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Abstract. Lya chon phuong phap nghién ctu la phuong phap dién di mao
quan mixen (MECC) véi detector Diod Array (DAD) c6 dd nhay cao.
Nghién ctru chon -lactam nhu: pH, ndng d6 chatpdiéu kién tbi wu tach mot sd
khang sinh dién ly, dién thé, nhiét do... Nghién ctru diéu kién chiét pha ran;
tach va -lactam tir nudc tiéu. Panh gia thong ké phuong phap phén tich.flam
giau Ap dung phan tich mot sé6 mau nuéc tiéu. Panh gia wu khuyét diém cua

phuong phap di¢n di mao quan.
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Content:

Do tinh hinh lam dung khang sinh nén xay ra hién twong nhon thudc khang
thudc, nén phan ham luong thude trong nudc tiéu 1a can thiét
Véily do néu trén, t6i chon dé tai nghién ctu luan van 1a: “Nghién ciru diéu kién

phan tich f-lactam bang phirong phdp dién di mao quan”

CHUONG 1 - TONG QUAN
1.1 Giéi thiéu vé chat khang sinh B-lactam [1,2,10,35]
* Cac penicillin
Céc penicillin déu ¢ ciu trac co ban gom 2 vong: vong thiazolidin, vong p-

Lactam



COOM

Hinh 1.1 Céng thirc Cau tao cdc khdng sinh penicillin

* Cac cephalosporin
Céc cephalosporin ¢6 cau trac chung gom 2 vong: vong B-lactam 4 canh gén

vé6i 1 di vong 6 canh, nhitng cachon bét ddi c6 cdu hinh 6R, 7R. Khac nhau boi cac
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5 NS 3
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COOM

géc R.

Hinh 1.2 Céng thirc Cdu tao cdc khdng sinh cephalosporin

Céac phuong phap phan tich p-lactam

CHUONG 2 - POI TUQNGVA PHUONG PHAP NGHIEN CUU

2.1 Po6i twong va ndi dung nghién ciru
2.1.1 Poi twong
Pgan tich MECC cac Penicillin(PENG), cloxacillin(CLO), oxacilin(OXA)
ampicillin(AMP), amoxicillin(AMO) va cephalexin(CEP)Ia cac khang sinh -
lactam dugc sir dung pho bién hién nay.
2.1.2Noi dung nghién ctru

Noi dung dé tai can giai quyét 1a:

- Lua chon phuong phap nghién ctru 1a phuong phap dién di mao quan mixen
(MECC) vai detector Diod Array (DAD) c6 do nhay cao.

- Nghién ctru chon diéu kién téi wu tach mot s6 khang sinh p-lactam nhu: pH,
nong do chat dién ly, dién thé, nhiét do. ..

- Nghién ctru diéu kién chiét pha ran; tach va lam giaup-lactam tir nuéc tiéu



- Panh gia thong ké phuong phap phan tich

- Ap dung phan tich mot s6 mau nudéc tiéu

- Panh gia uu khuyét diém cta phwong phap
2.2 Phuong phap nghién ciru:

Phwong phap dién di mao quan dién déng hoc kiéu Mixen (MECC)

Ban chat va trung tim cua Su tach ¢ ddy 13 su hinh thanh cac phan tr Mixen
(tiéu phan Mixen - pha tinh gia) trong 6ng mao quan va cac tiéu phan nay sé dan dat
va déng gop vao kha ning cia qua trinh tach sic ky dién di cac chét trén nén cua

dung dich chat dém va chat dién ly trong 6ng mao quan.

O~~~ CHBDBM (mang dién am) [__1__‘> Déng EOF
wm= Chat phan tich 4=  Dong dién di

Hinh 2.1 Cdu triic ctia cac Mixen va dong EOF trong MECC

Co ché cua sy tach cac phan tir trung tinh trong MECC vé co ban van 1a kiéu
tuong tac phan bd cua chat tan, tuong ty nhu trong sic ky cot long-ran (LC) hap
phy, nhung lai dugc diéu khién bai luc dién truong E cua dién thé cao V gita hai
dau mao quan tao, ma khong phai bing ap suat diy pha dong nhu trong HPLC.
Trong k§y thuat phan tich MECC, céc tinh toan vé hé s6 dung tich k;’, s6 dia N cua
cot mao quan, do phan giai R,... cling dya trén co s& tuong ty V&i céc tinh toan cua
hé sic ki cot LC, va ¢ bd sung thém mot sb yéu t6 cho thich hop va ding dén hon

cho hé pha MECC.

2.3 Phan tich dinh lwgng trong phwong phap dién di mao quan



Dua vao cong thic
S; =k, x(
Trong d6:  Sjla dién tich pic (mAU)
Ci 1a ndng d6 chat (mg/l)

CHUONG 3 - KET QUA VA THAO LUAN

3.1 Nghién citu khao sat tdi wu diéu Kién tach p-Lactam
Sau khi khao sat cac diéu kién chay dién di phan tach déng thoi 6 p-lactam, chung

t61 tong két dugc diéu kién tdi vu dé nghién ciru tiép theo nhu sau

Bang 3.8 Tong két cdc diéu kién t6i wu

Ciac yéu t6 biéu kién
Detetor DAD, loai high sense cell
Chiéu dai budc song 198nm

Mao quan silica tran, tong chiéu dai L = 73cm,
Kich thuéc mao quan chiéu dai hi¢u dung L, = 68cm, duong kinh

trong mao quan S0um

Chat tao mixen SDS
Phuong phap bom mau Thuy dong hoc: 10s, 50mbar
Thé dién di 22kV
Dung dich dién di 15mM dém Borat + 75mM SDS, pH = 6,8
Nhiét d6 mao quan 25°C




mal -

248 4 it} 10 12.5 15 17.45 min

Hinh 3.1 Sdc dé ¢ diéu kién t6i wu:

3.2 X4c dinh khoang tuyén tinh ciia phwong phap

Két qua chay mau chuan tai cac ndng d6 tir 0,5mg/1 dén 15mg/l, sic dd dién di
ctia 6 B-lactam nghién ctru dep, cac pic tach nhau hoan toan, hinh pic can déi. Vi
két qua thuc té trén, chung t6i chon khoang néng do tuyén tinh cho phép phan tich
dién di nghién ctru la 0,5mg/l — 15mg/I.

3.3Gi6i han phat hién (LOD) va gi6i han dinh lweng(LOQ) ciia dwong chuan
Gidi han phat hién (LOD) duoc dinh nghia 1a ndng do chat phan tich nhé nhat
ma phuong phap phén tich c¢6 thé phat hién duoc.
- Gi6i han phat hién 13 thong s6 dic trung cho d6 nhay cua phuong phap phan
tich. D& xac dinh LOD ciia cac B-lactam chiing t6i tién hanh x4c dinh LOD duya vao

duong chuan theo cong thirc sau:

LOD =3 +2 (28)

Trong d6: Sy - d¢ léch chuan ctia phuong trinh dudng chuan
b - 14 hé s6 goc ciia phuong trinh hoi qui

- Gi6i han phat hién ciing duoc tinh dya trén ty 6 tin hiéu/nhiéu (S/N)

LOD dugc chap nhan tai nong do ma tai d6 tin hiéu 16n gap 2-3 lan nhiéu
duong nén, théng thuong lay SIN=3

- Gigi han dinh luong cua phuong phap (LOQ) dugc dinh nghia 1a nong do
chat phan tich nho nhat ma phép phén tich van dinh luong duoc chinh xac véi d6 tin
cdy 95%. Theo 1y thuyét théng ké thi gigi han dinh lwong 12 ndng do chat phan tich

c6 tin hiéu phan tich gap 10 lan tin higu nhiéu cia duong nén.



LOQ = 10 *S?y (29)

Chit Phuong trinh HEsd | DG Igch LOD LOQ
phin tich y =a+bx goc | chuan | gy | (mg/)
(b) Sy)
AMO y=11,18+9723x | 97,23 | 19,23 0,59 1,97
PENG y = 9,86 + 53,67x 53,67 | 14,39 0,81 2,68
OXA y=507+121,43x | 121,43 | 20,86 0,51 1,72

CLO y=-11,28 + 127,02x | 127,02 24,15 0,57 1,92

CEP y =-6,22 + 112,02x 112,02 16,28 0,43 1,42

AMP y = 3,28 + 103,21x 103,29 25,44 0,73 2,41

3.4Phan tich mau thuc

3.4.1 Chon cét chiét pha rin cac p-lactam trong miu nwéc tiéu
Khang sinh B-lactam 13 nhitng hop chat vira c6 tinh axit, vira ¢ tinh ba zo, 14 nhitng
hop chat c6 do phan cuc tuwong ddi manh va tan t6t trong moi trudng nudc va cic

dung moi hitu co phan cuc manh nhu methanol, acetonitril...

Sau khi khao sat, so sanh tir thuc nghiém, ching t6i nhan thiy sy dung cot
SPE Oasis HLBdé chiét va lam giau cac khang sinh ho B-lactam trong mau nudc
tiéu c6 hiéu qua hon cot Cig. Két luan trén hoan toan phu hop véi 1y thuyét [34];
pha tinh Oasis 1a su két hop giita tinh twong tac khong phan cuc cua monomer
divinylbenzen va tinh twong tac phan cuc N-vinylpyrolydone,dong thoi ¢é ciu tric
khong gian 160, tao ra nhiéu 16 xdp nén c6 kha niang luu giit tot cac cau tir phan cuc
B-lactam. Nho ¢6 kha nang Iuu gitr B-lactam I6n ma lam tang kha nang lam sach va
lam giau cac B-lactam trong mau nudc tiéu. Vi nhitng vu viét trén, chung t6i chon

cot SPE Oasis® HLB trong nghién ctru nay.
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Hinh 2.9 Cdu triic ciia pha tinh ¢t SPE ding cho cdc mau sinh hoc

So dd phan tich mau thyc nuéc tiéu nhu sau:

Hinh 3.2 So' do phdn tich -lactam trong mdu nuwéc tiéu két hop cét chiét pha ran
Oasis” HLB va MECC

Mau nuéc tiéu tring (lay tir nguodi khong udng khang sinh p-lactam) bao quan
trong tu dong (-15°C) [16] trude khi phan tich (dé tranh phan huy sinh hoc) trudc



khi mang di phan tich. Pau tién miu duwgc thém chuan ¢ nong do Sppm cua 3 thude
khang sinh p-lactam AMO, PENG va CEP, tiép theo duoc axit héa bang axit
sulfosalixylic (dé két tua protein). Mau sau khi axit hoa duoc lic trong 5 phut va
cho vao ly tim & tdc do 10.000 vong/phit. Sau d6 hut 1,5ml mau (dich trong) cho
vao c¢ot SPE Oasis® HLB (dugc hoat hoa bang methanol va nudc). Qué trinh ria
(rtra cac tap chat trong nudc tiéu nhu protein, ure, acid uric, creatinine, cac mudi vo
co...) s& dugc thuc hién bang 8ml dung dichdém phosphat 10*M, pH 6,8 + 10%
methanol. Tiép theo rira v6ilml nuée deion réi hat kho cot bang hut chan khéng.
Céc beta lactam sau d6 duoc rira chiét bang 2ml methanol. Dich rira chiét duoc 1am
kho dudi dong khi ni to trong bé didu nhiét 50°C, sau d6 cin dugc hoa tan biang
1,5ml dung dich dém dién di, loc qua mang loc 0,45um va bom vao may dién
di.Mdi miu do duoc bom 1ap lai 3 lan. Lay két qua dién tich pic trung binh 3 1an

bom.

Két qua néng do p-lactam trong nudc tiéu thém chuan dugc tinh bang cong

thirc sau:
Yo—a
Xg = —p— (mg/h) (34
Két qua tinh toan:
‘ Trong
B- Phuwong trinh Y, X X, mau ban
X - - dau
lactam hdi qui (mAU) (mg/) (mg/l)
(mgl)
AMO 458,3 4,6 £0,5 5,7+0,6 28,5+ 3,1

y =11,18 + 97,23x

CEP y=-6,22 + 112,02x 934,7 84+09 10,2 £1,2 102+114

3.4.2 Uu va nhugce diém cia phwong phap dién di mao quan dién dong hoc
kiéu mixen (MECC)
Phuong phap MECC la mét phuong phap phan tich hién dai cho d¢ tin cay va

hiéu qua tach cao. Phuong phép c6 thé xac dinh dugc trén nhiéu dbi twong khac



nhau bao gém ca chat mang dién tich va chét trung tinh. Phuong phap c6 mot sé dic
diém co ban sau:

- Luong miu phan tich nhd, tdc do phan tich nhanh, thao tic don gian hon
nhiéu so vai ki thuat phan tich HPLC. Trong thi nghiém cua ching t6i, phén tich 6
chat chi trong vong 16 phut.

- Dung dich pha dong ciing nhu mau phan tich thuong dugc pha trong nudc
deion va sir dyng rat it.

- Cot tach 1a dng mao quan nhé, ré, cho hiéu suat tach cao, d& san xuit hon
nhiéu so véi cot HPLC.

Tuy nhién phuong phap ciing c6 mot s6 nhuge diém sau:

- Do flowcell ndm ngay trén mao quan nén d6 nhay cia phuong phap thap hon
s0 v6i phuong phap khac. Gidi han cua nd ¢& mg/l d6i véi detector UV-VIS, DAD.
Trong khi d6 cac phuong phap khac nhu: HPLC c6 gidi han nho hon.

- May 1am viéc & ving dién 4p rat cao nén phai can trong khi lam viéc.

- Luong mau sir dung nho 1a mot wu diém caa phuong phép, dong thoi ciing 1a
nhugc diém cua né. Khi lwong mau nho dan dén sai sé 1on khi phén tich ham lwong
I6n do hé s6 pha lodng cao. Pdi véi mau co6 ham lwong nho, khi ting thoi gian bom
mau thi gay ra hién tuong dodng pic, hiéu suat tach khong cao.

- Thoi gian luu cua cua dung dich phu thudc rat nhiéu vao thanh phan dém,
dung dich dién ly vi vay doi hoi phai can than va ti mi.

3.5 Hudng phat trién cia dé tai

Trong ban luin vin nay, do diéu kién con han ché nén chung t6i chi xac dinh
dugce ham lugng cua B-lactam bang phuong phap MECC trong mau nudc tiéu bang
két hop. Phuong phap con cé thé dugc md rong phén tich trong nhirng dang nén
mau khac nhau vi du nhu:miu mau, mau c4, mau sita... hay cac mau moi trudng
nhu: nuéc thai bénh vién, nudce thai trai chin nudi gia stc...Vi vay rat can cé nhing

nghién ctu tiép theo dé phat trién phuong phap ap dung vao thyc tién hon.

CHUONG 4 - KET LUAN

3. Phan tich ham hrong khang sinh trong miu thuéc va miu nwéc tiéu



-Chiét SPE mau nuéc tiéu: Hiéu suat thu hdi cac mau spike chuan AMO,
PENG va CEPchiét bang cot chiét SPE Oasis HLB tir 81 -84%. Nhu vay cot chiét
pha rin Oasis® HLB sir dung rat hiéu qua dé chiét va lam giau cac khang sinh p-
lactam trong mau nudc tiéu vi thé c6 thé mé rong cho cacnén mau sinh hoc khéc.

- Véi 2 mau nudc tiéu cia ngudi tinh nguyén: Nong d6 AMO phan tichdugc 1a
28,5 mg/l (lay mau sau 5 gid ubng), va nong do CEP 1a 102mg/I (ldy mau sau 6 gio
udng). Cac néng do AMO va CEP phan tich dugc nhu trén phu hop Véi cac thong
s6 dugc dong hoc cua chung [2]. Pay 1a mot két qua rat co ¥ nghia trong nghién ctiu
duge dong hoc cua thudc; danh gia ham lwong B-lactam trong nudc tiéu va trong
mau mau dé dua ra nhung danh gia vé viéc sir dung p-lactam c6 dung cach va liéu

dung hay khong.
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