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Abstracts. Giéi thiéu chung vé chat khang sinh; khang sinh p — Lactam; cac phuong
phap dinh luong B — Lactam. Tép trung nghién ctru: Tbi uu héa cac diéu kién dé diéu ché
dan xuét gira céc chét phan tich va thudc thir 7-Fluoro- 4-nitrobenzo-2-oxa-1,3-diazole
(NBD-F); Téi vu hoa diéu kién tach biang phuong phap sic ky 16ng hiéu ning cao pha
dao st dung detector huynh quang (RP-HPLC); Piéu kién dinh luong; Phan tich mau
thuc, déanh gia kha nang ap dung cua phuong phap. Két qua: Khao sat cac diéu kién tao
dan xuét gitra B- Lactam va thudc thir NBD-F; Khao sat cac diéu kién chay sdc ky; Chon
pha tinh; Chon pha dong; Panh gia phuong phap phan tich; Phan tich mau thyc; Két qua
mdt s phuong phéap khac xac dinh khang sinh cing loai.
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Content
I. Li do chon deé tai

Tach va xac dinh dong thoi khéng sinh B - Lactam béng phuong phap sic ky long
hiéu nang cao (HPLC) str dung detector huynh quang trong mau sinh hoc va dugc pham
1a m6t hudng nghién ctru méi, voi nhiing uu diém cua n6 ngay cang duoc dp dung nhiéu
trong cac phong thi nghiém va phén tich mau dich vu. Trén co s d6, chung t6i chon dé
tai 1a: “Nghién ciru diéu kién phan tich thudc khang sinh ho § - Lactam trong cic
mau sinh hoc va dwoc pham *.
Il. Téng quan
1.1. Khang sinh p - Lactam
1.1.1. Dinh nghia

La cac khang sinh ma phan tir chira vong B-Lactam. Gom cac nhom: penicillin,
cephalosporin, monobactam, cacbapenem trong d6 hai nhém st dung phd bién va 16n
nhat 13 penicillin va cephalosporin
1.1.2. CAu triic va phén loai
* Cac penicillin



Céc penicillin déu c6 cau triic co ban gdm 2 vong: vong thiazolidin, vong p-
Lactam
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* Cac cephalosporin . )
Cac cephalosporin cau truc chung gém 2 vong: vong B-Lactam 4 canh gan véi 1
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1.1.3. Tinh chét vét Iy va hoa hoc

Cac B-lactam thuong o dang bot két tinh mau tring, dang axit it tan trong nuéc,
dang mudi natri va kali dé tan; tan dugc trong metanol va mot sé dung méi hitu co phan
cuc vira phai. Tan trong dung dich axit va kiém lodng do da phan chtra dong thoi nhom —
COOH va —NHa.

Cuc dai hap phu chii yéu do nhan phenyl, tily vao ciu trac khac lam dang pho thay
d6i (dinh phy, vai, sy dich chuyén sang budc séng ngin hoic dai, giam d hap thy).

Céc B-lactam Ia cac axit voi nhém —COOH cé pKy= 2,5-2,8 tuy vao cau trac phan
tir. Trong mdi trudng axit, kiém, B-lactamase c6 tac dung phan cit khung phan tir, mé
vong B-lactam lam khang sinh mat tac dung.

1.1.4. Tinh hinh lam dung khang sinh & Viét Nam va trén thé gi6i hi¢n nay

Ta biét rang, c6 nhiéu loai khang sinh khac nhau, tac dong bang cac co ché khac
nhau d6i véi cac vi tring khac nhau. Khang sinh chi ¢6 tic dung voi cac bénh do vi trung
(bacteria), khong co tac dung voi cac bénh do siéu vi (virus). Pé diéu tri bénh nhiém
tring can biét loai vi tring gy bénh dé chon Kkhang sinh thich hop. Vi thiéu hiéu biét va
vi tin tudng sai 1am, nén & khip noi trén thé gidi, nhat 1a & cac nudc dang phat trién,
nguoi ta da ding khang sinh qua nhiéu, ca khi khong can thiét, khong dung chi dinh va
khéong dung cach. Tir d6, lam cho cac vi khudn dan dan khang thude , viéc chita trj bénh
ngdy cang kho khan va sy 6 nhiém moi truong do khang sinh gy ra cang trim trong hon
[42].

Nam 2000, cac bac si Hoa ky viét 160 triéu toa thudc khéng sinh cho 275 triéu
nguoi dan, mot nua dén 2/3 sb toa d6 duoc coi la khong can thiét.Theo R. Gonzales
[4,46], 3/4 s6 khang sinh dung & ngoai chan 1a cho viém duong ho hép trén trong khi
60% cac truong hop viém dudng hd hip trén 1a do siéu vi, khong can va khong diéu tri
duogc bang khang sinh. Dung cephalosporins bira bai khién enterococus tré nén dé khang
va cling di xuét hién cac vi tring enterococus khang vancomycin. Theo bdo cdo cua



A.W. McCormick [15] nam 2003, ti I¢ pneumococus khang penicillin tding nhanh & Hoa
ky, tac gia dy tinh dén nam 2004, 41% pneumococcus s& dé khang penicillin. Ti 1& vi
tring lao khang thudc ting cao khién phai dung 4 thir thude két hop dé diéu tri bénh lao.
1.2. Cac phuwong phap phan tich dinh lwgng p-lactam

1.2.1. Phwong phdp quang hoc

_ Phuong phap do quang la phuong phap phan tich dya trén tinh chét quang hoc cia
chat can phan tich nhu tinh hap thu quang, tinh phat quang... Cac phuong phap nay don
gian, d& tién hanh, thong dung, dugc ting dung nhiéu khi xac dinh B-lactam, dic biét
trong dugc pham.

1.2.2. Phwong phdp di¢n héa

Mot s6 phwong phap dién hoa da dugc tng dung dé phan tich cac p-lactam nhung
khong pho bién nhiéu. Theo [26], Daniela P. Santos va cdng su str dung sensor di¢n thé
phan tich AMO, dat gidi han phat hién 0,92 uM (0,39 mg/l) trong moi truong dém axetat
0,1M, pH=5,2.

1.2.3. Phuong phap di¢n di mao qudn (Capillary electrophoresis - CE)

Gan day, phuong phap CE dugc st dung rong rai do tinh chat vu viét vé hiéu qua
tach cao, thoi gian tach ngin, luong mau tiéu tén it. Phuong phap da dugc ng dung dé
tach va xac dinh cac khang sinh p-lactam trong nhiéu d6i twong mau khac nhau.

1.2.4. Sic ky bian méng ( TLC)

Phuong phap nay don gian va khong yéu cau thiét bi dic biét dung dé kiém tra
danh gia so bd cac chat phan tich co tinh wu viét , tién hanh nhiéu mau cing mot lic song
song rat tién loi. Khi TLC duge trang bi ph'?ln phat hién 1a mdt may do quang c6 thé phan
tich dinh tinh va dinh lwong. Tuy nhién phwong phap nay chi dung dé dinh tinh.

1.2.5. Siic ky long hiéu ning cao ( HPLC)

Trong nhitng nam gan day, phuong phap HPLC di dong mot vai trd vo cliing quan
trong trong vi¢c tach va phan tich céac chét trong moi linh vuc khac nhau, nhét 1a linh vuc
hoa duogc, sinh hoa, hoa thuc ph'flm, nong hoa, hoa dau, hoa hoc hop chét thién nhién,
phan tich méi truong,... dic biét 1a tach va phén tich lugng vét cac cht.

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong, muc tiéu va ndi dung nghién ciru
2.1.1. Poi twgng va muc tiéu nghién ciru

Hién nay, cac chi tiéu vé chat luong, du lugng cac chat doc hai 1a mét van dé cép
thiét dang dugc quan tdm. Trong do, chi tiéu vé du luong khang sinh trong mau thudc va
mAu sinh hoc 14 mot mang dé tai rat thuc té va quan trong. Nhu chiing t6i da dé cap trong
ban luan van nay, van dé lam dung khong dtiing ham luong khéng sinh dem lai rat nhiéu
tac hai va anh hudng dén sirc khoé con nguoi.

Trong d& tai nay, chat phan tich ma chung toi chon dé nghién ctru 1a ampicillin
(AMP), cephalexin (CEP), cefaclor (CEF) la cac khang sinh B - Lactam dugc st dung
phd bién hién nay.

2.1.2. Noi dung nghién ctru
Tap trung vao nghién ciru cac van dé sau:
1. T6i wu héa cdc diéu kién d@é diéu ché dan xudt giita cdc chat phan tich va thudc thir
7-Fluoro-4-nitrobenzo-2-oxa-1,3-diazole (NBD-F).
- Chon nhiét d6 cta phan Gmg din xuét hoa.
- Chon thoi gian ciia phan tng dan xuét hoa.



2. T6i wu héa diéu kién tach bang phwong phdp sdc ky long hiéu nang cao pha ddo sir
dung detector huynh quang (RP-HPLC).

- Chon budc song cua detector

- Chon pha tinh

- Téi uu hod pha dong: pH, thanh phén, tdc d6 va cac diéu kién khac,. ..
3. Diéu kién dinh lwong.

- Khéo sat khoang tuyén tinh, gi¢i han phat hién (LOD) va gidi han dinh lugng
(LOQ)

- B¢ dung va do lap lai cua phép do

4. Phan tich mdu thye, danh gid khd nang dp dung ciia phirong phdp.
- Phan tich mau duoc pham (mau thudc)
- Phan tich mau sinh hoc (mAu nudc tiéu va mau mau)
- So sanh v&i mot s phuong phap khac.

2.2. Phuwong phap nghién ciru — Phuwong phap RP-HPLC

- 4 let
1 < 8

Hinh 2.1. So' @b chitc niing ciia thiét bi HPLC

1.B6 phan cap dung méi (pha dong) 2. Bom cao 4p

3. Van bom mau 4. Cot tach (pha tinh)

5. Detector 6. May ghi tin hiéu

7. Bom mau ty dong 8. Phan diéu khién, xtr Iy két qua

2.3. Ki thuit din xuit héa cic p- Lactam véi thudc thir NBD-F

Nhu trén di trinh bay, detector huynh quang 1a mét detector rat nhay va c6 do chon
loc cao. Chinh vi li do nay, ki thuat HPLC véi detector huynh quang dang ngay cang
duogc sir dung rong rii trong phan tich lwong vét, nhat 1a trong phan tich cac miu sinh
hoc. Nhung dé sir dung dugc ki thuat nay, doi hoi chat phan tich hay san pham ciia chat
phan tich v6i mot chat khac phai co kha ning phat huynh quang. Trong thuc té, khong c6
nhiéu chit ma ban than n6 tu phat ra huynh quang. Cac thudc khang sinh S - Lactam
cling 12 nhitng chét khong tu phat huynh quang. Pé sir dung duoc ki thuat ndy, ching ta
phai dan xuit héa né voi mot chat khac.
Theo [44], cac tac nhan dan xuit hoa thudng dung 1a:



Cic tac nhan Phan &ng vao nhom
4-Bromomethyl-7-methoxycoumarin | Carboxylic acids

7-Fluoro-4-nitrobenzo-2-oxa-1,3-

diazole (NBD-F) Amines (bac 1 va bac 2) and thiols

1-Dimethylaminonaphthalene-5-

sulfonyl chloride Amines (b4c 1) and phenols

1-Dimethylaminonaphthalene-5-

sulfonyl hydrazine Carbonyls

Trong ban lun vin ndy, chung t6i chon tac nhan dan xuét hoa (thudc thir) 1a:
7-Fluoro-4-nitrobenzo-2-oxa-1,3-diazole (NBD-F).

Co ché phan iing [43]:

Céc B- Lactam c¢6 nhom amin bac mot cé dang cong thirc chung la R;- NH»
Ri- NH, + NBD-F R1-NH-NBD + HF

(B- Lactam)

(NBD-F)

Nhu vay, tic nhan dan xuat hoa NBD-F sé& tin cong va thé vao nhimg B- Lactam co
nhém amin bac moét (-NH,). Co ché phan tng rat don gian, tuy nhién can phai khao sat
cac diéu kién vé nhiét do va thoi gian dé phan tng dat hiéu suit cao nhat.

2.5. Céch tién hanh phan tng:

Diéu ché din xudt giita chét chudn f — lactam va thudc thir NBD-F.

Hut 20 21 dung dich mdi chét chuan ndng d6 100ppm va 60 .| NBD-F 100ppm.
Thyc hién phan mg trong binh diéu nhiét & mot nhiét do va thoi gian thich hop. Dung
dich thu dugc dem pha lodng bang dung mai 14 thanh phan pha dong dén mot ndng do
xac dinh, sau d6 dem phan tich trén HPLC véi detector huynh quang.

D6i v6i miu Blank, 1am twong ty nhu mau phén tich, nhung khéng cho chét phan
tich.

IV. KET QUA VATHAO LUAN ,
3.1. Khdo sat cac diéu kién tao dan xuat giira p - Lactam va thuoc thir NBD-F



3.1.1. Khao sat nhi¢t do phan ing din xuit héa
Nhiét do dan xuit hoa 1a mot yéu td rat quan trong. Nhiét do thich hop, chét phan
tich phan tmg hoan toan v&i thude thir, 1am cho kétqua,cua phép phan tich chinh xac
hon. Trong phan tng cua chét phan tich voi thudc thir NBD-F, tham khao cac tai liéu
trong nudc va trén thé gidi, chiing t6i tién hanh khao sat nhiét d6 tir 50°C dén 80°C. Diéu
kién chay sdc ky la: budc song klch thich Ex = 470nm, budc song phat xa Ep,, = 530nm,
thé tich vong mau V=20 x 1, van tde pha dong v= 1ml/phut. Cot Supelcosil RP-C18, dém
acetat 10mM (pH=4,5), ACN/MeOH/ dém = 25/25/50, thu duogc cac két qua nhu sau:
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Hinh 3.2 . Do thi sw phu thujc S pic vao nhiét dp phan rng
(Ex=470nm, En=530nm, V=20 !, v= Iml/phut. Cét RP-CI8, dém acetat 10mM
(pH=4,5), ACN/MeOH/ dém = 25/25/50)

3.1.2. Khao sat thoi gian phan wng din xuit hoa

Thoi gian cua phan ing dan xuét héa ciing 1a mot yéu to rat quan trong anh hudng
t6i hiéu suat phan tmg. Thoi gian thich hop, phan ¢ Ung xay ra hoan toan, két qua cua phan
tich chinh xac hon. Trong phan ng nay, ching t61 tién hanh khao sat thot gian phan ng
tir 8 phut dén 15 phut. Diéu kién chay sic ky nhu trén, nhiét do dan xuét hoa 1a 70°C va
thu duoc két qua nhu sau:

|+CEP —a— CEF +AMP|
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4500000
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Hinh 3.4. Dé thi biéu dién sw phu thugc Spic vao thoi gian phdn irng



(ACN/MeOH/dém Acetat = 25/25/50. Téc do Iml/phit. Nong dp dém 10mM, pH=4,5;
Ex=470nm; E,=530nm)

3.2. Khao sat cac diéu kién chay sic ky
3.2.1. Chgn bwéc song cua detector
Ex=470nm, Em=530nm
3.2.2. Chon thé tich vong miu (sample loop)
V=20ml
3.2.3. Chon pha tinh
Cotcl8
3.4.1. pH dung dich dém

Anh hudng ctia pH ¢6 ¥ nghia rat 16n d6i v6i trao ddi ion va trao ddi cap . Véi cac
khang sinh ho P - Lactam c6 pKa nam trong khoang 2,6-2,8 1a cic chét co tinh axit yéu,
phtrc cua no vai NBD -F cung mang tinh axit, do d6 viéc sir dung dung dich dém c6 tinh
axit thuong thu dugc cac pic sic ky rd nét . Vi thé, chiing toi chon chon va khao sat thanh
phan dung dich dém CH3COOH/CH3COONa c6 nong do 10mM véi khoang pH thay doi
tir 4,0 — 5,5. Két qua thu dugc nhu sau:
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3.4.2. Ti I¢ thanh phin pha dong

Ti 1& thanh phan dung méi tao ra pha dong c6 anh hudng dén qua trinh rira giai cac
chat mau ra khoi cot tach. Khi ti 1¢ thanh phan pha dong thay dbi thi lyc rira gidi ciia pha
dong thay doi, tc 12 1am thay d6i thoi gian luu ctia chit phan tich ra khoi cot va do d6
lam thay d6i hé s6 dung tich cua chat phan tich.

Dé c6 duoc mot ti 16 thanh phan pha dong phu hop can tién hanh khao sat véi cac ti
1¢ khac nhau. Véi thanh phén pha dong da lya chon gém dung dich dém acetat 10mM,
pH = 5,0; dung m61 ACN va MeOH.

3.4.3. Nong d¢ dém acetat ciia pha dong

Vi cac diéu kién da Iya chon, chiung t61 tién hanh khao sat néng d6 dung dich dém
acetat dé c6 mot thanh phan pha dong 6n dinh va cho hiéu qua sic ky cao. Nong do dung
dich dém dugc lya chon khao sat trong khoang 8-15mM. Néng dd chat phan tich la
10ppm. Sau khi chay sac ki thu duoc két qua sau:



Bing 3.9. Dién tich pic chit phdn tich tai nong dé dém khdc nhau

C (mM) S pic (MAU.S)

CEP CEF AMP
8 5002346 5287564 5812064
10 6210682 7012650 8313428
12 6012578 6816423 7813468
15 5841326 6011986 7280256

(ACN/MeOQH/ dém= 25/25/50. Toc dé Iml/phit, pH=5,0)
3.5. Huong phat trién cia dé tai

Trong ban luan vin nay, do diéu kién con han ché nén chung t6i chi xac dinh duoc
ham luong ciia B - Lactam bang phuong phap HPLC sir dung detector huynh quang.
Chung t6i chi dan xuat hoa duoc cac p - Lactam c6 nhom amin bac mot va so sanh véi
phuong phap dién di mao quan, phuong phap dién hod, phuong phap HPLC st dung
detector uv-vis trong mau duoc pham mau nuGce tiéu. Phuong phap con ¢ thé dugc mo
rong phan tich trong nhitng dang nén mau khac nhau vi dy nhu: miu thyc pham, mau
sira,... va cac mau moi trudng nhu: nudc thai bénh vién, nudc thai trai chin nudi gia
stc... Hay tim ra ki thuat dan xuit hoa cac B - Lactam khong c6 nhom amin bac mét voi
thudc thir NBD-F. Vi vay rit can co nhitng nghién ctu tiép theo dé phat trién phuong
phép 4p dung vao thyc tién hon.

V.KET LUAN
Qua co so nghién ctru cac diéu kién thyc nghiém, véi myc dich img dung phuong
phap sac ky long hi¢u ning cao sir dung detector huynh quang dé tich va xac dinh céac
khang sinh CEP, CEF, AMP trong méu sinh hoc (miu nudc tiéu, miu mau) va duoc
pham, chung t6i thu dugc két qua nhu sau:
Khio sat va chon dwoc thong sé téi wu cho phin tng din xuit héa va qua
trinh chay sic ky:
1. Céc diéu kién t6i uu ctia phan tng dan xuit hoa 1a:
- Nhiét d6 phan tung 1a : 70°C.
- Thoi gian dan xuat hoa 1a : 12 phut.
2. Diéu kién tbi wu dé tach sac ky cac dan xuat B - Lactam nhu sau:
- Pha tinh: Cot Supelcosil RP-Cig vdi kich thude hat nhdi 5 # m cua hing Sulpenco-
Autralia
- Pha dong:
+pH=5,0
+ Ty 1€ ACN/MeOH/dém 1a 25/25/50
+ Nong d6 dém 10mM
+ Téc d6 1ml/phut




+ Chay dang dong

+ Thé tich mau 20 x|

+ Detector huynh quang. Budc song kich thich 1a Ex=470nm, budc song phat
xa En=530nm.

Panh

gia phuwong phap phan tich:

- Xay dung dudng chuan cac khang sinh trong khoang 0,05ppm dén 2,00ppm, hé
sé trong quan cac dudng chudn R? > 0,99

- Gi6i han phat hién LOD cua cac khang sinh tir 0,009ppm dén 0,013ppm. Gidi
han dinh lwvong LOQ tir 0,029ppm dén 0,044ppm.

- D6 chinh x4c ¢ cac ndéng d6 0,15ppm; 0,40ppm; 0,80ppm nim trong khoang

0,10% — 6,

83 %.

- Hé sb bién dong & cac néng do 0,15ppm; 0,40ppm; 0,80ppm nam trong khoang
0,65% - 4,75%.
Phén tich ham lwgng khang sinh trong miu thudc, nuée tiéu va miu mau
Cach xur i mau tién hanh don gian, khong phai 1am giau, hiéu suat thu hoi 1a kha cao:

- V61 mau
- V61 mau

thudc: higu suat thu hdi dat duge tir 99,00% dén 106,00%.
nudc ticu: higu sudt thu hoi tir 96,00% t6i 99,50%.

- V6i mAu mau: hiéu suét thu hoi 1a 93,50%.
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