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ǉĂNASA Goddard Space Flight Center[@=sǲ 11ǀ^ƙǏȉȲƶ­^�� {�v��ȥ^Ü

ĮsȀųgnRƷǃƲƱ^nh[ŀǭZŹȗƮńÁ£ÑėƮńÁ^Üȵsĝƣgrr4ñǠZȮn

ŷÛȮƫƘĲsĦfbionh[z�| ��}��ÿȦŸȉȨÜűɂGC/MSɃ^ŚǤsǪTnR

�� {�v��ȥs GC/MS tÜűionh[ŀǭZǻĥÁè^ǶǨ4îŁƓĲ£ŦȬsŨȠèg4

GC/MS ^ǴěiɁņĲ[ŷÛioduBtCol>[ŨȠègnRdp[ln4ƙǏŝ 4 et^�

� {�v��ȥ^Ôs^ŹȗƮńÁ^Üȵ4Ô 13 ǀ­ 8 ǀ^ȪÍƮńÁ^ÜȵBñǠuZn4ŷ

ÛȮƫƘĲiÐǪƷǃlni 10 È»§ŚýioduBtCnRd^ŋƈsƩ=s4ƮZoèė}�

¤�£īƶėƱ�w�[ĩioǲ 11 ǀ^Ȳƶ4Murchison (CM2), Yamato 791198 (CM2), Asuka 881458 
(CM2), LEW 90500 (CM2), LON 94141 (CM2), ALH 83100 (CM1/2), MET 00426 (CR3), MIL 07525 (CR2), 
GRO 95577 (CR2), LAP 02342 (CR1), Tagish Lake (C2)­^�� {�v��ȥ^ÜĮsȀųgnR 
Üű^ǔŲ4CM£CR �¢��w�ɂ»¨4CM£CR uǬǳɃ^Ȭt�� {�v��ȥÜĮ_

ĐCbƮZTs@n4CR2,3 [@coĖĄȨBăÉƱ[ȅĢt<TnɂĻȒ^,-�����¢^f

Béȋ4ā 1ɃRCM£CR lpmp^}�¤�Ȭ[@=s_Ȳƶ­^ȩƞAmǰģfpoƅȉčň^

Ĳó=BĐCbZou�� {�v��ȥ^ĖĄȨBȼǧ[ƐħioÌöBǮmpnɂ�w� 3 B

ŨĦt�w� 1 BŨĐɃRCM24CR2,3 [@=sƙǏŝ 4 ^�� {�v��ȥt_,-�����¢

BŨiȅĢt<n4CM2 t_Ž[ȅĢZ,-���w���¢[Ĥgs 1.0;2.0 È^ĖĄƃt<Tn

^[Ĥgs4CR2,3 t_ǎ 21;42 ÈiȅĢt<Tnɂā 2ɃRl^¥št4,-�����¢sȰb

�� {�v��ȥ^ŹȗƮńÁ^ĖĄƃ[_,-�����¢tǰģfpnl>ZȼǧZȞ=_

ǰģfpZATnRen4lpmp^Ȳƶt§Ɨfuſƒ­^�� {�v��ȥÜĮsƃȏio

u4®[--4.-ŹȗƮńÁBſƒAm§ƗfuǇȨ<o=_§ƗflniȅĢ[ĖĄioÌöBǮ

mpnR�� {�v��ȥ^ÑėƮńÁÜĮ_=brA^ÅĎsȰ=sÜűgnÔȲƶ[@=s

=Mp^�� {�v��ȥi���ÁɂD : L = 1 : 1ɃugsŷÛfpnR 
§ǳ^ǔŲAm4Ȳƶ­^�� {�v��ȥ^ƧňżŹ[_M,-�����¢^fsƧňio

�y���4uN�� {�v��ȥ^ŹȗƮńÁÔssǗǚƱ[Ƨňio�y���BĖĄio

uǜģgnR 
áǝ^ƧňżŹ_ȲƶƂđÁƦċ[@=s,-v��ȥsƧňioduBtCo����y¤î

Ł[<nn4dp_ðbAmȲƶ,-v��ȥ^ƧňsǾťionh[ŗŶfpsCnRCR ­[_

CM uƃcs4v��ȥ^,À[���ćsir,-���v��ȥBȅĢ[ĖĄgs=oduBÐ

ǪƷǃtĉøfps@n[2]4ŮƷǃtȅĢ[ŷÛfpn,-�����¢i,-���v��ȥ^¥

ǀt<oduAm4dpm^,-���v��ȥ_ÕȕgnƧňżŹren����y¤îŁ[lT

sƧňfpnuǜ?mpoRd^ƧňżŹt_Ûưƞȉugslpmp^Źȗ[ĤŁgn~�¢B

ŀǭt<oduAm4CR �¢��w�ƂđÁBĸňfpnƦċ[@=s_ CM ^i^lni~�¢

[Ģtt=nuŕģfpoRen4ȲƶŪżƞ£ȩƞėƱZÐǪƷǃ[3]Am CR _ CM lniȡÏ

ƱZƦċtĸňfpnduBƻûfps@n4l^l>ZȥèȡÏƠŇ^Ȟ=B CR ­^~�¢^

ĖĄȨ[Ĺȹg4l^ǔŲ4,-���v��ȥ^ĖĄȨ[ĐCZȞ=sinmgn^AigpZ=R 
Ļǝ^ƧňżŹ_ðȈ^ÐǪƷǃ[lTsŗŶfpnv¢��vĖĄ¨[@co���¤�îŁ
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[<noRv����£v¢��vs÷gƅƔƎsãƜîŁfNodut,-4--4.-�� {�

v��ȥs÷gǲ 20 ǀ^v��ȥBƧňfpoduBðȈ^ÐǪƷǃ[1][@=sĉøfps@n4

CM£ CR ­[@co�� {�v��ȥ^ďźZŹȗƮńÁ_d^�y���[lTsƧňfpn

ñǠńBɁ=RƟ[ CM [@=s_ CR ^l>ZȅĢZ,-�����¢BƹǺfpM4¸^�� 

{�v��ȥ^ŹȗƮńÁ^ĖĄȨu^ƴĤƃ[ĐCZĬBZATnduAm4CM ­^,-���

��¢_®[d^ƧňżŹ[lTsƧňfpni^ouǜ?mpoRȓ[4CR2,3 t¸^ŹȗƮń

Áu^ĖĄƃAmĻǝ^ƧňżŹ[lTsƧňfpn,-�����¢^ġªƢsǮǂiou 4.2;
9.3%uZn4CR ­^,-�����¢^ 90%»§_����y¤îŁ[lTsƧňfpnuŕģf

poRd^l>[4CM£CR Ȭ^�� {�v��ȥ^ÜĮsƃȏgndutȲƶv��ȥ^Ƨň

țƿslnǸǐ[ťmA[ioduBtCnR 
� �
� [1] Koga, T.; Naraoka, H. Sci. Rep. 2017, 1–8. [2] Glavin, D. P. et al. Meteorit. Planet. Sci. 2011, 45, 1948–1972. [3] Naraoka, H.; 
Hashiguchi. M. Geochem. J. 2019, 53, 33–40. 
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ā 1 ƙǏȉȲƶ­^ƙǏŝ 4 ^�� {�v��ȥ^ĖĄȨɂêÀ_ ng/gɃ 
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ā 2 ƙǏȉȲƶ­^ƙǏŝ 4 ^�� {�v��ȥ^ƴĤĖĄȨ 
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� ƷǃňŲưǬǇ^Ǯȕgía·Ļ^Ʒǃǲƪ^šöńɂ��� �¤�ƿĲsƲę[ǳÓioduɃ�

�

� ºùÏı � ũ � ţAm �� ţ[Ǫrpo 5 ��
�A9��AAG6"�1��F!A��%��F ��1�F�%'!F!86"�4%8!�F+

[@=sŮ� }��^ƷǃňŲ^���¤ưǬsǪ>±ět<oRd^Ăȳė¾_«ƫǯŻ^i

^t<onh«ƫ­AmȲƶsƷǃioƾėǝuµƌioż¾sŏrduBtC4Ů� }��^

ňŲsĉøio§tȷį[Ƞgni^t<oRl^ė¾t^ŅǮµŘsȕgsǡȎ^Ʒǃ[Ĥgs

fmZoǜģsƏhoduBtCouǜ?s=oRl^Ļ4ƋȟÐżȭt<Tn 2�4��/%996'9�4C68��

."!� F�-�AF�' [@=sĵCǖCǪrps=o4·ĀÜűgnȲƶǶş­^ȊɁȖƎÁ| ��}�

�ÿȦŸȾǪŦȬĆȉȨÜű[lo¥ǣƱZv��ȥÜĮ^ÜűǔŲuǡȎ^ǔŲseuho±ě

t<oRdp[ln4ļŰÜűfpsCnǀȽ^v��ȥ^ÜĮu·Āƽ[lTsŠn[Üűfp

n�� {�v��ȥ^ÜĮsƃȏiodut4lnǗǚƱZȲƶv��ȥÜĮ^ǱűsǪ>du

BñǠuZn4Ȳƶv��ȥ^Ƨňțƿ[r=sfmZoƵǮBĽmpoduBĐ=[ŬĺfpoR

l^Ļ4»§^ƷǃňŲsƍĎ^ėǫȴǹ[Ōǁiodusǲƪgs=oR�

� Ů� }��^ƷǃƊç[lTsĝȳ[ƙǏȉȲƶ­[÷epov��ȥ^ÜĮsȀųiodu

BtCnnh4·Ļ^Ʒǃ^šöńugs_4lpm^Ȳƶv��ȥBlnÖÁƱ[Y^l>Z�

 ��£�y���sǓsƧňfpn^AsȀųgn=uǜ?s=oR§ǳ^ȕn4-1£-3 ­^�

� {�v��ȥ_����y¤îŁuv¢��vĖĄ¨[@co���¤�îŁ[lTsƧňf

pnuǜģgs=oB4Ļǝ^ƧňżŹ[lTsƧňfpo�� {�v��ȥŹȗƮńÁ^ƴĤ

ƃ[r=s_ǸǐZȀųseoǪ?s=Z=Rldt4Ûưƞȉjů¼sčèfNnuC[ŹȗƮ

ńÁÜĮjƴĤƃBY^l>[čèio^Asǰģiodut4-1£�-3 ­[@co�� {�v�

�ȥ^ƧňțƿslnǸǐ[ťmA[gn=Ren4v¢��vĖĄ¨[@co���¤�îŁ[

lov��ȥóň[r=s_4ĝɀƧňƞ­^v��ȥBY^l>ZƧňǓȍsǓsƧňfps=

o^AeoťmA[tCs=Z=Rldt4ĝɀĞt^ãƅÜǱ[lTsv��ȥsƧňiov�

�ȥáȿÁul^áȿÁBƧňfpoțƿtƧhoîŁ­ȬÁ^ôěiodutƧňǓȍsƟěi

odusǲƪgs=oR�

� fm[4Ů� }��^ƷǃňŲAm4ƙǏȉȲƶAmƜƅŎÛgn§ƗfuŎÛĻ^ȲƶǊŭ

ſƒ­^�� {�v��ȥ^ÜĮsƃȏgnuC[4-�4.�v��ȥ_§Ɨflniſƒ[@

=sȅĢ[ŷÛfpoÌö[<n4lnƊưZƅȉčňsǓɀgnȲƶt_,�v��ȥ^ĖĄȨB

ĐCbƐħio¥št-�4.�v��ȥ^ĖĄȨ_ƃȏƱƐħgs=Z=duBǰģfpnRdp

m^ǔŲAm4-�4.�v��ȥ_,�v��ȥlniȲƶ­^ȩƞuƴ´ÃƩiodutƅȉčň

țƿ[@coÜǱsÒps=oñǠńBŕģfpoRd^l>[4Ȳƶ­^ŪżƞBȩƞuÕĖi

odutY^l>[ŒçsčèfNo^AsȀųiodu_4ĒȱǍĸňțƿ[@coTƅ�ȩƞ�

Ūżƞ^Õβè8sƥǱio§tȦǭt<ouǜ?mpoR�

�

�

�

�
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� Ů� }��[ŔƩfpndutĽmpnduɂ��� �¤�ƿĲsƲę[ǳÓioduɃ�

�

Ů� }��[ŔƩfp4NASA Goddard Space Flight Center [ǎ 1 ıƕĄgndutƽ_ȷį[

źSZǓɀsĽoduBtCnR 
� ǆ¥[4ǡȎ^ƷǃÜȧ[@=sŨÐǅ^ƷǃsǪZTs=oƷǃĞ^ŋƈsĝÁɀugsė

bduBtCndut<oRƽBƕĄgn NASA Goddard Space Flight Center ^ Astrobiology 
Analytiacal Laboratory _Ȳƶ­^ŸľȨ^v��ȥsÜűioduBtCoĈƝZÜűšƈsƹǄ

gs=oRl^l>ZÜűŋƈsǡÜtiǪ>duBtCol>[Őĥgs=noC4·Ā^Ȳƶ

Ƕş^Üű[iƊAiduBtCnRǡÜBŊĩioĐėȯ^ŋƈoctZb4ß^Ʒǃżȭ^ŋ

ƈsėcndu_Ʒǃǝugsȷį[ĐCZȆƨuZouņhs=oR·Ļ4¬ǝAmėtodu

sǒfórNodutfm[Îpnĝɀ£ÜűŋƈsƹǄgn=uǜ?s=oR 
� ǆ³[4Ǆp_oAoüȻ[ĤgsY^l>[ĤÚgs¯nȋ?skb^Au=>üȻǱƆǠ

â^ö§t<oR·Ā4ƋȟÐżȭt^ĝɀƊç­[_4±ŬNyÜűżþ^©Ȁ4ȣú^äè£

Ƹř4v��ȥǻĥÁè^ØƣńBZbZou=TnŝS^üȻ[Ƴȸiodu[ZTnRƷǃs

γǪionh[_lpm^üȻsǱƆNM[_βhZATnnh4ąȜ[��wv¢�x�¤sǘ

nȑgZBm4ĽmpnǔŲsƉŅƏbǰģg4Y^l>ZƚsŚýip`üȻsǱƆioduB

tCo^Asį[ǜ?sǪçgsCnRl^ǔŲ4<oƲƱsȝňionh[_ÂBȦǭt<n4

l^nh[_ÂsǪ>ŀǭB<o^Au=Tn4ƷǃǝugsȦǭZǏȉt<oüȻǱƆ^nh^

ȁƥƱZŃǜâsŴƀ[ňȫfNoduBtCnuĶbņhs=oR 
� ǆ¦[4«ƫ^���^ǰƚAmǡÜ^ĖĄsǮrhƳiduBtCndut<oRƋȟ­[

ìãgnĂȳė¾[@=s4ǡÜuôź[ëČǿƿ[Ąǈio«ƫ­^ėƧuȄȁioduBtC

nRl^uC4Ʒǃ×ĠsŃ=ȕn[¿?oduBtCoǦǼâuǡȎ^ƷǃÜȧ[ȭioƵȃB

«ƫ^���[_ítt=Z=dusƯņfNmpnRd^Áɀ[lTs4«ƫ^���^Ʒǃǝ

uZTs=bnh[_¥Ī^åâBŀǭou=>dus_TCnuƥǱioduBtCnR 
� ǆÿ[4�¤���wÐ^ğŢuďb^ŦȬsțegndut4ǦǼâoct_ZbǉĂ^Ş

è[r=sėbduBtCndut<oRŨÞ^ƑǉƳĻ_ƣą^Ůƞ^ǦǼ[ZAZAr=s=

bduBtCMĐčZŃ=sņhoduBďS<TnB4ƕĄÐ^eğŢuÂĲi¾ǷsȦZo­

tħgMrňȫioduBtCnRƟ[4l^ğŢ[_ 5 žu 3 ž^@ĔźB@n4ĔÆnpBţS

^ƧƊ^­tY^l>[ǦǼsǛĽgs=b^AsņhoduBtC4ȇȦZÁɀt<Tnuņh

s=oRlpoct_Zb4ǉĂ[@=sğŢBY^l>[ŦȬsÕ[ței^A4ĔÆnpsY

^l>[Ŝǟg4l^ňȫsǮĘTs=b^AsĝÁɀAmƵoduBtCnRĝɀĞt^ƷǃƊ

çAmoct_ĽmpZATndusŝ?ÝpZ=dYėbduBtC4ƕĄÐ^eğŢ[_d^

Ċs@ÊngsĿAm^ņȂ^łsǬgn=R 
� d^l>[4ƽ_Ů� }��[ŔƩfpndut4Ʒǃǝugs^ǏȉsƺbduBtCn

du_ipqt4Ăȳ¶ugs^ŅȃsȎ[rcoduBtCnuǜ?s=oRdpm^Ǔɀsǌ

[gs4ĂȳƼ¾[ȕƩio¥¶^ƷǃǝuZocbǋβsȦ]skCn=uƽ_ĶbŃTs=oR� �




