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ABSTRACT: The microorganism detection, identification and genotyping are the most important aspects for the quality control 

in food and drug fields. However, the traditional microbial detection methods need relative long period and the result may be 

influenced greatly by subjective judgment of the researchers to some extent. And traditional methods have disadvantages in the 

discovering of new microorganisms or microorganisms that grow slowly. The development of modern identification and 

genotyping techniques provide new directions for the detection of microorganisms in food and drug field. In this review, the 

application of traditional and modern microorganism identification and genotyping techniques in the field of drug and food 

quality control is discussed. At the same time, it is aimed to propose new ideas in order to provide reference and technical 

guarantees for the development of new method for microorganism detection besides the aforementioned areas. 

KEY WORDS: microbial contamination detection; PCR; DGGE; gene chip; biosensor; standard detection method 

 

                              

�����UVWdefghi(�jkl��-_�mn)op(SYS201425) 

���	�qrs�t�uv�wxYy    Tel: 18262183668    E-mail: zhangguolin2006@163.com 

���������	
��
�����

��������������� !"#$%

&'()*��+,-./0123 70%(4�

5�67�	
89���:;<=>� ��1

?2�@A�BA�CDE�FGHI���J

K�	LM,NOPQ�	
�	R�ST1U

V7�	
89 ��WX�	
89YZ[�

����\]/0]	�+,-.1^�Z[/

0���1_`Yab	c defg&h>i

��7�	
89jJkl�mn1opqrs

tu�vwx�89�yd�z{|}~��z�

��}~�I ��������3�	

�

��������6���������	L�

�1�������q1��&���	
�K

���L�	L� �@¡�¢£1¤¥¦§¨
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¼½&¾
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�¢£�K·ÎÏ�
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�
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DNA1É&�à�á�°±�³Iâã1�ËÓ
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�ê6©»·�	
�
¶ÑÒÓÎÏëì G

�íîïðñ�ò½èó�ô (matrix-assisted 

laser desorption/ionization time of flight mass 

spectrometry1MALDI-TOF MS)Kõ�	
�ö÷

�ÜøùôúJ�	
�
¶�K·1¼¸¦Ñ

áÓ
¶�¾û��à, µf1GiüuÎÏ�

Å,ý�þ����	
���IÎÏ���=


ÝÞh�,b�	ÎÏI
­�	

¶��


XÓ�ç����6  

���������ËÌKÍ	
�¢£�

K·ÎÏ­������	

¶����6b

¼Ð1©ÑáË&
¶����]»�
¶��

ÑÒ��  

1  PCR 

PCR�¸Â�f��ÝÞM£DNAu��Î

Ï PCRÎÏ� 1983%7 Mullis]�(�g�­

�� 	�ÀÁ!¶�ËÌ"#Ih$��
X

Ó%&��612G�'(�­�f)=
��

� DNA�*Å,�+,�-. 3$¦§�Ë��

� DNA����MÆ,ÝÞ /0 DNA×ØÙ

�1Ë2Ê3¼Ó PCRÎÏ�]Ð PCRÎÏ­

�45¥3éOÖåH¶6ÎÏ78Øà£�	


�Gi· 16s rDNA9(:;�	
<&�¼

L=>1­�	
3?Ë©%&�@A·�6B

�h�,12Gi6Bg�J©�	
K�¢£

���CDE¸ ��1PCR ÎÏg�F	1h

Â7GÎÏ�6��	
K·b
¶��  

1.1  h� PCR 

Çé PCRH­���I3JK¸�=
1¸

L��9ÝÞ¸$��Giu� h� PCRMN

h�=
 PCR1�O%�1Ë�¸Â¸LPQ


¶hÂRS�»��12G�'(�¤¥�6Ö

OT PCR7ç1U�­���I3JKh�MÆ

,�=
 h� PCR9çè
1hÂV.�:�

ç¸V.��h$W·¼½K�1X9(é*


¶�	
�V.,GiYZ�	
�V., h

� PCR9(:[Ñá
¶¾û�\²
¶J�1

­������	

¶��
XÓ%&��6  

 ]^I

[1]

_6`a�h� PCR ��
¶Ó

144b�+,cdefgh�� 9ÂijkGi1

l�2Kmno¼½ÓKõ18p]Ëh� PCR

�����qr1sMÆ,¨á1�cdefg

h�ijkGi�KmtuÉ&�:�âv w

�xI

[2]

`a�h�PCR���*4 h�Þ�yz

{9ä�|<}3çè
1>~�' 100 CFU·g

−1

�vw��cdefgh�1s
¶�MÆ,©

100% ��I

[3]

�60�ñ�Ñ�cdefgh

��vwx�������� DNA¥©RS1`

aÓh� PCR��1­ 6 he{9úJ
¶1


1��X 104 CFU·mL

−1
 çè1�0X�­�Ð

h� PCRÎÏ��
¶��3Êi����cd

efgh��vwx��7Gtu5¥  

��h� PCRÎÏg�
X%&��61�

��Â��X¬­��1o±�,7�Çé PCR

²�ÝÞ�~����b�ç=
EóUV]	

��I ��
¶*�3�	���,�NMÆ

,ÝÞ�=>��1(�=>�
  

1.2  �	�� PCR(immuno-capture PCR1IM-PCR) 

IM-PCR ÎÏ�¸Â��'����� PCR

ÎÏ78Ø�6�
¶���'�»ÎÏ IM-PCR

�I��5 2 ¦���J1{�'����	�

��OT� PCR�� �ÎÏ�@�Ó�'��

���MÆ,1M�6Ó PCRÎÏ�á�°±, 

IM-PCRÉ&á�MÆ,���
¶�V�¤¥�

J�² Iâã ¡¢£I

[4]

�6�	�� PCR

��MÆ,�
¶Ó 2 bcdefgh�1s­

� 5 Â��R¤¥�
¶è]Ë1�����y

z1
¶�°±�9�X 2.35¦10

3 

CFU·mL

−1
1�

OT PCR
¶°±�� 100§ �¨1G��	

�ÎÏ��	
¢£bK·�´�,�&���

'�PQÌ?�	
�©$Gi�1­ª¶��

K·�«&¨Ê�´�, �	�� PCRÎÏ�

�&¸£����61����¬­�tu®�1

¯°±²�³´µbJ¶���12�6WX¸

£�����  

1.3  ·ð£� PCR 

PCR ÎÏ­(¸4�Ü'�ÛÞR�ÝÞ¹

º1��5�=
�RS�ÙIik���1�

è¤¥3éO?Ë© S·¹º i»1OT� PCR

¼½¾D PCR�ÝÞ¿�
*À>~RÁ�ÂÃ

'1{���Ä~RS¼½£�Kõ ¨·ð£

� PCRÎÏ(real-time quantitative PCR1RT-PCR)

­���I3JK·ðGÅ1é*·ð=Æ�Ç

È�©$ PCR!*�¼½�è!¶1é*��¹

º9�ÉÊRÁ>~Ë�¼½£� á�ÌI

[5]

`aÓMÆ,
�ë'�� TaqMan Í¿�è·
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ð£� PCR ��1
¶°±�� 9.2 ÂÃ1sÖ

ÎiÏ¹��ÐÑÒÓÔ��I 8 ÂÕ���Ö

×��1©Ø
+,���	
��3ë'��

��
¶ÑÒÓ�6��� ·ð£� PCRÎÏ

X©
¶��3ÙH��Ú	�ÑÒÓqr��

Û�°±��� HerbelI

[6]

tu?�1_6·ð

£� PCRÎÏ9(MÆ,
¶XHÜ3ÙH��

�Ë�© 10

5 

CFU·mL

−1
1PQú!Ý�Þ�3Ú

	�Ë�(éO© 10

6

~10

12 

CFU·mL

−1
)�
¶ßà  

áÓ4� PCR ��f10âØ-PCR�ãä

PCR�åÛ PCR�COLD-PCR I­2æ��&Ó

¸£����61�­�����	

¶��

�6¨ç1�èé�  

��116s rRNA: ITSGi PCR 8Ø¶6Î

Ïg�­�	
êÂë«¢£�K·��&Ó%

&��61��5�¶6ÎÏ��ìb 16s rRNA

Gi­�	
ÕíeÂÃ'�ìÆ1�ÎÏh6

��	
�Âê¢£1­�bë«4�KîûÉ

&¸£�´�,1�6¨ç  

2  �������� (denaturing gradient gel 

electrophoresis�

��

�DGGE) 

DGGE�G�'(�¾DDNA­�çË��

Å,´3ñÚ����ç¨?Ë1�ç���ï

ðû1¼¨)u�Êñ7ç¨òG�J�ç�u

�K� 8Ø DNA¶6ÎÏ1DGGE ��O6�

7ó,×�Kõ12­tu������ô�J

bØ�ÅL�
¶�+,V.�I��
X¸£

����6 DGGEéOÖ PCR�åH¶68Ø

>�õØ�6 ö÷�öøI`alâLÓ PCR- 

DGGE ÎÏ�I

[7-8]

1KõÓ3�ùúe	û��

üô8ý1l8Ø DNA¶6ÎÏ1ÍuÓ�ç�

þùúe	û��ìÆ,1lÑ1ùúe	û�

Âü�h�,�Âü8ý�7��£,9P�Z

[ùú�n,�J���ik �<�I

[9]

_6�

�ö÷Gi flaA� flaBÅ,ý�þ������

���3ÎiÏ¹��8iÏ¹�89¼½Ót

u1]Ë Fla-DGGE��P�Ë�ÎiÏ¹��8

iÏ¹����
¶�Kõ �	�I

[10]

_6

PCR-DGGE8Ø���æÁ
��KõÓø�M�

á
�
���	
Âü1
�XÓ Pseudomonas 

stutzeri Ihb9yz�b1l�©�ç�	
�

d������	��Z[ DGGE ­tu�	


ÂüØ��h�,�«É&âv1���ÎÏ

���Ë��	
Ì��,�'��«�
¶ 

i»1DGGE �Ö2æ�KÍ	
�ÎÏo

Real-time PCR�Gi��Kõ78Ø1��]�­

�	
Âü8ýb�ÅKõ�«�¥6  

3  MALDI-TOF	
�� 

MALDI-TOF �ôÎÏ�O%1Ë�¸Â»

��	
¢£ÎÏ19(�Ë�ÉÊ�	
��

�
¶�¢£�K·��+b&j�j�b�¢

�I

[11-12]

 MALDI-TOF�ôé*�ö÷��ñ�

Kõ�úJ��	
�¢£bK·12G�¦§

�)�	
��ÖG�K�ã­��Á41�´

�]��J��ÖG���8�1��é*ïð

��1G�äïð3 !P�ê��ñ 1G�

Ö��Eó]	�"#ðê
��KÍ��1�

*ò½èó
¶�1�$'Dl�
ùô1ä¨

é*%~Kõ
X¢£8p MALDI-TOF�ôÕ

�!ÕíÜøùôKõ�¾Dö÷��?�¼½

Kõ&¨1�'Xö÷��?·�()*£01

�ÎÏ&äåH<æ¼½�	
¢£�©�à�

() +,cI

[13]

�vwx����b6MALDI- 

TOF �ô¼½ö÷�ÜøùôKõ1`aÓvw

x��-.yzG�-.yzèób��­(�

����1l]Ëvwx�­/0&W12yz

G4 24 he
XÓ�à�8p1©����vw

�89�
¶ÑÒÓ�� Jadhav I

[14]

_6

MALDI-TOF�ôÎÏ�é*�3,4$56l


¶Ó�7M�1]Ë���9(
¶2²<æ�

�7M� Ö���
¶��7&1�
¶��

�
¶èó:[89�:6�:\² TsiliaI

[15]

_6 MALDI-TOF �ôÎÏ
¶Ó������

(Bacillus cereus)V.�Â�	�ijk CytK1(2 

310.2 Da)� NHE(1 192.5 Da)1ls]Ë­
¶

NheA�«MALDI-TOF�ôÎÏ
¶&�	�³

´µ TECRA ¾p�. Tsilia IXÑ1 MALDI- 

TOF �ô9(�6�;<�+,-.=]è�>

&��������Ö µf1MALDI-TOF�ô

ÎÏ�h?�ö÷��²×å@H�²×BI	

L»�bGi5��
�7Gtu�KõXÉ&

����6�A  

4  
����� 

GiüuMN	
üu�DNA üu12G�

'(�åHé*ÖgÊ6B��­Gu?«�£

��B*�åHÍ¿ÄÖ1��¼½å@H¶6
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��� GiüuÎÏ© 1998%��C����
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��HI»�Gi��	

¶I�� G

iüuÉ&á��l½,�h�,��ØL��

·L19çè­¸�üu4¼½hÂ�	
��

�
¶ GiüuÎÏMÆ,³�°±,á1l

s9(äçL�³´�ê6�1�¸ÂÀÁJ�

,�ÎÏ +KI

[16]

��ÓLMx� ipaHGi�

vwx� stnGi�Êi��O157� sltGiN*

Í¿1
¶Ó 7Â 26 bÕ�1H 3Â�+,V.

�
X�,8p1?Ë1����áMÆ, ç

è¥0O]Ë1V.��yz
�Gi� DNA�


¶°±�© 8 pg1{GiüuÎÏ&2æ8P

É&�á�°±� QL³I

[17]

&¨ÓGiüu�

·ð£� PCR�R�Gi��I 3ÂKÍ	
�

ÎÏ­��]S��]S*�3�	
h�,�

TP�tu�61]ËGiüuÎÏÉ&áé��

$UL�âã1séOÖR#V�ÎÏ8Ø¼½

�	
üôÖTP�tu áÓW�Ö×89f1

Giüu9(é*X!_6\²tu�
¶�J

� ddYI

[18]

tu]Ë1 é*Ø(�Í¿N*

ÖÄÖ¡Z�~1Êi���d[í�Giüu­

5 L�Ãê6�\�&¼á�·ð=Æ i»1­

P]��~^1Giüu�9(hL�Ã_6�  

GiüuÎÏ�¸Âáé��ÊTR����

�à�æ½�
¶�	
�ÎÏ1��¬ÉÊ�

#L©Þ�L��ê6 GiüuÎÏ���_

�o`å@HØJ_�a«_Ibcde1s�

Giüu
¶�8pY£4��f&�¸��

�����g½�Ê��Ó2%&��6 �h

ÎÏ��Z]Ð�tu�iK1�	
Gi��

�Zj41	
üuÎÏ­�����	

¶

��)
X�ÇÈ��6  

5  ������� 

	
����)��ÎÏÖKÍ	
GZÎ

Ï78Ø¨�J�¸w»ÎÏ 	
����	



�±��l)2Ë�#L©�=Æ¼½
¶ 

	
�����%&�6���5#���½#�

]S5#�ÀÁ!¶I�� 	
���6	


�,kl�	
F	kl�	
m	klÖ
(

L�#n�¼½&�8Ø�ÎÏ1�ËÌ	
Î

Ï��¸Â»·�
¶Ö!�o� 	
���

K©KÍp�qK�#nqK1�0�	
��

�MÆ,�Gr19(MÆ,�p����Õ��

ÕíI t�á��	
����µ¸$���

«��3ØP�nP�1��CD�¾DKÍp

�TP
��g�±�s~t=>�L�ÅL:


(ÅL 7uvI

[19]

G�?«I�Í��w'

(`aÓ	
�����1l_6xyLz�E

�üuè	1
XÊi�� O157�H7�
¶�©

3¦10

5 

CFU·mL

−1
1s RU ÅL{Ö��Ë�É&

¨��7G,(r=0.99)1�¸Â
¶�+,V.�

�&|o� 	
���áÓ9(��	
¼½


¶f1X9(G�!Õí�	
ý`	
��

� }¢I

[20]

G��'	R�¯�~£¯�Êi

���	
���É&���j,KõTP1]

ËÓ2­�cêb"�89=>��,	
j,

�«�<��,	
j,­º!¶É&¨���

6�A 	
���­�	

¶����
X

Ó¸£����61��¬­J�á�MÆ,²�

��w��¼½
¶1�#L	���²1i»

��ZJ³	
����ÎÏ�»1é*�]h

V.�p��á°±��Í¿1­
¶�°±��

MÆ,�«�ZÑá13¼	
���ÎÏ­�

����	

¶����6  

6  ���������(random amplified poly- 

morphic DNA analysis, RAPD)�������  

O%�KÍ�BÎÏo RFLP�AFLP b

ARDRAI��]Ðl
X%&�61���ÎÏ

����Gi�¼½MÆ,ÝÞ ��	

Â

�Sh¨ê2�6WX¸£�´�, RAPD �4

"� 90%Ì`a(�1­EF
 b� ��	


K·�«]�Ó���¥6 RAPD�G�'(

��6 8~12$å@HR����=
­²��~

^¼½+,1é*=
ÖGi� DNA�NMÆ�

ã�±¨Ã,1lé* PCR¼½ÝÞ ¢�4�

'i1RAPD���~�âL�
X~£�9��

�	
K·�G� ��1RAPDÎÏg�%&�

6�Õ��û�bë'�I7G�	
K· á

�I

[21]

�6RAPDÎÏKõÓ�<3K�� 59b

��@��� 107 b����1]Ë�0& 18 $

Gi·1�0& 21 $Gi· ���I

[22]

¿��

�h��.,�B5¥��1( SD-2a ©kl`

alâLÓ��h�Gi� DNA �Ñ���b

RAPD-PCR ����I1©¼½��h���,

�sKÍ�B�£ÓGr RAPDÎÏÖ2æÎÏ
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78Ø19(J���Gi���¼�1Ö9e

�¦ðÎÏ8Ø9úJ7GGi�£�ÖÒ�K

� �h RAPD ÎÏ��JJ¶12­�½.�

b�b¢�4)]�����¥6  

7  
!"#"$%&'()������*+

�  

KÍ	
�ÎÏ�J¶3ê�Ø���õ


��gJ©9P Ùõ�	 �¶£�)�'�

��MÆ,���Ù�á¾�L8Ø�¸�Î

Ï12'(�)Ù�B���8ØX�7��?

«1�@�����	�,1M@�Ù�, ß


¶��Ö�7��?«�����8Ø1É8

Ø���qK7Z� ��JKÖ��8ØÙ�

�� 
¼½:e1lKõ�'Â�bj� ¡

¢£I

[23]

) PCRÎÏÖ ELISAÎÏ78Ø1̀ a

lâLÓ��3ÎiÏ¹�� PCR-ELISA1s]

Ë`a���MÆ,³�°±�á196���


¶��389�ÎiÏ¹� ¤¥¥

[24]

( E.coli 

O157�H7 �	Ø

X[Ò���l`a9�

2É&¨�MÆ,� ELISA 
¶��1PQ
¶

1¦§3 1 CFU·mL

−1
� E.coli O157�H7 �'1

2Ê�ÑáÓ
¶�°±��áé��� ÖO

T�
¶��7&1ELISA 
¶É&°±�á�

èó9�¤¥qr�âã çè1���G��

'*£¨Ö����1Wfq��Z[¨ñ �

�1ELISA ��X¬­¸£�¯©ª����	

��MÆ,³1�³´���¨á«�8ý�ó

�'¬­¸£���Ö×��1�â¬�3[Ò

���«ELISA ����&¾
¶KÍ�¨ñ�

LØ
:�Ç¨ñ��	
 µf1G��	Î

Ï��	

¶��O­®¶��	ëõÎÏ�

èóKî·ð�	Kõ���	¯,K�-�L�

]ðÎÏI  

8  ,- 

�	
89�Z[����°!���i

k Í�»���à�°±��	

¶�¢£

bK·ÎÏ�@±�������DK²� Ë

ÌKÍ	
�ÎÏ�]Ð©�	

¶ÑÒÓ»

�ÔÕ���1PCR: MALDI-TOF-MS 9(�Ë

äåH:ö÷�<æ4()��	
¼½Kõ1

­¾û��à,�°±��«¨����
&Ó

¼Ê���Ñá çè1RT-PCR��X9(�ß


¶��	
£,�Gr4�Ë£� çè1�

���¥©�q��	

¶�¢£��1É&

�9³Ì�¥6 ¸´�µ1�ç�¢£��­

�à¢£ë«4&tìÆ1o 16s rRNA P�à¢

£XêÂ1���Â��Âë«4KîûÉ&´

�,«API�!V 1 500¶Â�ÂM·1­ê<æ

4�à,�á1VITEK!VÕ�M·¨ç1�­¸

�	L���X 60hÂ1­Â�¢£4�&âv  

KÍ	
�����	

¶����­�

� �tu:
¶�K·®�1H¥©��
¶

�����1­	��¹3��6¬ßJ³  i

»1­(��5¥3�J³G�ËÌ�	

¶�

¢£bK·o��	��4�61l­8Ø��

��	
¢£���Gr41`a��L���

���	

¶�� çè1ËÌKÍ	
�Î

Ï©�	
89��+XÑÒÓ¸£�ÎÏë

ì1?2�������,
1�b��3V.

�������+É&DK���º» ��1

�0t­[�g��»�5¥¼½ÓÍ�,t

u1l�
Ó¸£�8p  

i»1�6ËÌKÍ	
�ÎÏ8Ø���

���	
¼½¢£�K·1l�
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