NATIONAL CONFERENCE ON
CHANGING ENVIRONMENT, PLANTS, DISEASES AND HUMAN HEALTH- VULNERABILITY AND IMPACT ASSESMENT FOR
ADAPTATION TO CLIMATE CHANGE: THE ROAD TO FUTURE
Organised by: Department of Botany, St. Andrew’s College (PG), Gorakhpur

ISSN 2321-743X
International Journal of Research in

Engineering and Bioscience
Volume 4 Issue 2 (Pages 31- 38)

IJREB

Journal home page: www.ijreb.org

DEVELOPMENT AND VALIDATION OF LC-MS/MS METHOD FOR THE
ESTIMATION OF CHLOROAMPHENICOL IN HONEY

Vivek Kumar Gaur?, Bhaskar Chandra Dwivedi', *Jitendra Kumar Pandey® and Dominic
Rajkumar®

'DRDC-Ghaziabad, U.P., India
? Department of Chemistry, St. Andrew’s College, Gorakhpur, U.P
*Department of Botany, St. Andrew’s College, Gorakhpur, U.P

ABSTRACT

The objective of this study was to validate a simple, specific, accurate and precise Liquid
Chromatographic Mass Spectrometry method using the technique solid phase extraction (SPE) method, for the
determination of CAP (Chloramphenicol) in honey using certified reference material. Purospher STAR RP-18
end capped (2um) , 50*2.1mm (Merck) column has been used &0.4mL/min flow of mobile phase containing
0.1%formic acid in water and 0.1% formic acid in Acetonitrile were used. The chromatographic separation
was achieved by using elution solution consisting gradient mobile phase and diluent used as water and
acetonitrile (70:30 v/v) were monitored on a Triple Quadrupole mass spectrometer by using multiple reaction
monitoring (MRM) mode. The method was validated over the linearity concentration range of 0.1-5.0 ng/mL.
The limit of detection and limit of quantification were found 0.07 ng/ml and 0.24 ng/ml respectively. The
retention time was 4.0 minute & the total run time was 10 minute. The mean recovery of Chloramphenicol
was found 81.46 % as per ICH guideline. The intra & interday precision and accuracy values were found to be
within the limits as per the ICH guidelines. The method was validated for linearity, accuracy, precision,
specificity, limit of detection, limit of quantification and ruggedness. The developed method was applied to
day to day routine study in Honey.
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INTRODUCTION

Chloramphenicol is an antibiotic which

syndrome, severe bone marrow depression)
[2,3], use of CAP to treat food-producing

has been widely used in farming and stock animals was banned by the European

breeding and to treat bees infected with
bacterial diseases [1]. Because of many, serious

side-effects (e.g. fatal aplastic anemia, grey

Community in 1994 [4] and the European
Community has established a ‘zero tolerance

residue limit” for CAP in food of animal origin,

DEVELOPMENT AND VALIDATION OF LC-MS/MS METHOD FOR THE ESTIMATION OF CHLOROAMPHENICOL IN HONEY - Vivek Kumar Gaur, Bhaskar

Chandra Dwivedi, Jitendra Kumar Pandey and Dominic Rajkumar

Vol. 4 (Issue 2) Page 31



NATIONAL CONFERENCE ON
CHANGING ENVIRONMENT, PLANTS, DISEASES AND HUMAN HEALTH- VULNERABILITY AND IMPACT ASSESMENT FOR
ADAPTATION TO CLIMATE CHANGE: THE ROAD TO FUTURE
Organised by: Department of Botany, St. Andrew’s College (PG), Gorakhpur

including honey [5]. A variety of methods have
been established for determination of CAP
residues in animal foodstuffs, e.g. liquid
chromatography—mass spectrometry (LC-MS),
enzyme-linked immuno-sorbent assay (ELISA),
radio immuno-sorbent assay, gas
chromatography  with  derivatization, and

biosensor assay [6-9].

ELISA has been used for screening
purposes; its sensitivity is poor, it requires large
amounts of solvents, and it is time-consuming.
Impens et al. [10] measured CAP in shrimps by
use of GC-MS and LC-MS. Use of GC-MS
needs complex pretreatment and derivatization.
Ashwin et al; [11] reported that the detection
limit of biosensor-LC— MS was 0.1 pg kg—1,
but the technique gave inconsistent results. So
far, the most reliable method for determination
of CAP residues is HPLC— MS. Vivekanandan
et al. [12] determined CAP in honey by liquid—
liquid extraction (LLE) and HPLC-MS. The
minimum required performance limit (MRPL)
for determination of CAP is 0.3 pg kg—1 in all
food of animal origin [13]. Monolithic columns
(a bed packed with porous particles or a straight
rod of highly porous silica with a bimodal pore
structure) have recently been introduced for use
in HPLC [14-16]. This kind of column is more
permeable and results in lower column
pressure, because of its large pores, so greater
hydrodynamic flow can be used to increase
separation speed. The surface area required for

chromatographic adsorption and desorption is

obtained by creating mesopores on the surface
of the monolith skeleton [17]. Thus, monolithic
column can efficiently separate complex
mixtures with high performance even at high
flow rates. The performance of the method
using monolithic and conventional reversed-
phase columns has been compared.We were not
found the good resolution and peak shape in
monolithic column then finally we tried column
(Merck USA) 50 mm x 2.1 mm RP-18e 2.0u
lower particle size give a better peak shape and
resolution in LC-MS. Althogh the QUEChERS
method, which stands for Quick, Easy, Cheap,
Effective, Rugged and Safe, was developed for
preparation of vegetable and fruit samples for
analysis by GC-MS [18] and is now widely
used. In this technique reversed-dispersive-
solid-phase extraction with a solid adsorbent is
used to quickly remove interfering components.
There are no reports of use of this technique for
analysis of honey. In this study a modification
of the QUEChERS method was used to clean
honey samples. PSA (Primary Secondary

Amine) was used for SPE extraction in Honey.

EXPERIMENTAL
Chemicals and
Chloramphenicol (CAP) standard (>98%) was
obtained from Sigma, PSA was obtained from
Agilent, Milli-Q-Water (MS-
Grade) were obtained from Merck. CAP

Reagents

acetonitrile,

Standard Solution was prepared by weighing
(25 mg) into a 25mL volumetric flask and

dissolved in methanol to create a primary
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standard. The primary standard solution was Chromatography & MS Condition
further  diluted with  diluents  (30:70, Flow rate-: 0.4 ml/min

Acetonitrile:  Water) to furnish working Total run time-: 10 min

solutions with concentrations in the range 0.1 to Post runs time-: 1 min

5.0 ng /ml. Column oven temperature-: 35°C

) Diluent (ACN: Water: 30:70)
Sample preparation

Took 5 g of honey sample in Tarson Mobile phase-: Gradient

50ml centrifuge tube and added 5 ml milli-g- Time %A %A (0.1%Formic
] ) . (0.1%Formic acid in
water vortex for 10 minutes, spiked the samples (min) Acid) Acetonitrile)
with 80%, 100%, 120% level in three replicate, 0.00 100.0 0.0
vortex again for 5 minutes and added 10 ml 1.30 90.0 10.0
ethyl acetate and vortex for 15 minutes, 1.31 15.0 85.0
centrifuged at 4000rpm. After removal of the 2.00 150 85.0
extract, took 5 ml of supernatant in another test 3.00 15.0 10.0
. . . 3.01 90.0 10.0
tube and dried by flushing nitrogen gas at 45°C.
. . . 4.00 90.0 0.0
Dissolved the dry extract in 1 ml diluents
_ 4.01 100.0 0.0
vortex for 5 minutes and added 100 mg of PSA
5.00 100.0 0.0
ntrif for 10 min 4000rpm an
c-e trifuge for 10 minutes ét 000rpm and =50 1000 30
filtered through 0.45 PTFE filter& transferred 500 1000 00
to a LC-vial for analysis by LC/MS. 10.00 1000 00
Liquid chromatography & Mass
spectroscopy MS Conditions:-
Analysis was performed with an Agilent Gas temperature 350°C
(USA) 1260 LC-MS (6460 QQQ) fitted with Nebulizer 30 psi
either a 50 mm x 2.1 mm RP-18e 2.0u column Positive Negative
) Capillary
(Merck USA), the mobile phase was 4000 V 4000 V
0.1%Formic acid in water and 0.1% formic acid Chromatogram TIC
in Acetonitrile followed by gradient at a flow Type
rate of 0.4 mL /min.The column temperature Gas Flow 10 l/min

was 35°C, the injection volume 50 pL, Electro
spray ionization (ESI) in negative-ion mode

was used for mass spectrometry.
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Transition lons and Coligen energy

Cell
Sr. Namg c_)f t_he Precursor | Product Dwell Fragmentor CE Accelarator Polarity
No. Antibiotic lon lon voltage
voltage
1 Chloramphenicol 321 257 200 100 10 4 Negetive
2 Chloramphenicol 321 152 200 100 15 4 Negetive

RESULTS AND DISCUSSION

A rapid, sensitive and rugged solid-
phase extraction ultra performance liquid
chromatography mass spectrometry (LC/MS)
method was developed for determination of
Chloramphenicol honey. The analysis was

performed on a triple-quadrupole mass
spectrometer by multiple reactions monitoring
mode via electro spray ionization. We have
applied many extraction methods but we were
not able to get good recovery [20-21]. Then we
developed solid phase extractionmethod
byusing PSA. different mobile phases were
tried butcould not get satisfactory separation,
well resolved and good symmetrical peaks were
obtained with the mobile phase 0.1%formic
acid in water and 0.1% formic acid in
acetonirtilegradient used The calibration curve
for CAP obtained by plotting peak area ratio
versus concentrations was found to be
constituency accurate and precise over the 0.1-
5.0 ng/mL calibration ranges with Correlation

coefficient (r2 ) > 0.996 The coefficient no

significant injector carry-over effects were
observed. No significance interference was
observed in system performance experiment
determined the good selectivity and specificity
of the CAP during the extraction process in

honey matrix.

The absence of additional peaks
indicates no interference of the endogenous
substances in Honey matrix. The high

percentage of recovery of CAP was found to be
81.46 % indicates that the proposed method is
highly accurate the percentage accuracy and
precision studies obtained were less than 20%
for LOQ and %RSD for 6 replicate injection
obtained 4.5%. Developed method was accurate
and precise as per the ICH guideline. The limit
of detection and limit of quantitation for CAP
was found to be 0.071 ng/ml and 0.238 ng/ml,
indicates the sensitivity of the method and was
with excellent

highly reproducible

chromatography  properties.  Hence this
developed assay method should be applied to

estimation of CAP in Honey matrix.
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Validation parameters and data table are given below:
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Figure 1. Chromatogram for Specificity in the honey samples
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Figure 2. Chromatogram for Chloramphenicol
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Figure 3. Full scan ESI mass spectrum of CAP residue Fragmentationpattern
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Standard solution of Chloramphenicol for %RSD

Chloramphenicol
Std Area Standard area
(0.24ppb)
Inj-1 21
Inj-2 23
Inj-3 23
Inj-4 22
Inj-5 21
Inj-6 22
Mean 22
SD 1.0
%RSD 45

Concen. Obsreved
600
500 - =94, ;
R?= 0.999/’
400
—&— Concen. Obsreved
300
200 ——Linear (Concen.
Obsreved)
100
O T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00

Figure 4. Linearity Plot for chloramphenicol range-0.1,0.2,0.3,0.5,1.0,3.0,5.0ng/ml

Recovery study by spiking in Honey samples at 80%,100%and 120% respectively

Level of | Fortification | Mean %

% RSD
Recovery | (ng/ml) Recovery
80% 0.192 70.50 Mean 81.5
100% 0.240 91.00 SD 10.3
120% 0.288 81.46 %RSD 12.7
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Precision
Area achieved for LOD 0.1 ppb CAP Area achieved for LOQ 0.24 ppb
standard solution of CAP CAP standard solution of CAP
LOD for Chloramphenicol LOQ for Chloramphenicol
Std Area Standard area Std Area Standard area
Inj-1 8 Inj-1 21
Inj-2 8 Inj-2 20
Inj-3 7 Inj-3 20
Inj-4 7 Inj-4 22
Inj-5 9 Inj-5 21
Inj-6 7 Inj-6 20
Mean 8 Mean 21
SD 1.0 SD 1.0
%RSD 125 %RSD 4.8
CONCLUSION is free from interference of the recipients used

Proposed study describes new LC-MS/MS
method for the estimation of Chloramphenicol
in honey. The method was validated and found
to be simple, sensitive, accurate and precise.

Percentage of recovery shows that the method
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