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1� ⣜䰘�
劥䭷㼋⾲ⴭ⣜研굹ㅷ㸝Ⰼ㕂㹻叻ⲥ GB�15193 禹⴩叻ⲥⵖ㹁կ�
2� 薴㔵�
劥䭷㼋⾲ⴭ鷓欽✵⥂⨴굹ㅷ⿺Ⱖ⾲俱涸㸝Ⰼ䚍嫫椚㷖涸唬낉♸霉⟟կ�
3� 「霚暟�
3.1� 「霚暟⚹⥂⨴굹ㅷ䧴⥂⨴굹ㅷ⾲俱կ�
3.2� 餴俱銳宠�
3.2.1� 䎾䲿⣘「霚暟涸ぜ獦ծ䚍朐ծ錞呔ծ䪠尼ծ欰❡傈劍ծ⥂餘劍ծ⥂㶸勵⟝ծ歍霼⽀⡙ぜ

獦ծ欰❡⟱⚌ぜ獦ծꂁ倰ծ欰❡䊨蒌ծ餘ꆀ叻ⲥծ⥂⨴⸆腊⟄⿺硼虛䶑Ⰶꆀ瘝⥌䜂կ�
3.2.2� 「霚暟⚹⥂⨴굹ㅷ⾲俱傞䎾䲿⣘⸓暟ㄤ嗃暟碫⾲俱涸❡㖑ㄤ굹欽鿈⡙ծ䗎欰暟碫⾲俱涸

ⴔ碫㷖㖑⡙ㄤ欰暟㷖暵䖄ծ굹欽勵⟝ㄤ倰䒭ծ굹欽⾎〷ծ굹欽➃纈瘝㛇劥⥌䜂⟄⿺Ⱖ➭剣⸔✵䒓
㾝㸝Ⰼ䚍霉⠮涸湱Ⱒ餴俱կ�
3.2.3� ⾲俱⚹➢⸓暟ծ嗃暟ծ䗎欰暟⚥ⴔ猌涸䧭ⴔ傞鵮꨽䲿⣘霪䧭ⴔ涸ゎꆀծ椚⻊暵䚍ㄤ⻊㷖

絕匬瘝餴俱կ�
3.2.4� 䲿⣘「霚暟涸⚺銳䧭ⴔծ⸆佪䧭ⴔ/叻䘋䚍䧭ⴔ⿺〳腊ゎ剣涸剣㹲䧭ⴔ涸ⴔ區䫣デկ�
3.3� 「霚暟涸暵婋銳宠�
3.3.1� ⥂⨴굹ㅷ䎾䲿⣘⺫鄳模侮涸㹁㘗❡ㅷկ嫫椚㷖霚낉䨾欽呋ㅷ䪠尼䎾♸⸆腊㷖霚낉䨾欽呋ㅷ

䪠尼♧荝䎇⚂⚹⽡欰㷖霚낉䨾欽♲䪠呋ㅷ⛓♧渤欰蝒ծ㥗ⵖㅷ瘝❡ㅷ⥂餘劍瀊✵侮⚡霚낉ワ劍
涸❡ㅷꤑ㢪կ呏研䪮助㹎霉䠑錛銳宠邉⨞霚낉涸蕯⾲䪠尼呋ㅷ溶鵂⥂餘劍〳⢪欽倝䪠尼涸呋
ㅷ䒓㾝霚낉告䎾䲿⣘倝䪠尼呋ㅷ䭽❡ㅷ䪮助銳宠唬낉涸Ⰼ고湡唬낉䫣デկ�
3.3.2� 歋✵硼虛ꆀ鳅㣐瘝⾲㔔♶鷓ざ湬䱹⟄㹁㘗❡ㅷ鵳遤霚낉傞〳⟄㼆鷐唬呋ㅷ鷓䔲㢅椚㥵

崽綫瘝կ⚹忘駈㸝Ⰼ⦔侨銳宠〳⿡ꤑ鿈ⴔ荛Ⰼ鿈鳇俱㥵⿡ꤑ鳇俱た➠劢鴪ⵌ㸝Ⰼ⦔侨銳宠〳
鿈ⴔ⿡ꤑ溶濼㸝Ⰼ涸굹ㅷ䧭ⴔ瘝կ䎾䲿⣘「霚呋ㅷ㢅椚鵂玐涸霹僈ㄤ湱䎾涸霆僈俒⟝㢅椚鵂玐䎾
♸⾲⥂⨴굹ㅷ涸⚺銳欰❡䊨蒌姿낢⥂䭯♧荝կ�
4� 嫫椚㷖霚낉涸⚺銳고湡�
⣜研굹ㅷ㸝Ⰼ㕂㹻叻ⲥ GB�15193 涸湱Ⱒ霉⟟玐䎸ㄤ倰岁䒓㾝♴⴩霚낉կ�
4.1� 䚉䚍絑〡嫫䚍霚낉�
4.2� 麰⠛嫫䚍霚낉絈蝒㔐㢕瑲」霚낉㇄✌⸓暟紤絈脅䗎呍霚낉㇄✌⸓暟낧넏絈脅群蒀⡤

殻」霚낉㼭롖礵⾲絈脅䧴礵嫢絈脅群蒀⡤殻」霚낉⡤㢪㇄✌碫絈脅HGPRT 㛇㔔瑲」霚낉⡤
㢪㇄✌碫絈脅 TK㛇㔔瑲」霚낉⡤㢪㇄✌碫絈脅群蒀⡤殻」霚낉㊃뤼碫⸓暟儑䚍荝娥霚낉⡤
㢪㇄✌碫絈脅 DNA䰀⠟⥝㢕ꬋ玐䎸䚍 DNAざ䧭霚낉卓躖吲䚍ꥧ䚍荝娥霚낉կ�
麰⠛嫫䚍霚낉絆ざ♧菚䎾黽䗄⾲呍絈脅♸溫呍絈脅ծ⡤ⰻ霚낉♸⡤㢪霚낉湱絕ざ涸⾲ⴭ䎇

⺫䭍♶ず涸絊挿霶㼋㛇㔔瑲」ծ群蒀⡤絕匬ㄤ侨ꆀ」⻊硼虛♴⴩麰⠛嫫䚍霚낉絆ざ�
絆ざ♧絈蝒㔐㢕瑲」霚낉㇄✌⸓暟紤絈脅䗎呍霚낉䧴㇄✌⸓暟낧넏絈脅群蒀⡤殻」霚낉

㼭롖礵⾲絈脅䧴礵嫢絈脅群蒀⡤殻」霚낉䧴㊃뤼碫⸓暟儑䚍荝娥霚낉կ�
絆ざ✳絈蝒㔐㢕瑲」霚낉㇄✌⸓暟紤絈脅䗎呍霚낉䧴㇄✌⸓暟낧넏絈脅群蒀⡤殻」霚낉

⡤㢪㇄✌碫絈脅群蒀⡤殻」霚낉䧴⡤㢪㇄✌碫絈脅 TK㛇㔔瑲」霚낉կ�
呏研「霚暟涸暵挿⛲〳欽Ⱖ➭⡤㢪䧴⡤ⰻ崵霚剏去硼虛絆ざ⚥涸♧⚡䧴㢴⚡⡤㢪䧴⡤ⰻ崵霚կ�
4.3�28 㣔絑〡嫫䚍霚낉�
4.4� 荝殻霚낉�
4.5�90 㣔絑〡嫫䚍霚낉�
4.6� 欰婤嫫䚍霚낉�
4.7� 嫫暟⸓⸂㷖霚낉�
4.8� 䢨䚍嫫䚍霚낉�
4.9� 荝浓霚낉�
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5.1� ⥂⨴굹ㅷ⾲俱�
꨽銳䒓㾝㸝Ⰼ䚍嫫椚㷖唬낉♸霉⟟涸⥂⨴굹ㅷ⾲俱Ⱖ霚낉涸鷥䭊䎾⿬撑倝굹ㅷ⾲俱嫫椚㷖霉

⟟剣Ⱒ銳宠鵳遤կ�
5.2� ⥂⨴굹ㅷ�
5.2.1� ⥂⨴굹ㅷ♧菚䎾鵳遤䚉䚍絑〡嫫䚍霚낉ծ♲고麰⠛嫫䚍霚낉ㄤ 28 㣔絑〡嫫䚍霚낉կ呏研

㹊낉絕卓ㄤ湡叻➃纈Ɀ㹁僽や㟞⸈ 90 㣔絑〡嫫䚍霚낉ծ荝殻霚낉ㄤ欰婤嫫䚍霚낉ծ䢨䚍嫫䚍ㄤ荝浓
霚낉⿺嫫暟⸓⸂㷖霚낉կ�
5.2.2� ⟄兜鸑굹ㅷ⚹⾲俱➑ꅷ欽暟椚磋烱䧴宐䲿瘝⠛絡䊨蒌欰❡ծ굹欽倰岁♸⠛絡굹欽倰岁湱

ず⚂⾲俱硼虛굹欽ꆀ⚹䌢錞欽ꆀ䧴痗ざ㕂㹻湱Ⱒ굹ㅷ欽ꆀ錞㹁涸⥂⨴굹ㅷ⾲ⴭ♳〳♶䒓㾝嫫䚍
霚낉կ�
5.2.3� ꅷ欽㼋荝暟餘㛇炄封欰ꅾ㣐筒」瘝ꬋ⠛絡䊨蒌欰❡涸⥂⨴굹ㅷ䎾鵳遤䚉䚍絑〡嫫䚍霚

낉ծ♲고麰⠛嫫䚍霚낉ծ90 㣔絑〡嫫䚍霚낉ㄤ荝殻霚낉䗳銳傞䒓㾝Ⱖ➭嫫䚍霚낉կ�
6� 暵㹁❡ㅷ涸嫫椚㷖霃雦銳宠�
6.1� ꛏ㼆❡ㅷꂁ倰⚥ゎ剣➃⡤䗳꨽蠒Ⱞ稇䧴溶濼㶸㖈㸝Ⰼ꡼곿涸暟餘涸❡ㅷ㥵羟♧鵂ꆀ䶑Ⰶ

僒❡欰㸝Ⰼ䚍꡼곿涸➃⡤䗳꨽蠒Ⱞ稇㥵絶欰稇 Aծ炛瘝䧴溶濼㶸㖈㸝Ⰼ꡼곿暟餘㥵ㄳ㉰㔔
瘝㖈䭽Ⱖ硼虛ꆀ霃雦霚낉⵫ꆀ傞㥵霪暟餘涸⵫ꆀ鴪ⵌ溶濼涸嫫䚍⡲欽⵫ꆀ㖈⾲剣⵫ꆀ霃雦
涸㛇炄♳䎾罌贊㟞霃⿡ꤑ霪暟餘䧴꣭⡛霪暟餘⵫ꆀ㥵꣭荛劢錜㻋ⵌ剣㹲⡲欽⵫ꆀ涸「霚暟⵫
ꆀ絆⟄⤑㼆「霚暟⚥Ⱖ➭䧭ⴔ涸嫫䚍⡲欽⿺霪暟餘♸Ⱖ➭䧭ⴔ涸翫ざ嫫䚍⡲欽⨞ⴀ霉⟟կ�
6.2� 硼虛ꆀ鳅㣐涸ゎ⛩ꃫ涸「霚暟㖈䭽Ⱖ硼虛ꆀ霃雦霚낉⵫ꆀ傞㥵馄鵂⸓暟剒㣐扪胊㺂

ꆀ〳⟄鵳遤崽綫կ⛩ꃫ崽䏞⡛✵ 15V/V涸「霚暟崽綫た䎾㼜⛩ꃫ䛪㢕荛「霚暟㹁㘗❡ㅷ
⾲勻涸崽䏞կ⛩ꃫ崽䏞넞✵ 15涸「霚暟崽綫た䎾㼜⛩ꃫ崽䏞靈侮荛 15䎇㼜ぐ⵫ꆀ絆涸⛩ꃫ
崽䏞靈侮♧荝կ♶꨽銳崽綫涸「霚暟Ⱖ⛩ꃫ崽䏞넞✵ 15傞䎾㼜ぐ⵫ꆀ絆涸⛩ꃫ崽䏞靈侮荛
15կ㖈靈侮「霚暟涸⛩ꃫ崽䏞傞⾲ⴭ♳䎾⢪欽欰❡霪「霚暟涸ꂊ㛇կ�
6.3� ꛏ㼆鷓㹆➃纈⺫䭍㶲㦀ծ✌嫢䧴⯄留涸❡ㅷ䎾暵ⵆⰢ岤僽や㶸㖈欰婤嫫䚍ㄤ封肫嫫䚍

䗳銳傞鵮꨽唬崵羟❈牟絑嫫䚍ㄤ⯝氋嫫䚍䭷叻կ�
6.4� 剣暵婋錞㹁涸⥂⨴굹ㅷ䎾䭽湱Ⱒ錞㹁㟞⸈湱䎾涸霚낉㥵ゎ剣渤欰蝒ծ溫蝒瘝䎾䔲䭽

撑շ⥂⨴굹ㅷ⾲俱欽蝒猫㸝Ⰼ䚍唬낉♸霉⟟䪮助䭷㼋⾲ⴭո䒓㾝湱Ⱒ霚낉կ�
7� ⸓暟㹊낉霃雦Ⱏ䚍꡼곿�
7.1� 「霚暟涸⵸㢅椚�
7.1.1� 郍岙蘡碫「霚暟涸䲿》倰岁䎾♸❡ㅷ硼虛껏欽涸倰岁湱ず〳欽霪「霚暟涸宐䲿》暟鵳遤

霚낉կ㥵卓❡ㅷ偽暵婋硼虛껏欽倰岁宐䲿》暟〳ꅷ欽⟄♴䲿》勵⟝鵳遤䌢⾓ծ庛䏞 80˫։
90˫嵵岙傞ꢂ 30�min宐ꆀ⚹「霚暟餘ꆀ涸 10 ⦔䧴⟄♳䲿》 2妃㼜䲿》巊ざ䎇崽綫荛䨾꨽
崽䏞䎇叻僈霪崽綫巊♸⾲俱涸嫱⢾Ⱒ禹կ㥵❡ㅷ剣暵婋硼虛剪欽倰岁㥵硼虛굹欽嵵岙た涸❡
ㅷ㖈嫫椚㷖霚낉霃雦傞䎾✮⟄罌贊կ�
7.1.2� 巊⡤「霚暟꨽銳鵳遤崽綫㢅椚傞䎾ꅷ欽♶灶㗁Ⱖ⚥剣佪䧭ⴔ涸倰岁կ〳⢪欽庛䏞

60˫։70˫� Ⲹ⾓䧴䌢⾓襒封崽綫ծⲇⲏ䎁斕瘝倰岁կ巊⡤「霚暟絑崽綫た鴪ⵌ➃⡤硼虛ꆀ涸霚낉銳
宠㥵♶腊鸑鵂扪胊絛✮涸㺂雽⟄䲜Ⰶ껓俱涸倰䒭絛✮㹊낉⸓暟կ� �
7.1.3� ♶僒磋烱涸㔿⡤「霚暟㥵蹓껐碫ㄤゎ脸㛇涸「霚暟〳ꅷ欽ⲇⲏ䎁斕た磋烱涸倰䒭㢅

椚䎇㖈霚낉䫣デ⚥霫絈霹僈կ�
7.1.4� ゎ渤欰蝒䧴Ⱖ➭䗎欰暟涸「霚暟㖈鵳遤絈蝒㔐㢕瑲」霚낉䧴⡤㢪絈脅霚낉傞䎾㼜䗎欰暟

抣崞䎇霹僈Ⱘ⡤倰岁կ�
7.1.5� 㼆➃⡤硼虛ꆀ鳅㣐涸「霚暟㖈䭽Ⱖ硼虛ꆀ霃雦霚낉⵫ꆀ傞㥵馄鵂⸓暟涸剒㣐扪胊㺂ꆀ

䧴馄鵂䲜Ⰶ껓俱⚥涸ꣳꆀ10w/w〳⯈雽⿡ꤑ偽㸝Ⰼ꡼곿涸鿈ⴔ荛Ⰼ鿈鳇俱䧴溶濼㸝Ⰼ
涸굹ㅷ䧭ⴔ鵳遤霚낉䎇㖈霚낉䫣デ⚥霫絈霹僈կ�
7.1.6� エ宐芲胆桧鳅넞涸「霚暟䎾罌贊「霚暟エ宐芲胆た㼆絛✮⵫ꆀㄤ㹊낉⸓暟涸䕧ㆇ䎾鷥䭊

ざ鷓涸「霚暟絛✮倰䒭扪胊䧴䲜Ⰶ껓俱կ㥵ꅷ欽扪胊倰䒭絛✮䎾鷥䭊宐⚹很㯮կ�
7.2� 「霚暟涸絛✮倰䒭�
7.2.1� 「霚暟䎾絑〡絛✮կ呏研「霚暟涸䚍餘⿺➃⡤硼虛䶑Ⰶꆀ鷥䭊䲜Ⰶ껓俱䧴껏宐ծ扪胊涸

倰䒭絛✮「霚暟կ䎾霫絈霹僈「霚暟ꂁⵖ倰岁ծ絛✮倰岁ㄤ傞ꢂկ�
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7.2.2� 扪胊絛✮「霚暟傞䎾呏研霚낉涸暵挿ㄤ「霚暟涸椚⻊䚍餘鷥䭊鷓ざ涸很㯮很⵫ծ⸔䝧
⵫䧴✌⻊⵫㼜「霚暟很鍒䧴䝧嵥✵很㯮⚥կ很㯮♧菚〳鷥欽襒껰宐ծ紱ⲙ宐ծ굹欽嗃暟屘ծ굹
欽巤磋ծ僈脸ծ續歌㛇紦絶稇ծ訴祪腒肘ꃑꂾ瘝㥵⢪欽Ⱖ➭很㯮䎾霹僈椚歋կ䨾鷥欽涸很㯮劥魧
䎾♶❡欰嫫䚍⡲欽♸「霚暟ぐ䧭ⴔ⛓ꢂ♶封欰⻊㷖导䎾⚂⥂䭯Ⱖ珘㹁䚍偽暵婋ⵞ慨䚍䧴孞
㄂կ�
7.2.3� 䲜Ⰶ껓俱䧴껏宐倰䒭絛✮「霚暟傞䎾⥂霆「霚暟涸珘㹁䚍ծ㖲♧䚍⿺鷓〡䚍⟄♶䕧ㆇ

⸓暟䶑굹ծ껏宐ꆀㄤ蠒Ⱞ㖲邂⚹⾲ⴭկ䔲「霚暟㖈껓俱⚥涸⸈Ⰶꆀ馄鵂 5w/w傞꨽罌贊⸓
暟涸蠒Ⱞ꨽銳絕ざ「霚暟涸跗涯餘ゎꆀ㼜ぐ絆껓俱跗涯餘宐䎂靈侮♧荝䎇霹僈Ⱘ⡤靈侮倰岁կ
껓俱⚥幑⸈「霚暟涸嫱⢾剒넞♶馄鵂 10w/wկ�
7.3� 㹊낉⸓暟涸鷥䭊�
㹊낉⸓暟䎾痗ざ湱䎾㕂㹻叻ⲥ涸銳宠ず傞絕ざ⥂⨴⸆腊㥵鳇⸔筒㊤雵䗴ծ綕鍒⡤⸂氕⸣

瘝涸暵挿鷥䭊鷓䔲涸㹊낉⸓暟涸ㅷ禹ծ䚍ⵆㄤ䎃륁瘝կ�
8� 霚낉絕卓涸ⴼ㹁♸䎾欽�
8.1� 䚉䚍嫫䚍霚낉�
8.1.1� ⾲俱� �
㥵 LD50㼭✵➃涸硼虛〳腊䶑Ⰶꆀ涸 100 ⦔ⴭ♧菚䎾佞䒙霪「霚暟⡲⚹⥂⨴굹ㅷ⾲俱♶

ⱄ絩絯鵳遤Ⱖ➭嫫椚㷖霚낉կ�
8.1.2� ⥂⨴굹ㅷ�
8.1.2.1� 㥵 LD50㼭✵➃涸〳腊䶑Ⰶꆀ涸 100 ⦔ⴭ佞䒙霪「霚暟⡲⚹⥂⨴굹ㅷկ㥵 LD50㣐✵䧴

瘝✵ 100 ⦔罏ⴭ〳罌贊鵳Ⰶ♴♧꣌媯嫫椚㷖霚낉կ�
8.1.2.2� 㥵⸓暟劢ⴀ梡娥❖涸⵫ꆀ㣐✵䧴瘝✵ 10g/kg·BW巑渷➃⡤硼虛ꆀ涸 100 ⦔ⴭ〳鵳

Ⰶ♴♧꣌媯嫫椚㷖霚낉կ�
8.1.2.3� 㼆➃涸〳腊䶑Ⰶꆀ鳅㣐ㄤⰦ㸐♧❈暵婋⾲俱涸⥂⨴굹ㅷ䭽剒㣐罣「ꆀ岁絛✮剒㣐⵫ꆀ

⸓暟劢ⴀ梡娥❖⛲〳鵳Ⰶ♴♧꣌媯嫫椚㷖霚낉կ�
8.2� 麰⠛嫫䚍霚낉�
8.2.1� 㥵♲고霚낉㖲⚹꣊䚍ⴭ〳絩絯鵳遤♴♧姿涸嫫䚍霚낉կ�
8.2.2� 㥵麰⠛嫫䚍霚낉絆ざ⚥⚙고䧴⟄♳霚낉꣉䚍ⴭ邍爙霪「霚暟熊〳腊Ⱘ剣麰⠛嫫䚍ㄤ荝浓

⡲欽♧菚䎾佞䒙霪「霚暟䎾欽✵⥂⨴굹ㅷկ�
8.2.3� 㥵麰⠛嫫䚍霚낉絆ざ⚥♧고霚낉⚹꣉䚍呏研Ⱖ麰⠛嫫䚍絊挿ծ絕ざ「霚暟涸絕匬ⴔ區ծ

⻊㷖导䎾䚍ծ欰暟ⵄ欽䏞ծ去靧⸓⸂㷖ծꬶ㐼㸽瘝餴俱絾ざⴔ區ⱄ鷥⚙고㢊鷥霚낉荛㼱♧고⚹
⡤ⰻ霚낉կ㥵ⱄ鷥涸霚낉㖲⚹꣊䚍ⴭ〳絩絯鵳遤♴♧姿涸嫫䚍霚낉㥵Ⱖ⚥剣♧고霚낉꣉䚍
ⴭ䎾佞䒙霪「霚暟䎾欽✵⥂⨴굹ㅷկ�
8.3�28 㣔絑〡嫫䚍霚낉�
㼆〫꨽銳鵳遤䚉䚍嫫䚍ծ麰⠛嫫䚍ㄤ 28 㣔絑〡嫫䚍霚낉涸「霚暟蕯霚낉劢封梡剣僈儑嫫䚍⡲

欽絾ざⰦ➭ぐ고霚낉絕卓〳⨞ⴀⴲ姿霉⟟蕯霚낉封梡剣僈儑嫫䚍⡲欽㽍Ⱖ僽㶸㖈⵫ꆀ-导䎾Ⱒ
禹傞䎾佞䒙霪「霚暟欽✵⥂⨴굹ㅷկ�
8.4�90 㣔絑〡嫫䚍霚낉�
呏研霚낉䨾䖤涸劢錜㻋ⵌ剣㹲⡲欽⵫ꆀ鵳遤霉⟟⾲ⴭ僽�
a)劢錜㻋ⵌ剣㹲⡲欽⵫ꆀ㼭✵䧴瘝✵➃涸硼虛〳腊䶑Ⰶꆀ涸 100 ⦔邍爙嫫䚍鳅䔂䎾佞䒙

霪「霚暟欽✵⥂⨴굹ㅷկ�
b)劢錜㻋ⵌ剣㹲⡲欽⵫ꆀ㣐✵ 100 ⦔罜㼭✵ 300 ⦔罏䎾鵳遤䢨䚍嫫䚍霚낉կ�
c)劢錜㻋ⵌ剣㹲⡲欽⵫ꆀ㣐✵䧴瘝✵ 300 ⦔罏ⴭ♶䗳鵳遤䢨䚍嫫䚍霚낉〳鵳遤㸝Ⰼ䚍霉⟟կ�
8.5� 荝殻霚낉�
呏研霚낉絕卓霉⟟「霚暟僽や⚹霪㹊낉⸓暟涸荝殻暟կ蕯荝殻霚낉絕卓꣉䚍ⴭ♶ⱄ絩絯鵳遤欰

婤嫫䚍霚낉ㄤ欰婤封肫嫫䚍霚낉կ㖈荝殻霚낉⚥錜㻋ⵌ涸Ⱖ➭封肫嫫䚍䎾絕ざ 28 㣔ㄤ䧴90
㣔絑〡嫫䚍霚낉絕卓鵳遤霉⟟䗳銳傞鵳遤欰婤嫫䚍霚낉ㄤ欰婤封肫嫫䚍霚낉կ�
8.6� 欰婤嫫䚍霚낉ㄤ欰婤封肫嫫䚍霚낉�
呏研霚낉䨾䖤涸劢錜㻋ⵌ剣㹲⡲欽⵫ꆀ鵳遤霉⟟⾲ⴭ僽�
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a)劢錜㻋ⵌ剣㹲⡲欽⵫ꆀ㼭✵䧴瘝✵➃涸硼虛〳腊䶑Ⰶꆀ涸 100 ⦔邍爙嫫䚍鳅䔂䎾佞䒙
霪「霚暟欽✵⥂⨴굹ㅷկ�
b)劢錜㻋ⵌ剣㹲⡲欽⵫ꆀ㣐✵ 100 ⦔罜㼭✵ 300 ⦔罏䎾鵳遤䢨䚍嫫䚍霚낉կ�
c)劢錜㻋ⵌ剣㹲⡲欽⵫ꆀ㣐✵䧴瘝✵ 300 ⦔罏ⴭ♶䗳鵳遤䢨䚍嫫䚍霚낉〳鵳遤㸝Ⰼ䚍霉⟟կ�
8.7� 䢨䚍嫫䚍ㄤ荝浓霚낉�
8.7.1� 呏研䢨䚍嫫䚍霚낉䨾䖤涸劢錜㻋ⵌ剣㹲⡲欽⵫ꆀ鵳遤霉⟟涸⾲ⴭ僽�
a)劢錜㻋ⵌ剣㹲⡲欽⵫ꆀ㼭✵䧴瘝✵➃涸硼虛〳腊䶑Ⰶꆀ涸 50 ⦔罏邍爙嫫䚍鳅䔂䎾佞

䒙霪「霚暟欽✵⥂⨴굹ㅷկ�
b)劢錜㻋ⵌ剣㹲⡲欽⵫ꆀ㣐✵ 50 ⦔罜㼭✵ 100 ⦔罏絑㸝Ⰼ䚍霉⟟たⱿ㹁霪「霚暟〳や欽✵

⥂⨴굹ㅷկ�
c)劢錜㻋ⵌ剣㹲⡲欽⵫ꆀ㣐✵䧴瘝✵ 100 ⦔罏ⴭ〳罌贊⯈雽⢪欽✵⥂⨴굹ㅷկ� �
8.7.2� 呏研荝浓霚낉䨾䖤涸胅泿封欰桧ծ悶⠃劍ㄤ㢴封䚍瘝鵳遤荝浓霚낉絕卓ⴼ㹁涸⾲ⴭ僽ⳝ

痗ざ♴⴩䞔ⲃ⛓♧〳雩⚹荝浓霚낉絕卓꣉䚍կ蕯㶸㖈⵫ꆀ-导䎾Ⱒ禹ⴭⴼ倗꣉䚍刿〳ꬑ�
a)胅泿〫封欰㖈霚낉絆⸓暟㼆撑絆⚥偽胅泿封欰կ�
b)霚낉絆♸㼆撑絆⸓暟㖲封欰胅泿告霚낉絆封欰桧넞կ�
c)霚낉絆⸓暟⚥㢴封䚍胅泿僈儑㼆撑絆⚥偽㢴封䚍胅泿䧴〫僽㼱侨⸓暟剣㢴封䚍胅泿կ�
d)霚낉絆♸㼆撑絆⸓暟胅泿封欰桧赡偽僈儑䊵䒗告霚낉絆⚥封欰傞ꢂ鳅粉կ�
荝浓霚낉絕卓꣉䚍䎾佞䒙㼜霪「霚暟欽✵⥂⨴굹ㅷկ�
9� 㸝Ⰼ䚍絾ざ霉⟟傞꨽銳罌贊涸㔔稇�
9.1� 霚낉䭷叻涸絡雦㷖䠑⛐ծ欰暟㷖䠑⛐ㄤ嫫椚㷖䠑⛐�
㼆㹊낉⚥羟❈䭷叻涸䒗䌢筒」䎾呏研霚낉絆♸㼆撑絆䭷叻僽や剣絡雦㷖䊵䒗ծ僽や㶸㖈⵫ꆀ-

导䎾Ⱒ禹ծず碫䭷叻絕卓涸♧荝䚍ծ♶ず䚍ⵆ絕卓涸♧荝䚍ծ♸「霚暟㡮獦涸⥂⨴⸆腊涸Ⱒ翫⟄⿺
劥㹊낉㹔涸⾎〷䚍㼆撑⧩薴㔵瘝絾ざ罌贊䭷叻䊵䒗剣偽欰暟㷖䠑⛐䎇鵳♧姿ⴼ倗僽やⰨ剣嫫椚
㷖䠑⛐կ姼㢪㥵㖈「霚暟絆封梡羟猫㖈㼆撑絆尵剣封欰涸胅泿⽰⢪♸㼆撑絆嫱鳅偽絡雦㷖䠑
⛐➠銳絛✮Ⱒ岤կ�
9.2� ➃⡤硼虛〳腊䶑Ⰶꆀ鳅㣐涸「霚暟�
♧倰꬗蕯「霚暟䲜Ⰶ껓俱涸剒㣐⸈Ⰶꆀ⾲ⴭ♳剒넞♶馄鵂껓俱涸 10䧴巊⡤「霚暟絑崽

綫た➠鴪♶ⵌ劢錜㻋ⵌ剣㹲⡲欽⵫ꆀ⚹➃⡤硼虛〳腊䶑Ⰶꆀ涸錞㹁⦔侨傞絾ざⰦ➭嫫䚍霚낉
絕卓ㄤ㹊꣢➃⡤굹欽䧴껏欽ꆀ鵳遤㸝Ⰼ䚍霉⟟կ〥♧倰꬗䎾罌贊絛✮「霚暟ꆀ鵂㣐傞〳腊鸑鵂
䕧ㆇ蠒Ⱞ稇䶑Ⰶꆀ⿺Ⱖ欰暟ⵄ欽桧➢罜㼋荝羟❈♸「霚暟偽Ⱒ涸嫫椚㷖邍梡կ�
9.3� 傞ꢂ-嫫䚍佪䎾Ⱒ禹�
㼆歋「霚暟䒸饰㹊낉⸓暟涸嫫䚍佪䎾鵳遤ⴔ區霉⟟傞銳罌贊㖈ず♧⵫ꆀ宐䎂♴嫫䚍佪䎾ꥥ傞

ꢂ涸」⻊䞔ⲃկ�
9.4� ➃纈餴俱�
歋✵㶸㖈满⸓暟♸➃⛓ꢂ涸暟猫䊵䒗㖈霉⟟⥂⨴굹ㅷ⿺Ⱖ⾲俱涸㸝Ⰼ䚍傞䎾㽴〳腊佐꧋➃

纈䱹鍘「霚暟た涸导䎾餴俱կ➃⡤涸嫫暟⸓⸂㷖䧴去靧餴俱㼆✵㼜⸓暟霚낉絕卓硼雿ⵌ➃⡤Ⱘ剣熊
ꅾ銳涸⿬罌䠑⛐կ�
9.5� ⸓暟嫫䚍霚낉ㄤ⡤㢪霚낉餴俱�
劥玐䎸䨾⴩涸ぐ고⸓暟嫫䚍霚낉ㄤ⡤㢪霚낉禹絡僽呏研湡⵸盗椚岁錞嫫椚㷖錞㹁䨾䖤ⵌ涸

ꅾ銳餴俱⛲僽鵳遤㸝Ⰼ䚍霉⟟涸⚺銳⣜研կ絕ざⰦ➭勻彂✵雦皾嫫椚㷖ծ⡤㢪霚낉䧴⡤ⰻ霚낉涸
湱Ⱒ餴俱剣⸔✵刿⸈Ⰼ꬗㖑鍒ꅺ㹊낉絕卓⨞ⴀ猰㷖涸霉⟟կ�
9.6� ♶烁㹁禹侨�
⽰㸝Ⰼ禹侨կ㼜⸓暟嫫䚍霚낉絕卓㢪硼ⵌ➃傞ꊹ✵⸓暟♸➃涸暟猫ㄤ⚡⡤⛓ꢂ涸欰暟㷖䊵

䒗♶烁㹁禹侨鸑䌢⚹ 100告〳呏研「霚暟涸⾲俱勻彂ծ椚⻊䚍餘ծ嫫䚍㣐㼭ծ去靧暵挿ծ襴獤
䚍ծ䱹鍘涸➃纈薴㔵ծ⥂⨴굹ㅷ⿺Ⱖ⾲俱⚥涸⢪欽ꆀㄤ➃涸〳腊䶑Ⰶꆀծ⢪欽薴㔵⿺⸆腊瘝㔔稇勻
絾ざ烁㹁Ⱖ㸝Ⰼ禹侨涸㣐㼭կ�
9.7� 嫫暟⸓⸂㷖霚낉涸餴俱�
嫫暟⸓⸂㷖霚낉僽㼆⻊㷖暟餘鵳遤嫫椚㷖霉⟟涸♧⚡ꅾ銳倰꬗㔔⚹♶ず⻊㷖暟餘⿺⵫ꆀ㣐

㼭㖈嫫暟⸓⸂㷖䧴去靧倰꬗涸暟猫䊵ⵆ䖃䖃㼆嫫䚍⡲欽䕧ㆇ熊㣐կ㖈嫫䚍霚낉⚥⾲ⴭ♳䎾㽴ꆀ
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⢪欽♸➃Ⱘ剣湱ず嫫暟⸓⸂㷖䧴去靧垷䒭涸⸓暟ㅷ禹勻鵳遤霚낉կ灇瑕「霚暟㖈㹊낉⸓暟ㄤ➃⡤ⰻ
エ佐ծⴔ䋒ծ䱗屧ㄤ欰暟鲮⻊倰꬗涸䊵ⵆ㼆✵㼜⸓暟霚낉絕卓㢪硼ⵌ➃ㄤ꣭⡛♶烁㹁䚍Ⱘ剣ꅾ銳
䠑⛐կ�
10� ⥂⨴굹ㅷ㸝Ⰼ䚍涸ꅾ倝霉⟟� �
㸝Ⰼ䚍霉⟟涸⣜研♶➑➑僽㸝Ⰼ䚍嫫椚㷖霚낉涸絕卓罜⚂♸䔲傞涸猰㷖宐䎂ծ䪮助勵⟝⟄⿺

爢⠔絑崸ծ俒⻊㔔稇剣Ⱒկ㔔姼ꥥ满傞ꢂ涸硼獴爢⠔絑崸涸封㾝ծ猰㷖䪮助涸鵳姿䔲㼆⾲俱
䧴❡ㅷ涸㸝Ⰼ䚍灇瑕剣倝涸猰㷖雩霋傞䎾絕ざ❡ㅷ♳䋑た➃纈굹欽鵂玐⚥封梡涸㸝Ⰼ꡼곿⟄⿺盗
椚纸匬ꅷ》涸♸㸝Ⰼ剣Ⱒ涸盗椚䲃倶㼆❡ㅷ涸㸝Ⰼ䚍鵳遤ꅾ倝霉⟟կ�

�
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�
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⥂⨴굹ㅷ⾲俱欽蝒猫㸝Ⰼ䚍�
唬낉♸霉⟟䪮助䭷㼋⾲ⴭ2020 䎃晜�

1� 薴㔵�
劥䭷㼋⾲ⴭ錞㹁✫⥂⨴굹ㅷ⾲俱欽絈蝒ծ⚏朐溫蝒㶩㹊⡤ꤑ㢪ㄤꃋ嫢涸㸝Ⰼ䚍霉⟟⚥涸荝

氻䚍嫫⸂唬낉♸霉⟟玐䎸ㄤ倰岁կ�
劥䭷㼋⾲ⴭ鷓欽✵⥂⨴굹ㅷ⾲俱欽蝒猫⺫䭍⥂⨴굹ㅷꂁ倰欽⿺⾲俱欰❡欽蝒猫涸荝氻䚍唬

낉♸霉⟟կ�
劥䭷㼋⾲ⴭ♶鷓欽✵㛇㔔筒鸣䗎欰暟蝒猫ㄤ㖈䧮㕂偽⢪欽⛴䟗涸蝒猫荝氻䚍唬낉♸霉⟟կ�
2� 助露ㄤ㹁⛐�
2.1� 荝氻䚍Pathogenicity�
䗎欰暟䠭群㺋⚺鸣䧭⨴䐀䰀㹲䒸饰氬氻涸腊⸂կ�
2.2� ❡嫫腊⸂Toxigenicity�
䗎欰暟❡欰㼆➃ㄤ⸓暟剣嫫⡲欽涸崞䚍去靧❡暟涸腊⸂կ�
2.3� 嫫䚍Toxicity�
䗎欰暟⿺Ⱖ去靧❡暟㼆纸⡤〳腊鸣䧭涸悶㖈⠟㹲♶葻导䎾կ�
3� 㼆䬾霉⟟䗎欰暟蝒猫꨽䲿❜涸㛇劥餴俱銳宠�
㖈鵳遤荝氻䚍霉⟟霚낉⵸蝒猫鷐唬⽀⡙꨽䲿⣘⟄♴餴俱⣘霉⟟⽀⡙㹎呍կ�
3.1� 㛇劥⥌䜂�
䬾霉⟟蝒猫ぜ獦⺫䭍㷖ぜծ⤺ぜծ剎欽ぜծ䬘♨ぜ瘝ծ勻彂⿺欽鸀կ�
3.2� 蝒猫ⴔ碫㷖餴俱�
䲿⣘歋剣蝒猫ꊹ㹁餴餘涸纸匬ⴀⰨ涸㼆䬾霉⟟蝒猫涸錞薴ծ猰㷖涸ⴔ碫㷖㾩ծ猫ぜ獦⿺吳

餴俱կ絈蝒涸ⴔ碫ㄤㄐぜ䎾黽䗄⾲呍欰暟ⴔ碫㷖㕂꣢㨼プ⠔International�Committee�on�
Systematics�of�Prokaryotes涸錞㹁䎇痗ざ⾲呍欰暟㕂꣢ㄐぜ岁錞International�Code�of�
Nomenclature�of�Prokaryotes銳宠կ溫蝒涸ⴔ碫ㄤㄐぜ䎾䭽㕂꣢豄碫ծ溫蝒ㄤ嗃暟ㄐぜ岁錞
International�Code�of�Nomenclature�for�algae,�fungi,�and�plants鵳遤կ�
3.3� 蝒猫ꊹ㹁餴俱�
呏研湡⵸溶剣涸濼霋䲿⣘㛇✵邍㘗⿺㛇㔔崵䎸䪮助ꊹ㹁ⵌ猫宐䎂涸餴俱կ⡲⚹⥂⨴굹ㅷ涸⸆

佪䧭ⴔ崞蝒鵮䎾䲿⣘ꊹ㹁ⵌ吳宐䎂涸餴俱կ�
3.4� 蝒猫欰Ɤ梠㞯勵⟝餴俱�
䲿⣘䬾霉⟟蝒猫欰Ɤ剒鷓㛆Ⱞ㛇⿺㛆Ⱞ勵⟝㛆Ⱞ傞ꢂծ㛆Ⱞ庛䏞ㄤ弪䏞ծ⯕撑瘝⟄⿺蝒

猫⥂诡⿺㢕㡫倰岁瘝湱Ⱒ餴俱կ�
3.5� 霶」蝒猫�
絑鵂霶」涸蝒猫鵮꨽䲿⣘霫絈涸蝒猫霶」倰岁⺫䭍⢪欽涸霶」⵫ծ霶」勵⟝⿺霶」霚낉崨玐

瘝ㄤ♶㼱✵ 100 去⠛去ꢂꥬ♶㼱✵ 7㣔涸麰⠛珘㹁䚍灇瑕䫣デկ�
3.6� 欰❡湱Ⱒ⥌䜂�
⺫䭍告♶ꣳ✵䬾霉⟟蝒猫㸝Ⰼ欽✵⥂⨴굹ㅷ涸欰❡雵䔶ծ䊨蒌崨玐ծ⟱⚌叻ⲥ瘝餴俱կ�
3.7� 㕂ⰻ㢪㸝Ⰼ䚍霉⟟餴俱絾鶣�
㛇✵㕂ⰻ㢪俒柄侨研䲿⣘䬾霉⟟蝒猫涸㕂ⰻ㢪⢪欽⾎〷ㄤ㸝Ⰼ䚍霉⟟餴俱⺫䭍Ⱖ荝氻䚍ㄤ

❡嫫腊⸂涸䫣デծ灇瑕俒柄䧴絾鶣瘝蕯偽䬾霉⟟蝒猫涸♳鶣餴俱䎾䲿⣘㖈❵続Ⱒ禹♳♸Ⱖ湱鵛
猫㾩涸㸝Ⰼ䚍霉⟟餴俱կ�
3.8� Ⱖ➭㕂㹻䪠ⲥ餴俱�

� � � � 䲿⣘Ⱖ➭㕂㹻溶䪠ⲥ䬾霉⟟蝒猫⡲⚹苇굹邉⯎⵫ծ⸆腊굹ㅷ䧴兜鸑굹ㅷ欰❡⢪欽涸湱Ⱒ霆僈餴
俱կ�
3.9� Ⱖ➭꨽銳霹僈涸⥌䜂կ�
4� 霉⟟倰岁�
㼆溶絑䲿⣘⟄♳餴俱涸䬾霉⟟蝒吳〳⟄䭽撑⟄♴倰岁䒓㾝霉⟟կ�
4.1� Ⰼ㛇㔔絆崵䎸Whole�Genome�Sequencing,�WGS�
4.1.1� 㛇㔔崵䎸�
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㼆䬾霉⟟蝒吳鵳遤Ⰼ㛇㔔絆崵䎸ⴔⵆ蜦䖤Ⱖ㛇㔔絆模䧭㕃ㄤ呥卹㕃崵䎸䫣デ䎾⺫䭍告♶
ꣳ✵⟄♴⥌䜂� �
-� DNA 䲿》倰岁�
-� 崵䎸倰呩⿺⟉㐼霃㢊�
-� 䎸⴩絆鄳倰岁�
-� 䎸⴩餘ꆀ霉⟟�
-� FASTA 俒⟝�
-� ♸곫劍㛇㔔絆㣐㼭湱Ⱒ涸ꅾ〜纈Contigs䚪Ɤ䏞�
-� 㛇㔔岤ꅺ崨玐�
-� 㼆溫蝒罜鎊鵮꨽䲿⣘➢湱Ⱒ侨研䎽⚥蜦䖤涸Ⰼ㛇㔔絆岤ꅺ餘ꆀ⥌䜂կ�
4.1.2� 㛇㔔䎸⴩ⴔ區�
㼜䬾霉⟟蝒吳涸Ⰼ㛇㔔絆䎸⴩♸溶剣涸侨研䎽⺫䭍告♶ꣳ✵嫫⸂㛇㔔侨研䎽VFDBծ嫫⸂

/荝氻䀙侨研䎽PAIDBծ欰暟꣈䖵侨研䎽MvirDB瘝剒倝晜劥⚥㶸⪰涸䎸⴩鵳遤嫱㼆䎇ⴔ區
䬾霉⟟蝒吳麰⠛暟餘⚥♸荝氻僈烁湱Ⱒ涸溶濼嫫⸂㔔㶩ㄤ嫫稇去靧湱Ⱒ㛇㔔涸㶸㖈䞔ⲃկ䎾䲿⣘⺫
䭍告♶ꣳ✵⟄♴⥌䜂涸ⴔ區䫣デ�
-� 嫫⸂/荝氻䚍䧴❡嫫湱Ⱒ㛇㔔ぜ獦ծ䨾㖈⡙縨ծ♸剒倝侨研䎽⚥溶剣嫫⸂㛇㔔涸⼐ꂁ䏞

瘝⥌䜂�
-� 綘瀦涸跗涯⿺䎸⴩尼�
-� 嫫⸂/荝氻㔔㶩嫫稇❡欰ծ⤀鄆ㄤ磨꣡㔔㶩瘝�
-� 䎸⴩Ɤ䏞銻渷䏞60%�
-� 鳕Ⰶ䎸⴩♸侨研䎽⚥䎸⴩涸⼐ꂁ䏞85%ㄤ e⧩<10-5�
-� 侨研䎽⚥溶剣涸蝒吳ぜ獦�
-� 㛇㔔絆㕃靶�
-� 䬾霉⟟涸溫蝒蝒吳鵮䎾呏研俒柄䫣麤腊㢿❡欰涸嫫稇碫ⵆꛏ㼆䚍唬程僽や㶸㖈嫫稇ざ䧭Ⱒ

ꝶ㛇㔔⿺Ⱖ㛇㔔瞭կ�
4.2� ⸓暟荝氻䚍霚낉�
歋Ⱘ㢊蝒猫荝氻䚍唬낉ㄤ霉⟟餴餘涸纸匬ⴔⵆ䭽撑꣡䔶 Aծ꣡䔶 Bㄤ꣡䔶 C錞㹁涸霚낉倰

呩㼆䬾霉⟟涸⥂⨴굹ㅷ欽絈蝒ծ⚏朐溫蝒ծꃋ嫢蝒吳䒓㾝荝氻䚍唬낉㼆絕卓⨞ⴀ霉⟟䎇ⴀⰨ䫣
デկ�
4.3� ❡嫫霚낉�
㼆羟❈腊㢿❡欰嫫稇涸䗎欰暟䎾㖈㢴猫㛇餘ㄤ勵⟝♴⽀ㅷ猫㔿⡤ծ㢴ㅷ猫㔿⡤㢕ざծ♶ず

䧭ⴔ涸巊⡤絆ざ瘝鵳遤❡嫫霚낉䎇䭽撑㕂㹻叻ⲥ唬崵倰岁䧴㕂꣢絆絉/湱Ⱒ㕂㹻錞㹁涸叻ⲥ唬崵
倰岁鵳遤剣嫫崞䚍去靧❡暟ゎꆀ唬崵կ�
5� 絕卓ⴼ㹁�
5.1� 忘駈⟄♴䨾剣勵⟝罏〳欽✵⥂⨴굹ㅷկ�
5.1.1� ⸓暟霚낉儑爙偽荝氻䚍կ�
5.1.2� ❡嫫霚낉絕卓儑爙㖈「霚涸⟣⡦♧猫㛇餘⚥㖲♶❡欰剣嫫崞䚍去靧❡暟կ�
5.1.3� 呏研梡剣濼霋Ⰼ㛇㔔絆䎸⴩ⴔ區劢封梡㶸㖈溶濼涸嫫⸂/荝氻㛇㔔䧴嫫稇ざ䧭Ⱒꝶ㛇

㔔⿺Ⱖ㛇㔔瞭կ�
5.2� Ⰼ㛇㔔絆䎸⴩⚥封梡ゎ剣溶濼嫫⸂/荝氻㛇㔔䧴嫫稇ざ䧭Ⱒꝶ㛇㔔⿺Ⱖ㛇㔔瞭告⸓暟

霚낉儑爙♶Ⱘ剣荝氻䚍ծ䧴❡嫫霚낉唬崵ⵌ溶濼涸剣嫫崞䚍去靧❡暟告Ⱖ宐䎂鳅⡛Ɤ劍䶑Ⰶ㼆➃
⡤⨴䐀偽䕧ㆇ絕ざ㕂ⰻ㢪⢪欽⾎〷〳欽✵⥂⨴굹ㅷկ�
5.3� ⸓暟霚낉儑爙Ⱘ剣荝氻䚍䧴❡欰넞宐䎂溶濼剣嫫去靧❡暟Ɤ劍䶑Ⰶ〳腊䕧ㆇ➃⡤⨴

䐀♶腊欽✵⥂⨴굹ㅷկ�
�
�
�
�
�
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꣡䔶 A� �
(錞薴䚍꣡䔶)�

⥂⨴굹ㅷ⾲俱欽絈蝒荝氻䚍唬낉倰岁�
1� 薴㔵�

� � � � 劥倰岁錞㹁✫⥂⨴굹ㅷ⾲俱欽絈蝒涸荝氻䚍唬낉倰岁կ�
� � � � 劥倰岁鷓欽✵⥂⨴굹ㅷ⾲俱欽絈蝒涸荝氻䚍唬낉կ�
2� 霃㢊ㄤ勞俱�
ꤑ䗎欰暟㹊낉㹔䌢錞抣蝒ㄤ㛆Ⱞ霃㢊㢪Ⱖ➭霃㢊♸勞俱㥵♴�
2.1� 䛎庛㛆Ⱞ盲36˫±1˫կ�
2.2� 猌䗱纸猌䗱⸂³3000�´�gկ�
2.3� 歏㶩㣔䎂䠭ꆀ 0.1�g� ㄤ 0.001�gկ�
2.4� 嫱崴⟉կ�
2.5� 庛弪䏞雦կ�
2.6� 儑䗎Ꞥ10×։100×կ�
2.7� ⾔孻㛆Ⱞ鄳縨⾔孻緵ծ⾔孻盲կ�
2.8� 偽蝒ꝭ䕎櫕㺂ꆀ 100�mLծ500�mLկ�
2.9� 偽蝒エ盗1�mLⰨ 0.01�mL ⵠ䏞ծ10�mLⰨ 0.1�mL ⵠ䏞կ�
2.10� 偽蝒霚盗16�mm×160�mmկ�
2.11� 偽蝒㛆Ⱞ渓湬䖈 90�mmկ�
2.12� 偽蝒ꆀ瘲㺂ꆀ 100�mLկ�
2.13� 䗎ꆀ獴巊㐼⿺ꂁ㤛卦㣢ꆀ玐⚹ 100�μL։1000�μLկ�
2.14� 岤㼘㐼ꆀ玐⚹ 100�μL։1000�μLկ�
2.15� 㼭롖扪胊ꛏ㣢կ�
3� 㛆Ⱞ㛇ㄤ霚⵫�
3.1� 偽蝒欰椚渮宐㉁ㅷ⻊涸欰椚渮宐䧴 8.5�g�NaCl 很✵ 1000�mL 襒껰宐⚥ⴔ鄳た 121˫넞

⾓抣蝒 15�min㢊欽կ�
3.2�LB 聘寖㛆Ⱞ㛇㉁ㅷ⻊㛆Ⱞ㛇䭽撑❡ㅷ霹僈⛼欽襒껰宐ꂁⵖ⯎ⴔ⸈掚很鍒たⴔ鄳121˫

넞⾓抣蝒 15�min㢊欽կ�
3.3�LB 楹腒䎂匣㉁ㅷ⻊㛆Ⱞ㛇䭽撑❡ㅷ霹僈⛼欽襒껰宐ꂁⵖ⯎ⴔ⸈掚很鍒たⴔ鄳121˫넞

⾓抣蝒 15�minⵖ㢊 LB楹腒䎂匣㢊欽կ�
3.4� ⼱脪孽ꃑ渮ꃑ渮⪰㢊巊獦》 500�mg ⼱脪孽ꃑ渮ꃑ渮✵ 50�mL 偽蝒猌䗱盗⚥⸈Ⰶ 10�mL

襒껰宐⯎ⴔ很鍒た欽 0.22�μm䗎㶰応芘鵂応ꤑ蝒た㢊欽կ�
3.5� ゎ剣⼱脪孽ꃑ渮ꃑ渮涸MRS 聘寖㛆Ⱞ㛇㉁ㅷ⻊MRS 聘寖㛆Ⱞ㛇䭽撑❡ㅷ霹僈⛼欽襒껰

宐ꂁⵖ⯎ⴔ⸈掚很鍒たⴔ鄳121˫넞⾓抣蝒 15�min䖉㛆Ⱞ㛇ⲇ⽲荛 50˫䊩〸傞⸈Ⰶ䭽 3.4
ⵖ㢊涸⼱脪孽ꃑ渮ꃑ渮⪰㢊巊⢪㛆Ⱞ㛇⚥⼱脪孽ꃑ渮ꃑ渮涸絊崽䏞⚹ 500�μg/mL㢊欽կ�
3.6� ゎ剣⼱脪孽ꃑ渮ꃑ渮MRS 楹腒䎂匣㉁ㅷ⻊MRS 楹腒㛆Ⱞ㛇䭽撑❡ㅷ霹僈⛼欽襒껰宐ꂁ

ⵖ⯎ⴔ⸈掚很鍒たⴔ鄳121˫넞⾓抣蝒 15�min䖉㛆Ⱞ㛇ⲇ⽲荛 50˫䊩〸傞⸈Ⰶ䭽 3.4 ⵖ㢊
涸⼱脪孽ꃑ渮ꃑ渮⪰㢊巊⢪㛆Ⱞ㛇⚥⼱脪孽ꃑ渮ꃑ渮涸絊崽䏞⚹ 500�μg/mL欽✵ⵖ㢊ゎ剣⼱脪
孽ꃑ渮ꃑ渮涸MRS 楹腒䎂匣կ�
3.7� ゎ剣⼱脪孽ꃑ渮ꃑ渮涸⿽娂勍蝒楹腒䎂匣㉁ㅷ⻊⿽娂勍蝒楹腒㛆Ⱞ㛇䭽撑❡ㅷ霹僈⛼欽

襒껰宐ꂁⵖ⯎ⴔ⸈掚很鍒たⴔ鄳121˫넞⾓抣蝒 15�min䖉㛆Ⱞ㛇ⲇ⽲荛 50˫䊩〸傞⸈Ⰶ 3.4
⚥ⵖ㢊涸⼱脪孽ꃑ渮ꃑ渮⪰㢊巊⢪⼱脪孽ꃑ渮ꃑ渮涸絊崽䏞⚹ 500�μg/mL欽✵ⵖ㢊ゎ剣⼱脪孽
ꃑ渮ꃑ渮涸⿽娂勍蝒楹腒䎂匣կ�
4� 㹊낉⸓暟�
鷥欽 SPF 紩傹僈䧴 ICR ⨴䐀䧭䎃㼭롖꧘꧆ぐ⼱⡤ꅾ薴㔵⚹ 18.0�g։22.0�gկ�
5� 乼⡲姿낢�

� � � � 䨾剣䬾霉⟟涸蝒吳䗳곢⢪欽艎臼岤㼘ㄤ絑〡扪胊⚙猫鸀䖈絛✮⸓暟「霚暟⟄霉⟟♶ず「霚暟
凐ꪪ鸀䖈㼆⸓暟涸荝氻䚍կ�
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5.1� 艎臼岤㼘�
5.1.1� 蝒吳崞⻊�
湡⵸䧮㕂溶䪠ⲥ涸〳欽✵⥂⨴굹ㅷ涸絈蝒⚺銳僽⿽娂勍蝒㾩ㄤ✌勍蝒㾩ꤑ鵯⚙⚡㾩⟄㢪涸Ⱖ

➭倝歍䫣蝒猫㖈⟄♴䲽鶣⚥㖲⢪欽Ⱖ➭絈蝒կ�
呏研鷐唬蝒吳涸⥂㶸朐䙖㼜⿽娂勍蝒ㄤ✌勍蝒껷⯓䱹猫ゎ剣⼱脪孽ꃑ渮ꃑ渮涸MRS 聘寖ծⰦ

➭絈蝒䱹猫 LB聘寖䧴鷓✵霪蝒欰Ɤ涸剒鷓巊⡤㛆Ⱞ㛇⚥䎇縨鷓㹆涸㛆Ⱞ勵⟝♴⺫䭍㛆Ⱞ庛
䏞ծ弪䏞⾔孻ծ꨽孻ծ䗎꨽孻瘝㛆Ⱞ♧㹁傞ꢂ㛆Ⱞ傞ꢂꟋ瀊錠♶ず蝒猫罜䒗կ�
5.1.2� 蝒䝧巊ⵖ㢊�
㼜 5.1.1 ⚥崞⻊涸⿽娂勍蝒䱹猫ゎ剣⼱脪孽ꃑ渮ꃑ渮涸MRS 楹腒䎂匣䧴ゎ剣⼱脪孽ꃑ渮ꃑ渮涸

⿽娂勍蝒楹腒䎂匣✌勍蝒䱹猫ゎ剣⼱脪孽ꃑ渮ꃑ渮涸MRS 楹腒䎂匣Ⱖ➭絈蝒䱹猫 LB楹腒䎂匣
䧴鷓䎾✵霪蝒欰Ɤ涸剒鷓㛆Ⱞ㛇楹腒䎂匣㖈錞㹁涸鷓㹆㛆Ⱞ勵⟝♴⺫䭍㛆Ⱞ庛䏞ծ弪䏞⾔
孻ծ꨽孻ծ䗎꨽孻瘝㛆Ⱞ♧㹁傞ꢂ㛆Ⱞ傞ꢂꟋ瀊錠♶ず蝒猫罜䒗たⵉ》䎂匣♳涸蝒衅㼜
Ⱖ䝧嵥✵偽蝒欰椚渮宐⚥⯎ⴔ幊⺣た欽鷓ꆀ偽蝒欰椚渮宐靈侮蝒䝧巊崽䏞䎇嫱崴⢪剒絊蝒䝧
巊⚥涸蝒崽䏞鴪ⵌ 5.0×107�CFU/mL欽✵㼭롖艎臼岤㼘կ�
5.1.3� 岤㼘�
㼭롖♶㼱✵ 40 〫꧘꧆ぐ⼱ꥥ纸ⴔ䧭 4絆嫦絆♶㼱✵ 10 〫⺫䭍꧆䚍㼭롖偽蝒欰椚渮

宐㼆撑絆ծ꧆䚍㼭롖蝒䝧巊絆ծ꧘䚍㼭롖偽蝒欰椚渮宐㼆撑絆ծ꧘䚍㼭롖蝒䝧巊絆կ嫦〫㼭롖岤㼘
0.2�mL⽰「霚暟絆嫦〫㼭롖岤㼘蝒ꆀ♶㼱✵ 1.0×107�CFUկ�
5.1.4� 錜㻋�
⸓暟艎臼岤㼘た嫦㣔錜㻋 1妃荛㼱鵶絯錜㻋 21�dկ�
錜㻋䎇雵䔶㼭롖淼肌ㄤ嬁ծ滚漋ㄤ磨芘ծㄎエ䞔ⲃծ肈⡤崞⸓ծ遤⚹倰䒭瘝剣偽䒗䌢կ暵ⵆ岤

䠑錜㻋僽やⴀ梡䮷괋ծ䬄䴬ծ艎峀ծ㍄漖ծ崨嶖ㄤ僊鶴瘝梡韌կ霚낉⵸獦ꆀ䎇雵䔶䨾剣㼭롖涸⡤
ꅾ霚낉絕勲た獦ꆀ䎇雵䔶䨾剣㶸崞㼭롖涸⡤ꅾկ㼆✵霚낉劍ꢂ娥❖涸㼭롖㽴〳腊礵烁雵䔶㼭롖
涸娥❖傞ꢂず傞獦ꅾ䎇雵䔶կ�
5.2� 絑〡扪胊�
5.2.1� 蝒侨곫⠮�
偽蝒エ》♳鶣 5.1.1 涸㛆Ⱞ巊ⴔⵆ⸈荛⚙⚡偽蝒猌䗱盗⚥嫦盗 1�mL3000�´�g� 猌䗱 10�

min䒙⿡♳幡巊た欽鷓ꆀ偽蝒欰椚渮宐靈侮蝒䝧巊崽䏞䎇嫱崴⢪剒絊蝒䝧巊⚥蝒涸崽䏞ⴔⵆ
♶⡛✵ 2.5×108�CFU/mL ㄤ 1.25×109�CFU/mL䎇ⴔⵆ雵䔶嫦mL㛆Ⱞ巊猌䗱た䨾䖤小巤暟⚥絈蝒
侨靈侮荛 2.5×108�CFU/mL ㄤ 1.25×109�CFU/mL 傞꨽⸈Ⰶ涸偽蝒欰椚渮宐涸⡤獤mLկ�
5.2.2� 蝒䝧巊ⵖ㢊�
5.2.2.1� 㛆Ⱞ♳幡巊涸ⵖ㢊�
呏研「霚⸓暟䚪侨ㄤ嫦〫⸓暟涸扪胊⡤獤雦皾䨾꨽銳涸「霚蝒吳㛆Ⱞ巊欽ꆀկエ》 5.1.1 㛆Ⱞ

巊㼜㛆Ⱞ巊♧ⴔ⚹✳3000�´�g� ぐ猌䗱 10�min た㼜♳幡巊ⴔⵆ鲮荛 100�mL 偽蝒ꆀ瘲⚥♧⼝
♳幡巊欽✵蝒䝧巊⾲巊涸ⵖ㢊〥♧⼝♳幡巊ⲇⲏ崽綫荛⾲⡤獤涸❀ⴔ⛓♧⡲⚹ 5⦔崽綫♳幡
巊㢊欽կ�
5.2.2.2� 蝒䝧巊⾲巊涸ⵖ㢊�
䭽撑 5.2.1 ⚥蜦䖤涸絈蝒絊崽䏞鴪ⵌ 2.5×108�CFU/mL 䨾꨽銳涸欰椚渮宐⡤獤呏研猌䗱涸㛆Ⱞ

暟⡤獤䭽湱ず嫱⢾⸈Ⰶ 5.2.2.1 蜦䖤涸♳幡巊靈侮猌䗱た涸小巤暟⢪Ⱖ絈蝒侨鴪ⵌ 2.5×108�
CFU/mL♳幡巊ꆀ♶㢿傞〳欽瑟涯㛆Ⱞ㛇邉룅կ�
5.2.2.3 崽綫蝒䝧巊涸ⵖ㢊�
䭽撑 5.2.1 ⚥蜦䖤涸絈蝒絊崽䏞鴪ⵌ 1.25×109�CFU/mL 䨾꨽銳涸欰椚渮宐⡤獤呏研猌䗱涸㛆

Ⱞ暟⡤獤䭽湱ず嫱⢾⸈Ⰶ 5.2.2.1 蜦䖤涸 5⦔崽綫♳幡巊靈侮猌䗱た涸小巤暟⢪Ⱖ絈蝒侨鴪ⵌ
1.25×109�CFU/mLկ�
5.2.3� 扪胊� �
㼭롖♶㼱✵ 80 〫꧘꧆ぐ⼱ⴔⵆꥥ纸ⴔ䧭 8絆嫦絆♶㼱✵ 10 〫⺫䭍꧆䚍㼭롖㛆Ⱞ㛇

㼆撑絆ծ꧆䚍㼭롖蝒䝧巊絆ծ꧆䚍㼭롖 5⦔崽綫㛆Ⱞ㛇㼆撑絆ծ꧆䚍㼭롖 5⦔崽綫蝒䝧巊絆꧘䚍
㼭롖㛆Ⱞ㛇㼆撑絆ծ꧘䚍㼭롖蝒䝧巊絆ծ꧘䚍㼭롖 5⦔崽綫㛆Ⱞ㛇㼆撑絆ծ꧘䚍㼭롖 5⦔崽綫蝒䝧
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巊絆կぐ絆㖲⟄ 20�mL/kg·BW涸⡤獤絛㼭롖扪胊鵶絯扪胊 3�d껷妃扪胊⵸㼭롖䎾犜굹鵂㢹16�
h扪胊た 3�h։4�h ㊠굹կ�
5.2.4� 錜㻋� �
⸓暟絑〡扪胊た嫦㣔錜㻋 1妃荛㼱鵶絯錜㻋 21�d錜㻋䭷叻ず 5.1.4կ�
6� 絕卓♸䫣デ�
㼆5.1ㄤ5.2涸⸓暟霚낉絕卓鵳遤絡雦㷖ⴔ區ㄤ絾ざ霉⟟⺫䭍�
1「霚暟㼆⸓暟♧菚⨴䐀䞔ⲃ剣偽♶葻䕧ㆇկ�
2「霚暟㼆⸓暟⡤ꅾ瘝䭷叻涸䕧ㆇկ�
3「霚暟絆⸓暟娥❖䞔ⲃկ�
4蕯「霚暟絆⸓暟㖈霚낉劍ꢂ劢ⴀ梡⚥嫫氿朐䧴娥❖⚂⡤ꅾ瘝䭷叻♸㼆撑絆湱嫱䊵䒗偽絡

雦㷖䠑⛐⽰〳ⴼ㹁霪蝒吳偽荝氻䚍蕯「霚暟絆⸓暟㖈霚낉劍ꢂⴀ梡⚥嫫氿朐䧴娥❖䧴霚낉劍ꢂ
⡤ꅾ瘝䭷叻♸㼆撑絆湱嫱剣儑衼䚍䊵䒗⽰〳ⴼ㹁霪蝒吳Ⱘ剣荝氻䚍կ�
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꣡䔶 B�
(錞薴䚍꣡䔶)�

� � � � ⥂⨴굹ㅷ⾲俱欽⚏朐溫蝒涸荝氻䚍唬낉倰岁�
1� 薴㔵�

� � � � 劥倰岁錞㹁✫⥂⨴굹ㅷ⾲俱欽⚏朐溫蝒涸荝氻䚍唬낉倰岁կ�
� � � � 劥倰岁鷓欽✵⥂⨴굹ㅷ⾲俱欽⚏朐溫蝒涸荝氻䚍唬낉կ�
2� 霃㢊ㄤ勞俱�
ꤑ䗎欰暟㹊낉㹔䌢錞抣蝒⿺㛆Ⱞ霃㢊㢪Ⱖ➭霃㢊ㄤ勞俱㥵♴�
2.1� 䛎庛㛆Ⱞ盲28˫±1˫կ�
2.2� 歏㶩㣔䎂䠭ꆀ⚹ 0.1�gկ�
2.3� ꝭ䕎櫕㺂ꆀ⚹ 500�mLկ�
2.4� 偽蝒エ盗1�mLⰨ 0.01�mL ⵠ䏞ծ10�mLⰨ 0.1�mL ⵠ䏞կ�
2.5� 儑䗎Ꞥ10×։100×կ�
2.6� 䗎ꆀ獴巊㐼⿺ꂁ㤛卦㣢ꆀ玐⚹ 100�μL։1000�μLկ�
2.7� 過椕雦侨匣կ�
2.8� 岤㼘㐼ꆀ玐⚹ 100�μL։1000�μLկ�
2.9� 㼭롖扪胊ꛏ㣢կ�
2.10� 庛弪䏞雦կ�
2.11� 䱹猫꛰կ�
2.12� 椕熋⟉䧴⸆腊湱䔲涸⟉㐼կ�
2.13� 偽蝒㛆Ⱞ渓湬䖈 90�mmկ�
3� 㛆Ⱞ㛇ㄤ霚⵫�
3.1� 띌蔠实楹腒䎂匣㉁ㅷ⻊㛆Ⱞ㛇䭽撑❡ㅷ霹僈⛼欽襒껰宐ꂁⵖ⯎ⴔ⸈掚很鍒たⴔ鄳

121˫넞⾓抣蝒 15�minⵖ㢊띌蔠实楹腒䎂匣㢊欽կ�
3.2� 끩꜊讘袕蟎祪楹腒䎂匣㉁ㅷ⻊㛆Ⱞ㛇䭽撑❡ㅷ霹僈⛼欽襒껰宐ꂁⵖ⯎ⴔ⸈掚很鍒たⴔ

鄳121˫넞⾓抣蝒 15�minⵖ㢊끩꜊讘袕蟎祪楹腒䎂匣㢊欽կ�
3.3� 偽蝒欰椚渮宐㉁ㅷ⻊涸欰椚渮宐䧴 8.5�g�NaCl 很✵ 1000�mL 襒껰宐⚥ⴔ鄳た 121˫넞

⾓抣蝒 15�min㢊欽կ�
㥵䬾霉⟟蝒吳㖈♳鶣⚙猫㛆Ⱞ㛇♳涸欰Ɤ朐䙖ㄤ❡㷋㶩ꆀ㖲♶椚䟝〳鷥欽鷓✵霪蝒吳欰Ɤㄤ

❡㷋涸Ⱖ➭㛆Ⱞ㛇կ�
4� 㹊낉⸓暟�
鷥欽 SPF 紩傹僈䧴 ICR ⨴䐀㼭롖꧘꧆ぐ⼱⡤ꅾ薴㔵⚹ 18.0�g։22.0�gկ�
5� 乼⡲姿낢�

� � � � 䨾剣䬾霉⟟蝒吳䗳곢⢪欽艎臼岤㼘ㄤ絑〡扪胊⚙猫鸀䖈絛✮⸓暟「霚暟⟄霉⟟♶ず「霚暟凐
ꪪ鸀䖈㼆⸓暟涸荝氻䚍կ�
5.1� 艎臼岤㼘�
5.1.1� 蝒䝧巊ⵖ㢊�
5.1.1.1� ❡㷋㶩ꆀ㣐涸蝒吳㼜䬾霉⟟蝒吳䱹猫✵끩꜊讘袕蟎祪楹腒䎂匣紤刼꩓㾩蝒吳䱹猫띌

蔠实楹腒䎂匣䧴鷓✵䬾霉⟟蝒吳欰Ɤ涸㛆Ⱞ㛇䎂匣28˫±1˫㛆Ⱞ 7�d։14�d た䮋》䎂匣♳涸
㷋㶩㼜Ⱖ䝧嵥✵偽蝒欰椚渮宐⚥⯎ⴔ幊⺣た欽過椕雦侨匣雦侨㷋㶩崽䏞䎇欽鷓ꆀ偽蝒欰椚
渮宐靈侮⢪Ⱖ剒絊崽䏞♶⡛✵ 5.0×107�CFU/mLկ�
5.1.1.2� ❡㷋㶩ꆀ㼱䧴♶❡㷋㶩涸蝒吳㼜䬾霉⟟蝒吳䱹猫✵鷓㹆涸㛆Ⱞ㛇♳� 28˫±1˫♴㛆

Ⱞ 7�d։14�d 䧴㖈鷓㹆涸霶㼋❡㷋勵⟝♴㛆Ⱞ♧㹁傞ꢂた䮋》䎂匣涸蝒⚏⡤⿺㷋㶩欽椕熋⟉
䧴Ⱖ➭⸆腊湱䔲涸⟉㐼㼜蝒⚏⡤熋烱絑欰椚渮宐ꅾ䝧た欽過椕雦侨匣雦侨䎇欽鷓ꆀ偽蝒
欰椚渮宐靈侮⢪蝒䝧巊⚥蝒⚏⡤晙媯侨/㷋㶩涸剒絊崽䏞♶⡛✵ 5.0×107�CFU/mLկ�
5.1.2� 岤㼘�
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㼭롖♶㼱✵ 40 〫꧘꧆ぐ⼱ⴔⵆꥥ纸ⴔ䧭 4絆嫦絆♶㼱✵ 10 〫⺫䭍꧆䚍㼭롖欰椚渮
宐㼆撑絆ծ꧆䚍㼭롖蝒䝧巊絆ծ꧘䚍㼭롖欰椚渮宐㼆撑絆ծ꧘䚍㼭롖蝒䝧巊絆嫦〫㼭롖岤㼘 0.2�
mL⽰「霚暟絆嫦〫㼭롖岤㼘涸蝒ꆀ♶㼱✵ 1.0×107�CFUկ�
5.1.3� 錜㻋�
⸓暟艎臼岤㼘た嫦㣔錜㻋 1妃荛㼱鵶絯錜㻋 21�d錜㻋䭷叻ず꣡䔶 A⚥涸 5.1.4կ�
5.2� 絑〡扪胊�
5.2.1� 蝒䝧巊ⵖ㢊�
ꤑⵖ㢊涸蝒䝧巊⚥溫蝒㷋㶩/蝒⚏⡤晙媯涸崽䏞♶⡛✵ 2.5×108�CFU/mL 㢪Ⱖ➭乼⡲姿낢ず

5.1.1կ�
5.2.2� 扪胊� �
㼭롖♶㼱✵ 40 〫꧘꧆ぐ⼱ⴔⵆꥥ纸ⴔ䧭 4絆嫦絆♶㼱✵ 10 〫⺫䭍꧆䚍㼭롖欰椚渮

宐㼆撑絆ծ꧆䚍㼭롖蝒䝧巊絆ծ꧘䚍㼭롖欰椚渮宐㼆撑絆ծ꧘䚍㼭롖蝒䝧巊絆ぐ絆㖲⟄ 20�
mL/kg·BW涸⡤獤絛㼭롖扪胊 1妃扪胊⵸犜굹鵂㢹16�h扪胊た 3�h։4�h ㊠굹կ�
5.2.3� 錜㻋� �
⸓暟絑〡扪胊た嫦㣔錜㻋 1妃荛㼱鵶絯錜㻋 21�d錜㻋䭷叻ず꣡䔶 A⚥涸 5.1.4կ�
6� 絕卓♸䫣デ�
㼆5.1ㄤ5.2涸⸓暟霚낉絕卓鵳遤絡雦㷖ⴔ區ㄤ絾ざ霉⟟ⰻ㺂ず꣡䔶A⚥涸勵薯6կ�
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꣡䔶 C�
(錞薴䚍꣡䔶)�

⥂⨴굹ㅷ⾲俱欽ꃋ嫢涸荝氻䚍唬낉倰岁�
1� 薴㔵�

� � � � 劥倰岁錞㹁✫⥂⨴굹ㅷ⾲俱欽ꃋ嫢涸荝氻䚍唬낉倰岁կ�
� � � � 劥倰岁鷓欽✵⥂⨴굹ㅷ⾲俱欽ꃋ嫢涸荝氻䚍唬낉կ�
2� 霃㢊ㄤ勞俱�
ꤑ䗎欰暟㹊낉㹔䌢錞抣蝒⿺㛆Ⱞ霃㢊㢪Ⱖ➭霃㢊ㄤ勞俱㥵♴�
2.1� 䛎庛㛆Ⱞ盲28˫±1˫կ�
2.2� 歏㶩㣔䎂䠭ꆀ⚹ 0.1�gկ�
2.3� ꝭ䕎櫕㺂ꆀ⚹ 500�mLկ�
2.4� 偽蝒エ盗1�mLⰨ 0.01�mL ⵠ䏞ծ10�mLⰨ 0.1�mL ⵠ䏞կ�
2.5� 儑䗎Ꞥ10×։100×կ�
2.6� 䗎ꆀ獴巊㐼⿺ꂁ㤛卦㣢ꆀ玐⚹ 100�μL։1000�μLկ�
2.7� 過椕雦侨匣կ�
2.8� 岤㼘㐼ꆀ玐⚹ 100�μL։1000�μLկ�
2.9� 㼭롖扪胊ꛏ㣢կ�
2.10� 庛弪䏞雦կ�
2.11� 䱹猫梠կ�
2.12� 猌䗱纸猌䗱⸂³3000�´�gկ�
2.13� 偽蝒㛆Ⱞ渓湬䖈 90�mmկ�
2.14� 偽蝒ꆀ瘲㺂ꆀ 100�mLկ�
3� 㛆Ⱞ㛇ㄤ霚⵫�
3.1� 띌蔠实楹腒䎂匣㉁ㅷ⻊㛆Ⱞ㛇䭽撑❡ㅷ霹僈⛼欽襒껰宐ꂁⵖ⯎ⴔ⸈掚很鍒たⴔ鄳

121˫넞⾓抣蝒 15�minⵖ㢊띌蔠实楹腒䎂匣㢊欽կ�
3.2� 띌蔠实㛆Ⱞ㛇㉁ㅷ⻊㛆Ⱞ㛇䭽撑❡ㅷ霹僈⛼欽襒껰宐ꂁⵖ⯎ⴔ⸈掚很鍒たⴔ鄳121˫

넞⾓抣蝒 15�minⵖ㢊띌蔠实㛆Ⱞ㛇㢊欽կ�
3.3� 偽蝒欰椚渮宐㉁ㅷ⻊涸欰椚渮宐䧴 8.5�g�NaCl 很✵ 1000�mL 襒껰宐⚥ⴔ鄳た 121˫넞

⾓抣蝒 15�min㢊欽կ�
㥵䬾霉⟟蝒吳㖈띌蔠实㛆Ⱞ㛇♳涸欰Ɤ朐䙖♶椚䟝〳鷥欽鷓✵霪蝒吳欰Ɤ涸Ⱖ➭㛆Ⱞ㛇կ�
4� 㹊낉⸓暟�
鷥欽 SPF 紩傹僈䧴 ICR ⨴䐀㼭롖꧘꧆ぐ⼱⡤ꅾ薴㔵⚹ 18.0�g։22.0�gկ�
5� 乼⡲姿낢�

� � � � 䨾剣䬾霉⟟蝒吳䗳곢⢪欽艎臼岤㼘ㄤ絑〡扪胊⚙猫鸀䖈絛✮⸓暟「霚暟⟄霉⟟♶ず「霚暟凐
ꪪ鸀䖈㼆⸓暟涸荝氻䚍կ�
5.1� 艎臼岤㼘�
5.1.1� 蝒䝧巊ⵖ㢊�
㼜䬾霉⟟蝒吳䱹猫띌蔠实楹腒䎂匣28˫±1˫㛆Ⱞ♧㹁傞ꢂ㛆Ⱞ傞ꢂꟋ瀊錠♶ず蝒猫罜䒗

たⵉ》䎂匣♳涸蝒衅㼜Ⱖ䝧嵥✵偽蝒欰椚渮宐⚥⯎ⴔ幊⺣た欽過椕雦侨匣雦侨䎇欽鷓ꆀ偽
蝒欰椚渮宐靈侮蝒䝧巊崽䏞⢪蝒䝧巊⚥蝒涸剒絊崽䏞♶⡛✵ 5.0×107�CFU/mLկ�
5.1.2� 岤㼘�
㼭롖♶㼱✵ 40 〫꧘꧆ぐ⼱ⴔⵆꥥ纸ⴔ䧭 4絆嫦絆♶㼱✵ 10 〫⺫䭍꧆䚍㼭롖欰椚渮

宐㼆撑絆ծ꧆䚍㼭롖蝒䝧巊絆ծ꧘䚍㼭롖欰椚渮宐㼆撑絆⿺꧘䚍㼭롖蝒䝧巊絆嫦〫㼭롖岤㼘 0.2�
mL⽰「霚暟絆嫦〫㼭롖岤㼘涸蝒ꆀ♶㼱✵ 1.0×107�CFUկ�
5.1.3� 錜㻋�
⸓暟艎臼岤㼘た嫦㣔錜㻋 1妃荛㼱鵶絯錜㻋 21�d錜㻋䭷叻ず꣡䔶 A⚥涸 5.1.4կ�
5.2� 絑〡扪胊�
5.2.1� 蝒吳㛆Ⱞ�
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㼜蝒吳䱹猫ⵌ띌蔠实㛆Ⱞ㛇♳28˫±1˫㛆Ⱞ♧㹁傞ꢂ㛆Ⱞ傞ꢂꟋ瀊錠♶ず蝒猫罜䒗た
㢊欽կ�
5.2.2� 蝒侨곫⠮�
偽蝒エ》♳鶣 5.2.1 涸㛆Ⱞ巊ⴔⵆ⸈荛⚙⚡偽蝒猌䗱盗⚥嫦盗 1�mL3000�´�g� 猌䗱 10�

min䒙⿡♳幡巊た欽鷓ꆀ偽蝒欰椚渮宐靈侮蝒䝧巊崽䏞䎇雦侨⢪剒絊蝒䝧巊⚥蝒涸崽䏞ⴔⵆ
♶⡛✵ 2.5×108�CFU/mL ㄤ 6.25×108�CFU/mL䎇ⴔⵆ雵䔶嫦mL㛆Ⱞ巊猌䗱た䨾䖤小巤暟⚥ꃋ嫢
蝒侨靈侮荛 2.5×108�CFU/mL ㄤ 6.25×108�CFU/mL 傞⸈Ⰶ偽蝒欰椚渮宐涸⡤獤mLկ�
5.2.3� 蝒䝧巊ⵖ㢊�
5.2.3.1� 㛆Ⱞ♳幡巊涸ⵖ㢊�
呏研「霚⸓暟䚪侨ㄤ嫦〫⸓暟涸扪胊⡤獤雦皾䨾꨽銳涸「霚蝒吳㛆Ⱞ巊欽ꆀ絩罜㼜㛆Ⱞ巊♧

ⴔ⚹✳3000�´�g� ぐ猌䗱 10�min た㼜♳幡巊ⴔⵆ鲮荛 100�mL 偽蝒ꆀ瘲⚥♧⼝♳幡巊⡲⚹蝒䝧
巊⾲巊涸ⵖ㢊〥♧⼝♳幡巊ⲇⲏ崽綫荛⾲⡤獤涸❀ⴔ⛓✳⡲⚹ 2.5 ⦔崽綫♳幡巊㢊欽կ�
5.2.3.2� 蝒䝧巊⾲巊涸ⵖ㢊�
䭽撑 5.2.2 ⚥蜦䖤涸ꃋ嫢絊崽䏞鴪ⵌ 2.5×108�CFU/mL 䨾꨽銳涸欰椚渮宐⡤獤呏研猌䗱涸㛆Ⱞ

暟⡤獤䭽湱ず嫱⢾⸈Ⰶ 5.2.3.1 蜦䖤涸♳幡巊靈侮猌䗱た涸小巤暟⢪Ⱖꃋ嫢侨鴪ⵌ 2.5×108�
CFU/mL♳幡巊ꆀ♶㢿傞〳欽瑟涯㛆Ⱞ㛇邉룅կ�
5.2.3.3� 崽綫蝒䝧巊涸ⵖ㢊�
䭽撑 5.2.2 ⚥蜦䖤涸ꃋ嫢蝒絊崽䏞鴪ⵌ 6.25×108�CFU/mL 䨾꨽銳涸欰椚渮宐⡤獤呏研猌䗱涸

㛆Ⱞ暟⡤獤䭽湱ず嫱⢾⸈Ⰶ 5.2.3.1 蜦䖤涸㛆Ⱞ♳幡巊 2.5 ⦔崽綫巊靈侮猌䗱た涸小巤暟⢪Ⱖ蝒
侨鴪ⵌ 6.25×108�CFU/mLկ�
5.2.4� 扪胊� �
㼭롖♶㼱✵ 80 〫꧘꧆ぐ⼱ⴔⵆꥥ纸ⴔ䧭 8絆嫦絆♶㼱✵ 10 〫⺫䭍꧆䚍㼭롖㛆Ⱞ㛇

㼆撑絆ծ꧆䚍㼭롖蝒䝧巊絆ծ꧆䚍㼭롖 2.5 ⦔崽綫㛆Ⱞ㛇㼆撑絆ծ꧆䚍㼭롖 2.5 ⦔蝒䝧巊絆꧘䚍㼭
롖㛆Ⱞ㛇㼆撑絆ծ꧘䚍㼭롖蝒䝧巊絆ծ꧘䚍㼭롖 2.5 ⦔崽綫㛆Ⱞ㛇㼆撑絆⿺꧘䚍㼭롖 2.5 ⦔蝒䝧巊
絆կぐ絆㖲⟄ 20�mL/kg·BW涸⡤獤絛㼭롖扪胊 1妃扪胊⵸䎾犜굹鵂㢹16�h扪胊た 3�h։4�h
㊠굹կ�
5.2.5� 錜㻋� �
⸓暟絑〡扪胊た嫦㣔錜㻋 1妃荛㼱鵶絯錜㻋 21�d錜㻋䭷叻ず꣡䔶 A⚥涸 5.1.4կ�
6� 絕卓♸䫣デ�
㼆 5.1 ㄤ 5.2 涸⸓暟霚낉絕卓鵳遤絡雦㷖ⴔ區ㄤ絾ざ霉⟟ⰻ㺂ず꣡䔶 A⚥涸勵薯 6կ�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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⥂⨴굹ㅷ椚⻊⿺⽡欰䭷叻唬낉♸霉⟟䪮助䭷㼋⾲ⴭ2020 䎃晜�

湡� 䔶�
痦♧鿈ⴔ� 䚪ⴭ�.....................................................................................................................................................�3�

♧ծ⚺곿ⰻ㺂ㄤ鷓欽薴㔵�.......................................................................................................................�4�
✳ծ㛇劥銳宠�............................................................................................................................................�5�

痦✳鿈ⴔ� ⸆佪䧭ⴔ/叻䘋䚍䧭ⴔ唬낉倰岁�...................................................................................................�7�
♧ծ⥂⨴굹ㅷ⚥紤兞㣔薗ㄤꂶꃫ涸崵㹁�.............................................................................................�8�
✳ծ⥂⨴굹ㅷ⚥㣐褖稇涸崵㹁�............................................................................................................�20�
♲ծ⥂⨴굹ㅷ⚥蓧虷薗涸崵㹁�............................................................................................................�23�
㔋ծ⥂⨴굹ㅷ⚥䊩偒聘焦涸崵㹁�........................................................................................................�25�
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Ⱉծ⥂⨴굹ㅷ⚥➃⿬涵薗涸崵㹁�........................................................................................................�31�
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⛰ծ⥂⨴굹ㅷ⚥峫⠄➭宝涸崵㹁�........................................................................................................�42�
⼧ծ⥂⨴굹ㅷ⚥坞淼稇ծ㿋取稇ծ䒗롖勚稇涸崵㹁�.....................................................................�45�
⼧♧ծ⥂⨴굹ㅷ⚥蘡孽ꃑ涸崵㹁�........................................................................................................�48�
⼧✳ծ⥂⨴굹ㅷ⚥❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇涸崵㹁�........................................................�50�
⼧♲ծ⥂⨴굹ㅷ⚥艑薗涸崵㹁�............................................................................................................�52�
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⼧❀ծ⥂⨴굹ㅷ⚥䚪랕ꂼ涸崵㹁�........................................................................................................�59�
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⼧Ⱃծ⥂⨴굹ㅷ⚥ 10-繿㛇-2-涧掜ꃑ涸崵㹁�...................................................................................�65�
⼧⛰ծ⥂⨴굹ㅷ⚥絠肅覰涵薗 XL�IX 涸崵㹁�....................................................................................�69�
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✳⼧♲ծ⥂⨴굹ㅷ⚥⸆佪䧭ⴔ/叻䘋䚍䧭ⴔ굹ㅷ㸝Ⰼ㕂㹻叻ⲥ唬崵倰岁�.................................�89�
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痦♧鿈ⴔ� 䚪ⴭ�
♧ծ⚺곿ⰻ㺂ㄤ鷓欽薴㔵�

1.劥䭷㼋⾲ⴭ錞㹁✫⥂⨴굹ㅷ⿺Ⱖ⾲俱ծ鳇俱椚⻊⿺⽡欰䭷叻唬낉♸霉⟟涸㛇劥銳宠ծ⸆佪䧭ⴔ
/叻䘋䚍䧭ⴔ唬낉倰岁ծ很⵫婎殆ㄤ鵵犜䧭ⴔ涸崵㹁銳宠կ�
2.劥䭷㼋⾲ⴭ鷓欽✵⥂⨴굹ㅷ涸岤ⱃㄤ㢊呩唬낉կ�

✳ծ㛇劥銳宠�
1.� ⥂⨴굹ㅷ䎾痗ざշ굹ㅷ㸝Ⰼ㕂㹻叻ⲥ� ⥂⨴굹ㅷոGB�16740涸ぐ고銳宠ㄤ唬낉倰岁錞

㹁կ㼆✵♶ずꂁ倰ծ♶ず䕎䙖ծ♶ず䊨蒌涸❡ㅷ歍霼➃䎾ず傞ⵖ㹁痗ざ銳宠涸椚⻊ծ⸆佪䧭ⴔ/叻
䘋䚍䧭ⴔծ䗎欰暟瘝䭷叻㼆❡ㅷ餘ꆀ鵳遤剣佪䱽ⵖկ�
2.� 湬䱹䱹鍘⥂⨴굹ㅷ涸⺫鄳勞俱䎾痗ざ湱䎾굹ㅷ㸝Ⰼ㕂㹻叻ⲥ⿺湱Ⱒ錞㹁կ�
3.� 兜鸑굹ㅷ䕎䙖❡ㅷ䎾唬崵䎇ⵖ㹁ⲙゎꆀ⿺⯈雽餏⨊䊵䭷叻䭷叻䎾痗ざշ㹁ꆀ⺫鄳㉁ㅷⲙゎ

ꆀ雦ꆀ唬낉錞ⴭոJJF�1070錞㹁կ脸㓭瘝ꬋ兜鸑굹ㅷ䕎䙖❡ㅷ䎾ⵖ㹁鄳ꆀ䧴ꅾꆀ䊵䒗䭷叻կ鄳
ꆀ䧴ⲙゎꆀ〫唬崵ⰻ㺂暟♶⺫䭍ꥬ猌勞俱կ�
4.� 剒㼭剪欽⽀⯋ゎ剣䟘䚍ꥬ猌勞俱㞅⯎涸❡ㅷ㥵脸㓭Ⱖ⸆佪䧭ⴔ䧴罏䭷叻䧭ⴔծⱚ蚋婎殆ծ

抪ⴔծ宐ⴔ瘝䭷叻⟄⿡ꤑꥬ猌勞俱脸㓭㡲涸ⰻ㺂暟⚹唬崵⽀⯋㼆✵ꬋ岁幑⸈蚋暟ծꅾꆄ㾩ծꜴծ
蒀稇㥵勞俱䌄괃蒀瘝ⴭ꨽銳鵳遤侮⡤唬崵䧴罏唬崵絕卓僈烁叻霋湱Ⱒ唬崵鿈⡙կ�
5.� 劥䭷㼋⾲ⴭ痦✳鿈ⴔ䲿⣘涸唬崵倰岁⚹硼虛倰岁岤ⱃ歍霼➃㖈㼆❡ㅷ鵳遤⸆佪䧭ⴔ/叻䘋䚍

䧭ⴔ唬崵傞䎾鷥䭊鷓ざ湱䎾❡ㅷ涸唬崵倰岁կ歍霼岤ⱃ唬낉傞䎾䲿⣘霪❡ㅷ涸ꂁ倰ծ䊨蒌ծ❡ㅷ
䪮助銳宠⿺⸆佪䧭ⴔ/叻䘋䚍䧭ⴔ唬崵倰岁⟄⿺唬崵倰岁涸鷓欽䚍ծꅾ梡䚍瘝倰岁㷖灇瑕勞俱կ唬崵
倰岁䎾猰㷖ծ鷓欽ծꅾ梡կ岤ⱃ唬낉纸匬㼆䨾꣡勞俱鵳遤㹎呍䗳銳傞鵳遤剣Ⱒ낉霆ㄤ倰岁烁雩㥵
歍䫣⽀⡙䲿⣘涸倰岁♶鷓ざ鷐唬涸呋ㅷ傞岤ⱃ唬낉纸匬♶䖤乲荈⥝筒䎾㼜剣Ⱒ䞔ⲃ导껩歍䫣⽀⡙
歋Ⱖ鵳遤灇瑕䎇䲿⣘倰岁たⱄ㼆鷐唬呋ㅷ鵳遤霚낉烁⥂霚낉倰岁♸鷐唬❡ㅷ䪮助銳宠⚥錞㹁涸倰
岁♧荝կ㢕呍唬낉纸匬䎾䭽撑歍䫣⽀⡙䲿❜涸唬낉倰岁鵳遤唬낉䎇ⴀⰨ㢕呍唬낉䫣デկ�
6.� 岤ⱃ歍霼➃䎾䔲荈遤䒓㾝䧴㨼䩯Ⱘ㢊岁㹁餴餘涸岤ⱃ唬낉纸匬䭽撑㕂㹻湱Ⱒ錞㹁ㄤ叻ⲥ瘝

銳宠呏研呋ㅷⰨ⡤䞔ⲃざ椚㖑鵳遤珘㹁䚍霚낉霃雦ㄤ灇瑕կ鸑鵂珘㹁䚍霚낉罌㻋呋ㅷ㖈♶ず梠
㞯勵⟝♴㥵庛䏞ծ湱㼆弪䏞瘝涸⻊㷖ծ暟椚⿺欰暟㷖暵䖄ꥥ傞ꢂ㟞⸈Ⱖ」⻊玐䏞ㄤ錞䖒➢罜ⴼ
倗呋ㅷ⺫鄳ծ餞㶸勵⟝ㄤ⥂餘劍ⰻ涸珘㹁䚍կ❡ㅷ珘㹁䚍ꅾ挿罌㻋䭷叻⚺銳⺫䭍䠭㸽ծ䗎欰暟ծ䄶
鍒傞ꣳ很侔傞ꣳծ很⻊䚍瘝ծ宐ⴔծpH ⧩ծꃑ⟟ծ鵂孻⻊⧩ծ⴩Ⰶ椚⻊䭷叻⚥涸暵䖄䧭ⴔ瘝ꥥ
⪰㶸勵⟝ㄤ⪰㶸傞ꢂ㺂僒封欰」⻊涸䭷叻կ❡ㅷꬋ珘㹁䚍ꅾ挿罌㻋䭷叻⚺銳⺫䭍ꊹⵆծ抪ⴔծ寓群
暟㥵꜍ծ䚪灹ծ䚪寏瘝ծ溫蝒嫫稇ծⱚ婎㥵ⰙⰙⰙծ诱诱嶡瘝ծ㕂㹻湱Ⱒ叻ⲥ⿺梡遤錞㹁剣
欽ꆀꣳⵖ涸ざ䧭蒀稇ㄤ欫㄂⵫瘝ꥥ⪰㶸勵⟝ㄤ⪰㶸傞ꢂ♶僒封欰」⻊涸䭷叻⟄⿺㕂㹻湱Ⱒ叻ⲥ⿺梡
遤錞㹁剣欽ꆀꣳⵖ涸䫒孻⻊⵫䭷叻կ�
珘㹁䚍霚낉⚹岤ⱃ歍霼➃荈遤䒓㾝涸絆絉㹊倶涸唬낉餘ꆀ䱽ⵖծ䫣デ綘ⵖծ呋ㅷㄤ咓呩盗椚瘝

䊨⡲⟄⿺ⴀⰨ涸䫣デ呔䒭ⰻ㺂䎾䔲痗ざ剣Ⱒ錞㹁կ珘㹁䚍霚낉⚹岤ⱃ歍霼➃㨼䩯唬낉涸鄄㨼䩯⽀
⡙䎾䔲⚹Ⱘ剣岁㹁餴餘涸굹ㅷ唬낉纸匬կ�
7.� 叻ⲥ錞㹁♶䖤唬ⴀ涸고湡絕卓唬崵絕卓㖈倰岁㹁ꆀꣳ⟄♳傞䭽撑Ⱘ⡤唬ⴀ⧩䫣鷐絕卓唬

崵絕卓㖈倰岁唬ⴀꣳ⟄♴傞岤僈劢唬ⴀ唬ⴀꣳ⧩唬崵絕卓㖈倰岁唬ⴀꣳ⟄♳ծ㹁ꆀꣳ⟄♴
傞岤僈唬ⴀ⚂㼭✵㹁ꆀꣳ㹁ꆀꣳ⧩唬ⴀꣳ⧩կ�
8.� ⥂⨴굹ㅷ⚥⾲俱ㄤ鳇俱䎾痗ざ⥂⨴굹ㅷ⾲鳇俱餘ꆀ銳宠涸剣Ⱒ錞㹁剣鷓欽涸㕂㹻湱Ⱒ叻ⲥծ

㖑倰叻ⲥծ遤⚌叻ⲥ瘝涸Ⱖ餘ꆀ䎾痗ざ湱Ⱒ錞㹁կ⾲鳇俱餘ꆀ銳宠ⰻ㺂剣緃고ꦼ⟄䧴偽꨽ⵖ㹁涸
䎾霹僈⾲㔔կ⾲俱蕯⚹嗃暟䲿》暟䧴罏⾲俱⿺鳇俱⸈䊨鵂玐⚥⢪欽ծꢂ䱹䒸Ⰶ剣纸很⵫傞覆⿺涸剣
纸很⵫䎾痗ざշ굹ㅷ㸝Ⰼ㕂㹻叻ⲥ� 굹ㅷ幑⸈⵫⢪欽叻ⲥոGB�2760꣡䔶 C⚥굹ㅷ䊨⚌欽⸈䊨⸔⵫
⢪欽ぜ⽀錞㹁䧴剣Ⱒ錞㹁կ⟱⚌〳呏研❡ㅷ餘ꆀ䱽ⵖ꨽銳ꅷ欽劥䭷㼋⾲ⴭ⚥痦♲鿈ⴔ很⵫婎殆涸
崵㹁倰岁㼜很⵫婎殆唬崵⴩Ⰶ⾲俱䧴❡ㅷ涸䪮助銳宠կ�
9.� 鵵犜䧭ⴔ涸唬崵⡲⚹湱䎾⥂⨴⸆腊碫ⵆ❡ㅷ涸⸆腊霚낉呋ㅷ岤ⱃ唬낉銳宠䎾䔲痗ざ劥䭷㼋

⾲ⴭ痦㔋鿈ⴔ涸錞㹁կ� �
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痦✳鿈ⴔ�
⸆佪䧭ⴔ/叻䘋䚍䧭ⴔ唬낉倰岁�

�
♧ծ⥂⨴굹ㅷ⚥紤兞㣔薗ㄤꂶꃫ涸崵㹁�

1� 薴㔵�
劥倰岁錞㹁✫⟄紤兞㣔⚹⚺銳⾲俱涸⥂⨴굹ㅷ⚥紤兞㣔薗ㄤꂶꃫ涸巊湱蒀靶崵㹁倰岁կ�
劥倰岁鷓欽✵⥂⨴굹ㅷ⚥紤兞㣔薗ㄤꂶꃫ涸崵㹁կ�

2� ⾲椚�
霚呋絑歌ꃫ馄㡮䲿》⟄ 0.01mol/L ⛩ꃑꜽ-歌ꃫ⚹崨⸓湱80+20ꅷ欽넞佪巊湱蒀靶岁稘

㢪唬崵㐼唬崵呏研⥂殆傞ꢂ㹁䚍㢪叻岁㹁ꆀկ�
3� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹GB/T�6682 錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1� ⛩ꃑꜽCH3COONH4կ� �
3.1.2� 歌ꃫCH3OH蒀靶紱կ�
3.1.3� 歌ꃫCH3OHկ� �
3.2� 叻ⲥㅷ�
紤兞㣔薗ծꂶꃫ叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞98%䧴絑㕂㹻

雩霆䎇䱇✮叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1� 紤兞㣔薗ծꂶꃫ叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�

⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
紤兞㣔薗� Salidroside� 10338-51-9� C14H20O7� 300.30�
ꂶꃫ� Tyrosol� 501-94-0� C8H10O2� 138.16�

3.3� 叻ⲥ很巊ꂁⵖ�
3.3.1� 紤兞㣔薗叻ⲥ⪰㢊巊2.0mg/mLⲥ烁獦》紤兞㣔薗叻ⲥㅷ 20mg礵烁荛 0.01mg✵ 10mL
㺂ꆀ櫕⚥欽歌ꃫ3.1.2很鍒䎇㹁㺂荛ⵠ䏞䶔⺣կ�
3.3.2� 紤兞㣔薗叻ⲥ䊨⡲巊㼜紤兞㣔薗叻ⲥ⪰㢊巊3.3.1欽歌ꃫ3.1.2獺ꅺⵖ㢊♧禹⴩叻ⲥ
很巊叻ⲥ禹⴩崽䏞⚹ 0.00mg/mLծ0.01mg/mLծ0.02mg/mLծ0.05mg/mLծ0.20mg/mLծ
0.50mg/mL⚰欽傞ꂁⵖկ�
3.3.3� ꂶꃫ叻ⲥ⪰㢊巊2.0mg/mLⲥ烁獦》ꂶꃫ叻ⲥㅷ 20mg礵烁荛 0.01mg✵ 10mL 㺂
ꆀ櫕⚥欽歌ꃫ3.1.2很鍒䎇㹁㺂荛ⵠ䏞䶔⺣կ�
3.3.4� ꂶꃫ叻ⲥ䊨⡲巊㼜ꂶꃫ叻ⲥ⪰㢊巊3.3.3欽歌ꃫ3.1.2獺ꅺⵖ㢊♧禹⴩叻ⲥ很巊叻ⲥ
禹⴩崽䏞⚹ 0.00mg/mLծ0.01mg/mLծ0.02mg/mLծ0.05mg/mLծ0.10mg/mLծ0.20mg/mL⚰欽傞
ꂁⵖկ�
3.3.5� 禹絡鷓欽䚍很巊ꆀ》紤兞㣔薗叻ⲥ⪰㢊巊3.3.1ㄤꂶꃫ叻ⲥ⪰㢊巊3.3.3ぐ 0.5mL ✵
10mL 㺂ꆀ櫕⚥欽歌ꃫ3.1.2獺ꅺ荛ⵠ䏞䶔⺣կ�
3.4� 霚⵫ꂁⵖ�
⛩ꃑꜽ很巊0.01mol/L獦》 0.77g ⛩ꃑꜽ⸈Ⰶ鷓ꆀ宐很鍒䎇㹁㺂荛 1000mL絑 0.45μm

応芘3.5.1鵂応た㢊欽կ�
3.5� 勞俱�
3.5.1� 宐湱䗎㶰応芘0.45µmկ�
3.5.2� 剣纸湱䗎㶰応芘0.45µmկ�
4� ⟉㐼ㄤ霃㢊�
4.1� 넞佪巊湱蒀靶⟉ꂁ剣稘㢪唬崵㐼UVկ�
4.2� 馄㡮岚幡峤㐼կ�
4.3� ⴔ區㣔䎂䠭ꆀ⚹ 0.01mg ㄤ 0.0001gկ�



寐蔼徱邉㛔蚋⚌剣ꣳⰖ぀� zibutang.cn� 侮椚�
 

18 

5 ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
5.1.1� 㔿⡤呋ㅷⲥ烁獦》溶磋烱幊ざ㖲⺣涸㔿⡤䖉崵霚呋鷓ꆀ紨ゎ紤兞㣔薗 5mg✵� 25mL 㺂
ꆀ櫕⚥⸈Ⰶ歌ꃫ3.1.3紨 20mL馄㡮䲿》 30min佞ⲇ荛㹔庛欽歌ꃫ3.1.3㹁㺂荛ⵠ䏞կ
幊⺣た絑 0.45μm応芘3.5.2鵂応⣘巊湱蒀靶ⴔ區欽կ�
5.1.2� 巊⡤呋ㅷⲥ烁エ》䶔⺣た涸䖉崵霚呋鷓ꆀ紨ゎ紤兞㣔薗 5mg縨✵襒封渓ⰻ宐嵮襒䎁
欽歌ꃫ很鍒䎇3.1.3鲮獴荛 25mL 㺂ꆀ櫕⚥䎇㹁㺂荛ⵠ䏞կ幊⺣た絑 0.45μm 応芘3.5.2鵂応
⣘巊湱蒀靶ⴔ區欽կ�
5.2� ⟉㐼⿬罌勵⟝�
5.2.1� 蒀靶叙C18叙� 250mm×4.6mm� 5μm䧴ず瘝䚍腊蒀靶叙�
5.2.2� 崨⸓湱⛩ꃑꜽ很巊0.01mol/L-歌ꃫ80+20�
5.2.3� 崨鸟1.0mL/min�
5.2.4� 叙庛25˫�
5.2.5� 唬崵岚Ɤ215nm�
5.2.6� 鵳呋ꆀ10µLկ�
5.2.7� 禹絡鷓欽䚍霚낉》禹絡鷓欽䚍很巊3.3.510µL岤Ⰶ巊湱蒀靶⟉雵䔶蒀靶㕃紤兞㣔薗
油♸ꂶꃫ油涸ⴔ猌䏞䎾㣐✵ 1.5կ�
5.3� 叻ⲥ刼絁涸ⵖ⡲� � �

㼜紤兞㣔薗叻ⲥ禹⴩䊨⡲巊3.3.2䧴ꂶꃫ叻ⲥ禹⴩䊨⡲巊3.3.4ⴔⵆ岤Ⰶ넞佪巊湱蒀靶⟉⚥
崵㹁湱䎾涸蒀靶油넞䧴油꬗獤⟄叻ⲥ䊨⡲巊涸崽䏞⚹埇㗂叻⟄油꬗獤䧴油넞⚹紷㗂叻絚ⵖ叻ⲥ
刼絁叻ⲥ很巊巊湱蒀靶㕃錛꣡䔶 A⚥㕃 A.1կ�
5.4� 霚呋很巊涸崵㹁�
㼜霚呋䖉崵巊5.1.1 䧴 5.1.2岤Ⰶ巊湱蒀靶⟉⚥⟄⥂殆傞ꢂ㹁䚍崵䖤油꬗獤䧴油넞呏研

叻ⲥ刼絁䖤ⵌ䖉崵巊紤兞㣔薗䧴ꂶꃫ涸崽䏞呋ㅷ很巊巊湱蒀靶㕃錛꣡䔶 A⚥㕃 A.2կ�
6� 絕卓雦皾�
霚呋⚥紤兞㣔薗䧴ꂶꃫゎꆀ䭽♴䒭雦皾�

�

䒭⚥� �
Xˋ霚呋⚥紤兞㣔薗䧴ꂶꃫ涸ゎꆀ⽀⡙⚹嬗⯘嫦⯘䧴嬗⯘嫦嬗⼮mg/g 䧴 mg/mL� � �
Cˋ歋叻ⲥ刼絁叅䖤䖉崵呋巊⚥紤兞㣔薗䧴ꂶꃫ涸崽䏞⽀⡙⚹嬗⯘嫦嬗⼮mg/mL�
Vˋ呋ㅷ涸㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
mˋ呋ㅷꆀ⽀⡙⚹⯘䧴嬗⼮g䧴mLկ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙⥂殆⚙⡙剣佪侨㶶կ�

7 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%կ� �

�
�
�
�
�
�
�
�
�
�

m
VCX ´

=
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�

꣡䔶� A�
叻ⲥ很巊ㄤ霚呋很巊Ⱙ㘗巊湱蒀靶㕃�

�

㕃 A.1� 紤兞㣔薗ㄤꂶꃫ叻ⲥ很巊0.1mg/mL蒀靶㕃�
� �

�

㕃 A.2� ゎ剣紤兞㣔薗ㄤꂶꃫ涸霚呋很巊蒀靶㕃�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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✳ծ⥂⨴굹ㅷ⚥㣐褖稇涸崵㹁�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥㣐褖稇✳掜⚋㛇♲炻⻊暟涸崵㹁倰岁կ�
劥倰岁鷓欽✵⟄㣐褖⿺Ⱖ⸈䊨ㅷ⚹⚺銳⾲俱ⵖ䧭涸⥂⨴굹ㅷ⚥㣐褖稇✳掜⚋㛇♲炻⻊暟涸崵

㹁կ�
2� ⾲椚�
霚呋絑剣劼很⵫䲿》鸑鵂孞湱蒀靶唬崵⟄⥂殆傞ꢂ㹁䚍㢪叻岁㹁ꆀկ�

3� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱կ�

3.1� 霚⵫�
3.1.1� 偽宐⛩ꃫC2H5OHկ�
3.1.2� 姻䊹掬CH3(CH2)4CH3կ�
3.1.3� 偽宐炻ꃑꛧNa2SO4կ�
3.2� 叻ⲥㅷ�
㣐褖稇叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶〿錛邍 1紱䏞99.0%䧴絑㕂㹻雩霆䎇䱇

✮叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1� 㣐褖稇叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶〿ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�
⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
㣐褖稇� Allitride� 2050-87-5� C6H10S3� 178.33�

3.3� 叻ⲥ很巊ꂁⵖ�
3.3.1� 㣐褖稇叻ⲥ⪰㢊巊5.0mg/mL獦》 125.0mg 㣐褖稇✵ 25mL 㺂ꆀ櫕⚥欽姻䊹掬3.1.2
㹁㺂荛ⵠ䏞䶔⺣կ姼很巊〳㖈 4˫ⱺ盲⚥⥂㶸♫㣔կ�
3.3.2� 㣐褖稇叻ⲥ䊨⡲巊ⴔⵆⲥ烁エ》♶ず⡤獤涸叻ⲥ⪰㢊巊3.3.1欽姻䊹掬3.1.2㼜Ⱖ獺
ꅺ䧭㣐褖稇ゎꆀⴔⵆ⚹ 0.1mg/mLծ0.5mg/mLծ1.0mg/mLծ1.5mg/mLծ2.0mg/mL 涸叻ⲥ禹⴩䊨⡲
很巊⚰欽ꂁⵖկ�
3.4� 勞俱�
䗎㶰応芘0.45µm剣纸湱կ�
4� � � ⟉㐼ㄤ霃㢊�
4.1� 孞湱蒀靶⟉ꂁ剣孲抠途猌㶩⻊唬崵㐼FIDկ� �
4.2� ⴔ區㣔䎂䠭ꆀ⚹ 0.01mg ㄤ 0.0001gկ� �
4.3� 馄㡮幡峤㐼կ� �
5� � � ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
5.1.1� 㔿⡤霚呋�
獦》溶磋烱幊ざ㖲⺣涸㔿⡤䖉崵霚呋鷓ꆀゎ䖉崵絆ⴔ紨 5mg礵烁ⵌ 0.0001g✵ 5mL 㺂ꆀ

櫕⚥⸈偽宐⛩ꃫ 2.5mL㺙㝱馄㡮⸆桧 800W곸桧 40kHz䲿》 20min》ⴀⲇ⽲荛㹔庛
⸈姻䊹掬㹁㺂䶔⺣鵂 0.45μm䗎㶰応芘鵂応䖉♳纸崵霚欽կ�
5.1.2� 屘朐霚呋�
獦》溶幊ざ㖲⺣涸屘朐䖉崵霚呋鷓ꆀゎ䖉崵絆ⴔ紨 5mg礵烁ⵌ 0.0001g✵ 5mL 㺂ꆀ櫕⚥

⸈姻䊹掬很鍒䎇㹁㺂䶔⺣鵂 0.45μm䗎㶰応芘鵂応䖉♳纸崵霚欽կ�
5.1.3� ゎ宐巊⡤霚呋�
礵㺙エ》溶幊ざ㖲⺣涸䖉崵霚呋鷓ꆀゎ䖉崵絆ⴔ紨 10mg縨✵ⴔ巊怩修⚥⸈ 4mL 姻䊹掬

䮷䶔䲿》 1min꫽縨ⴔ㽻》♳㽻幡巊鵂偽宐炻ꃑꛧ䲿》⚙妃կ欽鷓ꆀ姻䊹掬Ȿ峤偽宐炻ꃑꛧ
ざ䎇荛ず♧ 10mL 㺂ꆀ櫕⚥欽姻䊹掬㹁㺂荛ⵠ䏞䶔⺣կ鵂 0.45μm䗎㶰応芘鵂応䖉♳纸崵霚欽կ�
5.2� ⟉㐼⿬罌勵⟝�
5.2.1� 蒀靶叙5%-薅㛇-歌㛇翸炊孻掬㔿㹁湱叙Ɤ 30mⰻ䖈 0.25mm芘⾩ 0.25μm䧴Ⱖ➭
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ず瘝䚍腊蒀靶叙կ�
5.2.2� 叙庛盲庛䏞饰㨤庛䏞 100˫⥂䭯 3min10˫/min 鸟䏞⼮荛 150˫ⱄ⟄ 20˫/min 鸟䏞⼮
荛 200˫⥂䭯 20minկ�
5.2.3� 鵳呋〡庛䏞220˫կ�
5.2.4� 唬崵㐼庛䏞250˫կ�
5.2.5� 鲿孞넞紱宆孞崨ꆀ 1.0mL/minկ� �
5.2.6� 孲孞40mL/min瑟孞400mL/minկ� �
5.2.7� 鵳呋ꆀ1μLկ�
5.3� 崵㹁�
㼜 1μL 涸叻ⲥ䊨⡲很巊3.3.2ㄤ霚呋很巊5.1岤Ⰶ孞湱蒀靶⟉⚥⟄⥂殆傞ꢂ㹁䚍崵䖤

油꬗獤䧴油넞㢪叻岁㹁ꆀկ�
叻ⲥ䊨⡲很巊㕃靶⿺霚呋很巊㕃靶錛꣡䔶 Aկ�

6� � 絕卓雦皾�
霚呋⚥㣐褖稇ゎꆀ䭽♴䒭雦皾�

�

䒭⚥�
Wˋ㣐褖稇涸ゎꆀ⽀⡙⚹⯘嫦涰⯘䧴⯘嫦涰嬗⼮g/100g 䧴 g/100mL�
A1ˋ霚呋很巊蒀靶油꬗獤䧴油넞�
A2ˋ叻ⲥ䊨⡲巊油꬗獤䧴油넞�
Cˋ叻ⲥ䊨⡲巊崽䏞⽀⡙⚹嬗⯘嫦嬗⼮mg/mL�
Vˋ霚呋㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
mˋ霚呋涸餘ꆀ䧴⡤獤⽀⡙⚹⯘䧴嬗⼮g䧴mL�
100ˋ⽀⡙鲮䰃�
1000ˋ⽀⡙鲮䰃կ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙⥂殆♲⡙剣佪侨㶶կ�

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%կ�
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♲ծ⥂⨴굹ㅷ⚥蓧虷薗涸崵㹁�

�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥蓧虷薗ゎꆀ涸넞佪巊湱蒀靶崵㹁倰岁կ�
劥倰岁鷓欽✵⟄蓧虷⿺Ⱖ⸈䊨ㅷ⚹⚺銳⾲俱涸⥂⨴굹ㅷ⚥蓧虷薗ゎꆀ涸崵㹁կ�

2� ⾲椚�
呋ㅷ欽歌ꃫ+宐55+45⡲⚹很⵫䲿》霚呋⚥涸蓧虷薗絑 C18叙ⴔ猌㖈 293nm 岚Ɤ㢅唬

崵⟄蓧虷薗⥂殆傞ꢂ㹁䚍油꬗獤㢪叻岁㹁ꆀկ�
3� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹ GB/T�6682 錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1� 歌ꃫCH3OH蒀靶紱կ�
3.1.2� 瀖屘ꄍ屗玐 30˫։60˫կ�
3.2� 叻ⲥㅷ�
蓧虷薗叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞90%䧴絑㕂㹻雩霆䎇䱇✮

叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1� 蓧虷薗叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�
⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
蓧虷薗� Aloin� 1415-73-2� C21H22O9� 418.39�

3.3� 叻ⲥ很巊ꂁⵖ�
3.3.1� 蓧虷薗叻ⲥ⪰㢊巊獦》蓧虷薗叻ⲥ呋ㅷ3.210mg礵烁荛 0.01mg✵ 25mL 㺂ꆀ櫕⚥
⸈崨⸓湱很鍒䎇㹁㺂荛ⵠ䏞䶔⺣姼很巊崽䏞⚹ 0.4mg/mLկ⚰欽倝ꂁկ�
3.3.2� 蓧虷薗叻ⲥ禹⴩䊨⡲巊ⴔⵆⲥ烁エ》蓧虷薗叻ⲥ⪰㢊巊3.3.10.5mLծ1.0mLծ2.0mLծ4.0mLծ
6.0mL荛10mL㺂ꆀ櫕⚥欽崨⸓湱㹁㺂䖤崽䏞⚹0.02mg/mLծ0.04mg/mLծ0.08mg/mLծ0.16mg/mLծ
0.24mg/mL 涸叻ⲥ禹⴩䊨⡲巊կ�
3.4� 䗎㶰応芘0.45µm剣纸湱կ�
4� ⟉㐼ㄤ霃㢊�
4.1� 넞佪巊湱蒀靶⟉ꂁ剣✳匧盗꣋⴩唬崵㐼䧴稘㢪唬崵㐼կ�
4.2� 馄㡮岚幡峤㐼կ�
4.3� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.01mg ㄤ 0.001gկ�
4.4� 猌䗱纸鲮鸟3000r/minկ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊� �
5.1.1� 㔿⡤霚呋� �
獦》溶磋烱幊ざ㖲⺣涸䖉崵霚呋鷓ꆀ紨ゎ蓧虷薗 4mg礵烁ⵌ 0.001g縨Ⱘ㝱ꝭ䕎櫕⚥⸈

Ⰶ 50.0mL 崨⸓湱5.2.2獦ꅾ馄㡮㢅椚 20min佞ⲇ欽崨⸓湱邉駈Ⲹ㣟涸ꅾꆀ䶔⺣絑䗎
㶰応芘3.4鵂応応巊䖉崵կ䗳銳傞〳鵳遤鷓䔲獺ꅺկ�
5.1.2� ゎ屘㛇餘霚呋� �
獦》溶磋烱幊ざ㖲⺣涸䖉崵霚呋鷓ꆀ紨ゎ蓧虷薗 4mg礵烁ⵌ 0.001g縨Ⱘ㝱ꝭ䕎櫕⚥⸈

Ⰶ 25.0mL 瀖屘ꄍ3.1.2嶴偒⢪⯎ⴔ幊⺣鵂応䒙⿡瀖屘ꄍ巊ⱄ欽㼱ꆀ瀖屘ꄍ峤嶷ꝭ䕎櫕⿺
応紺䮦䎁㼜応紺ㄤ婎序縨✵⾲Ⱘ㝱ꝭ䕎櫕⚥⸈Ⰶ 50.0mL 崨⸓湱5.2.2獦ꅾ馄㡮㢅椚 20min
佞ⲇ欽崨⸓湱邉駈Ⲹ㣟涸ꅾꆀ䶔⺣絑䗎㶰応芘3.4鵂応応巊䖉崵կ䗳銳傞〳鵳遤鷓䔲獺ꅺկ�
5.1.3� 宐䚍巊⡤霚呋�
エ》䖉崵霚呋䗳銳傞⟄崨⸓湱5.2.2鷓䔲獺ꅺ猌䗱》♳幡巊絑䗎㶰応芘3.4鵂応կ�

5.2� ⟉㐼⿬罌勵⟝�
5.2.1� 蒀靶叙C18叙� 250mm×4.6mm5μm䧴䚍腊湱䔲罏կ�
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5.2.2� 崨⸓湱歌ꃫ3.1.1+宐55+45v/vկ� � �
5.2.3� 崨鸟1.0mL/minկ�
5.2.4� 叙庛40˫կ�
5.2.5� 唬崵岚Ɤ293nmկ�
5.2.6� 鵳呋ꆀ10μLկ�
5.3� 叻ⲥ刼絁涸ⵖ⡲� �
㼜叻ⲥ禹⴩䊨⡲巊3.3.2ⴔⵆ䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸蓧虷薗叻ⲥ很

巊涸蒀靶油꬗獤⟄叻ⲥ䊨⡲巊涸崽䏞⚹埇㗂叻⟄蒀靶油涸油꬗獤⚹紷㗂叻絚ⵖ叻ⲥ刼絁կ� �
5.4� 霚呋很巊涸崵㹁�
㼜霚呋很巊5.1䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸呋ㅷ很巊蓧虷薗涸蒀靶油

꬗獤呏研叻ⲥ刼絁䖤ⵌ䖉崵巊⚥蓧虷薗涸崽䏞䎂遤崵㹁妃侨♶㼱✵⚙妃կ�
蓧虷薗涸叻ⲥ巊湱蒀靶㕃⿬錛꣡䔶 A涸㕃 A.1կ�

6� 絕卓雦皾�
霚呋⚥蓧虷薗ゎꆀ䭽♴䒭雦皾�

�

� � � � 䒭⚥�
Xˋ霚呋⚥蓧虷薗涸ゎꆀ⽀⡙⚹⯘嫦涰⯘g/100g䧴⯘嫦涰嬗⼮g/100mL�
Cˋ歋叻ⲥ刼絁䖤ⴀ涸呋巊⚥蓧虷薗涸崽䏞⽀⡙⚹嬗⯘嫦嬗⼮mg/mL�
Vˋ霚呋涸剒絊㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
mˋ霚呋》呋ꆀ⽀⡙⚹⯘g䧴嬗⼮mL�
100ˋ⽀⡙鲮䰃�
1000ˋ⽀⡙鲮䰃կ� �
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙⥂殆♲⡙剣佪侨㶶կ� �

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%կ� �

�

꣡䔶 A�
蓧虷薗涸넞佪巊湱蒀靶㕃�

�
㕃 A.1� 蓧虷薗叻ⲥ很巊蒀靶㕃�
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㔋ծ⥂⨴굹ㅷ⚥䊩偒聘焦涸崵㹁�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥䊩偒聘焦涸巊湱蒀靶崵㹁倰岁կ�
劥倰岁鷓欽✵⟄䊩偒聘焦⚹⚺銳⾲俱涸⥂⨴굹ㅷ⚥聘焦涸ゎꆀ崵㹁կ�

2� ⾲椚�
霚呋⚥涸䊩偒聘焦⟄ 0.50mmol/L 涸渮ꃑ很巊絑馄㡮䲿》导湱蒀靶ⴔ猌⟄⥂殆傞ꢂ㹁䚍㢪

叻岁㹁ꆀկ�
3� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹GB/T�6682 錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1� 熧ꃑ孲✳꜅K2HPO4կ�
3.1.2� 鳟掬熬ꃑꛧC8H17NaO3Sկ�
3.1.3� 渮ꃑHClゎꆀ36%~38%կ�
3.1.4� 熧ꃑH3PO4կ�
3.1.5� 炊豄㕼SiO2磜䖈薴㔵0.2-0.8mmկ�
3.1.6� ⛩臟CH3CN蒀靶紱կ�
3.2� 叻ⲥㅷ�
䊩偒聘焦叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞98%䧴絑㕂㹻雩霆䎇䱇

✮叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1� 䊩偒聘焦叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�

⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
䊩偒聘焦� L-Carnitine� 541-15-1� C7H15NO3� 161.20�

3.3� 叻ⲥ很巊ꂁⵖ�
3.3.1� 䊩偒聘焦叻ⲥ⪰㢊巊獦》 25mgⲥ烁荛 0.01mg䊩偒聘焦叻ⲥㅷ3.2✵ 25mL 㺂ꆀ櫕⚥
欽渮ꃑ很巊3.4很鍒䎇㹁㺂荛ⵠ䏞䶔⺣կ姼很巊崽䏞⚹ 1.0mg/mLկ�
3.3.2� 䊩偒聘焦叻ⲥ禹⴩䊨⡲巊ⴔⵆⲥ烁エ》䊩偒聘焦叻ⲥ⪰㢊巊3.3.10.50mLծ1.0mLծ2.0mLծ
3.0mLծ4.0mLծ5.0mL ✵ 5mL 㺂ꆀ櫕⚥欽渮ꃑ很巊3.4獺ꅺ荛ⵠ䏞䖤崽䏞ⴔⵆ⚹ 0.10mg/mLծ
0.20mg/mLծ0.40mg/mLծ0.60mg/mLծ0.80mg/mLծ1.00mg/mL 涸叻ⲥ禹⴩䊨⡲巊կ⚰欽傞ꂁⵖկ�
3.4� 渮ꃑ很巊0.5mmol/Lⲥ烁エ》 4.2mL 渮ꃑ3.1.3欽宐㹁㺂荛 100mLկ䶔⺣たⱄエ》
♳鶣很巊 1.0mL欽宐㹁㺂荛 1Lկ�
3.5� 綕Ȿ渮很巊ⴔⵆⲥ烁獦》 3.4g 熧ꃑ孲✳꜅3.1.1ㄤ 0.4325g 鳟掬熬ꃑꛧ3.1.2欽宐很鍒
䎇㹁㺂荛 1L䶔⺣欽熧ꃑ3.1.4靈荛 pH=2.5絑䗎㶰応芘3.6鵂応䖉欽կ�
3.6� 䗎㶰応芘0.45μm宐湱կ�
4� ⟉㐼ㄤ霃㢊�
4.1� 넞佪巊湱蒀靶⟉ꂁ剣稘㢪UV唬崵㐼䧴✳匧盗꣋⴩DAD唬崵㐼կ�
4.2� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.01mgծ0.0001g ㄤ 0.001gկ�
4.3� 馄㡮岚䲿》㐼⸆桧 250W곸桧 33kHzկ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
5.1.1� 霚呋䲿》�
5.1.1.1� 㔿⡤霚呋�
ⲥ烁獦》磋烱䎇幊ざ㖲⺣涸霚呋 0.1g~2gⲥ烁荛 0.0001gゎ䖉崵絆ⴔ紨 5mg~50mg✵ 50mL

㺂ꆀ櫕⚥⸈Ⰶ渮ꃑ很巊3.4紨 35mL馄㡮䲿》 10min佞荛㹔庛欽渮ꃑ很巊3.4獺ꅺ荛ⵠ
䏞䶔⺣鵂応䒙ⴲ応巊佐꧋絯応巊ⱄ絑䗎㶰応芘3.6鵂応絯応巊鵳巊湱蒀靶⟉ⴔ區կ�
5.1.1.2� 鲱脸㓭霚呋�
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》鲱脸㓭妥䒓䮥ⴀⰻ㺂暟䎇幊⺣ⲥ烁獦》 2gⲥ烁荛 0.0001gⲥ烁⸈Ⰶ瘝ꆀ炊豄㕼3.1.5
灇荛ⴔ侔㖲⺣ⲥ烁獦》Ⱖ⚥鿈ⴔⲥ烁荛 0.0001gゎ䖉崵絆ⴔ紨 5mg~50mg鲮獴荛 250mL Ⱘ
㝱♲錭櫕⚥エ》渮ꃑ很巊3.450.0mL䎇Ⰶ♲錭櫕⚥獦ꅾⲥ烁荛 0.001g⸈㝱馄㡮䲿》
10min佞荛㹔庛欽渮ꃑ很巊3.4邉駈ꅾꆀ䶔⺣鵂応䒙ⴲ応巊佐꧋絯応巊ⱄ絑䗎㶰応
芘3.6鵂応絯応巊鵳巊湱蒀靶⟉ⴔ區կ�
5.1.1.3� 巊⡤霚呋�
ⲥ烁エ》幊⺣た涸霚呋 1.0mL~5.0mLゎ䖉崵絆ⴔ紨 5mg~50mg✵ 50mL 㺂ꆀ櫕⚥⸈Ⰶ渮

ꃑ很巊3.4紨 35mL馄㡮䲿》 10min佞荛㹔庛欽渮ꃑ很巊3.4獺ꅺ荛ⵠ䏞䶔⺣鵂応
䒙ⴲ応巊佐꧋絯応巊ⱄ絑䗎㶰応芘3.6鵂応絯応巊鵳巊湱蒀靶⟉ⴔ區կ�
5.1.2� 霚呋很巊獺ꅺ�
䗳銳傞呏研霚呋很巊⚥䊩偒聘焦ゎꆀ欽渮ꃑ很巊3.4鵳遤鷓䔲涸獺ꅺ獺ꅺ⦔侨 F⢪

䖉崵很巊⚥䊩偒聘焦涸崽䏞㖈 0.10mg/mL~1.00mg/mL 薴㔵ⰻկ�
5.2� ⟉㐼⿬罌勵⟝�
5.2.1� 蒀靶叙C18叙� 250mm×4.6mm5μm䧴ず瘝䚍腊涸蒀靶叙կ�
5.2.2� 崨⸓湱綕Ȿ渮很巊3.5+⛩臟3.1.690+10v/vկ�
5.2.3� 崨鸟0.8mL/minկ�
5.2.4� 唬崵岚Ɤ210nmկ�
5.2.5� 鵳呋ꆀ20μLկ�
5.3� 叻ⲥ刼絁涸ⵖ⡲�
㼜䊩偒聘焦叻ⲥ禹⴩䊨⡲巊3.3.2ⴔⵆ䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸䊩偒

聘焦叻ⲥ很巊涸蒀靶油꬗獤կ⟄叻ⲥ䊨⡲巊涸崽䏞⚹埇㗂叻⟄油꬗獤⚹紷㗂叻絚ⵖ叻ⲥ刼絁կ�
5.4� 䖉崵很巊涸崵㹁�
㼜䖉崵很巊5.1䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸䖉崵很巊䊩偒聘焦涸蒀靶

油꬗獤呏研叻ⲥ刼絁䖤ⵌ䖉崵很巊⚥䊩偒聘焦涸崽䏞䎂遤崵㹁妃侨♶㼱✵⚙妃կ�
䊩偒聘焦涸叻ⲥ巊湱蒀靶㕃⿬錛꣡䔶 A涸㕃 A.1կ�

6� 絕卓雦皾�
霚呋⚥䊩偒聘焦ゎꆀ䭽♴䒭雦皾�

� �

䒭⚥�
Xˋ霚呋⚥䊩偒聘焦涸ゎꆀ㔿⡤ㄤ鲱脸㓭霚呋涸⽀⡙⚹⯘嫦涰⯘g/100g巊⡤霚呋涸⽀⡙

⚹⯘嫦涰嬗⼮g/100mL�
Cˋ呏研叻ⲥ刼絁雦皾䖉崵很巊⚥䊩偒聘焦涸崽䏞⽀⡙⚹嬗⯘嫦嬗⼮mg/mL�
Vˋ霚呋䲿》傞涸㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
mˋ霚呋獦》涸餘ꆀ⽀⡙⚹⯘g䧴巊⡤霚呋エ》涸⡤獤⽀⡙⚹嬗⼮mL�
Fˋ獺ꅺ⦔侨�
100ˋ⽀⡙鲮䰃�
1000ˋ⽀⡙鲮䰃կ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙絕卓⥂殆♲⡙剣佪侨㶶կ�

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶馄鵂皾助䎂㖲⧩涸 10%կ�
�
�
�
�
�

1000
100

´
´´

=
m
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꣡䔶� A�
䊩偒聘焦涸넞佪巊湱蒀靶㕃�

�
㕃 A.1� 䊩偒聘焦涸넞佪巊湱蒀靶㕃�
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❀ծ⥂⨴굹ㅷ⚥ α-❇띿ꃑծγ-❇띿ꃑ涸崵㹁�

�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥ α-⿺ γ-千띿ꃑ涸崵㹁倰岁կ�
劥倰岁鷓欽✵屘腒碫⥂⨴굹ㅷ⚥ α-⿺ γ-千띿ꃑゎꆀ涸崵㹁կ�

2� ⾲椚�
㼜屘腒霚呋䧴霚呋䲿》涸腒肘絑孲孻⻊꜅涵⻊㖈♲孮⻊烕㶸㖈♴歌ꃫꂾ⻊搬た欽孞湱

蒀靶⟉ⴔ區ꅷ欽㢪叻岁㹁ꆀկ�
3 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹GB/T�6682 錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1� 姻䊹掬C6H14կ�
3.1.2� 孲孻⻊꜅KOHկ�
3.1.3� ♲孮⻊烕歌ꃫ很巊崽䏞⚹ 15%կ�
3.1.4� 歌ꃫCH3OH蒀靶紱կ�
3.1.5� 守⻊ꛧNaClկ�
3.2� 叻ⲥㅷ�
α-ծγ-千띿ꃑ歌ꂾ叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞99.0%䧴絑㕂㹻

雩霆䎇䱇✮叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1�α-ծγ-千띿ꃑ歌ꂾ叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�

⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
α-千띿ꃑ歌ꂾ� Methy�α-�linolenate� 301-00-8� C19H32O2� 292.46�
γ-千띿ꃑ歌ꂾ� Methy�γ-�linolenate� 16326-32-2� C19H32O2� 292.46�

3.3� 叻ⲥ很巊ꂁⵖ�
3.3.1 叻ⲥ⪰㢊巊獦》 α-千띿ꃑ歌ꂾծγ-千띿ꃑ歌ꂾ叻ⲥㅷ3.2ぐ 25.0mg礵烁荛 0.01mg
ⴔⵆ縨 25mL 㺂ꆀ櫕⚥欽姻䊹掬3.1.1很鍒䎇㹁㺂荛ⵠ䏞很巊崽䏞⚹ 1.0mg/mLկ餞㶸✵-18˫
ⱺ盲⚥կ�
3.3.2� 叻ⲥ䊨⡲巊エ》 α-千띿ꃑ歌ꂾㄤ γ-千띿ꃑ歌ꂾ叻ⲥ⪰㢊巊獺ꅺ䧭ゎꆀⴔⵆ⚹ 0.10mg/mLծ
0.20mg/mLծ0.40mg/mLծ0.50mg/mL 涸幊ざ叻ⲥ禹⴩䊨⡲巊կ⚰欽傞ꂁⵖկ�
3.4 孲孻⻊꜅歌ꃫ很巊0.5mol/L獦》孲孻⻊ ꜅3.1.22.8g欽歌ꃫ3.1.4很鍒䎇㹁㺂荛 100mL
幊⺣կ�
3.5� 껒ㄤ守⻊ꛧ很巊獦》守⻊ꛧ3.1.5360g很鍒✵ 1.0L 宐⚥䴛䬜很鍒惶幡㢊欽կ�
4� ⟉㐼ㄤ霃㢊�
4.1� 孞湱蒀靶⟉ꂁ剣孲抠途FID唬崵㐼կ�
4.2� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.0001g ㄤ 0.001gկ�
4.3� ⸈掚䒭煂⸂䴛䬜㐼կ�
4.4� 叻ⲥ熋〡掔櫕50mLㄤ湬䕎ⲇⳕ盗կ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
5.1.1� 腒肘涸䲿》� 䭽 GB�5009.6 ⚥錞㹁涸倰岁䲿》կ�
5.1.2� 涵⻊�
獦》 0.100g 屘腒䧴腒肘ㄤ煂⸂䴛䬜㶩♧䎇佞Ⰶ 50mL 熋〡掔櫕⚥錛㕃 1⸈Ⰶ 4mL�0.5mol/L

孲孻⻊꜅歌ꃫ很巊♳鿈鵶䱹㔐崨ⲇⳕ盗䎇㔿㹁✵煂⸂䴛䬜㐼♳歋ⲇⳕ盗♳〡ぢ很巊⚥㼋Ⰶ宆孞
⢪导䎾櫕⚥㨤絊⯎忘宆孞կ䒓゗煂⸂䴛䬜㐼䎇⸈掚⢪导䎾巊⥂䭯 65±5˫䴛䬜㔐崨紨 15min荛
偽屘诱⚹姺կ�
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5.1.3� 歌ꂾ⻊�
➢ⲇⳕ盗♳鿈⸈Ⰶ 4mL ♲孮⻊烕歌ꃫ很巊䴛䬜65±5˫㔐崨紨 2minⲇ荛㹔庛� ➢ⲇ

ⳕ盗♳鿈⸈Ⰶ 5mL 姻䊹掬絩絯䴛䬜 5min獴⿡ⲇⳕ盗⸈Ⰶ 5mL 껒ㄤ守⻊ꛧ宐很巊� 䶔⸓侨ⴔꛦ
鲮獴荛 25mL ⴔ巊怩修⚥ⴔ猌宐♸剣纸湱ⱄ⸈ 3mL 姻䊹掬峤宐湱ⴔ猌䒙宐湱ざ䎇剣纸湱䎇
欽姻䊹掬㹁㺂荛 10.0mL崽䏞⡛傞オ宆崽綫荛 1.0mL⣘崵㹁欽կ�
5.2� ⟉㐼⿬罌勵⟝�
5.2.1� 蒀靶叙FFAP筒䚍翸⛩✳ꃫ 20M30m×0.25mm�i.d.0.25μm�
5.2.2� 叙盲庛䏞215˫կ�
5.2.3� 鵳呋〡庛䏞250˫կ�
5.2.4� 唬崵㐼庛䏞260˫կ�
5.2.5� 宆孞1.5mL/min鲿孞50mL/minկ�
5.3 㹁䚍ⴔ區�
㖈♳鶣⟉㐼勵⟝♴ⴔⵆ》叻ⲥ⪰㢊巊ㄤ霚呋崵㹁巊 1.0μL岤Ⰶ孞湱蒀靶⟉⟄⥂殆傞ꢂ勻烁

㹁 α-⿺ γ-千띿ꃑ歌ꂾկ�
5.4� 㹁ꆀⴔ區�
霚呋⚥ α-千띿ꃑ歌ꂾ䧴 γ-千띿ꃑ歌ꂾ蒀靶油꬗獤䧴油넞♸叻ⲥ涸嫱鳅㹁ꆀկ�
叻ⲥ呋ㅷ很巊ㄤ霚呋很巊巊湱蒀靶㕃⿬錛꣡䔶 A涸㕃 A.1 ㄤ㕃 A.2կ�

6� 絕卓雦皾�
α-千띿ꃑ歌ꂾ䧴 γ-千띿ꃑゎꆀ⟄腒肘雦䭽♴䒭雦皾�

�
䒭⚥�
Xˋα-千띿ꃑ䧴 γ-千띿ꃑゎꆀ⟄腒肘雦g/100g�
A1ˋ霚呋䖉崵巊⚥ α-千띿ꃑ歌ꂾ䧴 γ-千띿ꃑ歌ꂾ蒀靶油꬗獤䧴油넞�
A2ˋ叻ⲥ⢪欽巊蒀靶油꬗獤䧴油넞�
ρˋ叻ⲥ⢪欽巊崽䏞mg/mL�
vˋ姻䊹掬㹁㺂⡤獤mL� �
mˋ霚呋餘ꆀg�
0.952ˋ千띿ꃑ䰃皾禹侨կ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙絕卓⥂殆♲⡙剣佪侨㶶կ�

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%կ�

�
㕃 1� 涵⻊ꂾ⻊鄳縨㕃�

100952.0
1000

2

1

´´
´

´´
=
m

v
A
A

X
r
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꣡䔶 A�

叻ⲥ很巊ㄤ霚呋很巊Ⱙ㘗巊湱蒀靶㕃

�

㕃 A.1�α-❇띿ꃑ歌ꂾծγ-❇띿ꃑ歌ꂾ叻ⲥ很巊蒀靶㕃�

� �

�
�

㕃 A.2� 霚呋很巊蒀靶㕃�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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Ⱉծ⥂⨴굹ㅷ⚥➃⿬涵薗涸崵㹁�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥➃⿬涵薗涸넞佪巊湱蒀靶崵㹁倰岁կ�
劥倰岁鷓欽✵⟄➃⿬⿺Ⱖ⸈䊨ㅷ⚹⚺銳⾲俱涸⥂⨴굹ㅷ⚥➃⿬涵薗 ReծRg1ծRb1ծRcծRb2ծRd

ゎꆀ涸崵㹁կ�
2� ⾲椚�
㼜霚呋⚥涸➃⿬涵薗很鍒ծ䲿》絑ⲙ⻊㢅椚た⢪欽唑䏞峤膴导湱넞佪巊湱蒀靶鵳遤ⴔ猌稘

㢪唬崵㐼唬崵䧴襒封⯕侔㼘唬崵㐼呏研蒀靶油涸⥂殆傞ꢂ㹁䚍㢪叻岁㹁ꆀկ�
3� 霚⵫ㄤ勞俱�
岤宐⚹GB/T�6682 錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1� ⛩臟CH3CN蒀靶紱կ�
3.1.2� 歌ꃫCH3OH蒀靶紱կ�
3.1.3�D101㣐㶰エ꣡吆腒磜䖈I.D�φ15*L150mmկ�
3.2� � 叻ⲥㅷ�
➃⿬涵薗 ReծRg1ծRb1ծRcծRb2ծRd叻ⲥㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞

98%䧴絑㕂㹻雩霆䎇䱇✮叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1� ➃⿬涵薗叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�
⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
➃⿬涵薗 Re� Ginsenoside�Re� 52286-59-6� C48H82O18� 947.15�
➃⿬涵薗 Rg1� Ginsenoside�Rg1� 22427-39-0� C42H72O14� 801.01�
➃⿬涵薗 Rb1� Ginsenoside�Rb1� 41753-43-9� C54H92O23� 1109.29�
➃⿬涵薗 Rc� Ginsenoside�Rc� 11021-14-0� C53H90O22� 1079.27�
➃⿬涵薗 Rb2� Ginsenoside�Rb2� 11021-13-9� C53H90O22� 1079.27�
➃⿬涵薗 Rd� Ginsenoside�Rd� 52705-93-8� C48H82O18� 947.15�

3.3� 叻ⲥ很巊ꂁⵖ�
3.3.1� ➃⿬涵薗 ReծRg1ծRb1ծRcծRb2ծRd叻ⲥ⪰㢊巊ⴔⵆ獦》➃⿬涵薗 ReծRg1ծRb1ծRcծRb2ծ
Rd 叻ⲥ呋ㅷ3.2100mg ✵ 6 ⚡ 10mL 㺂ꆀ櫕⚥欽歌ꃫ很鍒䎇㹁㺂荛ⵠ䏞䶔⺣很巊崽䏞⚹
10mg/mLկ�
3.3.2� ➃⿬涵薗 ReծRg1ծRb1ծRcծRb2ծRd幊ざ叻ⲥ禹⴩䊨⡲巊ⴔⵆ礵㺙エ》♶ず⡤獤涸叻ⲥ⪰
㢊巊3.3.1✵ず♧ 10mL 㺂ꆀ櫕⚥欽歌ꃫ㼜Ⱖ獺ꅺ䧭➃⿬涵薗 ReծRg1ծRb1ծRcծRb2ծRdゎꆀ
ⴔⵆ⚹ 0.10mg/mLծ0.20mg/mLծ0.40mg/mLծ0.80mg/mLծ1.00mg/mL 涸幊ざ叻ⲥ禹⴩䊨⡲巊կ�
4� ⟉㐼ㄤ霃㢊�
4.1� 넞佪巊湱蒀靶⟉ꂁ剣稘㢪唬崵㐼䧴襒封⯕侔㼘唬崵㐼կ�
4.2� 馄㡮岚幡峤㐼կ�
4.3� 猌䗱纸կ�
4.4� 宐嵮ꝍկ�
4.5� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.1mg ㄤ 0.001gկ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
5.1.1� 㔿⡤霚呋�
》霚呋灇䧭磋劣䎇鵂20湡癃կ獦》霪磋劣呋鷓ꆀ湱䔲✵ゎ䚪➃⿬涵薗紨75mg礵烁荛0.001g

✵ 50mL 㺂ꆀ櫕⚥⸈宐 45mL ✵馄㡮岚幡峤㐼⚥馄㡮䲿》 30 ⴔꛦ》ⴀ䖉佞荛㹔庛た⸈宐㹁
㺂荛ⵠ䏞䶔⺣応鵂ⲥ烁エ》絯応巊 10mL鸑鵂 D101㣐㶰エ꣡吆腒ⲙ⻊叙3.1.3㣐㶰エ꣡
吆腒⢪欽⵸⯓絑歌ꃫ嵵岙宐峤鄳䧭 10cmꟋ湬䖈 1~1.5cm 涸㼭叙㼭叙⯓欽 10mL 宐Ȿ峤
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䒙⿡宐巊⛓た欽 70%歌ꃫ 25mL 峤膴涵薗佐꧋歌ꃫ很巊宐嵮♳襒䎁婎序⟄歌ꃫ3.1.2很鍒
䎇㹁㺂荛 5.0mL霪呋巊猌䗱た鵂 0.45μm㽲륫応芘応巊鵳巊湱蒀靶⟉ⴔ區կ�
5.1.2� 巊⡤霚呋�
》♧㹁ꆀ涸霚呋湱䔲✵ゎ䚪➃⿬涵薗紨 75mg偒鲮襒封荛䎁婎序⟄ 50mL 宐馄㡮䲿》 30

ⴔꛦ⡮♴姿낢♸ 5.1.1 湱ずկ�
5.1.3� 鲱脸㓭霚呋�
獦》幊ざ㖲⺣涸䖉崵霚呋ⰻ㺂暟鷓ꆀ湱䔲✵ゎ䚪➃⿬涵薗紨 75mg礵烁荛 0.001g⡮♴姿

낢♸ 5.1.1 湱ずկ�
5.2� 蒀靶⿬罌勵⟝�
5.2.1 蒀靶叙C18叙250mm×4.6mm5μm䧴ず瘝䚍腊涸蒀靶叙կ�
5.2.2 崨⸓湱A湱⚹⛩臟3.1.1B湱⚹宐唑䏞峤膴勵⟝錛邍 2կ�

邍 2 唑䏞峤膴勵⟝�
傞ꢂmin� A 湱/�%� B 湱/�%�

0� 16� 84�
20� 18� 82�
55� 40� 60�
65� 40� 60�
66� 100� 0�
71� 100� 0�
72� 16� 84�
85� 16� 84�

5.2.3� 崨鸟1.0mL/minկ�
5.2.4� 叙庛35°Cկ�
5.2.5� 鵳呋ꆀ5μLկ�
5.2.6� 稘㢪唬崵㐼勵⟝唬崵岚Ɤ203nmկ�
5.2.7� 襒封⯕侔㼘唬崵㐼勵⟝�
� � � � 襒封庛䏞105°C怓獴盗庛䏞60°C孞崨鸟1.6L/minկ�
5.3� 叻ⲥ刼絁涸ⵖ⡲�
㼜幊ざ叻ⲥ禹⴩䊨⡲巊3.3.2ⴔⵆ䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸油꬗獤

⟄叻ⲥ䊨⡲巊涸崽䏞䧴崽䏞㼆侨⚹埇㗂叻⟄油꬗獤䧴油꬗獤㼆侨⚹紷㗂叻絚ⵖ叻ⲥ刼絁կ�
5.4� 霚呋很巊涸崵㹁�
㼜霚呋很巊5.1䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁⟄⥂殆傞ꢂ㹁䚍崵䖤油꬗獤呏研

叻ⲥ刼絁䖤ⵌ霚呋很巊⚥➃⿬涵薗 ReծRg1ծRb1ծRcծRb2ծRd涸崽䏞կ�
叻ⲥ很巊ㄤ霚呋很巊涸넞佪巊湱蒀靶㕃⿬錛꣡䔶A稘㢪唬崵㐼ㄤ꣡䔶B襒封⯕侔㼘唬崵㐼կ�

6� � � 絕卓雦皾�
霚呋⚥ぐ➃⿬涵薗涸ゎꆀ䭽♴䒭雦皾�

�

䒭⚥�
Xiˋˋ霚呋⚥ぐ➃⿬涵薗涸ゎꆀ⽀⡙⚹⯘嫦涰⯘䧴⯘嫦涰嬗⼮(g/100g 䧴 g/100mL)�
Ciˋˋ歋叻ⲥ刼絁叅䖤崵㹁呋巊⚥ぐ➃⿬涵薗涸崽䏞⽀⡙⚹嬗⯘嫦嬗⼮(mg/mL)�
Vˋˋ鄄崵㹁呋巊涸剒絊㹁㺂⡤獤⽀⡙⚹嬗⼮(mL)�
Fˋˋ鄄崵㹁呋巊涸獺ꅺ⦔侨�
mˋˋ霚呋涸》呋ꆀ⽀⡙⚹⯘䧴嬗⼮(g 䧴mL)�
100ˋˋ⽀⡙鲮䰃� �

1000
100

´
´´´

=
m

FVCX i
i
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1000ˋˋ⽀⡙鲮䰃կ� �
霚呋⚥䚪➃⿬涵薗涸ゎꆀ䭽䒭(2)雦皾�

X 䚪XReXRg1XRb1XRcXRb2XRd˘˘˘˘˘˘2�
䒭⚥�
X 䚪ˋ霚呋⚥䚪➃⿬涵薗涸ゎꆀ⽀⡙⚹⯘嫦涰⯘䧴⯘嫦涰嬗⼮(g/100g 䧴 g/100mL)�
Xiˋ霚呋⚥ぐ➃⿬涵薗Xi⺫䭍➃⿬涵薗 ReծRg1ծRb1ծRcծRb2ծRd涸ゎꆀ⽀⡙⚹⯘嫦涰

⯘䧴⯘嫦涰嬗⼮(g/100g 䧴 g/100mL)կ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙⥂殆♲⡙剣佪侨㶶կ� �

7� � � 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶馄鵂皾助䎂㖲⧩涸 10%կ� �
�

꣡䔶 A�
�

叻ⲥ很巊ㄤ霚呋很巊Ⱙ㘗巊湱蒀靶㕃稘㢪唬崵㐼�

�
㕃 A.1� ➃⿬涵薗 Rg1ծReծRb1ծRcծRb2ծRd涸叻ⲥ很巊蒀靶㕃�

�
�

�
�

㕃 A.2� ➃⿬涵薗 Rg1ծReծRb1ծRcծRb2ծRd涸霚呋很巊蒀靶㕃�
� �
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꣡䔶 B�
�

叻ⲥ很巊ㄤ霚呋很巊Ⱙ㘗巊湱蒀靶㕃襒封⯕侔㼘唬崵㐼�

�
�

㕃 B.1� ➃⿬涵薗 Rg1ծReծRb1ծRcծRb2ծRd涸叻ⲥ很巊蒀靶㕃�
�
�

�
�

㕃 B.2� ➃⿬涵薗 Rg1ծReծRb1ծRcծRb2ծRd涸霚呋很巊蒀靶㕃�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



寐蔼徱邉㛔蚋⚌剣ꣳⰖ぀� zibutang.cn� 侮椚�
 

35 

♫ծ⥂⨴굹ㅷ⚥⵸蔄ꫬ稇涸崵㹁� �
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥⵸蔄ꫬ稇涸崵㹁倰岁կ�
劥倰岁鷓欽✵⥂⨴굹ㅷ⚥⵸蔄ꫬ稇涸ゎꆀ崵㹁կ�
2� ⾲椚�
⵸蔄ꫬ稇僽ゎ剣⯄蘡稇ㄤ邍⯄蘡稇⽀⯋涸翸ざ暟կ⵸蔄ꫬ稇劥魧偽蒀告絑鵂掚ꃑ㢅椚た〳⟄

欰䧭帿紤蒀涸蔄ꫬ稇猌㶩կ劥岁欽ⴔ⯕⯕䏞岁崵㹁⵸蔄ꫬ稇㖈宐鍒鵂玐⚥欰䧭涸蔄ꫬ稇猌㶩կ雦皾霚
呋⚥⵸蔄ꫬ稇ゎꆀկ�
3� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹ GB/T�6682 錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1� 歌ꃫCH3OHկ�
3.1.2� 姻♨ꃫCH3(CH2)3OHկ�
3.1.3� 渮ꃑHClկ�
3.1.4� 炻ꃑ꜈ꜽNH4Fe(SO4)2·12H2O�
3.2� 霚⵫ꂁⵖ�
3.2.1� 渮ꃑ2mol/L》渮ꃑ 90mL⸈宐鷓ꆀ⢪䧭 500mL䶔⺣կ�
3.2.2� 炻ꃑ꜈ꜽ很巊獦》 10g 炻ꃑ꜈ꜽ欽 2mol/L 渮ꃑ很鍒䎇㹁㺂荛 500mL幊⺣姼很巊⚥炻
ꃑ꜈ꜽ崽䏞⚹ 2%w/vկ�
3.3� 叻ⲥㅷ�
⵸蔄ꫬ稇袕蟎碰勻彂叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞95%䧴

絑㕂㹻雩霆䎇䱇✮叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1� ⵸蔄ꫬ稇袕蟎碰勻彂叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�

⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
⵸蔄ꫬ稇袕蟎碰勻彂� Proanthocyanidins� 4852-22-6�� C30H26O13�� 594.52�

霹僈㔔⚹⵸蔄ꫬ稇劥魧僽♧碫暟餘♧菚䭷 2~4 ⴔ㶩涸翸ざ暟䨾⟄姼叻ⲥ呋ㅷ⚹䲀虛⢪欽կ�
3.4� 叻ⲥㅷ很巊涸ꂁⵖ�
⵸蔄ꫬ稇叻ⲥ⪰㢊巊1.0mg/mL獦》 10mg礵烁荛 0.1mg⵸蔄ꫬ稇叻ⲥㅷ✵ 10mL� 㺂

ꆀ櫕⚥欽歌ꃫ很鍒䎇㹁㺂荛ⵠ䏞䶔⺣կ�
4� � � ⟉㐼ㄤ霃㢊�
4.1� ⴔ區㣔䎂䠭ꆀ⚹ 0.1mg ㄤ 0.001gկ�
4.2� ⴔ⯕⯕䏞雦կ�
4.3� 猌䗱纸鲮鸟4000r/minկ�
4.4� 馄㡮⟉կ�
4.5� 㔐崨鄳縨կ�
5� � � ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
5.1.1� 㔿⡤霚呋獦》溶磋烱幊ざ㖲⺣涸䖉崵霚呋 50mg~100mg礵烁荛 0.1mg縨✵ 50mL 㺂ꆀ
櫕⚥⸈Ⰶ 30mL 歌ꃫ馄㡮㢅椚 20min佞ⲇ荛㹔庛た⸈歌ꃫ荛ⵠ䏞䶔⺣猌䗱䧴佞縨荛惶幡
た》♳幡巊㢊欽կ�
5.1.2� ゎ屘霚呋獦》幊ざ㖲⺣涸䖉崵霚呋 50mg礵烁荛 0.1mg縨✵㼭掔匉⚥欽 20։30mL 歌
ꃫⴔ侨妃䴛䬜㼜䲿》巊鲮獴荛 50mL 㺂ꆀ櫕⚥湬荛歌ꃫ䲿》巊偽蒀⸈歌ꃫ荛ⵠ䏞䶔⺣կ�
5.1.3� 巊⡤霚呋エ》♶馄鵂 1mL 涸䖉崵霚呋縨✵ 50mL 㺂ꆀ櫕⚥⸈歌ꃫ荛ⵠ䏞䶔⺣կ�
5.2� 霚呋崵㹁�
㼜姻♨ꃫ♸渮ꃑ䭽 95:5 涸⡤獤嫱幊ざた》ⴀ 6.0mL 縨✵Ⱘ㝱ꝭ䕎櫕⚥ⱄ⸈Ⰶ 0.2mL 炻ꃑ꜈
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ꜽ很巊ㄤ 1.0mL 霚呋很巊幊⺣縨屗宐嵮㔐崨礵烁⸈掚 40min た用⽰縨ⱺ宐⚥ⲇ⽲㖈⸈掚
模嫳 15min た✵ 546nm岚Ɤ㢅崵エ⯕䏞歋叻ⲥ刼絁雦皾霚呋⚥⵸蔄ꫬ稇涸ゎꆀկ儑蒀㖈 1㼭傞
ⰻ珘㹁կ�
5.3� 叻ⲥ刼絁ⵖ㢊�
ⴔⵆエ》⵸蔄ꫬ稇叻ⲥ⪰㢊巊 0.00mLծ0.10mLծ0.25mLծ0.50mLծ1.00mLծ1.50mL 縨✵ 10mL

㺂ꆀ櫕⚥⸈歌ꃫ荛ⵠ䏞䶔⺣կぐエ》 1.0mL 崵㹁♸霚呋崵㹁倰岁湱ずկ絚ⵖ⵸蔄ꫬ稇崽䏞♸エ
⯕䏞Ⱒ禹涸叻ⲥ刼絁կ�
6� � � 絕卓雦皾�
霚呋⚥⵸蔄ꫬ稇崵㹁絕卓䭽♴䒭雦皾�

� �

䒭⚥� � �
Xˋ霚呋⚥⵸蔄ꫬ稇涸ゎꆀg/100g�

� � � � Cˋ歋叻ⲥ刼絁♳叅ⴀ䖉崵霚呋⚥⵸蔄ꫬ稇涸崽䏞μg/mL� �
� � � � Vˋ䖉崵霚呋㹁㺂䚪⡤獤mL�
� � � � mˋ霚呋餘ꆀgկ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙⥂殆♲⡙剣佪侨㶶կ� �

7� � � 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶馄鵂皾助䎂㖲⧩涸 10%կ�

�
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�

Ⱃծ⥂⨴굹ㅷ⚥呍薗ꃑ涸崵㹁�
痦♧岁�

1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥呍薗ꃑ涸馄넞佪巊湱蒀靶UPLC崵㹁倰岁կ�
劥倰岁鷓欽✵⥂⨴굹ㅷ⚥呍薗ꃑ涸崵㹁կ�
�

2� ⾲椚�
㼜霚呋很鍒ծ⿡ꤑ跗涯た絑馄넞佪巊湱蒀靶UPLCⴔ猌⟄湱㼆⥂殆傞ꢂ㹁䚍油꬗獤㹁ꆀկ�
�

3� 霚⵫�
岤ꤑ暵婋霹僈䨾欽霚⵫㖲⚹ⴔ區紱㹊낉欽宐痗ざ GB/T�6682 ♧紩宐銳宠կ�

3.1� ⛩臟CH3CN⠏紩紱կ�
3.2� ⛩ꃑC2H4O236%։37%g/gկ�
3.3� 熧ꃑH3PO4կ�
3.4� 熧ꃑ孲✳ꛧNa2HPO4կ�
3.5� 叻ⲥㅷ�
呍薗ꃑ叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞97%䧴絑㕂㹻雩霆䎇䱇✮

叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1ぐ呍薗ꃑ叻ⲥㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼�

ぜ獦� 薉俒ぜ� CAS� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
뚁得ョ呍薗ꃑ� Guanine�nucleotideGMP� 85-32-5� C10H14N5O8P� 363.22�
艑得ョ呍薗ꃑ� Adenine�nucleotideAMP� 61-19-8� C10H14O7N5P� 347.22�
妃랕得ョ呍薗ꃑ� Hypoxanthine�nucleotideIMP� 131-99-7� C10H13N4O8P� 348.21�
脅必㊋呍薗ꃑ� Cytosine�nucleotideCMP� 63-37-6� C9H14N3O8P� 323.20�
㽶必㊋呍薗ꃑ� Uracil�nucleotideUMP� 58-97-9� C9H13N2O9P� 324.18�

3.6� 叻ⲥ很巊ꂁⵖ�
3.6.1� 呍薗ꃑ叻ⲥ⪰㢊巊獦》絑 100˫䎁斕 4h 㢅椚涸呍薗ꃑ叻ⲥㅷ3.5ぐ 50mg礵烁荛 0.1mg
欽宐很鍒䎇鲮獴荛 100mL 㺂ꆀ櫕⚥㹁㺂荛ⵠ䏞姼很巊崽䏞⚹ 0.5mg/mLկ�
3.6.2� 呍薗ꃑ叻ⲥ禹⴩䊨⡲巊ⴔⵆⲥ烁エ》♶ず⡤獤涸叻ⲥ⪰㢊巊3.6.1欽宐㼜Ⱖ獺ꅺ䧭呍薗
ꃑゎꆀⴔⵆ⚹ 10.0μg/mLծ20.0μg/mLծ40.0μg/mLծ80.0μg/mLծ100μg/mL 涸叻ⲥ禹⴩䊨⡲巊կ⚰
欽傞ꂁⵖկ�
4� ⟉㐼ㄤ霃㢊�
4.1� 馄넞佪巊湱蒀靶⟉UPLCꂁ剣✳匧盗꣋⴩唬崵㐼䧴稘㢪唬崵㐼կ�
4.2� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.1mg ㄤ 0.001gկ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
5.1.1� ♶ゎ跗涯霚呋�
獦》霚呋鷓ꆀ✵ 100mL 啕蒀㺂ꆀ櫕⚥⸈Ⰶ紨 50˫涸掚宐 80mL䕸䏀幊⺣馄㡮 30 ⴔꛦⲇ

⽲荛㹔庛た欽宐㹁㺂荛ⵠ䏞կ鵂応応巊鵂 0.22μmꛏ㶰応芘馄巊湱蒀靶⟉崵㹁կ�
5.1.2� ゎ跗涯霚呋�
獦》霚呋鷓ꆀ✵ 100mL 啕蒀㺂ꆀ櫕⚥⸈Ⰶ紨 50˫涸掚宐 80mL⸈Ⰶ⛩ꃑ3.2100μL䕸

䏀幊⺣馄㡮 30 ⴔꛦⲇ⽲荛㹔庛た欽宐㹁㺂荛ⵠ䏞կ鵂応応巊鵂 0.22μm ꛏ㶰応芘馄넞佪巊
湱蒀靶⟉崵㹁կ�
5.2� ⟉㐼⿬罌勵⟝�
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蒀靶叙BEH�Amide 叙2.1mm×100mm1.7μm䧴䚍腊湱䔲罏կ�
崨⸓湱A:⛩臟ծB10mmol/L�Na2HPO4宐很巊ծC0.1%H3PO4宐很巊唑䏞峤膴կ唑䏞邍㥵♴�
�

傞ꢂ� A%� B%� C%�
0.0� 88.0� 7.0� 5.0�
6.0� 80.0� 17.5� 2.5�
8.0� 77.0� 22.0� 1.0�
9.0� 65.0� 35.0� 0.0�
10.7� 55.0� 45.0� 0.0�
10.8� 88.0� 7.0� 5.0�
13.0� 88.0� 7.0� 5.0�

崨鸟0.5mL/minկ�
叙庛50˫կ�
唬崵岚Ɤ254nmկ�
鵳呋ꆀ1μLկ�
5.3� 叻ⲥ刼絁涸ⵖ⡲�
㼜叻ⲥ禹⴩䊨⡲巊3.6.2ⴔⵆ䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸呍薗ꃑ叻ⲥ很

巊涸蒀靶油꬗獤⟄叻ⲥ䊨⡲巊涸崽䏞⚹埇㗂叻⟄蒀靶油涸油꬗獤⚹紷㗂叻絚ⵖ叻ⲥ刼絁կ�
5.4� 霚呋很巊涸崵㹁�
㼜霚呋很巊5.1䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁կ�

6� 絕卓雦皾�
霚呋⚥呍薗ꃑ崵㹁絕卓䭽♴䒭雦皾�

� �

䒭⚥�
X霚呋⚥呍薗ꃑ涸ゎꆀmg/g�
C歋叻ⲥ刼絁䖤ⴀ涸霚呋很巊⚥呍薗ꃑ涸崽䏞μg/mL�
V霚呋㹁㺂⡤獤mL�
m霚呋獦》涸餘ꆀg�
霚呋⚥䚪呍薗ꃑ涸ゎꆀ⚹脅必㊋呍薗CMPծ㽶必㊋呍薗UMPծ艑得ョ呍薗AMPծ뚁

得ョ呍薗GMPծ妃랕得ョ呍薗IMPゎꆀ⛓ㄤկ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙絕卓⥂殆♲⡙剣佪侨㶶կ�

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%կ�

�
�

痦✳岁�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥呍薗ꃑ涸넞佪巊湱蒀靶HPLC崵㹁倰岁կ�
劥倰岁鷓欽✵⥂⨴굹ㅷ⚥呍薗ꃑ涸崵㹁կ�

2� ⾲椚�
㼜霚呋很鍒ծ⿡ꤑ跗涯た絑넞佪巊湱蒀靶ⴔ猌⟄湱㼆⥂殆傞ꢂ㹁䚍油꬗獤㹁ꆀկ�

3� 霚⵫�
岤ꤑ暵婋霹僈䨾欽霚⵫㖲⚹ⴔ區紱㹊낉欽宐痗ざ GB/T�6682-2008 ♧紩宐銳宠կ�

3.1� ⛩臟CH3CN⠏紩紱կ�

1000´
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3.2� ⛩ꃑC2H4O236%։37%g/gկ�
3.3� 熧ꃑH3PO4կ�
3.4� 叻ⲥㅷ�
ず倰岁♧կ�

3.5� 叻ⲥ很巊ꂁⵖ�
3.5.1� 呍薗ꃑ叻ⲥ⪰㢊巊獦》絑 100˫䎁斕 4h 㢅椚涸呍薗ꃑ叻ⲥㅷ3.4ぐ 50mg礵烁荛 0.1mg
欽宐很鍒䎇鲮獴荛 100mL 㺂ꆀ櫕⚥㹁㺂荛ⵠ䏞姼很巊崽䏞⚹ 0.5mg/mLկ�
3.5.2� 呍薗ꃑ叻ⲥ禹⴩䊨⡲巊ⴔⵆⲥ烁エ》♶ず⡤獤涸叻ⲥ⪰㢊巊3.5.1欽宐㼜Ⱖ獺ꅺ䧭呍薗
ꃑゎꆀⴔⵆ⚹ 10.0μg/mLծ20.0μg/mLծ40.0μg/mLծ80.0μg/mLծ100μg/mL 涸叻ⲥ禹⴩䊨⡲巊կ⚰
欽傞ꂁⵖկ�
4� ⟉㐼ㄤ霃㢊�
4.1� 巊湱蒀靶⟉ꂁ剣✳匧盗꣋⴩唬崵㐼䧴稘㢪唬崵㐼կ�
4.2� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.1mg ㄤ 0.001gկ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
5.1.1� ♶ゎ跗涯霚呋�
獦》霚呋鷓ꆀ✵ 100mL 啕蒀㺂ꆀ櫕⚥⸈Ⰶ紨 50˫涸掚宐 80mL䕸䏀幊⺣馄㡮 30 ⴔꛦⲇ

⽲荛㹔庛た欽宐㹁㺂荛ⵠ䏞կ鵂応応巊鵂 0.45μmꛏ㶰応芘巊湱蒀靶⟉崵㹁կ�
5.1.2� ゎ跗涯霚呋�
獦》霚呋鷓ꆀ✵ 100mL 啕蒀㺂ꆀ櫕⚥⸈Ⰶ紨 50˫涸掚宐 80mL⸈Ⰶ⛩ꃑ3.2100μL䕸

䏀幊⺣馄㡮 30 ⴔꛦⲇ⽲荛㹔庛た欽宐㹁㺂荛ⵠ䏞կ鵂応応巊鵂 0.45μm ꛏ㶰応芘巊湱蒀靶
⟉崵㹁կ�
5.2� ⟉㐼⿬罌勵⟝�
5.2.1� 넞佪巊湱蒀靶�
蒀靶叙C18叙� 250mm×4.6mm5μm䧴䚍腊湱䔲罏կ�
崨⸓湱⛩臟0.2%H3PO4宐很巊=97:3(V/V)կ�
崨鸟1mL/minկ�
叙庛35˫կ�
唬崵岚Ɤ254nmկ�
鵳呋ꆀ10μLկ�
5.3� 叻ⲥ刼絁涸ⵖ⡲�
㼜叻ⲥ禹⴩䊨⡲巊3.5.2ⴔⵆ䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸呍薗ꃑ叻ⲥ很

巊涸蒀靶油꬗獤⟄叻ⲥ䊨⡲巊涸崽䏞⚹埇㗂叻⟄蒀靶油涸油꬗獤⚹紷㗂叻絚ⵖ叻ⲥ刼絁կ�
5.4� 霚呋很巊涸崵㹁�
㼜霚呋很巊5.1䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁կ�

6� � � 絕卓雦皾�
霚呋⚥呍薗ꃑ崵㹁絕卓䭽♴䒭雦皾�

� �

䒭⚥�
X霚呋⚥呍薗ꃑ涸ゎꆀmg/g�
C歋叻ⲥ刼絁䖤ⴀ涸霚呋很巊⚥呍薗ꃑ涸崽䏞μg/mL�
V霚呋㹁㺂⡤獤mL�
m霚呋獦》涸餘ꆀg�
霚呋⚥䚪呍薗ꃑ涸ゎꆀ⚹脅必㊋呍薗CMPծ㽶必㊋呍薗UMPծ艑得ョ呍薗AMPծ

뚁得ョ呍薗GMPծ妃랕得ョ呍薗IMPゎꆀ⛓ㄤկ�

1000´
´

=
m

VCX
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雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙絕卓⥂殆♲⡙剣佪侨㶶կ�
7� � � 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%կ�

�

꣡䔶 A� �
叻ⲥ很巊ㄤ霚呋很巊Ⱙ㘗巊湱蒀靶㕃UPLC 岁�

�
�

㕃 A.1� 呍薗ꃑ涸叻ⲥ很巊蒀靶㕃�
�

�
�

㕃 A.2� 呍薗ꃑ涸霚呋很巊蒀靶㕃�
岤G뚁㎛ョ呍薗GMPA艑㎛ョ呍薗AMPI妃랕㎛ョ呍薗IMP�

C脅㏉㊋呍薗CMPU:㽶㏉㊋呍薗UMP�
�
�
�
�
�
�
�
�



寐蔼徱邉㛔蚋⚌剣ꣳⰖ぀� zibutang.cn� 侮椚�
 

41 

꣡䔶 B� �
叻ⲥ很巊ㄤ霚呋很巊Ⱙ㘗巊湱蒀靶㕃HPLC 岁�

�

�

㕃 B.1� 呍薗ꃑ涸叻ⲥ很巊蒀靶㕃�
�

�
�

㕃 B.2� 呍薗ꃑ涸霚呋很巊蒀靶㕃�
岤G뚁㎛ョ呍薗GMPA艑㎛ョ呍薗AMPI妃랕㎛ョ呍薗IMP�

C脅㏉㊋呍薗CMPU:㽶㏉㊋呍薗UMP�
�
�
�
�
�
�
�
�
�
�
�
�
�
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⛰ծ⥂⨴굹ㅷ⚥峫⠄➭宝涸崵㹁�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥峫⠄➭宝涸巊湱蒀靶崵㹁倰岁կ�
劥倰岁鷓欽✵⟄紤刼⿺Ⱖ⸈䊨ㅷ⚹⾲俱涸⥂⨴굹ㅷ⚥ⰻꂾ꡻梠峫⠄➭宝⿺ꃑ䒭䒓梠峫⠄

➭宝涸崵㹁կ�
2� ⾲椚�
霚呋絑 75%⛩ꃫ很巊馄㡮䲿》ꅷ欽巊湱蒀靶ⴔ猌ⰻꂾ꡻梠⿺ꃑ䒭䒓梠峫⠄➭宝稘㢪

唬崵㐼唬崵⟄⥂殆傞ꢂ㹁䚍㢪叻岁㹁ꆀկ�
3 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹� GB/T�6682 錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1� 歌ꃫCH3OH蒀靶紱կ� �
3.1.2� 偽宐⛩ꃫCH3CH2OHկ� �
3.1.3� 熧ꃑH3PO4)կ� �
3.1.4� 孲孻⻊ꛧNaOHկ�
3.1.5� 渮ꃑHClゎꆀ36%~38%կ�
3.2� 霚⵫ꂁⵖ�
3.2.1�75%⛩ꃫv/v㼜偽宐⛩ꃫㄤ宐䭽 75+25 涸⡤獤嫱幊ざ㖲⺣կ�
3.2.2�0.2mol/L 孲孻⻊ꛧ很巊獦》孲孻⻊ꛧ 1.6g⸈宐⢪很鍒䧭 200mL⽰䖤կ�
3.2.3�0.2mol/L 渮ꃑ很巊エ》渮ꃑ 1.8mL⸈宐鷓ꆀ⢪䧭 100mL⽰䖤կ�
3.3� 叻ⲥㅷ�
峫⠄➭宝叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞98%䧴絑㕂㹻雩霆䎇䱇

✮叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1� 峫⠄➭宝叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�
⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
峫⠄➭宝� Lovastatin� 75330-75-5� C24H36O5� 404.54�

3.4� 叻ⲥ很巊ꂁⵖ�
3.4.1� 峫⠄➭宝叻ⲥ⪰㢊巊400μg/mLⲥ烁獦》峫⠄➭宝叻ⲥㅷ 40mg礵烁荛 0.01�mg欽
75%⛩ꃫ很鍒䎇㹁㺂荛 100mLկ�
3.4.2� 峫⠄➭宝叻ⲥ禹⴩䊨⡲巊欽崨⸓湱獺ꅺꂁⵖ崽䏞⚹ 8.00μg/mLծ20.0μg/mLծ40.0μg/mLծ
80.0μg/mLծ160μg/mLծ320μg/mL� 涸禹⴩叻ⲥ䊨⡲巊կ�
3.4.3� 㹁䚍欽ꃑ䒭䒓梠峫⠄➭宝很巊獦》峫⠄➭宝ⰻꂾ叻ⲥㅷ 4mg欽 0.2mol/L 孲孻⻊ꛧ
很巊㹁㺂荛 100mL㖈 50˫勵⟝♴馄㡮鲮⻊ 1hⲇ⽲荛㹔庛たⱄ佞縨 1h欽 0.2mol/L� 渮ꃑ很巊靈
蒜 pH荛⚥䚍կ�
4� ⟉㐼ㄤ霃㢊�
4.1� 넞佪巊湱蒀靶⟉ꂁ剣✳匧盗꣋⴩䧴稘㢪唬崵㐼UVկ� �
4.2� ⴔ區㣔䎂䠭ꆀ⚹ 0.01mg ㄤ 0.0001gկ� �
4.3� 馄㡮岚幡峤㐼⸆桧250Wկ� �
4.4� 嶴偒幊ざ㐼կ�
4.5� 猌䗱纸鲮鸟3500�r/minկ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
》晙⵫ծ곾磜⵫瘝㔿⡤呋ㅷ鷓ꆀ灇熋㖲⺣脸㓭⵫ծ鲱脸㓭⵫》ⰻ㺂暟灇熋䧴幊⺣կ獦》♳

鶣幊⺣涸霚呋鷓ꆀ湱䔲✵ゎ峫⠄➭宝紨 5mg礵㺙獦㹁縨Ⱘ㝱ꝭ䕎櫕⚥礵㺙⸈Ⰶ 50mL�75%
⛩ꃫ㺙㝱獦㹁ꅾꆀ馄㡮䲿》⸆桧 250W곸桧 33kHz60min佞ⲇⱄ獦㹁ꅾꆀ欽 75%
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⛩ꃫ邉駈Ⲹ㣟涸ꅾꆀ䶔⺣⟄ 3500r/min 涸鲮鸟猌䗱 10min》♳幡巊絑 0.45μm䗎㶰応芘鵂応
応巊⡲⚹霚呋䖉崵巊կ�
5.2� ⟉㐼⿬罌勵⟝�
5.2.1� 蒀靶叙C18叙250mm×4.6mm� 5μm䧴ず瘝䚍腊蒀靶叙կ� �
5.2.2� 叙庛25˫կ�
5.2.3� 唬崵岚Ɤ238nmկ� �
5.2.4� 崨⸓湱歌ꃫ+宐+熧ꃑ=385+115+0.14կ� �
5.2.5� 崨鸟1.0mL/minկ�
5.2.6� 鵳呋ꆀ10μLկ�
5.3� 叻ⲥ刼絁涸ⵖ⡲�
㼜叻ⲥ禹⴩䊨⡲巊ⴔⵆ岤Ⰶ巊湱蒀靶⟉⚥崵䖤湱䎾涸油꬗獤⟄叻ⲥ禹⴩䊨⡲巊涸崽䏞μg/mL

⚹埇㗂叻⟄油꬗獤⚹紷㗂叻絚ⵖ叻ⲥ刼絁կ�
5.4� 霚呋很巊涸崵㹁�
㼜霚呋䖉崵巊岤Ⰶ巊湱蒀靶⟉⚥⟄⥂殆傞ꢂ㹁䚍崵㹁ⰻꂾ㘗꡻梠峫⠄➭宝䧴ꃑ䒭䒓梠

峫⠄➭宝油꬗獤ⴔⵆ去Ⰶⰻꂾ㘗꡻梠峫⠄➭宝叻ⲥ刼絁雦皾䖤ⵌ䖉崵巊⚥ⰻꂾ㘗꡻梠峫
⠄➭宝䧴ꃑ䒭䒓梠峫⠄➭宝涸崽䏞μg/mLկ�
6� 絕卓雦皾�
6.1� 霚呋⚥ⰻꂾ㘗꡻梠峫⠄➭宝䧴ꃑ䒭䒓梠峫⠄➭宝涸ゎꆀⴔⵆ䭽♴䒭雦皾�

� �

䒭⚥�
Xiˋ霚呋⚥ⰻꂾ㘗꡻梠峫⠄➭宝䧴ꃑ䒭䒓梠峫⠄➭宝涸ゎꆀ⽀⡙⚹⯘嫦涰⯘g/100g� �
Ciˋ鄄崵㹁呋巊⚥ⰻꂾ㘗꡻梠峫⠄➭宝䧴ꃑ䒭䒓梠峫⠄➭宝涸崽䏞⽀⡙⚹䗎⯘嫦嬗⼮

μg/mL� �
Vˋ鄄崵㹁呋巊涸剒絊㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
mˋ霚呋涸獦呋餘ꆀ⽀⡙⚹⯘g�
100ˋ⽀⡙鲮䰃�
1000ˋ⽀⡙鲮䰃կ�

6.2� 霚呋⚥峫⠄➭宝涸䚪ゎꆀ䭽♴䒭雦皾�

�

䒭⚥�
Xˋ霚呋⚥峫⠄➭宝涸䚪ゎꆀ⽀⡙⚹⯘嫦涰⯘g/100g� �
X1ˋ霚呋⚥ⰻꂾ㘗(꡻梠)峫⠄➭宝涸ゎꆀ⽀⡙⚹⯘嫦涰⯘g/100g� �
X2ˋ霚呋⚥ꃑ䒭(䒓梠)峫⠄➭宝涸ゎꆀ⽀⡙⚹⯘嫦涰⯘g/100g�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙絕卓⥂殆♲⡙剣佪侨㶶կ�
�

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%կ�

�
�
�
�
�
�
�

10001000
100i

´´
´´

=
m
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X i
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�

꣡䔶 A�

叻ⲥ很巊ㄤ霚呋很巊Ⱙ㘗巊湱蒀靶㕃�

�
㕃 A.1� � ⰻꂾ㘗꡻梠峫⠄➭宝叻ⲥ很巊蒀靶㕃�

�

� �
㕃 A.2� � ꃑ䒭䒓梠峫⠄➭宝叻ⲥ很巊蒀靶㕃�

� �

�
㕃 A.3� � ゎ剣峫⠄➭宝涸霚呋很巊蒀靶㕃�

�
�
�
�
�
�
�
�
�
�
�
�
�
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�

⼧ծ⥂⨴굹ㅷ⚥坞淼稇ծ㿋取稇ծ䒗롖勚稇涸崵㹁�

�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥坞淼稇ծ㿋取稇ծ䒗롖勚稇涸巊湱蒀靶崵㹁倰岁կ�
劥倰岁鷓欽✵⟄Ꜿ绘〽䧴Ꜿ绘〽䲿》暟⚹⚺銳⾲俱涸⥂⨴굹ㅷ⚥坞淼稇ծ㿋取稇ծ䒗롖勚稇涸崵

㹁կ�
2� ⾲椚�
霚呋絑歌ꃫ䲿》ծꃑ宐鍒瘝⵸㢅椚たꅷ欽巊湱蒀靶ⴔ猌ծ稘㢪唬崵㐼唬崵⟄⥂殆傞ꢂ㹁䚍

⟄㢪叻岁㹁ꆀկ�
3� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹� GB/T�6682 錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1� 歌ꃫCH3OH蒀靶紱կ� �
3.1.2� 熧ꃑH3PO4կ� �
3.1.3� 渮ꃑHClゎꆀ36%~38%կ�
3.2� 霚⵫ꂁⵖ�
3.2.1� 渮ꃑ很巊3.0mol/L》渮ꃑ 25mL⸈宐鷓ꆀ⢪䧭 100mL䶔⺣կ�
3.2.2�80%歌ꃫ很巊㼜歌ꃫㄤ宐䭽 80+20 涸⡤獤嫱幊ざ㖲⺣կ�
3.3� 叻ⲥㅷ�
坞淼稇ծ㿋取稇ծ䒗롖勚稇叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞98%

䧴絑㕂㹻雩霆䎇䱇✮叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1 叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�
⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
坞淼稇� Quercetin� 117-39-5� C15H10O7� 302.24�
㿋取稇� Kaempferol� 520-18-3� C15H10O6� 286.23�
䒗롖勚稇� Isorhamnetin� 480-19-3� C16H12O7� 316.27�

3.4� 叻ⲥ很巊ꂁⵖ�
3.4.1� 叻ⲥ⪰㢊巊1mg/mLⴔⵆⲥ烁獦》坞淼稇ծ㿋取稇ծ䒗롖勚稇叻ⲥㅷ 100mgⲥ烁荛 0.1mg
✵ 100mL 㺂ꆀ櫕⚥欽歌ꃫ很鍒䎇㹁㺂荛ⵠ䏞կ�
3.4.2� 坞淼稇ծ㿋取稇ծ䒗롖勚稇幊ざ叻ⲥ⚥ꢂ巊200μg/mLⴔⵆⲥ烁エ》坞淼稇ծ㿋取稇ծ䒗
롖勚稇叻ⲥ⪰㢊巊ぐ 5.00mL ✵ 25mL 㺂ꆀ櫕⚥欽崨⸓湱㹁㺂կ�
3.4.3� 幊ざ叻ⲥ禹⴩䊨⡲巊ⴔⵆⲥ烁エ》坞淼稇ծ㿋取稇ծ䒗롖勚稇幊ざ叻ⲥ⚥ꢂ巊0.50mLծ1.00mLծ
2.00mLծ3.00mL ㄤ 5.00mL ✵ 10mL 㺂ꆀ櫕⚥欽崨⸓湱㹁㺂荛ⵠ䏞ꂁⵖ䧭餘ꆀ崽䏞ⴔⵆ⚹
10.0μg/mLծ20.0μg/mLծ40.0μg/mLծ60.0μg/mLծ100μg/mL 涸幊ざ叻ⲥ禹⴩䊨⡲巊կ�
�
4� ⟉㐼ㄤ霃㢊�
4.1� 넞佪巊湱蒀靶⟉ꂁ剣✳匧盗꣋⴩䧴稘㢪唬崵㐼UVկ� �
4.2� ⴔ區㣔䎂䠭ꆀ⚹ 0.01mg ㄤ 0.0001gկ� �
4.3� 馄㡮岚幡峤㐼⸆桧250Wկ� �
4.4� 宐嵮ꝍկ�
�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
》晙⵫ծ곾磜⵫瘝㔿⡤呋ㅷ鷓ꆀ灇熋㖲⺣脸㓭⵫ծ鲱脸㓭⵫》ⰻ㺂暟灇熋幊⺣կ�
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5.1.1� 坞淼稇ծ㿋取稇ծ䒗롖勚稇涸崵㹁�
礵㺙獦》霚呋鷓ꆀ湱䔲✵ゎ坞淼稇ծ㿋取稇ծ䒗롖勚稇䚪ꆀ紨 3mg⸈ 20mL 歌ꃫ馄㡮䲿

》⸆桧 250W곸桧 33kHz30min応鵂婎序欽歌ꃫ紨 5mL 峤嶷峤巊䎇Ⰶ応巊⸈Ⰶ 15mL
渮ꃑ很巊3.0mol/L宐嵮㔐崨宐鍒 3hⲇ⽲鲮獴荛 50mL 㺂ꆀ櫕⚥欽歌ꃫ㹁㺂荛ⵠ䏞幊⺣
絑 0.45μm䗎㶰応芘鵂応》絯応巊⡲⚹霚呋䖉崵巊կ�
5.1.2� 康猌坞淼稇ծ㿋取稇ծ䒗롖勚稇涸崵㹁�
礵㺙獦》霚呋鷓ꆀ湱䔲✵ゎ坞淼稇ծ㿋取稇ծ䒗롖勚稇䚪ꆀ紨 3mg縨Ⱘ㝱ꝭ䕎櫕⚥礵㺙

⸈Ⰶ 80%歌ꃫ很巊 20mL㺙㝱獦㹁ꅾꆀ馄㡮䲿》⸆桧 250W곸桧 33kHz20min》ⴀ佞
ⲇⱄ獦㹁ꅾꆀ欽 80%歌ꃫ很巊邉駈Ⲹ㣟涸ꅾꆀ䶔⺣応鵂》絯応巊⡲⚹霚呋䖉崵巊կ�
5.2� ⟉㐼⿬罌勵⟝�
5.2.1� 蒀靶叙C18叙� 150mm�×3.9mm� 5μm䧴ず瘝䚍腊蒀靶叙կ� �
5.2.2� 叙庛25˫կ� �
5.2.3� 唬崵岚Ɤ360nmկ� �
5.2.4� 崨⸓湱歌ꃫ+0.4%熧ꃑ很巊=50+50կ� �
5.2.5� 崨鸟1.0mL/minկ�
5.2.6� 鵳呋ꆀ10μLկ�
5.3� 叻ⲥ刼絁涸ⵖ⡲�
㼜 10μL 涸幊ざ叻ⲥ禹⴩䊨⡲巊ⴔⵆ岤Ⰶ巊湱蒀靶⟉⚥崵䖤湱䎾涸油꬗獤⟄叻ⲥ䊨⡲巊涸崽

䏞μg/mL⚹埇㗂叻⟄油꬗獤⚹紷㗂叻絚ⵖ叻ⲥ刼絁կ� �
5.4� 霚呋很巊涸崵㹁�
㼜 10μL 霚呋䖉崵巊5.1.1岤Ⰶ巊湱蒀靶⟉⚥⟄⥂殆傞ꢂ㹁䚍崵䖤油꬗獤呏研叻ⲥ刼絁

䖤ⵌ䖉崵巊⚥坞淼稇ծ㿋取稇ծ䒗롖勚稇涸崽䏞μg/mL㼜 10μL 霚呋䖉崵巊5.1.2岤Ⰶ巊湱
蒀靶⟉⚥⟄⥂殆傞ꢂ㹁䚍崵䖤油꬗獤呏研叻ⲥ刼絁䖤ⵌ䖉崵巊⚥康猌坞淼稇ծ㿋取稇ծ䒗롖勚
稇涸崽䏞μg/mLկ�
6� 絕卓雦皾�
6.1� 霚呋⚥坞淼稇ծ㿋取稇ծ䒗롖勚稇涸ゎꆀⴔⵆ䭽♴䒭雦皾�

�

䒭⚥�
Xiˋ霚呋⚥坞淼稇䧴㿋取稇䧴䒗롖勚稇涸ゎꆀ⽀⡙⚹⯘嫦涰⯘g/100g� �
Ciˋ鄄崵㹁呋巊⚥坞淼稇䧴㿋取稇䧴䒗롖勚稇涸崽䏞⽀⡙⚹䗎⯘嫦嬗⼮μg/mL� �
Vˋ鄄崵㹁呋巊涸剒絊㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
mˋ霚呋涸獦呋餘ꆀ⽀⡙⚹⯘g�
100ˋ⽀⡙鲮䰃�
1000ˋ⽀⡙鲮䰃կ�

6.2� 霚呋⚥坞淼稇ծ㿋取稇ծ䒗롖勚稇涸䚪ゎꆀ䭽♴䒭雦皾�

� �

䒭⚥�
Xˋ霚呋⚥坞淼稇ծ㿋取稇ծ䒗롖勚稇涸䚪ゎꆀ⽀⡙⚹⯘嫦涰⯘g/100g� �
X1ˋ霚呋⚥坞淼稇涸ゎꆀ⽀⡙⚹⯘嫦涰⯘g/100g� �
X2ˋ霚呋⚥㿋取稇涸ゎꆀ⽀⡙⚹⯘嫦涰⯘g/100g�
X3ˋ霚呋⚥䒗롖勚稇涸ゎꆀ⽀⡙⚹⯘嫦涰⯘g/100g�

6.3� 霚呋⚥Ꜿ绘〽䚪랕ꂼꃫ薗涸ゎꆀ䭽♴䒭雦皾�

� �
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䒭⚥�
Yˋ霚呋⚥Ꜿ绘〽䚪랕ꂼꃫ薗涸ゎꆀ⽀⡙⚹⯘嫦涰⯘g/100g� �
Xˋ霚呋⚥坞淼稇ծ㿋取稇ծ䒗롖勚稇涸䚪ゎꆀ⽀⡙⚹⯘嫦涰⯘g/100g� �
2.51ˋ䰃皾㔔㶩կ�

6.4� 霚呋⚥康猌坞淼稇ծ㿋取稇ծ䒗롖勚稇涸ゎꆀⴔⵆ䭽♴䒭雦皾�

�

䒭⚥�
Xiˋ霚呋⚥康猌坞淼稇䧴康猌㿋取稇䧴康猌䒗롖勚稇涸ゎꆀ⽀⡙⚹嬗⯘嫦⯘mg/g� �
Ciˋ鄄崵㹁呋巊⚥康猌坞淼稇䧴康猌㿋取稇䧴康猌䒗롖勚稇涸崽䏞⽀⡙⚹䗎⯘嫦嬗⼮μg/mL� �
Vˋ鄄崵㹁呋巊涸剒絊㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
mˋ霚呋涸獦呋餘ꆀ⽀⡙⚹⯘g�
1000ˋ⽀⡙鲮䰃կ� �
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙絕卓⥂殆♲⡙剣佪侨㶶կ�
�

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%կ�

�

꣡䔶 A� �
叻ⲥ很巊ㄤ霚呋很巊Ⱙ㘗巊湱蒀靶㕃�

�
㕃 A.1� � 坞淼稇ծ㿋取稇ծ䒗롖勚稇叻ⲥ很巊蒀靶㕃�

� �

1000
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㕃 A.2� � ゎ坞淼稇ծ㿋取稇ծ䒗롖勚稇涸霚呋很巊蒀靶㕃�

⼧♧ծ⥂⨴굹ㅷ⚥蘡孽ꃑ涸崵㹁�
1� 薴㔵�

劥倰岁錞㹁✫⥂⨴굹ㅷ⚥蘡孽ꃑ涸넞佪巊湱蒀靶崵㹁倰岁կ�
劥倰岁鷓欽✵紤蘡ծ綁蘡瘝⿺⟄蘡孽ꃑ⚹⚺銳⾲俱涸⥂⨴굹ㅷ⚥蘡孽ꃑゎꆀ涸崵㹁կ�

2� ⾲椚�
霚呋絑宐䲿》⢪欽瘝䏞峤膴ꅷ欽ꂁ剣✳匧盗꣋⴩唬崵㐼䧴稘㢪唬崵㐼涸넞佪巊湱蒀靶⟉唬崵

⟄⥂殆傞ꢂ㹁䚍㢪叻岁㹁ꆀկ�
3� 霚⵫ㄤ勞俱�
岤宐⚹ GB/T�6682 錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1� ♲孮⛩ꃑCF3COOH蒀靶紱կ�
3.2� 叻ⲥㅷ�
蘡孽ꃑ叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞98%䧴絑㕂㹻雩霆䎇䱇✮

叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1� 蘡孽ꃑ叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�
⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
蘡孽ꃑ� L-theanine� 3081-61-6� C7H14N2O3� 174.20�

3.3� 叻ⲥ很巊ꂁⵖ�
3.3.1� 蘡孽ꃑ叻ⲥ⪰㢊巊獦》 35.0mg 蘡孽ꃑ叻ⲥㅷ礵烁ⵌ 0.1mg欽宐很鍒た獴Ⰶ 10mL 㺂
ꆀ櫕欽宐㹁㺂荛ⵠ䏞姼很巊崽䏞⚹ 3.5mg/mLկ餞㶸✵ 4˫ⱺ盲⚥剣佪劍 3⚡剢կ�
3.3.2� 蘡孽ꃑ叻ⲥ禹⴩䊨⡲巊ⴔⵆⲥ烁エ》蘡孽ꃑ叻ⲥ⪰㢊巊3.3.10.2mLծ0.4mLծ0.6mLծ0.8mLծ
1.0mL獴Ⰶ 10mL 㺂ꆀ櫕欽宐㹁㺂荛ⵠ䏞կ䖤ⵌ崽䏞ⴔⵆ⚹ 0.070mg/mLծ0.14mg/mLծ0.21mg/mLծ
0.28mg/mLծ0.35mg/mL 蘡孽ꃑ叻ⲥ⢪欽巊կ⚰欽傞ꂁⵖկ�
3.4� ♲孮⛩ꃑ宐很巊》宐⸈♲孮⛩ꃑ3.1.1靈荛 pH3.0絑䗎㶰応芘3.5鵂応䖉欽կ�
3.5� 䗎㶰応芘0.45µm宐湱կ�
4� � � ⟉㐼ㄤ霃㢊�
4.1� 넞佪巊湱蒀靶⟉ꂁ剣✳匧盗꣋⴩唬崵㐼䧴稘㢪唬崵㐼կ�
4.2� 䛎庛宐嵮ꝍկ�
4.3� 猌䗱纸鲮鸟8000r/minկ�
4.4� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.0001g ㄤ 0.001gկ�
4.5�pH 雦կ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
5.1.1� 㔿⡤霚呋涸㢅椚獦》磋烱霚呋鷓ꆀ礵烁荛 0.001g湱䔲✵ゎ蘡孽ꃑ 10mg⸈宐 30mL
㖈 80˫涸䛎庛宐嵮ꝍ♳⸈掚 40minⲇ⽲猌䗱鵂応た鲮獴荛 50mL 㺂ꆀ櫕欽宐㹁㺂荛ⵠ䏞
幊⺣կ霚呋很巊絑䗎㶰応芘3.5鵂応応巊鵳巊湱蒀靶⟉ⴔ區կ�
5.1.2� 巊⡤霚呋涸㢅椚》♧㹁ꆀ涸霚呋㖈宐嵮ꝍ♳襒䎁婎序欽宐很鍒鲮獴荛 10mL 㺂ꆀ櫕欽
宐㹁㺂荛ⵠ䏞幊⺣կ霚呋很巊絑䗎㶰応芘3.5鵂応応巊鵳巊湱蒀靶⟉ⴔ區կ�
5.2� ⟉㐼⿬罌勵⟝�
5.2.1� 蒀靶叙C18叙� 250mm×4.6mm� 5μm䧴䚍腊湱䔲罏կ�
5.2.2� 崨⸓湱♲孮⛩ꃑ宐很巊3.4կ�
5.2.3� 崨鸟1.0mL/minկ�
5.2.4� 叙庛35˫կ�
5.2.5� 唬崵岚Ɤ203nmկ�
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5.2.6� 鵳呋ꆀ10μLկ�
5.3� 叻ⲥ刼絁涸ⵖ⡲�
㼜叻ⲥ禹⴩䊨⡲巊3.3.2ⴔⵆ䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸蘡孽ꃑ叻ⲥ很

巊涸蒀靶油꬗獤油넞⟄叻ⲥ䊨⡲巊涸崽䏞⚹埇㗂叻⟄蒀靶油涸油꬗獤油넞⚹紷㗂叻絚
ⵖ叻ⲥ刼絁կ�
5.4� 霚呋很巊涸崵㹁�
㼜霚呋很巊5.1䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸呋ㅷ很巊蘡孽ꃑ涸蒀靶油

꬗獤油넞呏研叻ⲥ刼絁䖤ⵌ䖉崵巊⚥蘡孽ꃑ涸崽䏞䎂遤崵㹁妃侨♶㼱✵⚙妃կ�
蘡孽ꃑ涸叻ⲥ巊湱蒀靶㕃⿬錛꣡䔶 A涸㕃 A.1կ�

6� 絕卓雦皾�
霚呋⚥蘡孽ꃑゎꆀ䭽♴䒭雦皾�

�

䒭⚥�
Xˋ霚呋⚥蘡孽ꃑ涸ゎꆀ⽀⡙⚹⯘嫦涰⯘g/100g�
Cˋ歋叻ⲥ刼絁䖤ⴀ涸呋巊⚥蘡孽ꃑ涸崽䏞⽀⡙⚹嬗⯘嫦嬗⼮mg/mL�
Vˋ霚呋䲿》鵂玐⚥㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
mˋ霚呋獦》涸餘ꆀ⽀⡙⚹⯘g�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙絕卓⥂殆♲⡙剣佪侨㶶կ�
�

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%կ�

�

꣡䔶 A�
蘡孽ꃑ涸넞佪巊湱蒀靶㕃�

�

�

�

�

�

�

�

㕃 A.1 蘡孽ꃑ涸넞佪巊湱蒀靶㕃�
�
�

�

�

�

1000
100

´
´´

=
m
VCX
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�

⼧✳ծ⥂⨴굹ㅷ⚥❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇涸崵㹁�
1� � � 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇涸넞佪巊湱蒀靶崵㹁倰岁կ�
劥倰岁鷓欽✵⟄⻌❀㄂㶩⚹⚺銳⾲俱欰❡涸⥂⨴굹ㅷ⚥❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇ゎꆀ涸崵

㹁կ�
2� � � ⾲椚�
㼜霚呋⚥涸❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇絑歌ꃫ䲿》た⢪欽瘝䏞峤膴导湱넞佪巊湱蒀靶鵳遤

ⴔ猌✳匧盗꣋⴩唬崵㐼唬崵呏研蒀靶油涸⥂殆傞ꢂㄤ稘㢪⯕靶㕃㹁䚍㢪叻岁㹁ꆀկ�
3� � 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹GB/T�6682錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1� 歌ꃫCH3OH蒀靶紱կ�
3.1.2� 歌ꃫCH3OHկ�
3.2� 叻ⲥㅷ�
❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS涬䔶尼錛邍1紱䏞98%

䧴絑㕂㹻雩霆䎇䱇✮叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1� ❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS涬䔶〿ծⴔ㶩䒭湱㼆ⴔ㶩ꆀ�
⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
❀㄂㶩ꃫ歌� Schisandrin� 7432-28-2� C24H32O7� 432.51�
❀㄂㶩歌稇� Deoxyschisandrin� 61281-38-7� C24H32O6� 416.51�
❀㄂㶩⛩稇� Schisandrin�B� 61281-37-6� C23H28O6� 400.46�

3.3� 叻ⲥ很巊ꂁⵖ�
3.3.1� ❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇幊ざ叻ⲥ⪰㢊巊ⴔⵆⲥ烁獦》❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩
稇叻ⲥ呋ㅷ3.220mg礵烁荛 0.01mg欽歌ꃫ很鍒䎇鲮獴荛 10mL 㺂ꆀ櫕⚥㹁㺂荛ⵠ
䏞很巊崽䏞ⴔⵆ⚹ 2mg/mLկ�
3.3.2� ❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇幊ざ叻ⲥ禹⴩䊨⡲巊ⴔⵆⲥ烁エ》♶ず⡤獤涸幊ざ叻ⲥ⪰㢊
巊3.3.1欽歌ꃫ㼜Ⱖ獺ꅺ䧭ゎꆀⴔⵆ⚹ 0.020mg/mLծ0.050mg/mLծ0.20mg/mLծ
0.50mg/mLծ1.0mg/mL 涸叻ⲥ禹⴩䊨⡲巊կ�
4� � ⟉㐼ㄤ霃㢊�
4.1� 넞佪巊湱蒀靶⟉ꂁ剣✳匧盗꣋⴩唬崵㐼կ�
4.2� 馄㡮岚幡峤㐼կ�
4.3� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.01mg ㄤ 0.001gկ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
ⲥ烁獦》磋烱た呋ㅷ鷓ꆀ湱䔲✵ゎ❀㄂㶩䚪ꆀ 30mg礵烁荛 0.001g縨 20mL 㺂ꆀ櫕⚥

⸈Ⰶ歌ꃫ3.1.2紨 18mL馄㡮䲿》 20min》ⴀ꫽縨䖉ⲇ⸈歌ꃫ荛ⵠ䏞կ霚呋很巊鵂 0.45μm
剣纸禹応芘応巊鵳遤巊湱蒀靶ⴔ區կ�
5.2� ⟉㐼⿬罌勵⟝�
5.2.1� 蒀靶叙C18叙250mm×4.6mm5μm䧴ず瘝䚍腊蒀靶叙կ�
5.2.2� 唬崵岚Ɤ254nmկ�
5.2.3� 崨⸓湱歌ꃫ3.1.1+宐77+23v/vկ�
5.2.4� 崨鸟1.0mL/minկ�
5.2.5� 叙庛35˫կ�
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5.2.6� 鵳呋ꆀ10μLկ�
5.3� 叻ⲥ刼絁涸ⵖ⡲�
㼜叻ⲥ禹⴩䊨⡲巊3.3.2ⴔⵆ䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁⟄叻ⲥ䊨⡲巊涸崽䏞⚹

埇㗂叻⟄蒀靶油涸油꬗獤⚹紷㗂叻絚ⵖ❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇涸叻ⲥ刼絁կ�
5.4� 霚呋很巊涸崵㹁�
㼜霚呋很巊5.1䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁⟄⥂殆傞ꢂㄤ稘㢪⯕靶㕃㹁䚍欽湱

䎾呋ㅷ很巊❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇涸蒀靶油꬗獤呏研叻ⲥ刼絁䖤ⵌ䖉崵巊⚥❀㄂㶩ꃫ
歌ծ❀㄂㶩歌稇ㄤ⛩稇涸崽䏞䎂遤崵㹁妃侨♶㼱✵⚙妃կ�
❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇涸叻ⲥ巊湱蒀靶㕃⿬錛꣡䔶 A涸㕃 A.1կ�

6� 絕卓雦皾�
霚呋⚥❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇涸ゎꆀ䭽♴䒭雦皾�

� �

䒭⚥�
Xˋ霚呋⚥❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇涸ゎꆀ⽀⡙⚹嬗⯘嫦♧涰⯘mg/100g�

� � � � Cˋ霚呋很巊⚥❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇涸崽䏞⽀⡙⚹嬗⯘嫦嬗⼮mg/mL�
� � � � Vˋ霚呋㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
� � � � mˋ霚呋餘ꆀ⽀⡙⚹⯘gկ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙⥂殆♲⡙剣佪侨㶶կ�

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%կ�

�
�

꣡䔶 A�
❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇涸넞佪巊湱蒀靶㕃�

�
㕃 A.1 ❀㄂㶩ꃫ歌ծ❀㄂㶩歌稇ㄤ⛩稇涸넞佪巊湱蒀靶㕃�
岤1⚹❀㄂㶩ꃫ歌2⚹❀㄂㶩歌稇3⚹❀㄂㶩⛩稇�

�
�
�
�
�
�

m
VCX 100´´

=
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�
�

⼧♲ծ⥂⨴굹ㅷ⚥艑薗涸崵㹁�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥艑薗涸넞佪巊湱蒀靶崵㹁倰岁կ�
劥倰岁鷓欽✵⥂⨴굹ㅷ⚥艑薗涸ゎꆀ崵㹁կ�

2� ⾲椚�
霚呋絑宐馄㡮䲿》欽넞佪巊湱蒀靶⟉鵳遤崵㹁⟄⥂殆傞ꢂ㹁䚍油꬗獤㢪叻岁㹁ꆀկ�

3� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹ GB/T�6682 錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1� 熧ꃑ✳孲꜅KH2PO4կ�
3.1.2� 歌ꃫCH3OH蒀靶紱կ�
3.1.3� 炊豄㕼SiO2⻊㷖紱磜䖈薴㔵0.2-0.8mmկ�
3.2� 叻ⲥㅷ�
艑薗叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞98%䧴絑㕂㹻雩霆䎇䱇✮叻

ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1 艑薗叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�
⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
艑薗� Adenosine� 58-61-7� C10H13N5O4� 267.24�

3.3� 叻ⲥ很巊ꂁⵖ�
3.3.1� 艑薗叻ⲥ⪰㢊巊獦》 10mg� ⲥ烁荛 0.01mg艑薗叻ⲥㅷ3.2✵ 10mL� 㺂ꆀ櫕⚥欽
宐很鍒䎇㹁㺂荛ⵠ䏞䶔⺣կ姼很巊崽䏞⚹ 1.0mg/mLկ�
3.3.2� 艑薗叻ⲥ⚥ꢂ巊ⲥ烁エ》艑薗叻ⲥ⪰㢊巊3.3.12.5mL ✵ 25mL 㺂ꆀ櫕⚥欽宐獺ꅺ荛ⵠ
䏞䶔⺣կ姼很巊崽䏞⚹ 100μg/mLկ�
3.3.3� 艑薗叻ⲥ禹⴩䊨⡲巊ⴔⵆⲥ烁エ》艑薗叻ⲥ⚥ꢂ巊3.3.20.1mLծ0.2mLծ0.5mLծ
1.0mLծ2.0mLծ5.0mL ✵ 10mL 㺂ꆀ櫕⚥欽宐獺ꅺ荛ⵠ䏞䶔⺣䖤崽䏞ⴔⵆ⚹ 1.0μg/mLծ
2.0μg/mLծ5.0μg/mLծ10μg/mLծ20μg/mLծ50μg/mL 涸叻ⲥ禹⴩䊨⡲巊կ⚰欽傞ꂁⵖկ�
3.4� 熧ꃑ✳孲꜅很巊0.01mol/L獦》 1.36g 熧ꃑ✳孲꜅3.1.1⸈宐很鍒䎇獺ꅺ荛 1000mL
絑䗎㶰応芘3.5鵂応䖉欽կ�
3.5� 䗎㶰応芘0.45µm宐湱կ�
4� ⟉㐼ㄤ霃㢊�
4.1� 넞佪巊湱蒀靶⟉ꂁ剣✳匧盗꣋⴩唬崵㐼䧴稘㢪唬崵㐼կ�
4.2� 馄㡮岚䲿》㐼⸆桧 250W곸桧 33kHzկ�
4.3� ⴔ區㣔䎂䠭ꆀ 0.01mgծ0.0001g ㄤ 0.001gկ�
4.4� 猌䗱纸鲮鸟3000�r/minկ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
5.1.1� 霚呋䲿》�
5.1.1.1� 㔿⡤霚呋�
ⲥ烁獦》磋烱䎇幊ざ㖲⺣涸霚呋 0.5g~2g礵烁荛 0.0001gゎ䖉崵絆ⴔ紨 0.05mg�~2.5mg✵

50mL 㺂ꆀ櫕⚥⸈Ⰶ宐紨 30mL馄㡮䲿》 20min佞荛㹔庛欽宐獺ꅺ荛ⵠ䏞䶔⺣⟄ 3000�r/min
猌䗱 5minկⱄ絑䗎㶰応芘3.5鵂応》絯応巊鵳巊湱蒀靶⟉ⴔ區կ�
5.1.1.2� 鲱脸㓭霚呋�
》鲱脸㓭妥䒓䮥ⴀⰻ㺂暟䎇幊⺣ⲥ烁獦》 2g礵烁荛 0.0001gⲥ烁⸈Ⰶ瘝ꆀ炊豄㕼3.1.3
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灇荛ⴔ侔㖲⺣ⲥ烁獦》Ⱖ⚥鿈ⴔⲥ烁荛 0.0001gゎ䖉崵絆ⴔ紨 0.05mg�~2.5mg鲮獴荛 250mL
Ⱘ㝱♲錭櫕⚥䎇エ》 50.0mL 宐䎇Ⰶ♲錭櫕⚥獦ꅾⲥ烁荛 0.001g⸈㝱馄㡮䲿》 20min
佞荛㹔庛欽宐邉駈ꅾꆀ䶔⺣꫽縨惶幡䧴⟄ 3000r/min 猌䗱 5minկ》♳幡巊ⱄ絑䗎㶰応芘3.5
鵂応》絯応巊鵳巊湱蒀靶⟉ⴔ區կ�
5.1.1.3� 巊⡤霚呋�
ⲥ烁エ》幊⺣涸霚呋 5.0mL~10.0mLゎ䖉崵絆ⴔ紨 0.05mg�~2.5mg✵ 50mL 㺂ꆀ櫕⚥⸈Ⰶ

宐紨 30mL馄㡮䲿》 20min佞荛㹔庛欽宐獺ꅺ荛ⵠ䏞䶔⺣⟄ 3000r/min 猌䗱 5minկⱄ絑䗎
㶰応芘3.5鵂応》絯応巊鵳巊湱蒀靶⟉ⴔ區կ�
5.1.2� 霚呋很巊獺ꅺ�
䗳銳傞呏研♳鶣霚呋很巊⚥艑薗涸ゎꆀ欽宐鵳遤鷓䔲涸獺ꅺ獺ꅺ⦔侨 F⢪䖉崵很巊⚥

艑薗崽䏞㖈 1.0μg/mL~50μg/mL 薴㔵ⰻկ�
5.2� ⟉㐼⿬罌勵⟝�
5.2.1� 蒀靶叙C18叙� 250mm×4.6mm� 5μm䧴䚍腊湱䔲罏կ�
5.2.2� 崨⸓湱歌ꃫ3.1.2+熧ꃑ✳孲꜅很巊3.410+90v/vկ�
5.2.3� 崨鸟1.0mL/minկ�
5.2.4� 叙庛35˫կ�
5.2.5� 唬崵岚Ɤ254nmկ�
5.2.6� 鵳呋ꆀ10μLկ�
5.3� 叻ⲥ刼絁涸ⵖ⡲� �
㼜叻ⲥ禹⴩䊨⡲巊3.3.3ⴔⵆ䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸艑薗叻ⲥ很

巊涸蒀靶油꬗獤⟄叻ⲥ禹⴩䊨⡲巊涸崽䏞⚹埇㗂叻⟄蒀靶油涸油꬗獤⚹紷㗂叻絚ⵖ叻ⲥ刼
絁կ�
5.4� 霚呋很巊涸崵㹁�
㼜䖉崵很巊5.1䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸䖉崵很巊艑薗涸蒀靶油꬗

獤呏研叻ⲥ刼絁䖤ⵌ䖉崵巊⚥艑薗涸崽䏞䎂遤崵㹁妃侨♶㼱✵⚙妃կ�
艑薗涸叻ⲥ巊湱蒀靶㕃⿬錛꣡䔶 A涸㕃 A.1կ�

6� 絕卓雦皾�
霚呋⚥艑薗ゎꆀ䭽♴䒭雦皾�

�
䒭⚥�
Xˋ霚呋⚥艑薗涸ゎꆀ㔿⡤ㄤ鲱脸㓭霚呋涸⽀⡙⚹嬗⯘嫦涰⯘mg/100g巊⡤霚呋涸⽀⡙

⚹嬗⯘嫦涰嬗⼮mg/100mL�
Cˋ呏研叻ⲥ刼絁雦皾䖤ⵌ涸䖉崵很巊⚥艑薗涸崽䏞⽀⡙⚹䗎⯘嫦嬗⼮μg/mL� �
Vˋ霚呋䲿》傞涸㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
Fˋ獺ꅺ⦔侨�
mˋ霚呋獦》涸餘ꆀ⽀⡙⚹⯘g䧴巊⡤霚呋エ》涸⡤獤⽀⡙⚹嬗⼮mL�
100ˋ⽀⡙鲮䰃�
1000ˋ⽀⡙鲮䰃կ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙絕卓⥂殆♲⡙剣佪侨

㶶կ�
7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶馄鵂皾助䎂㖲⧩涸 10%կ�

�
�
�
�
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�
�

꣡䔶 A�
艑薗涸넞佪巊湱蒀靶㕃�

�

㕃 A.1 艑薗涸넞佪巊湱蒀靶㕃�
�
�
�
�
�
�
�
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�
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�

⼧㔋ծ⥂⨴굹ㅷ⚥䚪涵薗涸崵㹁�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥䚪涵薗涸ⴔ⯕⯕䏞崵㹁倰岁կ�
劥倰岁鷓欽✵ゎ❀⸈猰⾲俱⥂⨴굹ㅷ⚥䚪涵薗ゎꆀ涸崵㹁կ�

痦♧岁�
2� ⾲椚�
霚呋欽宐䲿》䚪涵薗碫䧭ⴔ鵂㣐㶰吆腒叙ꤑ勇た霚呋⚥涸涵薗碫䧭ⴔ㖈넞守ꃑ涸⡲欽♴♸껺

虊ꄏ导䎾❡欰暵䖄涸稘紤蒀ꅷ欽ⴔ⯕⯕䏞岁崵㹁 560nm岚Ɤ㢅涸エ⯕䏞鵳遤㹁ꆀկ�
3� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹� GB/T�6682� 錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1�Amberlite-XAD-2� 㣐㶰吆腒䧴 D-101 㣐㶰吆腒20։60 湡⢪欽⵸䎾䭽撑⢪欽霹僈⛼鵳遤
崞⻊㢅椚կ�
3.1.2� ⚥䚍孻⻊ꜥ㽻區欽100-200 湡կ�
3.1.3� 偽宐⛩ꃫCH3CH2OHկ�
3.1.4� 歌ꃫCH3OHկ�
3.1.5� 넞守ꃑHClO4կ� �
3.1.6� ⱺ⛩ꃑCH3COOHկ�
3.1.7� 껺虊ꄏC8H8O3կ�
3.2� 叻ⲥㅷ�
➃⿬涵薗 Re 叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1䧴絑㕂㹻雩霆䎇䱇✮叻ⲥ暟

餘霆⛼涸叻ⲥ暟餘կ�
邍 1� ➃⿬涵薗 Re 叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�
⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
➃⿬涵薗 Re� Ginsenoside�Re� 52286-59-6� C48H82O18� 947.15�

3.3� 叻ⲥ很巊ꂁⵖ�
➃⿬涵薗 Re 叻ⲥ⪰㢊巊0.2mg/mLⲥ烁獦》➃⿬涵薗 Re 叻ⲥ呋ㅷ3.210mg礵烁荛

0.01mg✵ 50mL 㺂ꆀ櫕⚥欽歌ꃫ很鍒䎇㹁㺂荛ⵠ䏞䶔⺣կ�
3.4� 霚⵫ꂁⵖ�
3.4.1�70%⛩ꃫ》偽宐⛩ꃫ 70mL⸈宐⢪䧭 100mL幊⺣կ�
3.4.2� 껺虊ꄏ很巊獦》 5g 껺虊ꄏ⸈ⱺ⛩ꃑ很鍒䎇㹁㺂荛 100mL幊⺣կ�
4� ⟉㐼ㄤ霃㢊�
4.1� �稘㢪/〳錛ⴔ⯕⯕䏞雦կ� �
4.2� �㣔䎂䠭ꆀⴔⵆ⚹ 0.01mg ㄤ 0.001gկ� �
4.3� �馄㡮岚幡峤㐼կ� �
4.4� �䛎庛宐嵮ꝍկ� �
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊� �
5.1.1� 霚呋㢅椚�
5.1.1.1� 㔿⡤霚呋� �
獦》溶磋烱幊ざ㖲⺣涸䖉崵霚呋 1g礵烁荛 0.001g䧴呏研霚呋ゎ䚪涵薗ꆀ罜㹁縨✵Ⱘ

㝱ꝭ䕎櫕⚥⸈Ⰶ宐 100.0mL獦ꅾ馄㡮 30min佞ⲇⱄ欽宐邉駈Ⲹ㣟ꅾꆀ䶔⺣佞縨応鵂
絯応巊㢊欽կ�
5.1.1.2� 巊⡤霚呋� �
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ゎ⛩ꃫ涸巊⡤霚呋エ》幊ざ㖲⺣涸䖉崵霚呋 10.0mL䧴呏研霚呋ゎ䚪涵薗ꆀ罜㹁縨宐嵮♳
䮦㽴⛩ꃫた欽宐鲮獴荛 10mL 㺂ꆀ櫕⚥䎇欽宐獺ꅺ荛ⵠ䏞㢊欽ꬋ⛩ꃫ碫涸巊⡤霚呋湬䱹》
呋կ�
5.1.2� 叙㽻區岁� �
㖈ⰻ䖈⚹1.5cm涸梯槴㽻區叙ⰻ鄳3cm溶崞⻊涸㣐㶰吆腒3.1.1♳⸈1cm⚥䚍孻⻊ꜥ3.1.2կ

⯓欽 25mL70%⛩ꃫ3.4.1峤叙䒙⿡峤膴巊ⱄ欽紨 25mL 宐峤膴荛偽ꃫ㄂䒙⿡峤膴巊⸈Ⰶ
1.0mL 溶㢅椚㥩涸霚呋很巊5.1.1欽 25mL 宐峤膴䒙⿡峤膴巊ⱄ欽 25mL�70%⛩ꃫ3.4.1
⟄♶馄鵂3mL/min涸鸟䏞峤膴➃⿬涵薗荛峤膴巊偽蒀佐꧋峤膴巊✵襒封渓⚥縨✵60˫宐嵮䮦䎁
婎序欽㼱ꆀ歌ꃫ3.1.4很鍒䎇鲮獴荛 10mL Ⱘ㝱嫱蒀盗⚥㢊欽կ�
5.2� 叻ⲥ刼絁涸ⵖ⡲� �
エ》➃⿬涵薗 Re 叻ⲥ很巊3.30.0mLծ0.4mLծ0.6mLծ0.8mLծ1.0mLծ1.2mL ✵ 10mL Ⱘ㝱

嫱蒀盗⚥縨宐嵮⚥䮦䎁很⵫⸈Ⰶ 0.2mL 껺虊ꄏ很巊3.4.2ⱄ⸈Ⰶ 0.8mL 넞守ꃑ3.1.5
幊⺣⢪婎序Ⰼ鿈很鍒縨 60˫宐嵮⚥⸈掚 10min》ⴀⱺ嵮ⲇ⽲た⸈Ⰶ 5.0mL ⱺ⛩ꃑ3.1.6
䶔⺣た⟄湱䎾霚⵫⚹瑟涯用⽰✵ 560nm岚Ɤ㢅崵㹁エ⯕䏞կ�
5.3� 霚呋很巊涸崵㹁� �
》 5.1.2 고♴㢊欽很巊� ➢ 5.2 縨宐嵮⚥䮦䎁很⵫饰♸叻ⲥ很巊ず岁崵㹁エ⯕䏞կ�

6� 絕卓雦皾�
霚呋⚥䚪涵薗ゎꆀ⟄➃⿬涵薗 Re 雦䭽♴䒭雦皾:�

�

䒭⚥:�
Xiˋ霚呋⚥䚪涵薗涸ゎꆀ⟄➃⿬涵薗 Re 雦⽀⡙⚹嬗⯘嫦涰⯘mg/100g䧴嬗⯘嫦涰嬗⼮

mg/100mL� �
Ciˋ歋叻ⲥ刼絁皾䖤鄄崵巊⚥➃⿬涵薗 Re 餘ꆀ⽀⡙⚹嬗⯘mg� � �
Vˋ鄄崵呋ㅷ涸獺ꅺ⡤獤⽀⡙⚹嬗⼮mL�
V0ˋ欽✵叙㽻區涸呋巊⡤獤⽀⡙⚹嬗⼮mL�
mˋ霚呋》呋ꆀ⽀⡙⚹⯘g䧴嬗⼮mL�
100ˋ⽀⡙鲮䰃կ� �
雦皾絕卓⟄ꅾ㢕勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙⥂殆♲⡙剣佪侨㶶կ� �

7� 礵㺙䏞�
㖈ꅾ㢕勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%� կ� �

�
痦✳岁�

8� ⾲椚�
霚呋欽宐䲿》䚪涵薗碫䧭ⴔ絑宐껒ㄤ姻♨ꃫ蟋》ꤑ勇た霚呋⚥涸涵薗碫䧭ⴔ㖈넞守ꃑ涸⡲欽

♴♸껺虊ꄏ导䎾❡欰暵䖄涸稘紤蒀ꅷ欽ⴔ⯕⯕䏞岁崵㹁 560nm岚Ɤ㢅涸エ⯕䏞鵳遤㹁ꆀկ�
9� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹� GB/T�6682� 錞㹁涸♧紩宐կ�

9.1� � 霚⵫�
9.1.1� � 歌ꃫCH3OHկ�
9.1.2� � 瀖屘ꄍ屗玐60։90˫կ�
9.1.3� � 姻♨ꃫCH3(CH2)2CH2OHկ�
9.1.4� � 偽宐⛩ꃫCH3CH2OHկ�
9.1.5� � 孽宐NH3.H2Oկ� �
9.1.6� � 넞守ꃑHClO4կ� �
9.1.7� � ⱺ⛩ꃑ� CH3COOHկ�

mV
VC

X i
i ´

´´
=

0

100
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9.1.8� � 껺虊ꄏC8H8O3կ�
9.2� 叻ⲥㅷ�
➃⿬涵薗 Re 叻ⲥ呋ㅷず 3.2կ�

9.3� 叻ⲥ很巊ꂁⵖ�
➃⿬涵薗 Re 叻ⲥ⪰㢊巊0.2�mg/mLず 3.3կ�

9.4� 霚⵫ꂁⵖ�
9.4.1� � 껺虊ꄏ很巊ず 3.4.2կ�
9.4.2� � 宐껒ㄤ姻♨ꃫ很巊》姻♨ꃫ鷓ꆀ⸈Ⰶ鷓ꆀ宐⯎ⴔ䮷䶔꫽縨⢪ⴔ㽻♳㽻巊⡤⽰⚹宐껒
ㄤ姻♨ꃫկ�
9.4.3� � 孽霚巊》孽宐 40mL⸈宐⢪䧭 100mL幊⺣կ�
10� ⟉㐼ㄤ霃㢊�
10.1� �稘㢪/〳錛ⴔ⯕⯕䏞雦կ� �
10.2� �㣔䎂䠭ꆀ⚹ 0.01mg ㄤ 0.001gկ� �
10.3� �馄㡮岚幡峤㐼կ� �
10.4� �猌䗱纸鲮鸟� 4000r/minկ� � �
10.5� �䛎庛宐嵮ꝍկ� �
11� ⴔ區姿낢�
11.1� 霚呋ⵖ㢊� �
11.1.1� 霚呋㢅椚�
11.1.1.1� 㔿⡤霚呋� �
獦》溶磋烱幊ざ㖲⺣涸䖉崵霚呋 1g礵烁荛 0.001g䧴呏研霚呋ゎ䚪涵薗ꆀ㹁縨✵Ⱘ㝱

ꝭ䕎櫕⚥⸈Ⰶ宐 100.0mL獦ꅾ馄㡮 30min佞ⲇⱄ欽宐邉駈Ⲹ㣟ꅾꆀ䶔⺣佞縨応鵂
絯応巊㢊欽կ�
11.1.1.2� 巊⡤霚呋� �
ゎ⛩ꃫ涸巊⡤霚呋エ》幊ざ㖲⺣涸䖉崵霚呋 10.0mL䧴呏研霚呋ゎ䚪涵薗ꆀ罜㹁縨宐嵮♳

䮦㽴⛩ꃫた欽宐鲮獴荛 10mL 㺂ꆀ櫕⚥䎇欽宐獺ꅺ荛ⵠ䏞㢊欽ꬋ⛩ꃫ碫涸巊⡤霚呋湬䱹》
呋կ�
11.1.1.3� ゎ屘㛇餘霚呋�
獦》溶幊ざ㖲⺣涸䖉崵霚呋 0.5g䧴呏研霚呋ゎ䚪涵薗ꆀ罜㹁縨✵ 100mL 猌䗱盗⚥⸈Ⰶ 20mL

瀖屘ꄍ9.1.2嶴偒幊ざ 1min4000r/min 猌䗱 5min䒙⿡♳幡巊婎序䮦䎁瀖屘ꄍた⸈Ⰶ宐
50.0mL獦ꅾ馄㡮 30min佞ⲇⱄ欽宐邉駈Ⲹ㣟ꅾꆀ䶔⺣佞縨応鵂絯応巊㢊欽կ�
11.1.2� 蟋》ꤑ勇�
》 11.1.1.1ծ11.1.1.3 고♴㢊欽很巊 25.0mL 縨ⴔ巊怩修⚥䧴㼜 11.1.1.2 고♴㢊欽很巊欽宐Ⰼ鿈

鲮獴荛ⴔ巊怩修⚥ꬋ⛩ꃫ碫巊⡤霚呋湬䱹》 10.0mL䎇⸈宐荛紨 25mLկ⸈Ⰶ 20mL 宐껒ㄤ姻♨ꃫ
9.4.2䮷䶔蟋》ⴔ》姻♨ꃫ巊䗳銳傞〳猌䗱ꅾ㢕乼⡲ 3妃ざ䎇姻♨ꃫ巊欽 20mL 孽霚巊
9.4.3峤嶷ꅾ㢕乼⡲ 2妃䒙⿡孽霚巊⟄鷓㹆倰䒭宐嵮ծⲸ⾓䧴宆オꤑ⿡姻♨ꃫ巊た婎
序欽歌ꃫ9.1.1很鍒䎇鲮獴荛 25mL ꆀ櫕⚥巊⡤呋ㅷⴭ鲮獴荛 10mL ꆀ櫕⚥⸈歌ꃫ㹁㺂荛ⵠ
䏞䶔⺣応鵂》絯応巊㢊欽կ�
11.2� 叻ⲥ刼絁涸ⵖ⡲� �
エ》➃⿬涵薗 Re 叻ⲥ很巊9.30.0mLծ0.4mLծ0.6mLծ0.8mLծ1.0mLծ1.2mL ✵ 10mL Ⱘ㝱

嫱蒀盗⚥縨宐嵮⚥䮦䎁很⵫⸈Ⰶ 0.2mL 껺虊ꄏ很巊9.4.1ⱄ⸈Ⰶ 0.8mL 넞守ꃑ9.1.6
幊⺣⢪婎序Ⰼ鿈很鍒縨 60˫宐嵮⚥⸈掚 10min》ⴀⱺ嵮ⲇ⽲た⸈Ⰶ 5.0mL ⱺ⛩ꃑ9.1.7
䶔⺣た⟄湱䎾霚⵫⚹瑟涯用⽰✵ 560nm岚Ɤ㢅崵㹁エ⯕䏞կ�
11.3� 霚呋很巊涸崵㹁� �
》 11.1.2 고♴㢊欽很巊 1.0mL ✵ 10mL Ⱘ㝱嫱蒀盗⚥➢ 11.2�縨宐嵮⚥䮦䎁很⵫饰

♸叻ⲥ很巊ず岁崵㹁エ⯕䏞կ�
11.4� 胜兞吥姻㥵呋ㅷ♶㶸㖈胜兞䎁䪓偽꨽吥姻�
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エ》 11.1.2 고♴㢊欽很巊 1.0mL ✵ 10mL Ⱘ㝱嫱蒀盗⚥縨宐嵮⚥䮦䎁很⵫⸈Ⰶ 0.2mL ⱺ⛩
ꃑ9.1.7➢ 11.2�ⱄ礵㺙⸈Ⰶ 0.8�mL 넞守ꃑ9.1.6饰♸霚呋ず岁崵㹁エ⯕䏞⨞
霚呋胜兞吥姻կ�
12� 絕卓雦皾�
霚呋⚥䚪涵薗ゎꆀ⟄➃⿬涵薗 Re 雦䭽♴䒭雦皾:�
�

�

䒭⚥:�
Xiˋ霚呋⚥䚪涵薗涸ゎꆀ⟄➃⿬涵薗 Re 雦⽀⡙⚹嬗⯘嫦涰⯘mg/100g䧴嬗⯘嫦涰嬗⼮

mg/100mL� �
Ciˋ絑霚呋胜兞吥姻た歋叻ⲥ刼絁皾䖤鄄崵巊⚥➃⿬涵薗 Re 餘ꆀ⽀⡙⚹嬗⯘mg� � �
Vˋ鄄崵呋ㅷ涸獺ꅺ⡤獤⽀⡙⚹嬗⼮mL�
V0ˋ欽✵儑蒀涸呋巊⡤獤⽀⡙⚹嬗⼮mL�
mˋ霚呋》呋ꆀ⽀⡙⚹⯘g䧴嬗⼮mL�
100ˋ⽀⡙鲮䰃կ� �
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙⥂殆♲⡙剣佪侨㶶կ� �

13� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%� կ�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�
�
�

⼧❀ծ⥂⨴굹ㅷ⚥䚪랕ꂼ涸崵㹁�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥䚪랕ꂼ涸ⴔ⯕⯕䏞崵㹁倰岁կ�
劥倰岁鷓欽✵⟄ゎ랕ꂼ碫䧭ⴔ⚹⚺銳⾲俱涸⥂⨴굹ㅷ⚥䚪랕ꂼゎꆀ涸崵㹁կ�

痦♧岁�
2� ⾲椚�
霚呋⚥涸䚪랕ꂼ絑⛩ꃫ䲿》ծ翸ꃀ腂磋エ꣡ծ歌薅ㄤ歌ꃫ峤膴ⲙ⻊た⟄蓧♨⚹㼆撑呋ㅷꅷ

欽ⴔ⯕⯕䏞岁㖈 360nm岚Ɤ♴崵㹁䚪랕ꂼ涸エ⯕䏞叻ⲥ刼絁岁鵳遤㹁ꆀկ�
3� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹ GB/T�6682 錞㹁涸✳紩宐䧴♲紩宐կ�

3.1� 霚⵫�
3.1.1 ⛩ꃫC2H5OHկ�
3.1.2 翸ꃀ腂磋կ�
3.1.3 歌薅C7H8կ�
3.1.4 歌ꃫCH3OHկ�
3.2� 叻ⲥㅷ�
蓧♨叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞90%䧴絑㕂㹻雩霆䎇䱇✮叻

ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1� 蓧♨叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�
⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
蓧♨� Rutoside� 153-18-4� C27H30O16� 610.52�

3.3� 叻ⲥ很巊ꂁⵖ�
3.3.1 蓧♨叻ⲥ⪰㢊巊獦》㖈 102˫软盲⚥䛎ꅾた涸蓧♨叻ⲥ呋ㅷ3.25.0mg礵烁荛
0.01mg⸈歌ꃫ很鍒䎇鲮獴荛 100mL 㺂ꆀ櫕⚥㹁㺂荛ⵠ䏞姼很巊崽䏞⚹ 50μg/mLկ�
3.3.2 蓧♨叻ⲥ禹⴩䊨⡲巊礵㺙エ》 0.0ծ1.0ծ2.0ծ3.0ծ4.0ծ5.0mL 涸叻ⲥ⪰㢊巊3.3.1ⴔ
ⵆ縨✵ 10mL 㺂ꆀ櫕⚥⸈歌ꃫ荛ⵠ䏞䶔⺣ⵖ䧭蓧♨崽䏞ⴔⵆ⚹ 0.0μg/mLծ5.0μg/mLծ
10μg/mLծ15μg/mLծ20μg/mLծ25μg/mL 涸叻ⲥ禹⴩䊨⡲巊կ�
4� ⟉㐼ㄤ霃㢊�
4.1� 稘㢪/〳錛ⴔ⯕⯕䏞雦կ�
4.2� 馄㡮岚幡峤㐼կ�
4.3� 㽻區叙կ�
4.4� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.01mgծ0.0001g ㄤ 0.001gկ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
獦》♧㹁ꆀ涸霚呋⸈⛩ꃫ3.1.1㹁㺂荛 25mL䶔⺣馄㡮䲿》 20min佞縨エ》♳幡

巊 1.0mL✵襒封渓⚥⸈ 1g 翸ꃀ腂磋3.1.2エ꣡宐嵮䮦⿡⛩ꃫ搬た鲮Ⰶ㽻區叙㽻區叙ⰻ
䖈〳呏研嫦⚡❡ㅷⰨ⡤䞔ⲃ烁㹁կ⯓欽 20mL 歌薅3.1.3峤膴䒙⿡歌薅巊搬た欽歌ꃫ
3.1.4峤膴ざ䎇峤膴巊䎇㹁㺂荛 25mL⽰䖤կ�
5.2� 叻ⲥ刼絁涸ⵖ⡲�
》叻ⲥ禹⴩䊨⡲巊3.3.2✵岚Ɤ 360nm 崵㹁エ⯕䏞⟄蓧♨叻ⲥ䊨⡲巊涸崽䏞⚹埇㗂叻

エ⯕䏞⧩⚹紷㗂叻絚ⵖ叻ⲥ刼絁կ�
5.3� 霚呋很巊涸崵㹁�
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》霚呋很巊5.1✵岚Ɤ 360nm 崵㹁エ⯕䏞呏研叻ⲥ刼絁䖤ⵌ霚呋很巊⚥䚪랕ꂼ涸崽䏞
䎂遤崵㹁妃侨♶㼱✵⚙妃կ�
6� 絕卓雦皾�
霚呋⚥䚪랕ꂼゎꆀ䭽♴䒭雦皾:�

�

䒭⚥�
Xˋ霚呋⚥䚪랕ꂼ涸ゎꆀ⟄蓧♨C27H30O16雦� ⽀⡙⚹⯘嫦♧涰⯘䧴⯘嫦♧涰嬗⼮

g/100g 䧴 g/100mL�
Cˋ霚呋很巊⚥䚪랕ꂼ涸崽䏞⽀⡙⚹嬗⯘嫦嬗⼮mg/mL�
V1ˋ霚呋㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
V2ˋエ》霚呋很巊⡤獤⽀⡙⚹嬗⼮mL�
V3ˋ鵂叙た㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
Mˋ霚呋》呋ꆀ⽀⡙⚹⯘䧴嬗⼮g䧴mLկ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙⥂殆♲⡙剣佪侨㶶կ�

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%կ�
�

痦✳岁�
8� ⾲椚�
霚呋絑곫㢅椚ꤑ勇た⟄歌ꃫ䧴 60%⛩ꃫ很巊䲿》랕ꂼ碫䧭ⴔկ霚呋⚥涸랕ꂼ碫䧭ⴔ〳鄄千炦

ꃑꛧ鵮⾲♸炦ꃑꜥ欰䧭絞ざ暟㖈孲孻⻊ꛧ很巊焦䚍勵⟝♴䒓梠欰䧭 2-繿㛇叅㼷ꂼ罜⢪很巊儑
暵䖄涸堜紤蒀ꅷ欽ⴔ⯕⯕䏞岁㖈 510nm岚Ɤ㢅崵㹁エ⯕䏞⟄蓧♨⚹㼆撑ㅷꅷ欽叻ⲥ刼絁岁雦
皾呋ㅷ⚥䚪랕ꂼ涸ゎꆀկ�
9� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹ GB/T�6682 錞㹁涸✳紩宐䧴♲紩宐կ�

9.1� 霚⵫�
9.1.1� 千炦ꃑꛧNaNO2կ�
9.1.2� 炦ꃑꜥAl(NO3)3·9H2Oկ�
9.1.3� 孲孻⻊ꛧNaOHկ�
9.1.4� 瀖屘ꄍ60։90˫)կ�
9.1.5� 偽宐⛩ꃫCH3CH2OHկ�
9.1.6� 歌ꃫCH3OHկ�
9.2� 霚⵫ꂁⵖ�
9.2.1�5%千炦ꃑꛧ很巊獦》 5.0g 千炦ꃑꛧ9.1.1⸈宐很鍒䧭 100mLկ�
9.2.2�10%炦ꃑꜥ很巊獦》炦ꃑꜥ9.1.217.6g⸈宐很鍒䧭 100mLկ�
9.2.3� 孲孻⻊ꛧ霚巊獦》孲孻⻊ꛧ9.1.34.3g⸈宐很鍒䧭 100mLկ�
9.2.4�60%⛩ꃫꆀ》偽宐⛩ꃫ9.1.560mL⸈宐荛 100mLկ�
9.3� 叻ⲥㅷ�
蓧♨叻ⲥ呋ㅷず 3.2կ�

9.4� 叻ⲥ很巊ꂁⵖ�
9.4.1� 蓧♨叻ⲥ⪰㢊巊ⲥ烁獦》㖈 102˫软盲⚥䛎ꅾた涸蓧♨叻ⲥ呋ㅷ9.320mg礵烁荛 0.01�
mg⸈歌ꃫ很鍒䎇鲮獴荛 100mL 㺂ꆀ櫕⚥㹁㺂荛ⵠ䏞姼很巊崽䏞⚹ 0.2mg/mLկ�
10� ⟉㐼ㄤ霃㢊�
10.1� 稘㢪/〳錛ⴔ⯕⯕䏞雦կ�
10.2� 馄㡮岚幡峤㐼կ�

1000
100

2

31

´´
´´´

=
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VVC
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10.3� 猌䗱纸կ�
10.4� 程孒䲿》㐼կ�
10.5 ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.01mgծ0.0001g ㄤ 0.001gկ�
11� ⴔ區姿낢�
11.1� 霚呋ⵖ㢊�
岤霚呋》呋ꆀծ⣘霚巊》呋⡤獤〳呏研霚呋⚥䚪랕ꂼ涸ゎꆀ鷓䔲靈侮⟄⥂霆崵㹁涸エ⯕䏞

⧩㖈 0.3։0.7 薴㔵ⰻկ�
11.1.1� ゎ屘腒碫㔿⡤呋ㅷ♸鲱脸㓭礵㺙獦》ゎ屘腒碫㔿⡤呋ㅷ䧴鲱脸㓭ⰻ㺂暟 0.4g縨程孒䲿》
㐼⚥⸈瀖屘ꄍ9.1.4⸈掚㔐崨䲿》荛䲿》巊偽蒀䒙⿡瀖屘ꄍ巊呋序䮦⿡瀖屘ꄍ鲮獴荛Ⱘ
㝱ꝭ䕎櫕⚥礵㺙⸈歌ꃫ9.1.625mL㺙㝱獦㹁ꅾꆀ馄㡮㢅椚 30min佞ⲇ荛㹔庛獦㹁ꅾ
ꆀ欽歌ꃫ邉駈Ⲹ㣟涸ꅾꆀ䶔⺣猌䗱》♳幡巊⡲⚹⣘霚ㅷ很巊կ�
11.1.2� ♶ゎ屘腒碫㔿⡤呋ㅷ礵㺙獦》鷓ꆀ縨✵Ⱘ㝱ꝭ䕎櫕⚥礵㺙⸈歌ꃫ9.1.625mL㺙
㝱獦㹁ꅾꆀ馄㡮㢅椚 30min佞ⲇ荛㹔庛獦㹁ꅾꆀ欽歌ꃫ邉駈Ⲹ㣟涸ꅾꆀ䶔⺣猌䗱
》♳幡巊⡲⚹⣘霚ㅷ很巊կ�
11.1.3� 巊⡤霚呋礵㺙エ》⣘霚ㅷ 2mL縨✵ 25mL 㺂ꆀ櫕⚥⸈ 60%⛩ꃫ9.2.4很鍒䎇獺ꅺ荛
ⵠ䏞䶔⺣⡲⚹⣘霚ㅷ很巊կ�
11.2� 叻ⲥ刼絁涸ⵖ⡲�
礵㺙エ》 0.0ծ1.0ծ2.0ծ3.0ծ4.0ծ5.0ծ6.0mL 涸蓧♨叻ⲥ⪰㢊巊9.4.1ⴔⵆ縨✵ 25mL

㺂ꆀ櫕⚥⸈宐荛 6mL⸈Ⰶ 5%千炦ꃑꛧ很巊9.2.11mL䶔⺣佞縨 6min⸈ 10%炦ꃑꜥ很
巊9.2.21mL䶔⺣佞縨 6min⸈孲孻⻊ꛧ霚巊9.2.310mL䶔⺣ⱄ⸈宐荛ⵠ䏞䶔
⺣佞縨 15minⵖ䧭蓧♨崽䏞ⴔⵆ⚹ 0.0μg/mLծ� 8.0μg/mLծ16μg/mLծ24μg/mLծ32μg/mLծ
40μg/mLծ48μg/mL 涸叻ⲥ禹⴩䊨⡲巊կ⟄ 0.0mL 叻ⲥ⪰㢊巊ⵖ䖤涸很⵫⚹瑟涯㖈岚Ɤ 510nm
㢅ⴔⵆ崵㹁エ⯕䏞⧩կ⟄エ⯕䏞⚹紷㗂叻㼆撑ㅷ崽䏞⚹埇㗂叻絚ⵖ叻ⲥ刼絁կ�
11.3� 霚呋很巊涸崵㹁�
礵㺙エ》⣘霚ㅷ很巊11.12mL荛 25mL 㺂ꆀ櫕⚥撑 11.2荈⸈宐荛 6mL 饰荛

㖈 510nm岚Ɤ㢅崵㹁エ⯕䏞ず岁乼⡲կ➢叻ⲥ刼絁♳靀ⴀ⣘霚ㅷ很巊⚥ゎ䚪랕ꂼ涸崽䏞雦皾呋
ㅷ⚥䚪랕ꂼ涸ゎꆀկ�
12� 絕卓雦皾�
霚呋⚥䚪랕ꂼゎꆀ䭽♴䒭雦皾:�
�

�

䒭⚥�
Xˋ霚呋⚥䚪랕ꂼ涸ゎꆀ⟄蓧♨C27H30O16雦� ⽀⡙⚹⯘嫦♧涰⯘䧴⯘嫦♧涰嬗⼮

g/100g 䧴 g/100mL�
Cˋ叻ⲥ刼絁♳靀ⴀ⣘霚ㅷ很巊⚥䚪랕ꂼ涸崽䏞⽀⡙⚹嬗⯘嫦嬗⼮mg/mL�
V1ˋ霚呋㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
V2ˋエ》霚呋很巊⡤獤⽀⡙⚹嬗⼮mL�
V3ˋ儑蒀㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
Mˋ霚呋》呋ꆀ⽀⡙⚹⯘䧴嬗⼮g䧴mLկ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙絕卓⥂殆♲⡙剣佪侨㶶կ�

13� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸15%㔿⡤呋ㅷծ

10%巊⡤呋ㅷկ�
岤呋ㅷ剣괃蒀傞〳ꅷ欽呋ㅷ叻ⲥ幑⸈岁⟄ 0尼盗靈ꨪ絚ⵖ叻ⲥ刼絁⟄嶊ꤑ呋ㅷ괃蒀䎁
䪓կ�

1000
100

2
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�
�
�

⼧Ⱉծ⥂⨴굹ㅷ⚥㡲翸祪膴⛩ꃀ䏞涸崵㹁�
1� 薴㔵�

劥倰岁錞㹁✫⥂⨴굹ㅷ⚥㡲翸祪膴⛩ꃀ䏞涸焦ꆀ岁崵㹁倰岁կ�
劥倰岁鷓欽✵⥂⨴굹ㅷ⚥㡲翸祪膴⛩ꃀ䏞涸崵㹁կ�

2� ⾲椚�
欽渮ꃑ很巊很鍒霚呋很巊⚥康猌涸 H+欽孲孻⻊ꛧ叻ⲥ诱㹁很巊诱㹁⟄歌㛇堜-薅腂覰⡲䭷爙

巊鸑鵂嶊署涸孲孻⻊ꛧ涸ꆀ雦皾霚呋⚥孽㛇涸ゎꆀ➢罜䖤ⵌ霚呋⚥㡲翸祪膴⛩ꃀ䏞կ�
3� 霚⵫ㄤ勞俱�
岤宐⚹ GB/T�6682 錞㹁涸♧紩宐կ�

3.1� 霚⵫ꂁⵖ�
3.1.1� 渮ꃑ叻ⲥ诱㹁很巊cHCl=0.1mol/Lկ䭽撑 GB/T�601 叻ⲥ銳宠ꂁⵖㄤ叻㹁⛲〳餝✈䋑㈒
㉁ㅷ⻊霚⵫կ�
3.1.2� 孲孻⻊ꛧ叻ⲥ诱㹁很巊cNaOH=0.1mol/Lկ䭽撑 GB/T�601 叻ⲥ銳宠ꂁⵖㄤ叻㹁,⛲〳餝✈
䋑㈒㉁ㅷ⻊霚⵫կ�
3.1.3� 歌㛇堜-薅腂覰䭷爙巊歌㛇堜很巊1g/L♸薅腂覰很巊1g/L⟄ 12⡤獤嫱幊ざկ�
4� � ⟉㐼ㄤ霃㢊�
ⴔ區㣔䎂䠭ꆀ⚹ 0.0001gկ�

5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
ⲥ烁獦》✵ 105˫±2˫软䎁荛䛎ꅾ涸霚呋 0.2g礵烁荛 0.0001g⸈Ⰶ 30mL 渮ꃑ叻ⲥ诱㹁很

巊䴛䬜荛模Ⰼ很鍒⸈Ⰶ 2诱~3 诱歌㛇堜-薅腂䭷爙巊կ�
5.2� 诱㹁�
欽孲孻⻊ꛧ叻ⲥ诱㹁很巊诱㹁 5.1 ⚥䖤ⵌ涸很巊诱㹁⢪很巊괃蒀歋稘紤蒀」⚹覰綁蒀⚹姺雵

䔶嶊署孲孻⻊ꛧ叻ⲥ诱㹁很巊涸⡤獤կ�
6� 絕卓雦皾�

霚呋⚥㡲翸祪膴⛩ꃀ䏞W䭽♴䒭雦皾�

� �

䒭⚥�
c�1ˋ渮ꃑ叻ⲥ诱㹁很巊涸崽䏞⽀⡙⚹种㼷嫦⼮mol/L�
V1ˋ⸈Ⰶ渮ꃑ叻ⲥ诱㹁很巊涸⡤獤⽀⡙⚹嬗⼮mL�
c�0ˋ孲孻⻊ꛧ叻ⲥ诱㹁很巊涸崽䏞⽀⡙⚹种㼷嫦⼮mol/L�
V0ˋ诱㹁欽孲孻⻊ꛧ叻ⲥ诱㹁很巊涸⡤獤⽀⡙⚹嬗⼮mL�
10-3ˋ⽀⡙䰃皾禹侨�
16ˋ孽㛇涸种㼷餘ꆀ⽀⡙⚹⯘嫦种㼷g/mol�
mˋ霚呋⚥㡲翸祪涸餘ꆀ⽀⡙⚹⯘g�
0.0994ˋ椚雿孽㛇ゎꆀ16/161կ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙կ�

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 5%կ�

�
�

%100
0994.0
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�
�
�

⼧♫ծ⥂⨴굹ㅷ⚥䚪襡ꃴ涸崵㹁�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥䚪襡ꃴ涸ⴔ⯕⯕䏞崵㹁倰岁կ�
劥倰岁鷓欽✵⥂⨴굹ㅷ⚥䚪襡ꃴ涸崵㹁կ�

2� ⾲椚�
霚呋絑ꃑ宐鍒た⟄剣纸很⵫䲿》䚪襡ꃴⵄ欽繿㛇襡ꃴ遥欰暟㖈焦䚍很巊⚥儑紤-稘紤蒀导䎾

Borntrager 导䎾ꅷ欽ⴔ⯕⯕䏞岁⟄叻ⲥ刼絁㹁ꆀ唬崵կ�
3� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹ GB/T�6682 錞㹁涸♲紩宐կ�

3.1� 霚⵫�
3.1.1� 渮ꃑHClゎꆀ36%~38%կ�
3.1.2� 孽宐NH3·H2Oկ�
3.1.3� ✳守歌掬CH2Cl2կ�
3.1.4� 孲孻⻊ꛧNaOHկ�
3.1.5� 歌ꃫCH3OHկ�
3.2� 叻ⲥㅷ�
1,8-✳繿㛇襡ꃴ叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞99.0%䧴絑㕂㹻雩

霆䎇䱇✮叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1� � 1,8-✳繿㛇襡ꃴ叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�
⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�

1,8-✳繿㛇襡ꃴ� 1,8-Dihydroxyanthraquinone� 117-10-2� C14H8O4� 240.21�
3.3� 叻ⲥ很巊ꂁⵖ�
1,8-✳繿㛇襡ꃴ叻ⲥ很巊礵㺙獦》 1,8-✳繿㛇襡ꃴ叻ⲥ呋ㅷ 10mg礵烁荛 0.01mg縨 25mL

㺂ꆀ櫕⚥⸈歌ꃫ很鍒䎇獺ꅺ荛ⵠ䏞䶔⺣ⵖ䧭 0.4mg/mL 涸很巊կ�
3.4� 霚⵫ꂁⵖ�
3.4.1� 4%孽很巊》孽宐 16mL⸈宐獺ꅺ荛 100mLկ� �
3.4.2� 10%孲孻⻊ꛧ很巊獦》孲孻⻊ꛧ 10g⸈宐很鍒䎇㹁㺂荛 100mLկ�
3.4.3� 幊ざ焦很巊瘝⡤獤 10%孲孻⻊ꛧ很巊ㄤ 4%孽很巊幊ざկ�
3.4.4� 歌ꃫ-渮ꃑ10:1幊ざ很巊》歌ꃫ 100mL⸈渮ꃑ 10mL幊ざ㖲⺣կ�
4� ⟉㐼ㄤ霃㢊�
4.1� ⴔ⯕⯕䏞雦� �
4.2� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.01mg ㄤ 0.0001gկ� �
4.3� 䛎庛宐嵮ꝍ� �
4.4� 偒鲮襒封⟉�
5� ⴔ區姿낢�
5.1� 叻ⲥ刼絁涸ⵖ⡲� �
ⴔⵆ礵㺙エ》 1,8-✳繿㛇襡ꃴ叻ⲥ很巊 0.00mLծ0.10mLծ0.20mLծ0.40mLծ0.60mLծ0.80mLծ

1.00mL ✵ 25mL 㺂ꆀ櫕⚥⸈幊ざ焦很巊荛ⵠ䏞幊⺣✵冝㢅佞縨 30 ⴔꛦկ⟄幊ざ焦很巊⚹瑟涯
㖈 525nm岚Ɤ㢅ⴔⵆ崵㹁エ⯕䏞կ⟄崽䏞mg/mL⚹埇㗂叻エ⯕䏞⚹紷㗂叻絚ⵖ叻ⲥ刼絁կ�
5.2� 霚呋很巊涸崵㹁�
礵㺙》幊ざ㖲⺣涸䖉崵霚呋鷓ꆀ湱䔲✵ゎ䚪襡ꃴ 2mg։17mg縨 100mL 㕐䏀掔櫕⚥礵㺙

⸈Ⰶ歌ꃫ-渮ꃑ101幊ざ很巊 25mL獦ꅾ㖈 80˫宐嵮⚥⸈掚㔐崨 30 ⴔꛦ佞ⲇ欽歌ꃫ邉
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駈Ⲹ㣟涸ꅾꆀ䶔⺣応鵂䒙⿡ⴲ応巊礵㺙ꆀ》絯応巊 15mL 荛ⴔ巊怩修⚥⸈宐 25mL欽✳
守歌掬蟋》 3妃50mLծ40mLծ30mLざ䎇䲿》巊䎇欽宐峤嶷 3妃嫦妃 40mL峤嶷荛⚥䚍
䒙⿡宐峤巊✳守歌掬㽻鲮獴荛襒封渓⚥宐嵮襒䎁䧴鲮獴荛㕐䏀掔櫕✵ 40˫宐嵮⚥Ⲹ⾓襒껰荛䎁
婎序⸈歌ꃫ⢪很鍒䎇鲮獴荛 10mL 㺂ꆀ櫕⚥欽歌ꃫ㹁㺂荛ⵠ䏞䶔⺣կ礵㺙ꆀ》 2mL縨 25mL 㺂
ꆀ櫕⚥⸈幊ざ焦很巊荛ⵠ䏞幊⺣⡲⚹䖉崵巊կ霪很巊✵冝㢅佞縨 30 ⴔꛦ⟄幊ざ焦很巊⚹瑟
涯㖈 525nm 岚Ɤ㢅崵㹁エ⯕䏞㥵卓䖉崵巊崻崴〳鵂応䧴猌䗱た崵㹁エ⯕䏞կ呏研㔐䔱倰
玐雦皾霚呋⚥䚪襡ꃴ涸ゎꆀկ�
6� 絕卓雦皾�
霚呋⚥䚪襡ꃴゎꆀ䭽♴䒭雦皾�
�

� � � � � � � V1×V3×V5×100�
X=�C×ՃՃՂ�
� � � � � � � V2×V4×m�

䒭⚥:�
XՂ霚呋⚥䚪襡ꃴ涸ゎꆀ⽀⡙⚹嬗⯘嫦涰⯘mg/100g�
CՂ歋叻ⲥ刼絁叅䖤崵㹁霚呋⚥䚪襡ꃴ涸崽䏞⽀⡙⚹嬗⯘嫦嬗⼮mg/mL� �
V1Ղ霚呋ꃑ鍒傞涸獺ꅺ⡤獤mL�
V2Ղ欽✳守歌掬蟋》傞エ》涸ꃑ鍒巊⡤獤mL�
V3Ղ婎序很鍒た涸⡤獤mL�
V4Ղ幊ざ焦儑蒀傞エ》涸歌ꃫ很巊涸⡤獤mL�
V5Ղ幊ざ焦儑蒀涸㹁㺂⡤獤mL�
mՂ霚呋涸獦呋餘ꆀ⽀⡙⚹⯘g�
100Ղ⽀⡙鲮䰃կ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙絕卓⥂殆⚙⡙剣佪侨㶶կ� �

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%կ�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�
�
�
�

⼧Ⱃծ⥂⨴굹ㅷ⚥ 10-繿㛇-2-涧掜ꃑ涸崵㹁�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥ 10-繿㛇-2-涧掜ꃑ涸넞佪巊湱蒀靶崵㹁倰岁կ�
劥倰岁鷓欽✵⥂⨴굹ㅷ⚥ 10-繿㛇-2-涧掜ꃑ涸ゎꆀ崵㹁կ�

2� ⾲椚�
霚呋絑⛩ꃫ䧴歌ꃫ䲿》た欽넞佪巊湱蒀靶鵳遤崵㹁⟄⥂殆傞ꢂ㹁䚍油꬗獤㢪叻岁㹁ꆀկ�

3� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹ GB/T6682 錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1� 熧ꃑH3PO4կ�
3.1.2� 渮ꃑHClゎꆀ36%~38%կ�
3.1.3� 歌ꃫCH3OH蒀靶紱կ�
3.1.4� 偽宐⛩ꃫC2H6Oկ�
3.1.5� 炊豄㕼SiO2⻊㷖紱磜䖈薴㔵0.2~0.8mmկ�
3.2� 叻ⲥㅷ�
10-繿㛇-2-涧掜ꃑ叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞98%䧴絑㕂㹻雩

霆䎇䱇✮叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1�10-繿㛇-2-涧掜ꃑ叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�
⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�

10-繿㛇-2-涧掜ꃑ� 10-hydroxy-2-decenoic�acid� 14113-05-4� C10H18O3� 186.25�
3.3� 叻ⲥ很巊涸ꂁⵖ�
3.3.1�10-繿㛇-2-涧掜ꃑ叻ⲥ⪰㢊巊獦》 10mgⲥ烁荛 0.01mg10-繿㛇-2-涧掜ꃑ叻ⲥㅷ3.2✵
10mL� 㺂ꆀ櫕⚥欽偽宐⛩ꃫ3.1.4很鍒䎇㹁㺂荛ⵠ䏞䶔⺣կ姼很巊崽䏞⚹ 1.0�mg/mLկ�
3.3.2�10-繿㛇-2-涧掜ꃑ叻ⲥ禹⴩䊨⡲巊ⴔⵆⲥ烁エ》 10-繿㛇-2-涧掜ꃑ叻ⲥ⪰㢊巊3.3.10.02mLծ
0.10mLծ0.20mLծ0.50mLծ1.00mL� ✵� 10.0mL 㺂ꆀ櫕⚥欽偽宐⛩ꃫ3.1.4獺ꅺ荛ⵠ䏞䶔⺣
䖤崽䏞ⴔⵆ⚹ 2.0μg/mLծ10.0μg/mLծ20.0μg/mLծ50.0μg/mLծ100μg/mL 涸叻ⲥ禹⴩䊨⡲巊կ�
3.4� 渮ꃑ很巊0.01mol/Lⲥ烁エ》渮ꃑ3.1.20.9mL綕䢨⸈Ⰶ 1000mL 宐幊⺣կ� �
3.5� 䗎㶰応芘0.45µm剣纸湱կ� � �
4� ⟉㐼ㄤ霃㢊�
4.1� 넞佪巊湱蒀靶⟉ꂁ剣稘㢪UV唬崵㐼䧴✳匧盗꣋⴩DAD唬崵㐼կ�
4.2� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.01mgծ0.0001g ㄤ 0.001gկ�
4.3� 猌䗱纸鲮鸟3000r/minկ�
4.4� 馄㡮岚幡峤㐼⸆桧 250W곸桧 33kHzկ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
5.1.1� 霚呋䲿》�
5.1.1.1� 㔿⡤霚呋�
ⲥ烁獦》磋烱䎇幊ざ㖲⺣涸霚呋 0.5g~2gⲥ烁荛 0.0001gゎ䖉崵絆ⴔ紨 0.1�mg�~5�mg✵ 50mL

㺂ꆀ櫕⚥エ》渮ꃑ很巊3.42.0mLꆀ》偽宐⛩ꃫ3.1.430mL馄㡮䲿》 20min佞荛㹔庛
欽偽宐⛩ꃫ3.1.4獺ꅺ荛ⵠ䏞䶔⺣3000r/min 猌䗱 10minկ》♳幡巊絑 0.45μm䗎㶰応芘3.5
鵂応た》絯応巊⣘巊湱蒀靶ⴔ區欽կ�
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5.1.1.2� 鲱脸㓭霚呋�
》鲱脸㓭妥䒓䮥ⴀⰻ㺂暟䎇幊⺣ⲥ烁獦》 2gⲥ烁荛 0.0001gたⲥ烁⸈Ⰶ瘝ꆀ炊豄㕼

3.1.5灇荛ⴔ侔㖲⺣ⲥ烁獦》Ⱖ⚥鿈ⴔⲥ烁荛 0.0001gゎ䖉崵絆ⴔ紨 0.1mg~5mg鲮獴
荛 250mL Ⱘ㝱♲錭櫕⚥ⴔⵆエ》渮ꃑ很巊3.42.0mLծ偽宐⛩ꃫ3.1.448�mL䎇Ⰶ♲錭櫕⚥
獦ꅾⲥ烁荛 0.001g⸈㝱馄㡮䲿》 20min佞荛㹔庛欽偽宐⛩ꃫ3.1.4邉駈ꅾꆀ䶔⺣꫽
縨惶幡䧴》鿈ⴔ幊䝧巊 3000r/min 猌䗱 10minկ》♳幡巊絑 0.45μm䗎㶰応芘3.5鵂応た》絯応
巊⣘巊湱蒀靶ⴔ區欽կ�
5.1.1.3� 巊⡤霚呋�
ⲥ烁エ》幊⺣涸霚呋 5.0mL~10.0mLゎ䖉崵絆ⴔ紨 0.1mg�~5mg✵ 50mL 㺂ꆀ櫕⚥⸈歌ꃫ

3.1.330mL馄㡮䲿》 20min佞荛㹔庛欽歌ꃫ3.1.3獺ꅺ荛ⵠ䏞䶔⺣3000r/min 猌䗱
10minկ》♳幡巊絑 0.45μm䗎㶰応芘3.5鵂応た》絯応巊⣘巊湱蒀靶ⴔ區欽կ�
5.1.2� 霚呋很巊獺ꅺ�
䗳銳傞呏研霚呋很巊⚥ 10-繿㛇-2-涧掜ꃑ涸ゎꆀ欽湱䎾很⵫鵳遤鷓䔲涸獺ꅺ獺ꅺ⦔侨 F

⢪䖉崵很巊⚥ 10-繿㛇-2-涧掜ꃑ崽䏞㖈 2.0μg/mL~100.0μg/mL 薴㔵ⰻկ�
5.2� � ⟉㐼⿬罌勵⟝�
5.2.1� 蒀靶叙C18叙250mm×4.6mm5μm䧴䚍腊湱䔲罏կ�
5.2.2� 崨⸓湱歌ꃫ3.1.3+宐+熧ꃑ3.1.155+45+0.2v/vկ�
5.2.3� 崨鸟1.0mL/minկ�
5.2.4� 叙庛35˫կ�
5.2.5� 唬崵岚Ɤ210nmկ�
5.2.6� 鵳呋ꆀ10μLկ�
5.3� � 叻ⲥ刼絁涸ⵖ⡲� �
㼜 10-繿㛇-2-涧掜ꃑ叻ⲥ禹⴩䊨⡲巊3.3.2ⴔⵆ䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱

䎾涸蒀靶油꬗獤կ⟄叻ⲥ禹⴩䊨⡲巊涸崽䏞⚹埇㗂叻⟄蒀靶油꬗獤⚹紷㗂叻絚ⵖ叻ⲥ刼絁կ�
10-繿㛇-2-涧掜ꃑ叻ⲥ很巊巊湱蒀靶㕃⿬錛꣡䔶 A⚥㕃 A.1կ�

5.4� 䖉崵很巊涸崵㹁�
㼜䖉崵很巊5.1䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁⟄⥂殆傞ꢂ㹁䚍䖤ⵌ䖉崵很巊⚥ 10-

繿㛇-2-涧掜ꃑ涸蒀靶油꬗獤呏研叻ⲥ刼絁雦皾䖉崵很巊⚥ 10-繿㛇-2-涧掜ꃑ涸崽䏞䎂遤崵㹁妃侨
♶㼱✵⚙妃կ�
䖉崵很巊巊湱蒀靶㕃⿬錛꣡䔶 A⚥㕃 A.2կ�

6� 絕卓雦皾�
霚呋⚥ 10-繿㛇-2-涧掜ꃑゎꆀ䭽♴䒭雦皾�

� �

䒭⚥�
Xˋ霚呋⚥ 10-繿㛇-2-涧掜ꃑ涸ゎꆀ㔿⡤ㄤ鲱脸㓭霚呋⽀⡙⚹嬗⯘嫦涰⯘mg/100g巊⡤霚

呋⚹嬗⯘嫦涰嬗⼮mg/100mL�
Cˋ呏研叻ⲥ刼絁雦皾䖤ⵌ涸䖉崵很巊⚥10-繿㛇-2-涧掜ꃑ涸崽䏞⽀⡙⚹䗎⯘嫦嬗⼮μg/mL�
Vˋ霚呋䲿》傞涸㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
mˋ霚呋獦》涸餘ꆀ⽀⡙⚹⯘g䧴巊⡤霚呋エ》涸⡤獤⽀⡙⚹嬗⼮mL�
Fˋ獺ꅺ⦔侨�
100ˋ⽀⡙䰃皾�
1000ˋ⽀⡙䰃皾կ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙⥂殆♲⡙剣佪侨㶶կ�

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶馄鵂皾助䎂㖲⧩涸 10%կ�

1000
100

´
´´

=
m
FVCX
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꣡䔶� A� �
叻ⲥ很巊ㄤ䖉崵很巊Ⱙ㘗넞佪巊湱蒀靶㕃�

�
㕃 A.1� � 10-繿㛇-2-涧掜ꃑ叻ⲥ很巊蒀靶㕃�

�

�

㕃 A.2� � ゎ剣 10-繿㛇-2-涧掜ꃑ涸䖉崵很巊蒀靶㕃�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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⼧⛰ծ⥂⨴굹ㅷ⚥絠肅覰涵薗 XL�IX 涸崵㹁�
1� 薴㔵�

劥倰岁錞㹁✫⥂⨴굹ㅷ⚥絠肅覰涵薗 XL�IX 涸넞佪巊湱蒀靶崵㹁倰岁կ�
劥倰岁鷓欽✵⟄絠肅覰⿺Ⱖ⸈䊨ㅷ⚹⚺銳⾲俱涸⥂⨴굹ㅷ⚥絠肅覰涵薗 XL�IX ゎꆀ涸崵㹁կ�
�

2� ⾲椚�
霚呋絑歌ꃫ䲿》たꅷ欽ꂁ剣✳匧盗꣋⴩唬崵㐼䧴稘㢪唬崵㐼涸넞佪巊湱蒀靶⟉唬崵㢪叻岁㹁

ꆀկ�
�

3� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹ GB/T6682 錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1� ⛩臟CH3CN蒀靶紱կ�
3.1.2� 歌ꃫCH3OHⴔ區紱կ�
3.2� 叻ⲥㅷ�
絠肅覰涵薗 XL� IX 叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞99%䧴絑㕂㹻

雩霆䎇䱇✮叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1� 絠肅覰涵薗 XL�IX 叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�

⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
絠肅覰涵薗 XL�IX� Gypenoside�XL�IX� 94987-08-3� C52H86O21� 1047.22�

3.3� 叻ⲥ很巊ꂁⵖ�
3.3.1� 絠肅覰涵薗 XL�IX 叻ⲥ⪰㢊巊獦》㖈 60±5˫40kpa~53kpa 勵⟝♴Ⲹ⾓䎁斕 3h涸絠肅覰涵
薗 XL�IX 叻ⲥ呋ㅷ3.20.025g礵烁荛 0.0001g欽歌ꃫ3.1.2很鍒䎇鲮獴荛 5mL 㺂ꆀ櫕⚥
㹁㺂荛ⵠ䏞姼很巊崽䏞⚹ 5mg/mLկ餞㶸✵-18˫ⱺ盲⚥剣佪劍 3⚡剢կ�
3.3.2� 絠肅覰涵薗 XL�IX 叻ⲥ禹⴩䊨⡲巊ⴔⵆⲥ烁エ》♶ず⡤獤涸叻ⲥ⪰㢊巊3.3.1欽歌ꃫ㼜Ⱖ
獺ꅺ䧭絠肅覰涵薗 XL�IX ゎꆀⴔⵆ⚹ 0.005mg/mLծ0.01mg/mLծ0.02mg/mLծ0.10mg/mLծ0.50mg/mL
涸叻ⲥ禹⴩䊨⡲巊կ⛲〳⣜⟉㐼ㆇ䎾䞔ⲃꂁⵖ鷓䔲崽䏞涸叻ⲥ䊨⡲很巊կ叻ⲥ䊨⡲很巊꨽⚰欽傞ꂁⵖկ�
3.4 䗎㶰応芘0.45µm剣纸湱կ�
4� ⟉㐼ㄤ霃㢊�
4.1� 넞佪巊湱蒀靶⟉ꂁ剣✳匧盗꣋⴩唬崵㐼䧴稘㢪唬崵㐼կ�
4.2� 馄㡮岚幡峤㐼կ�
4.3� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.0001g ㄤ 0.001gկ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
5.1.1 㔿⡤霚呋�
》 20 磜⟄♳晙⵫䧴脸㓭霚呋鵳遤磋烱ծ幊⺣䧴》⼱㔿䙖霚呋幊⺣鲱脸㓭獦》ⰻ㺂暟ⲥ

烁獦》 0.5g 霚呋礵烁荛 0.001g✵ 10mL Ⱘ㝱ⵠ䏞霚盗⚥⸈Ⰶ歌ꃫ 8mL幊⺣馄㡮 5min た
ⲇ⽲荛㹔庛欽歌ꃫ㹁㺂荛ⵠ䏞幊⺣絑䗎㶰応芘3.4鵂応》絯応巊鵳巊湱蒀靶⟉ⴔ區կ�
5.1.2� 巊⡤霚呋�
ⲥ烁獦》䶔⺣涸霚呋 0.5mL ✵ 10mL 㺂ꆀ櫕⚥⸈Ⰶ歌ꃫ 8mL幊⺣馄㡮 5min たⲇ⽲荛㹔

庛欽歌ꃫ㹁㺂荛ⵠ䏞幊⺣絑䗎㶰応芘3.4鵂応》絯応巊鵳巊湱蒀靶⟉ⴔ區կ�
5.2� ⟉㐼⿬罌勵⟝�
5.2.1� 蒀靶叙C18叙100mm×4.6mm3μm䧴䚍腊湱䔲罏կ�
5.2.2� 崨⸓湱 A⛩臟3.1.1崨⸓湱 B宐唑䏞峤膴勵⟝錛邍 2կ�

邍 2� 唑䏞峤膴勵⟝�



寐蔼徱邉㛔蚋⚌剣ꣳⰖ぀� zibutang.cn� 侮椚�
 

70 

傞ꢂmin� A 湱/�%� B 湱/�%�
0� 25� 75�
15� 35� 65�
35� 45� 55�
40� 45� 55�
41� 25� 75�

5.2.3� 崨鸟0.5mL/minկ�
5.2.4� 叙庛40˫կ�
5.2.5� 唬崵岚Ɤ203nmկ�
5.2.6� 鵳呋ꆀ10μLկ�
5.3� 叻ⲥ刼絁涸ⵖ⡲�
㼜叻ⲥ禹⴩䊨⡲巊3.3.2ⴔⵆ䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸絠肅覰涵薗 XL�

IX 叻ⲥ很巊涸蒀靶油꬗獤⟄叻ⲥ䊨⡲巊涸崽䏞⚹埇㗂叻⟄蒀靶油涸油꬗獤⚹紷㗂叻絚ⵖ叻ⲥ刼
絁կ�
5.4� 霚呋很巊涸崵㹁�
㼜霚呋很巊5.1䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸䖉崵很巊絠肅覰涵薗 XL�IX

涸蒀靶油꬗獤呏研叻ⲥ刼絁䖤ⵌ䖉崵巊⚥絠肅覰涵薗 XL�IX 涸崽䏞䎂遤崵㹁妃侨♶㼱✵⚙妃կ�
絠肅覰涵薗 XL�IX 涸叻ⲥ很巊巊湱蒀靶㕃⿬錛꣡䔶 A涸㕃 A.1կ�
絠肅覰涵薗 XL�IX 涸霚呋很巊巊湱蒀靶㕃⿬錛꣡䔶 A涸㕃 A.2կ�

6� 絕卓雦皾�
霚呋⚥絠肅覰涵薗 XL�IX ゎꆀ䭽♴䒭雦皾�

�

䒭⚥�
Xˋ霚呋⚥絠肅覰涵薗 XL�IX 涸ゎꆀ⽀⡙⚹⯘嫦涰⯘g/100g䧴⯘嫦涰嬗⼮g/100mL�
Cˋ歋叻ⲥ刼絁䖤ⴀ涸呋巊⚥絠肅覰涵薗 XL�IX 涸崽䏞⽀⡙⚹嬗⯘嫦嬗⼮mg/mL�
Vˋ霚呋䲿》鵂玐⚥㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
mˋ霚呋獦》涸餘ꆀ䧴ꆀ》涸⡤獤⽀⡙⚹⯘g䧴嬗⼮mL�
100ˋ⽀⡙鲮䰃�
1000ˋ⽀⡙鲮䰃կ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙絕卓⥂殆♲⡙剣佪侨㶶կ�

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%կ�

�
�
�
�
�
�
�
�
�
�
�
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꣡䔶 A�
叻ⲥ很巊ㄤ霚呋很巊Ⱙ㘗巊湱蒀靶㕃�

�
㕃 A.1 絠肅覰涵薗 XL�IX 叻ⲥ很巊蒀靶㕃�

�

�
㕃 A.2 ゎ剣絠肅覰涵薗 XL�IX 涸霚呋很巊蒀靶㕃�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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✳⼧ծ⥂⨴굹ㅷ⚥䚪♲蠂涸崵㹁�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥䚪♲蠂涸稘㢪-〳錛ⴔ⯕⯕䏞崵㹁倰岁կ�
劥倰岁鷓欽✵⟄ゎ剣♲蠂碫䧭ⴔ⚹⚺銳⾲俱涸⥂⨴굹ㅷ⚥䚪♲蠂ゎꆀ涸崵㹁կ�

2� ⾲椚�
霚呋欽守⟬䧴⛩ꃑ⛩ꂾ䲿》ⴀ涸♲蠂碫暟餘㖈넞守ꃑ涸⡲欽♴♸껺虊ꄏ导䎾❡欰剣蒀暟餘կ⟄

擔卓ꃑ⚹㼆撑ㅷꅷ欽ⴔ⯕⯕䏞岁崵㹁䚪♲蠂㖈 548nm岚Ɤ♴涸エ⯕䏞鵳遤㹁ꆀկ�
3� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱կ�

3.1� 霚⵫�
3.1.1� ⛩ꃑ⛩ꂾCH3COOCH2CH3կ� �
3.1.2� 守⟬CHCl3կ� �
3.1.3� ⱺ⛩ꃑCH3COOHկ� �
3.1.4� 넞守ꃑHClO4կ�
3.1.5� 껺虊ꄏC8H8O3կ�
3.2� 叻ⲥㅷ�
擔卓ꃑ叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞90%䧴絑㕂㹻雩霆䎇䱇✮

叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1� 擔卓ꃑ叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�

⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
擔卓ꃑ� Ursolic�Acid� 77-52-1� C30H48O3� 456.68�

3.3� 叻ⲥ很巊ꂁⵖ�
擔卓ꃑ叻ⲥㅷ很巊(100μg/mL)礵㺙獦》擔卓ꃑ叻ⲥ呋ㅷ3.210mg荛 100mL 㺂ꆀ櫕⚥⸈

⛩ꃑ⛩ꂾ3.1.1很鍒䎇獺ꅺ荛ⵠ䏞䶔⺣կ�
3.4� 霚⵫ꂁⵖ�
껺虊ꄏⱺ⛩ꃑ很巊5%礵㺙獦》껺虊ꄏ3.1.50.5g⸈ⱺ⛩ꃑ3.1.3⢪很鍒䧭 10mL

⽰䖤կ⚰欽⵸ꂁⵖկ�
4� ⟉㐼ㄤ霃㢊�
4.1� 稘㢪-〳錛ⴔ⯕⯕䏞雦կ� �
4.2� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.01mg ㄤ 0.0001gկ� �
4.3� 䛎庛宐嵮ꝍկ�
4.4� 馄㡮岚幡峤㐼կ� �
4.5� 猌䗱纸կ�
5� ⴔ區姿낢�
5.1 霚呋ⵖ㢊�
5.1.1� 㔿⡤霚呋�
》♧㹁ꆀ幊⺣霚呋鲱脸㓭ꤑ㢪礵㺙獦㹁霚呋⚥䚪♲蠂涸ꆀ紨⚹ 0.5։5mg縨 50mL

ꆀ櫕⚥⸈守⟬3.1.2紨 30mL馄㡮㢅椚 30min佞ⲇ⸈守⟬荛ⵠ䏞䶔⺣կ猌䗱》♳幡
巊㢊欽կ� �
5.1.2� 屘碫ⵖㅷ� �
ⲥ烁獦》幊⺣霚呋鷓ꆀ霚呋⚥䚪♲蠂涸ꆀ紨⚹ 0.5։5mg縨✵ 100mL 㺂ꆀ櫕⚥欽⛩ꃑ⛩

ꂾ3.1.1很鍒䎇獺ꅺ荛ⵠ䏞䶔⺣կ�
5.1.3� 鲱脸㓭ⵖㅷ�
》♧㹁ꆀ幊⺣涸ⲙ脸㓭ⰻ㺂暟礵㺙獦㹁霚呋⚥䚪♲蠂涸ꆀ紨⚹ 0.5։5mg縨✵ 100mL 㺂

ꆀ櫕⚥⸈⛩ꃑ⛩ꂾ3.1.1紨 60mL馄㡮㢅椚 30min佞ⲇ⸈⛩ꃑ⛩ꂾ荛ⵠ䏞䶔⺣կ�
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5.2� 叻ⲥ刼絁涸ⵖ⡲� �
ⴔⵆ礵㺙エ》擔卓ꃑ叻ⲥㅷ很巊3.30.00ծ0.10ծ0.20ծ0.40ծ0.80ծ1.00mL ✵襒封渓⚥✵

60˫宐嵮♳襒䎁ⲇ⽲た礵㺙⸈Ⰶ 0.4mL5%껺虊ꄏⱺ⛩ꃑ很巊3.4鲮⸓襒封渓⢪婎序很鍒ⱄ
礵㺙⸈ 1.0mL 넞守ꃑ3.1.4幊⺣た獴Ⰶ 10mL Ⱘ㝱嫱蒀盗⚥縨 60˫宐嵮⸈掚 15min》ⴀ
ⱺ嵮ⲇ⽲た礵㺙⸈Ⰶⱺ⛩ꃑ 5.0mL 䶔⺣15min た⟄ 1cm嫱蒀寑✵ 548nm岚Ɤ崵㹁エ⯕䏞⟄エ
⯕䏞⚹紷㗂叻崽䏞⚹埇㗂叻絚ⵖ叻ⲥ刼絁կ�
5.3� 霚呋很巊涸崵㹁� �
礵㺙ꆀ》霚呋♳幡巊5.11.0mL 縨襒封渓⚥✵ 60˫宐嵮♳襒䎁կ撑叻ⲥ刼絁涸ⵖ⡲5.2

고♴荈ⲇ⽲た礵㺙⸈Ⰶ 0.4mL5%껺虊ꄏⱺ⛩ꃑ很巊饰ず岁乼⡲崵㹁エ⯕䏞呏研叻ⲥ
刼絁䖤ⵌ䖉崵巊⚥䚪♲蠂涸崽䏞կ�
6� 絕卓雦皾�
霚呋⚥䚪♲蠂ゎꆀ䭽♴䒭雦皾:�

�
䒭⚥�
Xiˋ霚呋⚥䚪♲蠂ゎꆀ⟄擔卓ꃑ雦⽀⡙⚹⯘嫦涰⯘g/100g�
Ciˋ歋叻ⲥ刼絁叅䖤崵㹁呋巊⚥䚪♲蠂餘ꆀ⽀⡙⚹䗎⯘μg�
mˋ霚呋涸獦呋餘ꆀ⽀⡙⚹⯘g�
V1ˋ霚呋㹁㺂䚪⡤獤⽀⡙⚹嬗⼮mL�
V2ˋ崵㹁欽霚呋⡤獤⽀⡙⚹嬗⼮mLկ�

雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙絕卓⥂殆♲⡙剣佪侨㶶կ� �
7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%կ�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�

✳⼧♧ծ⥂⨴굹ㅷ⚥赈虊稇涸崵㹁�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥赈虊稇涸巊湱蒀靶崵㹁倰岁կ�
劥倰岁鷓欽✵⥂⨴ㅷ굹ㅷ⚥赈虊稇涸崵㹁կ�

2� ⾲椚�
霚呋絑ꃑ宐很鍒⸈⨊熧ꃑ很巊小巤䎁䪓暟餘导湱蒀靶ⴔ猌♸叻ⲥㅷ涸⥂殆傞ꢂ嫱鳅㹁䚍

⟄油꬗獤㢪叻岁㹁ꆀկ�
3 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹ GB/T6682 錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1� ⨊熧ꃑHPO3կ� �
3.1.2� 歌ꃫCH3OH蒀靶紱կ�
3.2� 叻ⲥㅷ�
赈虊稇叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞98%䧴絑㕂㹻雩霆䎇䱇✮

叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1� 赈虊稇叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�
⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
赈虊稇� Cordycepin� 73-03-0� C10H13N5O3� 251.24�

3.3� 叻ⲥ很巊ꂁⵖ�
3.3.1� 赈虊稇叻ⲥ⪰㢊很巊礵烁獦》赈虊稇叻ⲥ呋ㅷ3.225.0mg ✵ 50mL 㺂ꆀ櫕⚥欽宐很鍒䎇
㹁㺂荛ⵠ䏞䶔⺣姼很巊崽䏞⚹ 0.5mg/mLկ餞㶸✵-18°C� ⱺ盲⚥剣佪劍 3⚡剢կ�
3.3.2� 赈虊稇叻ⲥ禹⴩䊨⡲巊ⴔⵆⲥ烁エ》♶ず⡤獤涸叻ⲥ⪰㢊巊3.3.1欽宐㼜Ⱖ獺ꅺ䧭赈虊
稇ゎꆀⴔⵆ⚹� 1µg/mLծ2µg/mLծ5µg/mLծ10µg/mLծ20µg/mLծ50µg/mL� 涸叻ⲥ䊨⡲巊կ⚰欽
傞ꂁⵖկ�
3.4� ⨊熧ꃑ很巊30.0g/L獦》 30.0g ⨊熧ꃑ3.1.1縨✵鄳剣紨 600mL 宐涸♲錭櫕⚥㖈煂
⸂䴛䬜㐼♳䴛䬜很鍒鲮獴荛 1000mL 㺂ꆀ櫕⚥欽宐㹁㺂荛ⵠ䏞䶔⺣䖉欽կ�
3.5� 䗎㶰応芘0.45µm剣纸湱կ�
4� ⟉㐼ㄤ霃㢊�
4.1� 넞佪巊湱蒀靶⟉ꂁ剣✳匧盗꣋⴩唬崵㐼䧴稘㢪唬崵㐼կ�
4.2� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.0001g ㄤ 0.001gկ�
4.3� 馄㡮岚幡峤㐼կ�
4.4� 猌䗱纸鲮鸟4000r/minկ�
4.5� 煂⸂䴛䬜㐼կ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
5.1.1� 㔿⡤呋ㅷ》 20 磜⟄♳晙⵫䧴脸㓭霚呋鵳遤磋烱ծ幊⺣䧴》⼱㔿䙖霚呋幊⺣鲱脸㓭獦》ⰻ
㺂暟ⲥ烁獦》㖲⺣霚呋 1g〳呏研呋ㅷ⚥ゎꆀ罜㹁礵烁荛 0.001g縨 50mL 㺂ꆀ櫕⚥⸈
宐 30mL幊⺣馄㡮꩎虹 30min⸈Ⰶ 30.0g/L ⨊熧ꃑ很巊3.41.0mL鲽鲽䮷虹⸈宐獺ꅺ荛
ⵠ䏞䶔⺣կ呋ㅷ絑 0.45μm� 応芘鵂応た鵳巊湱蒀靶ⴔ區կ�
5.1.2� 巊⡤呋ㅷⲥ烁エ》䶔⺣た涸霚呋10�mL〳呏研霚呋ゎꆀ罜㹁✵50mL㺂ꆀ櫕⚥⸈宐20mL
幊⺣馄㡮꩎虹 30min⸈Ⰶ 30.0g/L ⨊熧ꃑ很巊3.41.0mL鲽鲽䮷虹⸈宐獺ꅺ荛ⵠ䏞䶔⺣կ
呋ㅷ絑 0.45μm� 応芘鵂応た鵳巊湱蒀靶ⴔ區կ�
5.2� ⟉㐼⿬罌勵⟝�
5.2.1� 蒀靶叙C18叙250�mm×4.6mm5μm䧴䚍腊湱䔲罏կ�
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5.2.2� 崨⸓湱歌ꃫ3.1.2+宐15+85v/vկ�
5.2.3� 崨鸟1.0�mL/minկ�
5.2.4� 叙庛30˫կ�
5.2.5� 唬崵岚Ɤ260nmկ�
5.2.6� 鵳呋ꆀ10μLկ�
5.3� 叻ⲥ刼絁涸ⵖ⡲�
㼜叻ⲥ禹⴩䊨⡲巊3.3.2ⴔⵆ䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸赈虊稇叻ⲥ很

巊涸蒀靶油꬗獤⟄叻ⲥ䊨⡲巊涸崽䏞⚹埇㗂叻⟄蒀靶油涸油꬗獤⚹紷㗂叻絚ⵖ叻ⲥ刼絁կ�
5.4� 霚呋很巊涸崵㹁�
㼜霚呋很巊5.1䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸呋ㅷ很巊赈虊稇涸蒀靶油

꬗獤呏研叻ⲥ刼絁䖤ⵌ䖉崵巊⚥赈虊稇涸崽䏞䎂遤崵㹁妃侨♶㼱✵⚙妃կ�
赈虊稇涸叻ⲥㅷㄤ霚呋巊湱蒀靶㕃⿬錛꣡䔶 A涸㕃 A.1 ㄤ㕃 A.2կ�

6� 絕卓雦皾�
霚呋⚥赈虊稇ゎꆀ䭽♴䒭雦皾�

�

� � � � 䒭⚥�
XiՂ霚呋⚥赈虊稇涸ゎꆀ⽀⡙⚹⯘嫦涰⯘䧴⯘嫦涰嬗⼮g/100g 䧴 g/100mL� �
CiՂ歋叻ⲥ刼絁叅䖤崵㹁呋巊⚥赈虊稇涸崽䏞⽀⡙⚹䗎⯘嫦嬗⼮µg/mL� �
VՂ鄄崵㹁呋巊涸剒絊㹁㺂⡤獤⽀⡙⚹嬗⼮mL�
mՂ崵㹁欽霚呋涸ꆀ⽀⡙⚹⯘䧴嬗⼮g䧴mL�
100Ղ⽀⡙鲮䰃�
1000000Ղ⽀⡙鲮䰃կ�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙絕卓⥂殆♲⡙剣佪侨㶶կ�

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶馄鵂皾助䎂㖲⧩涸 10%կ�

꣡䔶� A� �
叻ⲥ很巊ㄤ霚呋很巊Ⱙ㘗巊湱蒀靶㕃�

�
㕃� A.1� 赈虊稇叻ⲥ很巊蒀靶㕃�

1000000
100

´
´´´

=
m

FVC
X i
i
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�
㕃� A.2� ゎ剣赈虊稇涸霚呋很巊蒀靶㕃�

✳⼧✳ծ⥂⨴굹ㅷ⚥ D-欥ꪪꃫ涸崵㹁�
1� 薴㔵�
劥倰岁錞㹁✫⥂⨴굹ㅷ⚥ D-欥ꪪꃫ涸넞佪巊湱蒀靶岁崵㹁倰岁կ�
劥倰岁鷓欽✵⥂⨴굹ㅷ⚥ D-欥ꪪꃫゎꆀ涸崵㹁կ�

2� ⾲椚�
霚呋⚥涸 D-欥ꪪꃫ絑䲿》た㖈孽㛇蒀靶叙♳ⴔ猌欽襒封⯕侔㼘唬崵㐼唬崵呏研⥂殆傞ꢂ㹁

䚍叻ⲥ刼絁岁㹁ꆀ唬崵կ�
3� 霚⵫ㄤ勞俱�
岤ꤑꬋ〥剣霹僈劥倰岁䨾欽霚⵫㖲⚹ⴔ區紱宐⚹ GB/T6682� 錞㹁涸♧紩宐կ�

3.1� 霚⵫�
3.1.1� ⛩臟CH3CN蒀靶紱կ�
3.1.2� 偽宐⛩ꃫC2H5OHկ�
3.2� 霚⵫ꂁⵖ�
䲿》巊》 40mL 宐♸ 60mL 偽宐⛩ꃫ3.1.2幊ざ⽰䖤կ�

3.3� 叻ⲥㅷ�
D-欥ꪪꃫ叻ⲥ呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞99%䧴絑㕂㹻雩霆䎇䱇

✮叻ⲥ暟餘霆⛼涸叻ⲥ暟餘կ�
邍 1�D-欥ꪪꃫ叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�

⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
D-欥ꪪꃫ� D-Mannit� 69-65-8� C6H14O6� 182.17�

3.4� 叻ⲥ很巊涸ꂁⵖ�
3.4.1�D-欥ꪪꃫ叻ⲥ⪰㢊很巊獦》 D-欥ꪪꃫ叻ⲥ呋ㅷ3.30.25g礵烁荛 0.0001g欽宐很鍒
䎇鲮獴荛 25mL 㺂ꆀ櫕⚥㹁㺂荛ⵠ䏞姼很巊崽䏞⚹ 10.0mg/mLկ餞㶸✵ 4˫ⱺ盲⚥剣佪劍 3⚡
剢կ� �
3.4.2� 叻ⲥ禹⴩很巊ⵖ㢊ⴔⵆⲥ烁エ》♶ず⡤獤涸叻ⲥ⪰㢊巊3.4.1欽宐㼜Ⱖ獺ꅺ䧭 D-欥ꪪꃫ
ゎꆀⴔⵆ⚹ 0.1mg/mLծ0.2mg/mLծ0.5mg/mLծ1.0mg/mLծ2.0mg/mLծ4.0mg/mL 涸叻ⲥ禹⴩䊨
⡲巊կ⚰欽傞ꂁⵖկ�
4� ⟉㐼ㄤ霃㢊�
4.1� 넞佪巊湱蒀靶⟉ꂁ剣襒封⯕侔㼘唬崵㐼ELSDկ�
4.2� 馄㡮岚幡峤㐼կ�
4.3� 猌䗱纸鲮鸟4000r/minկ�
4.4� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.0001g ㄤ 0.01gկ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
5.1.1� 㔿⡤呋ㅷ》 20 磜⟄♳晙⵫䧴脸㓭ⰻ㺂暟鵳遤磋烱ծ幊⺣䧴》⼱㔿䙖霚呋幊⺣鲱脸㓭獦》
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Ⱖⰻ㺂暟ⲥ烁獦》㖲⺣霚呋 0.5g〳呏研呋ㅷ⚥ゎꆀ罜㹁礵烁荛 0.001g縨㕐䏀掔櫕⚥⸈
Ⰶ 25mL 䲿》巊3.2幊⺣獦ꅾ宐嵮㔐崨 60min》ⴀⲇ⽲た獦ꅾ邉駈Ⲹ㣟涸ꅾꆀ䶔⺣
絑 0.45μm䗎㶰応芘鵂応応巊䖉ⴔ區կ�
5.1.2� 巊⡤呋ㅷⲥ烁エ》♧㹁ꆀ䶔⺣た涸霚呋 10mL〳呏研霚呋ゎꆀ罜㹁㥵㼱✵ 10mL 欽宐邉駈
10mL✵ 25mL 㺂ꆀ櫕⚥⸈Ⰶ偽宐⛩ꃫ3.1.210mL幊⺣馄㡮䮷虹 30min》ⴀⲇ⽲欽
偽宐⛩ꃫ㹁㺂荛ⵠ䏞կ幊⺣た絑 0.45μm応芘鵂応⣘巊湱蒀靶ⴔ區欽կ�
5.2� ⟉㐼⿬罌勵⟝�
5.2.1� 蒀靶叙孽㛇巊湱蒀靶叙250�mm×4.6mm5μm䧴ず瘝䚍腊蒀靶叙կ�
5.2.2� 崨⸓湱⛩臟3.1.1+宐25+75v/vկ�
5.2.3� 叙庛30˫կ�
5.2.4� 崨鸟1.0mL/minկ�
5.2.5� 鵳呋ꆀ10µLկ�
5.2.6� 襒封⯕侔㼘唬崵㐼孞⡤崨鸟1.60L/min怓獴盗庛䏞60˫㟞渤1կ�
5.3� 叻ⲥ刼絁涸ⵖ⡲� � �
㼜叻ⲥ禹⴩䊨⡲巊3.4.2ⴔⵆ䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸叻ⲥ很巊涸蒀

靶油꬗獤⟄ D-欥ꪪꃫ涸崽䏞C涸㼆侨 LogC ⚹埇㗂叻湱䎾涸蒀靶油꬗獤A涸㼆侨 LogA ⚹
紷㗂叻絚ⵖ叻ⲥ刼絁կ�
5.4� 霚呋很巊涸崵㹁�
㼜霚呋很巊5.1䭽巊湱蒀靶⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸呋ㅷ很巊 D-欥ꪪꃫ涸蒀靶

油꬗獤呏研叻ⲥ刼絁䖤ⵌ䖉崵巊⚥ D-欥ꪪꃫ涸崽䏞䎂遤崵㹁妃侨♶㼱✵⚙妃կ�
D-欥ꪪꃫ涸叻ⲥㅷㄤ呋ㅷ巊湱蒀靶㕃⿬錛꣡䔶 A涸㕃 A.1 ㄤ㕃 A.2կ�
6� 絕卓雦皾�
霚呋⚥ D-欥ꪪꃫゎꆀ䭽♴䒭雦皾�

X�= �

䒭⚥:�
XՂ霚呋⚥D-欥ꪪꃫ涸ゎꆀ⽀⡙⚹⯘嫦涰⯘䧴⯘嫦涰嬗⼮(g/100g 䧴 g/100mL)� �
CՂ歋叻ⲥ刼絁叅䖤崵㹁呋巊⚥ D-欥ꪪꃫ涸崽䏞⽀⡙⚹嬗⯘嫦嬗⼮(�mg/mL)� �
VՂ鄄崵㹁呋巊涸㹁㺂⡤獤⽀⡙⚹嬗⼮(�mL)�
mՂ霚呋涸獦呋餘ꆀ⽀⡙⚹⯘䧴嬗⼮(�g 䧴 mL)�
100Ղ⽀⡙鲮䰃� �
1000Ղ⽀⡙鲮䰃կ� �

雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙絕卓⥂殆⚙⡙剣佪侨㶶կ� �
7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 10%կ� �

꣡䔶� A�
叻ⲥ很巊ㄤ霚呋很巊Ⱙ㘗巊湱蒀靶㕃�

�
㕃 A.1�D-欥ꪪꃫ叻ⲥ很巊蒀靶㕃�

1000

100

´
´´

m
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㕃 A.2� ゎ剣 D-欥ꪪꃫ涸霚呋很巊蒀靶㕃
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✳⼧♲ծ⥂⨴굹ㅷ⚥⸆佪䧭ⴔ/叻䘋䚍䧭ⴔ굹ㅷ㸝Ⰼ㕂㹻叻ⲥ唬崵倰岁�

�
䎸尼� ⸆佪䧭ⴔ/叻䘋䚍䧭ⴔ� 硼虛倰岁�
1� α-千띿ꃑծ✳⼧焫❀掜ꃑծ✳⼧✳焫❀掜ꃑծ✳⼧✳焫Ⱉ掜ꃑ� GB�28404�
2� ⵸蔄ꫬ稇� GB/T�22244�
3� 䒗㍟淼㊋� GB/T�22245�
4� 岌ꃑꛠ� GB/T�22246�
5� 帰繙豐薗� GB/T�22247�
6� 欥虊ꃑ� GB/T�22248�
7� 殣薷紤稇� GB/T�22249�
8� 綁⾲ꃑ� GB/T�22250�
9� 袆呏稇� GB/T�22251�
10� 鳇ꃍ Q10� GB/T�22252�
11� 㣐鞝䒗랕ꂼ� GB/T�23788�
12� 釾랱稇� GB/T�5009.170�
13� 馄孻⻊暟娂⻊ꃍ(SOD)� GB/T�5009.171�
14� 膴孲邍꧆⻘ꂼ(DHEA)� GB/T�5009.193�
15� ⯝氋椕跗涯 IgG� GB/T�5009.194�
16� ぼ㊋歌ꃑꜴ� GB/T�5009.195�
17� 聝ꃫ� GB/T�5009.196�
18� 渮ꃑ炻腂稇ծ渮ꃑぼㅽꃫծ掆ꃑծ掆ꃀ腂ծㄳ㉰㔔� GB/T�5009.197�
19� 絶欰稇 B12� GB/T�5009.217�

㢊岤硼虛倰岁叻ⲥ尼呏研湱Ⱒ굹ㅷ㸝Ⰼ㕂㹻叻ⲥず姿刿倝կ�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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痦♲鿈ⴔ� 很⵫婎殆涸崵㹁�
1� 薴㔵�

劥倰岁錞㹁✫⥂⨴굹ㅷ⚥姻♨ꃫծ䒗♨ꃫծ姻䊹掬ծ歌薅ծ㼆✳歌薅ծ龇✳歌薅ծ薅⛩掜ծ1,2-
✳⛩㛇薅ㄤ✳⛩掜薅 9猫很⵫婎殆涸孞湱蒀靶崵㹁倰岁կ�
劥倰岁鷓欽✵⥂⨴굹ㅷ⚥姻♨ꃫծ䒗♨ꃫծ姻䊹掬ծ歌薅ծ㼆✳歌薅ծ龇✳歌薅ծ薅⛩掜ծ1,2-

✳⛩㛇薅ㄤ✳⛩掜薅9猫很⵫婎殆涸崵㹁կ�
2� ⾲椚�
呋ㅷ絑 50%�N,N-✳歌㛇歌ꃀ腂很巊䲿》たꅷ欽곝瑟-孞湱蒀靶岁崵㹁欽㢪叻岁㹁ꆀկ�

3 霚⵫ㄤ勞俱�
岤宐⚹ GB/T�6682 錞㹁涸✳紩宐կ�

3.1� 霚⵫�
N,N-✳歌㛇歌ꃀ腂HCON(CH3)2蒀靶紱կ�

3.2 霚⵫ꂁⵖ�
N,N-✳歌㛇歌ꃀ腂很巊50%500mL�N,N-✳歌㛇歌ꃀ腂♸ 500mL 宐⯎ⴔ匹很幊ざկ�

3.3� 叻ⲥㅷ�
姻♨ꃫծ䒗♨ꃫծ姻䊹掬ծ歌薅ծ㼆✳歌薅ծ龇✳歌薅ծ薅⛩掜ծ1,2-✳⛩㛇薅ㄤ✳⛩掜薅叻ⲥ

呋ㅷ涸ⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀծCAS 涬䔶尼錛邍 1紱䏞97%䧴絑㕂㹻雩霆䎇䱇✮叻ⲥ暟餘霆⛼涸
叻ⲥ暟餘կ�

邍 1 叻ⲥ呋ㅷ涸⚥俒ぜ獦ծ薉俒ぜ獦ծCAS 涬䔶尼ծⴔ㶩䒭ծ湱㼆ⴔ㶩ꆀ�
⚥俒ぜ獦� 薉俒ぜ獦� CAS 涬䔶尼� ⴔ㶩䒭� 湱㼆ⴔ㶩ꆀ�
姻♨ꃫ� 1-Butanol� 71-36-3� C4H10O� 74.12�
䒗♨ꃫ� 2-Methyl-1-

propanol�
78-83-1� C4H10O� 74.12�

姻䊹掬� Hexanes� 110-54-3� C6H14� 86.18�
歌薅� Toluene� 108-88-3� C7H8� 92.14�
㼆✳歌薅� p-Xylene� 106-42-3� C8H10� 106.17�
龇✳歌薅� o-Xylene� 95-47-6� C8H10� 106.17�
薅⛩掜� Styrene� 100-42-5� C8H8� 104.15�

1,2-✳⛩㛇薅� 1,2-
diethylbenzen

e�

135-01-3� C10H14� 134.22�

✳⛩掜薅� Divinylbenzen
e�

1321-74-0� C10H10� 130.19�

3.4� � 叻ⲥ很巊ꂁⵖ�
3.4.1� 叻ⲥ⪰㢊巊ⴔⵆ獦》姻♨ꃫծ䒗♨ꃫ叻ⲥ呋ㅷ3.31.2g礵烁荛 0.0001g姻䊹掬ծ✳⛩
掜薅叻ⲥ呋ㅷ3.30.12g礵烁荛 0.0001g歌薅ծ㼆✳歌薅ծ龇✳歌薅ծ薅⛩掜ծ1,2-✳⛩㛇薅
叻ⲥ呋ㅷ3.30.1g礵烁荛 0.000�1�gⴔⵆ欽N,N-✳歌㛇歌ꃀ腂3.1很鍒䎇ⴔⵆ鲮獴荛 100mL
㺂ꆀ櫕⚥㹁㺂荛ⵠ䏞䖤ⵌ姻♨ꃫ很巊ծ䒗♨ꃫ很巊崽䏞⚹ 12mg/mL姻䊹掬很巊ㄤ✳⛩掜薅很
巊崽䏞⚹ 1.2mg/mL歌薅很巊ծ㼆✳歌薅很巊ծ龇✳歌薅很巊ծ薅⛩掜很巊ծ1,2-✳⛩㛇薅很巊崽
䏞⚹ 1mg/mLկ餞㶸✵ 4˫ⱺ盲⚥կ�
3.4.2� 幊ざ叻ⲥ⚥ꢂ巊ⴔⵆⲥ烁エ》♳鶣叻ⲥ⪰㢊巊3.4.1ぐ 1.0mL ✵ず♧ 100mL 㺂ꆀ櫕⚥欽
50%�N,N-✳歌㛇歌ꃀ腂很巊3.2㹁㺂荛ⵠ䏞䶔⺣կ霪幊ざ叻ⲥ⚥ꢂ巊⚥姻♨ꃫծ䒗♨ꃫ崽䏞⚹
120μg/mL姻䊹掬ծ✳⛩掜薅崽䏞⚹ 12.0μg/mL歌薅ծ㼆✳歌薅ծ龇✳歌薅ծ薅⛩掜ծ1,2-✳⛩㛇
薅崽䏞⚹ 10.0μg/mLկ餞㶸✵ 4˫ⱺ盲⚥կ�
3.4.3� 叻ⲥ禹⴩䊨⡲巊ⴔⵆⲥ烁エ》♶ず⡤獤涸幊ざ叻ⲥ⚥ꢂ巊欽 50%�N,N-✳歌㛇歌ꃀ腂很巊㼜



寐蔼徱邉㛔蚋⚌剣ꣳⰖ぀� zibutang.cn� 侮椚�
 

81 

Ⱖ獺ꅺ䧭姻♨ꃫծ䒗♨ꃫ崽䏞ⴔⵆ⚹ 0.60μg/mLծ2.4μg/mLծ6.0μg/mLծ12μg/mLծ24μg/mLծ60μg/mL
姻䊹掬ծ✳⛩掜薅崽䏞ⴔⵆ⚹ 0.060μg/mLծ0.24μg/mLծ0.60μg/mLծ1.2μg/mLծ2.4μg/mLծ6.0μg/mL
歌薅ծ㼆✳歌薅ծ龇✳歌薅ծ薅⛩掜ծ1,2-✳⛩㛇薅崽䏞ⴔⵆ⚹ 0.050μg/mLծ0.20μg/mLծ0.50μg/mLծ
1.0μg/mLծ2.0μg/mLծ5.0μg/mL 叻ⲥ禹⴩䊨⡲巊կ⚰欽傞ꂁⵖկ�
4� ⟉㐼ㄤ霃㢊�
4.1� 孞湱蒀靶⟉ꂁ剣孲抠途猌㶩⻊唬崵㐼FIDկ�
4.2� 곝瑟荈⸓鵳呋㐼կ�
4.3� 곝瑟櫕20mLꂁ㢊ꜥ渷ㄤ♶ゎ捎碫很⵫婎殆涸♨㛇堩脸䧴炊吆腒脸ꥬ㙈կ�
4.4� ⴔ區㣔䎂䠭ꆀⴔⵆ⚹ 0.0001g ㄤ 0.001gկ�
4.5� 馄㡮岚幡峤㐼կ�
5� ⴔ區姿낢�
5.1� 霚呋ⵖ㢊�
5.1.1� 㔿⡤㛇餘�
ⲥ烁獦》 0.5g 霚呋礵烁荛 0.001g✵ 20mL 곝瑟櫕⚥⸈Ⰶ 5mL�50%�N,N-✳歌㛇歌ꃀ腂很巊

幊⺣た㺙㼓馄㡮㢅椚 10min⽰䖤կ�
5.1.2� 巊⡤㛇餘�
ⲥ烁獦》 1.0g 荛 2.0g 霚呋礵烁ⵌ 0.001g✵ 10mL 㺂ꆀ櫕⚥⸈Ⰶ 50%�N,N-✳歌㛇歌ꃀ腂很

巊㹁㺂荛ⵠ䏞幊⺣ⲥ烁エ》 5mL 很巊荛 20mL 곝瑟櫕⚥㺙㼓⽰䖤կ�
5.1.3 屘碫㛇餘�
獦》 0.5g 霚呋礵烁ⵌ 0.001g✵ 10mL 㺂ꆀ櫕⚥⸈ⰆN,N-✳歌㛇歌ꃀ腂3.1㹁㺂荛ⵠ䏞

幊⺣ⲥ烁エ》 5mL 很巊荛 20mL 곝瑟櫕⚥㺙㼓⽰䖤կ�
5.2� ⟉㐼⿬罌勵⟝�
5.2.1� 곝瑟鵳呋⿬罌勵⟝�
a䎂邂傞ꢂ30minկ�
b䎂邂庛䏞90˫կ�
c鵳呋⡤獤1.0mLկ�
5.2.2� 蒀靶⿬罌勵⟝�
a蒀靶叙⟄ꝶざ/❜翫翸⛩✳ꃫ⚹㔿㹁湱涸嬁絈盗叙叙Ɤ⚹ 30mⰻ䖈⚹ 0.32mm芘⾩䏞⚹
0.50μm䧴䚍腊湱䔲罏կ�
b叙庛盲庛䏞饰㨤庛䏞 40˫⥂䭯 5min10˫/min� ⼮庛荛 150˫⥂䭯 1minⱄ⟄ 20˫/min
⼮荛 200˫⥂䭯 2minկ�
c鵳呋〡庛䏞200˫կ�
dⴔ崨嫱15͊1կ�
eFID� 唬崵㐼庛䏞250˫կ�
f鲿孞넞紱宆孞崨ꆀ� 1.5mL/min㽵オ 30mL/minկ�
g孲孞崨ꆀ40mL/minկ�
h瑟孞崨ꆀ300mL/minկ�
5.3� 叻ⲥ刼絁涸ⵖ⡲�
ⲥ烁エ》ぐ崽䏞叻ⲥ禹⴩䊨⡲巊3.4.35mL 縨✵곝瑟櫕⚥ⴔⵆ䭽⟉㐼⿬罌勵⟝5.2鵳遤

崵㹁䖤ⵌ湱䎾涸蒀靶油꬗獤⟄叻ⲥ䊨⡲巊涸崽䏞⚹埇㗂叻⟄蒀靶油涸油꬗獤⚹紷㗂叻絚ⵖ叻
ⲥ刼絁կ�
5.4� 霚呋很巊涸崵㹁�
㼜霚呋很巊5.1䭽⟉㐼⿬罌勵⟝5.2鵳遤崵㹁䖤ⵌ湱䎾涸呋ㅷ很巊很⵫婎殆涸蒀靶油꬗

獤呏研叻ⲥ刼絁䖤ⵌ䖉崵巊⚥ぐ很⵫婎殆涸崽䏞䎂遤崵㹁妃侨♶㼱✵⚙妃կ�
ぐ很⵫婎殆涸叻ⲥ孞湱蒀靶㕃⿬錛꣡䔶 A涸㕃 A.1կ�

6� 絕卓雦皾�
霚呋⚥ぐ很⵫婎殆ゎꆀ䭽♴䒭雦皾�
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�

䒭⚥�
Xˋ霚呋⚥ぐ很⵫婎殆涸ゎꆀ⽀⡙⚹嬗⯘嫦⼪⯘mg/kg�
Cˋ歋叻ⲥ刼絁䖤ⴀ涸呋巊⚥ぐ很⵫婎殆涸崽䏞⽀⡙⚹䗎⯘嫦嬗⼮μg/mL�
Vˋ⣘霚呋很巊涸⡤獤⽀⡙⚹嬗⼮mL�
mˋ霚呋獦》涸餘ꆀ⽀⡙⚹⯘g�
雦皾絕卓⟄ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸皾助䎂㖲⧩邍爙絕卓⥂殆♲⡙剣佪侨㶶կ�

7� 礵㺙䏞�
㖈ꅾ㢕䚍勵⟝♴蜦䖤涸⚙妃杝用崵㹁絕卓涸絟㼆䊵⧩♶䖤馄鵂皾助䎂㖲⧩涸 15%կ�

8� Ⱖ㸐�
䔲獦呋ꆀ⚹ 0.5g 傞姻♨ꃫծ䒗♨ꃫ唬ⴀꣳ⚹ 2mg/kg㹁ꆀꣳ⚹ 6mg/kg姻䊹掬ծ✳⛩掜薅

涸唬ⴀꣳ⚹ 0.2mg/kg㹁ꆀꣳ⚹ 0.6mg/kg歌薅ծ㼆✳歌薅ծ龇✳歌薅ծ薅⛩掜ծ1,2-✳⛩㛇薅唬
ⴀꣳ⚹ 0.08mg/kg㹁ꆀꣳ⚹ 0.30mg/kgկ�

꣡䔶 A�
很⵫婎殆涸孞湱蒀靶㕃�

�

� �
㕃 A.1� � 很⵫婎殆涸孞湱蒀靶㕃�

岤1姻䊹掬� 2歌薅� 3䒗♨ꃫ� 4㼆✳歌薅� 5姻♨ꃫ� 6龇✳歌薅�
� 7薅⛩掜81,2-✳⛩㛇薅9✳⛩掜薅�

�
�
�
�
�
�
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痦㔋鿈ⴔ� 鵵犜䧭ⴔ涸崵㹁�
�

鵵犜䧭ⴔ崵㹁�
鵵犜䧭ⴔ� 唬낉倰岁綘尼�

2-繿⚋㛇⿡歌➭鴪䬘ꬋ2-繿⛩㛇⿡歌➭
鴪䬘ꬋN-薅⚋掜㛇➭鴪䬘ꬋN-♨㛇
➭鴪䬘ꬋN-⿡歌㛇銯㖑齡ꬋN-⿡⛩
㛇-N-歌㛇⠄㖑齡ꬋN-⿡⛩㛇⠄㖑齡
ꬋN-⿡⛩㛇紤㖑齡ꬋN-〈♨孻纝㛇-
N-⿡⛩㛇紤㖑齡ꬋN-鳟㛇⿡歌➭鴪䬘
ꬋN-⛩㛇➭鴪䬘ꬋO-⿡⛩㛇銯㖑齡
ꬋ꣚⠄齡ꬋ蒔㖑齡ꬋ孽㛇➭鴪䬘
ꬋ孽㛇銯㖑齡ꬋ薅㑞㊋紤㖑齡ꬋ薅
ꃀ腂齡ꬋぼ㇬N-⿡歌㛇銯㖑齡ꬋ蔮
銯㖑齡ꬋ⚋孻薅㛇蒔㖑齡ꬋ⚋孻薅㛇
炻去蒔㖑齡ꬋ⚋孻薅㛇炻去韝蜒銯㖑齡
ꬋ⚋孻薅㛇炻去繿㛇韝蜒銯㖑齡ꬋ⚋
孻薅㛇炻去銯㖑齡ꬋ⚋孻薅㛇繿㛇韝蜒
銯㖑齡ꬋ⚋孻薅㛇銯㖑齡ꬋ⚋孻薅㛇
䒗♨㛇蒔㖑齡ꬋ鴪屯銯宝� ✳歌㛇紤
㖑齡ꬋ✳炻去⿡歌㛇⼦䊼㖑齡ꬋ✳炻
去⿡⛩㛇⼦䊼㖑齡ꬋ⠄㖑齡ꬋ⠄㖑齡
ꬋN-孻⻊暟⠄㖑齡ꬋ✳翸⡤⠄㖑齡
ꬋㆆ㍟ꂼ⠄㖑齡ꬋ⛩ꃀ㛇碫⡃暟聚㖑
齡ꬋ韝蜒銯㖑齡ꬋ� 紤㖑齡ꬋ梠䧥
齡ꬋ⼦䊼㖑齡ꬋ炻去蒔㖑齡ꬋ炻去
韝蜒銯㖑齡ꬋ炻去銯㖑齡ꬋ炻㌄ㆆ
ꬋ縄㖑齡ꬋ焫ꃑꂾ守㖑齡ꬋ碛縄齡
ꬋ齡ꬋ⛩ꃀꃑ齡紤㖑齡ꬋ齡蜒⠄㖑
齡ꬋ齡蜒銯㖑齡ꬋㆆ㇬齡ꬋ繿㛇⠄
㖑齡ꬋ繿㛇韝蜒銯㖑齡ꬋ繿㛇紤㖑齡
ꬋ繿㛇炻去⠄㖑齡ꬋ繿㛇炻去韝蜒銯
㖑齡ꬋ繿㛇炻去紤㖑齡ꬋ繿㛇守㖑齡
ꬋ䎧㖑齡ꬋ⿡歌㛇⼦䊼㖑齡ꬋ⿡歌
㛇炻去銯㖑齡ꬋ⿡歌㛇ㆆ㍟㛇銯㖑齡ꬋ
熬ꃑ⿡歌㛇➭鴪䬘ꬋ⿡焫銯㖑齡ꬋ
⿡⛩㛇⼦䊼㖑齡ꬋ⿽守㖑齡ꬋ⿽⿡焫
銯㖑齡ꬋ⿽ꂼ紤㖑齡ꬋ➭鴪䬘ꬋ➭
鴪䬘ꬋ✳守去勇餘➭鴪䬘ꬋ歌㛇守⻊
暟ꂼ紤㖑齡ꬋ膴炻⠄㖑齡ꬋ膴ㆆ㍟
㛇炻去銯㖑齡ꬋ⠦⠄㖑齡ꬋ⛔㖑齡
ꬋ銯㖑齡ꬋ銯㖑齡ꬋN-孻⻊暟銯
㖑齡ꬋ✳翸⡤勇餘銯㖑齡ꬋ勇餘 12
銯㖑齡ꬋ勇餘 14炦㖑齡ꬋ千炦㖑齡
ꬋ⛩ꃀ腂㛇➭鴪䬘ꬋ⛩ꃀ⠄㖑齡ꬋ

䒗♨㛇銯㖑齡ꬋկ�

㕂㹻䋑㖞港漛盗椚䚪㽷굹ㅷ邉⯎唬낉倰岁굹ㅷ
⚥齡ꬋ碫暟餘涸崵㹁 BJS201805�
�
㕂㹻굹ㅷ蚋ㅷ港漛盗椚㽷蚋ㅷ唬낉邉⯎唬낉倰岁
ㄤ唬낉고湡䪠ⲥ⟝ 2009030կ�
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㢊岤鵵犜䧭ⴔㄤ唬崵倰岁呏研港盗鿈꡶涸錞㹁꣣絯刿倝կ�
�

N,N-⿽⿡歌㛇銯䋒刼僈N-⽀⿡歌㛇銯䋒
刼僈㸝ꬋ➭僈㸝ꬋ➭ꂼ㤵ⵄ尽➭
薅⚋ꃫ腂薅䩟餍暵嫱尪〳㊋蔮㛇銯
䋒刼僈䋒繠➭㽲ꬋ霿餍暵ⴔ暵䬘
僈蓷孮䬘僈ꂛꂠト㝱碛� 孮銯
宝韝蜒銯䋒刼僈歌㛇㸝ꬋ➭僈歌㛇
띿랕焦ㄳ㉰㔔ⵄ蜒齡棴峫⠄➭宝
守去銯䋒刼僈守⼦蒀卌守㑞㍟띿랕
焦兜⠄➭宝孲守㑞㍟⿡歌⠦띿랕
焦⠦띿랕焦銯䋒刼僈鳟⠄➭宝゜
鴪䋪腂峫⠄➭宝繿ꃑ繠⠄➭宝膴繿
㛇峫⠄➭宝掆ꃑ⼐〳炻ꃑꛧկ�

㕂㹻굹ㅷ蚋ㅷ港漛盗椚䚪㽷굹ㅷ邉⯎唬낉倰岁
굹ㅷ⚥銯䋒刼僈瘝⻊ざ暟涸崵㹁
BJS201701�
�
㕂㹻굹ㅷ蚋ㅷ港漛盗椚㽷蚋ㅷ唬낉邉⯎唬낉倰岁
ㄤ唬낉고湡䪠ⲥ⟝ 2006004�
�
㕂㹻굹ㅷ蚋ㅷ港漛盗椚㽷蚋ㅷ唬낉邉⯎唬낉倰岁
ㄤ唬낉고湡䪠ⲥ⟝ 2012005�
�
㕂㹻䋑㖞港漛盗椚䚪㽷굹ㅷ邉⯎唬낉倰岁굹ㅷ
⚥⼐〳炻ꃑꛧ涸崵㹁 BJS201911�
�
㕂㹻굹ㅷ蚋ㅷ港漛盗椚䚪㽷굹ㅷ邉⯎唬낉倰岁
⥂⨴굹ㅷ⚥ 75 猫ꬋ岁幑⸈⻊㷖蚋暟涸唬崵
BJS201710կ�

⡠⼐⯘ꥑ縄鸑㹁♲㇬➧ꫬ谐焦ㅔ
鴪㇬➧⸣䬘銯岮守炦銯岮꣚兜㇬
➧䩟勻兜ꥑ守宆⼾蒔尽㇬➧㤵尪
銯岮㖑銯岮炦銯岮俒䬘岁鳟守薅
齡併守繠䩟ꂼ尽〳䊼嫱㧆釾랱稇
薅䊼嫱㧆䒗䧥䊼嫱㧆䊼嫱㧆կ�

㕂㹻굹ㅷ蚋ㅷ港漛盗椚䚪㽷굹ㅷ邉⯎唬낉倰岁
⥂⨴굹ㅷ⚥ 75 猫ꬋ岁幑⸈⻊㷖蚋暟涸唬崵
BJS201710�
�
㕂㹻굹ㅷ蚋ㅷ港漛盗椚㽷蚋ㅷ唬낉邉⯎唬낉倰岁
ㄤ唬낉고湡䪠ⲥ⟝ 2009024�
�
㕂㹻굹ㅷ蚋ㅷ港漛盗椚㽷蚋ㅷ唬낉邉⯎唬낉倰岁
ㄤ唬낉고湡䪠ⲥ⟝ 2012004�
�
㕂㹻굹ㅷ蚋ㅷ港漛盗椚㽷蚋ㅷ唬낉邉⯎唬낉倰岁
ㄤ唬낉고湡䪠ⲥ⟝ 2013002կ�
�


