PHUONG PHAP PO QUANG

Muc tiéu :

1. Trinh bay dugc cac dinh luat co ban vé su hép thu anh sang .
2. Trinh bay dugc tng dung phuong phap do quang trong cac xét nghiém hoda sinh 1am

sang.

I.  PINH LUAT CO BAN VE SU HAP THU ANH SANG :

1. Pinh luat Lambert — beer :
Cuong do ctia mot chum tia don sang don sic khi di qua mot dung dich chat hp thu ty 18

nghich véi chiéu day cua 16p dung dich ma né di qua :

I=1o.10M (1)
I I
lo : cudng d6 chum sang téi — S
[ :cuong d§ chum sang 16 ra ngoai a
L : Chié}l d:c‘ly clia méi trudng chat hap tl}u I _ 107
k : hé so hap thu (phu thudc vao ban chat cua I
chit mau va dung méi, budc séng cua chum tia va sl
nhiét do. The Beer Lambert Law

2. Dinh luat Beer :
Su giam cuong do dong sang khi di qua mot dung dich chat hap thu phu thudc vao
s6 luong cac tiéu phan chéat hap thu ma anh sang d6 gip phai trén duong di, nghia 1a phu
thudc vao néng do C cua dung dich chat hép thu :

k=aC (2)

a : hang s6 hap thy
C : ndng d6 chét hap thu

3. Dinh luat Lambert-beer :
Két hop 2 phuong trinh (1) va (2) ta co :

I=1,.10%C

**¥Mot s6 dai luong vé su hip thu 4nh sang can biét
a. Do thiu quang T : (d6 truyén quang) (Transmittance)

T=1/1,=107?C



b. D6 hap thu quang A (ABS : Absorbance) hay mat dé quang OD (Optical
Density) :

A=0D=IgUT
=g 1/103
=g 10°'
= aCl

Trong cung mot didu kién , khi k va L khong doi, mat d6 quang ty 1é véi ndng do
cua dung dich (OD =KkLC ). Do d6 néu so sanh nong d6 C chua biét cua 1 dung dich voi
nong d6 mau Co, ta co:

A=KkLC

—> AJ/A,=CIC,

A, =KLC, ==> C=A/Ax Co

Néu biét duoc ty s6 gitra mat do quang cua 6ng do, 6ng mau va nong do C, cua 6ng
mau, ta sé tinh dugc nong do C cua 6ng can do.

Il.  PHUONG PHAP PINH LUONG PO QUANG :
Dua trén co s mat do quang cua dung dich ty 18 vai nong d6 cia chat do. Po mat do

quang cua cac dung dich bang MAY PO QUANG (photometre hay spectrophotometer ).
Dic diém chu yéu caa may la dong sang sau khi di qua dung dich duoc chiéu Ién té bao
quang dién dé chuyén thanh dong dién ma cuong do cua né do duoc nho 1 dién ké nhay,
duoc khuéeh dai rdi chuyén sang bo phan ghi nhan két qua.
Trong phép dinh lugng do quang, thong thuong qua cac Ky thuat xét nghiém tuong ung
ta chuyén chit can xac dinh X khdng c6 mau thanh hop chit c6 mau RX bing thuéc thir R

thich hop.

X + R — RX — PO PO HAP THU (Do)
Chat can Thubc thir San pham c6 do Po mat d6 quang Do
Xac dinh hap thu ¢ budc song nho MAY PO QUANG

Xac dinh ( kha kién-
can UV-340nm-UV )

-Dung dich do quang phai trong sudt.
-Xac dinh ndng d6 C chua biét cua 1 chat bang cach lam song song véi 1 6ng chuan co
non g do C, da biét trudc
C=A/AcxCo

-Hoic bang cach lap 1 biéu &6 mau hozc dung hé sé ( factor = ColAg)



**Dung mau trang : khi dung dich do c6 chira cac chat khac ( nhu thubc thir tao mau)
cling hap thu cac tia st dung. Pha 1 mau trang (dd khdng hay dd blank) giéng nhu khi
chuan bi dd do, cling cho thudc thir tao mau vao, chi khac la khéng cho chét can xac dinh

vao . Po D cu add do ddi chiéu véi mau trang.

1. CAUTAO CUA MAY QUANG PHO :

Hién nay , cac phong xét nghiém hoéa sinh thuong str dung 2 loai may : quang ké
(photometer) va quang pho ké (spectrophotometer) . Diém khac biét chinh giita 2 loai may
nay 1a ngudn sang , may quang pho ké c6 bo phén tao phd lién tuc ( su dung ling kinh hoic
cach tir ) nghia 1a tao cac chum tia don sac c6 budc song (1) dac trung theo y mudn , trong
khi may quang ké khong c6 bd phan nay ma chi c6 kinh loc mau tao ra tia sang don séic c6
budc song twrong g vé1 mau cua kinh loc.

CAu tao cta 1 may quang phd thudng c6 10 bo phan nhu sau :
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(1) Ngudn sang : Pén tungsten (w) cho anh sang kha kién va dén hydrogen hoic deuterium
(D2) cho phd phat xa lién tuc trong ving tir ngoai .

(2) Guong phan xa : ¢ tic dung hat toan bo céc tia sang phat ra tir ngudn sang vé 1 phia.

(3) Hé théng thau kinh hoi tu va phan ky : ¢6 tac dung chinh cho céc tia sang di song song
vOi1 nhau.

(4) BO phan tao anh sang don sic (monochromator) : ¢ thé 1a lang kinh (reflectance
grating) hoac cach ti (prism ) — chi c6 & may quang pho ké.

(5) Khe sang : ¢6 tac dung chi cho 1 tia sang don sic di qua.

(6) Kinh loc phu : ¢6 tac dung loc céc tia tap khoi dong sang cua tia don séc.

(7) Cuvet dung dung dich chat hap thu

(8) B phan phat hién : 13 t& bao quang dién (phototube) : c6 tac dung tiép nhan dong tia
don sic sau khi dd bi dung dich do hap thu 1 phan, tao nén 1 dong quang dién.

(9) Bo khuéch dai : ¢6 tac dung khuéch dai dong quang dién.



V.

(10) BO6 phan hién thj két qua : ddng hd do thé hién d6 hap thu quang (ABS) hay do
truyén qua (T).
- Cac thdng s6 thu duoc trén b chi thi :
e Trijsb bach phan truyén : T% =0 — 100
e Mat d§ quang hoc hay P$ hip thu :
OD (Abs) = 0.000 — 2.000

AP DUNG PHUONG PHAP PO QUANG TRONG CAC XET NGHIEM HOA
SINH LAM SANG :

1. Phuong phéap do diém cudi (end point method) :

Do sb lugng san pham tao thanh tur thoi diém to bét dau dén thoi diém t két thac phan
g, khi tat ca chat can xac dinh (substrate) da duoc tiéu thu hét.
** Co thé do va tinh két qua : - So véi chuan.
- Nhan voéi hé sb (factor)

** Ky thuat thuc hién :

a. PP hoa hoc : dung cac phan rng hoa hoc dic hiéu cho cac chat can xac dinh .
Vidu:
o Creatinin : phan ung Jaffe, a.picric.
o Ure : ky thuat Bousquet , dung DAM (diacetyl monoxim)
o Protein : phan ang biuret , dung sulfat ddng / méi truong kiém.
o Cholesterol : phan ing Liebermann — Burchard.
o Glucose : dung ortho — toluidine , hoac phan tng khu Somogyi — Nelson ...
b. PP enzyme : dung enzym la thubc thir tac dung da hiéu , chuyén biét trén co chét xac
dinh, cho két qua dung, xac thuc hon phuong phap cb dién,héa hoc, tién hanh nhanh , vi
dinh lwong nén hién nay dwoc ap dung rat phé bién.
Vi du : dung glucose oxidase cho glucose
Urease cho ure
Cholesterol oxidase cho cholesterol
Uricase cho acid uric...

2. Phuong phap do ddong hoc (Kinetic method)

Theo dai dong hoc, mot cach lien tuc qua trinh dién tién cua phan (ing, qua cac thoi

diémto, t1,t2 ,t3 ... ... trong khoang tuyén tinh caa phan ang.

**Ky thuat thuc hién dong hoc Enzym:




Do van tdc tao thanh san pham tu thoi diém to, t1, t2, t3... ... Hoat tinh enzyme duoc
tinh bang cach nhan trung binh cua cac ADo/min véi hé sé riéng caa phan ang (F), ra két
qua la sé don vi U/L

Ky thuat nay duoc ap dung dé xac dinh hoat tinh cua cac thong sé enzyme nhu GOT,
GPT, CPK, ALP, amylase, ... ... )

**Lyu v : tri s6 doi chiéu (gia tri binh thuong) cua cac théng sé co tuy thudc vao loai ky
thuat xét nghiém, diéu kién tién hanh, nhiét do, ... ... ngoai ra cac bién thién sinh Iy ciing
c6 gay anh hudng Ién két qua xét nghiém. Khi nhan dinh két qua nén luu y dén cac yéu té

trén.



