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Black Soldier Fly Biowaste Processing I  
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Black Soldier Fly Biowaste Processing 1  
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јɛȊ²ɓcƫϮʇɗ͘ɌŴ

Ȋȗ҄éʁŴ͘ԈԊщÀj�

�

�

®ªÚÿĜĀĵ��ÜĉŐ¨ƏÑ§_ŴŲ�ĩƏ|�¬n`Ũ½ƋêņƄƅ

·ŋwńĀĂÿªÚÿƏÙk�c/�

�
· Ǘʨ̵ĝ҄Ā̚Ԣ˘ЛǋХĲˊԍ̵jǋХȈáĪʇo+-`П͗ѯĲo+(`έϯϪjҍΊɯ

ХП͗ѯĳѯſcɳ҆ŷԊӥĲԊԘ͘ҮлѮ̂jėԄяԑўƜcǋХɳԘΪ͘Ĥҙʃ�

ĳj�
�

· �Ǘʨ̵ԎԄǋХcԁͽĝ�Ѧˣӄ˓ʦЉ~FN<Z?[R<<N� C]]	�bҍӿÁɃ͔͕͘οЉĒ˰Āj

ҍǾįЏ͑œ҆Ţ¨͈ҍΊȗЪcȊ͈©Й́ù̵Ǘʨ̵~ªƀӥγȊƴƕŢǗʨ̵bɴcù̵

ӇȊ�͍Ӈ͔͕͘ÁʚԂӝʅӍ¡j̠ϣcӍ¡ԂӝyлĐŉcɳŉ̚Ǘʨ̵˾ƨ~o0(`bc

ʁͅɦ͕ĐԕĒ˰Āj�

�

· ʎɥ˩ĝ�˵Ϥ0(`͘Ǘʨ̵̒Үjƀʗœ̵͆Ǘʨ̵͇͆̂͘ӸғШЙ́cҠԠǗʨ̵͘Ҕ҂

ȈʎĲŘŕȴŚŢ͘ΐӇө。cƫĝ�ŴŴ˾ƨjҍΊʇʷǗʨ̵Й́ɥ˩cĝ�˾ƨ�µӜŔ

vŘŕcҍœ¡xɒÏŔ“c�ɳ､sǊ͘�Ɯj



 

�

· ԈԊǋХ͘ˊԍ̵cɳmΊŠϩjĪʇϩˠ͘ʇʷѯcœ҆ʯqcʇøɦ˾ƨŒŭаΕj�

�

· ƾͬǗʨ̵҄Ⱥ̵͆̚Ұ҄͘Ā̽Ԗҗ*-`cȎ�ǬĹʯсǐ©ͥcҍɳm´��̌Ǿ͘Ȉʗj�

�

· ʎщÀsөиӤ͘ԖΖȗЪc､ҙĤœɦ¡ɒÏŔ“cĜӮΤŀȗЪĲ̟ψԑ¤ʯ�ĴčϮҗȈj�

�

ʇÒ´ͮΏх͏Ȉʗcɑȥʎɇ¤ȑÚ͘ώ：j×xc�:CEJ5E8ɳm´̚ʊŇǉ͘ȅ͈ͮΏх͏cҳƥċƭm´xř

śǀc͖ͮśǀʇʷŊԕǗʨ̵͘ɛԕт˟ɥʣϾȗЪj×xʇm´х͏cɳœm´Ŕɥȕ͖ǀŢqcщхi͖ͮĕҔ

҄m´Ԣ˘ЛǗʨ̵Й́яԑřщÀjёщÀyл¤̀̚яĲƳͽcw͵єfʳ̃ɇ¤ΈǍg� c�¯ғm˅ȳǘj

:CEJ5E8ɳm´̺Β͘ӭ̩ç͖ͮх͏c͉͂Ůϧҡψ̓ɘϫϾ͖ͮҢψ̓�ú΅ʂЙ~F97CbѮøcœϾ

ċƭÔÖƫʯĲ¢ȍҢ~DH%DRENbΥфÀǲҷ͘ʘʲrғШj�

�
ěm´ͮΏх͏ɳFDECHGcҠɳm´̚ʊpǉ͘х͏cɭœç͈Ԣ˘Л~6F:bǋХc͇àm´ĝ�ƢǗ

ʨ̵ѥԡұ͘щÀjƍǬЬ͆ɥӯЏȑc͖ͮƺ¤ÿȢщÀ͘щхĲɇ¤i͇ĳ͘ĳѯ~Ԉɠ͈Ĳϩɠ

͈biǋХɒȈǩ¤̚Ԉɠ͘ĳѯĲ，ÑǹiԢ˘ЛЙ́Ǘʨ̵͘Ĺʯʴǝi�ĕːѿwэ±Ԣ˘ЛǗʨ

̵Й́ɥʣϾ×�̵͆Й́ɥʣcƥ̓Ũ͘ЭɆjFDECHGɳm´ѷŌх͏c͉F#H~͂Ù҆ʯ΃）Ŵ）b

Ĳ9NdNT~͂Ůϧҡ˘͆΃）ϾȗЪͮΏȎbyƦcwʇ©Ϲ͂Ůƺʯ͊͘DNP?cVC�5�c¤̚Ĥ¤ų�j�

ƍ͉ˀ͝х͏97C%=BBCI9E5i͂ÙͮΏƃĴʅ:?BZNCi͂Ůϧҡ̓Ũ҅ÔƔ:C9BiĲDNP?cVC�5�Ö

ĦѮøj�

�

ʎȑÚ͘ώ：cɳлÔӆ̂ѮcʊʉԢ˘ЛЙ́ȗЪϮ̻ǫǘ˪˭ǾiƜɧĲизjʎЏҍΊαͿc¤Ϣ

лȀѝȎʇĈøӆ͖cшҷĲчћϾƜәԢ˘ЛԈԊcĲç͈ǋХЙ́Ǘʨ̵ͣӉ͘�j� ̶æȀѝ

FVBNWb44V[�"bB[VNdN[c�͘щÀ̢̯Ĳƺ¤˱ΈЯc̚ȉµœїɰтҭqcΠͤ�､ű΢ǅj͂Ù҆ʯŴ

）F#H~͂Ùb͘7RPV<VN� #N<N[4RBĲ6WkB[IV[[RBjCɳÆ΁ͮ͘ΏĤ¤ų�jЋx҆ʯŴ）~xŌb͘

#?[Tfb�KUR[TĲ>VOV[� KUN[Ti>A��BRR[~xŌb͘AVPUNR<� JbΚ�c�µ̟΂ĲƜә͘ż̼c�ĕ

DbC]N�5TB?͘͜ǼſƓcm§ϼѝj�

�

�

�

1.2 vĄĞ�ļvĄ�Ŝ�

ƥүŰԢ˘Л͆˰ğ͘�тcĝ�ǆø͖ͮĲɇ¤Ԣ˘ЛЙ́щÀc͈ɦʙ�̶Ƒ͘͡qjªƀȉµĝ�œ

̶ƑɴӇȊԈԊqɓғc�､ͤҹ͘ɥ˩cҗéԈԊԖĳѯǋХcȊԕřŴ͘ǋХjƫſÃɳœ̴͍ʯq͘

ԈԊζφ~ƀԊӥcԊ̱Κbmʵj�

�
�ɳcœʎȑÚxcȉµқǭǗʨ̵Й́͘рԣjȺĚѐїcȉµӉǰ͘ɳ̵͆Ǘʨ̵͘Й́jȎ�cǛѢ

ç͈Ԣ˘ЛЙ́ȗЪc©т˟Ǘʨ̵Й́ĲѮ̂ňɒcwϮ͇͆ǋХĲˊԍ̵j�

�

�

�

�
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* 6<NP;�F?<4VRB�:<f�6V?dNCaR�DB?PRCCV[T�
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�

ŉ˄cyлϡҰƀ£œѮʎiҔ̩ȈʎĕΐӇө。qcʇɗŔЙ̵́͆Ǘʨ̵jψ͉Й̵́͆Ǘʨ̵c

ĝ�˾ƨƥÔÖ½ǓĲ̓Ũ͘！ϰj�

�
ʎȗЪт˟ɥʣcÿȢƢáӦ̵͆͘Ǘʨ̵cԎԊƾψœԈԊ͛͘Ԣ˘ЛǋХeǋХϮœǗʨ̵q͆

Ӄw˾ƨǗʨ̵ҰeœЙ́ҕΈσʒǩcɒȈǋХeІʇөлc~ÿȢǩϙ÷ƺȈĤҙ͘ù̵Ԉɠ͇

ĳeˊԍ̵~ĝ�ғm˅÷ƺcwĝϮàĶ¤̚ʇʷѯϩɠj�

�
ʎȑÚƾψĝ�Ɯ͈cђãȎө͘ʐɠĲщÀc�ĕˎ´ƺ¤˅ԒcƫÃmʎ̞ԆʂcĪʇsĦ͘Ԅ

ѠjÿȢƀ£ӆ͖Ĳɇ¤cԢ˘ЛǋХЙ́Ǘʨ̵Ȏө͘ѮцjœͣӉѮцϛöcȊ̟˩̻ǫ͘Ǽ『

rcȉµԣàwǡдҍ�ϛӓc~Ȧàʇĵ�Ŕɥөлғm˅ͮΏĲӆ͖j�

�
¸ǫmȸ͘ɳcʎȑÚx�π͘ɥ˩cĜɳͨűɥ˩x͘mΊjƍɳŞɦ͑Ŕċƭĝ͈͘щÀcϣˡ

ʇϹùĀщÀj˄Й�π͘ɇ¤ƾўɰʇɗc�¥~ĝ�ʠɈͣӉͬ͘џȊψԑcƢm�˱Έ͈Ϲƽ

ȎͬɥǝʃȺj�

�
ϡȄéʎȑÚ͘¨͈ɥ˩cƍҳƥ͘ѤϢɳcœǗʨ̵Ξ́cƪ×ɳԢ˘ЛȗЪcĜʇ､ƨȊĜʇŞ

ʎͬџ͘�jĜл�µӾǾǬ�Ǘʨ̵Й́cwǽлç͈Ĳɇ¤ҍŽщÀjʎȑÚ~ҙ͈Ҡ�ƾψӆ

Ɓç͈Ԣ˘Л͘�c~ʇø�Ҡ�ƥsĦрԣʇϿѵ͘�cѦ�µͬҖ�ǼёǵԠ»j�

�

�

�

�

1.3 ¾uµhÝŢ�

�

�
ÓµhÌy¿ƋêņńĀœbĉk_gŎŪjÖÞĶ²ƏũÌÓœbĉŴŲ��ƍ�	Ǝ�

�

1. Ԣ˘ЛԈԊ“�

2. Ǘʨ̵ȱɒĲîЙ́“�

3. Ԣ˘ЛЙ́Ǘʨ̵“�

4. ȈĳɒȈ“�



 

BSF treatment 
facility Rearing Residue processing 

 
 
 
 
 
 

 
Waste pre-processing Treatment Product harvesting Larvae refining 

5. ǩЙ́Ң�“� ǋХЙ́ĕˊԍ̵ЙϜ��

�

Ő�)2Ԣ˘ЛЙ́ζφ͘sĦá“�

� ù̵ԈԊ�� �

�

�

�
�

�
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ÅΞҙ͑͘qǗʨ̵áӿrƥɦԢ˘ЛщÀҔ҄ӳçӭǄҮлc�ʎȑÚxwʌђοчћj�

�

1#5ńĀœbĉĭöÂĊ{íÈClĆ�ÙrƐ�

· щÀ͘оʴŴƧiͣȅ͘șѮi̩ҔȈʎ�

· ˕·~̅ǐi̒ǐb�

· Й́Ǘʨ̵̏͘œɒÏ~ƧѬb�

· ǋХЩ͇͆ĳ͘ҵĶɒÏ~ªƀɛӟǋХcП͗ΪcǋХ˥Κb�

· ҵĶˊԍ̵¤̚ŒŭɓЂôȊœ˦˕ǖx¨͈�
�

�
ʎȑÚwʌƐÑтҭ˄ӿщÀͣ͘ӉѬ͈cϣɳЏҮɦȉµǛѢ͘щÀcȎө͘ʄƨɇ¤˅ԒjӐ

�ãàǱӴœ̶ƑɴӇғШ͘ƺ¤˽ŀŰcʎȑÚҞȸ«�ŞɦƜәψԑ͘щÀ˽ŀj�ɳcȉµ

~̶æʳьȉµє̚ʇĝϮɓғ͘Ŕɥj�

�
ɛ´ȑÚxcǻƢͥé�rŐʳc͈©Яɰ̶æҮл͘ĺӻiϬɸѮɠiȊȦàͮΏ͘ϛӓj�

�

�

�

�
�

ůŎřƀ�

�

�

�

ø±ĽŝĉŚĵ»[ŕĪ^

¯ƏsdC�ŎŚB�

�

żŎÁŦĉ�ƀ�

 żŦCåĎėĉ�Ç��

�

�

�

Čòbž{à�ÀŹ

Ä¿��
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ĚMę/�

mĄƋêņńĀªÚÿ�

2.1 ƋêņĉĂï}�

ʎΔƢђο�πԢ˘Л͆͘˰ğjͫтԢ˘Л͆˰ğcĝͬ̚£Ԣ˘ЛœʇʷǗʨ̵Ξ́qcɳm

´Ĥҙ͘ɯХjěŰc͆˰ğͬ͘џcĝĈøȉµͬҖcƀ£ƢԈԊζφƺΈĀc�¯ȸĆ͇Ϯj

ªƀcũ÷Ǘʨ̵҄Āɗ̽cȊȸĆ͇ĳ͘ѯϾҰj�

�

Ԣ˘Лx͘�ɞȏс˘Л~Hermetia	illucens	��)�	1�ӣϟ͡~8V]aRBNb˘Л΃

~Stratiomyidae	� Ϲ̠͊á�Ρōǘcœ̥ǃĲ�̥ǃŔ“cǬāϐ ,-mB éĉϐ ,(mFcңĝ�ͥ

éj~Ő *bj�

�

Ő�*2��ɞȏс˘Л͘á�Ρō�

�

Ԣ˘Л͆͘˰ğǬĎӆƁc�~ǾįЏqm�͆İ͘σʒjȈХ͇rĎţǩcƫˈ�jӡХ͇ĎҰ

ηʇ,((ϻ0((´cœӮ҇ʇʷѯ͘ŔɥcƢĎ͇œƧϣ�̪͘ӞГƇ˯xcwtɳœӮ҇ʇʷ̵

ѯ͘Ŕɥcĝ͵±ǋХ（Āǩcčʇʔкĝ�Ģj͇ĎœӞГЙcĝ�±ѣХĎҝÍвȪԄc~ĝ

ӊ˂ӕË͢ơϣϱ˘jĎʊǈŖηŇŵǩ（Ācà̿͘ǋХӃǐǌ{Ĝʇǌ˒Ω~ZZbjǋХӆ

ƁƤȖԄ̵c�ӌ҇͘ʇʷǗʨ̵̚Ԅj

ǋХĬ�͗ЃcʅǳҏŔėԄҠ�ƾψá

т͘ʇʷ̵cwǬǌ˒ΩŴƧcӃéŴη

Ӄ*	-Ôác；(	-ÔájԢ˘ЛsĦ͆͘

İӖˋcƀŐ+ĲŐ,Ȏͽj�

�

�

œԄ̵ĳѯĲɜҰʄ¦Ǽ『rcǋХ͆͘Ӄηө),%).ŵj̠ϣcԢ˘ЛǋХӰǹǠcœsç̓͘

  

  

Ő�+2�Ԣ˘ЛǋХŐ͏� FPUBRZZRBc�)10.��
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ŨxcƫǚӃ×͆˰ğjǋХʊɳķmėԄ͘ɴʊcœ˄ʊӇcÇÀѶŲ͘ϯϪĲП͗ѯc�¯Ā

РĕϞĀjϞĀǩ͘ȈХcӆƁȖéҦ¿�Ҧc̠ǩӡХʅœˈîѴǳ͇Ďj�

�

�

�
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�

ψˆ��´ǋХԦʊǩcÛϱ͙̚îРj͑҄ѥȈîРɴcǋХ͘ęłʅѥȈҴǢcӽЃ~ʅѥȈ

˺йЃϻ̙ԢЃjîРç͈Ҵ̷ęłcǬėԄЙĨŰ·ùcœӌ҇ƤȖ�̪iϲʭѯЙiӞГ͘±

ѣԣĀРj，Ñ̓͘Ũcĝ�͵±ǬРÐϞĀà©͘ȈХcsʅĘéȪԄϢ！ϰj�

�

�

Ő ,2��ɞȏс˘Л͆͘˰ğj̢̯©̂d	Nandayure	Studt	Solano	(1a,	1b),	Samuel	Blyth	(2,	3,	4),	Sandec	(5)	�

�

�

�
РĀcɳȦРœԕÐ҄ř̚ȈХ͘ҕΈj͑îРȖém´Ĥҙ͘ŢȎcѥǫӬ˂sùɴcƫĻù�

РĀҕΈjȈöРĀ͘ʧ�cʄſɳĀРŢȎsлɓѥŶűjȺĚѐїcƫɳ±ȥ̓Ũ̅ɻi�̪

ĲҚӑjРʊη*h+Ғc͢éȈХǬРˍϞĀà©jϞĀҕΈ､ͭcŴηͭɦ-áҿcȈХǬР͘

ӸҢгӆЙ̬Шϣàc�̪ѼԕǩcčȩϟԃӦj�

�
ϞĀǩcȈХůİŴηĜʇmҒcœҍͭͭ͆͘İxc�µлƤȖ�®i�Ҧi͇Ď~ӡХbjԢ

˘ЛœȈХʊwsėԄcĜлʇ˘̂Ȋ̑̒͘Яӯc©±ȥ̒̐j˄ɴʊʄҮл͘ɳcлʇÉѶ͘

Ϲ̠ËĲ̅ɻ͘˕·~*-%+*m7bjm´̑̒̓͘Ũcĝ�ǚӃȈХůİcũǠ×ϕˉʷʅjɈр

ƛcȈХ×ˁœɮɶӕËÉѶɴ�Ҧj�ҦǩcӡХʅƤȖĤҙ͘Ŕɥ͇ĎcƀqӯȎ҈j�

�

ǋХʄ¦͆Ӄ̓ŨĲԄ̵©̂cĝˇι̚d�

@õÎĉèaƐ́ǽ̅͘ǐœ*,é+(m7zӇjƀʗŶ̥cǋХʅǬԄ̵x̬à©cƤȖѿ˷̮͘Ŕ

ɥj�ƀʗŶÝcǋХʅ˾ϏɣӒ�ѝcĢƨc͖ϫѥȃj�

@ŧŷā�ƐǋХǶËcȎ�ϓɳʅƤȖӑ˷̓͘ŨcҘӦӕËjƀʗ�µ͘Ԅ̵ɽӪœӕËrc�

µʅ｢Ԅ̵˺ƵЙ·ù�ҝËj�

Ň��îРŐ�¦ň{ƃ��

źňăw��	E/�ȈХ͘¾пŐ�	D/�ȈХ͘³пŐ�
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�

· ƃÿĉ�êŰƐԄ̵©̂ǱӴӭǄ̑̒cĪ˘Ұηœ.(`é1(`ӇcҍʵǋХȒϮɎėҍΊ̵ѯj�

· ƃÿĉûƅżëƐԄ̵ƚĪП͗ѯĲѶŲ͘ʹ˘ĀĤ̵cĝ¨ǋХ͆ӃЂſj˃œғШͮ͘Ώԁ

ͽc̵͆Ǘʨ̵ψҕοЉȊͦЉáтǩcƘɱвǋХ˵Ϥj�

· ƃÿſģ� Ɛ͉ɦǋХˡʇıņǝęłcȎ�ƀʗƢԄ̵ǜȈƧţcȊͅϻɳ˶ԕȊί̷cíϮ

ѦǋХʁƘɱ˵Āīɒ̩Ԋj�

�

�

�
2.2 ƋêņƄƅœbĉÃƉĴŰ�

ƀqȎ҈cүŰԢ˘Л͆͘˰ğcžƑ�ç͈×ǋХЙ́Ǘʨ̵cɳʇɗϣĝӮ͘j̠ϣc̚�ϮоǨĀ

͘Й̵́͆Ǘʨ̵cɇ¤�ĴǱӴƐÑȭȻ×͆˰ğcȎ�ǱӴӆ͖Ĳɇ¤m´̵͆ζφƺΈj̚�ȸ«

Ԣ˘Лm´ʴɋϹ̠ʬŔ̓͘Ũc�¯ϮȥϙғШǗʨ̵Й́cœҜɅm´ĤҙŢȎc»Ԣ˘ЛЙ́щÀ

ɴcǱӴϡȄƀrŉνj�

�

· �щÀӵʊψǄǹлЙ́͘Ұ̚Şͻcлэ±ɳ˜ʇѶŲtȈʎ¡͘ɣԙǗʨ̵j�

· ҔҊŘŕĲɒėˊԍ̵͘ҖѸcлωѣЂſcwϮɛǉ±ȥŢҎj�

· œ�ęƙӠ͘;“cІӗŪŔysєĦǗʨ̵Й́щÀcȅёл͞ҰҝÍj�

· ȅʇ˘Ө«ȅĲǗ˘Ξ́ɥʣj�

· ƢЙ́щÀϾĮō̓Ũӗӆ͘Ĥҙ̓ŨϏЭ“cлψǄωѣ~ªƀӆɔ“ŜÜʶʋÜʞʼΚbj�

· Ǘʨ̵Й́щÀcȅёɳœ¢Ǝ“͘rԂЙj�

· ʠɈψԑ˩ícˎŵЙ́)¼Ǘʨ̵cхΝηөʇ-(ǈɥΩ͘ϫǋ“cȊŴé)((ǈɥΩ~Ő-bj�

· ƠӅĲҎԂ͘ȍӇ«ǋХԈԊcʇӕË͘Ŕɥ«ȈХ�Ҧ͇Ďj�

· ˡʇӕË͢ơ͘ҚГ“c«ƉɔƘłj�
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2.3.1 ƋêņĹ¦t�
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�

�

�

ǬͮΏˆğqͥcԢ˘ЛЙ́ζφcmЁɳȳЕ¨͈ґϙǝԈԊζφjґϙǝԈԊζφcØʇʙ�Æԣc

ƪ×ɳœƗǒȊҥưǩӏjƗǒ͇͆͘ʇʷǗʨ̵cĝ�ҊÏ˄ζφxЙ́cĜлmˋɴӇ˽́mʾčĝj

˄ζφcǱӴӮԢ˘ЛϹ̠©͇ĎcҎǄîРʅϹƽ̬àéɒӠƘłȊϢ̬àŰӯcвɔƷӥĸԄcȊϢ

ʇʷʅȖé，Ñ͘ĀРŢȎj�ɳcǽл�ґϙԈԊζφ©¤ŴřǗʨ̵Й́ɴcʅʇǌ´ϛԣjªƀc

ŉ͔͕̚ÁʚcͦЉˏνȊ̓Ũŉν͇͆͘ԂӝcƦϼζφϼİǹÂƖc˄ɴɛ´Й́щÀǱӴ˽ΐi˽

̎ĲҮɣĻùjěŰcґϙǝԈԊζφ͘П͗ѯ͇àcÆüɳîРϮϹШ̬àcϾˊԍ̵áӦj�ɳcŴ

Ңá͘îРϓɳ͋œˊԍ̵xcƦϼȡǞésл͘ɯХcĲҐȈП͗ѯɒȈȼŹj�

 

�
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�

�
ŉ˄cƥɦǗʨ̵Й́cȉµǛѢ¨͈ŀ´ԈԊ͛©áəĝϮ͖͆ɖӚ͘ԂӝjěŰcȉµҞϮ

ȭȻɛ´Ԣ˘Л͆͘˰ğcÿȢ͵ƑǋХ͘ɜҰĲǉԦcȭȻ¨͈͘Ǘʨ̵ҰcĲǗʨ̵Й́ҕ

ΈȎөɴӇj�

�

�

�

2.3.4 ă�À²�

œԢ˘ЛǋХψҕ)*ŵ͘Ǘʨ̵Й́ǩcˎ´ԈԊ͛čĝɒȈj˄ɴcǋХƾҗé×ʄŴҮҰc�

Ʃʌ҄ѥ̚îРcҍɴ·̩ԊÄ¸ʄŴjɒȈɳƢǋХϾˊԍ̵áӦ͘ҕΈcҍĝ�͈ȑùȊϹù

ΣƆ©ƐȈcȽùΣƆĝ�ƘɱŔƢǋХϾˊԍ̵áӦjȩùӹ̽ѳԖcΣϊ͘ϊ͡ĝ�Ŵ�cҍ

ɳŉ͑̚œԖȩùӹ̽ɴcǋХӧ�΍ƑϹѼcϣtsʅ̬ΑΣϊj�ŉ̚ϹùȽùΣːȑùȽΣʁ

Ԗ͘Ƚùӹ̽cŉ˄ːѿĘéӫͪ~Ő)/bj�

�

�

Ő�)/2�ϹùΣƆ~ƻbĲȑùΣƆ~ĠbƢǋХϾ�̪ˊԍ̵áӆ�



20 Black Soldier Fly Biowaste Processing  

�

ȑùΣƆ͘ΣϊƇ˯η̚+�ZZcϹùΣƆ͘ΣϊƇ˯η̚-�ZZcҍʵːѿĤҙjƢΣƆ�mƑсǐɔϜc

wƢԈԊ͛x͘ÐƘ̵cÑ¶œΣƆqcœȽùʊӇǋХ±͋œΣƆ͘qӯcϣˊԍ̵өҎҕΣϊcЍéȱ

ɒ͛jӉɦΣƆ͘сǐcɳŉ̚ҍʵǋХȒϮвǞƦé¡rɥcƘɱƢǋХӠx¶éʥxj�

�

�

Ő�)02�Ǭ̒ǝˊԍ̵xɒȈǋХ�

�

œʙ�Ǽ『rc͑Ǘʨ̵͘äƁĪ˘ҰԖɦ́ǽ¸~4�0(`bɴcɒȈɴ͘ԈԊ͛cƢĪʇǋХĲˊԍ̵

ĕĬί̷ʌ˵Ā͘Ǘʨ̵~sɳɱͱ͘ˊԍ̵bjœҍΊǼ『rcǛѢȰ͈ěmΊ�-ZZ�ϊ͘͡ӭȽùǈӯ

Σϊ©ɒȈǋХjƢԈԊ͛Ð͘ʔкc¶œœӭȽù͘ǈӯΣϊqc̠ǩƢÐƘ̵ɏǈéǈӯΣϊqcǋ

Хĕ˶ԕʅЍÏrӯ͘Ƙłxcŉ̚ǋХǽлҝӆӕËcѿŴ͘ˊ͋ͰţƢ±͋œΣϊqcĝ�˽Ӑjœ

ǈӯΣϊrӯ͘Ƙłxcĝ�͈Ŵ͘ҕ̕ýcɀėŴҢá̍˲͘ǋХj˘ˮǩc҄·éØʇʮϚωȊm�

×��̪ʐɠ~ªƀʋƲb͘�̪ƘłxjǋХœ�̪Ƙłx±͋ηmŵcœҍΊʐɠxcǋХ̬Шʇø

ɦ˽͙̎ϵc~Ѧ�µʇɴӇ˽ΐϴҖcǬϣũ÷ʄρ͇ĳ͘ĳѯj�

�

�

 

�
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�

�

�

�

2.3.5 ¦ň�æƇÿĉ­ńĀ�

ɒȈǩc˰ԕǋХĝ�àĶυԀƓ~ªƀ̬Шù̵҆ŢȊԚǀŢbj�

�

�
ěmΊɥ˩ɳ»ȈԈɠӺΫjɣԙɒȈ͘ǋХcĝ�Ͼ

×�ԈɠȈá~ªƀŴѧΪcԖΰc̾ΩΚb˻Ĥc�

з¤Ȉ̌Ѷ͡ʳù̵~ϨӥcПӥcsĦԘӿΚb̩͘

Ԋө。͘˻Ĥ̵jĝƢё˻Ĥ̵͢ȱ÷ÏҐΫʷxcƢ

×ūϒȈԈɠӺΫ~Ő)1bj�

�

œŴűɜǼ『rcǋХөл»m�ǩЙ́c©͵±ƍµ

ƾψ˵ˏiĝ�ÇƉcϣtƘɱҔ҂υƓзĀƓȌj�

�

˵ˏcÿȢˌˈ�£ĝϮήӌœǋХЯ͙q͘οЉcw

͵±ǋХÐϷƾψ˽ΐ~ĪʇĜҢá˵Ā͘ˊԍ̵bj

ȉµǛѢ¨͈̣ˤ̥͘˘cƢǋХ˴ÏmŴһˤ˘xc

ηÒáҿčĝƢ×ˌˈcwƥ͇ĳғШ˵ˏj�

�������������������������������������������������Ő)12�͈ɦù̵Ԉɠ͘ҐΫʷ�

�

�

өлƥɱͱˊԍ̵ғШǩЙ́c�ʊϮ͇͆΍Ƒiϲ̤͘ŠϩjʇsĦ͘ɥ˩ĝ�»cªƀƢˊԍ

̵cŠϩÒ´ʆɳʄΤŀ͘ɥ˩cҍĝ͇͆΍Ƒϣϲ̤ʐɠcĝ�ƀʇʷϩЁҵĶjěmΊɥ˩ɳc

Ƣˊԍ̵ɔéОНŠϩщÀcԎԄОНc�͆Ӄ~ĲҵĶbОНcw̻ǫ΍ƑĲϲ̤͘НγjΙp

Ίɥ˩ɳcІˊԍ̵ØʇԖ˘áĲί̷ɴcҙĤƢ×șÏđ˖˵Āł~˦˕Ėȅłbj�

�

 

�
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Ěaę/�

ƋêņńĀœbĉuÜŏĞ�

�
ʎΔƢ�πԢ˘ЛЙ́щÀ͘ƜәɫǄ¤ʯΈǍjáæ�πԈԊζφx͘ˎ´á“͘¤ʯʴǝ~ƀŐ.Ȏ

ͽbj�ƥɦщÀ͘ˎ´á“cœģΔΠʅтҭл»ĵ�˅ԒcҞÿȢŝШƺ¤Ȏө͘щÀiˎ´ƺ¤͘͡

ʳi¤ʯ�Ĵ±ѣȵɧi�ĕ͟ȲԣĲɜɈɒӠΚj�

�
Ι,ΔƢ�πɫǄɇ¤ҮԣcȾлȈЙ́ɴΈЯĲƺ¤ɫѓЯj�

�

�

3.1 ƋêņƄƅtĉuÜŏĞ�

�

�

åƈ�"	��œĲ±h¡ÀŹ²ňƏvgmŬeăw�

m´ǿzƱcе̌�©Ϲɼȍ͘ɣԙȈХj�œǿzƱxcөȸ«ԇ͈˘Ĳ͇Ď͘ŔɥυȈХj�

�
�

żëÿ�Ɛ�
�

�

)	�m´ǿzƱɳ͉şŊ͘МǂзȈcˎ´сЍңʇ̓ŋcӃ͘ȜҺӆęĲxŸŏǢӛҖӆę~нщхЖŐ)bj�ҍҙ͈ɦ.�(((%

)(�(((ӟԢ˘ЛȈХj����*	�ǿzƱ͘ĥʘj�����+	�ˎ´ǿzƱɔÒ´ѕǞ͛j�
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�

�

�

�

�

�

�

�
,	�m´ʇŇϳǑ͘ҚГΦ~ːѕǞ͛ΉŴ͘ΦƆbj��-	�ˎ´ǿzƱɔϜm´ʇБ˘͠cœÒ¾͘БƆq»Ò´âę̸ϑc̸ϑөл

ѶŲӃtѶŲ；c�¯ѦʩǁΑҕj��.	�ˎ´ǿzƱmʧʩǁ~ˑƿbj�

/	�ˎ´ǿzƱʇ)(´ӠĎł~RTTVRCbj��0	�m´·ùʢʘ~ӌǃӨ̧b~ēнщхЖŐ*bc�m´ĝ�«ű´ǿzƱ¨͈j���1	�mʠʪ

Ɔ~η*ΩbcʍΖʇm´ҴƆ�

�
)(	�ˎ´ǿzƱ͘ʤϳʇŇ´ӊЦłcӊЦłÐȅ±ȥʇ˘c�ǿzƱ͘ʤϳɔÏҍӊЦłxj��))	�m´ǿzƱʤƆcʢʘѶŲɔp´ǿ

zƱjĥʘȅёϾǿzƱmʵԖc�¯ǿzƱ͘ǎҢɔœʤƆq~ēнщхЖŐ+bj��)*	�Ó´ӃƮźcƢɼȍ͘ҎҖґȱéǿzƱc~ĝ

�¤̚ҚГΦ͘Şϳj�
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�

�
ƢǿzƱϊґȱéĥʘq E)%)�� ͈ӃʪƢǿzƱȯœ·ùʢʘq E)%+��

�

�

͡ʳd�

�
E)%)2�Ƣm´�˹͘ǿzƱȯœăʘĥ̓qj�

E)%*2�ΆҰǿzƱĕĥʘ͘ҮҰj�

E)%+2�¨͈ӃʦcƢĥʘŊƑœ·ùʢʘqcwƢ×ŊƑœǎҢj�

E)%,2� � �ƢȯʇǿzƱ͘·ùʢʘc·ùéΙm´ɼȍcw¨͈Ň´ӃƮźcƢӛҖ�Ζґȱѱ©jǿzƱ

ґȱéɼȍǩcΒčȓӆґȱœ·ùʢʘ̧͘cҀҀȽùɼȍc�ľҬȈХj�

E)%-2� �+(áҿǩcɤӆwӉӅӛҖcΆǿzƱĲĥʘ͘ҮҰcwƢͣĦ͘ǿzƱc·ùérm´ɼȍj�+(

áҿǩҮиͣĦ͘ґȱcɤӆĲΆҮҕΈcҮи˄ɇ¤j�

E)%.2���ƢǿzƱƆǬʄǩm´ɼȍxcɤӆwӉȬ̧c͈ϗƆχ¢wӉӅӛҖj�

E)%/2���̿œcǿzƱÿĪ�Ȏʇïà̿œɼȍж͘ȈХcÛΆҰǿzƱĲĥʘ͘ҮҰjœӆƁɴ̀Ұ͘ΐǿz

ƱĲʇȈХǿzƱzӇҮҰ͘Ƽ͐cƫͣ͑ɦȈХ͘ҮҰ~Ìbj�ƀʗ¥ɒӠ*(ӟȈХcẁҰƍµ͘

ϓҮҰӐ�*(cƫɳmӟȈХ͘ǈŖҮҰjǻ~ĝ�῭͈Ұé͘Ԣ˘ЛϓҮҰcӐ�mӟԢ˘ЛȈХ

͘ǈŖҮҰcǫͬǿzƱxȈХ͘ɜҰj�

�
�

�
ǬÐҢґȱɼȍéǿzƱ� E)%,��������������������������������ç͈Ë©ǞѕȈХǬɼȍԃ

éǿzƱ� E)%,��

�Ԣ˘ЛƐȈ҄·ǩΆҮǿzƱ� E)%-��
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�

�

�

�
E)%02� � �¨͈ǃҴƆ͘ӃʪcƢǿzƱĕ×ĥʘc·éǿz

ƱʤqcwƢ×ȯœǿzƱʤƆqj�

E)%12� � �̃ÀѕǞ͛dœm´ΐ͘ѕǞ͛xcеÏ)((Ì©

ϹЀǿzƱ͘ˈȈХc*((ÌǋХԈԊ͛͘ˊԍ

̵c*((ÌЀѕǞ͛͘ˊ̵͋cĲmÔĆ͖ҩ˘

ʗ˘~ƀʗˡʇ͖ҩ˘ʗ˘ĝ�͈cƫ͈ɷҎ

˘bcǯǎ˻Ĥj�

E)%)(2��̃À)(´�˹͘ӠĎłdė�˹͘ʋ̯c͈ʇҲŐ

Ҳʋ̯ĲˡʇҲŐʋ̯cƢ�´ʋʕӗӆ~ēн

˅Ԓ-bj�

�

�

�

�

�

�

�

�

�

�

�

�

�
ѕǞôƘł͘Ȉá E)%1��

ŐҲʅœʋʕzӇ͇͆m´ƧӇӘ~)%*ZZbcœǃʇ

ĲsǃʇŐҲ͘ʋ̯zӇc͇͇͆ĎΐӘjʋ̯͘ÒΖ

͉Ò´ʸ͙ΛŊƑœmѱj̚ˎ´ǿzƱ̃À)(´ӠĎ

łj�

�

�

ǃʇŐҲ͘ʋʕĝ�ñҐm´ӇӘcѦӡХϮœӇӘx͇Ďcҍ�ӠĎłө͈Ò´ʸ͙ΛŊƑœmѱ� E)%)(��

�

�
E)%))2��̃À˘͠dėϹ©˘÷Ï�˹͘Ƙłc͢éǌ{É̌jėrБƆĲ�˹͘ʩǁcƢǁɠÒ¾ȳÏ

БƆq͘âęϑӘjˑƿȅǈɔœБƆqӯcϣʍΖΑҕâę̸ϑcw˴ÏБƆrɥƘł͘˘xj

Ș˘̗œˑƿqj�

�
�
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�
ѕǞôqɔϜӠĎłcмБЏҚГΦĲӲҢ͘˘͠ E)%)*�� œǿzƱx͘ӠĎłеϜ� E)%)+��
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�

�

E)%)*2� � ͈ȜҺȓӆǿzƱɴcл˭ǾҝÍȈХҋàjƢѕǞ͛ɔÏǿzƱxc̠ǩƢ)(´˽̎ǩ͘Ӡ

ĎłcɔœѕǞ͛qj͈ҚГΦ¶ϜcмБѕǞ͛ĲӠĎłjҚГΦrʇŇ´ƧŞǑq~ªƀ

ӃƮźc¨ҚГΦΉӦʤӯc�ҝÍœҚГΦrӯ͇ĎbjʄǩƢǃʇˑƿ͘˘͠cɔœҚГ

ΦqcwӉӅǿzƱj�

�

E)%)+2��ӉӅǿzƱǩcœɨҟ͘ʤƆqcѭm´ʳΨcwʳɰɔϜɫʊj�

�

�

ǿzƱŊƑœʤƆq� E)%)*�� ɣщϜ͘ǿzƱ� E)%)*��
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�

 
�

· ˭Ǿ·ùʢʘq̧͘ɴcлҝĮ́Âj�

· Й́ѕǞôɴcњΑȋƜԑƔЮĲ�϶ȑŽj�

 
�

· ˎʾϾɼȍ~E)%-bґȱǩcΆǿzƱҮҰcĝ�̀͟Ǭɼȍà©͘ȈХϞĀ̽cwхΝ

ǿzƱxȈХ͘ϓɜj͈ŏʝǢƘłcǬǿzƱėà*(ӟȈХ͑ʵĳcwƢȈХǃéƜԑ

Ɣc¶ȔœĪʇ)(%)-̊}Ҫ}ҨcʇѾʋŦБƆ͘ŏʝǢƘłxjɔϜ+(΄ԟҫȈХc

ƫĝ�､Ƙɱ͈αƙŵǈΆҮj�

· ͈αƙŵǈΆҮˎ´ΐӠĎłcœɔÏǿzƱzîшҷҮҰj�
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åƈ�"
�>�¸őľĉ±h¡�

�
ǿzƱ¨͈Õŵǩcčĝ·Ӑjŉ̚ŴűɜӡХœmҒÐʅˈ�cmҒǩƫsʅÛ͇Ď�j�

�
�

żëÿ�/�

�

)	�͌ΜcëƆĲŘŕʥ��*	�èë�

�

+	�˽͈̎Ø��,	�ɿ�ʘ�

�

-	�Ԗū˽ˮʷ���.	�ˮЮʷ���/	�1-�ҧᾰ˶�
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čßƐ�

�
E*%)2�·Ӑʄǩ͘ӠĎł~˅ԒE-Ϙϙчћbj�

E*%*2���ėr˘ƘłĲҚГΟc͈Ԗū˽ˮʷcɊˮëĲm�˽̎ôc˽̎wѦ×�̪j�

E*%+2� �ėàЀ͘ѕǞ͛cƢ*((ÌЀѕǞ͛ˊԍ̵cŧÉéɣ͘ѕǞ͛~нE)%1bjƢðԍ͘ˊԍ̵c¶Ï

Řŕʥc͈˽̎ô˽̎ѕǞ͛wѦ×�̪j�

E*%,2� �Ǭƾțт͘ǿzƱcȫӐˈȈХj±͋*((ÌˈȈХc�ŧÉɣ͘ѕǞ͛~нE)%1bwƢ×�ȈХv

ʨéŘŕʥj�

E*%-2� �ƢǿzƱǬĥʘq·ӆcƢÐӯϠҕ©wȽùcǬǿzƱėàʄǩ~ˈb͘ȈХj̠ǩcƢǿzƱɔ

ÏˮЮʷc÷Ï˽̎ôwœ+(m7˘xˮ̈jǬˮЮʷėàǿzƱ�̪j�

E*%.2� � ˽̎ЀЀǿzƱr͘ʤƆc͈1-`ҧᾰ˶Ń̗c͈ǁɊȣcѦҧα�̪cw˽Ӑʤqǿz

Ʊ͘ɫʊʳΨj�

�

�

�

 
�

 
· Й́ӠĎłiѕǞôiˈȈХĲ˽̎ôɴcлΑȋƜԑƔŰŽĲ�϶ȑŽj�

 
�

· ΆҮʄǩm´ӠĎłj�ђǼњēӈE-j�
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åƈ�"(�>�œĲÆĉÏ³�

�
ƢîР͛ɔÏm´ɼȍжcԢ˘ЛȈХʅà̿cʄρÛ҄·éěm´ǿzƱj�

�
�

żëÿ�/�

�

)	�ɼȍ~нщхЖŐ,b͉ӣƵϖ̵зȈdÐ¾̚˺ЃʛѾϖ̵cŰ¾̚ҚËϖ̵~şŊ͘МǂbcÒΊϖ̵ŖϮҎԂj�������

*	�͈ϗƆƢɼȍґȱéʢʘq~нщхЖŐ-bj��

�
+	�ˎ´ɼȍxʇ).´ĀР͛cƬƟ̚.(e,(e)*PZ����,	�ˎ´ɼȍʢʘrɥʇ,´ӊЦłcƘłȅ±ȥĪ˘cwƢɼȍʢʘ͘ʤϳɔÏ

ӊЦłxj�
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čßƐ�
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E+%)2����¨͈ŇʠϗƆcƢ�˹͘ɼȍȯœɼȍʢʘqcƢ×χœʢʘ͘ӲсcȓӆΧƆîӯ͘ȜҺ

ӄcƠӅŏǢӛҖӆęj�
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