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BC6DEFGHIJ;<KLMNOK?P6 2 4QN)*+6BR

STUQVW;<XYW=YZ[Z\J;<K?)*+6]^TU_

`@AaC6)*F6RbNOK?c=Ud6)*6RbTUefg

GUhiGUjklmGnopKTqNOK?d6=rGisteuU

isvwxyU)*z{|7 3 k}~J;��J=?P6}TU)*

@A6)*F7Rb�:=6>��Y�RbJ=Y~Z�G_;Tr

;�����?����X)*��6@AGTU��NTX<>��Y~���?JYJ

X�9U��6��T�9�X�;�OK�56�Q�U��NO�U�d9��Q�Y

YK�6~��J;<K?>Y9UP6BRSTUL6()*+,G��<J; ¡7¢

K£tGX<?!

! �;UBRS�¤J<~J=¥¦Ud6BR§6¨©ªy«¬T�9�;<K6>�

�Y�! P6~P�6®|TŪ C6°±§6¨©ªy«¬7²³KP~´Y�NOK?

 µ¶·6,¸¹Uhº»6¼½Ud�G¾�¿À6ÁÂXÃÄÅ�´UÆ��X<?d

6ÇN8KÈTUhÉÊ>��Y�hËGÌÍNOK?8KÈ6ÎÏ6ÐTUefg~6

ÑÒef~)*ÓzGÔÆÕ�6>��Y�! OK)*@ATUÖ×G�X9X<ØÙX

ÚÛ7Üj�ÝÞÝÞßW;<K?<�YUefg6àGá�P~Uâ<;Td6ã6ä

g�åGàá�P~7�<X�9NOK?d��U<�cNæ�6YçY9X<?!

! ÎÏGP6è4QNUéêYë[7ìí;îJÈGXW=±7ï�?d�TU)*+TU

é7J;<K6NpY�~<�ðñXë[NOK?ë[pKòG�[ó�O�d�>�U

ôk^G)*+TUéYpK~P�NTX<?õ56)*7öW=@A6÷c�NO�U

d�7øùJ;<K6NOK?JYJUúÅKGûü+GUýþ+GU±ÿ!Gé7J;

<cpYU~T��"YX<?d�<W=#$NTU)*+6%&TU'(^G)*y+

J;<X<P~GXK?)*,-./�d�NJ0��U�W~1)*+27z3J;<

YXí�´X9X<?c��X�G�)*+TUé7J;<cpY~&ç�X<=rG�U
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Ô��6Np?P�GO�)*@AULAaPGQRJ�SX)*^T�U U6VW7
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l~ga)*+! �x��/+yt!

! -.! /! )*��A=�U����v-yA!

! ! |3}!~ós���st6Ýw���y«¬6�¥ 7¡¢¹pK�!

l~gaM£¤�il¥! ¦z7§! ¨L!

Mèê!

j! �!a!01 23 4 f2 c f{ j=dAeÏ 3 �hb � 3g �!

! ¥! i!a!lm��jèk|©n!

! opg!a!q3 s!
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(3) isvwxy6��! =LAU)*@AUº:A  

(4) )*z{|§6op6³"  

(5) #$A6à%  

(6) &P��  

(7) d6'  

M 2 ê)*+|  

j�a01 24 4 3 c 23 j=dAeÏþ� 30 �h(�  

©±a (1) 01 23 45)*+±:ý)G�<;  
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4Aiteu=¦ÒeuU)*euMAGopJ=?  
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µ¤|²./¦01
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¥ia_Xhi=?i+A  

~ósa�FGHIhi)*+ 10 4Q6`aG�<;�  

! ! ! ! ! ! ! ! ! ! ! l~g! FGHIhi! ()*+,! -.! /  

! bcgadehihi1   f+�gË�hËi�ef+ãjHe! ! !  

k�U9l�!  

j�a01 23 4 12 c 14 j=mAh15 j=zA  

bc¥ia�U����v-ynoÞpq,+µ¶®£¬�v-y  

=Qr.LsA6�H¢i  

lma�FGHIhi)*+ 10 4Q6`aG�<;�  
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y�aµ.yhË®Þy-6"zGTU]7¢{K�6�OK?|Å´U}ïpK��

ÄTUPP 10 46�SGÎõN 5000 a~�Y9 50000 a~�§~ËçW=?c=U488nm

åy�"k6�w>W=�6�UÜNT 4 k§~Ë�J=?d�G¾<����� 13 ,

uy7ØÅKG�W=?ÜêTUµ.yhË®Þy-7ÇÌ~J=����~ÜÏ6»�

G�<;z{pK?  

! µ.yhË®Þy-TU���ðN��J=��7"aU"aG��J=�N�<`�

=100µmAGä�;U��Gåy�7�EpK?d6��Y9�Õ��=���~��6

��7}ïpK��NOK?P6���~��7�ôJ;��6��7��=��Ö×A

pK±~  �ï6��7�� (����Ö× )pKP~�ÕbK?��TU��=����U

����U� 6��AU�¡U¢§U£y¤XÃ6¥���= 1h40µ¦6�6NO�´

}ïpKP~�¡xNOK?c=U£²6�§7öW;<K?  

1.! ¨�QG��6��Ä7©ª^G}ïNÆK?  

2.! ��X�N�}ïNÆK?  

3.! 1 ê6}ïN��6üý=¯+©�uÞy-A7��NÆK?  

4.! �ï6��6õ«��=LyÚq/A�NÆK?   

 

JYJU£²6O�X¬�®:ö�?  

1.! ��6zpK��6!&�çY9X<=��A?  

2.! ����=LyÚq/AG�<;¯Þy°��ÆK?  

3.! �¡^X°:�NÆX<?  

 

ÜÏUP6�X¬7±²pKP~Nµ.yhË®Þy-6»��Óí;�K~úÅ9�

K?  

P�Y9ñ³��Kµ.yhË®7ªy�GJ=��7��pK?  

1. ËÞy°/µ.yhË®Þy-TUµ.yhË®~���7´µ;Uµ.yhË®

6py-~,Þu6úûGOW;¶�G��6!&���NÆK?  
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2. ¯Þy°å�LyÚq/TU¸&6�¹Bº7»¼J;��G6½6¯Þy°7À

ÅX<B²7ÓzJ;<K?�©«tgË�Ú¬ª.°y¤®~=¾ç?�°±J

;<K?  

3. �¡^¿°6=rGµ.yhË®Þy-7I

XÀÁ£Â«®6ÇG<�=L�y6µ.y

hË®Þy-TUÜÏG¸^7ÃY:K?  

! P6O�Gµ.yhË®Þy-TUcpcp"

¹J�GU���~6R¦�ÄJ�7Åp~ñ}

��K?  
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DNA D2EFG32 ! HIJK ! LMNG72OPQ9: !

!

�x��/+yt=�U����v-y! ÇÇ����nA! ÈÉ! ÊËÌ   

!

! ��v-yGÍ<;UDNA ÍÎ��6����~J;TUhÏy²7ªy�GÐô

���ð7ô<=�uuÑçÈÒaÖ×UABI ± 377 Ñ DNA «y¬ihy� 1993 4

GÓr;H×��=?d6Ï 1 kÀÁ*u�yGOKÖ×6 ABI ± 310 Ñ� 2000 4GU

æ� 2002 4GT 16 ÀÁ*u�y6 ABI ± 3100 Ñ�ãä��¸&�ÔÕJ;<K?2008

4X� 4 ÀÁ*u�yN¨�QJõH56 ABI ± 3130 Ñ�pçW=?P�96 DNA Í

Î��Ö×�M"Ú4 DNA «y¬ihy~Öç�;<K?P�Y9���×ØT��

XK~ñ³��K?  

! "ht+7"�QuN�Od 800bp 6 DNA ÍÎ7ÙïpK?2000 4O� DNA «

y��6×Ø��7Ô<U"4Ú 1.3 ÛÜÄ7Ô<UwÝ¦*N 2011 4cNÞßÚ 25

Ûht+Ä7��J;b=?¸&�U"�c 1000 ht+£b6×Ø��7ÔXW;

<K?  

! ²àGM"Ú4 DNA «y¬ihy6ôk÷�UáíUpy-7¼p?  
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����SF��8\5]IJ�wxjkH��:���IJ�G�jk�H������T��

l�aF��QR9^!

�jk���!

! B@���� �G¡�¢£¤¥¦§! ¨©Bª«¬�®¯°T±5\:²³H´µ¶·�&�¸�T

¹,nº»¼�¶($%½¾¿3ÀÁ8��TÂÃ89^!

! Ä�G¡T�·Å3ÆR:Ç�·)ÈÉÊ�¬HËÌ3ÍÎ3ÆR:®Ï°ÐÑÒÓFÔÕÖ×:

ØÙ�Ú·(�ÛÈÜÚFÝ�89Þßà3ÀÁ89^áQ�âàhv ãäåæç HèÁF:éêë±H

ì(�TÍÎ38\²³´µ¶·�&�¸�í89^®î°!

!

!

!

!

!

!

!

!
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! ���ï��!

ðñ äò ó ô õ ãä .ö! ÷ õ ãø .ù. ãôúøø 3��°!

ðñ äò ó ÷ õ ãã .öãä õ äå .ùûwü. ãôúøø 3��°! !

���ýþ�!

! �G¡N"#hvÿë]IJ�GH!"#�:ø$øøã hv ø$øøä! ç¤%&.F}':��ï�O>

�F}[9^~RT(�}9')"l]í:ø$øô*¤%&(hv ø$ø÷*¤%&(F}':+,H"#��

(H#í-5�.vRbh[9^!

~H~íhv:/,F�;<=>?@A6BChvH/0�b5~íN1h[9^!

!"#$%&'()* +

!,#-./0 +
!1#234567+ + + +

+ + + + 89:;< +
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]^_`abc8defg8hi !

 

äåJ�/+yt! ¦z! 61  

 

! �����°±�Gæç�~J;�ô��=  

,Ý°+Ó=^"A7è9é�TU,Ý°+Ó  

�èc�K)+pêëô~ì(7�1pK~ú  

Å9�UíÐ~~�Gîï�:K6ð^Xñ�  

B²NT^wG¼J=O�Gñ�é�ÇGâð  

� 10mg/L òóJUômôõNOK 0.1mg/L c  

Nö÷�øùNOK?  

 

 

 

 

 

 

 

 

 

 

 

 

! cqUíÐG¡Ó¹mð7úp  

Jz¤pKÓðu°,+N�FG  

Ó¹=µt®�ýAJ;û=�U  

^þG¼J=O�GâðTc>  

5mg/L òóJ;��Uñ��øùN  

OW=?  

 

 

 

 

jIk]^_`a8lmn!

jok]^_`abcpqrstuvwgxdeyz{|!j}k]^_`abc8~!

j�k]^_`abcp0�G5G��x!
deyz{|!

qrst��!

bc8{|!

]^_`a!

bc8{|!
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! 'iNüýGOKñ�7��J;  

<K~þ�JU,Ý°+Óé�7  

500ÿG�!J;û=~P�U^(  

G¼J=O�GâðT 0.2mg/L c  

Nñ���=?  

 

 

 

 

 

 

=>JU^xG¼J=O�G 600ÿ  

£bGp!pK~âð�"zpKP  

~�#���=?  
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,Ý°+Óé�7üýJUôÏ��  

$¤Gñ�J;<K:g7%&J=  

~P�U9'(M6�)¢*=�A  

�[\¡xNOKP~�çY�Uk  

i6,Ý°+Óé�6üýñ�7×  

ØJ=?�)¢*=�A6µ.y«  

y®7^·G¼J=?  

 

j�k]^_`abcp��yz{|!

j�k]^_`abcp��yz{|8�
��!

j�kd�-�8012D25!
��������8�2��2_���!

�c !
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! é+Añ�:gTñ�pKAë  

G�,¶�,�O�U$¤Xñ�  

B²7-oÕp6G./pK¥¦  

�OK?FGHIhiNTé+A  

7$¤Gñ�JO�~J;��U  

d6=r^ÆG¼J=O�Gñ�  

ãTXl0iG12pKO�GX  

W;<K?  
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b ! c !
� ! ¥ !

¦§¡¨©¤ !

ª«Q¬ !
®¯°±²E !
³¯° !
´µ¶ !
· ! ¶  

¸¹¡º»¤ !

¼½¾b¿À !

Á§¡ÂÃÄ¤ !

]^_`a !

¦§¡ÅÆ

¤ !

�²5Ç5
` !

ÈÉÊËÌÍ !

ÂÎÏÂÐ¤ !

ÑÒÓ !
Ô�Õ !

jÖk¨©×ØÙÚ8b¿À8d�Û!
�&' () *+�!



 
!"þ! 

#)*+isvwxy'!

 

&' () *+HIÜ"#$ÚÝNÞß2 !

 

j! �a01 23 4Æcþj=zAeÏw�hþ� 3g � q!

¥! ia! ûüiIjèk! Çlmnè! !

!

Ikàáâ8ãäpÐåæç !

�����º|®! ��! �!

!

34éÈX��W;<K���Np�UéY�c�!

ª5�NÆXYW=~<� UTO�c:åY?��!

�GT�CX%6�á�O�cp�US0W~J=%!

6J�<BNû6¬��Úq7»7NÆK¡xS�O!

�cp?!

klmNT���6%6B²=8¡ª5J��ª5AU!

9�«®6-:B²=[Aå¤MAY9U���6!

;¥XÞÚx�XÃ7��b³cp?ôk^Xs!

<GX�cp�U�TT9X<N�W;<=XÃ&=!

Xz¢�OKY�J�c:å?!

���6�<BG=[6OKB8P�Y9���7�ç�KBG�>r6s<GXW;

��cp?!

!

!

}k<èvéLM;yCê«Qàáâ8ëì !

)*+! ()*+,! -.! /!

!

Ü4þcU����ÇÇ����n=Ðf kAG´!
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