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SUMMARY

STUDY OF FACTORS AFFECTING DECOMPOSITION PROCESS
ANTIBIOTIC SARAFLOXACIN BY PHOTOCHEMISTRY

Photolysis of Sarafloxacin in water was investigated under irradiation using a Xenon
lamp. The results showed that Sarafloxacin photolysis followed apparent first -order
kinetics. Compared with the acidic and basic conditions, the photolysis rate was faster
at neutral condition. Although the presence of ion perclorate did not influence the drug
photodegradation, both of sulfate and cloride can markedly decrease the degradation
rate of Sarafloxacin because they can competitively absorb photons with Sarafloxacin.
Rapid drug dissipation was observed in the presence of additives hydrogen peroxide.
The findings were also substantiated by the quantum yield (@) calculations. The
analytical measurements were carried out with HPLC/PDA.

1. GIOI THIEU

Sarafloxacin  (SARA) thuoc nhom
floroquinolone(FQ) 1a thudc khang sinh
quan trong, co6 tac dung htru ich cho céc
bénh lam sang da ting dugc dung mot
dai rong cho ca vi khuan gram am va
duong [9]. SARA la khang sinh dung
cho thiy san cha yéu la ca, dé chira

nhiéu loai bénh khac nhau nhu dinh
nhot, vi khuan, thuwong han [3]. Hién tai
da tim thdy mot sé tac dung phu cua
thudc, dic biét co lién quan dén su tiép
xuc cua da véi anh sang mat troi. Ngoai
ra mot so tac dung phu cua thubc khi
qua liéu c6 thé gay ra nhu anh huong
dén chirc ning tiéu hoa, nhirc dau, budn
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ngu, mot sb truong hop c6 thé dan dén
nhu ti€u co van, viém gan, mé sang, ha
duong huyét gay tir vong.

Can phai kiém tra can than céc khéang
sinh trong nudc dé tranh cac méi de
doa tim an. Nghién ctu sy phan huy
cua khang sinh trong moi truong nudc
ty nhién 1a viéc rat quan trong. Theo
cac nghién ctu trude day thi FQ c6 thé
bi ph&n huay bai cac qua trinh sinh hoc,
hap phu va quang héa. Trong d6 qua
trinh quang héa c6 nhiéu dic tinh wu
viét hon han [4].

Trong nghién ctu nay ching toi tién
hanh nghién ctu sy phan hay caa SARA
bang phan tng quang héa, nghién ctu
cac yéu t6 anh huong dén qué trinh phan
huy cua SARA trong méi truong nudc.
2. PHUONG PHAP THUC NGHIEM
2.1. Hoa chat, thiét bi.

Chat chuan Sarafloxacin hidrochloride
97,3% (USA). Acetonitrile, Methanol,
NaOH, HCI, Na;SO4, NaCl, H;0,
(Merck).

May nuéc cat siéu tinh khiét héng
Arium Pro. May do pH cua hang Horiba.
May do quang phd tir ngoai kha kién
UV-2900 hdng Hitachi-Nhat. May
khudy tr, may HPLC hing Waters
2695, cot Ultra Aqueous C18 kich thuat
250x3,2nm duong kinh hat nhdi S5um.
2.2. Thuc nghiém.

Dung dich chuan 1ImM SARA duoc pha
trong Metanol giit & nhiét do 10°C. Mot
day dung dich chuan cé nong d6 0,1-5,0

uM duoc pha trong H,O/MeOH (1:1)
dung dé dung dudng chuan.

HPLC/PDA vdéi cot thich Aqueous C18
kich thudt 250x 3,2mm duong kinh hat
nhdi 5um, pha dong la HCOOH 0,5% va
ACN ti 18 75/25, ché d6 diang dong, voi
tbc do6 0,5ml/phat, detector PDA tai
budc song 280nm.

Dung dich lam viéc véi néng do dugc
chuan bi tir dung dich SARA 0,155mM.
pH cia dung dich SARA dugc diéu
chinh bing NaOH 0,IM va HCIO,
0,IM. Cho dung dich SARA da duoc
diéu chinh pH vao binh phan &ng quang
hoa, chiéu xa lién tuc bang dén UV-
254nm, sau mdi khoang thoi gian nhat
dinh 1y 1ml mau cho vao vial dung tich
2ml do ngay bang may HPLC.

3. KET QUA VA THAO LUAN

3.1. Nghién ctu anh hwéng cia pH
dén téc dd quang phan Sarafloxacin
Mot s6 nghién ciru trude do da cho thay
kha nang quang phan cia FQ trong moi
truong nudc phu thuéc nhiéu vao pH
cua dung dich. Hang sb téc do phan ang
& mdi pH khiac nhau ciing khac nhau
dang ké. Trong nghién cau caa ching
t6i anh huong cua pH dén sy phan hay
SARA da dugc nghién ctu tai 5 gia tri
pH tir 2,5 dén 11,5. Pé xac dinh bac
phan ung mdi gia tri pH dugc tién hanh
khao sat ¢ cac nong d6 dau khac nhau
cua SARA.. Nong do con lai cia SARA
theo thoi gian phan ung dugc dinh luong
bing may HPLC/PDA. Két qua thi
nghiém duoc trinh bay trong hinh 1 va 2.
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Hinh 1. Sir bién déi nong dé SARA theo
thoi gian chiéu xg UV-254nm va trong
bong tai tai cac pH khéc nhau;
[SARA]=0,83uM.
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Hinh 2. Dong hoc phan huy cua SARA
khi chiéu xg UV 254nm tai cac pH khac
nhau; [SARA]=0,83uM.

Két qua nghién cau cho thay tai moi
truong trung tinh ¢ pH 6,9 va 9,2 téc do
phan hay caa SARA nhanh nhét véi
hang sé toc d6 phan wng trung binh k =
4,138.10° 16n hon 1,7 1in so véi moi

truong kiém tai pH 11,5 (k=2,320.107%)
nguoc lai & moi truong axit pH 2,5 téc
d6 quang phan lai cham hon rat nhiéu
S0 voi méi trudng trung tinh va kiém,
hang sb téc do phan tng ( k= 0,285.10°°
) thap hon gan 14 1an so véi moéi trudng
trung tinh va thap hon khoang 8 lan so
véi méi truong kiém (Hinh 2). Trang
thai ton tai cua ion phan tr 1 yéu té anh
huong dén qua trinh quang hoa, vi thé
c6 thé giai thich 1a do & méi trudng axit
cau tric cia SARA bén viing hon nén
kho bi phén hiy hon, tai moéi truong nay
nhém axit khéng bi ion hdéa va nhom
amin di bi proton héa hoan toan, ciu
tric cua SARA ¢ moi truong axit cd
dang "H,NRCOOH.

Ngoai ra hiéu suit quang hoa ciing la
mét trong nhiing yéu té quan trong anh
huong dén sy phan huy caa SARA
(Bang 1). Hiéu suit lugng tir cua dang
jon ludng tinh "H,NRCOO™ 1a cao hon
so véi dang anion HNRCOO' hiéu sut
luong tir cua dang cation "H,NRCOOH
la thap nhat. Sy khac nhau vé hiéu suat
lugng tir cia mdi dang 1a 1i do dan dén
su khéc nhau vé téc d6 quang phan cua
SARA theo pH.

Bang 1. Mét sé két qua nghién cizu déng hoc phan huiy cia SARA bang chiéu xa UV

trong cdc moi trwong pH khac nhau.

% % % 4
pH |, . kx10° (s | tyz(s) | ®x107
NH,RCOOH | *NH,RCOO" | NHRCOO
2.5 99.96 0.03 0.00 0.285 2429.2 | 1.190
4.2 98.43 1.56 0.00 0.327 2120.4 | 1.364
6.9 10.99 87.27 1.74 4.120 168.2 | 16.736
9.2 0.01 20.07 79.91 4.156 166.8 | 16.881
11.5 0.00 0.12 99.90 2.320 298.8 | 7.940




3.2.  Khao sat sy anh hwéng ciaa cac
anion vo co.

Nhiéu nghién ctu cho thdy anh huong
C4C ion vo co cd mit & trong nudc ngam,
nuéc thai va nuée bién ciing c6 thé 1am
anh huong dén téc d6 phan Gng cua
phan ung quang hoéa cia hop chit hitu
co, bai vay ching téi nghién ciu su anh
huong cua anion perclorat (ClOy), ion
clo (CI") va ion sulfat (SO%) dén qué
trinh quang phan cua Sarafloxacin. Két

qua duoc trinh bay trong hinh 3 va 4.
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Hinh 3. Sir bién doi nong dé SARA theo

thoi gian chiéu xg UV 254nm khi ¢6 mat
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Hinh 4. Bong hoc phan huy cua SARA

chiéu xa UV 254nm khi c6 mat ion vé co
Qua 0 thi ta thay toc do phan tng phan
hiy SARA giam di dang ké khi c6 mit
ion CI" va SO,%, con ion CIO, thi khdng
anh huong dén qua trinh phan hay
SARA. Sy anh hudng cua cac ion vo co
c6 thé dugc tom tat trong bang 2.
Mot sd chat hiru co ¢ do hép thu manh
& budc séng chiéu xa s& bi phan huy.
Nhitng chat hiru co nay dau tién s& bi
phan hity bang hiéu (mg quang hoc sau
do chung sé phan Gng v6i phan tir oxy
trong nudc chuyén thanh cac san pham
phu. Su oxi hoa ndy bao gém cac budc
nhu sau:

- Budc dau tao thanh cac gbc hitu co R*

Bdng 2. Anh hwéng cia cdc ion vé co dén toc do quang phdn ciia SARA.

UV-254nm, [SARA]=0,83uM, nhiét d6 phan trmg 28+0,5 °C
. [ionvo co] | [SARA] 3,1 3
I k x10 tin (S ®x10
on vo co (M) (umol/L) x107(s™) 12 (S) X
CI 100,00 0,83 2,568 269,9 | 10,431
SO,”~ 33,33 0,83 2,029 344,2 8,181
ClOy 100,00 0,83 4,075 170,0 | 16,552




- Céc phan tng ké tiép cua cac gdc hiru
co R® hoic ROO*®
- Nhitng phan tng két thc.

R+hv —R*®

R*®*+ O, — ROO*
Khi dung dich c6 mat cac ion CI” va
S04 thi téc d6 phan hiy SARA giam
dang ké. Diéu nay c6 thé giai thich la do
khi cac gbc vo co co trong dung dich
xdy ra phan ing canh tranh véi SARA
va lam can tr¢ qua trinh phan hiy cua
SARA. Vi vay ma toc do phan huy cua
SARA bi giam di.

R°+ClI->CI’'+R
R"+S0,"— SO," +R’

3.3. Khao sat anh hwéng ciaa H,0..
C4c chat nhu aceton va hydrogen
peroxide (H;0,) thuong duoc sir dung
dé loai bo céac chat 6 nhiém hitu co trong
cac thiét bi may mdc. Céc chat nay co
thé bj thai vao méi truong va sé la mot
trong nhitng tac nhan anh huong dén qué
trinh quang héa SARA [2],[5].Tién hanh
thi nghiém quang phéan cua SARA Vi
nong d6 H,0, tuong tng l1a 0,1mM,
0,05mM, 0,01mM va 0,001mM. Néng
do cua SARA la 0,83umol/L, cac thi
nghiém tién hanh ¢ pH 6,8 nhiét d6 phan
ting 28+0,5°C, chiéu xa bang dén UV-
254nm. Sau mdi thoi gian nhat dinh rat
ra Iml mau cho vao vial ¢ chira san
0,5ml MeOH la chét c6 thé ngin chan sy
hoat dong cua goc HO®. Két qua khao
sat dugc trinh bay trong hinh 5 va 6.
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Hinh 5. Su bién doi nong do SARA theo
thoi gian chiéu xg UV 254nm khi cé
H,02, [SARA]=0,83mol/L
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Hinh 6. Bong hoc phan huy cua SARA
khi chiéu xg UV 254nm trong moi
truong c6 H,0,.

Bang 3:Sw phan hiy SARA theo nong dé

-3
[':12:;2] k::f; t(s) | dx10°
0,100 | 11,944 | 580 | 40,88
0,050 | 5761 | 1203 | 19,72
0010 | 5221 | 1327 | 17.87
0,001 | 4954 | 1399 | 16,95

Qua bang 3 va hinh 5,6 nhan thay trong
khoang nong do cua H,0, tir 0,001mM
dén 0,1mM véi néng do dau cia SARA
la 0,83 pmol/L khi ting néng do H,0,
thi téc d6 phan ¢ng phan hay ting. Cu
thé khi nong d6 H,0, tang tir 0,001mM
dén 0,05mM thi hing sé téc do ting
khong dang ké tuy nhién khi nong do



H,O, ting tir 0,05mM dén 0,1mM thi
hang s6 tdc d6 phan tng ting gap doi.
Diéu nay duoc giai thich 1a do tai budc
song 254nm H,0, bi phan huy tao thanh
cac goc ty do HO® sy c6 mit cua cac goc
ty do ndy la tic nhan tin cbng chat
SARA, lam téc do phan tng phan hay
tang 1én. Nong d6 H,0, cang 16n thi kha
nang cang tao ra nhiéu géc HO".

H,O, +hv=2HO*

Géc hidroxyl phan ng rat nhanh Vvéi
hau hét cac chat hitu co va mot sé hop
chat vo co. Géc hidroxyl c6 thé tin cong
cac hop chit hiru co theo mét trong ba
kiéu co ché: Ly di mot nguyén ta hidro,
gan vao ndi doi khong bén hoic chuyén
dién tir.

4. KET LUAN

Nhiing két qua trén day cho thay
Sarafloxacin c6 thé dugc loai bo nhanh
trong mdi truong nuéc bang phuong
phap quang hdéa UV. Céac thi nghiém
cling chi ra rang pH thich hop dé nang
cao hiéu suat quang hoa la trong khoang
7-9. Su ¢6 mat cua ion chlorua va sulfat
lam giam hiéu qua qué trinh quang hda.
Téc nhan oxi héa H,0, ¢ nong do thich
hop lam ting toc d6 cua qué trinh phan
hity SARA 1&n nhiéu lan.
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