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食品中残留農薬等の分析法に関する研究 

課題 4：スクリーニング分析法のガイドライン策定のための基礎的検討 

 

研究分担者 志田（齊藤）静夏 国立医薬品食品衛生研究所 食品部主任研究官 

A. 研究目的 

食品中の農薬等（農薬、飼料添加物及び動物

用医薬品）の残留基準は、現在、約 740 品目に設

定されている。地方公共団体や検疫所による国産

及び輸入食品中残留農薬等の検査（平成 27年度、

約 298 万件）における検出割合は 0.36％（基準値

超過の割合は 0.008％）と非常に低く、検出される

農薬の種類も 100 前後と言われている。しかし、農

薬等の不適切な使用や意図的/非意図的な混入

の可能性もあることから、検出頻度の高い農薬等

だけではなく、残留の可能性の低い農薬等も対象

とした効率の良い検査方法の確立が望まれている。 

食品中の残留農薬等の基準値は低いものが多

いため、精確な分析値を求めるためには、時間や

コストを要する分析法で分析を行う必要がある。し

かし、前述のように残留農薬等の検出頻度は非常

に低いことから、まず、迅速且つ簡便な分析法でス

クリーニング（基準値超過の可能性のない検体を

ふるい分け）し、基準値超過の疑いがある検体の

み、精確に定量可能な分析法で確定試験を行え

ば、検査の迅速化・効率化を図ることが可能である。

海外の残留農薬等分析法のガイドライン等では、

スクリーニング分析について言及されているものが

多いが、我が国にはスクリーニング分析に関するガ

イドラインはない。 

本分担課題では、スクリーニング分析法の性能

評価方法を確立することを目的とした。平成 29 年

度は海外の残留農薬等分析法のガイドライン等の

スクリーニング分析に関する項目を調査した。平成

30 年度は EU において公開している動物用医薬

品等分析法の性能基準等に関するガイドライン

2002/657/EC 及びその付属文書 CRLs 2010 につ

研究要旨 

残留農薬等の検査では、迅速且つ簡便な分析法でスクリーニング分析を行い、基準値超過の疑い

がある場合のみ、精確に定量可能な試験法で確定試験を行えば、検査の迅速化・効率化が可能

であるが、我が国には残留農薬等のスクリーニング分析に関するガイドラインはない。本研究では

スクリーニング分析法の性能評価方法を確立するため、海外の残留農薬等分析法のガイドライン

のスクリーニング分析に関する項目を調査した。調査したガイドラインのうち、EU において公開して

いる Guideline for the validation of screening methods for residues of veterinary medicines（残留動

物用医薬品のスクリーニング分析法の性能評価に関するガイドライン、2002/657/EC 付属文書）を

参考にして、残留濃度が基準値の 1/2以上の試料を「陽性」と判定（偽陰性率 1％未満及び偽陽性

率 5％未満）できるように分析データを基に性能評価方法及び性能要件を提案した。 
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いて調査を行った。調査したガイドライン等を参考

にして、分析データを基にスクリーニング分析法の

性能評価方法及び性能要件を提案した。 

 

B. 研究方法 

1．スクリーニング分析に関するガイドライン等の調

査 

EU において公開している動物用医薬品等の分

析法の性能基準等に関するガイ ド ラ イ ン

2002/657/EC「Commission Decision of 12 August 

2002 implementing Council Directive 96/23/EC 

concerning the performance of analytical methods 

and interpretation of results, Off. J. Eur. Commun. 

L221:8–36」5）及びその付属文書の残留動物用医

薬品のスクリーニング分析法の性能評価に関する

ガイドライン CRLs 2010「Community Reference 

Laboratories Residues (CRLs)  20/1/2010. 

Guideline for the validation of screening methods for 

residues of veterinary medicines (initial validation 

and transfer)」6）について、スクリーニング分析に関

する項目を調査し、まとめた。 

 

2. 性能評価方法への分析データの適用検討 

性能評価方法への分析データの適用検討は、

平成 27 年度に行った LC-TOF-MS を用いた動物

用医薬品一斉分析法の妥当性評価試験データ 7）

を、（1）スクリーニング分析法の性能評価方法、ま

たは（2）妥当性評価ガイドライン 8）に従って評価し

た。 

添加回収試験： 1 日 2 併行、5 日間、2 食品（牛

肉、牛乳） 

検討化合物： 動物用医薬品 81化合物 

添加濃度： 0.01 ppm 

試験溶液の調製方法： 通知一斉試験法「HPLC

による動物用医薬品等の一斉試験法 I（畜水産物）」

を改良した方法 7） 

（1）スクリーニング分析法の性能評価方法による評

価 

ブランク試料及び添加試料について回収率

100％相当濃度の標準溶液に対するピーク面積比

を求めた。以下のように閾値（T）及びカットオフ値

（C）を求め、CRLs 2010（EU）の性能要件（C＞T、

C＝SAverage－1.64×SSD）または性能要件①～④で

評価した。なお、スクリーニング濃度（添加濃度）は

0.01 ppm とした。 

閾値（T） 

T= BAverage＋1.64×BSD  

BAverage ： ブランク試料のピーク面積/標準溶液

のピーク面積の平均値 

BSD ： ブランク試料のピーク面積/標準溶液の

ピーク面積の標準偏差 

（ブランク試料にピークがない場合は T＝0 とした） 

カットオフ値（C） 

C＝SAverage－1.64×SSD または 

C＝SAverage－2.33×SSD 

SAverage ： 添加試料のピーク面積/標準溶液の

ピーク面積の平均値 

SSD ： 添加試料のピーク面積/標準溶液のピー

ク面積の標準偏差 

性能要件①： C>T、添加試料のピーク S/N≧10 

（C＝SAverage－1.64×SSD） 

性能要件②： C>T、添加試料のピーク S/N≧10 

（C＝SAverage－2.33×SSD） 

性能要件③： C>T、C≧0.2、添加試料のピーク

S/N≧10 （C＝SAverage－1.64×SSD） 

性能要件④： C>T、C≧0.2、添加試料のピーク

S/N≧10 （C＝SAverage－2.33×SSD） 

 

（2）妥当性評価ガイドライン 8）に従った評価 

検量線（6 点）を用いて定量したデータを用いて
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妥当性評価ガイドライン 8）に従って評価した。 

 

C．研究結果及び考察 

1．スクリーニング分析に関するガイドライン等の調

査 

平成 29 年度は、SANTE/11813/2017 （EU）1）、

CAC/GL 90-2017 （CCPR） 2 ）、CAC/GL 71-2009 

（CCRVDF）3）の各ガイドラインのスクリーニング分

析に関する部分、及び USDA が公開しているスク

リーニング分析法 CLG-PST5.074）に記載されてい

る性能基準等についてまとめた。本年度は、

2002/657/EC（EU）5）のスクリーニング分析に関する

部分及び 2002/657/EC（EU）の付属文書の残留動

物用医薬品のスクリーニング分析法の性能評価に

関するガイドライン CRLs 2010（EU）6）についてまと

めた。 

（1） 2002/657/EC（EU） 5）  

『分析法の性能基準、その他の要求事項および手

順 

1. 定義 

1.35. 「スクリーニング分析法」とは、目的濃度にお

いて物質または物質クラスの存在を検出するため

に用いられる分析法をいう。このような分析法はサ

ンプルのハイスループット能力を有し、大量のサン

プルから不適合結果を示す可能性のあるサンプル

を選別するのに用いられる。この分析法は特に偽

適合（陰性）結果を避けるようにデザインされている。 

2. 分析法の性能基準およびその他の要求事項 

2.2. スクリーニング分析法 

指令 96/23/EC に準拠したスクリーニング目的に

は、妥当性が確認され、目的濃度において 5％未

満の偽適合（β 過誤）率を示す分析法であることが、

文書化された追跡可能な方法で証明できる分析

法のみを使用するものとする。 不適合結果が疑わ

れる場合、この結果を確認分析法で確認するもの

とする。 

3．バリデーション 

バリデーションは、分析法が関連する性能特性

に適用される基準に準拠していることを示すものと

する。 

異なる規制目的には、異なる種類の分析法が要

求される。以下の表に分析法の種類ごとに検証す

べき性能特性を規定する。 

表 分析法の分類と測定が求められる性能特性 

S = スクリーニング分析法、C = 確認分析法、+ = 測定が義

務付けられる 』 

（2） CRLs 2010（EU）6） 

『2．定義 

2.2．スクリーニング標的濃度  

スクリーニング標的濃度は、スクリーニング試験

においてスクリーニング陽性と判定する濃度である。  

・ スクリーニング標的濃度は基準値以下とする

（基準値の 1/2濃度に設定するのが望ましい）。  

・使用が禁止されている化合物や認可されていな

い化合物のスクリーニング標的濃度は最小要求性

能限界（MRPL）以下としなければならない。 

2.3．検出能力 CCβ  

検出能力（CCβ）は、β の過誤確率をもって試料

中の分析対象化合物の検出、同定および/または

定量が可能となる最低含有量をいう。β 過誤は、陽

性の試料に対して陰性の結果が得られる確率であ

る。スクリーニング試験の場合、β 過誤（偽陰性率）

は＜5％であるべきである。基準値が設定されてい

 

 

 

判定限界  

CCα 

真度／ 

回収率 

精度 

選択性／ 

特異性 

適合性／ 

頑健性／ 

安定性 

定性分

析法 

S + – – – + + 

C + + – – + + 

定量分

析法 

S + – – + + + 

C + + + + + + 
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る試料の場合、CCβ は 1－β の統計学的確かさを

もって分析法が許容基準濃度を検出できる濃度で

ある。 CCβは、偽陰性率が≦5％の濃度である。こ

の場合、CCβは基準値濃度以下でなければならな

い。 

2.4．カットオフレベル  

カットオフレベルは、スクリーニング分析のレスポ

ンスまたはシグナルであり、試料がスクリーニング

標的濃度以上の分析対象化合物を含むことを示

す。カットオフレベルを超えた場合、確認試験を行

う。 

4．スクリーニング分析法の性能評価を行う上で従

うべき原則 

4.1．必須要件 

（定性または（半）定量）スクリーニング分析法に

対する必須要件は、選択されたスクリーニング標的

濃度で分析対象化合物を確実に検出し、偽陰性

を回避する能力である。スクリーニング標的濃度

は、分析対象化合物が基準値濃度で試料中に存

在する場合、試料が「スクリーニング陽性」として確

実に判定されるのに十分に低くあるべきである。性

能評価は、この重要な要件が満たされているという

客観的な証拠を提供するべきである。 

5．性能評価方法 

5.1．古典的アプローチによる特異性/選択性およ

び検出能力 CCβの決定 

5.1.1．性能評価に必要な試料数 

各分析対象化合物のスクリーニング陽性試料

（すなわち、スクリーニング標的濃度で添加した試

料）の数は、要求される統計的信頼度、およびスク

リーニング標的濃度と基準値の関係に依存する。

基準値と比較してスクリーニング標的濃度が低い

ほど、基準値濃度で汚染された試料のスクリーニ

ング判定において同程度の信頼性を与えるのに

必要な試料数は少ない。 

・ スクリーニング標的濃度が基準値の 1/2濃度の

場合、少なくとも 20のスクリーニング陽性試料を分

析して偽陰性が 1 または 0個であれば、CCβは基

準値の 1/2濃度以下である。 

・ スクリーニング標的濃度が基準値の 50〜90％

の場合、少なくとも 40 のスクリーニング陽性試料を

分析して、偽陰性が 2 個以下であれば CCβ は基

準値以下である。 

・ スクリーニング標的濃度が、基準値に近い場合

は、より多くのスクリーニング陽性試料を分析する

必要がある。CCβ がその目的に適合していることを

実証するためには、最大 60の試料を分析（偽陰性

が 3個以下）する必要がある。 

5.1.2．カットオフレベルの同定と CCβの計算 

カットオフレベルを設定するために、ブランク試

料に添加するスクリーニング標的濃度（x1）は、理

想的には基準値の 1/2 濃度に設定すべきである。

不可能な場合は、基準値の 50〜100％の濃度を選

択すべきである。 

マトリックスが牛の筋肉の場合、各試料は異なる

バッチのものを用いる。 信頼性の高い CCβを求

め、特異性を評価するためには、少なくとも 60個

のブランク試料と 60個の添加試料を分析する必

要がある。 

ステップ 1  

60個のブランク試料に分析対象化合物を濃度

x1で添加する。 

ステップ 2 

SOPに従って、60個の添加試料と 60個のブラ

ンク試料を分析する。これらの分析は、異なる日に

行うべきであり、好ましくは異なる分析者によって

行われるべきである。理想的には、方法を使用す

るときに遭遇する可能性のある全ての条件を模倣

すべきである。 

ステップ 3 
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半定量スクリーニング分析法のカットオフレベル

の設定方法は、後述するアプローチ I（付属文書）

及びアプローチ II（付属文書）に示されている。 

ステップ 4 

カットオフレベル以下の添加試料の数を確認す

る。 60個のうち 3個（5％）以上の添加試料がカッ

トオフレベルを下回っている場合、スクリーニング

標的濃度は低すぎる。 

ステップ 5 CCβの計算 

60個の添加試料を分析して偽陰性が 5％以下

となった場合、添加濃度（スクリーニング標的濃度）

が分析法の検出能力 CCβである（60個の添加試

料のうち、偽陰性が 3個以下の濃度）。 

5.1.3．スクリーニング分析法の適用性及び堅牢

性の評価 

適用性 

スクリーニング分析法を、性能評価を行ったマト

リックスとは別のマトリックスに適用した場合、同じ

CCβが得られるとは限らない。このため、新たに適

用するマトリックスを用いて CCβを求めなければな

らない。 

検討スキーム  

例： 4 つの異なる種からの同じ種類のマトリックス

（筋肉など）の場合 

基準値がすべての種で同じであり、既に性能評

価したマトリックスと同じである場合、CCβ は 20 個

のブランク試料（1 種あたり 5 試料）及び同じ 20 個

のブランク試料にスクリーニング標的濃度を添加し

た添加試料を分析して求める。 

・ 20 個の添加試料がすべて陽性である（カットオ

フレベルを超える）場合、またはカットオフレベル以

下が 1 個までの場合、新しいマトリックス（または種）

は既に性能評価されたマトリックスと同じ CCβ を適

用できる。 

・ 陰性となった添加試料が 2 個以上ある場合、そ

れらの種の CCβは既に性能評価されたマトリックス

の CCβ よりも大きいと推測される。そのような場合、

スクリーニング分析法は新たに適用するマトリックス

について完全に性能評価すべきである（スクリーニ

ング標的濃度を上げて、性能評価を行う）。  

 

異なるマトリックスおよび／または異なる種への分

析法の適用拡大 

最初の性能評価試験で 1つのマトリックス（例え

ば、牛の筋肉）に対して CCβを求め、その分析法

を同じ種または別の種の異なるマトリックス（例え

ば、肝臓）に適用する場合、ほぼ確実に顕著なマト

リックス効果があり、同じ CCβを新たなマトリックス

に適用できるとは限らない。そのため、CCβは新た

に適用するマトリックスで求めなければならない。 

この問題への一つのアプローチは、2002/657 / 

ECの 3.1.3に示されているようなマトリックス包括

的アプローチを使うことである。あるいは、20個の

ブランク試料（例えば、豚肝臓）および同じ 20個の

ブランク試料（豚肝臓）にスクリーニング標的濃度

で添加した試料を分析することによって、それぞれ

の新しい種／マトリックスの組み合わせについて

CCβを求めることができる。この試験は、各分析対

象化合物、または各グループの代表的な分析対

象化合物について実施すべきである。 

5.2．マトリックス包括的アプローチによる特異性/選

択性および検出能力（CCβ）の決定 

マトリックス包括的アプローチによる性能評価方

法は2002/657 / ECの3.1.3に示されている。この多

因子アプローチを使用すると、 性能評価に必要

な分析数（因子-レベルの組み合わせ）を減らすこ

とができる。』 

10．付属文書 

CRLs 2010の付属文書には、半定量スクリーニ

ング分析法のカットオフレベルを設定するための 
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2つのアプローチが示されている。 

『Ⅰ．半定量スクリーニング試験におけるカットオ

フレベルと CCβの設定 

例 A （表 1） 

MRL = 1.0 μg/ kg 

望ましいスクリーニング標的濃度＝0.5 μg/kg 

20個（またはその倍数）の異なるブランク試料を

選択する。これらにスクリーニング標的濃度、この

場合は 0.5 μg/ kgで添加する。 

ブランク試料及び添加試料は、好ましくは異なる

日に分析する。ブランク試料のレスポンスのうち、

最大のレスポンスを選択する- この場合 0.137 

units。添加試料のレスポンスのうち、最小のレスポ

ンスを選択する- この場合、0.252 units。 

示されている例では、添加試料のレスポンスとブ

ランク試料のレスポンスの範囲は重ならないため、

このスクリーニング分析法の CCβは 0.5 μg/ kg以

下と言える。 

示されている例では、最小のレスポンスが 0.252

であるため、カットオフレベルは 0.252である。この

値を超えるレスポンスを示す試料は全て「スクリー

ニング陽性」と見なされ、スクリーニング分析法の

CCβを超える。 

スクリーニング試験においては、バッチ許容基

準として、添加試料のレスポンスは 0.25以上でな

ければならない。 

例 B （表 2） 

MRL = 1.0 μg/ kg 

望ましいスクリーニング標的濃度＝0.5 μg/kg 

この例では、ブランク試料の最大のレスポンスは

0.137 unitsであるが、添加試料の最小のレスポン

スは 0.132 unitsである。この場合、2つの母集団

の間に 5％を超える重なりがある（2つの添加試料

のレスポンスが、ブランク試料のレスポンスの最大

値よりも小さい）。 

明確なカットオフレベルを設定することはできな

い（ブランク試料と添加試料のレスポンスの範囲が

重なっているため）。これらのデータから、CCβは

0.5 μg/ kg より大きく、この分析法で 0.5 μg/ kgのス

クリーニング標的濃度を確実に検出することはでき

ないと推論することができる。分析法を改良する

か、より高いスクリーニング標的濃度で性能評価を

行う必要がある。 

 

Ⅱ．半定量スクリーニングのためのカットオフレベ

ルと CCβの設定 

閾値 T 

 T＝B+1.64×SDb またはテクニカル閾値 

B： ブランク試料のリスポンスの平均値、 

SDb： ブランク試料のレスポンスの標準偏差 

カットオフ ファクター Fm 

Fm＝M－1.64×SD 

M： 添加試料のリスポンスの平均値 

SD： 添加試料のリスポンスの標準偏差 

Fm>B の場合： 分析法の検出能力の妥当性が確

認される 

B＜Fm＜Tの場合： 偽陽性率は 5％より大きい 

Fm＞Tの場合： 偽陽性率は 5％未満  』 

 

2. 性能評価方法への分析データの適用検討 

調査した海外の残留農薬等分析法のガイドライ

ン 1～3、5、6）ではいずれもスクリーニング分析につい

て言及しているが、CRLs 2010（EU）6）を除き、性能

評価方法の詳しい手順については示されていない。

そこで、CRLs 2010（EU）6）に示されている性能評

価方法を分析データに適用し、問題点等を考察し

た後、性能評価方法及び性能要件を提案すること

とした。 

適用検討は、平成 27 年度に行った LC-TOF-

MS を用いた動物用医薬品一斉分析法の妥当性
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評価試験データ 7）を用いて行った。CRLs 2010

（EU）6）では、カットオフレベルを設定する方法とし

て、2 つの方法（Ⅰ及びⅡ）を示している。本検討

では統計学的方法であるⅡを用いることとした。

CRLs 2010（EU）6）では分析対象化合物のレスポン

スを用いて評価しているが、LC-MS（/MS）や GC-

MS（/MS）では測定感度が変動するため、標準溶

液に対するピーク面積比を用いて評価した。また、

CRLs 2010（EU）6）では食品毎に性能評価を行うこ

ととなっているが、本検討では牛乳及び牛肉の 2

食品のデータ（1食品につきブランク試料及び添加

試料各 10 試料）を用いた。スクリーニング濃度は

0.01 ppm とし、動物用医薬品 81化合物を対象とし

た。CRLs 2010（EU）6）と同様に、カットオフ値（C）

は C＝SAverage－1.64×SSD とし、性能要件は C＞T

（偽陰性率 5％未満、偽陽性率 5％未満）とした。 

代表的な結果を図 1～3 に示した。アザペロン

（図 1）は C＞Tであり、CRLs 2010（EU）6）の性能要

件を満たした。一方、オラキンドックス（図 2）は牛肉

においてマトリックスの影響を大きく受けて C＜T と

なり、性能要件を満たさなかった。牛肉において定

量を妨害するピークが認められたスルファチアゾー

ル（図 3）も C＝T となり、性能要件を満たさなかっ

た。牛乳のデータのみを用いて評価した場合は、

オラキンドックス、スルファチアゾールのいずれも C

＞Tとなり、性能要件を満たした。これらの結果から、

回収率やマトリックスの影響、選択性は食品によっ

て大きく異なる場合があるため、スクリーニング分

析法の性能評価は食品毎に行う必要があると考え

られた。 

カットオフ値（C）の下限値 

図 4 に回収率が低いダノフロキサシンの結果を

示した。C は低いものの、C＞T であり、CRLs 2010

（EU）6）では Cの下限値は設定されていないため、

性能要件を満たしている。しかし、添加試料のピー

ク面積が標準溶液のピーク面積と比べて非常に小

さい場合、定量性が低くなるため、C の下限値を設

定した方がよいと考えられた。C は 0.2 程度がよい

と考えられる。 

偽陰性率 

CRLs 2010（EU）6）では、偽陰性率 5％未満とな

るように C＝SAverage－1.64×SSD としている。しかし、

C＝SAverage－1.64×SSD としても、一部の化合物では

添加試料 20 試料のうち、2 試料のピーク面積比が

C よりも低い値となった（図 5）。 

C＝SAverage－1.64×SSD（偽陰性率 5％未満）とし

た場合、検討した 81 化合物中 40 化合物で C より

ピーク面積比が低い試料が 1 試料以上あった（図

6）。6化合物はCよりピーク面積比が低い試料が 2

試料あった。一方、C＝SAverage－2.33×SSD（偽陰性

率 1％未満）とした場合、Cよりピーク面積比が低い

試料があったのは 81 化合物中 5 化合物のみであ

り、いずれも 1 試料のみであった。これらの結果か

ら C＝SAverage－2.33×SSD（偽陰性率 1％未満）とす

るのがよいと考えられた。 

偽陽性率 

調査したガイドライン 1～3、5、6）のうち、偽陽性率の

許容範囲を設定しているのは CRLs 2010（EU）6）の

みであった。偽陽性があっても確定試験を行えば

正しい判定は可能である。しかし、確定試験が必

要な化合物/検体が多いと検査の効率は向上しな

い。このため、CRLs 2010（EU）6）の方法と同様に偽

陽性率 5％未満となるように性能要件（T= BAverage

＋1.64×BSD、C＞T）を設定するのがよいと考えられ

た。 

感度 

CRLs 2010（EU）6）の性能評価方法では、感度

が非常に低い場合でも、C＞T を満たせば、性能

要件を満たす。しかし、非常に感度が低い場合、

定量性は低いと考えられることから、「添加試料の
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ピークは S/N≧10 であること」を性能要件に加える

のがよいと考えられた。 

試料数 

CRLs 2010（EU）6）の性能評価方法では、スクリ

ーニング標的濃度が基準値の 1/2の場合、試料数

はブランク試料及び添加試料各 20試料としている。

試料数を多くすれば信頼性の高い評価が可能で

あるが、性能評価に時間を要する。このため、試料

数はブランク試料及び添加試料各 10 試料以上と

するのが良いと考えられた。 

 

表 3 及び表 4 に各性能要件（①～④）での性能

評価結果を示した。また、図 7 にスクリーニング分

析法の性能評価方法及び妥当性評価ガイドライン

8）による評価での適合化合物数を示した。スクリー

ニング分析法の性能評価では性能要件を厳しくす

ると不適合となる化合物数が増加したが、性能要

件が最も厳しい④（C>T、C≧0.2、添加試料のピー

ク S/N≧10（ただし C＝SAverage－2.33×SSD））を用い

た場合においても、妥当性評価ガイドライン 8）に従

った評価と比較して不適合となる化合物数は 4 割

以下と少なかった。 

 

3. 性能評価方法及び性能要件の提案 

分析データの適用検討の結果を基に、以下にス

クリーニング分析法の性能評価方法及び性能要

件を提案する。性能要件は、残留濃度が基準値の

1/2 以上の試料を「陽性」と判定（偽陰性率 1％未

満及び偽陽性率 5％未満）できるように設定した。 

（1）性能評価方法 

農薬等を含まない試料（ブランク試料）及び農薬

等を添加した試料（添加試料）を各 10 試料以上分

析し、標準溶液に対するピーク面積比から①閾値

（T）及び②カットオフ値（C）を求め、（2）性能要件

に適合していることを確認する。添加濃度（スクリー

ニング濃度）は基準値の 1/2濃度とする。性能評価

は食品毎に行う。異なる試料を用いて、異なる日に

実施するのが望ましい。 

①閾値（T） 

T= BAverage＋1.64×BSD  

BAverage ： ブランク試料のピーク面積/標準溶液

のピーク面積の平均値 

BSD ： ブランク試料のピーク面積/標準溶液の

ピーク面積の標準偏差 

（ブランク試料にピークがない場合は T＝0 とする） 

②カットオフ値（C） 

C＝SAverage－2.33×SSD 

SAverage ： 添加試料のピーク面積/標準溶液の

ピーク面積の平均値 

SSD ： 添加試料のピーク面積/標準溶液のピー

ク面積の標準偏差 

（2）性能要件 

以下の性能を有する分析法とする。 

・ C＞T  

・ C≧0.2 

・ 添加試料から得られるピークは S/N≧10 

（3）判定基準 

試料を分析し、基準値の 1/2 に相当する濃度の

標準溶液に対するピーク面積比がカットオフ値（C）

以上となった場合、「陽性」とする。陽性となった場

合、妥当性が確認された定量分析法での確定試

験を行う。 

なお、スクリーニング濃度は、基準値の 1/2 濃度

より低い濃度でもよいが、残留濃度が基準値より低

い試料を陽性と判定してしまう可能性が高くなる。

また、カットオフ値（C）は C＜SAverage－2.33×SSDとし

てもよいが、残留濃度が基準値より低い試料を陽

性と判定してしまう可能性が高くなる。 
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D. 結論 

スクリーニング分析法の性能評価方法を確立す

るため、海外の残留農薬等分析法のガイドライン

のスクリーニング分析に関する項目を調査した。調

査したガイドラインのうち、2002/657/EC 5）の付属文

書 CRLs 20106）を参考にして、残留濃度が基準値

の 1/2 以上の試料を「陽性」と判定（偽陰性率 1％

未満及び偽陽性率 5％未満）できるように性能評

価方法及び性能要件を設定した。本方法によって

評価した分析法でスクリーニング分析を行い、基準

値超過の疑いがある検体のみ、精確に定量可能

な分析法で確定試験を行えば、検査の迅速化・効

率化を図ることができると考えられる。 
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表 1 半定量スクリーニング試験におけるカットオフレベルと CCβの設定（例 A） 

Sample number Negative samples Spike sample (0.5 μg/kg) 

1 0 0.355 

2 0.09 0.252 

3 0 0.532 

4 0 0.554 

5 0 0.408 

6 0.07 0.501 

7 0 0.524 

8 0.015 0.559 

9 0 0.471 

10 0.01 0.661 

11 0.07 0.642 

12 0.129 0.724 

13 0.046 0.596 

14 0.034 0.599 

15 0.041 0.64 

16 0.137 0.75 

17 0.112 0.655 

18 0.12 0.66 

19 0.132 0.695 

20 0.063 0.635 

 

 

 

 

 

表 2 半定量スクリーニング試験におけるカットオフレベルと CCβの設定（例 B） 

Sample number Negative samples Spike sample (0.5 μg/kg) 

1 0 0.355 

2 0.09 0.132 

3 0 0.532 

4 0 0.554 

5 0 0.135 

6 0.07 0.501 

7 0 0.524 

8 0.015 0.559 

9 0 0.471 

10 0.01 0.661 

11 0.07 0.642 

12 0.129 0.724 

13 0.046 0.596 

14 0.034 0.599 

15 0.041 0.64 

16 0.137 0.75 

17 0.112 0.655 

18 0.12 0.66 

19 0.132 0.695 

20 0.063 0.635 
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図 1．アザペロンの標準溶液に対する添加試料またはブランク試料のピーク面積比 

 
a 標準溶液に対する添加試料またはブランク試料のピーク面積比 
b 試料番号 1～10は牛乳、11～20は牛肉 

 

S： 添加試料のピーク面積/標準溶液のピーク面積 

C＝SAverage－1.64×SSD 

SAverage ： 添加試料のピーク面積/標準溶液のピーク面積の平均値 

SSD ： 添加試料のピーク面積/標準溶液のピーク面積の標準偏差 

 

B： ブランク試料のピーク面積/標準溶液のピーク面積 

T= BAverage＋1.64×BSD 

BAverage ： ブランク試料のピーク面積/標準溶液のピーク面積の平均値 

BSD ： ブランク試料のピーク面積/標準溶液のピーク面積の標準偏差 

 

 

  

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

P
e
a
k
 a

re
a
 r

a
ti
o

a

Sample numberb

S

SAverage

C

B

BAverage

T



                              －   － 38 

 

 

 

 

 

 
 

図 2．オラキンドックスの標準溶液に対する添加試料またはブランク試料のピーク面積比 

 
a 標準溶液に対する添加試料またはブランク試料のピーク面積比 
b 試料番号 1～10は牛乳、11～20は牛肉 

 

S： 添加試料のピーク面積/標準溶液のピーク面積 

C＝SAverage－1.64×SSD 

SAverage ： 添加試料のピーク面積/標準溶液のピーク面積の平均値 

SSD ： 添加試料のピーク面積/標準溶液のピーク面積の標準偏差 

 

B： ブランク試料のピーク面積/標準溶液のピーク面積 

T= BAverage＋1.64×BSD 

BAverage ： ブランク試料のピーク面積/標準溶液のピーク面積の平均値 

BSD ： ブランク試料のピーク面積/標準溶液のピーク面積の標準偏差 
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図 3．スルファチアゾールの標準溶液に対する添加試料またはブランク試料のピーク面積比 

 
a 標準溶液に対する添加試料またはブランク試料のピーク面積比 
b 試料番号 1～10は牛乳、11～20は牛肉 

 

S： 添加試料のピーク面積/標準溶液のピーク面積 

C＝SAverage－1.64×SSD 

SAverage ： 添加試料のピーク面積/標準溶液のピーク面積の平均値 

SSD ： 添加試料のピーク面積/標準溶液のピーク面積の標準偏差 

 

B： ブランク試料のピーク面積/標準溶液のピーク面積 

T= BAverage＋1.64×BSD 

BAverage ： ブランク試料のピーク面積/標準溶液のピーク面積の平均値 

BSD ： ブランク試料のピーク面積/標準溶液のピーク面積の標準偏差 
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図 4．ダノフロキサシンの標準溶液に対する添加試料またはブランク試料のピーク面積比 

 
a 標準溶液に対する添加試料またはブランク試料のピーク面積比 
b 試料番号 1～10は牛乳、11～20は牛肉 

 

S： 添加試料のピーク面積/標準溶液のピーク面積 

C＝SAverage－1.64×SSD 

SAverage ： 添加試料のピーク面積/標準溶液のピーク面積の平均値 

SSD ： 添加試料のピーク面積/標準溶液のピーク面積の標準偏差 

 

B： ブランク試料のピーク面積/標準溶液のピーク面積 

T= BAverage＋1.64×BSD 

BAverage ： ブランク試料のピーク面積/標準溶液のピーク面積の平均値 

BSD ： ブランク試料のピーク面積/標準溶液のピーク面積の標準偏差 
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図 5．5-ヒドロキシチアベンダゾールの標準溶液に対する添加試料またはブランク試料のピーク面積比 

 
a 標準溶液に対する添加試料またはブランク試料のピーク面積比 
b 試料番号 1～10は牛乳、11～20は牛肉 

 

S： 添加試料のピーク面積/標準溶液のピーク面積 

C＝SAverage－1.64×SSD 

SAverage ： 添加試料のピーク面積/標準溶液のピーク面積の平均値 

SSD ： 添加試料のピーク面積/標準溶液のピーク面積の標準偏差 

 

B： ブランク試料のピーク面積/標準溶液のピーク面積 

T= BAverage＋1.64×BSD 

BAverage ： ブランク試料のピーク面積/標準溶液のピーク面積の平均値 

BSD ： ブランク試料のピーク面積/標準溶液のピーク面積の標準偏差 

 

 

 

 

 

  

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

P
e
a
k
 a

re
a
 r

a
ti
o

a

Sample numberb

S

SAverage

C

B

BAverage

T



                              －   － 42 

 

 

 

 

 

 
 

 

図 6．S（標準溶液に対する添加試料のピーク面積比）＜C（カットオフ値）となる試料の数 

A ： C＝SAverage－1.64×SSD 、B ： C＝SAverage－2.33×SSD 
 

数字は化合物数 

  

76

41

5

34

0

6

B

A
なし

1試料

2試料
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表 3 牛乳のスクリーニング分析の性能評価結果 

 
性能要件①： C>T、添加試料のピーク S/N≧10 （C＝SAverage－1.64×SSD） 

性能要件②： C>T、添加試料のピーク S/N≧10 （C＝SAverage－2.33×SSD） 

性能要件③： C>T、C≧0.2、添加試料のピーク S/N≧10 （C＝SAverage－1.64×SSD） 

性能要件④： C>T、C≧0.2、添加試料のピーク S/N≧10 （C＝SAverage－2.33×SSD） 

○：適合、×：不適合  

B A verage B S D T S A verage S S D C =S A verage－1.64×S S D C =S A verage－2.33×S S D ① ② ③ ④

1 2-A cetylam ino-5-nitrothiazole 0.00 0.00 0.00 1.00 0.14 0.77 0.67 ○ ○ ○ ○

2 A lbendazole 0.00 0.00 0.00 1.01 0.03 0.96 0.94 ○ ○ ○ ○

3 A ltrenogest 0.00 0.00 0.00 0.84 0.04 0.76 0.73 ○ ○ ○ ○

4 A zaperone 0.00 0.00 0.00 1.06 0.06 0.96 0.91 ○ ○ ○ ○

5 B enzocaine 0.00 0.00 0.00 0.60 0.04 0.53 0.50 ○ ○ ○ ○

6 B rom acil 0.00 0.00 0.00 1.10 0.15 0.85 0.75 ○ ○ ○ ○

7 B rotizolam 0.00 0.00 0.00 1.08 0.04 1.01 0.98 ○ ○ ○ ○

8 C efoperazone 0.00 0.00 0.00 0.94 0.27 0.50 0.32 × × × × 低感度

9 C hlorm adinone 0.00 0.00 0.00 1.01 0.07 0.90 0.85 ○ ○ ○ ○

10 C lostebol 0.00 0.00 0.00 1.04 0.05 0.97 0.93 ○ ○ ○ ○

11 D anofloxacin 0.00 0.00 0.00 0.34 0.10 0.18 0.11 ○ ○ × ×

12 D exam ethasone 0.00 0.00 0.00 0.99 0.09 0.85 0.79 ○ ○ ○ ○

13 D iaveridine 0.00 0.00 0.00 0.75 0.15 0.51 0.40 ○ ○ ○ ○

14 D icyclanil 0.00 0.00 0.00 0.91 0.06 0.81 0.77 ○ ○ ○ ○

15 D ifloxacin 0.00 0.00 0.00 0.64 0.08 0.52 0.47 ○ ○ ○ ○

16 D iflubenzuron 0.00 0.00 0.00 1.02 0.07 0.90 0.86 ○ ○ ○ ○

17 E m am ectin B 1a 0.00 0.00 0.00 0.96 0.06 0.87 0.83 ○ ○ ○ ○

18 E nrofloxacin 0.00 0.00 0.00 0.50 0.09 0.35 0.28 ○ ○ ○ ○

19 E thopabate 0.00 0.00 0.00 1.09 0.06 0.99 0.94 ○ ○ ○ ○

20 Fam phur 0.00 0.00 0.00 1.07 0.05 0.99 0.96 ○ ○ ○ ○

21 Fenobucarb 0.00 0.00 0.00 0.65 0.07 0.53 0.48 ○ ○ ○ ○

22 Flubendazole 0.00 0.00 0.00 1.08 0.04 1.01 0.98 ○ ○ ○ ○

23 Flum equine 0.00 0.00 0.00 0.86 0.08 0.74 0.68 ○ ○ ○ ○

24 Flunixin 0.00 0.00 0.00 1.01 0.03 0.96 0.93 ○ ○ ○ ○

25 H alofuginone 0.00 0.00 0.00 0.64 0.10 0.48 0.41 ○ ○ ○ ○

26 5-H ydroxythiabendazole 0.00 0.00 0.00 0.99 0.04 0.93 0.90 ○ ○ ○ ○

27 K etoprofen 0.00 0.00 0.00 1.06 0.05 0.98 0.94 ○ ○ ○ ○

28 Levam isole 0.00 0.00 0.00 0.93 0.04 0.87 0.85 ○ ○ ○ ○

29 Lincom ycin 0.00 0.00 0.00 0.93 0.04 0.86 0.83 ○ ○ ○ ○

30 M afoprazine 0.00 0.00 0.00 1.04 0.02 1.00 0.99 ○ ○ ○ ○

31 M arbofloxacin 0.00 0.00 0.00 0.31 0.08 0.18 0.12 ○ ○ × ×

32 M ebendazole 0.00 0.00 0.00 1.06 0.03 1.02 1.00 ○ ○ ○ ○

33 M eloxicam 0.00 0.00 0.00 0.88 0.04 0.82 0.79 ○ ○ ○ ○

34 M enbutone 0.00 0.00 0.00 1.09 0.06 0.99 0.95 ○ ○ ○ ○

35 M ethylprednisolone 0.00 0.00 0.00 1.09 0.08 0.96 0.91 ○ ○ ○ ○

36 M iloxacin 0.00 0.00 0.00 0.59 0.13 0.39 0.30 ○ ○ ○ ○

37 M orantel 0.00 0.00 0.00 0.72 0.03 0.68 0.66 ○ ○ ○ ○

38 N alidixic acid 0.00 0.00 0.00 0.85 0.07 0.73 0.68 ○ ○ ○ ○

39 O floxacin 0.00 0.00 0.00 0.37 0.10 0.21 0.14 ○ ○ ○ ×

40 O laquindox 0.00 0.00 0.00 0.36 0.07 0.25 0.20 ○ ○ ○ ○

41 O rbifloxacin 0.00 0.00 0.00 0.74 0.06 0.64 0.60 ○ ○ ○ ○

42 O rm etoprim 0.00 0.00 0.00 0.95 0.04 0.87 0.84 ○ ○ ○ ○

43 O xibendazole 0.00 0.00 0.00 1.04 0.02 1.01 0.99 ○ ○ ○ ○

44 O xolinic acid 0.00 0.00 0.00 0.62 0.17 0.34 0.22 ○ ○ ○ ○

45 P henoxym ethylpenicillin 0.00 0.01 0.01 0.72 0.15 0.46 0.36 × × × × 低感度

46 P raziquantel 0.00 0.00 0.00 1.09 0.04 1.03 1.00 ○ ○ ○ ○

47 P rednisolone 0.00 0.00 0.00 1.08 0.11 0.89 0.82 ○ ○ ○ ○

48 P rifinium  brom ide 0.00 0.00 0.00 0.90 0.02 0.87 0.86 ○ ○ ○ ○

49 P yrantel 0.00 0.00 0.00 0.85 0.02 0.81 0.80 ○ ○ ○ ○

50 P yrim etham ine 0.00 0.00 0.00 1.00 0.02 0.96 0.94 ○ ○ ○ ○

51 R obenidine 0.00 0.00 0.00 0.83 0.10 0.67 0.60 ○ ○ ○ ○

52 S arafloxacin 0.00 0.00 0.00 0.56 0.08 0.43 0.37 ○ ○ ○ ○

53 S ulfabenzam ide 0.00 0.00 0.00 0.86 0.06 0.77 0.73 ○ ○ ○ ○

54 S ulfabrom om ethazine 0.00 0.00 0.00 0.84 0.06 0.75 0.71 ○ ○ ○ ○

55 S ulfacetam ide 0.00 0.00 0.00 0.74 0.10 0.57 0.50 ○ ○ ○ ○

56 S ulfachlorpyridazine 0.01 0.03 0.06 0.84 0.08 0.71 0.66 ○ ○ ○ ○

57 S ulfadiazine 0.00 0.00 0.00 0.40 0.23 0.03 -0.13 ○ × × ×

58 S ulfadim ethoxine 0.00 0.00 0.00 0.86 0.06 0.77 0.73 ○ ○ ○ ○

59 S ulfadim idine 0.00 0.00 0.00 0.78 0.06 0.67 0.63 ○ ○ ○ ○

60 S ulfadoxine 0.00 0.00 0.00 0.86 0.06 0.77 0.73 ○ ○ ○ ○

61 S ulfaethoxypyridazine 0.00 0.00 0.00 0.77 0.08 0.64 0.59 ○ ○ ○ ○

62 S ulfam erazine 0.00 0.00 0.00 0.79 0.07 0.67 0.62 ○ ○ ○ ○

63 S ulfam ethoxazole 0.00 0.00 0.00 0.87 0.06 0.77 0.73 ○ ○ ○ ○

64 S ulfam ethoxypyridazine 0.00 0.00 0.00 0.75 0.06 0.65 0.61 ○ ○ ○ ○

65 S ulfam onom ethoxine 0.00 0.00 0.00 0.84 0.06 0.74 0.70 ○ ○ ○ ○

66 S ulfapyridine 0.00 0.00 0.01 0.90 0.13 0.69 0.60 ○ ○ ○ ○

67 S ulfaquinoxaline 0.00 0.00 0.00 0.78 0.04 0.71 0.68 ○ ○ ○ ○

68 S ulfathiazole 0.00 0.00 0.00 0.74 0.08 0.61 0.55 ○ ○ ○ ○

69 S ulfatroxazole 0.00 0.00 0.00 0.87 0.06 0.77 0.73 ○ ○ ○ ○

70 Tem ephos 0.00 0.00 0.00 1.01 0.13 0.79 0.70 ○ ○ ○ ○

71 Thiabendazole 0.00 0.00 0.00 1.04 0.10 0.87 0.80 ○ ○ ○ ○

72 Tiam ulin 0.00 0.00 0.00 1.00 0.03 0.95 0.92 ○ ○ ○ ○

73 Tolfenam ic acid 0.00 0.00 0.00 0.89 0.05 0.81 0.78 ○ ○ ○ ○

74 ß-Trenbolone 0.00 0.00 0.00 0.96 0.05 0.88 0.85 ○ ○ ○ ○

75 Trichlorfon 0.00 0.00 0.00 0.77 0.12 0.57 0.49 ○ ○ ○ ○

76 Trim ethoprim 0.00 0.00 0.00 0.93 0.09 0.78 0.72 ○ ○ ○ ○

77 Tripelennam ine 0.00 0.00 0.00 0.90 0.06 0.80 0.76 ○ ○ ○ ○

78 Tylosin 0.00 0.00 0.00 1.04 0.33 0.49 0.26 ○ ○ ○ ○

79 V alnem ulin 0.00 0.00 0.00 1.01 0.04 0.95 0.93 ○ ○ ○ ○

80 W arfarin 0.00 0.00 0.00 1.06 0.04 1.00 0.97 ○ ○ ○ ○

81 X ylazine 0.00 0.00 0.00 0.86 0.05 0.77 0.74 ○ ○ ○ ○

ブランク試料 添加試料 性能要件への適否
備考
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表 4 牛肉のスクリーニング分析の性能評価結果 

 
性能要件①： C>T、添加試料のピーク S/N≧10 （C＝SAverage－1.64×SSD） 

性能要件②： C>T、添加試料のピーク S/N≧10 （C＝SAverage－2.33×SSD） 

性能要件③： C>T、C≧0.2、添加試料のピーク S/N≧10 （C＝SAverage－1.64×SSD） 

性能要件④： C>T、C≧0.2、添加試料のピーク S/N≧10 （C＝SAverage－2.33×SSD） 

○：適合、×：不適合  

B A verage B S D T S A verage S S D C =S A verage－1.64×S S D C =S A verage－2.33×S S D ① ② ③ ④

1 2-A cetylam ino-5-nitrothiazole 0.00 0.00 0.00 0.85 0.11 0.66 0.58 ○ ○ ○ ○

2 A lbendazole 0.00 0.00 0.00 0.88 0.03 0.83 0.80 ○ ○ ○ ○

3 A ltrenogest 0.00 0.00 0.00 0.57 0.07 0.46 0.42 ○ ○ ○ ○

4 A zaperone 0.00 0.00 0.00 1.03 0.08 0.89 0.84 ○ ○ ○ ○

5 B enzocaine 0.00 0.00 0.00 0.63 0.04 0.56 0.53 ○ ○ ○ ○

6 B rom acil 0.00 0.00 0.00 0.91 0.05 0.84 0.81 ○ ○ ○ ○

7 B rotizolam 0.00 0.00 0.00 1.18 0.11 1.01 0.93 ○ ○ ○ ○

8 C efoperazone 0.00 0.00 0.00 0.65 0.30 0.16 -0.05 × × × × 低感度

9 C hlorm adinone 0.00 0.00 0.00 0.59 0.04 0.52 0.49 ○ ○ ○ ○

10 C lostebol 0.00 0.00 0.00 0.91 0.05 0.82 0.79 ○ ○ ○ ○

11 D anofloxacin 0.00 0.00 0.00 0.53 0.18 0.23 0.11 ○ ○ ○ ×

12 D exam ethasone 0.00 0.00 0.00 0.87 0.11 0.70 0.63 ○ ○ ○ ○

13 D iaveridine 0.00 0.00 0.00 0.66 0.03 0.62 0.60 ○ ○ ○ ○

14 D icyclanil 0.00 0.00 0.00 0.74 0.07 0.62 0.56 ○ ○ ○ ○

15 D ifloxacin 0.00 0.00 0.00 0.75 0.08 0.62 0.57 ○ ○ ○ ○

16 D iflubenzuron 0.00 0.00 0.00 0.27 0.07 0.15 0.10 ○ ○ × ×

17 E m am ectin B 1a 0.00 0.00 0.00 0.93 0.22 0.57 0.42 ○ ○ ○ ○

18 E nrofloxacin 0.00 0.00 0.00 0.68 0.10 0.51 0.44 ○ ○ ○ ○

19 E thopabate 0.00 0.00 0.00 0.98 0.08 0.85 0.79 ○ ○ ○ ○

20 Fam phur 0.00 0.00 0.00 0.97 0.05 0.90 0.86 ○ ○ ○ ○

21 Fenobucarb 0.00 0.00 0.00 0.69 0.05 0.61 0.58 ○ ○ ○ ○

22 Flubendazole 0.00 0.00 0.00 1.03 0.04 0.96 0.93 ○ ○ ○ ○

23 Flum equine 0.00 0.00 0.00 0.94 0.08 0.81 0.76 ○ ○ ○ ○

24 Flunixin 0.00 0.00 0.00 0.94 0.02 0.90 0.89 ○ ○ ○ ○

25 H alofuginone 0.00 0.00 0.00 0.59 0.04 0.52 0.49 ○ ○ ○ ○

26 5-H ydroxythiabendazole 0.00 0.00 0.00 0.58 0.18 0.28 0.16 ○ ○ ○ ×

27 K etoprofen 0.00 0.00 0.00 0.98 0.05 0.90 0.87 ○ ○ ○ ○

28 Levam isole 0.00 0.00 0.00 0.88 0.04 0.82 0.79 ○ ○ ○ ○

29 Lincom ycin 0.00 0.00 0.00 0.71 0.04 0.64 0.61 ○ ○ ○ ○

30 M afoprazine 0.00 0.00 0.00 1.01 0.03 0.96 0.94 ○ ○ ○ ○

31 M arbofloxacin 0.00 0.00 0.00 0.48 0.11 0.29 0.21 ○ ○ ○ ○

32 M ebendazole 0.00 0.00 0.00 1.03 0.04 0.97 0.95 ○ ○ ○ ○

33 M eloxicam 0.00 0.00 0.00 0.87 0.05 0.79 0.76 ○ ○ ○ ○

34 M enbutone 0.00 0.00 0.00 0.91 0.08 0.78 0.72 ○ ○ ○ ○

35 M ethylprednisolone 0.00 0.00 0.00 0.98 0.11 0.80 0.72 ○ ○ ○ ○

36 M iloxacin 0.00 0.00 0.00 0.77 0.13 0.57 0.48 ○ ○ ○ ○

37 M orantel 0.00 0.00 0.00 0.76 0.04 0.70 0.68 ○ ○ ○ ○

38 N alidixic acid 0.00 0.00 0.00 0.99 0.09 0.83 0.77 ○ ○ ○ ○

39 O floxacin 0.00 0.00 0.00 0.52 0.06 0.42 0.38 ○ ○ ○ ○

40 O laquindox 0.00 0.00 0.00 0.06 0.01 0.04 0.03 ○ ○ × ×

41 O rbifloxacin 0.00 0.00 0.00 0.71 0.06 0.62 0.58 ○ ○ ○ ○

42 O rm etoprim 0.00 0.00 0.00 0.89 0.03 0.85 0.83 ○ ○ ○ ○

43 O xibendazole 0.00 0.00 0.00 0.97 0.03 0.92 0.90 ○ ○ ○ ○

44 O xolinic acid 0.00 0.00 0.00 0.74 0.11 0.55 0.47 ○ ○ ○ ○

45 P henoxym ethylpenicillin 0.01 0.02 0.05 0.86 0.23 0.48 0.32 × × × × 低感度

46 P raziquantel 0.00 0.00 0.00 1.09 0.06 1.00 0.96 ○ ○ ○ ○

47 P rednisolone 0.00 0.00 0.00 0.89 0.07 0.77 0.72 ○ ○ ○ ○

48 P rifinium  brom ide 0.00 0.00 0.00 0.90 0.03 0.84 0.82 ○ ○ ○ ○

49 P yrantel 0.00 0.00 0.00 0.85 0.04 0.78 0.75 ○ ○ ○ ○

50 P yrim etham ine 0.00 0.00 0.00 0.90 0.03 0.85 0.83 ○ ○ ○ ○

51 R obenidine 0.00 0.00 0.00 0.66 0.09 0.52 0.46 ○ ○ ○ ○

52 S arafloxacin 0.00 0.00 0.00 0.53 0.16 0.26 0.14 ○ ○ ○ ×

53 S ulfabenzam ide 0.00 0.00 0.00 0.62 0.06 0.52 0.48 ○ ○ ○ ○

54 S ulfabrom om ethazine 0.00 0.00 0.00 0.65 0.07 0.54 0.50 ○ ○ ○ ○

55 S ulfacetam ide 0.00 0.00 0.00 0.15 0.06 0.05 0.01 ○ ○ × ×

56 S ulfachlorpyridazine 0.00 0.00 0.00 0.72 0.06 0.63 0.58 ○ ○ ○ ○

57 S ulfadiazine 0.00 0.00 0.00 0.42 0.07 0.30 0.25 ○ ○ ○ ○

58 S ulfadim ethoxine 0.00 0.00 0.00 0.65 0.07 0.54 0.50 ○ ○ ○ ○

59 S ulfadim idine 0.00 0.00 0.00 0.71 0.06 0.61 0.56 ○ ○ ○ ○

60 S ulfadoxine 0.00 0.00 0.00 0.65 0.07 0.54 0.50 ○ ○ ○ ○

61 S ulfaethoxypyridazine 0.00 0.00 0.00 0.73 0.07 0.62 0.58 ○ ○ ○ ○

62 S ulfam erazine 0.00 0.00 0.00 0.73 0.04 0.66 0.63 ○ ○ ○ ○

63 S ulfam ethoxazole 0.02 0.03 0.06 0.72 0.06 0.62 0.58 ○ ○ ○ ○

64 S ulfam ethoxypyridazine 0.00 0.00 0.00 0.59 0.11 0.40 0.32 ○ ○ ○ ○

65 S ulfam onom ethoxine 0.00 0.00 0.00 0.76 0.06 0.66 0.62 ○ ○ ○ ○

66 S ulfapyridine 0.00 0.00 0.00 0.66 0.05 0.58 0.55 ○ ○ ○ ○

67 S ulfaquinoxaline 0.00 0.00 0.00 0.72 0.05 0.63 0.60 ○ ○ ○ ○

68 S ulfathiazole 0.20 0.20 0.53 1.19 0.35 0.61 0.37 ○ × ○ ×

69 S ulfatroxazole 0.00 0.00 0.00 0.85 0.07 0.73 0.67 ○ ○ ○ ○

70 Tem ephos 0.00 0.00 0.00 0.54 0.05 0.47 0.44 ○ ○ ○ ○

71 Thiabendazole 0.00 0.00 0.00 0.83 0.04 0.77 0.74 ○ ○ ○ ○

72 Tiam ulin 0.00 0.00 0.00 0.97 0.04 0.91 0.88 ○ ○ ○ ○

73 Tolfenam ic acid 0.00 0.00 0.00 0.65 0.05 0.57 0.54 ○ ○ ○ ○

74 ß-Trenbolone 0.00 0.00 0.00 0.72 0.02 0.68 0.67 ○ ○ ○ ○

75 Trichlorfon 0.00 0.00 0.00 0.59 0.05 0.51 0.48 ○ ○ ○ ○

76 Trim ethoprim 0.00 0.00 0.00 0.79 0.03 0.74 0.72 ○ ○ ○ ○

77 Tripelennam ine 0.00 0.00 0.00 1.00 0.06 0.89 0.85 ○ ○ ○ ○

78 Tylosin 0.00 0.00 0.00 1.01 0.19 0.70 0.57 ○ ○ ○ ○

79 V alnem ulin 0.00 0.00 0.00 0.85 0.06 0.75 0.70 ○ ○ ○ ○

80 W arfarin 0.00 0.00 0.00 0.80 0.09 0.66 0.60 ○ ○ ○ ○

81 X ylazine 0.00 0.00 0.00 0.80 0.04 0.74 0.71 ○ ○ ○ ○

ブランク試料 添加試料 性能要件への適否
備考
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図 7．スクリーニング分析法の性能評価方法（性能要件①～④）及び妥当性評価ガイドラインによる評価で

の適合化合物数 
 

 

スクリーニング分析： 1日 2併行、5日間の添加回収試験（スクリーニング濃度： 0.01 ppm）によって得られたデータ（試料数： 添

加試料 10、ブランク試料 10）を用いて評価した。 

性能要件①： C>T、添加試料のピーク S/N≧10 （C＝SAverage－1.64×SSD） 

性能要件②： C>T、添加試料のピーク S/N≧10 （C＝SAverage－2.33×SSD） 

性能要件③： C>T、C≧0.2、添加試料のピーク S/N≧10 （C＝SAverage－1.64×SSD） 

性能要件④： C>T、C≧0.2、添加試料のピーク S/N≧10 （C＝SAverage－2.33×SSD） 
 

定量分析： 1日 2併行、5日間の添加回収試験（添加濃度： 0.01 ppm）を行い、検量線（6点）を用いて定量したデータを妥当性

評価ガイドライン 8）に従って評価した。 
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1. Scope 
This guideline document supplements Commission Decision 2002/657/EC [1] regarding the validation 
of screening methods. The guideline covers two distinct phases in the validation process: the initial 
validation of screening methods in the originating laboratory and the shortened or 'abridged' validation 
of these methods in the receiving laboratory following their transfer to that laboratory.  The objectives 
of this guideline document are to define: 

 the minimum requirements to be fulfilled by the initial validation (in the 'originator' laboratory); 

 criteria which are necessary to determine whether screening methods can be transferred to 
another laboratory and under which conditions;  

 the minimum requirements to be fulfilled by the abridged validation (in the 'receptor' 
laboratory); 

This guideline document includes:  

 an 'initial validation' protocol for demonstrating performance characteristics for newly 
developed or introduced screening methods;   

 a description of the conditions under which methods developed and validated according to 
Commission Decision 2002/657/EC [1] in one laboratory (hereafter referred to as the 
'originator' laboratory) can be transferred to a 'receptor' laboratory and the abridged validation 
necessary to demonstrate that the receptor laboratory is able to apply the transferred method 
correctly; and 

 recommendations on routine quality control (continuous verification) for screening methods. 

 

2. Definitions  

2.1. Regulatory/Action Limit for validation purposes 
For the purpose of validation of analytical methods in the laboratories it is understood that the 
Regulatory Limit for authorised veterinary medicinal products in the EU is the  Maximum Residue Limit 
(MRL) as defined in Regulation (EC) No 470/2009 [2] (repealing Council Regulation (EEC) No 
2377/90 [3]). Also, the Regulatory Limit for certain prohibited or unauthorised analytes is the Minimum 
Required Performance Limit (MRPL) or the Reference Point for Action (RPA) as defined in Article 4 of 
Commission Decision 2002/657/EC [1] and Article 2 of Commission Decision 2005/34/EC [4] and 
Articles 18/19 of Council Regulation (EEC) No 470/2009 [2].  

2.2. Screening Target Concentration 
The Screening Target Concentration is the concentration at which a screening test categorises the 
sample as “Screen Positive” (potentially non-compliant) and triggers a confirmatory test.  

1- For authorised analytes, the Screening Target Concentration is at or below the Regulatory Limit 
(MRL)  

(and should preferably be set at one half of the MRL wherever possible).  

2- For prohibited & unauthorised analytes, the Screening Target Concentration must be at or less 
than the MRPL (or RPA).  

3- For analytes for which Maximum Residue Limits (MRLs) have not been established according to 
Council Regulation (EC) No 470/2009 [2], Screening Target Concentration should wherever 
possible be at or less than the recommended concentrations as described in the CRL Guidance 
Paper of 7 December 2007 [5].  

The further the Screening Target Concentration is below the Regulatory Limit, the lower the 
probability of obtaining a false compliant (i.e. false-negative) result in samples containing the drug 
at the Regulatory Limit.  
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2.3. Detection capability CCβ 
Detection capability (CCβ) is defined in point 1.12. of the Annex to Commission Decision 2002/657/EC 
[1]. CCβ is the smallest content of the analyte that may be detected, identified and/or quantified in a 
sample with an error probability of β. The β error is the probability that the tested sample is truly non-
compliant even though a compliant measurement has been obtained. For screening tests the β 
error (i.e. false compliant rate) should be < 5%.  

In the case of analytes for which no Regulatory Limit has been established, CCβ is the lowest 
concentration at which a method is able to detect truly contaminated samples with a statistical 
certainty of 1 – β.  In this case, CCβ must be as low as possible or lower than Recommended 
Concentrations when exist [5].  

In the case of analytes with an established Regulatory Limit, CCβ is the concentration at which the 
method is able to detect permitted limit concentrations with a statistical certainty of 1 – β. CCβ is the 
concentration at which only ≤ 5 % false compliant results remain. In this case, CCβ must be 
less than or equal to the Regulatory Limit.  

2.4. Cut-Off Level 
The Cut-Off Level is the response or signal from a screening test which indicates that a sample 
contains an analyte at or above the Screening Target Concentration. If the Cut-Off Level is exceeded 
a subsequent confirmatory test is carried out. During the initial validation process the Cut-Off Level 
may be established through analysis of matrix blank samples and replicates of those same samples 
spiked (fortified) at the Screening Target Concentration. Two examples of how Cut-Off levels could be 
established are given in Annexes I and II.  

2.5. "Negative Control" (Blank matrix) Samples. 
These are samples from animals of known history which have not been exposed to the substance in 
question. If samples from such animals are not available, samples which have been previously 
confirmed as compliant and not containing residues of the substance of interest by suitably sensitive 
physicochemical tests would also be acceptable.  

2.6. “Screen Positive Control" Samples. 
These are Negative Control Samples that are fortified (spiked) with the test analyte at the Screening 
Target Concentration. They may, however also be incurred-positive samples (i.e. samples taken from 
animals which have been treated with the substance in question) or Certified Reference Materials. 
When Screen Positive Control samples are run in the screening test, they should be classified as 
'screening positive' if the test is performing correctly.   

2.7. Test Matrix 
The test matrix is the tissue or fluid submitted for analysis e.g. liver, kidney, urine, muscle, honey, milk. 
The test matrix is specified in the Standard Operating Procedure (SOP) of the screening method.  For 
example the test matrix may be "bovine muscle" or may be just "muscle". In the former case the 
screening method has been shown to be applicable to bovine muscle. In the latter case, the method 
has been shown to be applicable to muscle from several species with no significant difference in the 
test responses between the different species. The applicable species should be specified in the SOP.  

2.8. Standard Operating Procedure (SOP) for the method 
The method SOP should be drafted before any initial or abridged validation is carried out and should 
cover those points listed in section 5.4.4. of ISO 17025:2005. During the development of an analytical 
method, the scope of the method has to be determined (i.e. the analytes which can be detected, the 
matrices which can be tested etc). During method development, all relevant parameters of the method 
have to be optimised and critical points (e.g. temperature, pH) of the method identified and controlled.  

When a method is transferred to a receptor laboratory, this laboratory should draw up its own SOP 
which should correspond with the SOP of the originator laboratory. Concerning physico-chemical 
methods, the equipments could be supplied by different manufacturers in the originator laboratory and 
in the receptor laboratory; therefore the performance could be significantly different. In the receptor 
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laboratory, the operator will be free to adapt the conditions with the only objective to achieve the same 
performance criteria.  

2.9. Initial validation 
The validation procedure applied to a newly developed analytical method in the originator laboratory 
which demonstrates that the method is fit for purpose.   

2.10. Abridged validation 
The shortened validation procedure applied in the receptor laboratory to a method which has been 
previously validated in the originator laboratory.  The abridged validation procedure should allow the 
receptor laboratory to demonstrate that the method will work reliably in that laboratory and is fit for 
purpose.   

2.11. Screening Methods 
Screening methods are defined in Commission Decision 2002/657 [1] as "methods used to detect the 
presence of an analyte or class of analytes at the level of interest. These methods have the capability 
for a high sample throughput and are used to sift large numbers of samples for potential non-
compliant results. They are specially designed to avoid false compliant results". 

The “Level of interest” is usually either the Regulatory Limit (MRL, MRPL) or an “Action Level/Limit”. 
(see section 2.2).  

 

 

3. Screening Method classification 
Screening methods can be classified either according to the principle of detection or according to 
whether they are qualitative or (semi-)quantitative.  

3.1. Classification by detection principle 
Biological methods detect cellular responses to analytes (e.g. oestrogenic effect, inhibition of 
bacterial growth, cellular effect, hormonal effect).  These methods are not selective and can cover 
several chemical classes of active analytes (e.g. hormones, antimicrobials).  They do not allow the 
identification of individual analytes.   

Biochemical methods detect molecular interactions (e.g. antigens, proteins) between analytes and 
antibodies or receptor proteins (ELISA, RIA, …). Chemical labelling of either the analyte or 
antibody/receptor allows the interaction to be monitored and measured. These methods are either 
selective for a family of analytes having related molecular structures or are sometimes analyte-
specific.  

Physicochemical methods distinguish the chemical structure and molecular characteristics of 
analytes by separation of molecules (e.g. TLC, GC, HPLC) and the detection of signals related to 
molecular characteristics (e.g. UV- DAD, Visible, Fluo, FID, ECD, MS, tandem MS, trap MS, ToF MS, 
other hybrid MS). They are able to distinguish between similar molecular structures and allow the 
simultaneous analysis of several analytes.   

3.2. Classification by their degree of quantification 
Qualitative methods give a yes / no response, with no indication of the concentration of the putative 
analyte. Examples include: 

 bacterial growth inhibition tests which give a result of either “no zone” or “zone of inhibition”; 

 inhibition tests which give a colour change; 
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 immunochemical / ligand binding tests, where a response is considered as “above” or “below” 
a Cut-Off Level; or where analytes with different cross-reactivities are included within the 
method scope;  

 chromatographic tests (HPLC, LC-MS/MS, ...), where a peak is considered as “present” or 
“absent”. They could be simply validated as qualitative screening methods as it is described in 
this document when quantification is not required at the screening step [6].  

Semi-quantitative methods give an approximate indication of the concentration of the putative 
analyte. Whilst the numerical result may not be regarded as reportable, this may be useful to the 
analyst in deciding the calibration range for the subsequent (quantitative) confirmatory test. Examples 
include: 

 microbial growth inhibition tests where an attempt is made to relate the size of the inhibitory 
zone to the putative analyte concentration;  

 biochemical tests which include a calibration curve (e.g. ELISA, but only if the test is specific 
for a single analyte); 

 chromatographic tests, calibrated over a short range which may not include the sample 
response; 

 any physicochemical test (e.g. HPLC, LC-MS/MS, ...) where the measured method precision 
characteristics do not meet the requirements for quantitative tests.  

Quantitative methods meet the same requirements for accuracy, dynamic range, and precision as 
confirmatory tests. And thus, when the quantification is required, these methods shall be validated as 
confirmatory methods, as detailed in the Commission Decision 2002/657/EC [1].  

When the method is only used for screening purposes, the specific requirements concerning the 
confirmation of identity (identification points according to the section 2.3.2.2. Table 6 of the Decision 
EC/2002/657 [1]) are not necessarily needed.  

 

 

4. Principles to be followed for the validation of screening methods 

4.1. Key requirements 
The key requirement for a screening method (whether qualitative or (semi-)quantitative) is its ability to 
reliably detect the analyte in question at the chosen Screening Target Concentration and to avoid 
false-compliant results. The Screening Target Concentration should be low enough to ensure that if 
the analyte in question is present in the sample at the Regulatory Limit, the sample will be classified 
as 'Screen Positive'. Validation (whether initial or abridged) should provide the objective 
evidence that this key requirement is met. Validation (both initial and abridged) must cover the 
entire matrix / species / analyte combinations claimed within the scope of the method SOP. However, 
the extent of validation required will vary depending on whether the validation is initial or 
abridged.  

Minimum performance parameters for screening tests are specified in Chapter 3, Table 9 of 
Commission Decision 2002/657/EC [1].   

As a general principle, there has to be a sufficient margin of difference between the Screening Target 
Concentration and the Regulatory Limit. Therefore CCβ must be less than or equal to the 
Regulatory Limit.   

It is important to note that screening methods may not be able to reliably detect all relevant target 
analytes at the Regulatory Limit in all matrices and species. If essential analytes or species are not 
covered, then additional tests, using an alternative method, must be added.  

4.2. Choice of analytes used for validation and selectivity of the method 
The selection of analytes which will be used for either the initial or abridged validation study depends 
on the scope of the screening method which is described in the method SOP.  
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If the screening method can not distinguish between different analytes within one chemical family (e.g. 
tetracyclines or beta-lactams), validation should be carried out for each analyte which is considered 
relevant for the laboratory. For example, relevant analytes are each analyte that the laboratory might 
be required to include in an analytical programme for detection of residues in Control Plans.  

Alternatively, validation may be performed using a number of analytes which are representative for the 
analyte group in question (see sections 4.2.1., 4.2.2., 4.2.3.).  

 

4.2.1. Multi-class methods using inhibition tests 
For inhibition–based multi-class methods, at least one analyte should be chosen in the validation 
study to represent each analyte group (e.g. for microbial growth inhibition tests, one tetracycline, one 
sulphonamide, one β-lactam, one aminoglycoside and one macrolide could be used). It should be 
noted however that in the case of microbial growth inhibition tests, not all analytes in the one 
antimicrobial family will display the same antimicrobial activity profile. Therefore it is recommended, 
prior to validation, that activity profiles are determined for all of the relevant analytes in each 
antimicrobial family using standard solutions at different concentrations around the MRL. These 
activity profiles allow at least one or two representative analytes per family of analytes to be 
considered for the validation study.  

The analyte(s) to be selected for the validation study should ideally be the least sensitive in their class 
i.e. the Screening Target Concentration the closest to the Regulatory Limit. When the MRL is the 
same for all the family (e.g. tetracyclines), a single analyte (the least sensitive) could be chosen. For 
example, it has been demonstrated by CRL AFSSA-Fougères that oxytetracycline is the less sensitive 
tetracycline (among those having an MRL set) which can be detected by many multi-plate microbial 
growth inhibition tests. When different MRLs were set in one family (e.g. penicillins), several analytes 
should be validated and the Screening Target Concentration will be set regarding the respective 
MRLs. For example, in the penicillin family, ampicillin and cloxacillin were the less sensitive penicillins 
and both have to be chosen as representative antibiotics, with different Screening Target 
Concentrations.  

The CRL can provide specific advice on the choice of representative analytes for bacterial growth 
inhibition tests [8-10].  

 

4.2.2. Multi-class methods using biochemical tests 
For biochemical tests (e.g. ELISA), which can bind several analytes with varying cross-reactivities, if 
all of these analytes are included in the scope of the method, initial validation must be sufficient to 
demonstrate that all of the analytes in question will be reliably extracted (if necessary) and detected.  

Commonly encountered problems include the fact that ELISA kit manufacturers may not indicate 
whether the supplied information on antibody-antigen cross-reactivities has been generated in buffer 
(standard) solution or in biological matrix. In ELISAs with a chemical extraction step, recoveries may 
not be specified. Therefore it may not always be possible to calculate the detection capabilities of each 
of the cross-reactive analytes from the CCβ of the representative analyte.  

The detection capability has to be determined for the single analyte detected by the test or for the 
representative analyte (e.g. the analyte with the lowest cross-reactivity). In case the test is not specific 
for one analyte (e.g. a multi-sulphonamides test), the cross-reactivities with different other analytes 
have to be determined. Finally the detection capabilities of the other analytes from the multi test could 
be derived from the detection capability of the representative analyte in relation with the percentages 
of cross-reactivities.  

 

4.2.3. Multi-class methods using physicochemical screening techniques 
Concerning physico-chemical methods which allow analytes to be differentiated on the basis of their 
chemical properties, the first idea is to validate for at least one analyte which should be selected from 
each known chemical class or sub-class (e.g. for quinolones, one acidic compound and one 
amphoteric compound can be chosen for the validation study).  



Page 6 

 

However, by using a multi-class screening method (e.g. an LC-ToF-MS screening method), if analytes 
have a different retention time (Rt), they may undergo different effects (ion suppression or ion 
enhancement) because of different amounts of co-eluting matrix compounds. For that reason, it is 
advisable to test for all analytes and not for a subselection even if the analytes have very similar 
physicochemical properties.  

 

4.2.4. Summary 
Examples of criteria that could be used to choose the analytes included in the method that have to be 
validated: 

 for microbial growth inhibition tests: 

- choice of the analyte(s) which give (s) the lowest inhibition in the conditions 
used;  

- when the method is a multiplate test, the validation study is performed at least 
on the most sensitive plate towards the concerned antibiotic;  

 for immunological tests: 

- the analyte with the lowest cross-reactivity;  

 for (semi-)quantitative methods with an extraction step: 

- the analytes with the lowest analytical recovery; 

- all the analytes included in the method when ion suppression may occur.  

 

4.3. Preparation of "simulated tissue" for validation of microbial growth inhibition 
tests 
For those methods with an extraction step prior to the analysis (biochemical and physicochemical 
methods), the matrix preparation for is rather simple with spiking samples. Even some microbial 
growth inhibition tests use fluid extracted from the tissue, and therefore can be validated also simply 
using spiked samples. However, there is a special issue with those microbial growth inhibition tests 
which use solid matrices (e.g. slices of whole tissue - muscle, kidney – applied directly to the plate) 
and where there is no extraction step. In such cases validation must be carried out using “simulated 
tissue”. This simulated tissue should contain the analyte at the concentration of interest and the 
sample should behave the same way as an incurred tissue slice, i.e. possible matrix effects could be 
observed and taken into account in the results.  
There are two practical options for the generation of a simulated tissue.  
Option 1 Tissue is minced, weighed, spiked and frozen. Pieces of frozen spiked tissue are 

placed directly on the plates. (NB This procedure may not be applicable to kidney 
samples - due to false positive results because endogenous components may be 
released during the mincing process - or for tests where tissue fluid is soaked onto a 
paper disc - due to insufficient fluid uptake from the minced sample).  

Option 2 Paper discs are placed on the plates and then spiked with standard solutions. Paper 
discs are still wet when finally pieces of tissue are placed onto the spiked discs in a 
'sandwich' format (in the following order: agar-paper disc-tissue slice). This protocol 
maintains the integrity of the tissue.  

The CRL could provide advice on the protocol of preparation of simulated tissues for validation of 
microbial growth inhibition tests.  
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5. Validation procedure  

5.1. Determination of specificity/selectivity and detection capability CCβ according 
to classical approach1 

5.1.1. Number of samples required for validation 
The number of “Screen Positive” Control Samples (i.e. samples spiked at the Screening Target 
Concentration) for each analyte depends on the degree of statistical confidence required in the result, 
and the relationship between the Screening Target Concentration and the Regulatory Limit.  The lower 
the Screening Target Concentration in comparison with the Regulatory Limit, the fewer replicates are 
required to give the same degree of confidence that the screening test will correctly identify truly 
contaminated samples at the Regulatory Limit. For example:   

 If the Screening Target Concentration is set at half the Regulatory/Action Limit or lower (e.g. 
1/2 MRL), the occurrence of one or no false-compliant results following the analysis of at least 
20 “Screen Positive” Control Samples is sufficient to demonstrate that CCβ is less than the 
Regulatory/Action Limit (MRL) and less than or equal to the ½ MRL;  

 If the Screening Target Concentration is set between 50 % and 90 % of the Regulatory/Action 
Limit, at least 40 “Screen Positive” Control Samples (with no more than 2 false-compliant 
results) will be sufficient to demonstrate that CCβ is less than the Regulatory/Action Limit;  

 If the sensitivity of the screening test is such that the Screening Target Concentration 
approaches the Regulatory/Action Limit (10 % below the Regulatory/Action Limit), more 
“Screen Positive” Control samples may be required. A maximum of 60 replicates (with no 
more than 3 false-compliant results) is needed to demonstrate that CCβ is fit for the purpose. 
These larger studies can be undertaken in sequential stages i.e. the first twenty pairs of 
control samples tested, and if more than one spiked sample falls below the Cut-Off level, the 
validation can be abandoned at this point, the Screening Target Concentration has to be 
increased and the validation exercise repeated. 

If the screening method is applicable to one matrix but to different animal species, the 60 different 
samples could be taken from the different species (e.g. 20 porcine muscles, 20 bovine muscles, and 
20 poultry muscles) (see section 5.1.3.).  

 

5.1.2. Identification of the Cut-Off Level and calculation of CCβ 
Validation of screening methods (whether qualitative or semi-quantitative) requires identification of a 
Cut-Off Level at, or above which the sample is categorised as 'screen positive' and liable to 
physicochemical confirmation. Two different approaches for establishing Cut-Off Levels for semi-
quantitative screening tests are given in Annexes I and II.  

In the case of a microbiological growth inhibition test, a typical Cut-Off Level would be an inhibition 
zone with a width of > 2mm. In this case, any sample giving a zone of > 2mm would be classified as 
'screen positive'. All samples spiked at the screening target concentration should give zones > 2mm to 
be classified as 'screen positive'.  

 The Screening Target Concentration (x1) at which the matrix blank samples will be spiked in 
order to establish the Cut-Off Level for the analyte in question should be ideally set at half the 
Regulatory/Action Limit; if not possible, a concentration between 50 and 100 % of the 
Regulatory/Action Limit should be chosen. 

 Select 602 samples of one matrix. If for example the matrix is bovine muscle, each sample 
should result from a different batch. For the reliable determination of CCβ and specificity, at 
least 60 blank samples and 60 spiked samples should be analysed. Where the screening 

                                                 
1 An alternative multi-factorial 'matrix comprehensive' validation model may be used.  This is described in 
section 5.2.  
 
2 It is not always necessary to analyse as many as 60 samples. See Section 5.1.1. 
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method detects more than one analyte, this spiking exercise must be repeated for each 
analyte or at least for each of the analytes considered to be representative.   

Step 1 Spike 60 blank samples with the analyte in question at concentration x1; 

Step 2 Analyse the 60 spiked samples and 60 blank samples according to the method SOP. These 
analyses should be carried out on different days and should preferably be carried out by 
different operators, and should ideally mimic the whole range of operating conditions likely to 
be encountered when using the method. It is recommended that this study is carried out in 
'blind' conditions (the operators do not know which samples are spiked and which samples are 
blank).  

Step 3  

Approach 1 (see example in Annex I): 

Evaluate the range of analytical responses for the blank samples and the range for the spiked 
samples. Select the lowest response in the spiked samples. This is the Cut-Off Level provided 
that the lowest response for the spiked samples does not overlap with the highest response 
for the blank samples. (See Annex I).  

 

Approach 2 (see example in Annex II): 

The second approach is a statistical approach which takes into account the β error of 5 %.  
The analytical response Bi of the blank samples is determined for each of the investigations. 
Then, the mean response of the set of blanks B and the standard deviation “SDb” of their 
response are calculated. A “Threshold value” T can be calculated (see annex II).  
The analytical response Yi is determined for each of the investigations of the spiked samples. 
Then, the mean response M and the standard deviation “SD” of the response of the spiked 
samples are calculated. A “cut-off factor” Fm can be calculated.  
Positivity threshold T and cut-off factor Fm are matrix-specific.  

Step 4 Identify the number of spiked samples with results below the Cut-Off Level. If more than 3 
spiked samples out of 60 (i.e. 5%) are below the Cut-Off Level, the Screening Target 
Concentration chosen for the spiking study is too low as this Screening Target Concentration 
will not give a response above the cut off level and therefore be judged 'screen positive'.  

 

Note: If x1 is at the MRL (or Regulatory/Action Limit) and if more than 3 samples (out of 60) spiked at 
x1 are below the Cut-Off Level, the validation study has to be abandoned for this concentration 
until the method has been improved.   

If x1 is half of the MRL (or half the Regulatory/Action Limit) and if more than 3 samples (out of 
60) spiked at x1 fall below the Cut-Off Level, the spiking concentration should be increased 
(e.g. to three quarters of the MRL) and the spiking study repeated.  

Step 5 Calculation of CCβ. After the analysis of 60 spiked (or incurred) samples, the spiking level, 
(Screening Target Concentration) where ≤5% of false compliant results would be present at 
the Regulatory/Action Limit , is the detection capability CCβ of the method (i.e. the 
concentration at which there are ≤ 3 false compliant out of 60 spiked samples).  

5.1.3. Determining the applicability and ruggedness of a screening method 
Applicability:  

In general MRLs do not differ in the same matrix type (e.g. muscle) between species but they often 
vary for different matrix types within the same species. Nevertheless, if CCβ has been determined for 
one matrix (e.g. bovine muscle) during the initial validation and the method is to be applied to the 
same matrix in another species (e.g. porcine muscle), an interfering matrix effect should be anticipated 
and it cannot be assumed that the same CCβ will apply to this new matrix. Therefore CCβ must be 
established for the analyte(s) in question in this new matrix. Again, this should be performed for 
each analyte the laboratory is required to include in a residue analysis programme or, at least on a 
selected number of analytes which are representative for the analyte group in question (see section 
4.2). 
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Operational scheme:  

Example : For the same matrix type (e.g. muscle) from four different species.  

Provided the Regulatory/Action Limit is the same for all species and is the same as the original matrix, 
CCβ should be determined by analysing 20 blank samples (5 samples per species) and the same 20 
blank samples spiked at the Screening Target Concentration used for the original matrix (5 samples 
per species). Then provided all blank samples are shown to be negative for the residue in question:- 

 If the 20 spiked samples are all "screen positive" (i.e. exceed the Cut-Off Level) or if there is a 
maximum of 1 result below the Cut-Off Level, the method is applicable to the new matrices (or 
species), with the same CCβ as the original matrix.   

 If there are 2 or more of the spiked samples which "screen negative" it can be inferred that 
CCβ for those species is greater than that estimated for the original matrix. In such a case the 
screening method should be fully validated for the new matrix (i.e. the Screening Target 
Concentration should be increased and the spiking study repeated).   

Extension of the method to different matrix types and/or different species.  

If CCβ has been determined for one matrix (e.g. bovine muscle) during the initial validation and the 
method is to be applied to a different matrix (e.g. liver) in either the same species or another species, 
there will almost certainly be a marked matrix effect and it can not be assumed that the same CCβ will 
apply to this new matrix. Therefore CCβ must be established for the analyte(s) in question in this new 
matrix. One approach to this issue is to use the matrix-comprehensive approach as described in 
Chapter 3.1.3 of the Annex to Commission Decision 2002/657/EC [1]. Alternatively, CCβ could be 
determined for each new species/matrix combination by analysing 20 blank samples (e.g. 20 porcine 
livers) and the same 20 blank porcine livers over-spiked at the Screening Target Concentration. This 
study should be carried out for each analyte or for a representative analyte of the analyte group in 
question. The interpretation of results is as described above. In the case the validation in the first 
matrix has been performed on each analyte, the matrix extension of the method could be either tested 
on each analyte again or reduced to a list of representative analytes (if matrix effect is not suspected). 
In the case the validation in the first matrix has been performed on a list of representative analytes, the 
same list could be used for the extension of the validation of the method to a new matrix. In both 
cases, the same analytes could be used for the validation in the new matrix only if these analytes are 
also relevant for the new matrix (e.g. one analyte relevant for the validation in bovine muscle could not 
be relevant for ovine muscle because the drug is not authorised to be used for the ovine species).  

 

Ruggedness:  

Ruggedness studies use the deliberate introduction of minor reasonable variations by the laboratory 
and the observation of their consequences on the results. Ruggedness studies should be conducted 

as it is recommended in the Commission Decision  2002/657/EC [1], by means of experimental 
plans.  
Matrices or animal species could be included in the ruggedness study as factors that could influence 
the results. In this case, applicability study and ruggedness study are combined.  
To investigate the ruggedness of a screening method, it is recommended to focus on one analyte 
found to be representative of the other analytes (if the method displays a wide detection spectrum).  
The ruggedness should be evaluated by the analysis of at least 10 different blank materials and 10 
different materials spiked (or incurred) at the level of interest. It is recommended to perform the 
studies for evaluating the detection capability and the specificity for this analyte as a blind test 
(unknown samples) at different days with different trained operators, if possible. 
When it has been demonstrated that one factor has an effect on the performance of the method, the 
performance characteristics (specificity, detection capabilities) should be determined for this factor. 
Moreover, the impact of this factor on the performance characteristics has to be described in the 
validation report and in the final SOP.  
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5.1.4. Stability 
When the stability of analyte(s) is known (bibliographical references or already characterised in the 
laboratory), there is no need to determine the stability again. Otherwise, the stability of the analyte in 
standard solution, and the stability of analyte in the biological matrix should be determined as detailed 
in the Commission Decision  2002/657/EC [1].  

 

5.2. Determination of specificity/selectivity and detection capability CCβ according 
to alternative matrix-comprehensive approach. 
An alternative matrix-comprehensive approach for method validation is described in Chapter 3.1.3 of 
the Annex to Commission Decision 2002/657/EC [1]. Using this multi-factorial approach reduces the 
number of runs (factor-level combinations) needed for validation [11-12].  

Approach: 

Firstly, eight samples are to be investigated according to the statistical design described in Chapter 
3.1.3 of the Annex to Commission Decision 2002/657/EC [1]. 

After this initial validation study, quality assurance samples (QA-samples) are to be used for validation 
purposes and at least 20 QA-samples per year must be included (see section 6.3.1.). In cases where 
this cannot be fulfilled, the eight-sample-validation has to be repeated every year and as many QA-
samples have to be investigated as possible.  After one year the QA sample results can be statistically 
compared with the combined initial and/or transfer validation data.  

An example of the validation procedure according to the alternative approach is presented in Annex 
III. A comprehensive description of this procedure will be available at the reference contact CRL-BVL 
(Berlin, Germany). 

 

6. Transfer of screening methods between laboratories 
The objective of the abridged validation is to demonstrate that the receptor laboratory is able to apply 
the transferred method correctly in accordance with the method SOP. The SOP used in the receptor 
laboratory must not deviate from the SOP developed in the originator laboratory. Concerning physico-
chemical methods (e.g. LC-MS/MS) and biochemical tests (e.g. ELISA reader), the equipments could 
be purchased from different manufacturers. Particular attention has to be paid to the switching 
between instruments which could strongly influence the results (see section 2.8.).  

Even though the principles of validation (determination of performance characteristics) are common to 
initial validation and to abridged validation of transferred methods, this chapter particularly deals with 
abridged validation requirements.  

6.1. Conditions of transfer 
When a screening method validated in one laboratory (the “originator”) is passed to a second 
laboratory (the “receptor”), then the receptor can use an abridged validation protocol provided that:  

 the receptor laboratory has the necessary equipment and skills to use the method; 

 the receptor laboratory has full access to the original SOP and to initial validation data 
(e.g. validation report);  

 the method is used as described in the original SOP using the same operational 
conditions (matrices, measurement technique, sample preparation, clean-up, critical 
equipment*), the same Screening Target Concentrations and, if applicable, the same Cut-
Off Level(s).  

*If the equipment (manufacturer, reference) is different from that of the originator laboratory, the 
receptor laboratory has to check if this equipment is critical or not for implementing satisfactorily the 
method. If the equipment is not critical, the SOP could be applied exactly as in the originator 
laboratory. In biochemical methods, change in equipment type and/or is apparently not critical (e.g. 
ELISA washer or reader). Concerning ELISA kits, the manufacturer of the kit should be the same as in 
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the initial validation. If the equipment is critical, the SOP could be slightly changed to reach the same 
performance characteristics.  

 

Before abridged validation is undertaken in the receptor laboratory, the receptor laboratory must 
demonstrate that the operational conditions prevailing in the initial laboratory are covered by the 
receptor laboratory. If not, the transferred method will need to have a 'full' validation in the receptor 
laboratory.   

The choice of analytes used for the abridged validation should be based on the one from the initial 
validation and, as a general principle, should be the worst-case examples reported by the originator 
laboratory. However there are some exceptions to this statement. If for example the method has been 
transferred to another country where different antibiotics within an antibiotic family are used more 
frequently compared to the originator country, it would be more appropriate to use these analytes in 
the abridged validation study, provided of course that these analytes are within the scope of the 
original SOP. The receptor laboratory may also have to validate more than one analyte, if the 
originator laboratory has demonstrated significant intra-class variation in response to the test. Again, 
in order to be eligible for abridged validation, the analytes chosen must be within the scope of the 
original SOP.  

NB: In those cases where the receptor laboratory wishes to modify the initial screening method (e.g. 
extend the scope to other matrices, include other analytes etc), a full validation must be carried out in 
the receptor laboratory for the new matrices and analytes.  

When deciding to adopt a screening method which has been developed in the originator laboratory (or 
when purchasing a commercially available screening test), the receptor laboratory must investigate 
the performance of the method by consulting scientific literature, examining data from the originator 
laboratory or supplier (initial validation report), and, if available, data from national and international 
standardisation organisations (e.g. ISO, AOAC, AFNOR).   

Once the method is in place and before undertaking abridged validation, the skill of technicians and 
their ability to implement the method needs to be addressed. Staff must receive training on the 
principles of the method and how to run the test. Once trained, staff must run negative (section 2.5) 
and screen positive control (section 2.6) samples on several occasions to show that they are capable 
of running the test according to the SOP.  

 

6.2. What is included in the abridged validation according to the classical concept 
Provided that the conditions referred to in 6.1. are met, abridged validation may be carried out. By 
definition, abridged validation is less intensive than full (initial) validation. Its purpose is solely to 
indicate that the transferred method will work reliably in the receptor laboratory.  

During abridged validation, only specificity and detection capabilities have to be determined on a 
reduced number of samples (20 samples whichever is the Screening Target Concentration) and these 
characteristics have to be compared to those obtained during the initial validation in the originator 
laboratory (see validation report or scientific articles). The transfer of the method will be valid when the 
performance characteristics are of the same order. A difference in the performance characteristics 
means that the method has not been transferred properly. In these conditions, the receptor laboratory 
has to take advice from the originator laboratory, until the problem is solved.  

 

6.3. What is included in the abridged validation according to the alternative concept 
Provided that the conditions referred to in 6.1. are met, abridged validation may be carried out. 
Principle of validation of transferred methods is the combined use of data of the initial validation and 
data of the abridged validation. This allows a substantial reduction of the workload for the routine 
laboratories. The combination of the gathered data however is only possible if there are no significant 
differences. If the in-house reproducibility obtained in the transfer validation is worse than 1.5 times 
the in-house reproducibility of the initial validation, the receptor laboratory has to reconsider its 
proceeding of the method. 
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In order to reduce the workload to the highest extent possible, a combination validation strategy can 
be applied. The statistical design of the abridged validation is equivalent to the design of the initial 
validation but takes into account only one concentration level. This means that only eight samples 
have to be investigated. These samples have to be fortified at or close to the MRL. 

Additionally quality assurance samples (QA-samples) are to be used for validation purposes. It has to 
be required that at least 20 QA-samples are available per year. In cases where this cannot be fulfilled, 
the eight-sample-validation has to be repeated every year and as many QA-samples has to be 
investigated as possible. 

7. Continuous verification  

7.1. Quality control (QC) samples 
Regardless of the type of screening test (qualitative or (semi-)quantitative), on-going quality control 
(QC) is vital to supplement data generated during either the initial validation or abridged validation 
studies. To this end, each batch of analyses should include both “Negative Control” (blank matrix) and 
“Screen Positive Control" Samples (spiked at the Screening Target Concentration). If the “Screen 
Positive Control" sample gives a “Negative” result (i.e. less than the Cut-Off Value), the batch of 
analyses should be discarded. Similarly, if the “Negative” control samples give a Positive result (i.e. 
above the Cut-Off Value), the batch of analyses should be discarded. In both cases, there should be 
an investigation into why the test has failed and remedial action taken. Results from these samples 
should be recorded continuously and these data should verify that the screening test works reliably 
and has a false-compliant rate of no more than 5% for the target analytes.  

The choice of analytes to include in routine QC samples should follow the same rules as those 
selected for the initial or abridged validation exercise i.e. the worst-case analytes that are listed in the 
method scope or the most relevant analyte in a national control plan.  

The use of spiked samples as QC is applicable to qualitative tests (e.g. tube tests (Premi®Test, 
Delvotest®, COPAN®, etc…), receptor-based tests (Tetrasensor®, Twinsensor®), semi-quantitative 
(e.g. ELISA kits) and quantitative tests (e.g. LC-MS/MS methods).  

It is more problematic (for the reasons described in section 4.3.) to use spiked matrix QC samples for 
microbiological growth inhibition plate tests. In such cases, positive QC samples should at least be the 
spiked antibiotic standard paper discs (for each plate). However it is highly preferable to use incurred 
samples where possible, or spiked 'simulated tissue' slices as used during the initial and abridged 
validation phases.  

The goal of continuous verification is to produce more than 20 quality control results within 12 months. 
QC samples should be stored for a period determined by the laboratory according to stability data 
available for the analyte/matrix. The data obtained with the QC samples should be stored and remain 
traceable as long as the method is used in the laboratory. This includes routine use of commercially 
available test kits.  

The results obtained from the QC samples should be used to supplement the initial and abridged 
validation data. They may be used to verify:  

 the method performance; 

 batch quality of commercially available test kits; 

 quality and stability of reagents and  

 the skill and test performance of the technicians carrying out the analyses.  

 

Within 12 months of routine use of the method, all available validation data (from initial validation, 
abridged validation and quality control) should be statistically analysed. If the number of quality control 
samples is below 20, additional validation samples must be carried out. The sum of initial validation 
results, abridged validation results and ongoing QC results for the "Screen Positive Control" samples 
should raise at least 40 samples during the first year. Then the number of QC should reach 20 
samples each subsequent year. If the test is working reliably and is robust, no more than 5% of these 
40 or 20 "Screen Positive Control" samples should fall below the Cut-Off Level of the test. If the 
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method is not currently employed in the laboratory, the number of QC could be reduced during the 
subsequent years.  

 

7.2. Proficiency tests 
Regular participation in relevant proficiency tests is strongly recommended. On an annual basis the 
CRLs for analytes run proficiency tests for selected analytes for which they have responsibility.  There 
are also other commercial providers in the veterinary drug analyte field and the relevant CRLs can 
give further information on the options available. Investigations and corrective actions should be 
undertaken and documented whenever questionable or unsatisfactory results are obtained. 

 

8. Validation report 
When a screening method has been validated, either in the originator laboratory (initial validation) or in 
the receptor laboratory (abridged validation), a report of the validation study should be drawn up.  The 
initial validation report should: 

 identify the application range of the method, including the ruggedness statements, 
concentration range, matrices, species, matrix conditions and laboratory conditions; 

 describe the validation study design, including the prerequisites, assumptions and formulae 
used in the design of an experimental plan; 

 provide and summarise the results for all validation parameters,  

 identify conditions which do not allow reliable analysis to be performed;   

 address interferences observed during validation studies or during the analysis of quality 
control samples (these ongoing QC data will be added to the validation report later);  

 establish for inhibitor tests a list of the different analytes which have produced a result above 
the cut-off level for each analyte/matrix combination on each plate; 

 if applicable, provide results of participation in proficiency tests. 

When a screening method has been transferred, the receptor laboratory should have access to 
the original validation report.  Additionally the receptor laboratory should: 

 document the source of the method (i.e. from where it was transferred); 

 cross reference the initial validation data, with data used from scientific publications or other 
sources (including references); 

 document on the results of the abridged validation study which it has carried out to verify that 
the method works reliably in their hands.   
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10. Annexes 
 

Annex I. Determining Cut-Off Levels and CCβ in a semi-quantitative screening test.  
 
Example A: 

 MRL = 1.0 µg/kg 

 Desired Screening Target Concentration = 0.5 µg/kg 
 
Twenty (or multiples thereof) different blank matrix samples are 
selected. Replicates of these samples are spiked at the 
Screening Target Concentration, in this case 0.5 µg/kg.  
 
The matrix blank samples and spiked samples are analysed, 
preferably over a number of different days. The range of 
responses in the blank samples is examined. The highest 
response in the blank samples is noted – in this case it is 
0.137 units.  The lowest response in the spiked samples is 
noted – in this case it is 0.252 units.  
 
In the case shown none of the responses of the spiked samples 
overlaps with the range of responses of the blanks. Therefore 
we can say that the CCβ of this screening method is less 
than or equal to 0.5 µg/kg.   
 
In the example shown we can see that the lowest response is 
0.252. Therefore the Cut-Off Level of this test is 0.252 units. 
Any sample giving a response greater than this level is deemed 
to be a 'screen positive' and exceeds the CCβ of the screening 
method.  
 
For this test, as a batch acceptability criterion, the response generated by the “Screen Positive Control 
Sample" must be ≥ 0.25 units otherwise the batch is rejected.   
 
Example B: 

 MRL = 1.0 µg/kg 

 Desired Screening Target Concentration = 0.5 µg/kg 
 
In this example the highest response in the blank samples is 
0.137 units.  However the lowest response in the spiked 
samples is noted – in this case it is 0.132 units.   
 
In this case there is an overlap between the two sample 
populations which is greater than 5% (the responses of two of the 
spiked samples are less than the highest response in the blank 
samples).   
 
A clear Cut-Off Level can not be established (due to the overlap 
of responses between blank and spiked samples).  From these 
data it can be inferred that CCβ must be greater than 0.5 µg/kg 
and the Screening Target Concentration of 0.5 µg/kg can not 
be reliably detected using this method.   
 
Either the method must be modified, or the validation study 
repeated using a higher Screening Target Concentration (provided 
this can be kept at or below the MRL).   
 

Sample 
Number

Negative 
Samples

Spike @    
0.5 µg/kg

1 0.000 0.355
2 0.090 0.252
3 0.000 0.532
4 0.000 0.554
5 0.000 0.408
6 0.070 0.501
7 0.000 0.524
8 0.015 0.559
9 0.000 0.471
10 0.010 0.661
11 0.070 0.642
12 0.129 0.724
13 0.046 0.596
14 0.034 0.599
15 0.041 0.640
16 0.137 0.750
17 0.112 0.655
18 0.120 0.660
19 0.132 0.695
20 0.063 0.635

Sample 
Number

Negative 
Samples

Spike @    
0.5 µg/kg

1 0.000 0.355
2 0.090 0.132
3 0.000 0.532
4 0.000 0.554
5 0.000 0.135
6 0.070 0.501
7 0.000 0.524
8 0.015 0.559
9 0.000 0.471
10 0.010 0.661
11 0.070 0.642
12 0.129 0.724
13 0.046 0.596
14 0.034 0.599
15 0.041 0.640
16 0.137 0.750
17 0.112 0.655
18 0.120 0.660
19 0.132 0.695
20 0.063 0.635
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Annex II. Determining Cut-Off Levels and CCβ in a semi-quantitative screening test.  

Threshold value T:  

SDbBT ×+= 64.1  or technical threshold. 
B the mean response and “SDb” the standard deviation of blank samples.  
 

Cut-off factor Fm:  

SDMFm ×−= 64.1  
M the mean response and “SD” the standard deviation of spiked samples.  
 
For ELISA tests, the response (B/B0 %) is inversely proportional to the concentration. Therefore:  

SDMFm ×+= 64.1  
 
Threshold value T and cut-off factor Fm are matrix-specific.  

 
Graphical representation of threshold value T and “cut-off” factor Fm.  
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Between the mean of blanks B and T the false positive rate is higher than 5 %.  
 
According to the Commission Decision 2002/657/EC [1], the detection capability is validated when:  
Fm > B. 
 
Also the laboratory has to determine the rate of false positive (FP) which is acceptable with the 
method.  
If B < Fm < T, the false positive rate is higher than 5 %.  
In case of Fm > T, the rate of FP is below 5 %. 
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Annex III. Validation of quantitative and semi-quantitative methods according to the alternative 
approach.  
Validation according to the alternative approach is derived from the principles of the experimental 
design used for confirmatory methods (cf. alternative approach in Commission Decision 
657/2002/EC). 
According to this approach, at least 8 samples have to be selected following an orthogonal design. 
Each sample has to be divided into at least 4 aliquots and to be spiked on 4 concentrations around the 
MRL. If samples are no blank samples, their content has to be tested by means of a reference 
method. 
It is recommended to include non-spiked blank matrix samples in order to get a measure of the 
method behaviour regarding blank samples. This serves to determine the false-positive rate and thus 
also serves economic ends, i.e. for each sample in the experimental plan, 5 aliquots have to be 
analysed. The total number of analyses then increases to 40. 
 
The 32 or 40 sub-samples are processed on different days according to the orthogonal design. In the 
framework of this experimental plan, matrix and/or species can be varied on 2 levels each, forming 2 
factors. Moreover the different conditions in the laboratories in which the method is to be used have to 
be taken into account by laying down further factors, each with two factor levels. When selecting the 
factors, exclusively noise factors (which cannot be controlled in routine analysis) are to be taken into 
consideration. This includes for example fluctuations in temperature or the operators' different skills.  
 
It should be noted that skill and matrix influence the measured response through many different 
“paths”. Quite often they provoke interactions with specific measurement conditions (e.g. certain skills 
are required only for certain matrices) or a change of precision under repeatability or reproducibility 
conditions. Therefore when it comes to design and analysis, one has to be aware that results might be 
affected not only by simple factorial “main” effects as in a ruggedness study, but also by interaction 
effects or “dispersion” effects (change of precision). 
 
Up to 7 factors with principally predictable (reproducible) effects (such as incubation temperature or 
incubation time or skill) can be taken into account if the study comprises 8 different samples. With 
more samples, more factors with predictable effects can be taken into account. However, 3 to 7 
factors are sufficient if they represent the major error sources.  
 
In addition, effects from factors with unpredictable effects (e.g. effects from different technicians with 
equal skills or different lots or different measurement days) have to be taken into account. Factors with 
unpredictable effects (e.g. different lots of reagents or media) should be varied 8 times.3 Only the 
combined effect of these factors can be quantified. 
With these factors and the corresponding variation levels the experimental plan is designed.  
The following table describes a typical experimental design for 6 factors with predictable effects and 2 
factors with unpredictable effects. Factor levels 1 and 2, respectively, represent the two categories or 
the two levels (high-low) of the respective factor. 
 

Factors with predictable effects Factors with unpredictable 
effects           

Species Matrix Storage 
of sample 

Tempe-
rature 

Incuba-
tion time 

Skill Day Lot of 
reagent A

Lot of 
reagent B 

Spike levels [ppm] 

1 1 1 1 1 1 1 1 1 0 10 20 30 40
2 2 2 1 1 1 2 2 2 0 10 20 30 40
1 2 1 2 1 2 3 3 3 0 10 20 30 40
1 2 2 2 2 1 4 4 4 0 10 20 30 40
2 2 1 1 2 2 5 5 5 0 10 20 30 40
1 1 2 1 2 2 6 6 6 0 10 20 30 40
2 1 2 2 1 2 7 7 7 0 10 20 30 40
2 1 1 2 2 1 8 8 8 0 10 20 30 40

                                                 
3 In case that not 8 lots are available, one might consider to deviate from the prescribed design and to 
use 4 lots only. 
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A statistical evaluation of the data is performed in order to provide both the required parameters and 
the concentration-response curve for the determination of the false non-compliant rate at different 
concentrations.  
The evaluation is based on a generalised mixed linear model which is described in [Gowik/Uhlig 
2009]. The calculations can be carried out by means of a special software, e.g. InterVal bioscreen. 
 
If the outcome of the evaluation is not satisfactory with regard to the rate of false non-compliant or to 
the rate of false compliant, another cut-off level may be established. Then the calculation of the false-
compliant rate and of the false non-compliant rate has to be repeated.  
 

 

 

 

Note:  
The reference contact for detailed information about the alternative matrix-comprehensive approach is 
the CRL Berlin.  
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