 


	10_2013-3_ps_p0071
	10_2013-3_ps_p0072
	10_2013-3_ps_p0073
	10_2013-3_ps_p0074

