
 
 
 
 
 
 
 
 
序⽂ 
タンパク質濃度の迅速かつ正確な測定は研究に不可⽋です。使⽤す
るタンパク質サンプルとバッファーに応じて、最適な吸光光度法を
実施する必要があります。280nm におけるタンパク質の測定に
は、吸光に影響しないようなバッファーで溶解したタンパク質が必
要です。この条件を満たせない場合、ブラッドフォード、BCA また
はローリーなどの測定法を推奨します。 
 
最適な測定法は、以下の項⽬に応じて選択する必要があります。 
・アッセイの測定範囲 
・バッファー成分のアッセイ試薬への影響 
詳細については、製造元のプロトコルを参照してください。 
 
本テクニカルノートは、ブラッドフォード法(Bradford 1976)につ
いて記述します。 
ブラッドフォード法は、溶液中の総タンパク質を迅速に検出および
定量するための測定法です。タンパク質と⾊素の複合体形成に依存
します。⾊素のクマシーブリリアントブルーは、陽イオン型、陰イ
オン型、中性型の 3 つが存在します(Compton and Jones 
1985）。酸性環境下では⾊素は溶液中のタンパク質に結合します。
陽イオン型（⾚）がタンパク質に結合すると陰イオン型（⻘）に変
化します。陰イオン型は 590nm で吸収極⼤を⽰します（Amax = 
590nm）。タンパク質-⾊素複合体は、595nm で最適に検出でき
ます。したがって、タンパク質の濃度は形成された陰イオン型の⾊
素の量を検出することで測定できます（Kruger 2002）。 
 
未知のタンパク質の濃度は、595nm での濃度既知の標準溶液と⽐
較することで測定できます。アッセイは室温で⾏うことができ、特
別な機器は必要ありません。 
 
材料 
• Pierce Coomassie Plus (Bradford) Assay Reagent 

Thermo Scientific＃23238 
• Pierce Bovine Serum Albumin Standard Pre-Diluted Set 

Thermo Scientific＃23208 
上記を測定に使⽤しました。 
測定は NanoPhotometer NP80 / N60 / N50 の Protein Assay で
⾏いました。

 
 
 
 
 
 
 
 
プロトコル 
本テクニカルノートでは、微量測定について記述します。キュベッ
ト測定については、製造元のプロトコルを参照してください。 
 
NanoPhotometer でのブラッドフォード法の測定範囲は以下の通り
です。 
NP80/N60︓0–2000 μg/mL  
N50︓0–1000 μg/mL  
アッセイ試薬とサンプルは 50︓1 で使⽤します。室温で 10 分間イ
ンキュベートします。 
 
未知濃度サンプルと標準液との調製︓ 
1. アッセイ試薬、BSA 標準溶液、濃度未知サンプルを室温で平

衡化します。 
2. リアクションチューブにアッセイ試薬 250 μLを加えます。 

Note︓replicate ⽤に別のチューブを⽤意してください。 
Note︓標準曲線にゼロ点を追加することをお勧めします。 
アッセイ試薬と ddH2Oでゼロ標準液を準備してください。 

3. 5 μLの標準溶液または濃度未知サンプルを添加します。 
4. ボルテックスでよく混合します。 
5. 室温でインキュベートします。 
 
NanoPhotometer Protein Assay でのパラメーター設定 
• Bradford︓(595 nm) 
• Dilution︓15 / 0.67 mm path 
• Baseline Correction︓ 

NanoPhotometer NP80 / N60︓750nm まで 
NanoPhotometer N50︓350nm まで 
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Introduction

Rapid and accurate estimation of  protein concentration 

is essential in laboratory practice. Depending on 

the protein sample and buffers utilized, the optimal 

spectrophotometrical method should be performed. 

Direct protein UV measurements at 280 nm require pure 

proteins solved in buffers without absorbance interference 

at 280 nm. If  these conditions are unable to be met, it is 

recommended to use a protein assay: Bradford, Biuret, BCA 

or Lowry. 

The optimal colorimetric assay should be chosen depending 

on the linear range of  the assay and the interference 

of  buffer components with the assay reagents. For more 

details please refer to the manufacturer’s directions. 

The focus of  this technical note is the Bradford assay 

(Bradford 1976). The Bradford assay is a spectroscopic 

analytical procedure for rapid detection and quantification 

of  total protein in a solution. The method relies upon the 

formation of  protein-dye complexes. The dye, Coomassie 

Brilliant Blue, exists in three forms: cationic, neutral, 

and anionic (Compton and Jones 1985).  In an acidic 

environment, the dye binds protein in solution, resulting in 

a change from its cationic (red) form to a protein bound 

anionic (blue) form. The anionic form has a maximum 

absorbance at 590 nm (Amax = 590 nm). The protein-dye 

complex can best be detected using a spectrophotometer 

at 595 nm. Accordingly, the quantity of  protein can be 

estimated by detection of  the amount of  anionic dye 

formed (Kruger 2002).

The binding of  an unknown protein can then be compared 

to a standard curve prepared from a set of  known 

concentration protein standards at 595 nm. The assay is 

performed at room temperature (RT) and does not require 

special equipment.

Material

Coomassie Plus – The Better Bradford Assay Reagent 

(Thermo Scientific #23238) and Pre-Diluted Protein 

Assay Standards: Bovine Serum Albumin (BSA) Set 

(Thermo Scientific #23208) were used for all Bradford 

measurements. Measurements were done in the Protein 

Assay method of  a NanoPhotometer® NP80/N60/N50.

Assay Protocol

This protocol focuses on NanoVolume measurements. 

For Bradford assays in cuvette mode please refer to the 

manufacturer’s directions.

The linear range for Bradford assays on the NanoPhotometer® 

NP80/N60 is 0–2000 µg/ml and for the NanoPhotometer® 

N50 0–1000 µg/ml BSA. 

A 50:1 sample volume to assay reagent was used and 

incubated for 10 minutes at room temperature. 

Preparation of standards and samples with unknown 

concentration:

1. Equilibrate the Bradford reagent, BSA standards and 

unknown samples to RT.

2. Add 250 µl of  Bradford reagent in reaction tubes. 

Note: For each replicate prepare a separate tube.  

Note: it is recommended to add a zero reference to 

the standard curve. Prepare the zero standard with 

Bradford reagent and ddH2O.

3. Add 5 µl of  standard or unknown sample to each 

reaction tube. 

4. Mix well/vortex the reaction tubes.

5. Incubate for 10 minutes at RT.

Parameter settings in Protein Assay method:

• Bradford (595 nm)

• Dilution 15/0.67 mm path

• Baseline correction: 

NanoPhotometer® NP80/N60 to 750 nm 

NanoPhotometer® N50 to 350 nm
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• Curve Fit︓Regression 2nd order（２次回帰曲線） 
• Units︓使⽤する標準溶液の単位を⼊⼒ 
• Concentration︓使⽤する標準溶液の濃度を⼊⼒ 

画⾯上[Add Concentration]を押して、濃度を追加できま
す。Thermo Scientific社 #23208 の標準溶液の濃度は次の
通りです。 
0 μg/ml; 125 μg/ml; 250 μg/ml; 500 μg/ml; 750 μg/ml; 
1000 μg/ml; 1500 μg/ml and 2000 μg/ml. 

 
 
 
 
 
 
 
 
 
 
 
 
• Replicates︓ 

3 をお勧めします。 
 
標準曲線を作成︓ 
1. ブランクで 2 μLの ddH2Oを測定します。 
2. 標準溶液 2 μLを順番に測定します。 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 

3. 標準溶液を全て測定すると標準曲線が表⽰され、回帰曲線が

計算され、表⽰されます。 

画⾯右側のトグルスイッチ（ON緑/OFF 灰⾊）をオフにする

ことにより、標準溶液または Replicates を標準曲線の計算か

ら除外することができます。 

標準曲線の変更は、濃度未知サンプルの測定前にのみ可能ですので

注意してください。 

 

 

 

 

 

 

 

 

 

 
 

濃度未知のサンプル測定︓ 

測定には、2 μLのサンプルを使⽤します。濃度は、結果とテーブル

ビューに表⽰されます。 

 

 

 

 

 

 

 

 

 

 

 
クリーニング︓ 
ブランク、標準溶液、サンプルをそれぞれ測定する毎に、少し濡ら
したリントフリーのティッシュでサンプルアームの測定部とミラー
部を丁寧に拭いてください。 
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• Curve Fit: Regression 2nd order

• Units: Depends on the standards used 

• Concentration: Enter the concentrations of  the used 

standards. Concentrations can be added by clicking 

on the “Add Concentration” button. Pre-diluted BSA 

standards of  Thermo Scientific: 0 µg/ml; 125 µg/ml;  

250 µg/ml; 500 µg/ml; 750 µg/ml; 1000 µg/ml;  

1500 µg/ml and 2000 µg/ml.

• Replicates: Three replicates recommended

Create Standard Curve:

1. Use 2 µl of  ddH2O for the Blank measurement

2. Measure 2µl of  each standard/standard replicate step 

by step

3. Once all standards are measured, the standard curve is 

shown and the Regression is calculated. It is possible 

to exclude single standard or replicate measurements 

from the standard curve calculation by switching the 

toggle switch off.

Please note that changes to the standard curve are only 

possible prior to measurement of  the first sample (first 

unknown sample).

Measure unknown samples:

Use 2 µl sample volume for measurements of  unknown 

samples. Concentration will be shown in the results and 

table view.

Cleaning:

Clean the measurement head and the mirror in the sample arm carefully after each blank/standard/sample measurement 

with a slightly wet fluff-free tissue.
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結果 
図 1 と 2 は、ブラッドフォードアッセイでの典型的な標準曲線で
す。 
 
図 1 では BSA 標準溶液 0–2000 μg/mLを NanoPhotometer N60
で測定し、R2=0.9978 でした。 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
図 1︓0–2000 μg/ml の標準曲線 (N60) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
図 2 では BSA 標準溶液 0–1000 μg/mLを NanoPhotometer N50
で測定し、R2=0.9992 でした。 
 
 
 
 
 
 
 
 
 
 
 
 
 
図 2︓ 0–1000 μg/ml の標準曲線 (N50) 
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The optimal colorimetric assay should be chosen depending 

on the linear range of  the assay and the interference 

of  buffer components with the assay reagents. For more 

details please refer to the manufacturer’s directions. 

The focus of  this technical note is the Bradford assay 

(Bradford 1976). The Bradford assay is a spectroscopic 

analytical procedure for rapid detection and quantification 

of  total protein in a solution. The method relies upon the 

formation of  protein-dye complexes. The dye, Coomassie 

Brilliant Blue, exists in three forms: cationic, neutral, 

and anionic (Compton and Jones 1985).  In an acidic 

environment, the dye binds protein in solution, resulting in 

a change from its cationic (red) form to a protein bound 

anionic (blue) form. The anionic form has a maximum 

absorbance at 590 nm (Amax = 590 nm). The protein-dye 

complex can best be detected using a spectrophotometer 

at 595 nm. Accordingly, the quantity of  protein can be 

estimated by detection of  the amount of  anionic dye 

formed (Kruger 2002).

The binding of  an unknown protein can then be compared 

to a standard curve prepared from a set of  known 

concentration protein standards at 595 nm. The assay is 

performed at room temperature (RT) and does not require 

special equipment.

Material

Coomassie Plus – The Better Bradford Assay Reagent 

(Thermo Scientific #23238) and Pre-Diluted Protein 

Assay Standards: Bovine Serum Albumin (BSA) Set 

(Thermo Scientific #23208) were used for all Bradford 

measurements. Measurements were done in the Protein 

Assay method of  a NanoPhotometer® NP80/N60/N50.

Assay Protocol

This protocol focuses on NanoVolume measurements. 

For Bradford assays in cuvette mode please refer to the 

manufacturer’s directions.

The linear range for Bradford assays on the NanoPhotometer® 

NP80/N60 is 0–2000 µg/ml and for the NanoPhotometer® 

N50 0–1000 µg/ml BSA. 

A 50:1 sample volume to assay reagent was used and 

incubated for 10 minutes at room temperature. 

Preparation of standards and samples with unknown 

concentration:

1. Equilibrate the Bradford reagent, BSA standards and 

unknown samples to RT.

2. Add 250 µl of  Bradford reagent in reaction tubes. 

Note: For each replicate prepare a separate tube.  

Note: it is recommended to add a zero reference to 

the standard curve. Prepare the zero standard with 

Bradford reagent and ddH2O.

3. Add 5 µl of  standard or unknown sample to each 

reaction tube. 

4. Mix well/vortex the reaction tubes.

5. Incubate for 10 minutes at RT.

Parameter settings in Protein Assay method:

• Bradford (595 nm)

• Dilution 15/0.67 mm path

• Baseline correction: 

NanoPhotometer® NP80/N60 to 750 nm 

NanoPhotometer® N50 to 350 nm
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Figure 1:  BSA standard curve in the range of 

 0–2000 µg/ml using a 50:1 sample to assay 

 reagent ratio.

Figure 2:  BSA standard curve in the range of 

 0–1000 µg/ml using a 50:1 sample to assay 

 reagent ratio.

Results

Typical standard curves for Bradford assays are shown in 

Figure 1 and 2.

 

Figure 1 shows a standard curve in the range of  

0–2000 µg/ml BSA measured on the NanoPhotometer® N60  

showing a coefficient of  determination (R2) of  0.9978.
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Figure 2 shows a standard curve in the range of  

0–1000 µg/ml BSA measured on the NanoPhotometer® N50  

showing a coefficient of  determination (R2) of  0.9992.
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