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Chwong 4
PHU'O'NG PHAP LY TAM

MUC TIEU HQC TAP
1. Trinh bay dwoc nguyén Iy ly tam.
2. Liét ké duoc cdc logi mdy ly tdm va néu iing dung tirng logi trén lam sang va
trong nghién ciru.
3. Trinh bay dwoc cdc buwéce vdn hanh va bdo qudn mdy ly tam.

NOI DUNG

1.LY TAM

Ly tdm la phwong phap dung lyc ly tAm (C = mv2/R) dé phén tach cac phan tir
c6 khdi lwong riéng (p) khac nhau trong mot dung dich hén hop nhiéu thanh phan.

Phuong phap ly tAm 1a mét trong cac phwong phap vat ly dang tin cay dung
trong cdng nghiép san xuit thuc phdm, ruwou bia va nghién ciru y sinh hoc, té bao.
Nhirng rng dung ky thuat ctia phwong phap ly tim gém lwa chon va phan 1ap céc té
bao, cac bao quan va cac phan tit.

Trong y hoc, ly tdm dwoc (rng dung nhiéu trén ldm sang va trong nghién ctru.
Tuy muc dich st dung ma nguoi ta dung cac loai may ly tam khac nhau. Mac du
vay, cAc may ly tAm nay déu cé nhirng nguyén tic hoat dong co ban chung.
1.1. Nguyén ly ly tam

Sw ly tAm duwa trén co s& la bat ky mot vat nao chuyén dong vong tron & mot
toc d goc nhat dinh budc phai chiu mét lwc F hwéng ra ngoai. Lwc nay duoc goi la
Iwc ly tam. Do 16m cha lwce ly tdm F phu thudc vao téc d6 géc w (radian) va ban kinh
quay r (cm).

F=wr (1)

Hinh 4.1. So d6 géc quay va ban kinh quay
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F thuwong dwogc thé hién trong cic thuat ngit vé lwc hit cda trai dit va sau d¢

dwoc quy cho la luc ly tdm RCF hodc duwgc goi chung hon la sé lan g.
RCF = (2)

D€ sir dung dé dang, lwc ly tim dwoc thé hién trong thuét ngir s6 vong quay
trong mdt phit rpm (revolutions per minute), téc dd hoat dong ma may ly tim thé
hién. Tir gid tri rpm c6 thé bién d6i thanh radians & phwong trinh:

w= (3)
Taco: RCF= = 1,119 (rpm)x 10 -5 (rpm)? r (4)

Phwong trinh trén dung dé tinh toan RCF cua m('_it mau quay trong maot rotor
ma mau nay c6 khodng cach r, tinh tir trung tim cta rotor. Vi du: Mét 8ng ly tam
quay trong mot rotor ¢ dinh c6 rmin = 4,8 va rmax = 8,0 cm, dwoc quay véi téc do
12.000 rpm. Luc ly tdm & 6ng ly tam nay la bao nhiéu?

Theo phuong trinh (4), ta cé:

RCF mi¢ngéng = (1,119 x 10-5) (12.000)2 x 4,8
RCF asysng = (1,119 x10-5) (12.000)? x 8,0
Nhu viy ta thiy & day lrc ly tdm & miéng va day 6ng ly tAm khac nhau gan

gdp d6i. Dé tinh toén, cac gia tri RCF c6 thé dwoc thé hién nhw gia tri trung binh cia
RCF, nghla la gia tri nay la s trung binh cua cac gia tri ctia lyc ly tim & miéng va

day ong ly tam.
1.2.Pon vily tim - hé s6 lang

Vit chat khi quay quanh mot truc sé chiu mot luwc ly tam F. Duéi anh huwdng
ctia lc nay, chiing bi ling vé phia day ctia 6ng ly tAm v&i mét téc dd v, duoc tinh
todn béi phwong trinh sau:

v= =0 w?r(5)

r: khodng cdch tir truc ctia sw quay dén phdn tir hodc phén ti ldng (cm )

F: thé tich cua phan tir (cm3)

Pp: ty trong cua phan tir (g/cm?3)

Pm: ty trong cua méi trwong (g/cm3)

fla hé s6 ma sdt (g/giay)

Dang phwong trinh nay dwoc thé hién trong thuat ngit hé sé lang S ctia phan
tir lang, d6 la téc d6 1dng cta né trong 1 don vi clia trwong luc F.

S= (6)
S=0 (7)

Cac don vi cha S 1a gidy va vi nhiéu phan tir c6 ¥ nghia sinh hoc cé cac hé sé
lang hon 10-3 gidy nén con s6 nay dwoc xac dinh nhw 1a 1 don vi Svedberg- tén
ngudi ddu tién tim ra cach phan tich nay. Do d6, cic dwéi don vi clia Ribosome
hodc céc tiéu phan khéc c6 1 hé s6 1dng 18 x 10-3 gidy dwoc goi la 18S.
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Hé s6 ma séat cia mét phén tir phu thudc vao kich thwéec, hinh dang cia né va
vao dd nhét clia méi trwdng chira né. PSi véi mot phan t& hinh cdu c6 béan kinh rm,
hé s6 ma sét c6 thé dwoc tinh todn béi phwong trinh sau:

f=61mMrm (8)

n: do nhét ciia méi trudmg (g/cm.gidy)

rm: bdn kinh cia phén tir

Nhu vay, hé s6 ling dwoc ting 1én béi kich thwéc, hinh dang va ty trong cla
méi trudmg trong d6 chiing dang chuyén dong. Vi c6 nhiéu diéu kién khac nhau nén
viéc hiéu chinh né 13 cin thiét. Hé s& 1ing thuong dwoc hiéu chinh thanh maot gia tri
sé dat duoc trong méi trwomg véi mot ty trong va dé nhét cla nuéce & 20 dd C. Sy
hiéu chinh nay c6 thé dwoc thuwc hién bdi toan hoc khi sir dung phuong trinh:

S20w = Stm (9]

Sem: hé s6 lédng khéng dwoc hiéu chinh trong méi truérng m va nhiét dg t

1 tm: d0 nhét cia méi trwong & nhiét do ly tam

n 20w: d6 nhoét cua nwoce & nhiét dé 20°C

pp: ty trong cuia phdn ti hodc phdn tir trong dung dich

p zow: ty trong cua nwéc & 20°C

Tich phan trong khoang to dén t thi:

S =
t; - to: khoang thoi gian d&€ mot phan tir chuyén dong tir vi tri ro dén e
tte—-to=

Néu rt va ro 1a ngang bing nghiém ngat cho cac gia tri ban kinh & miéng va
day 6ng ly tam thi T = tt - to la thoi gian ddi héi dé lam lang cac phan t&r véi mot hé
s6 1ang da biét.

1.3. C4u triic may ly tam

May ly tAm c6 c4u triic chung gom céc bd phdn nhu sau:

- Rotor (head): truc quay

- Gia d&: gin véi truc thing cla rotor, 1a vi tri chira 6ng mau, gém:

+ Gia d& ¢ dinh: chat ling sau ly tim khong kéo hoan toan xudéng day 6ng.
Gid do géc nghiéng: chat lang nam léch géc xa day 6ng nghiém. Gid d& goc
thdng: chat ling ndm & doc thanh phia xa 6ng nghiém

+ Gia d& di dong: khi ly tam, 6ng miu quay nam ngang véi mét phang nén,
lwc ly tam tac dung tdi da, kéo hoan toan chat lang xuéng day dng

- Nip budng rotor

- BO phan diéu khién

- Mot s6 may c6 thém bd phén lam lanh, phanh, may do téc dd goc
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Hinh 4.2. M4y Iy tam
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Hinh 4.3. Nguyén ly tich mau cta cac loai rotor
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- Rotor truc c6 dinh (fixed-angle): Khodng cch tir moi trwong dén vi tri
ldng ngan, Rut ngén thoi gian ly tam, Dwoc (ng dung rong dai.

- Rotor ving (swinging-bucket rotor): Khoang cach tur moi trwong dén vi
tri lang dai, Phan tich t6t hom, D& dang loai bé dich néi. it anh hwdng dén cin.

- Rotor truc thdng dirng (vertical rotor): Phan tach hén hop theo chigu
thing song song thanh &ng, dwoc mg dung trong isopycnic (mdt ky thuat phan tich
ma ching ta c6 thé st dung dé tach céc hat cia dung dich tiy thudc vao mat ds,
nhung khéng phu thudc vao kich thuwéc).

2. CACLOAI MAY LY TAM
2.1. May ly tam dé ban sir dung trong lam sang

Day 12 cAc may ly tam don gian va gia ré nhit. Cic méy nay duoc st dung dé
1am c6 dong hoic tip trung mot s6 nhé cic chit c6 thé 1dng nhanh (hong cau, cac
chit thé hoic cic chit két tia lén va cac té bao men). Téc d toi da cia phan lén
cac may ly tdm dit ban 1a duéi 3.000 rpm va déu hoat dong & nhiét dé phong. Mac
du téc d¢ cao va nhiét d6 van hanh khong dwoc diéu chinh nhung nhirng may nay
van duoc st dung mot cach rong rdi cho nhiéu muc dich khac nhau ma khong can
phai str dung dén nhirng may lén hon va phirc tap hon.

2.2. May ly tam t6c dé cao (highspeed centrifuge)

Cac may ly tAm téc dd cao 1a cAc may dwoc sir dung & t6c do téi da tir 15.000
dén 25.000 rpm. Cac may nay chiém s8 lwong 1é6n cac may duwoc str dung, thudng
dwoc trang bi thiét bi lam lanh budng rotor.

C6 2 loai may chui yéu:

- Loai dau tién c6 kha nang ly tam lién tuc thuomg dwoc ap dung trong viéc
thu gop ndm hoic vi khuén tir mét thé tich moi trwdmg 1om.

- Loai thit hai cha may ly tdm téc dd cao thwdong c6 dung tich nho hon va
dwoc lam lanh. Kiéu ndy duwgc st dung trong phan lén cac ky thuat nghién ciru va
dwoc thiy & hau hét cac phong thi nghiém héa sinh, tich chiét DNA, RNA, protein.

Nhiét d6 cta budng rotor thwong dwogc duy tri dé dang trong khoang tir 0 do
C dén 4 dé C. CAc may nay thudng dwoc sir dung dé thu lwom céc vi khudn, cac
manh v ciia té bao, cac té bao, cac bao quan lém cua té bao, két tia mién dich.

2.3. May siéu ly tam (ultracentriguge)

LA c4c may ly tam c6 thé dat dwoc téc d6 75.000 rpm, méy siéu ly tam dd m&
ra nhirng linh virc hoan toan méi trong nghién ctru hoa sinh hoc. 'ng dung dé tach
riéng biét cac bao quan dudi té bao, dinh lwong cac cdu tir enzym ctia cac bao quan,
tach virus & dang tinh khiét. Cac may siéu ly tam thuong goém 4 bd phan chu yéu
sau day: (1) Bo kiém tra van hanh va tdc d6, (2) B phan kiém tra nhiét do, (3) Hé
thong bom hut chan khong (4) Rotor.
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Do quay véi toc d§ cao nén budng may dé sinh nhiét 16n do b&i ma sat véi
khéng khi nén may siéu ly tim can bd phan hit chan khong dé dam bdo téc dp
quay va giam sinh nhiét, héng héc va chay né.

3. ’'NG DUNG CUA LY TAM TRONG PHONG XET NGHIEM Y HQOC
3.1. ’ng dung l1am sang
May ly tam dung trong lam sang véi nhiéu muc dich:

- Loai bé thanh phan té bao khéi mau toan phian dé 1dy huyét trong hoic
huyét thanh phan tich (lam xét nghiém sinh héa, mién dich...).

- Co ddc thanh phan té€ bao hay cic thanh phan khéc cia dich sinh vat dé soi
kinh hay phan tich héa hoc (nwéc tiéu, dich 8 bung...).

- Loai bo tua protein (bi két tlia héa hoc) ctia mau phan tich.

- Phén tach cac chat gan protein hay khang thé khéi cac chit gin tw do trong
cac xét nghiém mién dich.

- Tach cac chdt tan trong dich sinh vat tir méi trwdng nwéc sang dung mai
httu co.

- Téch céc thanh phan lipid ra khéi cac thanh phan khac cta huyét twong
hay huyét thanh, vi du: tdch chylomycron lam trong huyét thanh.

3.2. ('ng dung trong nghién ciru

Phuong phép ly tdm 1a mgt phwong phéap dang tin cdy trong nghién ctru gitp
phan tach cac ti€u phan nhé nhw cac bao quan, enzym, protein... Tuy nhién véi
cach ly tdm théng thwdng sw phén téch chi dya vao lwc ly tam tic dong vao nhirng
tiéu phan co trong lwong, ty trong khac nhau khong thé (ng dung dwoc véi muc
dich nay. Cac phan tir khi ly tdm khé c6 thé lang xuéng ém diu trong mot moéi
trwong dong nhat do sw di chuyén ctia cac phan tir qua mét dung dich déng nhat bi
lam xao tron béi sw rung co hoc, gradient va sw ddi lwu. Nhirng xao tron nay cé thé
bi loai trir hoac dwoc lam giam bot nho tao mot gradient dung dich mot chat
khuyéch tan nhanh chong trong 6ng ly tam. Nhiéu chit khuéch tan cé thé dwoc sl
dung nhu: sucrose, glycerol, cesium chloride, cesium sunfat, ficoll, metrizamid.
Gradient nay c6 thé dwoc tao thanh mét cach co hoc khi sir dung mét thiét bi tao
gradient hodc b&i sy ly tdm. Dung dich dac nhat hay ty trong 16n nhit ¢ day ong ly
tam va ty trong gidm & miéng éng. Tinh chat dic trung cia moi kiéu gradient tuy
thudc vao muc dich phan tich. Cé hai ky thudt ly tam dwoc sir dung: ly tdm vung va
ly tim can bang lang.
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3.2.1. Ly tdm ving |
Phwong phép nay sir dung t6t cho cic phan tir khic nhau vé kich thuéc
nhung giéng nhau vé ty trong. Vi du: hai protein c6 ty trong gan giéng nhau nhung
khac nhau ve trong lwong phan tir c6 thé dwoc tich ra dé dang & gradient nhur thé.
Phuong phap nay khéng 4p dung duoc dé phan tich cic bio quan nhur ty thé
lysosom, cac peroxisom do chiing c6 ty trong khac nhau nhung kich thuérc trong tu nhau.

3.2.2. Ly tdm cén bang ldng

Phuong phép ndy dwoc sir dung dé tach cic phin tir twrong tw ve kich thuérc
nhung khac nhau veé ty trong: tich acid nucleic, cic bio quan dudi té bao.

cac té chire
té bao
|
Lysosome i
3% (1.12 g/em3) \J !
gg Tythé b :
‘En? (1.18 gfem?3)
<
w2 Peroxisome
X (1.23 gicm3)
Trudece ly tam Sau ly tam

Hinh 4.6. Ly tam cin béng ling

4. SU’ DUNG VA BAO QUAN MAY LY TAM
4.1. Sir dung may ly tim
Khi str dung may ly tim cin tuan theo mot s6 quy tic sau:
Poc hwéng dan sir dung véi mdi mdy ly tam trwére khi sir dung.

Kiém tra truc quay, rotor cai dit dtng vi tri, cin bing.

Mau phai cé trong lwong bing nhau va dat doi xirng qua truc rotor.
Téng trong lwgng va thé tich cho phép cta cic 6ng miu khéng vurot qua
gidi han.

- RCF cho cac mau mau 1000 - 1200 x g trong 5 - 15 phit.

- Chi mé& nap mdy li tAm khi may da dirng hin tranh phat tin cac hat khi
dung gay bénh.
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- Céc 8ng nghiém dwoc dung theo khuyén cdo cta nha san xudt. Thuong
dung tube polypropylen chiu RCF = 5000 x g.

O Pai dién cho cac vj tri c6 6ng mau
. Dai dién cho cac vj tri trong

Hinh 4.7. Cach sip xép mau trén mdy ly tam

4.2. Bao quan may ly tam

Mdy ly tdm phai ludn sach s& tranh lay nhiém theo nguyén tic an toan phong
thi nghiém.

- Lau sach dich tran miu bénh pham.

- Don sach 6ng nghiém vé.

Ki€m tra dinh ky cac thong s6:

- Téc dé mdy ly tdm: it nhat 3 thang/lan (p < 5%), khong can d6i véi may ly
tam chi dung cho tach huyét thanh, huyét twong.

- Dinh gio (timer): hang tuan (p < 10%).

CAU HOI LUO'NG GIA

1. Trinh bay nguyén ly ctia ly tdm?

2. Trinh bay dworc ciu tric cia may ly tam?

3. Phan biét dwoc cac loai mdy ly tdm sir dung trén lam sang?

4. Trinh bay cac wng dung ciia ly tam trén lam sang va nghién ctru?

5. Trinh bay cach thirc sir dung va bao quan may ly tam?
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