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A Kinctic Study on the Loss of Sulfamethoxazole in Honey Solutions
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Abstenct

A study on the kinetic of sulfamethivazole m acetase bufter pil 3

& comaining 30% honey ot various wemperatures his beei

o, Samples were aken al tme ok vals itil the concentrsion of sulfimethoxazole remuining was conslint. A% conirnl

o solution of sulfamethexarole i bulTer soluton withoutt honey w

an trested ab samibay conditions. Yhe potcenbEtion of

el Fuethovazole remaining was determinod .'=|'Il_'|.'1|.'1:||'.||1|:}1-.‘:-|L1-:I:rii::l.||'_'.' b sty Brafion - rdarshall sethod.
Resulis showed thas fhe decrease o the concentration of sullamelbosazele n bufler solution poninining 30t ooy
folinwed peewdo firstorder reversible kinetics will the forward rite eonstant of 0L.0503: U L0352 0305 T the reverse fate

copstants of 00593, O,1423; 0208147 hr respectively at 60,
the o value of 20,3459 kealfmole and 21,1272 keabmaole
[ 0 sulinetiosaznle in honey solutinn i1 G0 roem LEkpe

" g &0° O, Reaction (oflowed the Arthenius equation with
far the ferward and reverse reaction respectively, The shelf ik
piture was 5000709 hours,

Ferrwards - kinetic study, culfamethosazole, honey solutive, glycosylamines

Titenduetion

Compouwids Wills an amng group werc known to repdily
repel willy reducing sugars (o form glycosylamines, The
reaction wis the early step of & seraes of resctions known
a5 Mnillard reactions which was associated with the for-
mation of characieristic color and oo in biking fronls
i el ool Schlewcher, 1950

sylfamethosazole was found 1o reast with wlucose did
atler reducing sugirs such as Lactose, maklose and gale-
s, It also reacss wilh reducing sugars found in milk,
prange juice, apple juice and 3 carbobydrate contaning
etk Uacida {19983 reported hat there wias @ degreast in
ol Famelronieaale concentrlicn in ose drinks wiltizh
wits, asseeiated with the formation of glycosilamines.

Honey 15 a source of corbolwdrate which s consumied
daily or taking as aod wilh drug. Honey conlaing + 522
af wtal carbulydrine e, 38.2% uclose, 3 At desirose,
{380 sucrose, T.3% mahose, |.5% olipnsacharide etc
(Criane, 1980

Lo ef o, reported 1he loss of sulfuhinzole i conceqiraced
carhalydrate solutions whizh composilion was s lar Lo
loney The absodbance of sulFathinzole degrensed 57-83%
avpt BA hour at 80T, The auliwrs deseribed he loss of
culfathinzote was due toa comples formation i carbo-
yrate conbiining solution.
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There was @ body of Tlesaures il sulfumethasaenic
coulil react with carbohydrate in loney and 1lis reaclicd
might have an effect on the drug concentralinn il taken
wilh honey, This paper reports the kinetic ol the lnss of
sulfamethoxazole in honey solution ab varous lempss
ranres which allawed prediction of e shelt il ol the
dlriag in honey solulion

Wiaterinls and Flethods

Reogenis

Al chemicals wene reagent grade or benen, skl
sole Clndelr), taturslly pceurred Bty fentleciod e
sl nrzwd, sodium nitdl (Mersk ), ammonies sl
p.f |-naphtvljethyienediamine dilyydroctilonde,  sodiu
Wydireside, ydrochloric acwd, methanol, seetie cid
elactil qeetie aesd, sodivme sceinte, a Tl lesine,
clilaroorm wed aguiadest.

Apficirang

Spectiophotomelzr UVeyisible  (Shimadan U 160
Thin layer chiomatography plates {silica gel ol [F331.
Merckh, pH meter, water il

Chpalinarive e qraniivaive pni i sl midfennae gzt
iap dremnzery wndieion

I o 100 mL volumerric Aask, 50 mg al sl lunethoxazle
wis dissnlved in 5 mloof methanal. 50wl naturalhy
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ercied honey was added and the solution was diluted
witl 0.2 M pcetate buffer pH 3.6 to volume, As standand,
iompg of sulfamethoxnzole was dissolved in 5 mil
micthanof nnd difuted to T3 ml with &0 M acetae huffer
pH 300 These solutions were siored fon 24 howrs 0f room
wemperithee, Filty pl. of each soluion was pippetted and
then wirs spotied o g thin laver chromatoghraphy plate.
The plate was placed in o solvent snaturated chromi-
touraphic chamber with the mobile phase consisted of
acilgmal—methanel (9255 hesane-chlorelorm-glacial
acetic neid (2.5:2.3: 25007 The sumple mnd the standind
wiere e luted, the spots Teeeed were then observed under
the 254 om Y Somp. The new spob with difterent
setention e than that of sooadard salfimethocicoele
solulion was identilied as the repction praducts of
sl Gustetherznde with redieeing carbobipdnates in bosey

Chomttative amitlysis for the concentration of subfanee-
thoxaxole remaining was done by laking 1he spol of
sullimelloxazale Trom she plue, and addition of the
Beatb-peirslill reagent. The absorbames of e conplex
wits mensared by wsing spectrophoioneisie mellod o e
gy of 400 — 8O0 nm. The spot was taken, diluted &n 5
b of 0,1 W MaQH, and centritused at 3000 rping for 3
prinutes, One ml of the supcreatant was translared
quimtitilively wio @ 25 mL volemertric flask, then 0.5 mil
of AN hydrochlorie acid and Diml, 0.1% sodivm nitrite
solud o were slded, Tl solotion was shaken and leaved
2 oprnutes for stmding. One ml of A% snsoniuing
sl fee solution was added and lewveed 3 minutes for
slanding, Then § ml of 0.1% M-{1-naphiyl) ethylene-
dunine was added and leaved 10 minutes for standing.
The solution wies diluted o 25 ml by addition of
aouadest The absorbances of the coleured solarion was
nemsured al che wirvelength between 00 and 500 am 1o
szt e s imm wiveleongih ol the comnplex.

Dhervemeinacion of the glvcove contensy of naliiesly
vgpieiied Bekiey

The coszentration of glucose in lowey was delesmined
by using acidic phenol colorimetric method at 458% nm.
[wentvlive mL of horey was diluted with aquidest in n
0k il volimetric Nask, Five ploof the solison were
pippetad, | omb of 3% phenol asd 5 mL TLED glactl
vere added, and shaken with vortex. This solution was
soved 20 minutes Tor stinding until the solution wmed
srange. The sbsorbance of Uus sulution was imeasured at
4589 pne. The conzentration of glueose was calealnied
wesed o ealibention curve ol puee glucese solutons
ererimmanl Ty e simime et luad.

Tl Levierie stiedied of sulfametfiovazole i laney soluiion

noa L volumetrie Pk, 300 g sulfameihoxazole was
Jrssuleed m 50 ml methanal, dilused oo volume with 0.2

Fomame Tek it 20 2eki4

M oacerate bulfer ph 3.0 10 oblan o concemtraion ol
aulfmethoseale of 400 pedml. Far sample solugion, 56
mbL o the solution was drimsferred anto o 1D ml

volumetric ask.  added W woalume  wath patoeali
cecurred fomey wnd placed oo waterbaly ar s A
atandard, SF ml. of sulfemethoxazale solution wies
teamalerpad mnno s MO0 sl solumeine sk aod seale o
volimme with sguadest, pheed o the spoe comditions s
simple, Al zero ime, 05 L ol gach of the saopbe o
M stimafard soloben wis Geken, e Beanlton-dbasball
reigent wins added s make e 23wl wish e

Ve sthsorbaneas ol these solutmes were oocasiced.
Swmples were abso saken ar Give mervals ©ar 13 onin, 30
g L, 20 204, and 3 howe) aed aealvsed quasnisvely lin
e remaming sullimetbospeele The spoe procedne
swits al=an chone ol wenperaiures 0 oo BT respecioeh

Lt anmalysis

Foietic darn were anabvzed wsing the egmation T G-
ordder reversibele Biogties wcaetios b ddeiermine thie bl
k,owalues
5 - (ke +l,
!-:ui.u.l —."krll]z log A - .‘kﬁl]— e i
2A05

Coatar sl wagious tempeepiures were e plowed according
wor Avarisesing couatlion e abrain e pane consts an o
nenLperit -
Fa
logk = lopA = ——— i
2 303N

The sl Eite of sulfamethoxneole in solution contiinmng
a0 horeey wis caleulated using eguation
I.'ﬁ"u == '.JII' =i II
25030 |
s, —a, )
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Resorlts suomd DHgenssion

Aomoelified Braiow-Macalall colorionetse et wis
el in this sduedy boodetermine e sabilay of sailine-
thosazole mothe presence of neducine. sugars, e ek
fionships hetweon abgorbance and solfimethosaenle con-
centration wis linces over the concenfvation sage 10
LAbprefmil, - U MAHRE S

Chzahidive amalyas ol solbunethosaeale accluima cone
tabniag 0% honey showed 1w spots with abic renciion
times of A3 and L85 respeetively, The TIAT snabysis of
subfamigthosaeoie sandod seluion ar pH 3.0 showed one
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apot with the selention time of 0083 Therctore the
Beoden spot al 0205 was predicied as hat ol 1he reaction
procuct of zulfnnethoxazole with carbohvdeaies o honey
(elvcosylamines ) The glyeosylonines standard was aol
it labbe commaercilly, The spor witlt the eegention gime
ol DEL was taken, clule] and jeacted with Bratton-
darshall reagenr B the aealvsis of sulfamethoxazole
venitimee al te lervals Tor e Kinetic sty The
twsisnen wivelengih ol the sofneibocsnle complex
watl e pespsend s b LS i,

The Binetie study showed that there wag 2 deergase @ the
reamaining  sullamethoxazole  concenieation with an
e i femperdone (Figane 1) The reocton Foblowed
i preainlo Mst-onder reversible Kinetics which was agree
with the reaction of sullamethoxieele with: glucose wul
other reducing sugars. Dt anilysis vsing ayuation 1]
showed linear pleds with the correlation eoelMeient a
B, 707 amd B0° O of —9REG, <DUERD and -0.005]
respectively (Figure 20 These indicated tht the neaction
wits s fest-order reversible,

[ T T E L Y [ i 1 | [

Analvsis ol data using equation {23 showsed (hat the
renction follomweed the Aorhionis with
corfelation cocfficient of —09992 and —05%E1 o the
forward nnd Le reverse reaclions respeclive by (Fizurne 3
The energy of activation Tor the lorward [Eag) s the
reverse (Eal repctions were 2005259 Ecalimole and
21.1272 kcalimole respectively. These cesulis wnpled
bt the reverse  reaction was  mone
deprendent, Eabiapobaton of i Avihenios plag o peon
temmperatury obtimed e Torwand and reverse ceachie
constants  (kize and  Rrpad of OLOGTS el G001R
respectively, The shalf-life of sulfametoseely m 300
howey sololion abluined by equation (31 wis 3600797
bowrs, This was ol lorger tha e shel=lile wl
sullmethoxazele i 3% glucose seluicn o the s
P walue and roon emperatoee e L3 hoor { Lucida, e
al.y. Thiz result agreed with e facl ot the reaction ol
sulfamethoxnzale with olucose was much more rapad
than with ether mona and disaccharides [Lucida, [90E)
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Fagurg | Uhe dectense in sulfumethoxazole coneentratzon in befTer solution pll 3.6
codlaining H0%s honey ol various lenpriures
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Figire 2, First orer revesible kinetic plots of the stability of sulfamethesiale in buffer salution pl1 26 contuiig 230
honey AL varinus lemperitures
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Determinatinn ol the glucess content of haney sctluti
s in ths stady adicated that the glucose conlent Wwas
.4.8402%% which wis lawer than Ut in lierimres. This
alucose comlent was THe BRI reactand which reacied
willy snlfmeloxseale o form the reactivn produst
Cnher reducing suas oceurning i honey such @
bt il suerese fwhich wis ldiolyzed we glicose
anal frnctose} may alse react with the drog. Thas smdy
pnplied that there was o possilility. of an mleraction
hetween sulfametioxazole with carhohydiales feoney.
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