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24. BÖLÜM 

Toksikolojik Analizler İçin Kromatografik 
Kütüphanelere Güncel Yaklaşımlar

Duygu Yeşim KARABULUT1

Hasan ERTAŞ2

Analitik toksikolojide yöntem seçimi, çözülecek problemlere bağlıdır. Analitik 
strateji, genellikle, nicel tayinden önce bir tarama ve bir doğrulama testi içer-
mektedir. Tarama yöntemi olarak çoğu kez, az sayıda madde sınıfı için mevcut 
olan immünoassay yöntemleri tercih edilmektedir. Tek bir madde veya madde 
sınıfının izlenmesi gerekiyorsa, immünolojik testler, negatif ve pozitif örnekler 
arasında ayırımın sağlanabilmesi için ön tarama da kullanılmaktadır. Pozitif 
sonuçlar ise, en az tarama testi kadar hassas olan ve sonuçta en yüksek düzeyde 
güven sağlayan ikinci bir bağımsız yöntemle doğrulanmaktadır. Analitik toksi-
kolojide en yaygın kullanılan referans doğrulama yöntemi, Gaz Kromatografi-
si-Kütle Spektrometrisi (GC-MS) olmuştur (1). Ancak uçucu olmayan ve polar 
maddelerin, GC-MS ile analizi için zahmetli ve zaman alıcı türevlendirme adım-
ları içermesi nedeniyle bazı sınırlandırmalarla karşılaşılmaktadır. Ayrıca günü-
müzde imalatı ve tüketimi artan yeni yasal veya yasadışı madde varlığı nede-
niyle, klinik ve adli vakalarda ksenobiyotiklerin belirlenmesi için bu maddelere 
yönelik hızlı ve güvenilir tarama yöntemlerine ihtiyaç artmaktadır. Analitik 
kimyadaki mevcut eğilim, birçok bileşiğin tek bir çalışmada eşzamanlı olarak 
belirlenmesi ile bunların oluşumu hakkında önemli bilgiler sağlayan ve ana-
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teknolojik avantaja sahip enstrümantal cihazların sunduğu ve gün geçtikçe 
kullanıcı dostu olan kromatografik sistemlerde bir bileşiğin kimliğine ilişkin 
nihai karar; kimyasal, analitik ve toksikolojik özellikleri dikkate alarak ölçü-
len bileşiğin tam kütle spektrumu ile referans spektrumları arasında görsel 
bir karşılaştırma yapan deneyimli analitik toksikoloğun elinde olacağını da 
belirtmek isteriz.

KAYNAKLAR
1.	 Maurer HH. Multi-analyte procedures for screening for and quantification of drugs in 

blood, plasma, or serum by liquid chromatography-single stage or tandem mass spectro-
metry (LC-MS or LC-MS/MS) relevant to clinical and forensic toxicology. Vol. 38, Clinical 
Biochemistry. Elsevier Inc.; 2005. p. 310–8.

2.	 Hernández F, Ibáñez M, Bade R, Bijlsma L, Sancho J V. Investigation of pharmaceuticals 
and illicit drugs in waters by liquid chromatography-high-resolution mass spectrometry. 
Vol. 63, TrAC - Trends in Analytical Chemistry. Elsevier B.V.; 2014. p. 140–57.

3.	 Ojanperä I, Kolmonen M, Pelander A. Current use of high-resolution mass spectrometry in 
drug screening relevant to clinical and forensic toxicology and doping control [Internet]. 
Vol. 403, Analytical and Bioanalytical Chemistry. Springer; 2012 [cited 2021 Apr 5]. p. 
1203–20. Available from: https://link.springer.com/article/10.1007/s00216-012-5726-z

4.	 Weinmann W, Stoertzel M, Vogt S, Svoboda M, Schreiber A. Tuning compounds for elect-
rospray ionization/in-source collision-induced dissociation and mass spectra library sear-
ching. J Mass Spectrom [Internet]. 2001 Sep 1 [cited 2021 Apr 5];36(9):1013–23. Available 
from: http://doi.wiley.com/10.1002/jms.201

5.	 Schreiber A, Efer J, Engewald W. Application of spectral libraries for high-performance 
liquid chromatography-atmospheric pressure ionisation mass spectrometry to the analy-
sis of pesticide and explosive residues in environmental samples. In: Journal of Chroma-
tography A. Elsevier; 2000. p. 411–25.

6.	 Mueller CA, Weinmann W, Dresen S, Schreiber A, Gergov M. Development of a multi-tar-
get screening analysis for 301 drugs using a QTrap liquid chromatography/tandem mass 
spectrometry system and automated library searching. Rapid Commun Mass Spectrom. 
2005;19(10):1332–8.

7.	 Wohlfarth A, Scheidweiler KB, Chen X, Liu H-F, Huestis MA. Qualitative Confirmation 
of 9 Synthetic Cannabinoids and 20 Metabolites in Human Urine Using LC−MS/MS and 
Library Search. 2013 [cited 2021 Apr 20]; Available from: https://pubs.acs.org/sharinggu-
idelines

8.	 Oberacher H, Pavlic M, Libiseller K, Schubert B, Sulyok M, Schuhmacher R, et al. On the 
inter-instrument and inter-laboratory transferability of a tandem mass spectral reference 
library: 1. Results of an austrian multicenter study. J Mass Spectrom [Internet]. 2009 Apr 1 
[cited 2021 Jun 6];44(4):485–93. Available from: www.interscience.com

9.	 Martinez RI, Boyd RK. Instrument‐independent tandem mass spectrometry database for 
XQQ instruments: The dynamical prerequisites. Rapid Commun Mass Spectrom [Inter-
net]. 1988 Jan 1 [cited 2021 Jun 6];2(1):8–13. Available from: https://analyticalsciencejour-
nals.onlinelibrary.wiley.com/doi/full/10.1002/rcm.1290020104



508 Yasal & Yasadışı Maddeler ve Adli Toksikolojik Yaklaşımlar

10.	 Fabresse N, Larabi IA, Stratton T, Mistrik R, Pfau G, Lorin de la Grandmaison G, et al. 
Development of a sensitive untargeted liquid chromatography–high resolution mass spe-
ctrometry screening devoted to hair analysis through a shared MS2 spectra database: A 
step toward early detection of new psychoactive substances. Drug Test Anal [Internet]. 
2019 May 25 [cited 2021 Apr 5];11(5):697–708. Available from: https://onlinelibrary.wiley.
com/doi/abs/10.1002/dta.2535

11.	 Oberacher H, Whitley G, Berger B. Evaluation of the sensitivity of the “Wiley registry 
of tandem mass spectral data, MSforID” with MS/MS data of the “NIST/NIH/EPA mass 
spectral library.” J Mass Spectrom [Internet]. 2013 Apr 1 [cited 2021 Jun 8];48(4):487–96. 
Available from: https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/full/10.1002/
jms.3184

12.	 Fred W. McLafferty DBS. Wiley/NBS Kütle Spektral Veri Kaydı - 1989 - Wiley Analytical 
Science [Internet]. [cited 2021 Jun 8]. Available from: https://analyticalscience.wiley.com/
do/10.1002/sepspec.9780471628866

13.	 Rivier L. Criteria for the identification of compounds by liquid chromatography-mass spe-
ctrometry and liquid chromatography-multiple mass spectrometry in forensic toxicology 
and doping analysis. Vol. 492, Analytica Chimica Acta. Elsevier; 2003. p. 69–82.

14.	 Stein SE, Scott DR. Optimization and testing of mass spectral library search algorithms for 
compound identification. J Am Soc Mass Spectrom [Internet]. 1994 [cited 2021 Jun 8];5(9):859–
66. Available from: https://link.springer.com/article/10.1016/1044-0305(94)87009-8

15.	 Pavlic M, Libiseller K, Oberacher H. Combined use of ESI-QqTOF-MS and ESI-QqTOF-MS/
MS with mass-spectral library search for qualitative analysis of drugs. In: Analytical and 
Bioanalytical Chemistry [Internet]. Springer; 2006 [cited 2021 Jun 6]. p. 69–82. Available 
from: https://link.springer.com/article/10.1007/s00216-006-0634-8

16.	 Gergov M. Library search-based drug analysis in forensic toxicology by liquid chroma-
tography–mass spectrometry [Internet]. 2004 [cited 2021 Apr 24]. Available from: https://
aaltodoc.aalto.fi/handle/123456789/2443

17.	 Gergov M, Ojanperä I, Vuori E. Simultaneous screening for 238 drugs in blood by liquid 
chromatography-ionspray tandem mass spectrometry with multiple-reaction monitoring. 
J Chromatogr B Anal Technol Biomed Life Sci. 2003 Sep 25;795(1):41–53.

18.	 Dresen S, Kempf J, Weinmann W. Electrospray-ionization MS/MS library of drugs as data-
base for method development and drug identification. Forensic Sci Int. 2006 Sep 12;161(2–
3):86–91.

19.	 Rochat B. Proposed Confidence Scale and ID Score in the Identification of Known-Unk-
nown Compounds Using High Resolution MS Data. J Am Soc Mass Spectrom [Internet]. 
2017 Apr 1 [cited 2021 Jun 9];28(4):709–23. Available from: https://pubmed.ncbi.nlm.nih.
gov/28116700/

20.	 wada. World Anti Doping Agency | wada_td2015idcr_minimum_criteria_chromato-mass_
spectro_conf_en.pdf [Internet]. [cited 2021 Jun 9]. Available from: https://wada-ma-
in-prod.s3.amazonaws.com/resources/files/wada_td2015idcr_minimum_criteria_chroma-
to-mass_spectro_conf_en.pdf

21.	 COMMISSION DECISION. (2002/657/EC)-Official Journal of the European Communities. 
2002.

22.	 Stein S. Mass spectral reference libraries: An ever-expanding resource for chemical iden-
tification. Anal Chem [Internet]. 2012 Sep 4 [cited 2021 Jun 8];84(17):7274–82. Available 
from: https://pubs.acs.org/sharingguidelines



509Toksikolojik Analizler İçin Kromatografik Kütüphanelere Güncel Yaklaşımlar      

23.	 Johnson J V, Yost RA, Kelley PE, Bradford DC. Tandem-in-Space and Tandem-in-Time 
Mass Spectrometry: Triple Quadrupoles and Quadrupole Ion Traps [Internet]. Anal. 
Chem. 1990 [cited 2021 Jun 6]. Available from: https://pubs.acs.org/sharingguidelines

24.	 Jansen R, Lachatre G, Marquet P. LC-MS/MS systematic toxicological analysis: Compa-
rison of MS/MS spectra obtained with different instruments and settings. Clin Biochem. 
2005 Apr 1;38(4):362–72.

25.	 Bristow AWT, Webb KS, Lubben AT, Halket J. Reproducible product-ion tandem mass 
spectra on various liquid chromatography/mass spectrometry instruments for the deve-
lopment of spectral libraries. Rapid Commun Mass Spectrom [Internet]. 2004 Jul 15 [cited 
2021 Jun 6];18(13):1447–54. Available from: www.interscience.wiley.com

26.	 Maurer HH. Hyphenated mass spectrometric techniques - Indispensable tools in clinical 
and forensic toxicology and in doping control [Internet]. Vol. 41, Journal of Mass Spect-
rometry. Wiley InterScience; 2006 [cited 2021 Jun 6]. p. 1399–413. Available from: www.
interscience.wiley.com

27.	 Milman BL. Towards a full reference library of MSn spectra. Testing of a library containing 
3126 MS2 spectra of 1743 compounds. Rapid Commun Mass Spectrom [Internet]. 2005 Oct 
15 [cited 2021 Jun 6];19(19):2833–9. Available from: www.interscience.wiley.com

28.	 Aebi B, Bernhard W. Advances in the use of mass spectral libraries for forensic toxicology. 
J Anal Toxicol [Internet]. 2002 Apr 1 [cited 2021 Jun 8];26(3):149–56. Available from: htt-
ps://academic.oup.com/jat/article/26/3/149/760223

29.	 Maurer HH. What is the future of (ultra) high performance liquid chromatography coup-
led to low and high resolution mass spectrometry for toxicological drug screening? Vol. 
1292, Journal of Chromatography A. 2013. p. 19–24.

30.	 Gergov M, Weinmann W, Meriluoto J, Uusitalo J, Ojanperä I. Comparison of product ion 
spectra obtained by liquid chromatography/triple-quadrupole mass spectrometry for 
library search. Rapid Commun Mass Spectrom [Internet]. 2004 May 30 [cited 2021 Jun 
8];18(10):1039–46. Available from: www.interscience.wiley.com

31.	 Maciej J. Bogusz, Rolf-Dieter Maier , Klaus D. Kruger , Kenneth S. Webb ,bcJulie Romeril 
MLM. Poor reproducibility of in-source collisional atmospheric pressureionization mass 
spectra of toxicologically relevant drugs [Internet]. 1999 [cited 2021 Jun 8]. Available from: 
https://reader.elsevier.com/reader/sd/pii/S002196739900312X?token=ED16CF69BC922EF-
5790D9A1857D7C704229F736E325797D5CD7B58710F69BEE51EE238BD4B78EC15E865A-
C4AD160C566&originRegion=eu-west-1&originCreation=20210608112801


