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Determination of Nebramycin Factor 2,4,55,6 and Kanamycin A in

Fermentation Broth of Streptoalloteichus hindustanus ATCC 31218
Mutant Using 2,4-Dinitrofluorobenzene(DNFB) as a Derivatizing
Agent by High Performance Liquid Chromatography

Young-Keun Park¥, Myung-Yong Park, Seung-Chul Kim and Ho-Gil Yang
Yuhan Research Center, Kyonggi-Do 435-030, Korea

Abstract— A procedure for the high-performance liquid chromatographic determination of Nebra-
mycin factors in fermentation broth of Streptoalloteichus hindustanus ATCC 31218 mutant was
investigated using pre-column derivatization and UV detection. The method is based on pre-column
derivatization of Nebramycin factors with 24-dinitrofluorobenzene(DNFB) in the presence of Tris
(hydroxymethyl)aminoethane. The chromatographic separation of derivatives of Nebramycin factors
and unknown impurities is achieved using reversed-phase column (NOVA-PAK C,;, Waters Co.)
and AcCN : H,O : AcOH (53.0: 46.5: 0.5) as a mobile phase. The mixture of these derivatives were
separated within 35 minutes and the optimum wavelength (A,.,) of the UV detector was 353 nm.
The linearity of response for derivatives of Nebramycin factors is demonstrated for concentrations
up to 500 ug/m/ and the relative standard deviation is less than 0.79%. Detection limit was 1.67 ng
for the 10 W/ sample volume employed.

Keywords ] HPLC, Fermentation broth, Nebramycin factor, DNFB derivation, Reversed-phase Cy,
column, UV detection.
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Table I—Effect of the reaction solution (peak area)
Base 4% DNFB/ Kanamycin A Apramycin Kanamycin B Tobramycin
solution solution (factor 2) (factor 5) (factor 6) cf.
MeOH 7287 1164 * 552 S
pH 10.5 EtOH 35061 3738 * 2156 S
05M Et,CO 101041 106397 105776 117892 C
Tris-H,O AcCN 125949 124577 129171 143832 C
MeOH 9445 * * 3822 S
pH 10.5 EtOH 23475 26300 17191 1762 S
NaCH Et.CO 78578 10414 93150 88770 C
AcCN 68752 17147 60192 95253 C
MeOH 6601 * * 2869 S
pH 10.5 EtOH 19810 1916 43718 * S
KOH Et,.CO 68545 9483 63940 82878 CT
AcCN 53694 10260 50575 90676 C
pH 10.5 MeOH 11889 3228 14300 33518 S
0.1M EtOH 35125 21045 32222 80076 S
NH,CI-NH,OH Et,CO 104596 30228 103704 114682 C
buffer AcCN 108751 27401 116921 148687 C
MeOH 4686 549 * 715 S
pH 9.3 EtOH 34004 9471 * 470 S
Borax Et,CO 489 11383 * 5134 S
AcCN 373 24367 * 532 S
cf. S:sedimented, C:clear, T :tailing effect.
*Not estimated.
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Fig. 7— Calibration curves obtained by the mixture of
Nebramycin factor.
—X—: Kanamycin A, —#— : Kanamycin B,
—a— : Tobramycin, —{+— : Apramycin.
Kanamycin A Y=1339.71 X —104.65 R=0.99997
Kanamycin B Y=1310.86X —852.76 R=0.99993
Tobramycin Y=1554.12X~397.19 R=0.99997
Apramycin Y=_805.90X —107.84 R=0.99999
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Fig. 8 —Typical chromatogram of the derivatized Neb-
ramycin factors.
(A) Standard solution (50 ppm)
(B) Non-conversion fermentation broth, 20X.
(A) : Kanamycin A (1), Tris-DNFB complex (2),
Kanamycin B (3), Tobramycin (4), Apramycin
)]
(B) : Kanamycin A (1), Tris-DNFB complex (2),
factor 4 (3), factor 5' (4), Apramycin (5)
te (min) : (1) 3.65, (2) 7.17, (3) 14.02, (4) 21.44,
(5) 31.05
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Table II—-Recovery of Nebramycin factors from fermentation broth

(a) Conversion fermentation broth ppm (pg/ml)
Sample Kanamycin A Apramycin Kanamycin B Tobramycin
(factor 5) (factor 6)
1 65.99 69.59 58.71 117.18
2 66.21 68.89 58.99 116.61
3 66.15 68.36 58.57 116.64
4 66.13 68.36 58.69 117.31
5 65.96 69.08 58.31 116.40
6 65.73 68.04 59.36 117.06
7 66.21 68.60 58.88 116.66
8 66.15 69.43 58.37 117.17
Average 66.07 68.79 58.73 116.88
+SD 0.16 0.55 0.34 0.34
RSD (%) 0.25 0.79 0.58 0.29
Blank 12.01 16.53 8.19 65.43
Added amount 53.90 51.80 50.70 51.30
Recovery (%) 100.29 100.89 99.69 100.28
(b) Non-Conversion fermentation broth ppm (ug/mf)
Sample Kanamycin A Apramycin factor 4 factor 5'
1 66.73 68.37 58.81 116.56
2 66.15 68.36 59.19 116.63
3 65.66 68.15 59.49 116.45
4 65.66 68.76 58.54 117.07
5 65.89 68.05 59.03 116.99
6 65.81 68.01 58.19 116.57
7 65.60 68.75 58.69 11691
8 65.76 68.60 59.26 116.70
Average 65.91 68.38 58.90 116.74
+SD 0.38 0.30 043 0.23
RSD (%) 0.57 0.44 0.72 0.20
Blank 11.90 16.68 7.97 64.63
Added amount 53.90 51.80 50.70 51.30
Recevery (%) 100.21 99.81 100.46 101.57

SD : Standard deviation.
RSD : Rilative standard deviation.
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