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Abstract

“Chromatography” is the essential separation and analytical method to learn now and in the future. My early experience and studies at the
University of Tokyo and the Tokyo Metropolitan Institute of Medical Science are countercurrent chromatography (CCC) and the aqueous two
—phase polymer system.

At NIH in the United States, CCC with the horizontal flow—through coil planet centrifuge was applied to isolation and purification of me-
tabolites of anticancer drugs and the principle of CCC was also applied to sample pretreatment. At the National Institute of Public Health in
Japan, many various residual analytical methods have been developed for regulatory and administrative research studies. Compounds that are
subjected to food hygienic analysis include food contaminants such as pesticides, veterinary drugs, food additives, natural toxins and physi-
ologically active compounds. In order to obtain reliable analytical data, various chromatographic techniques were applied for residual analysis
of food. The combination of LC and/or GC with MS were applied to ensure the identification of the peak, before taking regulatory action. The
part of developed residual analysis were adopted in the official testing method. An association between exposure to trace hazardous chemicals
such as endocrine disrupting chemicals and an increased incidence of human endocrine disease might be continued to study by accurate and
sensitive analytical method. The hyphenated analytical methods for determination of endocrine—disrupting chemicals such as bisphenol A,
phthalate esters, perfluorochemicals and so on have been studied by the use of LC/MS and LC/MS/MS.

Chromatographic techniques might be applicable with the hopes of realizing scientific risk assessment of the chemicals derived from daily

life products as regulatory sciences.
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Figure 1. Cross—sectional view of the coil planet centrifuge for continous extraction.
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Figure 2. Aglycone formation from daunorubicin by sodium dithionite reduction.
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Figure 3. Isolation of daunorubicin reduction products by CCC
with horizontal flow—through coil planet centrifuge.
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Figure 4. HPLC chromatogram of adriamycin extracts from patient
urine. Urine from a patient receiving adriamycin was prepared, ex-
tracted, and enriched by coil planet centrfuge extraction. Adriam-
mycin (A1) and three metabolites were enriched.
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Figure 5. Overview of stir bar sorptive extraction (SBSE).
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Figure 6. Chromatograms of acyl derivatives of estrogens in river
water by TD—-GC/MS.
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Table 1. Comparison of feed additives and veterinary drugs.

Veterinary drugs

Feed additives
Application growth promotion
Period long (2—3month)
Dose trace
Regulation SAQIF*

Synthetic Antibacterlals

prevention and treatment of
infectious diseases

short

relatively large amount

Pharmaceutical Affairs Law

sulfadimidine, carbadox,

Antibiotics

sulfaquinoxaline, clopidol,
nicarbazin, olaquindox etc.

chlortetracycline, lasalosid etc.

oxolinic acid etc.
ampicillin, kanamycin etc.

*Safety Assurance and Quality Improvement of Feed.
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Figure 8. Total ion chromatogram and mass chromatograms of sulfonamides.
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Table 2. Antibiotics as veterinary drugs and/or feed additives.

Antibiotics Veterinary drugs’ Feed additives"
p-lactams Amoxicillin *
Ampicillin *
Cloxacillin *
Dicloxacillin *
Mecillinam *
Nafcillin *
Penicillin G *
Cepharonium *
Aminoglycosides Apramycin *
Destomycin A * *
Dihydrostreptomycin *
Fradiomycin *
Gentamycin *
Hygromycin B * *
Kanamycin *
Kasugamycin *
Spectinomycin *
Streptomycin *
Tetracyclines Chlortetracycline * *
Doxycycline *
Oxytetracycline * *
Tetracycline *
Macrolides Carbomycin *
Erythromycin *
Josamycin *
Kitasamycin * *
Oleandmycin * *
Sedecamycin *
Spiramycin * *
Tylosin * *
Polypeptides Avoparcin *
Bacitracin * *
Colistin * *
Enramycin * *
Mikamycin *
Polymixin B *
Thiopeptin * *
Virginiamycin * *
Polysaccharides Flavophospholipol * *
Macarbomycin *
Quebemycin *
Polyethers Lasalosid *
Monensin * *
Salinomycin * *
Others Bicozamycin * *
Chloramphenicol *
Fosfomycin *
Lincomycin *
Nosiheptide *
Nystatin *
Novobiocin *
Tiamulin *

a Veterinary drugs: requlated by the Pharmaceutical Affairs Law.
b Feed additives: reguqlted as feed additives in the law concerning Safety Assurance and Quality Improvement of Feed
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Figure 9. Typical LC-ESI-MS-SIM chromatograms of milk extract fortified at 0.1 ug ml™" each macroride
antibiotics.
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Figure 11. Total ion chromatogram and SRM profiles of residual oxytetracycline (sample #1) and chlortet-
racycle (sample #2) in swine kidney by APCI LC/MS/MS.
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Y KEL D, GC[112,113]. HPLC[114,115]). GC/MS[116
—118] % HEE L 724 (Figure 12). BN ROL W RIETIL S
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Figure 12. Total ion chromatogram of 79 pesticides mixture by GC
/MS.
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Figure 13. Levels of patulin in commercially available apple juice samples.
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Figure 14. Chemical structures of PFCs and internal standard
PFOS: perfluorooctanesulfonic acid; PFOA: perfluorpoctanic acid;
PFNA: perfluoronanonic acid; PFHxS: perflurohexanesulfonic
acid.

0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

‘: B

human milk/ng mL"*

y =0.0084x + 0.0168
r=0.78

PFOS concentration in

1 | 1

5 10 15

PFOS concentration
in maternal plasma/ng mL"

J

20
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Figure 16. Schematic diagram of clean—up flow system with liquid
—liquid partition.

P,, P.: pump; L: sample loop; Ri, Ra: reservoir; E: FEP tube; Vi, Va:
valve; C: alumina cartridge; F: UV detector; S: syringe
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Figure 17. HPLC chromatograms of fish tissue extract spiked with
10ppm of sulfonamides by the clean—up system.

Sample was prepared by 3 tubes of liquid—-liquid partition system
Peak a, sulfamonomethoxine; b, sulfadimethoxine; ¢, sulfaquinox-
aline.
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