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INTRODUCTION

Currently FSQS labo ratories  use the T ish le r Bratton-M arahall (Method A) procedure fo r  quantitation  
confirmation of sulfonamide residues in swine tissu e . At the tolerance le v e l (0 .1  ppm) the r e l i a b ly  jhifl 
o f th is  method is  lim ited by a lack of s e n s it iv ity  and s ign ifican t background response. Quantitativ ^
layer chromatography and gas chromatography/mass spectrometry are two techniques that provide sign  
improvements in sen s it iv ity  and accuracy as w e ll as providing needed s e le c t iv it y .  The high sample 
of TLC coupled with fluorescence detection makes i t  an id ea l choice fo r  sen sit ive  screening p r o c e d u r ^ ^ t  
whereas GC/MS provides unambiguous confirm ation. The use of a stab le  isotope in te rn a l standard in J ^  
with GC/MS ana lysis provides the add ition a l b en e fit  of extremely accurate quan titation . Both techn <1 
a llow  quantitation below 0.02 ppm o f sulfam ethazine.

MATERIAL AND METHODS

Sulfamethazine was obtained from P fa lt z  and Bauer, Stamford, Ct. and su lfapy rid in e  was obtained from  
Sigma Chemical Co., St. Louis, Mo. The iso to p ic a lly  enriched in tern a l standard, C labeled  sulfam 
was obtained from KQR Isotope, Cambridge, Ma. Thin layer chromatography was carried  out on s i l ic a  g 
with a preadsorbent spotting layer (LK6D, Whatman, In c ., C lifto n , N .J .)  and v isu a lized  with fluore  
(P ierce  Chemical Co., Rockford, I I . )

An Amico-Bowman scanning spectrofluorim eter and a Hewlett-Packard 5992 quadrupole GC/EI/MS were used 
th is  study.

Th®
For in i t i a l  screening, small samples o f swine tissue (2 .5  g ) were homogenized with ethyl acetate, 
ethyl acetate was partitioned  against 1 N hydrochloric ac id . The acid phase was separated and the P 
adjusted to 6.5. The sulfonamides were then back extracted into methylene ch loride and concentrate al (J). 
to TLC. For GC/MS ana lysis  a l l  samples were in i t i a l ly  fo r t i f ie d  with 13C labeled  sulfamethazine 1« ce<Jtfi  ̂
standard equivalent to 0.10 ppm. Sample workup was conducted according to Method A o f T ish le r s Pr reS,o',e 
S p e c if ic a lly ,  e ither muscle or l iv e r  tissue was extracted with 1:1 chloroform/acetone. Solvent was ^  
by evaporation. Residue was partitioned  between 1 N HC1 and hexane. The hexane phase was dlscarde te 
the aqueous phase adjusted to pH 6.25. Sulfamethazine was extracted with methylene ch loride and e 
to dryness.
Extracts were derivatlzed  with diazomethane p r io r  to ana lys is  by GC/MS (F igure 1 ).

RESULTS

Both techniques have been evaluated in  swine l iv e r  and muscle over the range 0.05-0 .20 ppm sulfaffifij’ . 
The accuracy and precision  of the TLC re su lts  are presented in Table 1. The exce llen t precision*

in«'

f 2)'w ithin -day and day-to -day, as w e ll as the accuracy o f themethodare la rge ly  a function of the use/jMgtf*® f 
an In terna l standard, su lfap y rid in e , and preadsorbent TLC p lates fo r reproducible chromatography ô
In addition the confidence in te rv a l associated with the screening method was evaluated by construct^
350 standard curves in each tissue  using fo r t i f i e d  contro l tissue and measuring the standard error 
estimate (S y*x) fo r each curve. Based on th is  data, fo r  a 95 percent confidence in te rv a l,  a con 
threshold of 0.07 ppm could be estab lished  90 percent o f the time in l iv e r  and 100 percent of the 
muscle. This should ensure that (w ith 95 percent p ro b a b ility ) a l l  v io la t iv e  but r e la t iv e ly  few n° "  10sCf 
samples w i l l  be carried  thrpugh the GC/MS confirm ation procedure. An example of th is  approach is  
in Figure 3.

r  tiS
The accuracy and precision  of the GC/MS quantitation/confirm ation procedure fo r  both muscle and 1 
is  presented in Tables 2 and 3. A major feature o f th is  procedure is  that the data necessary to 
accurately  quantitate and confirm the sulfamethazine is  generated in a s in g le  an a ly s is . In our P . 
both the presence of certain  sp e c ific  ions and the re la t iv e  ra tio s  o f certa in  ion pa irs  are requl ¿„te*' 
confirm ation. In addition the absence of an add ition a l ion is  required to demonstrate the lack 0 , 1°
ference from methyl este rs  of fa tty  ac id s . Figure 4 l i s t s  the necessary conditions which must be 
accomplish confirmation.
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Tabla 1

Accuracy and R eproducib ility  o f Sulfamethazine Concentration aa Determined by TLC

ppm Added ppm Found 
(N -  20)

Mean Day-To-Day
Wlthln-Day COV COV

(6 days)

ppm found 
ppm added x  100

V i *
0.10 0.101 3 .86 5 .56 101

Ltver
0.10 0.101 5.87 3 .6 3 101

TABLE 2

MUSCLE GC-MS QUANTITATION/CONFIRMATION RESULTS

M uscle
Su lfam ethazin e

Added N

Average
Value

C alcu lated
Std.
Dev.

C oeffic ient
of

Variation
C on firm ato ry ’
Requirem ents

0.00 12 Not
Detected — —

(a) (b) (c)

0.05 6 0.053 0.007 12.29 + +  +
0.10 9 0.098 0.005 4.65 + +  +
0.20 6 0.208 0.011 5.21 + +  +

•A s  stated in the R esults and D iscussion Section.
— Im plies requirem ents w ere not m et 
t  Im plies requirem ents w ere m et

TABLE 3

LIV ER  GC-MS QUANTITATION/CONFIRflATION RESULTS

Liver
Su lfam eth azin e

Average
Value Std.

C oeffic ient
of C onfirm atory*

Added N C alcu lated Dev. Variation Requirem ents

0.00 12 Not
D etected — —

(a) (b) (c)

0.05 6 0.050 0.003 6.09 +  +  +
0.10 9 0.104 0.005 4.58 +  +  +

0.20 6 0.211 0.009 4.19 +  +  +

•A s  s tated  in the Results and D iscussion Section. 
— Im plies  requirem ents w ere not m et 
+  Im plies  requirem ents w ere m et
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FIGURE 1

M éthylation with CH2N2

A)

Figure 2

Scanning Curve of Thin Layer Chromatogram 

o f Control and F o rt ified  (0.1 ppm) Muscle

B)
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Figure 4

C rite ria  fo r Confirmation

a ) Co-elution  of endogenous m aterial and in ternal standard.

b ) Presence of ion fragments at m/e 92, 227, 228, 233 and 234. 
No ion fragment at m/e 74.

c ) Ratio o f 228/227 and 234/233 ions should be + 10 percent of 
those values determined in the standard curve.
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