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do not warrant the accuracy, completeness, or suitability of the translated content. 
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consult with professional legal advisors as required. ChemLinked disclaims any liability for 

any losses or damages arising from the use of our translation services.  

Nondisclosure: 
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Attachment 6 

 

Bacterial Reverse Mutation Test 

 

1 Scope 

This method specifies the basic principles, requirements and methods for bacterial reverse 

mutation test. 

This method applies to the testing of gene mutations in cosmetic ingredients and their 

products. 

 

2 Definitions 

2.1 Gene Mutation 

A change in the sequence of base pairs in DNA under the action of a chemical mutagen. 

2.2 Reverse Mutation 

The reversion of bacteria from auxotroph to prototroph under the action of a chemical 

mutagen. 

2.3 Bacterial Reverse Mutation Assay 

A test method using histidine- or tryptophan-requiring mutant strains to determine the 

reversion of amino acid auxotrophs to prototrophs induced by chemical substances that 

cause base substitution or frameshift mutations in bacteria. 

 

3 Principles 

Histidine-dependent auxotrophic Salmonella typhimurium cannot synthesize histidine; 

therefore, on a histidine-free medium, only a small number of spontaneously reverting 

bacteria can grow. Tryptophan-dependent auxotrophic Escherichia coli cannot synthesize 

tryptophan; therefore, on a tryptophan-free medium, only a small number of 

spontaneously reverting bacteria can grow. In the presence of a mutagen, auxotrophic 

bacteria revert to prototrophs, allowing colony formation, which is used to determine 

whether the test substance is mutagenic. 

Certain mutagens require metabolic activation to induce reverse mutations; therefore, an 
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S9 mixture prepared from rat liver induced by an enzyme inducer is added. 

 

4 Apparatus and Equipment 

Incubator, constant temperature water bath, shaking water bath, pressure steam sterilizer, 

dry heat oven, ultra-low temperature freezer (-80 ℃) or liquid nitrogen biological container, 

laboratory refrigerator, balance, mixing oscillator, homogenizer, colony counter, 

low-temperature high-speed centrifuge, glassware, biosafety cabinet, etc. 

 

5 Culture Media and Reagents 

5.1 0.5 mmol/L Histidine - 0.5 mmol/L Tryptophan - 0.5 mmol/L Biotin Solution 

Composition: L-Histidine (MW155) 78 mg 

 D-Biotin (MW244) 122 mg 

 L-Tryptophan (MW204) 102 mg 

 Add distilled / deionized water to 1,000 mL 

Preparation: Heat all the above components to dissolve the biotin, and then autoclave at 

115 ℃ for 20 min. Store in a refrigerator at 4 ℃. If Escherichia coli is not used in the test, do 

not add tryptophan. 

5.2 Top Agar Medium 

Composition: Agar powder 1.2 g 

 Sodium chloride 1.0 g 

 Add distilled / deionized water to 200 mL 

Preparation: Mix all the above components and autoclave at 121 ℃ for 30 min. During the 

test, add 20 mL of 0.5 mmol/L histidine-0.5 mmol/L tryptophan-0.5 mmol/L biotin solution. If 

Escherichia coli is not used in the test, do not add tryptophan. 

5.3 Vogel-Bonner (V-B) Medium E 

Composition: Citric acid (C6H8O7·H2O) 100 g 
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附件 6 

细菌回复突变试验方法 
Bacterial Reverse Mutation Test 

 

1 范围 

本方法规定了细菌回复突变试验的基本原则、要求和方法。 

本方法适用于化妆品原料及其产品的基因突变检测。 

 

2 定义 

2.1 基因突变 gene mutation 

在化学致突变物作用下 DNA 中碱基对的排列顺序发生变化。 

2.2 回复突变 reverse mutation 

细菌在化学致突变物作用下由营养缺陷型回变到原养型（prototroph）。 

2.3 细菌回复突变试验 bacterial reverse mutation assay 

利用一组组氨酸或者色氨酸缺陷型试验菌株测定引起细菌碱基置换或移码突变的化学

物质所诱发的氨基酸缺陷型回复突变为原养型的试验方法。 

 

3 原理 

组氨酸营养缺陷型鼠伤寒沙门氏菌不能合成组氨酸，故在缺乏组氨酸的培养基上，仅

少数自发回复突变的细菌生长；色氨酸营养缺陷型大肠杆菌不能合成色氨酸，故在缺

乏色氨酸的培养基上，仅少数自发回复突变的细菌生长。假如有致突变物存在，则营

养缺陷型的细菌回复突变成原养型，因而能生长形成菌落，据此判断受试物是否为致

突变物。 

某些致突变物需要代谢活化后才能引起回复突变，故需加入经诱导剂诱导的大鼠肝制

备的 S9 混合液。 

 

4 仪器和设备 

培养箱、恒温水浴、振荡水浴摇床、压力蒸汽消毒器、干热烤箱、超低温冰箱（-80 ℃）

或液氮生物容器、普通冰箱、天平、混匀振荡器、匀浆器、菌落计数器、低温高速离
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心机、玻璃器皿、生物安全柜等。 

 

5 培养基和试剂 

5.1 0.5 mmol/L 组氨酸－0.5 mmol/L 色氨酸－0.5 mmol/L 生物素溶液 

成分： L-组氨酸（MW155） 78 mg 

 D-生物素（MW244） 122 mg 

 L-色氨酸（MW204） 102 mg 

 加蒸馏水/去离子水至 1000 mL 

配制：将上述成分加热，以溶解生物素，然后 115 ℃高压灭菌 20 min。储存于 4 ℃冰

箱。若试验中不使用大肠杆菌，则不添加色氨酸。 

5.2 顶层琼脂培养基 

成分： 琼脂粉 1.2 g 

 氯化钠 1.0 g 

 加蒸馏水/去离子水至 200 mL 

配制：上述成分混合后，121 ℃高压灭菌 30 min。试验时，加入 0.5 mmol/L 组氨酸－

0.5 mmol/L 色氨酸－0.5 mmol/L 生物素溶液 20 mL。若试验中不使用大肠杆菌，则不

添加色氨酸。 

5.3 Vogel-Bonner（V-B）培养基 E 

成分： 枸橼酸（C6H8O7·H2O） 100 g 

 磷酸氢二钾（K2HPO4） 500 g 

 磷酸氢铵钠（NaNH4HPO4·4H2O） 175 g 

 硫酸镁（MgSO4·7H2O） 10 g 

 加蒸馏水/去离子水至 1000 mL 

配制：先将前三种成分加热溶解后，再将溶解的硫酸镁缓缓倒入容量瓶中，加蒸馏水/
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