PHUONG PHAP
PHAN TiCH SAC KY

> Sac ky cét

» Sac ky |&p méng
» Sac ky trao doi ion
» Sac ky loc gel

> Sic ky khi

» Sac ky léng hiéu ndng cao



1906 — Mikhail Tswett : sac ky, cdng trinh cia Tswett 13
vi du cla sac ky 1dng hap phu trén cot

1938 — Izmailov va Schraiber xay dwng va 1958 — Stahl
hoan thién phwong phap sac ky I&p mdng

1941 — A.J.P. Martin va R.L.M. Synge dat nén tang cho
sac ky phan bd: sac ky giay va sac ky khi

1960 -1970: sac ky ldng hiéu nang cao dwoc xay dwng
va phat trién

1937 — 1972: c6 12 giai thwdng Nobel cho nhirng cdng

trinh khoa hoc trong dé sac ky la ndi dung chi yéu



* Dinh nghia: sac ky 1a qua trinh tach lién tuc tirng vi

phan hén hop cac chat do sw phan bo khdng dong déu
cua chung gitra pha tinh va pha déng khi cho pha déng

di xuyén qua pha tinh

% Dinh nghia cua IUPAC (1993)



* Pac diém chung ctia PPSK: 14 qua trinh tach dwa trén
sw chuyén dich cla hén hop phan tich qua I&p chat bat
dong & trang thai ran hay trang thai I6ng tam trén chat
mang ran (pha tinh) va sw chuyén dich d6 duoc thwc
hién bang mdt chat 16ng / chat khi c6 kha nang di chuyén

(pha dong)



*Nguyén ly tach:

Mau phan tich dwoc hoda tan trong mét pha déng

Pha dong dwoc cho qua pha tinh mét cach lién tuc va khéng hoa
lan v&i pha tinh

Pha tinh dwoc co dinh trong cét hay trén bé mat chat ran

Cac chat tan la thanh phan cua mau sé di chuyén qua co6t theo pha
déng ve&i toc dd khac nhau tuy thudc vao twong tac giiva pha tinh —
pha déng — chat tan

Nho téc d6 di chuyén khac nhau cac thanh phan cia mau sé tach
rieng biét thanh dai, lam co s cho phan tich dinh tinh va dinh

lwong



* Phan loai sac ky:

— Dwa vao phworng tién tach:
« sac ky cdt (column chromatography)
. sac ky phang (planar chromatography)
— Dwa vao pha déng, pha tinh va can bang
chuyén chat giira cac pha:
. séc ky khi (GC)

. sac ky 16ng (LC)

« sac ky lwu chat siéu t&i han (SFC)



— Dwa theo co’ ché cuia qua trinh tach:

» Sac ky hap phu: la qua trinh tach do ai lwc

N

khac nhau clGa cac chat tan déi v&i chat

hap phu ran ( pha tinh).
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»>Sac ky phan bo: dwa trén tinh tan khéac

nhau hay sw phan bd khac nhau cia cac

chat

Solute dissolvea
in liquigc phase
coated on surface
of solid supporn

Partiton chromatography



»>Sac ky trao doi ion : 1a qua trinh tach
do ai lwc khac nhau cua cac ion trong

dung dich doi vé&i cac trung tam trao

doi ion trén pha tinh dang ran

Mobile anions
held near cations
that are covalently
attached to
stationary phase

& ™~ Anion-exchange
=33 resin; only
bt anions can be

attracted to it
lon-exchange chrocmatography

lon exchange



. Sac ky ray phan tir (sac ky gel):

st dung cac vat liéu ran co dd xop lon
va céac 16 voi kich thwéc xac dinh dé ray
chon loc cac cau t tuy theo kich thuwdce

va hinh dang phan tw

Large molecules
are excluged

Small molecules
penetrate pores
of particles

Gel filtranon

Molecular exclusion chromatography



> Sac ky ai lwe: dwa vao twong tac
dac hiéu gitka mot loai phan t&r chat
tan v&i mot phan t& hai lién két cdng
hoa tri pha tinh. Day 1a mot kiéu sac

Ky ma&i va co tinh chon loc cao
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o Dwa theo ky thuat tach sac ky:

> PP tién lwu
> PP day

> PP rwa giai

o Dwa theo murc do6 phirc tap cua PPSK:
— PPSK don gian
— PPSK hién dai
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X Mét sé khai niém

—Sac do: qua trinh tach mixed sample
Y Mobile phase

sac ky lam cho cac cau

tlr dwoc tach thanh cac .§> ~—
ving riéng biét co mau . -
S \ ey
hay khong mau trén cot 5 . \
- =
hay trén mat phang. )
Nhirng vung riéng biét

do dwoc goi la sac do



Injector

o Sac pho: trong qua trinh

thch bang sac ky, néu

Column bang mét cach nao do ghi
dwoc sy phan bd nong dod
‘Mobile phase. cac ciu tr doc theo cot

hodc trén mat phang, ta

thu dwgc mot dwong cong
goi l1a sac phd

Detector
t™ tr2 tr3 tr4

s tr1
Stfrt H A /\ A




— Sac ky do: trong PPSK cdt, dworng biéu dién sy

phu thudc clia ndng dd chat di ra khdi cot sac ky
theo thé tich dung méi riva gidi hay thoi gian rira
giai dwoc goi la sac ky doé

° Sac ky do tich phan: 1a sac ky dé6 ma truc hoanh

biéu dién V dung méi rira giai hay t rira giai, con
truc tung biéu dién tong C chat da di ra khoi cot

o Sac ky do vi phan: truc tung biéu dién C chat

trong tirng phan doan dung dich giai hap



o Peak sac ky

O COOH 0

4

OCHs

0/\/CH3

4

%
Y

HO HO

1. Methyl paraben
2.  Benzoic Acid

3.  Propyl paraben

3
;|
Column: Primesep B2
” Column size: 150% 4.6 mm
Mobile phase: MeCN-40%, H;POP,-0.1%
Flow rate: 1.0 mbUmin
Detection: UV 210 nm




*Céc dai lwong co’ ban cta sac ky:

— Hé s6 phan bd

— Thoi gian lwu gity

— Hé sb chra

— Hé sb chon loc

— Hiéu nang cua cdt sac ky

— DO phan giai cua cot



o Hé s6 dung luong ' (Capacity factor)
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Minh hoa cac thdng s6 sac ky



i, I 5 Bhei
T ALR S, (3.20)
Vm Om fO rO

0 day:
K : hé s6 phan bo
V_: thé tich pha tinh
V_: thé tich pha dong
Q,: lugng chat trong pha tinh
Q,.: Iuong chét trong pha dong
tg : thoi glan luu
t'’z : thoi gian lvu hiéu chinh
t,: thoi glan chét

Can chon cot, pha dong ... sao cho k' ndm trong khoang t6i uu : 1 < k'< 8.



o Hé s6 chon loc a:

=l 3.2

Quide o day B 13 chat bi i giii manh hon A nén 0. >1

De tach riéng 2 chat thudng chon 1,05 < 0 < 2,0



o Hé s6'doi xitng cua pic F:

-2 3a9)
2a
0 day:

W: Chiéu réng pic do ¢ 1/20
chiéu cao pic,

a: Khoang cach tu duong vuoéng
goc ha ti dinh pic dén mép
duong cong phia truée tai vi
tri 1/20 chiéu cao pic.

Xac dinh hé s6 ddi xiing



o S0 dia Iy thuyét va hiéu liic cot N:

Hiéu luc cot dudc do bang thong s6: S dia Iy thuyet N cua cot

V=162 =554 399
]

0 ddy:
W: Chiéu rong do ¢ day pic,

W ,: Chiéu rong pic do 0 nua chiéu cao pic.



o D6 phan gidi R,

_ Utzg ~tra) _ W8lte—tas)
W4, W, +W,

3.24

/24
Vo

tgg: try: Thoi glan luu cua 2 pic lién ké nhau (B va A),

W5, W,: Do rong pic do o cac day pic,

W 05, W 0a: D0 rong pic do ¢ nuia chiéu cao pic.
Cac g1a tri: tgg, try, Wy, Wy, Wyog, Wy, phai tinh theo cling mot don vi.

Yéu cau Rq > 1, gia tri t61 uu Re= 1,5.



At

tre

Bé phan giai
kém, dé chon
loc toi

Do phan giai
kém, dé chon
loc tot nhwng
thoi gian
phan tich dai

Rg =~ 0.8

[

£ phan giai
kém, dé chon
lgc tot nhwng
théd gian phan
tich qua dai,
pic bi doang
réng

£ phan giai kém, dé
chon loc tot va théi
gian phan tich hep li



*Thiét bi diing trong phén tich sac ky:

— B nap mau
— Coétsac ky

— Paudod



*Phén tich dinh tinh bang sac ky: dwa vao cac dic
trwng lwu nhw thoi gian lwu, thé tich lwu... cda céac

cau tir sau mot thoi gian riva giai

— Pinh tinh trong sac ky don gian: dwa chi yéu vao vi tri cau

t&r trén pha tinh. Bién phap nay ap dung cho SK hap phu
Idng trén cdt, SK phan bd trén cot, SK phan bd trén mat

phang ( dwa vao R; dac trwng doi vai tivng cau tk)

— Pinh tinh tronq sac ky hién dai: dwa vao viéc so

sanh thdi gian lwu gitra cac cau tlr va cac chuan



¥ Phan tich dinh Iwong béng séc ky:

—Pinh lwong bang PPSK don gian: tién hanh

phan tich tirng phan dung dich dwoc hirng &
cudi codt bang pp héa ly, pp hdéa hoc hay pp

densitomet



— Pinh lwong bang PPSK hién dai: thwe hién dua trén

viéc so sanh chiéu cao hay dién tich clia cac peak dac

trwng cho cau t&¢ mau véi mét hodc nhiéu chuan
» Dinh lwong dwa vao chiéu cao peak
* Dinh lwo'ng dwa vao dién tich peak:
—  Phwong phap 100% dién tich
—  Phwong phap 100% dién tich chuan héa

theo hé so6 hiéu chinh
—  Phwong phap chuan ngoai

—  Phwong phap chuan noi



PINH LWUONG DU'A VAO CHIEU CAO PEAK

» Chiéu cao peak dwoc do bang cach noi dwdng
nén giira 2 chan cua peak bang mét dwdng
thang va do chiéu cao cua peak tir dwdng nén

nay

. Chi dung phwong phap nay khi bé réng cua

peak mau va peak chuan hoan toan bang nhau



DPINH LWUONG DU'A VAO DIEN TiCH PEAK

* Dién tich peak khéng phu thuéc vao dé réng cua
peak
— > la théng so ly twéng cho viéc dinh lwong
mau

 Cac cach do dién tich:
— May tich phan dién tir ( sai s6 khoang 0,5%)
— May tich phan co hoc ( sai s6 khoang 1,3%)

— Tinh dién tich tam giac ( sai s6 khoang 2,6%)



Phwong phap 100% dién tich

- Ham lwong % cua chat phan tich dwoc xac dinh bang
ty s6 (%) cua dién tich peak cta chat dé va tong dién
tich cac peak c6 mat trong mau

- Phwong phap nay hién rat it dwoc sir dung do sai so
rat I&n
Vidu :
Phan tach sac ky mot hon hop gom 3 thanh phan : X, Y, Z.

Ham luong phan tram cua X dude tinh nhu sau :

o ¥ — Sy-100 §,.100
S,+S,+8§, .

2.5,
i=1




Phwong phap 100% dién tich chuan héa theo
hé so hiéu chinh
- Pé hiéu chinh sw khac nhau vé dé nhay cua detector
doi v&i tirng cau tir, nguwei ta pha ché mau chuan chira
cac cau tr tinh khiét cé thanh phan bang nhau va tién
hanh phan tich sac ky mau chuan cung diéu kién v&i

mau phan tich

- Chon mét trong cac cau tir do lam chuan c6 hé sé hiéu

chinh dwoc lay bang 1



Phwong phap chuan ngoai

La phwong phap dinh lwong co ban, trong dé ca 2 mau tho
va mau chuan déu dwoc tién hanh sac ky trong cung diéu

kién

So sanh dién tich ( chiéu cao) peak cua mau thir v&i dién
tich ( chieu cao) peak cia mau chuan sé tinh dwoc nong

dd cua cac chat trong mau thiv

Co6 thé str dung phwong phap chuan héa 1 diém hay nhiéu

diém



Phwong phap chuan noi

« Thém vao mau phan tich va trong dung dich chuan doéi
chiéu 1 chat chuan c6 néng dd biét trwéc dwoc goi la chat
chuan noi

Ty so dién tich ctia chat phan tich va chat chuan néi la
théng s6 phan tich dwoc dung dé xay dwng dwérng chuan

- Phwong phap nay cho sai s6 dang tin cay nhat
(0,5 —1%)



Hai yéu cau doi v&i chat chuan ndi:

— Peak cla chat chuan ndi phai tach khdi peak
clia cac thanh phan khac
— Peak cla chat chuan ndi phai gan v&i peak

clia chat phan tich



SAC KY COT
(Column Chromatography)

1. Khai quéat nhirng nguyén tac cia SK cot
2. Ky thuat sac ky cot

3. Cac irng dung cua sac ky cét




Binh chira
dm giai |

layer of solventon —m
top of column

column packed with
—— silica gel or alumina
completely saturated
with solvent
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 Lwa chon chat hap phu va dung mai :

Loai hop chat Th tw giai ly khoi cot

Hydrocarbon Nhanh, v&i dm khdng phan cwc

Ether |

Hop chat thom

Ceton l

Aldehyde |

Alcol |
l

Amin

Acid carboxylic |

Cac hop chat kiém manh  Cham nhat, can dm phan cuc



 Trapper—— Iwc rira giai cua cac dung moéi cho nhirng

chat hap phu trén cot chva silicagen giam theo trat ty :

Nwdc nguyén chat > methanol > ethanol > propanol >
aceton > etyl acetat > dietyl ete > chloroform > diclometan >
benzene > toluene > ftricloetylen > carbon tetraclorua >

cyclohexan > hexan



 Chat hap phu pha tinh:

Solid Used to separate

Alumina Sterols, dyestuffs, vitamins, esters, alkaloids, inorganic compounds
Silica gel Sterols, amino acids

Carbon Peptides, carbohydrates, amino acids

Magnesia Similar to alumina

Magnesium carbonate ~ Porphyrins

Magnesium silicate ~ Sterols, esters, glycerides, alkaloids
Caletum hydroxide ~ Carotenoids

Calcium carbonate ~ Carotenoids, xanthophylls

Calcium phosphate ~ Enzymes, proteins, polynucleotides
Aluminum silicate ~~~ Sterols

Starch Enzymes

Sugar Chlorophyll, xanthophyll




(e chat hap phu duoe sir dung lim pha tinh o6 tinh phan cue manh nhw ALOy, silicagen,
di voi... th c0 kha ning hap phu manh edc hop chat ed e thom cang phdn ey theo tri
fur nh sau:

{CH=CH- <-0CH; <-COOR <=(=0 <-CHO <-3H <-NH,<-OH <-COOH

Trat twnay dao nguoe o1 vor cacbon,



 Chat mang ran:

Support Stationary phase Mobile phase

Celite Water CHCl; or CCl,

Silica gel Water (buffered) CHCl;/BuOH

Silica gel Water Skellysolve/Bu,0

Silica gel Water CHCl,/BuOH

Kieselguhr  Water CHCl;/BuOH

Starch Water PrOH or BuOH/HCI
Kieselguhr ~ Water (NH4),50,/H,O/cellosolve
Starch Water PrOH/HCI

Silica gel Aqueous sodium CHCl;/EtOH/AcOH

acetate



- Tilé giitra lwong mau chat can tach doi véi kich
thwéc cot:
— Tilé gitra lwong mau can tach (M) va lwong chat hap
phu ( S ) st dung:
S =25 dén 50 Ian M hay tr 100 — 200 lan M tuy vao
hén hop cac hop chat dé tach hay khé tach

— Ti lé gilra chiéu cao chat hap phu ( H ) trong cot va
dwdng kinh trong ctia cot sac ky (D ) :

H:D=10:1



Nap chat hap phu vao cét:

— Chét hap phu phai dwoc nap trong cdt mét cach ddng nhat
— Kich c& hat déng vaj tro quan trong
— Hai kiéu nap chat hap phu vao cot: dang sét va dang khoé

Pat mau chat can tach I1én dau cét sac ky

Tien hanh giai ly chat ra khéi cét ( trong lwc hay lwc

Dung méi giai ly ( dm don ndng dé / néng dd tang
theo kiéu bac thang / nong do tang dan tuyén tinh )

< —_

Van toc giai ly cot : 5 — 50 giot / phut hodc 1 — 2cm /
phut



« Theo ddi qua trinh giai ly cot : ( sac ky I&p méng )

» Tong két qua trinh sac ky cot : vira giai ly cot, vira
theo ddi dung dich gidi ly bang TLC dé gom thanh
nhirng phan doan.

Chi ngwng sac ky khi da thu dwoc tbng lwong cao cac
phan doan bang 70 — 80% trong lwong mau da nap

vao cOt



SAC KY LOP MONG
(Thin Layer Chromatography)

1. Khai quat nhirng nguyén tac caa TLC
2. Ky thuat sac ky 1&p méng
3. Cac rng dung cua TLC




KHAI QUAT NHI’NG NGUYEN TAC CUA TLC

SKLM thuéc sac ky 1dng ( 1dng — Idng hay 16ng — ran)
Sac ky phang ( planar chromatography )
Nguyén tac co ban ctia SKLM la tién trinh tdch hén hop

cac chat xay ra khi cho pha ddng di chuyén qua pha tinh

Trong SKLM ¢é 4 loai co ché:
— Sac ky hap phu
— Sac ky phan bd
— Séc ky trao dbi ion

— Sac ky ray phan to



 Dwa chi yéu vao hién twong hap phu trong do :

< Pha dong la mot dung méi hodc hon hop cac dung
mOi

< Pha tinh 1a 1 chat hap phu tro, thi du nhu: silica gel
hoac oxid alumin.

+ Pha tinh dwoc trang thanh 1 I&p mdng, déu, ph lén 1
nén phang nhw tam kiéng, tdm nhém, hodc tam plastic.

« Do chat hap phu dwoc trang thanh 1 1&p méng nén
phwong phap nay goi la sac ky 1&p mdng



KY THUAT SAC KY LOP MONG

+ Trang thiét bi:

+Pha tinh: hon 30 chat hap phu khac nhau dwoc
sty dung
+ Silicagel
Nhom oxid
Kieselguhr
Thach cao
Cellulose
Polyamid
Nhwa trao ddi ion loai ionit v co — hiru co

-+ + F & &



—Ban méng: 5 x20cm, 10 x 20cm,

20 x20cm

- Ban méng dinh chac : dung chat hap phu dwoc
tron thém 5 — 15% chat két dinh ( thach cao, tinh

bot, dextrin)

« Ban méng khdng dinh chac:



— Pha dénaq:

« Pé tang cwdng strc rira gidi thworng két hop
2 dung mai
 Hé dung méi chon cang don gian cang tot va

dung mdi phai tinh khiét



- Viéc lwa chon pha tinh va pha déng can can cw

vao mét so yéu to sau:
— Tinh chat cta hén hop chat can phan tach
— Co ché sac ky cta pha tinh

— D6 bay hoi, dd nhot, sw phan Idp va dd tinh khiét cla

hon hop dung moi



— Can diéu chinh stc rira gidi ctia pha déng dé tri s6
R dat d6 phan giai cuc tri

— Chat phan tich dang ion hay phan cwc duwoc rira giai
tot bang dung moi phan cwe nhw hdn hop
n-butanol : nuwoc

— Khi dung silicagel hodc cac chat hap phu phan cuc
khac, dd phan cwc cla pha déng sé quyét dinh toc
dd di chuyén cla chéat phan tich va tri s6 R; cua

chung



» Binh sac ky: gdm nhirng binh day tron, vudng hay

hinh chir nhat

— Hinh tron: @ = 12cm, cao 30cm
— Hinh vudng: 24 x24 cm

— Hinh chir nhat: 24 x 30 cm



e Qua trinh sac kv:

— Chuén bj badn mdng
— Cham dung dich 1én ban mdng
— Khai trién sac ky
— Phat hién cac vét trén ban mdng
 Phun thuoc thir hién mau
» Soi dwéi den UV

 Dung densitometer



« Cac kV thuat khai trién SKLM:

— KV thuat sac ky 1 chiéu
— KV thuat sac ky 2 chiéu
— Ky thuat SRS ( separation — reaction — separation)

— Ky thuat sac ky ché hoa



Solvent

Tank «l

‘Solvent

Time Zero

Ky thuat sac ky 1 chiéu

distance tavelled by
(NN the solvent

‘Solvent

After Ten Minutes

M




a

(b)

Ky thuat sac ky 2 chiéu

Paper
_Drop of
mixture
fs)
Solventf
Some
& hours
later

Turn paper 90° clockwise

and

c)

use a different solvent

Some
hours
later

1.run ‘

direction
of migration

start

2.run

solvent front 1

h

solvent front 1

v

solvent front 2




« Thiét bi don gian
e Chi can 1 luwgng rat it miu dé phan tich

* Thoi gian phan tich khong kéo dai
Uu * Viéc tach cac cau tir c6 thé thwe hién kha dé
d- A dang ] ‘ i -
1M e Co thé phan tich dong théi mau va chat doi

chirng trong cung di€u kién phan tich

NhlIO’C « La loai sic ky c6 d§ phan giai thip = khéng
dlem dung dé tach cac hop chat c6 nhiéu cau tir



Cac trng dung cua sac ky 1&p mong

Pé céng bd dac diém cla hop chat vivra chiét tach cd 1ap
Pé kiém tra sy gidbng nhau gira 2 hop chat

Pé tim hiéu so bd vé tinh chat clla mau can khao sat
Pé chuan bij cho viéc sac ky cot

Pé theo dbi dién tién ctia mét phan rng hda hoc

Pé kiém tra biét mot hop chat kém bén

Pé cb 1ap hop chat

Ung dung SKLM mét sd hop chat hivru co ( protein,

carbonhydrate, lipid, flavonoid, quinon, chlorophyl...)



Pé cdng bd dac diém clha hop chat vira chiét

tach co lap

Rf =F

a la khodng cach tir diém xuéat phat dén tdm clia vét mau

Trong do:

thir, tinh bang cm.
b 1a khoang cach tir diém xuéat phat dén m&c dung méi do
trén clung dwérng di cla vét, tinh bang cm.

Rf: Chi c6 gia tri tlr 0 d@én .



Pé kiém tra sw giong nhau gitra 2 hop chat

o o

Cham 2 mau
Ién cung mot
ban. Hai vet cé
cling nong dé

=

Eter dau héa: Cloroform : Etyl
cloroform (2:8) acetat (1:1)

Giai ly véi Giai ly véi
hé dung hé dung méi
modi sao cho sao cho vét
véetdigan  ditrung binh
trén ban trén ban

Cloroform : metanol
(9:1)

Giai ly v&i
hé dung
moi sao cho
vét di xa
trén ban



« Muon két luan hai hop chat co gibng nhau hay
khdng, phai dap ng cung luc 2 diéu kién sau,
thiéu mot cling khéng dat:

» Vé Rf clia 2 chat so sanh

« \Vé mau sac cua hai vét dbi véi mét loai thudce thir



Pé tim hiéu so bo veé tinh chat

clia mau can khao sat

. Biét dwoc s6 cac hop chat co trong hén hop mau ban dau:

maximum
distance the
eluent
traveled

<

= 3
o
® M 1 2 3 4 5
® J
_]//\[_, before spraying with ninhydrin

Eluent

after spraying with ninhydrin



 Kiém tra do tinh khiét cia mét hop chéat:

M3u d3 tinh khiét Mau con 1an mét it ban, can tinh
ché thém
[ ] [ ]
[ ] [ ]
° 13

Mau con lan mét it ban,
can tinh ché thém




. Biét dwoc so bd vé thanh phan phan trdm cla cac hop chat

c6 trong mau ban dau.

Mau Ia hon hop cé
chira it nhat 4 hop
chat chinh véi dw
doan so bo:

D: 40% B: 20%
C:10% A: 20%

Mau c6 chira mot
chat chinh, chiem
khoang 90%, con
lai 1a tap pham.



Biét so qua vé tinh phan cwc cta nhirng
thanh phan hop chat coé trong mau

Giai ly b&i hé  Giai ly béi hé

dung maoi dung maoi
phan cuc phan cuc
trung binh manh
[ d
o
.
& .

Mau M chira cac hop
chat cé tinh phan
cwc manh

Giai ly b&i hé  Giai ly b&i hé

dung maoi
phan cwc
trung binh

dung maoi
phan cwc
manh

:

'

Mau N chira céc hop
chat cé tinh it phan

cwc



Pé chuan bi cho sac ky cot

« Tim hé dung mdi dé bat dau sac ky cot:

V&i hédn hop mau chat 1a két qua cta phan &ng tdng hop hiru
co, hay chon hé dung mdi c6 thé day hop chat can quan
tam 1én vi tri trén ban v&i Rf = 0,2 - 0,3.

Poi v&i mau cao thé chiét xuat tir cay cd, chon dung méi giai
ly dau tién la dung méi co thé day vét it phan cwe chat cla
cao chiét 1&n vi tri c6 Rf = 0,5 va chon dung mdi cham drt
sac ky cdt 1a dung méi co thé day vét phan cuc nhat cau

cao chiét |én vij tri c6 Rf = 0,2.



Pé theo ddi qua trinh sac ky cot

1 2 3 45 6 78 9 10

)

(

©
O
o

Sac ky 16p
mong cua
hon hop
mau chat
ban dau

Cac lo dwng dung dich giai ly ra khoi cét:
Trong cac lo tir 1 dén 5 chira hop chat A
Trong cac lo 6, 7 chira hon hop chat Ava B
Trong cac lo 8 dén 10 chira chat B




Pé theo dbi dién tién cia mét phan tng tong hop
hiru co

« Phan &ng hoa hoc: A + B tao ra chat C. S dung sac ky
I&p mdng dé theo ddi phan &ng theo thdi gian:

» Chuan bj:

> Do tim hé dung méi gidi ly thich hop dé 3 chat A, B, C
hién vét véi Rf khac nhau.

» Chuan bj sdn mdt s6 ban mdng tai mirc xuat phat co
cham san hai vét A, B & hai bén ria, chira khoang gitra

dé cham hén hop dung dich phan &ng.



ACB

(N o0 o0 e ©® o
0 ° o o o
® 0 o0 o0 ®o. ®o.
[ ]

AC B AC B AC B AC B AC B




SAC KY TRAO BOI ION
(lon Exchange Chromatography)

1. Cac kién thirc cin ban vé SK trao déi ion
2. Ky thuat sac ky trao doi ion

3. Mé6t so ap dung cua sac ky trao déi ion



CAC KIEN THU’'C CAN BAN VE SAC KY TRAO bOI ION

Dwa trén hién twong trao doéi thuan nghich gitra
cac ion linh déng cta pha tinh ran v&i cac ion
trong dung dich phan tich khi cho dung dich nay

di qua cét dworc nap day pha tinh (ionit )



o Ban chat cua qua trinh tach 1a do ai lwc khac nhau cua
cac ion trong dung dich déi vé&i cac trung tam trao doi

ion cua ionit

%V | Sample >—
R = — —
il it
Q)T +/ Sample > -
‘ + ., . +



* lonit:

— La cac hop chat polymer vé co va hiru co’ khéng

tan c6 chira cac nhém hoat déng
— lonit vo co’ tw nhién
— lonit vd co tong hop
— lonit hiru co’ twr nhién

— lonit hiru co tdng hop ( nhwa trao doi ion )



- Nhwa trao dodi ion:

— Cau tao tir hop chat polymer hiru co gom mot sworn
hydrocarbon ¢cé mang cac nhom chirc hoat ddng
mang dién tich dwong (+) hay am (-) va ludn lién két

v&i cac doéi ion cta no.

— Cac nhém chirc nay noi véi cac ion linh déng bang

lwe huat tinh dién



Positively Charged
Analyte [Cation]

Attracted to
Negative Surface

Negatively Charged
Analyte [Anion]

Attracted to
Positive Surface



emission

Elution

Sand

.
lon Exchange
Glass Resin

Wool

——.



— Gom cac loai: - cationit
- anionit

- ionit lwong tinh

- ionit chtra nhém oxy héa khur
- ionit long

- mang trao doi ion



cationit

 Chtra nhom hoat dong la cac anion R-,
doi ion l1a M*
+ R- c6 thé 1a: nhom sulphonate, nhém phosphate,

carboxylate hay amino diacetate



anionit

 C6dang R* X- v&i nhom hoat dong R* thwong la
nhém amin

« P4 base cua nhém anionit phu thubc vao do
base cua nhém amin

« Anionit phd bién thwéng chra amin bac 4



Nhwa trao do6i ion tinh base manh sé& hap phu cac
hop chat ¢cé tinh acid

Nhwa trao doi ion tinh base yéu sé hap phu cac
hop chat ¢6 tinh acid manh

Nhwa trao déi ion tinh acid manh sé hap phu cac
hop chat cé tinh base

Nhwa trao do6i ion tinh acid yéu sé hap phu cac

hop chat co6 tinh base manh



Cac nguyén liéu str dung lam nhwa trao doi ion:

« Nguyén liéu lam nhwa trao déi ion cé thé la cac loai
polysaccharide hay resin tong hop
 Co6 3 loai nguyeén liéu chinh:
— Nhwa polystyren
— Polysaccharide
— Silicagel
« Pap rng mot so6 dic diém:
— Dung mdi giai ly cé thé chay ngang qua v&i van toc
thich hop

— Hat nhwa cé do bén co hoc



KY THUAT SAC KY TRAO POI ION

Dung ky thuat tach tinh hay ky thuat tach dong

Cot sac ky trao doi ion thwéng c6 dworng kinh trong va
chiéu dai thich hop

Nhoi nhwa trao doi vao cot va nap mau can phan tich
vao dau cot

Giai ly cot trao doi ion ( tdng dan pH dung dich giai ly
hodc ting dan nong dd dung dich giai ly)

Van toc giai ly cot trao doi ion



MOT SO AP DUNG CUA SAC KY TRAO bOI ION

« C6 lap nhirng loai hop chat acid, base manh hay yeéu,
protein, cac enzym, hormon, nucleotid... tir nguyén

liéu thé ban dau

« Thwdng str dung két hop véi cac ky thuat khac nhw:
— Tao két tha
— Sac ky loc gel
_ Pién di



SAC KY GEL
(Gel Chromatography)

1. Nguyén tac can ban cua sac ky gel
2. Ky thuat sac ky gel

3. Cac trng dung cua sac ky gel



NGUYEN TAC CAN BAN CUA SAC KY GEL

« La phwong phap tach dwa trén sw khac nhau vé kich
thwée phan tir cia cac chat

 Pha tinh 14 mang polymer cé 106 rong va cac 16 réng nay
dworc phu day dung méi dung lam pha déng.

- Pay la loai sac ky phan chia giira hai pha lé6ng va ca hai

pha déu cé thanh phan héa hoc giong nhau



« GPC ( Gel Permeation Chromatography ):

SK tham thau gel, thwong str dung trong linh vwe

polymer

« GFC ( Gel Filtration Chromatography ):
SK tinh loc gel, thworng str dung trong linh vuc

sinh héa



Thu tu ria giai

-/

SEC
Column




KY THUAT SAC KY GEL

. Viéc tach trong sac ky gel tuy vao diac diém cua 16
réng trong hé mang khéng gian 3 chiéu

. Hat gel phai c6 kich c& giong nhau, cé tinh tro’ vé
mat héa hoc, bén vé mat co hoc, cac 16 rong trong
hat gel phai cé hinh dang dong nhat ( hinh cau )

« Cac loai : gel dextran, gel polyacrylamid, gel

styragel



Sac ky gel phai thwe hién trong cét hinh ong tru

bang thay tinh:

Nhoi gel vao cot

Pat mau can sac ky 1én dau cot gel



CAC NG DUNG CUA SAC KY GEL

Pé xac dinh trong lwong phan tir cia moét hop chat dai
phan tw

Pé tach mot héon hop nhiéu chat thanh cac nhéom hop chat
riéng ré

Pé loai bé mudi ra khéi mét hop chat hoic dung dich

Pé loai bé cac chat mau tap ban ra khéi hop chat dang

khao sat



Tach Protein st dung c6t GFC

¢ Peaks

¢ Analytical Conditions
“Column : Asahipak GFA-50
“Mobile phase :

0.1 M sodium phosphate
0.1 M NaCl (pH=7.0)

<Flow rate : 0.5 mL/min
“Temperature : ambient
“Detector : UV-280 nm

“Injection volume : 10 uL

. glutamate dehydrogenase
. lactate dehydrogenase

L7S I S N

. enolase

=

. adenylate kinase

‘th

. cytochrome C

52



SAC KY KHI
(Gas Chromatography)

1. Nguyén tac can ban cua sac ky khi
2. Ky thuat séc ky khi

3. Cac wrng dung cua sac ky khi



NGUYEN TAC

La phwong phap sac ky ma pha dong la chat khi hay &
dang hoi
Néu pha tinh la chat hap phu ran—s sac ky hap phu

( séc ky khi — rin GCS, GSC)
Néu pha tinh 1a mang méng chat 1éng trén bé mat chat hap
phuran ___5 sac ky phan b6

( séc ky khi —16ng GCL,GLC )



GC ANALYSIS

TWO STAGE
AEGULATOR

RECORDER

PﬂlNTERIPI.OTTER

LOW SOLUBILITY OR
COMPONENT WORKSTATION




KY THUAT SAC KY KHI

1. Thiét bi sac ky khi:

Hai bd phan quan trong nhat cta sac ky khi 1a hé
thong cot tach va detector
Khi mang thwong dung : H, N, He, Ar...

Bd nap mau dwoc gitr @ nhiét dd thich hop theo
chwong trinh nhiét d6, thwong cao hon nhiét do

héa hoi ciia cau tir mot it



Cot sac ky c6 dd bén nhiét va bén héa hoc cao

( c6t nhoi, c6t mao quan va cot “530um” )

Detector pho bién: dan nhiét, ion hoéa ngon Iira,
cong két dién tir, phat xa nguyén tir

Bd phan ghi nhan két qua: ghép véi hé thong may
vi tinh dé xt ly sé liéu, tinh toan va lwu triv két

qua



PACKED AND CAPILLARY COLUMNS
SOLID SUPPORT

1/8™ OD.
PACKED coLu aNn

0.25mm 1D

CAPILLARY OR
WCOT
(WALLCC ATED OPEN TUBULAR




2. Mot so ky thuat trong sac ky khi:

« Xt ly chat mang

« Tam pha tinh trén chat mang

Ky thuat bom mau

- M6t so ky thuat khac ( stvr dung hé thong sac ky bao
gom nhiéu coét tach, hay dung ky thuat sac ky tuan

hoan nham kéo dai cét tach...)



Chat mang ( gia ran)

« Cau tao b&i nhirtng phan tir nhé hinh cau, dong nhat,
c6 dd bén co hoc va bé méat toi da 1m? / g.

« Vat liéu phai troo & nhiét dé cao

 Pho bién hién nay la cac gia dwoc lam tir vat liéu thién
nhién, dat diatomic, dwoc cau tao b&i khung swon
bang silica ciia hang ngan loai tdo don bao song trong

ao, ho va bién( chromosorb W hay P )



Thanh trong cua c6t mao quan

« Cot W.C.O.T (wall coated open tubular ) : thanh trong
cot dworc 4o bang pha tinh dwéi dang mét I&¢p mdng
c6 do day kiém soat dwoc 0,05 — 3 pm

« C6t SCOT hay PLOT : thanh trong dworc phu mét I1&p
diatomic c6 bé day khoang 30 um

« COt FSOT : 1a c6t WCOT méi, lam bang silic néng chay

trong d6 chira mot ham lwong oxyd kim loai



Pha tinh long
Ap suat hoi thap, tot nhat diém soéi cta dung dich phai nhé
hon 100° C va cao hon nhiét toi da cta cot sir dung
Bén v&i nhiét
Tro vé mat hoa hoc
Tinh chat cia dung méi nhw gia tri k va a nam trong pham
vi t6i wu dé cho cac chat tan tot
Tinh phan cwc cua pha tinh phai twong trng v&i tinh phan

cwc clia cac cau tir ciia mau thir



Mot vai loai pha tinh 1dng duing trong sac ky khi — 1éng

PHA TINH ] PHAM VI NG DUNG
THUONG | PO TOI

Polydimetylsiloxane OV-1, SE- 350 Cac chat khéng phan cwe, str dung chung

30 trong hydrocarbua, hwong liéu, dwoc pham,
steroid
5% phenyl- OV-3, SE- 390 Ester metylic Cﬁq acid béo, alcaloid, dwoc
polydimetylsiloxane 92 pham va hop chét chira hologen
50% phenyl- OV-17 250 Dwoc pham, steroid, thudc trir sau, glycol
polydimetylsiloxane
50% trifluoropropyl — OV-210 200  Chat thom chtra clo, alkylbenzen thé
polydimetylsiloxane
Polyetylenglycol Carbowax 250  Acid tw do, alcol, eter, tinh dau, glycol
20M

50% cyanopropyl — OV-275 240  Acid béo khéng no cé nhiéu ndi déi, acid cla

polydimetylsiloxane colophane, acid ty do, alcol



Dé nang cao hiéu suat tach cé theé:

- Lwa chon pha tinh, chiéu dai cét, dwérng kinh cét...
phu hop véi lwong mau, loai mau, lwa chon chwong
trinh nhiét do phu hop.

« Ghép noi hai hay nhiéu cét cé pha tinh khac nhau.

 V&i nhivng mau c6 thanh phan phirc tap viéc ghép noi
thworng dworc str dung.

« Nhirng cot c6 dwérng kinh khéng khac nhau nhiéu cé
thé ghép noi v&i nhau.

« Néu két hop vé&i van chuyén cét tw dong cho phép tw

dong chuyén cét trong qua trinh phan tach.



Pha dong

- Khi mang ly twéng dung cho sac ky phai Ia khi tro, ¢é
dé tinh khiét cao.

- P6 tinh khiét caa khi mang tot nhat phai I&n hon
99,995%.

- Khi mang can phai qua cac bd loc dé loai bé oxy, nwéc

va vet cac chat hiru co trwérec khi vao cot tach.



 Khi mang thwong dung la tuy thudéc vao detector sw
dung, trong dé heli 1a khi mang théng dung nhat va thich

hop vé&i hau hét cac detector dung cho sac ky khi.

- Nito cho hiéu suat tach tot chi trong trwwdng hop nhiét do
cot tach va toc dé dong thap. Khi dung khi mang la nito,
gi®i han phat hién doi v&i detector ion héa ngon Itra hoi

thap hon heli nhwng th&i gian phan tich kéo dai hon.



- Khi mang hydro : hiéu suat tach I&n hon va th&i gian
phan tich ngan hon , tuy nhién kha nguy hiém vi hydro cé
thé gay nd khi tiép xic véi oxy khong khi, khéng dung
dwoc cho detector khéi phd va la tac nhan phan rng vé&i

cac hop chat khéng bao hoa trén bé mat kim loai.



Cac yeu to anh hwéng dén hiéu qua tach chat
trong sac ky khi

« Ap suat hoi cia mot hop chat
- Pac trwng cua cac loai cot sac ky

DO phan giai R,



CAC NG DUNG CUA SAC KY KHi

Xac dinh dé tinh khiét ciia nhirng hop chat can phan tich
Theo do6i phan trng héa hoc

Biét dwoc s6 cau tir hién dién trong hén hop mau phan tich
ciing nhw ti 1&é twong doi ciia moi cau tir trong hon hop

Tim biét sw hién dién mét chat trong hén hop phan tich

Pé phan tich thwec pham, dworc pham, méi trworng...



SAC KY LONG HIEU NANG CAO
(High - Performance Liquid Chromatography)

1. Nguyén tac can ban ctua HPLC
2. Ky thuat thwc nghiém HPLC

3. Cac rng dung cua HPLC



NGUYEN TAC CAN BAN CUA HPLC

« HPLC la mét ky thuat tach trong dé cac chat phan tich di
chuyén qua cot chira cac hat pha tinh ( c& hat 10 pm)

« To6c dd di chuyén khac nhau lién quan dén hé s6 phan bé
cua chung giira 2 pha.

« Phwong phap HPLC c6 thé la phwong phap sac ky hap phu
ran — léng, sac ky phan bé léng — 16ng, sac ky 1éng trao doi

ion hay loc gel



Phwong phap chia tach :

- pha dong la chat 16ng.

- pha tinh chira trong cét l1a chat ran da dwoc phan chia dwéi dang
tieu phan hoic mot chat 16ng da pha I1én mét chat mang ran hay la mét
chat mang da dwoc bién déi bang lién két hoéa hoc v&i cac nhém chire

hiru co.

KY THUAT HPLC

HPTLC HPLC




Pha dong

« Thwérng 1a 2 dung méi hoa tan vao nhau dé cé kha nang
tach v&i d6 phan giai phu hop

« Trwée khi str dung can loc ( mang loc 0,45 pm ) va dudi
khi héa tan trong pha déng ( loc dwéi ap suat giam, siéu
am, suc khi tro’)

 C6 2 cach dung pha déng rura giai:

— Dang dong (isocratic ) : thanh phan pha déng khéng thay déi trong qué

trinh sac ky

— Gradient: pha dong 1a hén hop cla nhiéu dung méi. Ty |1& cac thanh

phan thay dbi trong qua trinh sac ky theo chwong trinh da dinh

( chwong trinh dung maéi )



« Chuwong trinh dung méi ap suat thap

HPLC Column

Pocking Mamerial

Injecior
AutoSamples
Solvent C Somple Monoger

—S

Somple

¥ ¥ \
) )- .

Pump

noger
Scivent Delrvecy Syitem

Waoste



« Chuwong trinh dung méi ap suat cao

Solvent A

HPLC Column

Injector
AutoSampler

- Sample Manager

e

Sample

— .u) )

Pumps
Solvent Manager

Solvent Delivery System

Chromatogram
Peaks = Yelow, Red, Blue

o=
Computer Data Station

) ré‘) ‘ v,)_ Detector
=

Waste



Cot sac ky ( thép khéng gi / thiy tinh dac biét)
« Cot phan tich: dai 10 — 30cm, d =4 — 10 mm, kich thwéc
hat nhoi cot 5 hodc 10pm
« Cot ché hoa: dai 25 — 100cm, d = 6mm, chat nhoi cét
tuy thudc kiéu sac ky dworc thwe hién
« Cot bao vé: dwoc dat trwwdc cot sac ky dé loai cac chat
c6 mat trong pha ddng va trong mau phan tich lam

giam tudi tho ctia cot phan tich



Pha tinh

 La dan chat khac nhau cua siloxane hoac polymer
( polysaccharide, polystyren ) tuy thuéc vao ky thuat
« Thwdng la hat hinh cau, d =3 - 10 ym
. Kich thwée hat cang nhd, chiéu cao H cua dia cang giam
—>s0 dia ly thuyét ting, nhwng lwc can doi véi pha déng

l&n — doi hoéi ap suat dau vao Ién



. Silica, nhém oxyd hodc than hoat tinh dang xop
thwong dwoe diung trong sac ky pha thuan ma qua
trinh phan tach dwa trén sw khac nhau vé kha nang

hap phu hoac (va) phan bo khoi lwong

 Nhwa hoac polymer c6 chira cac nhém churc acid hoac
base, sir dung trong sac ky trao doi ion ma trong dé
sw chia tach dwoc thwe hién dwa trén sw canh tranh

gilra cac ion can tach va cac ion trong pha dong.



- Silica xop hoac polymer, str dung trong sac ky ray phan
ttr, & d6 sw chia tach dwa trén sw khac nhau vé thé tich

phan tw, twong rng v&i sw loai trir khéng gian.

« Pha tinh loai bién déi hoa hoc dac biét, vi du nhw dan
xuat cua cellulose va amylose, protein hay peptid,
cyclodextrin ... dung dé phan tach cac dong phan doéi

quang (sac ky bat doi).



. Cac pha lién két dung pho bién la:

Octyl

Octadecyl

Phenyl

Cyanopropyl
Aminopropyl

Diol

Si —(CH2),-CH, C;
Si —(CH2),,~CH, Cis
Si~(CHy),~ (CgHs) CeHs
Si—(CH,);~CN CN
Si— (CH,),—NH, NH,

Si-(CH,),-OCH(OH)-CH,-OH



50 sanh pha thwong va pha dao

Théng s6 Normal Phase | Reversed Phase
Do phan cuwe clia cot Cao Thap
Pd phan cwe cua dung Thap Cao
moi ’ ’
Thir tw rira giai Chat kém phan |Chat phan cuwc ra

cwce ra trwoc

trworc

Tang do phan cwc
dung moi

Rira giai nhanh
hon

Rira giai cham
hon




« Dunqg moi pha déng str dung cho sac ky 1énqg pha thuan

« Dung méi chu yéu (khéng phan cuc) :

— Hydrocarbons (Pentane, Hexane, Heptane, Octane)
— Aromatic Hydrocarbons (Benzene, Toluene, Xylene)
— Methylene chloride

— Chloroform

— Carbon tetrachloride

 Dung moéi phu (phan cwc hoac hoi phan cuc) :
— Methyl-t-butyl ether (MTBE), Diethyl ether, Tetrahydrofuran

(THF), Dioxane, Pyridine, Ethyl acetate, Acetonitrile, Acetone, 2-
propaol, ethanol, methanol

e Dung mdi chu yéu dwoc str dung chinh lam pha dong, dung
moi phu thwdng dworc thém vao véi ti Ié nhat dinh dé thay
doi thoi gian Iwu.



« Cac dung moi s dung trong HPLC pha dao

* Dung dich dém + dung moéi hiru co

— Khi sﬁj dyng dung dich d&@m, ndng dd dém va pH la nhirng
thdng so6 rat quan trong.

— Methanol (MeOH)z acetonitrile (ACN) ...la cac dung moi
thuwong str dung nhat cho sac ky pha dao.

- Viéc toi wu hoa ti 1& ctia dung dich dém va dung mdi hivru co’
cling rat quan trong.

- VV&i cung mét loai vat liéu nhoi cdt, tuy theo kich c& hat nhoi
cot, hang ché tao cot ... thanh phan pha déng ciing c6 thé
phai thay déi cho phu hop



HPLC Columns

Stationary phase Mobile phase
Normal phase HPLC Al,O,, SiO, hydrocarbons,
A iso-propanol

| polarity |

amino phase
(SIO5-(QHg),,-NHy)
diol phase
(SiO,-(CH,) -CH{OH)-CH,OH)
cyano phase

(SiO,-(CH,),-CN)

Y L |
Reversed phase HPLC S5iO,-(CH,) _-CH, water,

(h=8-RP8or18-RP18) methanol,
“endcapped columns” acetonitrile

= quantitative saturation

of all OH groups by —CHj)

Application

non-polar
compounds
(e.g. hydrocarbons,
halohydrocarbons,
ethers)

f

Only weak
Interactions
between the sample
and the stationary
phase is required.

l

polar compounds
(e.g. alcohols,
carbon acids)




Table C.1 HPLC solvents

Solvent Formula Molecular Boiling pt.
weight (Daltons) ()
Acetonitrile CH.CN 41.05 81.6
Chloroform CHCl, 119.38 61.7
Dichloromethane CH,Cl, 84.93 40.0
Ethanol CH,CH,OH 46.08 78.5
Ethyl acetate CH,CO,CH,CH; 88.12 77.1
Diethyl ether (CH,CH,),0O 74.12 34.5
Heptanc CH:;(CHg)sCH;; 100.21 08.4
Hexane CH;(CH2)4CH3 86.18 69
Methanol CH,OH 32.04 65
n-Propanol CH,CH-,CH,OH 60.11 97.4
Isopropanol CH,CH(OH)CH; 60.11 824
Tetrahydrofuran C,H:O 72.12 66
Toluene C:H:(CH,) 02.15 110.6
Water H,O 18.02 100




Table C.2 HPLC volatile buffers

Volatile buffer Structure pKa Buffer range
Triflouroacetic acid CF,CO,H 0.5 38-58
Formic acid HCO,H 38 —
Ammonium formate HCO,NH, 38 2848
Acetic acid (CH,CO,H 48 —
Ammonium acetate (CH,CO,NH, 48 3858
4-Methylmorpholine OC,HN(CH;) 8.4 7494
Ammonium bicarbonate NH.CO.H 6.3/9.2/10.3 6.8-11.3
Ammonium acetate (CH,CO,NH, 0.2 8.2-10.2
Ammonium formate HCO,NH, 0.2 8.2-10.2
1-Methylpiperidine (CsH,;N(CH,) 10.1 10.0-12.0
Triethylammonium acetate ~ CH,CO,NH(CH,);  11.0 10.0-12.0
Pyrrolidine C,H;NH 113 10.3-12.3

Note: Usually, 1-10mM buffer concentration is recommended for LC/MS. TFA is known to
quench ionization in electrospray LC/MS, leading to lower sensitivity and should be avoided.



KY THUAT THU'C NGHIEM HPLC

* Thiét bi HPLC:

— Bom cao ap

— B® nap mau

— Cot tach

— B6 loc tap chat

— Hé thong pha dong

— Detector: - hap thu t& ngoai
- chiét suat vi sai
- van chuyén
- hap thu nhiét



» Cac kiéu sac ky 16ng hiéu nidng cao:

— Sac ky phan bo hiéu nang cao

— Sac ky hap phu hiéu ning cao

— Sac ky trao doi ion hiéu nang cao
— Sac ky 1é6ng hiéu niang cao trén gel
— Sac ky ai lwec hiéu nang cao

— Sac ky cac dong phan quang hoc



« Mot s6 ky thuat HPLC:

— Ky thuat chwong trinh dung maoéi ( rira giai
gradient trong HPLC ): giup rat ngan dang ké
théi gian phan tich, ddé phan giai cua phwong
phap tang lén, peak nhon hon va do nhay

tang lén



» Ky thuat chwong trinh toc dd dong: lam giam th&i
gian phan tich ma khéng anh hwéng dén ddé phan
giai, khéng can tai sinh cét tach nhw trong chuong

trinh dung moi

« Ky thuat sac ky ngwoc pha HPLC — RP: lam thay
doi tinh chat cua chat mang va do dé qua trinh tach

cac cau tir c6 thé dién ra theo mét thir tw ngworc lai



Cac phwong phap ndng cao dé phan giai tronqg HPLC

v Tang chiéu dai cua cét (Increase column length)
v Giam dwong kinh cua cot (Decrease column diameter)
v' Giam lwu lwong pha dong (Decrease flow-rate)

v' Pha tinh (vat liéu nhoi cdt) dong nhat (Uniform stationary phase
(packing))

v' Giam thé tich bom mau (Decrease sample size)

v' Lwa chon pha tinh sach hon (Select proper stationary phase)

v Lwa chon pha ddng tinh khiét hon (Select proper mobile phase)
v Str dung ap suat 6n dinh hon (Use proper pressure)

v Thanh phan cua pha dong thay déi hop ly (Use gradient elution)



QUA TRINH SAC KY TRAO BOI ION TRONG HPLC

Pha dong chi c6 thé 1a chat Iéng. Viéc rng dung sac ky trao déi ion vao

ky thuat HPLC doi héi pha ddéng phai dap rng dwoc cac yéu cau sau :

* Tro doi v&i pha tinh

* Phai hoa tan dwo'c mau phén tich

- Phai bén virng theo th&i gian

« C6 do tinh khiéet cao

- Nhanh dat dén can bang trong qua trinh tach

* Phu hop véi detector str dung.

Cac loai dung méi dwoc str dung lam pha déng trong HPLC : metanol,

axetonitril, benzen, n-hexan, nwéc



QUA TRINH SAC KY TRAO BOI ION TRONG HPLC

Pha tinh 1a chat ran, 1a nhirng hat hinh cau rat nhé, cé cau tao hoa
hoc la polymer, nén dwoc goi la cac hat nhwa. Bé mat cia hat mang

cac nhém chirc & dang ion.
Cé hai loai nhwa:

- Nhwa trao ddi anion mang
nhém chure ¢é dién tich dwong

nén nhwa bat giivr cac ion am

cua pha dong.
- Nhwa trao doéi cation mang

nhém chc cé dién tich am A Cation exchange resin with bound positive counterions

B Anion exchange resin with bound negative counterions

nén nhwa bat gilr cac ion

dwong cua pha déng.



QUA TRINH SAC KY TRAO BOI ION TRONG HPLC
Céac yéu cau doi v&i pha tinh str dung trong HPLC :
* Tro’ va bén virng v&i cac diéu kién trong mdi trwérng sac ky

- C6 kha nang tach chon loc mét hén hop chat tan trong diéu kién sac ky nhat
dinh

e Tinh chat bé mat phai 6n dinh

« C6 db tinh khiét cao

 Nhanh dat cac can bang déng hoc
- C& hat phai twong doi dong nhat

~ Pha tinh trén nén silica gel

, A vea s . Pha tinh trén nén nhém oxit
Cac nguyeén liéu str dung lam -

pha tinh Pha tinh trén nén hop chat cao phan tor

~ Pha tinh trén nén mach Cacbon



QUA TRINH SAC KY TRAO BOI ION TRONG HPLC

R : pha tinh con dwoc goi la nhwa (resin).

G : nhém chirc mang dién tich dwoc co6 dinh trén pha tinh. Con dwoc
goi la nhém chirc hoat déong cua nhuwa.

C : doi —ion cua G.

S : chat hiru co’ c6 mang dién tich trai dau véi G.



MOT SO U'NG DUNG

PP sac ky 186ng hiéu nang cao dwoc sir dung dé tach cac
acid nucleic, Aa, vitamin, glucid, cac dwgc pham, cac

steroid, thudc bao vé thwc vat, cac phlrc chat. ..



Application Column Detector Conditions **
1. Vitamins (water soluble) Cis UV (254 nm) 8% AN/H,0O. (C,;SO,
2. Vitamins (fat soluble) Cis UV (280nm) 80% AN/H,O
3. Steroids Cis UV (230nm) 60% MeOH/H,O
4. Triglycerides Cs UV (220nm) 60% AN/H-,O
5. Phospholipids Si UV (206 nm) 130/5/1.5AN/MecOH/
85% H5PO,
6. Prostaglandins Cis UV (192nm) 35% AN/H-0, PO,
pH 2.5
7. Bromphenacyl acids C18 UV (254 nm) 15-80% AN/H,O
8. Krebs cycle acids RNH; UV (210), 25-250mM PO,,
RI. CAD pH 2.5
9. Monosaccharides CX-Ca UV (195nm)., H,O (80°C)
RI. CAD
10. Polysaccharides TSKpw UV (195nm), H;0 (<20% AN)
RI. CAD
11. Nucleic acids CX-Na UV (254nm) 0.4M NHHCO,. pH 4.6
12. Nucleosides Cis UV (254nm) 8% MeOH/H-O0, PO,
pH 5.5
13. Nucleotides Cis UV (254nm) 20% AN/H-O,. TBA.
PO.. pH 2.6
14. PTH amino acids Cis UV (254nm) 109% THF/5mM AcOH
— 109 THF/AN
15. OPA amino acids Cis Fl (230/418) 8% AN/PO,. pH1.6—

3/25/30/40-DMSO/
MecOH/AN/H,O
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Application Column Detector Conditions **
16. Peptides (<99 amino Csg UV (254 nm) —309% n-BuOH/0.19%
acids) TFA. H-O

17. Peptides Cs UV (210nm) 40-70% AN/H-O.
PO4. pH 5.5

18. Proteins (enzymes) TSKsw UV (254.280) 0.1 M TIris, PO,4.pH 7.0

19. Proteins (enzymes) TSKprar UV (280nm) S0mM PO,.pH 7.5—
+150mM NacCll

20. Proteins (structure) B UV (280nm) 0.19% TFA—=759% AN,
0.19% TFA

21. Catecholamines C,;s UV (270nm) 6% McOH/H-O., CSO;.
EDTA. PO,. pH 4.

22. Theophylline Cis UV (270nm) 7% AN/H,O, PO,. pH 4.0

23. Anticonvulsants C,;s UV (220nm) 409% MeOH/H-O

24. Tricyclic Cis UV (254 nm) 559% AN/H-0, CsSO,,

antidepressants pH 5.5

25. Aspirin, acetominophen Cis UV (254 nm) 1096 AN/H,O, AcOH.
pH 2.5

26. Aflatoxins Si UV (235). 6% MeOH/hexane

Fl. CAD
27. PNA Cis UV (254 nm) 809% AN/H,O
28. Pesticides (carbamate) Cis UV (192). 509% MecOH/H,O
RI. CAD
29. Pesticides (POy) Cis UvV (192). 509 MecOH/H-O
CAD
30. Pesticides (chlorinated) Cis UvV (220nm) 809 AN/H,O

CAD

* These separations are intended as a guide. They are not intended as recommended or standard
procedures for in viveo diagnosis. Conditions will vary from compound to compound and from

column to column.

® Abbreviations: AN. acetonitrile: AcOH. acetic acid: CAD. charged aerosol detector: DMSO,
dimethyl sulfoxide: PO,4, pH 2.6, phosphate buffer, pH 2.6: RI. refractive index detector: TFA | tri-
fluoroacetic acid: C;SO;. heptance sulfonate: TBA. teriary butylamine: UV, ultraviolet detector.
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