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A Study on Detection Method of Sulfonamides Residues in Raw Milk by HPLC
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Abstract

This experiment was carried out to detect the residues of sulfonamides in raw milk. Raw
milks which does not contain sulfonamides was collected from one of the farm and fortified
with 5 sulfonamides (sulfamerazine, sulfamethazine, sulfamonomethoxine, sulfadimethoxine,
sulfaginoxaline).

The sulfonamides in the fortified sample were extracted and detected by High Perform-
ance Liquid Chromatography. UV /vis detector was used in this experiment,

The results obtained were summarized as follows :

1. Chloroform was good as a extracting solution.

2. 15.5% methanol in PDP as a mobile phase solution was best detective condition for

SMR, SMT, SMM. But for SDM and SQN the best condition was 23% methanol.

3. The detectable limits of SMR, SMT, SMM were 2ppb. but SDM and SQN were 20ppb

because of delayed retention time and relatively low recovery rate.

4. The peaks of SMR, SMT, SMM and SDM were erected at baseline and the apexes were

sharp but SQN was round shape.
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Apparatus
(a) High Performance Liguid chromato-
graphy : Waters, LC, UV /vis detector
model 486 Pump model 51
{b) Column : Nova—Pak C18(3.9x 150mm)
(¢) Column heater
: capable of maintaining
35+0.2°¢ (Waters)
(d) Rotary Evaporator
: Bichi Laboratory tech
(e) Polypropylene plastic tubes : 50mé
(f) Filter paper : Wattman No 100,
pore size 0.45xn
(Millipore)
syringe filter 0.454m)
(gelman acrodisc)
(g) Separatory funnel : 100me, 250mé
Reagents
(a) Potassium dihydrogen phosphate
. quaranteed reagnet
b) Methanol
¢) Chloroform : LC reagent
d) Methylene Chloride : LC reagent
e) Hexane : LC reagnet
)

( : LC reagent
(
{
(
(f) Sulfamerazine standard : Sigma'’s
—8876(SMR)
(g) Sulfamethazine standard : Sigma’s
—6256(SMT)
(h) Sulfamonomethoxine standard
: Sigma's —0508(SMM)
(i) Sulfadimethoxine standard
: Sigma’s —7007(SDM)

(j) Sulfaquinoxaline standard
: Sigma’s —7382(SQN)

LC Solutions
Al4" 7= D, W Commercial Distilled
Water (Z2]#] oF) & iy siEsEHE (Mili Q) i
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{a) Potassium Dihydrogen Phosphate (PD
P)0.1M sol—=DW 2€9) FidrloF27.2g5 &
sl 51 ed 0.45,m filter & of 3},

(c) Mobile phase solution—Methanol}
PDP sole} vl &5 23:77, 15.5 : 84.59] 717

B2 oA zstd o, 7H7b #=elvlS- filteri de-
gassing 3}
(¢) Flush solutlon 12}ell+= D.W, 23}l 3=

50% Methanol, 3}l 1= 10095 Methanol
(d) Extracting solution—Chloroform &
Methylene chloride

Standard solution

(a) Stock solution—SMR, SMT, SMM,
SDM, SQN< 10mg¥ #3}e] zHzF methanol
100deoll E#EsIE = SQNE g3} vtof
sonicated} 31 ¥ 4 YA w9 o)

(b) Working solution—%7] z+zre] stock
soultion D, Wi 1008} 2]}l 1ppme] =] A
13}

Table 1. Sulfonamides concentration of fortified

raw milk. unit : ppb
Sample No.| SMR | SMT |SMM | SDM | SQN
1 2 2 2 20 20
2 5 5 5 30 30
3 10 10 10 50 50
Control 0 0 0 0 0

Sample

Sulfonamide# FoJel#] 42 Ao = golg
HAolAM #plE A% RIS Aoz 38
o 4T YR FPAA s o } o]
g Batstejor 3 Aeodle —40c SRt 8
At

Determination
(a) Fortification of sample

125mé separate funneloll ¥ 10mf$: 2 8 v}
+r Z+zke] Working solution- spiked}led Table
13} -2 g vF 54 sk

(b) & —samplee] 30]9)i= funneldl 50me
] chloroform$r ¥ a1 187+ @ek 187 4], 1
Sink (s ’3‘301 %l to" 13- A2 5% wkEsla] 7

2RI FRF

B3] FEEEE A

(c) Tk (chloroform3
},

(d) funnelel methylene chloride<: 50mg2
(b)eol Aevh4d-& dwste] Mg (o) 9l flask
off wro} m o (Inlfds ARATF ot 4] 319)

)

(e) flaski: Rotary Evaporatorit 32 +0.2C
of| A MR s ¢l 22 sk

(f) $1z% flaskol hexane 5mir H7}sto] 1
b #ersl obe- “:A] potassium dihydrogen
Yol URA] Rgkstul (34 2k ]
@ 3—43%], A 158 1A
(g) long mddleOT Btf 75 £ syrmgefﬁ PDP =

'1‘—51 o ?1

2A0 -9} chloroformo)] %

)& vt flaskell W=

phospate 1mé$5
B ] o

(-F3) - Wl ] Th syringed:
Al A =] shul, ( A}z 8l k&= PDP)
(h) syringe®] niddle-S #} 718+ 1} syringe
filter (0.45:m acrodisc) i} 4-ZF&ku},
(1) syringeir il oyl
bottle(§-&F 2—3m¢) ol 1=t}
(j) LColl 13} 50m¢# injectionsted 71 A}aku},

PDPel-%

Chromatograghic conditions

UV /vis detectro®] wave lengthiz 269nm<}
258nmz sk ¢k flow ratei= 1m¢ /min, column

temperatures= 35 *£0.2C, observance sen-
sitivity<= 0.002 AUFSz 319t}
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Fig 1. Comparision of SDM, SQN chromatogram at wave length 247nm and 269nm.
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Fig 2. Chromatograms of SMR, SMT, SMM fortified raw milk compared with control
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Fig 3. Chromatograms of SDM and SQN fortified raw milk compared with control
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Table 2. Recovery rates of 5 sulfonamides in
2—50ppb fortified raw milk

Fortification, Recovery

Drug ppb rate(%)
SMR 2 88.2
5 89.4
10 91.2
Average 39.6
SMT 2 89.3
5 87.4
10 92.2
Average 89.7
SMM 2 71.5
5 75.8
10 73.6
Average 73.6
SDM 20 46.2
30 48.6
50 51.4
Average 48.7
SQN 20 35.4
30 33.8
50 37.2
Average 35.5

SMR, SMT, SMM 3% &F+= =2 g8
Rty a8y SDMI SQNe 3482 b
= vrorn,

A, R, Long methylene chloride& & H#
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