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1
ùúå&�ûçèÔÕ)*é" ~603-8326*+������y�� 29 

2
��?+���[)*é" ~616-8354 *+�������Ê�� 10-102"  

 

Tì)*-���!A  

(�Ai�016$GF5+-�ò'� 900 ò��kOÐð#$q-i�012'�â�t

����G�D6$ð����<t�451#-v ð�¡¢ð,-£¤01¥û¦Ø§g¨

Òq$GBv1�¡¢-01A'ð@©ª«¹A£¤�v,¢t¬¾Z2®�ð6q2¯°

C�2j±G,¢,pq¾Zt²N6³5#�2á´�GF5äKusuda et al. 1985æ1%vð+

-§@]jk,¢t£¤�ðû¦Ø§2j±Gi�01g¨Òq$GF5gðµ§,-£¤0

1gi�ÕQ-*¶A!��·¸q$GF5ä¹QLQ¯ 2008æ1,-£¤01A'ðºv]

»¼8-,g@©ª«ä½125¾æ2016$ð� 65%g²Nð¿Ð',ÀÁÂôõgÃÄA

²N2Å±GFôFäÆ 1989æ1 

ÇâðÈÉq'ÊË,tÌÍÎÏ[ÐÑ;Ò;A£¤�vgð,À'Á$Ó2UÁðÿÔô

ÊË,tÕv1�p�ð#$q-,t�Ö0×45#�2j±GÊËpqØÙ6³5#�t¨

ÒvgðB'C��ôp±v1�-�Ä��Gð®ÚÛ-,Ü-[\Ü-Ý�g[\U2DB

Þ6$ôp±v#�ð£¤ßw-àðÜV-,á¥B[\-Áâg·¸q$51#-v ð,

ÀtÏÐãFv,äãÀ,ætð789:;8t<äÝ�@ÜA[\Ü-Ý�tDBåBð®

Ú�Gpq@©ª«ÜA£¤45#�tæç�v1 

�#èAðéê/2ÊË45YZA'ë£¦ìíä789:;8ðÎÑîÍ;8ð:ïðÍ

;�ôõægñò6$5gðqrsÊË,2]FGk¬,ó789:;8�ÎÑîÍ;8gñ

ò�ð#$q-ñòôgõ42"Fö÷ø(g���ðÊË¹-,A'½30¾�ôÐÊËØÙ

2"±Gö÷ø('�ù45äAdachi et al. 1999æ1®úðÊË�ôF+-ûÊË,A'¬, 2

(ó2®ü789:;8-®öAñògÒq$5gðNAD-789:;8ýÝ«þ«È¦-õÿ

2"±Gðñò6$! v789:;8'}"6$ð¤#A2ñò'6$ôF(Sakano et al. 

2004)1 

Û$�vj�2789:;8<=@tuFGãÀ,t>?452YvÐðûÊË,A-®ö

¦ñò789:;8-�»A%öt&qp2�vF�·¸ð>?B2'(4789:;8-)

*2EFG���v1 

 

Çì½�]jkú�  

2.1 S�>?@-f+ 

NaCl 670 mgð KCl 30 mgð CaCl2 20 mgð MgSO4 20 mgð Ïi:,8-.vÿÝ�wì 300 

mgðÎ8s;� 50 mg t 100/2�w�ð#-�@ 80/2 1/15 M KH2PO4� 1/15 M Na2PO4

t�$0$ 10 /ÿ¸ðpH 6.716.9 2f2�vóð3;:iï;-A4��G>?@��Gu
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Fv1 

2.2 >?u,-f+ 

ûÊË,tÌÏ�fhiÐ58[ä2 x 2 cmæ26Ð)^ð3% Z87ÑvA89óð4�:

;ÝA<=�ð6q2,8s;8A<=�vóð>?�v1#-,t4��v�»@�Ý2A

$ðiÑ;vBvfÜ-C©DEF-�A,ÀtÏÐãFv1 

2.3 ãÀ,->? 

GH�I;ï-JÜK2>?@-LMt 5 MNO�ð1 M-LM2 1 P-ãÀ,tA$v1

��Gð�I;ï-Q-V�2Rãt0Ev Sô->?@tA$ð92NO�vLMä,t

<äægEFvJtT³ð25¾ALM>?�v1 

 

|ì)*á#�UV  

¬, 2(ó-ãÀ,t 10(>ðS�>W¥789:;8O5F'Î8s;�tXÿ�v>?

@¹A>?�ð1 P�2wY�ðB-CDZ[tÀ¿tÁÂ45#�2j±GðCD2'(4

\Xÿ-)*2EFG���vä]Tæ1S�>?@A>?�v,-Ü 20%'CD�ôp±v

gð¿Ð-B-CD2^_'Òq$vgð30%'`aÛ-B (]Ta �Tb)Að 50%'bc/

�d-Bä]Tcæ%ACD�GFv1�p�ð789:;8Xÿôgõ¸5�le45Bgõ

¸5��k2ðCD45B-f¥k�8ô±v1��Gð0.5 M 789:;8�ô5�g8C

D45B'�q$ôp±v1 

#FAð789:;8�hi¯\-Î8s;�tð789:;8�hjã2ô5j�>W2

Xÿ�v1�-¤#ðB-CDf¥'ð789:;8Xÿ2klGÈ�8�p±v14ô0mð

789:;8�Î8s;�-BCD2'(4)*gnB8oô±v1\Xÿ2j±Gpqrg

)*�(Leopold et al. 2001)ð[\Ü-Ýg[\U2DBÍ6$5#�gB-CD2)*tÙ¸G

F5-pk}$ôF1 

®úð]^�GFôFg¬, 3 (ó-ãÀ,ths->WA>?�v�#èð>?�vãÀ

,-� 70%'bcC�/�d-B2%Aá.�ð789:;8¥Î8s;�Xÿ-)*'Òq

$ôp±v1 

��-¤#2Òq$5j�2ð789:;8�Î8s;�-BCD2'(4)*'ð¬, 2

(ó� 3(óAnB8oô±v1¬, 2(ó-,2'®öA2789:;8gñò6$5gð

#-789:;8'BCD2)*tÙ¸5v ðNAD-789:;8ýÝ«þ«È¦�ù2j±

G789:;8t}"45�·¸5#�gAB51t±Gðµ§,t£¤u»X2£¤0×v

��G789:;8tÿ¸5#�'ð£¤ßwó2BtCD6³5�BðB[\2wxtÙ¸

GF5yz¦g·¸q$5-Að6q2£¤0×v��GÎÑîÍ;8¥{Ñ|fïvÎÑs

;8ôõ-)*2EFGk��45}�gO51 

 

�ìDuî~ 

Adachi, T., Ohmaki, K. and Furusawa, T. (1999) Induction of cryoprotectants and lower supercoolong 

points in the eggs of the silkworm, Bombyx mori, by a synthetic diapause hormone. J. Seric. Sci. Jpn. 

68, 93-101. 

Furusawa, T., Yaginuma, T and Yamashita, O. (1992) Temperature induced metabolic shifts in diapause 

and non-diapause eggs of the silkworm, Bombyx mori. Zool. Jb. Physiol. 96, 169-180. 

Kusuda, J., Noguchi, T., Onimaru, K. and Yamashita, O. (1985) Maturation and Hatching of eggs from 

silkworm ovaries preserved in liquid nitrogen. J. Insect Physiol. 31, 963-967. 

Leopold, R.A., Wang, W.B., Berkebile, D.R. and Freeman, T.P. (2001) Cryopreservation of embryos of 
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the new world screwworm Cochliomyia hominivorax (Diptera: Calliphoridae). Physiol. Biochem. and 

Toxicology 94, 695-701. 

Sakano, D., Furusawa, T., Sugimura, Y., Storey, J.M. and Storey, K.B. (2004) Metabolic shifts in 

carbohydrate metabolism during embryonic development of non-diapause eggs of the silkworm, 

Bombyx mori. J. Insect Biotech. Sericol.73, 15-22. 

¹Q��LQ¯�� (2008) qrs����-£¤01��qrs-�¡¢£¤01�Ö-�

ê��u-yz¦." +¡LYZ�r3�hi 77, 9-16ì 

Æ ��� (1989) YZ-£¤��,-C��©!ºv]»¼8-£¤,2EFG!. Ü��/

nº)*âI 46, 295-298ì 

 

�"��"�C�C�2YvÐ���çè����2']��2ôÐ%�v1�"-%tï�%41"

 

 

 

 

 

]T." S�>?@�-789:;8O5F'Î8s;�-Xÿg+BCD2'(4)*

>?@-ò��S�>?@ä1æ2789:;8-��jãg 0.1 Mä2æð0.2 Mä3æ, 

0.5 Mä4æ2ô5j�2Xÿð%vÎ8s;�-��jãg 0.1 Mä5æð0.2 Mä6æ, 0.5 

Mä7ætXÿ�v1n: >?�vãÀ,�. a)~c): ñ>?@A 25°Cð10 (>>?�v

à-B-CDäCDZ['�î ¡æ1 
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UVWX )*  

 

YZ[\2]^5_`abcdefghi]jk  

[\lmnop-qrs,tuFvwx  

 
yNzK 1L{|}~ 2L�  ��� 1

 

 
1
J¢nºÔÕºV"�ì��L��¼º£¤ 

~386-8567".�¥�¯�Ô¯ 3-15-1 
 2
(�Ã�<)*ÝCop©¦ô��u)*é 

 ~370-1292"§¨¥©¦�©ª� 1233 

 

T£")*���!A"

" YZ[\'k«A_`a2ë¦�·¸q$51¬¸®¯�[\-78A' 50 ° ylaô

äLD50/60æg� 4 GyAO5-2m�ðqrs¾ZA' 100 Gy-�v7at¡`6$GkÀ¿

Àá2oÔ'- q$5k--ð±�²õ-�©gáZ2ô5#�gIa6$GF5 (Takahashi 

et al. 2006)1³[Ñ´�Ñq2]FGkð�v7a¥'r3v9;[2m45©Fµ¶¦g^6

$GF5äWatanabe et al. 2006a, bæ1 

" �p�ôgqð#-j�ôYZä[\æ-_`a¡`2m45µ¶¦-uq·¸[¥�¹-º

[2'»Þ¼&ô(g78ð�-w&g½v$GF51�)*A'qrsµ§,2'r3v9;

[t¡`�ð�-)*tf¾45#�AYZ[\-_`abcde�[\lmn-uq·¸[-

w&t!��GF51Pâã''r3v¡`6$vqrsµ§,-yl��;]-6.��-o

p-w&t!A��GC�tb±v1 

 

Ç£"½�]jkú�"

z£¿" qrsµ§,]jk'r3v¡`"

" C�2'J¢nºA?}�D�GF5ÀeûÊËi�ð!"#$!% tuFv1%v'r3v¡`

'(�Ã�<)*ÝCop"©¦ô��u)*é2Gb±v1¡`2uF5,-Á,' ¿Â�r�

2bFCD��;]t�è¸v1¬� z X>ó-µ§/-,2Ã«r3väzzÂ"ÄÅÆæt ¿Â"ÇÈ

¡`�ð�-ó-)*tf¾�v1"

"

z£z" ¡`ó-µ§É-�Â-ÁÂ""

¡`ó-,'ÊÏr,r�½ËÌÍvA£¤óð£¤ÎÏtÐá�v1µ§É-ÁÂ' ÑÒÓÔ

ÕetbFðÖ×DEFAÁÂ�v1Ø¥2jÐð,tq8Ê,�@AÙ.�v1#2,Àtã

Ú�vóðÉt:8r]v-8;AÕe45#�AÉ-ÉtÁÂ�v1"

%v &"$%'()"[\l�ÍÌh:ðÛÄÜ"ÝÅÞäÍh�ßætuFG[\É-,{:;��-�Í

tb±v1"

"

|£" )*á#�UV"

à£¿"µ§/-qrs,�-Ã«r3v¡`-)*"

" #$%A-)*pqá/C�,2 ¿Â"ÇÈ-Ã«r3vt¡`�vXAk�zX>-C�^â-

óðC�gãÝ45#�g&qp2ô±GFv1�p�ð�-óðÁÂt@^5�ð¡`,-7

8'ÿÔ2²N45#�ô8yl45#�g&qp2ô±v1�#AäC�å¹Ayl45,-

f¥tflv1�-¤#äÀe45#�ô8C�tæç�v,' {è£é°ä{{zêëéàæAO±v1

�-ókÞìÛ2yl�v�©g ¿Â£è°ä¿ÂàêëéàæäÞìó²N45#�ô8yl�vk-k

zë£{°äzíéêëéàæ- q$v1��A2²N�v¾Z'îp2 è£z°äà¿êëéàæAO±v1®

úäû¡`�-²N¾Z-f¥' ëà£Â°äèééêézíæAO±v1"

" �#AÎÏtÐ+�ðC�å¹Ayl�v,tï-�v�#èðÀeÛ2C�tæç�vyl
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,A'Ñð¥[\gï-6$ôp±v14ô0mðC�á/2yl�GFv�·¸q$v1%v

Àeóð²N³Óyl�v,23�G'ÁÂ45ñÐoÔ'�FÞ³Óð¾Z©Ü-Ñðg±(

ÿÔ2òá�GF5�©k7�ÁÂ6$v1#$q-ylÃÄ2EFG'Ã«r3v¡`2j5

Ïvó[ô DNAbc2j5�ôõ6$51%vðöN¾Z2EFGkCD2"Fyl45�©

gû¡`¾ZjÐ&qp278ð#$q-¾Z2k÷qp-'nôbcg¿6$GF5yz¦g

©F1 

 

3.2" Ã«r3v¡`,-�ÂÉøãop-ù*  

" yl,g©-� è ftú 5ÀeÛ2C�tæç�vyl,2EFG���v1#$q-,A

'ð�D���A./>0×�GkðC�gãÝ45#�'ôF1%v�$-j�2ÎÏ2j5

ÁÂ2]FGk±�²õ-,ABûÀák- q$ôp±v1"

" �#AðÑÒÓÔ Õe2j5É-�Ít¨Òv1�-¤#ð¡`,A'¬�� ¿z X>ó%ACD

'^â45k--�ÂÉgÁÂ6$5k--ð®V-,A'Ég¼&ü2ôÐð¬� ¿ýX>ó

A'Ég�Í6$ôF¡`,g7�ÁÂ6$v14ô0mð¡`2jÐbctµ^vÉg#-�

�;]2øã6$v�·¸q$51#-øãop',{:;���·¸q$v-A Ûþÿ!"�tR

u�vÌh:tuFGð,{:;��t]#�GF5Ét�Í�j��¨Òvgð�#-�#è

á´�GFôF1#-ÃÄ2EFG'Pó6q2��45$.AO51"

��-¤#'¡`2jÐðÃ«r3v¡`tµ^vqrsµ§,'%cdeg¼ògô%%A

kC�tãÝ45#�ð%vbcdeg¼ògô,A'�ÂÉg&'[\í2(:óð�/>2

%c-O5Étøã45�)0$51#$'[\¦\B/�Û-,ÜV'7�-Ég®E-[\

í¹21#45v ðbctµ^vÉ-Òä�)*A'4lG-Égbctµ^GF5gætø

ã45#�gÍ*ôFv �)0$51[\N�+ó'�V-Éä[\æt,{:;��2jÐ

øãyzôv ð#-��;]2¡`,-Ég8,45-Þè��$-6$51"

 

�£"Duíî"
Takahashi, M., Lee, J. M., Mon, H., Kawaguchi, Y., Koga, K. and Kusakabe T. (2006) Cell cycle arrest 

induced by radiation in cultured silkworm cells. J. Insect Biotech. Sericol. 78, 23-30. 

Watanabe, M., Sakashita, T., Fujita, A., Kikawada, T., Horikawa., D. D., Nakahara, Y., Wada, S., 

Funayama, T., Hamada, N., Kobayashi, Y. and Okuda, T. (2006a) Biological effects of anhydrobiosis 

in an African chironomid, Polypedilum vanderplanki on radiation tolerance. Int. J. Radiat. Biol. 82,"
587-592. 

Watanabe, M., Sakashita, T., Fujita, A., Kikawada, T., Nakahara, Y., Hamada, N., Horikawa, D.D., 

Wada, S., Funayama, T., Kobayashi, Y. and Okuda, T. (2006b) Estimation of radiation tolerance to 

high LET heavy ions in an anhydrobiotic insect, Polypedilum vanderplanki. Int. J. Radiat. Biol. 82, 

835-842. 
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UVWX )*  

 

��� Hsp���C�t����v"

�����A-qrs�BC�-��"

 

.��K  

 

*+¦.ÔÕnºnº/"¦.¼º)*¼"�u�ìºV0 

~606-8585*+�1*�23¦4é56� 

 

 

Tì)*���!A"

�Vt<äW7�A�È�GF5�ì'äû¦A2C³q$v_`a¥89:pq_Í6$

5_`a-)*tµ^G]Ðä;2ä�v7a-j�ô<=ÄAO51#$2m�Gä��>

>�A'ä?�aä!aäFeôõ2j5'P�ôõ-P�at¹@��v��_`ag1#�ä

�-�ì2m45)*'äW7�A-}�pq®A2'�ò5#�gABôF1#-BCtw

D45!Apqä2009â2 91(>äµÉòEH��_`aæFG (PADLES) 2jÐ��_`

agì»A2H·¼;6$GF5IJ�AäKà����;�KvøB(�!2qrs�,g

LM6$ä�-�ìºA)*t��45¨Ògb0$v1��GäNÉq'ä�����A�

��O�Khi¼vPií (Hsp) -C�g=%2Q¸q$GF5#�tR2&qp2�GB

v1�p�ä��� Hsp-¼vPií��G-qrs�BC�2]^5oz2EFG'±�²

õ¼&AOÐäjÐ�����-)*t&qp245v 2'äjÐ6oA2C�g/É45

���-¯SLh.g}�AO5�·¸v1#-j�ô!At:á452'äºÊ[wxgò

+�GF5T:ä7U�äaZä�KU]KU�|-j�ô�ìòA'ä78-���g&q

p�ô±GF5-Aä DNA fhÌtuFvVWA���C�wxg=XAO5gäqrs�

-j�2»Þ�-j�ô)*SYg2±GFôF�ìA'�-j�ô)*ú�'ÁuÍ*ôF1 

�)*A'äKà����;�KvøB(�!LM,�ûLM,21#45 mRNAÎ8;Ì

tk«�ä®ú-Î8;ÌAC��GF5gZú-Î8;ÌAC��GFôF��� 

(differentially expressed genes) t78<ä cDNA Ïr-ÏÑ;-Ð+täPCR tRu�vSô

mRNApq- cDNAÏr-ÏÑ;p[�Í-:Ïi�5-ðr-Ñór\;�KvtÑÒ¥0

³5#�AbFä��A2äÐ+�vÏr-ÏÑ;pq�����A6oA2C�g/É45

���-¯St¨Òv1 

 

Çì½�]jkú�  

2.1 ]¨�© 

]¨qrs,'äKà����;�KvøB(�!Ru¼ºC��;7-T£CAO5øq

rs�©`�2j5./��_`a^_-`¥Aaª!ä)*}ïÉbHIJKæ(Furusawa et al. 

2009; HIq 2009) -)*ö¤AÐ+6$vk-AO51cdi��Gefi�tg^¥0³

vh 1 �}-,t 4°C�AÊËê¿tÕQ�vê¿Aä2009â 8÷ 11 (2 JAXA iÄ��î

v¼;jÐ NASA j³k5;��îv¼;��É6³ä8 ÷ 29 (2�\;��I:8

Dicovery (STS-128) 2G����lm�mGä 9÷ 4(jÐ'Kà����;�Kv (ISS) Ü
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-÷�n (2°C) 2lo�v1��Gä11÷ 17(pq 23(%A'äû¦Aô 1G��t���

�¹AÐÐÍ4v 2äCBEFÍ;¼;2qrs,tÏÐ)^ä20°C�AÊË-ØÙôqk2

BC�-Gbtp�v1�u»�+óä,'qm2-95°C A÷��ä�-%%-ê¿tÕQ�

Grâ- 1÷ 27(2st�v1#-j�2�GNO6$vqrs,'�däISS��ukä#

$2m�GäW7�Aäg8h®�j]ß;8AäÖã>-Ét6³ä£¤01�v,tä

W�m¡� (GC�) ��Gf2�v1 

 

2.2 C�ô-oô5���Ïr-ÏÑ;-Ð+  

÷£016$v IGG�äGC�pqqrs�, 1P�$0$jÐNucleoSpin
®

 RNA II extraction 

kit (Machery-Nagel) tuFGg RNAtf+�v1#-Sôg RNApq Sasaki et al. (1998) 2t

F SMARTer PCR cDNA Synthesis Kit (Clontech) tuFG cDNAt¥á�v1#2ä¥á cDNA

-�ítï-45v 2ä��� O�Khi¼vPií hsp20��� (small Hsp§; Sakano et 

al., 2006; Li et al., 2009) -C�ôtÜV�N�����G Actin A3tuFGf¾�v1ÛvA

¥á�v cDNAä�$0$-���2m�45ÌÏr7;äThunderbird SYBR qPCR mix 

(Toyobo) t Thermal Cycler Dice Real Time System II (TaKaRa) twu�äox2X)6$v7Ð

:2jÐymAô.ô PCRwx (qPCR) 2jÐ���C�wxtbFä¤#äActin A3���

-õzäC�ægï-6$äpEäISS�jÐk GC�A��� Hsp���gC�6$GF5

#�gï-ABv ISS�äGC� mRNA{*- cDNAt�d-C�2]�v1 

Í-:Ïi�5-ðr-Ñór\;�KvA'ä®|A26oAôäC�}gO5æmRNA

t<ä mRNA 2{*45 cDNA Î8;Ìt ~Tester��ukäm¡�ô5 cDNA Î8;Ìt 

~Driver� �u�1�)*A'äTester�Driver-ÑÒ¥0³täISS��GC�-k-�äGC�

�ISS �-k-täDiatchenko et al. (1996) � Gurskaya et al. (1996) -ú�t ·2�G

PCR-Select cDNA Subtraction Kit (Clontech) t®VRu�Gb±v1 

" �$-�Ð2jÐÕq$v cDNA'äpTAC-2 (BioDynamics Laboratory) 2iÍ;·vÎ�ä

�S��-D.t]#ô±v1%väÕq$v�S��HItk�2 BLAST wxtbFäh

X2äÛ$- qPCRwxtb�v 2ÌÏr7;tÐ+�v1 

 

|ì)*á#�UV  

3.1 Í-:Ïi�5- cDNA Ïr-ÏÑ;-�í 

�$0$Í-:Ïi�5- cDNAÏr-ÏÑ;2<%$GF5ðU�Ì;�vÎ���2y

Y45 Tctp���ôqk2���Hsp-1#ôtF.�v�#èätranslationaly controlled tumor 

protein (Tctp/p23) ���-<=ô'¶ G�S�G]ÐähX2ä��� Hsp���' GC�

�ISS�Aä¶ G��2<%$GFv1#-#�pqäÍ-:Ïi�5-ðr-Ñór\;�

Kv'��2oz�GF5k-�ôõ�v1#2ä�Ïr-ÏÑ;pqÏvó[2 64�iÍ;

vt���äf¾�v�#èä±�²õ-iÍ;v' 20�100 bp��-��g6.ABôF�

�t<²A]Ðä�$�U-iÍ;v'ä� 300�700 bp AO±v (ISS��GC�A' 9�äGC

��ISS�A' 7�)1 

#$q 18�iÍ;v2EFG'ä6q2�S��tD.�äqrs����2m�G BLAST

wxtb±v1ISS��GC�A'ä1�'äHsp19.5���ä6�'äqrs� EST�ô²qp

-yh¦g- q$ä ¿Ð- 2�'¼&AO±v1®úäGC��ISS�A'ä4�gqrs�

EST�®Vyh¦g- q$v1 

 

3.2 ���C�wx 
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Í-:Ïi�5- cDNA Ïr-ÏÑ;tÐ+45-2uFv��ô5 ISS �äGC � cDNA

tuFv Hsp19.5 ���C�ôwxpq' ISS �AC�ôg©F#�gï-6$v1hs2ä

qrs� EST �ô²qp-yh¦g- q$vk-2EFG EST ��HIt�2ÌÏr7;

tÐ+�äC�ôwxtb±v�#èäISS ��GC �- Hsp19.5 ����U2 3 iÍ;v2E

FG ISS�6oA2C�ôg©F#�gï-6$v1 

 

3.3 ·Â]jkUV 

3.3.1" Í-:Ïi�5- cDNA Ïr-ÏÑ;-BC( 

Ïr-ÏÑ;��GiÍ;·vÎ6$vk--78'ä���HIt<²AFôFk-AO

±v1#-BCtwD45v 2äÏr-ÏÑ;p[-ö¤Ab� PCR-IJt���äããä

Ïr-ÏÑ;tp[�ô]�v1�$0$-Ïr-ÏÑ;pq 24iÍ;vt���ä�-.6

tf¾�v�#èä� 70°-iÍ;vg� 150–1,200 bpAO5#�gï-6$v1Í-:Ïi

�5-ðr-Ñór\;�Kv-X#t© 5v 2 cDNA t Rsa I (Afa I) AÎõ�ä

100–1,000 bp-õÏ��GF5-Aä�v2p[�vÍ-:Ïi�5- cDNAÏr-ÏÑ;'ä

jÐi3Ñ�5;-©Fk-�ô±GF5yz¦g$-6$v1�#ä#-Ïr-ÏÑ;2{

*45iÍ;v-�S��wx�kG GF51 

3.3.2." iÍ;v�å-BC(  

P�äÍ-:Ïi�5- cDNAÏr-ÏÑ;'ä��AC�}-O5���t78<²AF

5yz¦gï-6$v1�p�äISS ��GC �-Ïr-ÏÑ;pq¯S6$v Hsp19.5 ���

'äÇâãIa�vj�2 ISS �äGC �ÜAC�/ÉgnB8ä¤#ä�©�tõ¥�Gä

��>AC�ô-}t�5�änBôC�ô}'�Í³ôF1�-v äP� 3.2 v2�M�

v��>AC�}g/½6$5 3iÍ;v2EFGkä6q2äÍvÌ8�tõ¥�G-C�

ô-k«��g}�AO51 

Í-:Ïi�5- cDNA Ïr-ÏÑ;-iÍ;v.'äüñþ«u»-)*Ag©2�8ä

%väv%v%Õq$v��g EST�yh¦t�Í�v��GkäV�Aôk-AO±vÐ4

5#�pqôõ�Gä�#pqÕq$5�����HIpqÞ^A'���-h.'��F1

�-°ä}�2�iGg��-¯Sk}�AOÐä�$t�%¸G-C�ôwxg}�AOÐä

�-a2�±G6qô5wxtG vF1 

��A2ä�)*2jÐÍ-:Ïi�5- cDNAÏr-ÏÑ;gp[ABäqrs�BC�

ö¤AC�45���-�mä�����2�p$5#�AC�g/É45���t¯SÍ*

5êë2ôÐä��� Hsp����U-�����-1#t&qp245#�gABv1"

 

�£"Duíî"
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UVWX )*  

"

��@�2j5�-��� ¡2345)*""

¢"¤¥¦-§¨�©ª«�¡�¬-��"

"
© (®¯ )°RTL©±'² 2 

 
1*+¦.ÔÕnº�ì��Ð5;8Ê¼º´D)*îv¼; 

~616-8354*+�§*�¨©®�¤� 1 
              2ùúå&�û çèÔÕ)*é ~603-8326 *+������y�� 29 

 

T.  )*!A���  

H8pqð��tÙ©-��ª«ð¬®G2A$G���ð¯°�v-m2 ¡45ø�

��!g}q$GF5ä±! 1975; 3² 2006æ1ÈÉq'ðjÐ³|³8´;pE��2¥6

�8ä�¡�*-6¦tÕQ�v�¡�¬�t���GBv1�-¤#ð�Nµ:ÑU[-�

@äjã¶3æ¹2ä� 30140¾A� 30 (����45#�2jÐ·Ö-ÝA®¸2 ¡g

yz2ô5·t�Í�ä#-ú�tø��@�!�¹)^v (®¯L©±"2011)1+¡¸g±

�²õô8ô±v�#ð��@�'#$%A- ¡��'C-to245Gº»�¼H?+2

]^5 ¡���GRuAB5�·¸GF51�p�ôgqð��2j5 ¡A' ¡½Ög

�Fv 2ð ¡6$v�¡-¤¥¦-�F#�gBC(��G¾pk�g±GBv1%vð

©ª«t/½AB5�¡�¬��GðGef�¡-�¬t���GF5gðGef2��t¿

u�vØ¥-BC(23�Gk��t¨Òv1 

 

Ç. ½�]jkú�  

]¨+�ò'ðY)*·A01?}�GF5Gef sib. (��Gef) tgÀû¦���D�ä

Õq$v�t;ô ¡Ã���v1û¦���D2Ov±Gð1½4 À/'ÈÉqgÝC�v

404110��ð5À/' 6035��tuFv1�'l�óC�Ý!%A 5¾÷�n20R�ð�-

óð¶3�Nµ:ÑU[�@2pÁ�v1��'Âê¿L·Ö��v1 ¡G'*+¼º+Ã

¸ ¡GtuFðÄ Ð���v1 ¡½Ö'·Ö� 50160¾24.�v1 

C�'ðGef-¦êt}5v ð��- 1P ÐtbFð ¡.'kÔãtÅ v1#F

Að��@�A���v�t·ÖO5F' 50160¾- ¡½ÖA ¡�ð ¡-�¸¤ãtï

-45��k2ð�¡-¤¥¦tDEF�AÁÂ�v1 

 

|. )*á#�UV                            

%Ó�á2ð]¨�vGef�-æôÀítflv¤#ð�''àÆ 1.02 gð�Ç'' 0.149 

gð�ÇÈ¥ 14.6°AO±v11 P Ð-¤#ð ¡.' 594 mð�¡ô' 0.138Éð�¡Ôã

' 2.07d AO±v1 

 ¡-¤#ðGef-Ø¥'·ÖÝAb��ðÊËòäÌÍÎÏ3æ�k«�G¡óg�E

pÐ288ðwÐgÑp±v1%vð¡ÎõgûÔ27p±v1 ¡½Öt 50160¾245�ð

·Ö�2kl«Z2ÎõgSô8ô±v1 

¤¥êëtDEF�Aï-45�ð·ÖÝA ¡�vØ¥ð�¡'±�²õÒÀ�G]qÓð

B0 G¤¥-ÑFê¿AO±v1#$2k«�Gð ¡½Öt 50160¾245�ð�¡>A
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-ÒÀgï-6$v1 

��-¤#pqð��@�A���vGef�'®|ÊËò�-Ø¥�k«�Gð ¡g�

�8ð·Ö�A- ¡'Ó�AO5�·¸q$v1�-»{��Gð�¡Ôãg[F#�gO

mq$51%vð�¡>-ÒÀ¤ã2}gO5-pk�$ôF1®¯q(2006)'ðîÑ�vV

-¼vPiá�2sVôÔFg- q$5#�tIa�GF5gð#-}g�¡>-ÒÀ¤ã

2ÔFt�i6³GF5#�k·¸q$51 

�¡-DEFÁÂtb±v¤#ä·Ö�A ¡�v�¡A'�¡>-ÒÀg±�²õ- q

$ôp±v-2m�ð ¡½Öt 50160¾245�ð�¡>-ÒÀgpôÐ- q$ðGef

-j�ôÔã-[F�-i�A'¤¥¦Õ�-v 2ð ¡½Öt 50160¾245}�gO5

�·¸q$v1 

#$q-#�pqðwÐtÕ�6³ð�¡>-¤¥¦tÕ�6³5v 2'ðÖ�¦¤-×

Ak·Ø�ô^$ôqôF1 

 

�£"Duíî"

®¯°RL²ÙÚ�LÛNÿ��LÃ" ²�ä2006æîÑ�vV¼vPií-qrs�ò>}

o2345)*. çèÔ)I 10, 9-19 

®¯�©æ°RL©±'²"(2011)"��@�2j5�-��� ¡2345)*ì+¡LYZ

�r3�hi 80, 237-242. 

±!�Ü"(1975)"?+-Ý��H}Þìpp. 303-309äß|à£á*ì"

3²»�"(2006)"�01ú�2305Hâ����-¡�í2EFGì(��8iºÜã 15ä 

23-30ì 

 

Ó. Cïíî 

®¯�©æ°RL©±'²"(2011)"��@�2j5�-��� ¡2345)*ì+¡LYZ

�r3�hi 80, 237-242. 

"
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´Dµ¶·¸   

 

¹º»¼´D2]^5´½��G-+¾Z-�¿LÀ¿ÁÂ"

"

Ã}Ä"ÅÆ"

"

*+�5çè¹ºä" ~èÂàåíýí{" *+���çè|�Ç"

"

Tì´½Ðá-���!A"

¹º»¼´Dð62�ì��2]FGð�æçÉìäqrsð�h¼ôõæ-�¿]jkÀ

¿tÁÂ45#�tè�Gðû>�-30Ðtº�#�gé!6$GF51�#Að¹º»¼

´D)dÜêë)dÚìäàá 24â 7÷ 27((í)" *+�ìSâ¼ºîv¼;æ2]FGð

*+�5¹ºä»¼´îtmï2ð��-ðE-�;7t4.�G)dÚì2 ÿ�v1#-

êë)dÚì'ðø¼ºtñ�Ò%�ò�!t�;72ð21-©�-;�gu%6$ð�-�

m- 1E--;�tóY�v1 

äTæ®¯Éì��æçÉìtk«45Á(pqðÓÀ¾ZtwY45#�2jÐðôRið

uõið8Nið�¡Göiôõ-À¿t�©wY45#�2jÐÁÂ451"

äÇæÞ¡�¬-÷pqÞ¡øtÏÐ�mð�-À¿tÁÂ�ðhX2@êÞ¼vPií-Ô

ÕNt»w�Gkq�v �Î�tÐá�v1"

ä|æ)dóðµÚ�v´îg�bÉt�ù2�³5v -´½ÐÐtC��v14ô0mð

k]quAú�bÉôõðqrs-�Èû-¹A6üAô�ì�ïtÉç��G�q¸¹º»

¼-´½��Gwu45#�t¨Òv1"

"

Çìqrs-wY�ÁÂ)dA-»¼óY´î-ÏÐÑÒ"

2.1"UVLÜVÀ¿ÁÂ�@êÞpq-ÔÕN¨Ð"

)dÚìA'ðwY2¼ý$ô´î')dC�Épq-þ&tµ^GðO@2wY6$GF

v1%vð)d ÿÉg]ÿF2wYú�t�n�¥�!k�q$vgðqrs¾Zt"5>

2#Àg�iðôpôpu�tA$q$ôF´îk]q$v162ðÞ¡øt$Í�ð%Fj

8D±&5�ì»A/¦gÝ#Ðð�Î�ê2ô5#�2ðnF2'(L3@tQv$v1 

2.2,vj;:f¾"

)dÚì�+óðµÚ6$v´î2,vj;:�v�#èð#-j�ô�¹tÕv1"

)O%ÐQ*ô�BìA'ôFgðqrs-©-¹-+ÑÒ�p,tÃ¯2ÁÂAB5�#è

gFFô�)F%�v1"

-�X>AwY45#�gABð]k�èp±vA41�ó-¡gAB5s'.B%�v1"

/Z'kè8Gð¹-ÁÂôõ%�k2ABôFru;]tk±GF%�vgð01ä8Þ^

ôqðñÑðk�±pÐ�$5-A421�ù2k=3A¥q³GÒvFA41"

4¡tCà28�AÐ±GÒG÷yp±vA41qrs-wY'á GÞ±v-A4g5F©

�gAB%�v1"

62ðÞ¡øt<68D±&5��Î�2ô5�ï2m�Gð78- ÿÉg3@tQv$

v1ø#-�Î�-wF6gO$÷yFA42!�&0$59�g]q$v1"

��-�7pqð�æçÉì-�¿LÀ¿ÁÂ2ø+!t�ì½���GuFv#v-´½
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tÐá�ð�ì´D�Ø2]^5`�2EFG��45#�tæç�v1"

"

|ìqrs-�Èû2]^56o�ï-ÉçüÐ"

ñq$vØ¸X>-¹AðCà-�Bìt�DÁÂ45#�'yz��Gkð�ìgQE6

üAô�ï2X>t¥0³G�ù2ÁÂ6³5#�'Ó�AO51#-v ðÛ$-)dÜ

A9�úpq8Fv%�¥�-tS2�Gðqrs-�Èû-¹A6oô�ïtÏÐ�mð

k]quAÁÂ�ðÉç��G�M�vk-t»¼ä�ìæ-X>2�ù2�³5#�t·

¸v1��2ð+Ð�vÉç-v!�Ü®t�M�v16q2#$q-Éçt DVDO5F'

CD½R-9©2�M�Gð:V6$59�2�±45j�2æç�GF51 

 

äTæB-;É 

,ÀtÏÐãFv,t@©>?�ðBg;É 

�GF5s�t<q¸v1��Gðµ§pq 

¾ZC�%A-B-ñCDZ[tÁÂ6³5 

#�2j±G�=>�2EFG-Ø¸-à2 

Ru451 

 

 

 

 

 

äÇæ?@bÉ 

û¦��t+¾Zg@lGF5s� 

ô]ðêë2]^5+-�Dú�2EFG- 

��t@³G�±451 

 

 

 

 

 

ä|æú�bÉ 

A¡Ý!-bÉð%Vt 8-Bê2CÐð¡ 

tAFGF5s�t<q¸v1 

#-Éçt�³5�hX2ð$Í�vÞ¡a 

tuFGø�Î�!tÐá6³ð@ê¼vP 

ií-ÔÕNð6q2�¡pqÞ¡Ðá�� 

CUAºD��¤kE^51 
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ä�æ¾Zpq°�-ý1 

¾Zpq°�-/¿ý1-àðU1týEE 

G5s�t<q¸v1 

,ºð¥F77´-ý1ð/¿ö¤kÉçA 

<q¸GF5-Að+�U-�æç-�¿2 

EFGk�ù2GHAB5j�NO¹AO51 

 

 

 

 

äÓæ¬,bÉ 

ÊIt�vóðu�g¬,�GF5s�t<q

¸v1 

 

 

 

 

 

 

 

#$q-Éçt�ì-Ø¸X>2¨bA2uF5#�2jÐðóY´Jð�ù2�-ð%�

tÅ ð¹º�ì´D-´½��GKYAO5pLp2EFG6q2���vF1 

"

�"��"C�452YvÐðùúå&�û çèÔÕ)*é»· HIJK�ð*+¦.ÔÕnº

MN�ì��OPQRST¼º´D)*îv¼;U´Ø ©°R�ð��?+���[)*éé. 

PQRS�2rµ¶ðrV<8B%�v1@jÐ4WX��m%41 
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ËÌÍÎ-ÏÐÑÒ  

 

TìËÌÍÎ-YF�!A  

Ûâã%AÔÕ2345Z[L\'ËÌ-]bt^çL���GBvgðPâãpq�v2

øÔÕ¼ºÐ_;q� (B5Î)!-�Ñ;¸]btD.�ð�-FG2ÏÐÑ²ABv1 

ÔÕ'ø[8G.Fk-!�`6$5gð#-.ö2t¸ðÔÕ«½'çL@La-Q-�

Ð-ÒôqÓð78-¬¸]Iv82b830±GF51ÔÕ-øScience and Technology!

-ÒôqÓðøArt and Culture!t< Gðø[8G.Fk-!-7sôK÷2c(tYGð�

�FÎÐó-HItd]45#�tYe�Ñ;¸-îv¼;s,��Go�f^GF51"  

ÇìÔÕ¼ºÐ_;q�h®$-C]  

ø.iÍ-�8iÍ;Ê" 1!A�5�8i-�á��¡-Àá1 ägN hÈæ!tC]�v1 

�Ë-A�]jk�-ijUÁ'#-èÐAO51 

äTæA��YZ:2'ð�8itÐÐð�$t½�2�tÀá45Þ¡YZ�gF51#$

q-YZ2c(tYGð[\ÜA-�8i�á-rBv:t��ôqÏ;kl�<�DEF]

Awþ6$GF51qrst¹@2ð[\ïB8A-�8iÍ;Ê->�¥�8i2305m

*UVg¦q$GF51 

äÇæ!#�ij�13npqpá6$G]ÐðDuî~k2O6$GF51ïc'ÔÕtru

;]�voa§tSf2�GF51ô]ð#-ïckÒrv'ð#$�d2k�p45$.A

O51 

 

 

!  # 

 

q "7òð7sôÞ¡YZ"

¢ "�8i-�á'B�pq!%5"

r "�8i-�sGöðÞ¡ø "

t "Þ¡ø[\-á.��8i-�á"

u "Ð5-Írv-É�Üv-èö "

w "Ð5-Írv-øxÜÉ�"

.iÍÐ5-Ñi8-Àá"

y "A¡��ÐÐ"

z " �¡-À¿�6¦"

{ " YZZ8Hv2j5�8i�á-ü4"

| " :Ïv�]g·hi " �8i"

} "~Ü¦Þ¡YZ-�¢ "

� " cZ�8i-RÈu"

�ÔÔÔ""""Å�FÞ�Þðì "

 

 

      "  �B5Î, 165��   ISBN  978-4-9906996-0-4    .ª 2,000� (8���) 
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ÔÕºÖ×-ØÙ  

Yå&-øÔÕºÖ×�ï�º¤!2SfBð�·�î2j5��2jÐàá 24âãÔÕºÖ

×-µ×��É��Gð� �&�-)*£Cø�1ÔÕ-ÝOu»2"�NºA/N2345

)*!gF�6$ð»·Ü2]FGYe)*£Ctµ×)*��G�-6$v1ô]ðØÙ�

'àá 25 â 3 ÷ 30 ((�)2�b6$ð�C�ôqk2�×gØÙ6$v1ô]ðÔÕ´D×

2EFG'ðeYÉgô8��q$v1 

 

µ×É��  �&ä*+�¬¸�Ö)*éæ 

µ×mï)*��1ÔÕ-ÝOu»2"�NºA/N2345)* 

1ì)*Ü®-A� 

*âäe�����m�¥W7Ö�N�çm���Gð{Ñ¯�ôõ-�r3ÌÏ�fhi

gé!6$GF5gð8É�V�ôõ2Ru45Ø¥ðoxA6ãLëO¦g�Fv ð�-

§¨gÅ q$GF51�-v ä78-)*o3AjµÐ¥]ß;:ôõ-®ìÔÕtÐ5

Ï;��G�¥6³ð6¦Õ�t!��v)*gG q$GF51�#ègð�1ÔÕ'�1

Vpq®¸2ÔÕt�SAB5`÷ðË.î8Í;��ÑÎ·vApá6$GF5ÔÕ[\>

-¹>ÏuÏg,8qÑ�w�¸8ðë��¦2 5v ÔÕg©-6ã��t¡8#�gO

51%vðÔÕ6NÌÏ�fhi-áÀö¤2]FGð®ìÔÕ2<=45Ý�2j±Gð¢

éAôÝO`�¥{Ñ7;-ÿÝ�wð£F-C�ðíNíH-¤@�2;%�G]8}�g

O51�#Að�)*'jµÐð]ß;:ôõ-¥9ÔÕ-ÝOu»2j5�i5�ýá�t

6.N45#�tèiGðÔÕ-ÝONºA¦.¦2345��tbFð�1ÔÕ-RupG

t]5#�t!A��v1"

äTæ]ß;:ÔÕ-¹>ÏuÏ-�ý�É"

]ß;:"(*orchorus capsularis) 'ð�µÊÌ¼2N45®â§®ìAð¨-�1VpqÔ

ÕgÁÏ6$51]ß;:ÔÕ'ÔÕ[\�¹>ÏuÏgyÿ2©À�GF5gð¹>ÏuÏ

gÝ2m�GªN¦t^4v ä�-uåÝCg^$GF51�#Að]ß;:ÔÕ�-ÝO

u»tbFð¹>ÏuÏ�-)*t���v1�-¤#ð#-#�g&qp2ô±v1"

)160¾��-ÝOu»Að¹>ÏuÏ-pá®EAO5Ë.î8Í;�-�Íg^t6$v1

%vðÎ,r,�8ÑÎ·v��Ñv´8ÑÎ·v-�Ík- q$v16q2ð́ �ð«�ð

q8�U[-�Í'kÐ8ÐÏ;8�-�ák^t6$v1"

-ñá�-�ý�Ét���v�#èðË.î8Í;�-�Í��o�«ä62q8�U[æ

-�ý�Ég®y�GFv1#-#�'äq8�U[� LCC (Lignin-carbohydrate complex)'�

tÀá�G¹>ÏuÏt¦.N�GF5gð©ÖÝ2^6$5#�A�-wS� LCC-�wg

�iGð¹>ÏuÏg�ý�v�·¸q$51"

äÇæjµÐ�1ÔÕ-¹>ÏuÏ-ÝOu»-)*"

jµÐäHibiscus cannabinusæÔÕtÐ5Ï;��GuF5Ø¥ð¬�-:÷ÒÀ¦t© 

5v 2ïÇ-®[\-ãÚ'}�AO51®úðÔÕ[\>t©À45¹>ÏuÏ-oz'

AB5Þ^Ö1�Ð5Ï;-ªNtQ¸5}�gO51�#AðjµÐ�1ÔÕ2m�Gð¹

>ÏuÏ�-)*tQ¸ôgq®[\-ãÚgyzôÝOu»IJ2EFG���v1�-¤

#pqð#-#�g&qp2ô±v1"

)©ÖÝ¹-ÝOu»A'ð160¾A±(®[\gýS45-2m�GðÝ:¯¹-ÝOu»A

'ð120¾A®[\-ýSgò+�GFv1%vðÝ:¯¹-ÝOu»2]FGðË.î8Í;

�-�Í'k�$2"�=o�-�ÍkjÐGb�¥4F#�g�p±v1�#ègðq8�



 17 

U[' 140¾��-©ÖÝ¹-ÝOu»A�Íg°õ�vgðÝ:¯¹-ÝOu»A'�Íg

Q¸q$vv ä¹>ÏuÏ-�w'V�AAO5#�g·¸q$51#$q-¤#pqð120¾

-Ý:¯¹-ÝOu»2]FGð¹>ÏuÏtpá45 LCCäLignin-carbohydrate complexæ-

±âtO5¤ãQ¸ôgq®[\-ãÚAB5#�g&qp2ô±v1"

ä|æjµÐÔÕ2]^5Vo²-ÝONºA¦.¦"

jµÐôõ-®ìÔÕ-Ð5Ï;t�¥�Gì¦t§¨45)*ÝCgG q$GF5gð

�1V-Rug±�²õAOÐð³V-Ru)*'ñq$G]Ðð´µ6$GF5-g�êA

O51®ì-¨Ñðg©2m45Ruãt·¸vØ¥ðg©- 60165 wt%tú 5³VtRu

45#�''�AO51�#AðjµÐ³V-RupG-Á(pqð�ýá�-�xtèiGð

³V��1V-ÝO`��Étk«����v1�-¤#pqð#-j�ôjµÐ³V-6ü

g&qp2ô±v1"

)�1]jk³-�Vo�kðÝOu»ó-u»@- pH 'äu»Öãg©8ô52E$G�

¦K2�Ð:�v1´�ð«�-�Í'kÐ8ÐÏ;8�-�Í'Vo2j5}'±�²õô

p±v1�p�ðÝOu»Öãg©8ô52E$GðLCCäLignin-carbohydrate complexæ-p

á�«AO5Ë.î8Í;�-��Aô�wg�iv1#-¶Õ'�1V2klGð³VAj

Ð�FÖãAÝ#±v1"

-jµÐ�1Vt 200¾-©ÖÝ¹Au»�v�#èðÔÕï÷27ô-7êxÍìg- q

$v17êxÍì'ä,î:v¥|¼Ê;8ôõ-¶¦�92�w�ðGC/MSA�x�v�#

èð1-DodecanolðDodecyl acrylate¥ 4-Hydroxy-3,5-dimethyloxy-Benzaldehydeg��N¥ì��

Gï-6$ðÔÕ2<%$5·hi�¥�Ñv´8ÑÎ·v{*ìí-®V�FF6$51"

��-)*á#pqð]ß;:ðjµÐôõ-®ì¦¥9ÔÕtÌÏ�fhi6NÐ5Ï;

��GuF5X2DBÝ#6$5�Íá�¥�ÍÖãôõ-S�Aô}�gÕq$v162ð

ÑÎÊî8Í;�p,t¦.N6³5 LCCäLignin-carbohydrate complexæ-Àá2]^5q8

�U[-¸Bt&qp2�äLCC-ÝO`�2m45¦.¦taª45#�gABv1#$q

-á#'ð®ì¦¥9ÔÕtÐ5Ï;��G-Ru45v -S�Aô}�AOÐð#-��

A-'�ôHI��GÈuAB5�/½6$51"

2. )*¸¹  

äÃÈíîæ"

!"# $%&'()*+&,-./&0123&456 7 820139:;<=>?@ABCDEFG

HIJKLMNOP.6 FGQRS 69T1-7."

U"# $%&,-./&'()*+&0123&456 7 (2009) CDEVWFGJXYZ[ZJ

:;<=J\].  FGQRS 65: 338- 343. 

^"456 7&_`ab&cdef&#6 $%&,-./&(2005) :;<=?gBhijkFGJX

>ÏuÏ-±â. ÔÕºÜã 61: 142-145. 

 (ó%Cï)  

Tì� �&ðºÃ � (2013) �ýá��x2j5jµÐÔÕ-ÝO¦.¦2EFG. (�N

ºÜh 93»ëâÜ. 

Çì� �&ð¼Ü½âðºÃ � (2011) jµÐ�1'k³Ü-[\>7:Ñhi�-ÝO

¦.¦-k« [2D7-32]. (�NºÜh 91»ëâÜ. 

|ì� �&ð¼Ü½âð0��®�ð¾ ZûðºÃ � (2010) ÝOu»2j5jµÐÔÕ

pq-¿wá�[4G-01]. (�NºÜh 90»ëâÜ. 

�ì� �&ä0��®�ä¾ Zûä¼Ü½âäºÃ � (2010) ©Ö©rÝu»tRu�v

jµÐ�1ÔÕ¹-q8�U[r3v-ozw&2EFG. h 101��x�Ö)*Ü.  
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ºÖÚÛÜ-ÝÞ  

 
T. »ëÚÛÜ  

ÀÁ Ò6t �äh3~nºîºVæ 

ÛC�KLM=ÀîNåøçèÜP! 

½MQÂ�P2EFG-ÃûA�Ä½ 

(X�àá 24â 5÷ 13 ( 

15X 30�116X 30� 

Øé�ÌIvP�ÌÏÒ*+" h 3Ü�· 

ÚÛ�Å�ùúå&�û"çèÔÕ)*égé"

=45øçèÜP!äKLM=ÀîNåæ2E"

FGð�-é=ÉAO±vMQÂ�-ÆBÏ"

Ðf¾ðHklôõpq-�ÄðçèÜP-ÇÈ-C�ð§dÉé-�Ä�YX-Ê

[·HðaîNt`¥�GçèÜP-Ê[-6íðÃûAo�f^ôõ2EFG-·

ÂgO±v1"

YeÜP'ð*+*}Ë�-o¸ÂLMQÌ#��-ÍÎ 3,500 ÏÜ-Ê,ì- ¿ Ç

Að&K 37â 10÷ 11(2�Ç6$vgÐÑ,Ð-�ÒôÇ[ÊG�PäçèÜPæ

AO51ÇÓ'*+©³8¦ØÊ4-N%Ôwû�](�B£ÕÖ×ØAO5äàá

19 â 11 ÷ 29 (ð*+�îNå0×£�ÙLeÚÛ®�5Ü-k�A-f¾¤#æ1

�#ð#-ÎW-®Vä� 600Ïæg¿6$ðÜP�MNÇð�$tÏÐ$8(�Ü

ÝgO51#-ÜP'&Kó/-KÜA':Sô3�ÞßaàAOÐðá¦Yá'�

Òô�>Ê[AO±v1�-óð3·�-§,t�Gaà2au6$v-gnÿ`/

pq23á/AO5#�gô&�v1*+*}-¡¬'¸-5âÉ-¥�ÐAO±v

MQÌ#��'ðãQAO±vçèQtäBðÜP2îNûtmy45ôõ�Gçè

®û-*}N�-îNA=Ø��GÈu6$GFv1"

åðçèÜP'àá ¿é â2îNæpq=ÀîNå��GLM6$ð�#kçèÔÕ

)*é-ÈÉç(��Gwu6$GF5�_2ð®|�þ-�ºgè6$GF51 

 

Ç. ÍëÚÛÜ  

" " `é ê~ �ä*+¬¸�Ö)*éæ 

ÛC�ðì"1��Aðìpq��FRu"

���-UÝ"1"

(X�àá 24â 11÷ 10( 

15X 30�116X 30� 

Øé�çèÜPÇFGëÜ· 

ÚÛ�Å� 

��F�ÖtÏÐA$CU�GBv 

¼ìð-Ãû�zíF��2Ru6$G 

F5ðì2EFG-�Cgd]6$v1 

�Ã"ûæ*+îï-W2?+gkvq6$ðà¦*-ð+��k2ñòvm-çi�

�GÞðìgCU�GBv1¼ó�áó2�p$G�ô-õg]#Ððöûvmg÷

¥Wú2-g$v1øóð|¹ùggìtp¸v¼-ì2öûvmgúÐðì-�¬
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tãÝ�v1#$g¼ì-¹`-û0$AOÐðPâg¼ìu`�Ó�â2Yv51

�-üð¹KpqsVôðìgA±GBGð¼ì-�Ögý$GFvv ð�þ�Ø

-ÿ×-k�úVCU�v1!"X}2A±G#$¥n%gC���¬g&'451

&K2ô±Gá*2+gÐð*+-&'g()6$v1�#AäsVôm�g�q

$v1�-®E2YX�:�9*-ðì+,�ÖtQEÑ3v2|û-�ÖÉt+,

�Gð]Iq;Ê��h¼vôõtQms±v1]Iq;Ê'>Do2Ï±G}0±

G¼ì--ðì-©ãN2nBô)*tÙ¸v16q2ðórïi:]Iq;Ê-\

'2jÐsv�ß;¼2j5-k;¼g./A2CU�v1"

�ðì-Ru���"

Ef$ð'*+x0Pt'i rv�Ñ,2ð>èð'8É�-ÍrÊ|,�hið

�1+ðìä�;[ï�æ��Gð9Í;Ê'N2�PÐð�;:Wð@3P³8u

Ï9vÎiÍ�2ä7'ð'klð¥�÷ð2Ru6$GF51«½��G'ðÃ«

ÔÕðì'�hÎðGìpq8É�ð.boôõ2Ru6$GF51#-±p2kä

ðì'�4ðìð]3�Ì�¼r8ð5-�Ì�¼r8ôõ78-��2/½gíg±

GF51#-j�2sVô��2w0$vÐð%vðRu6$j���GF5ðì-

�ê2345&'gO±v1"
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àá zý âã"çèÔÕ)*é  ÈÉêë  

 
1. ºÖíî-CïðñòºÜA-ó%Cïôõä�aV'å&»·ða�îæ 

TæÃÈíî 

®¯(6)°Rð©±'². ��@�2j5�-��� ¡2345)*ì+¡LYZ�r

3�hi 80: 237!242  (2011) 

Katayama, H., Banba, N., Sugimura, Y. Tatsumi, M., Kusakari, S-I., Oyama, H., Nakahira, A. 

Subcellular compartmentation of strontium and zinc in mulberry idioblasts in relation to 

phytoremediation potential. Environmental & Experimental Botany 85: 30-35 (2013)  

#6 $%&'()*+&,-./&0123&456 7. :;<=>?@ABCDEFGHIJ

KLMNOP.6 FGQRS 69T1-7 820139 

Yano,S., Masuda, D., Kasahara, H., Omori, K., Higashibata, A., Asashima, M., Ohnishi, T., 

Yatagai, F., Kamisaka, S., Furusawa, T., Higashitani, A., Majima, H.J., Nikawa, T., 

Wakabayashi, K., Takahashi, H., Suzuki, H., Shimazu, T., Fukui, K., Hattori, A., Tanigaki, F., 

Shirakawa, M., Nakamura, T., Yoshimura, Y., Suzuki, N. and Ishioka N. Excellent thermal 

control ability of cell biology experiment facility (CBEF) for ground-based experiments and 

experiments onboard the Kibo Japanese experiment Module of international space station. 

Biological Sciences in Space 26: 12-20  (2012) 

 

ÇæËÌä�ó7Næ 

ÿM8~" Z 5¹. �@�L9?¼º�Ñ;¸ø�Nº (hÇÎ)!. Nºhûä2012æ 

 

|) `þ 

6(®¯)°R. Þ (Â+��G-Þ). ÔÕoxºÜã 65: 125-130ä2012æ 

 

��"ó%Cï 

:Ãq;L(M" <L3Q��L¤ó�=LyNzK£"|9�Ï�¸u¾Z-l1[\-

¾>Z8Hv�µ¦�-sÀ¦ä$Iæð(�+¡ºÜµV¥hnÜÚÛ�Åëä¹V

µV 68?æ"p. 20£"J¢nºÔÕºV"�.��£"àá 24â 11÷ 10-11("

>�ZûL�¯ä�L��" �L@¥ÿALyNzK£"|9�Ï�¸ul1[\21#4

5e«¤¥¼vPiíBëá� �-¦ê2EFG"�$I�£(�+¡ºÜµV¥hnÜÚ

Û�Åëä¹VµV 68?æp. 14."J¢nºÔÕºV�.��£"àá 24â 11÷ 10-11("

 

Óæ{�¼;U^Cï 

yNzKL�" ���L{|}~L C¯�®�LD�EFLGGHI. 'r3v¡`6$

vqrsá/C�,2]^5�ÂÉøã-op. h7�©¦ô��u)*�v{]U[. 

©¦��5´IÏÑ; (§¨). àá24â10÷10( 

 

�æ)*ÜðÚÛÜ��-ÍJ"

yNzK£"|9�Ï�¸u-©eC�23Ù45�ºBëá� �-¦êwx£"�56nº

�Ö¼º)*é_hRu)*Ü"ø[\v*K2]^5Ú3Àáop-w&!)*ëÜ£"

�56nº�Ö¼º)*é��56�£"àá 24â 12÷ 25-26(£"

"
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MNq¬£"*+,îNåé=É�WLV�Ü"�h 6 �`Ü�£"*nM&âXæN�CP£"

àá 24â 6÷ 16(; h)dÜ. O¾nºO¾.ß;],[. àá 24â 11÷ 21(b P

@QEPR. àá 25â 2÷ 18(ì"

MNq¬£"*+,îNå0×FGÜ�"�`Ü�£"}S/3�ÜP£  àá 24â 7÷ 25(. 

HIJK. øn(�+¡ÜT5 120 &â�C�â!]jkø�8iLÍ.h: 2012 in á

*!. á*ÜP 9[Í;¸8;[, 12[ÍrF88;[. àá 24â 11÷ 2(. 

�Q�~ìàá 24âã(�»¼´DºÜ*UµVnÜìV5´Dnº. àá 24â 12÷T

(ì 

 
Ç .  ÚÛLÚöÈÉ  

yNzK  

TæÛC��ì-���¹�YZ-©e7À¦ 

(X�àá24â9÷29("  

;ÞÉ�.�¥5¥3W©�ºä 

Øé]jkmïÉ�.�¥5¥3W©�ºä (.�). ¥3W©�ºä" 1ð2â�. 

ÚöÜ®�YZtC½2�ì-���¹2EFGAþ�v1�#BC�ô±GF5_` 

a-SX}Y��ì)*2EFG%Ó»w6³v1�-�AYZ-_`aë¦2EF 

GðnºAb0$GF5)*�Pó-UV-A�t��v1 

 
HIJK  

TæÛC�+-�Èû��¡Àá-�8Ò2EFG"

(X�àá 25â 3÷ 6("

;ÞÉ�½Znº´DºV"

Øé'kmïÉ�½Znº´DºV89��´D�4£"W[-Gº���-\]£"

ÚöÜ®�´DºV-ùÝÚìøe|±�·i·i^�_`�a!AW[-Gº���"

-\]ä20Ñæ2ð+-ý1ð/¿]jk�-Àáôõð�$0$2EFGÉçtu"

FGþ&�v1%vðGº�'nºÜ2®¸v�AgÀt�D�GF5-Að�D¹2"

�ivbB2m�G�¹�v1"

"

6(®¯)°R 

TæÛC��8i-oz¦�m* 

(X�àá 24â 3÷ 8( 

Øé'kmïÉ�*có�d|�. *cóW[-ðì¸É� 30¹ 

ÚÛÜ®��8i-QEoz¦twþ45��k2ðPó-Þ+�-úÕ¦23�ð

%�t$lv1 

ÇæÛC��-oz¦ð+-oz¦ð�8i-oz¦ð20âÛ�k«�G 

(X�àá 24â÷ 5('k 5÷ 7( 

Øé'kmïÉ�e!³f¢�g¸¼º/'k¦h³+�)*é. ñ³)*é)*Éð

�Ö�nîðnº3nÉ�$0$ 30¹¤ã 

ÚÛÜ®�e!³f¢�]jk¦h³-)*é-¡i2jÐð�-oz¦½62jk2 

'(4)*ð+-oz¦½;2@���G-ªlð�8i-oz¦½;2m�-)* 

2EFGwþ�v1 

|æÛC�qrs-]� 
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(X�àá 24â 6÷ 5( 

Øé'kmïÉ�n*+¦.ÔÕnº. *+�5o±Gºä� 90¹ð*+�5·�G 

ºä� 49¹ð*+�5íéGºä�� 100¹1 

ÚöÜ®�`¥ºDØ¸-®���GGº�2�ðqrsð�8i-Ã¯ôSX}Y- 

]�t�v1p©A2'?+-Ãûðqrs-ÜVp,ð�-eVð�-eVð�8 

i-p,�oz¦ôõ1 

�æÛC�Þ2345�C 

(X�àá 24â 7÷ 17( 

Øé'kmïÉ�n*+¦.ÔÕnº. *+�¼ìð�ÖÉÚD 10¹ 

ÚÛÜ®�¼ìð2t·45>Ä�ÖÉtmï2Õð¦.½���G-Þ-Ãûð¦êð 

�¬C¿ôõ2EFGwþ�v1 

ÓæÛC�?+�Ö--ï;i�8;�qre' 

(X�àá 24â 12÷ 21( 

Øé'kmïÉ�¥5�snºtNuÛÌIvP�. �s¥Ü-?+�ÖÉð?+gÂ 

'k�snº´öî� 20¹ 

ÚÛÜ®�á(�nqrpqe'��Õp��s¥-?+3nÉgÏÐÑälB£C

23�ð4 E-dvtb±v1)�Ýêëf¾1-�s¥23n45+�ò-nA1

/Gº» ¡�Ö-nA14e'pqµ¶�-5Ø-/w1 

�æÛC�qre'-v -Gº»�¼H?+ 

(X�àá 25â 1÷ 31( 

Øé'kmïÉ��s¥�²x�3�ÚA¾W�. ?+�ÖÉð?+gÂððìÐÂ� 

25¹ 

ÚÛÜ®�qrpq-e't!��v?+eÈ-v ðGº»�¼H?+-A���

-ú�t¹@2ÚÛ�v1 
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