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HPLC Kolon Tipleri

Flow from HFLC Inlet frit HPLC column [gray) Outlet frit Flow exiting to detector

_#_ _*_

{j Silica packing H_}J

Flow direction -

Kull anémé®
Silica 75
Polymer 20
Alumina 1

Others 4



HPLC Kol onl ar ée

different pore sizes particle sizes
Kromasil 100 5

Column Columntype Columninternal Particle Particle Use
construction diameter (mm) type size (pm)
HPLC
Stainless steel  Analytical 40-46 Silica, 1.8-10 Traditional quantitative
polymer analysis
Analytical solvent 3 silica 1.8-5 Reduced solvent
saver consumption
Analytical narrow  2.0-2.1 silica 1.8-5 Reduced solvent
bore consumption
Analytical 1 silica, 3-h Increased sensitivity,
microbore polymer sample size ng to pg
Analytical 0.3-0.5 Silica, 3-0 sample sze pgtong
capillary polymer
Analytical nano 0.075-0.1 Silica, 3 sample sze < 1pg
polymer
Prep or semi-prep  9.4-50 Silica, 2-50 sample purification

polymer



Silika

- Particle shape

~ Particle size
-~ Pore size
~ Surface area

- Bonding chemistry



Silika

Diyzensin s | z Kiyygsel s e |

D¢ K ¢pkrformans ve sajl aml ék
Y¢ ksek perf or mar

Dikek fivyat Yéksek tekrarl anc
_preparatif apl i kasy onffogelgdiepilir homojenlik



Silika

Silica Particle

Pore Stige Surfacesheaa Application
() o (M%)
100 300 Sl o tecilde s
300 100 Largermudiealde se.g. proteiesns

DI T SYy$NoeSNBN{ I&GEIHYNBR | O tatthyidvey N1 f SY S
kapasitesartar.



Silika

Chemically Modified

Silica Gel




Poroshell Kolon

SIL182761

1.7 ym solid core -

0.5 um porous shell

Protein peptide analizi-d ¢ K ¢ k -vedirkli@ik.



Si1 | 1 ka-SMagdallery i

ASSOCIATED GEMINAL FREE CHELATED
>

Least Acidic Most Acidic




Si1 | 1 k aMoiBoaerik

Silica surface Monofunctional bonding reagent

. |.
o (R p— i S NI NI NN

Bonded silica

FE€EE LYY
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Si | 1 k aPolBnarjkeée

Si =—0OH + C1—Gi

Bonded silica

bonding reagent H;0

Silica surface Polyfunctional L trace

Additional reactions
cl possible

Daha y¢ksek karbon yg¢ékyeg
Daha stabil ( d ¢ kpHX



Si1 | 1 k aeEndgappieg

Kal ailamolerinuz akl akt ér él masé
Genelde trimethylchlorosilane (TMS)k ul | anél ér
Basik maddelerin kromatografik olarak k e k d ¢, aie | t




D¢ K ¢pH

ibaj

kopmaseé

Y ¢ k s mHk

i silika- ©z¢nmes.i



Kolonun Temizlenmesi
MobilF I T PYPI RI'y RFKF 3INof N 0AN
TersFaz solventt S ceA Y A
L yIEAGA] 12f2Y AcAy | HBND YRX &

wlamponeel | St GA&AAT Y20Af =
w100%Metanol

w100% Aetonitril

w75% Aetonitril:25%

|zopropanol

w100% zopropanol

w100% MetlenY f 2*NIN NJ

w100% Hkzan*
*Kol on hekzan veya metilen klorg¢gr i

TersFaz takéyécée fazéna dP°nmeden °nce



YNRYIFG23IN FA] wSI 2t

Kolon: ZORBAX 300SB-C3
5 Om, 4.6 x 150
Gradyen: 19 dak.da % 15-35B
Mobil Faz: A:95:5H,0:
4 %0.1TFAG | € ACN
B:5:95H,0:
% 0.085TFA6 | € ACN

. L° s iEnkefalin

. Angiotensin

. Rnaz A

. Insulin

. Sitokrom C

. Lizozim

. Miyoglobin

. Karbonik Anhidraz

/7 8

co~NO O WN P

1 | 1 1 I | ! ! 1
4 6 8 10 12 14 16 18 20
Time (min.)



AbdzydzyS oAf S68yESNR | NI aPyRF 1A
2 f RdzE dzo

AYELIHaAGS FFH1al NNYNy ot
NBIl 2t Naez2ydz ylFaPt Sda1A

Al 8NPt Yl ANNBeef SNAYAY VyI apPt RI
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Ywha! ¢hDw! CTY I |

El ¢ ent Kolon dolgu maddesi

Bl -o-
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Maddel erin
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YNZBYIl 023N FoePt | Ndoghatofrafik.
t ATfESNI ! N APYRIF 1 A

R=wSl 2f Nagzay

trr-1
RZZ( RB RA)
Wpat W

lre~ tra )

R = 1.176(

Wipoat Wypop

mAU

Zaman
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P ~ N

wSI 2f Naéz2zy 5SESN

0.4 05
Ekit pik alanlaré i-in 1.5 dej el
R baklangé- ayrél maséné verir.

P
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TT21TNGA] 9t Naez2y ToAy

R = 1/4\/ N X O -1 X .
1+Kk

04

Verimlilik Se-1i ci | I Kapasite

NNaS@Odzi 2ftly G2LX FY GS2NA] LI Il al
1 XLl aAGCEEPHRBYIVNRNIFT (Bt RN 2y Y T2y 2

EEEELIA 1€ SNAY NI € FGAF Fe@NPtYlFIaPT BBSaeicl
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wST 2t Naéz2y CI 101 NI

Kapasite

Ba——
——
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Kapasite¢! t P ]

2V Y

_K
1+kK
| Kapasite

23



YI LI aAUuSYyAYy wSlI|I 2t Nae
1R@S1A| RSEABATLEATLE SN
Sy oN@N]l SdadilAeéesS al KALIWANI
(RS 1A RSEADATE SNIK
NBT 2t Naez2y NI SN yIRtSK A
o S 1TAaA | I RPNJ Kapasite
TRISF] @
I N} f PEP
0 2 4 6 8 10 12 14 16
k O

wST 2f Na@2ydz  NIPNXYI{ NISNB FfPl2yYl"
1 Qlasl N} f PEPYRI A1SYy SG1TAfA 2fYIF {10 RT
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Kapasiteca 2 0 At CI | . AT

Daha Zayeéef ¢°z¢ce Bil exki mi
2 % 60 Asetonitril — —
£ % 40 Su Kromatografik bir pikin kapasitesini
deji ktirmenin tek ©°nenjl
Aﬂjm /L kar ékéméné deji ktir me kjt
2 4 6 8 10 A Mobi | faz kuvvetini
Zaman (dak.) Il -1 n kapasite fakt?©
A Ters fazlé 1 -1n, %1
Daha G¢-1¢ €074 her bir_kromatograf
30l k bir f.aktorl e
S % 80 Asetonitril
< % 20 Su
£
2 4 6 8 10

Zaman (dak.)
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{ SeA OAf A

R= U4 N x| o -1 |x _K__
0 1+k
Verimlilik Se- 1 gi | Kdpasite
3002 a=1.1 SDD—E a=14 SDD—E a=1.8
2710 AMobi|l Faz BAKekomi Sécakl &] é
AMobil Faz A Kimyasal Etkileri Kat k & ma

AMobil Faz pAbPeseajan Faz
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{ SceA OAf AEA

QU 1At S8

MoAb!I_fa; leIaheKlgc_Irldekl Daha zayeéf
dej i Ki KlI'i Kk _“oz:c.ler o z.cel er
| |

; IPA/Su ACN/Sur | : MeOH/Su

1 I

| |

1

]|

|

AZALAN a ARTAN a

Dur aj an fazén

Kolay

Y¢ ksek

Dur aj an

Organi k

Faz
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et P CFETEfFNRF1IA 5SEA6A]
TeAt SawiglladNdwiSY 2d Nae 2y d
Kokul IZGQRBAX 300SB, 4.6 mm ID x 150mm; Doj r us al ,(B(Bomldkyad,m%ZS—
%048 B A=Su i - iOnlFA;, BEAs et oni tr i0l THA-S éncdaedb0AE; k

A k e kmL/dak;
Det.: UV-210 nm

ZORBAX 300 SB-C8 ZORBAX 300 SB-CN
GRADIENT: 23-48% ACN GRADIENT: 25-43% ACN
0.214 5 0.50 |
o | A ) 1B :
>< 10 4 7*
> A
E— 0.15- 0.35. o-gliadins
E 1 10 ®
o
N 9 - .
- 0.094 o 2
o 0.20 4
c
f - i
é o-gliadins
2 003 o \J | V
< \ My \w\” 0.05 - l .JU
0 20 40 60 0 20 40 60
Time (minutes) Time (minutes)

Marchylo, B.A., D.W. Hatcher, J.E. Kruger, and J.J. Kirkland.
Cereal Chemists, In®9 (1992) 374378. 28



{ SceA OAf AEA

5SEA

{ZORBAX 300SBN
i Time (min) %
0
20.7 183
Hold 18.3

] L1 L3 L4

=
o T T T T 1
S
2 {ZORBAX 3009B18 .
< Time (min)  %B
0 4.7
27.1 25.1 L2 L7 L8
Hold 251
L3 L4 L6
L1
i

L9

|
0 2

4 6 8 10 12 14 16 18 20 22 24 26 28 30

Retention Time (min)

A NI S 1

Opti mize Gradyen
Kull anél arak 9 P
Ayr él mas 2
Kokul |l ar

Her bir peptitter2 ~ &njekte
edilir, 1 mLidakb40AC, 30
daki k a% (0-36B; Aid e
%0.1 TFA/HO, BT %0.1
TFA/ACN

Boyes, B.E., D.G. Walker, Journal of
Chromatography A, 691 (1994) 3347.
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5dzN} €y CF1 Py 5SE€

. Met Enkephalin

. Leu Enkephalin

. Angiotensin Il

. Neurotensin

. Insulin (BOV)

. Insulin B chain

. Cytochrome C

. Myoglobin

. Calmodulin

. Carbonic Anhydrase

QOUWoO~NOOOPR~WMN =

—

1

300 SB-CN

300 SB-C18

I T T T T T T T T 1
0 2 4 6 8 10 12 14 18 18 20

Time (min.)

ZORBAX” 300 SB-CN, SB-C3, SB-C8, SB-C18
(4.6 x 150 mm,P/N: 883995.905, 883995.909, 883995.906, 883995.902)

Mobile Phase: 15-53% in 20 min.

A: 5:95 ACN:Water with 0.10 % TFA (v/v%:) B: 95:5 ACN:Water with 0.085% TFA (v/v3s)
Injection 10pL, 2-6pg protein (in 6M Guanidine HCI pH 7.0), 1.0mL/min., 352 C, Detect. UV{215 nm)

Contributed by Loretia A, Sandoval

Pa

30
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wSIT 2t Naé2ydzy TeAf SOoU0ANRC

35°C

8

300 SB-CN

i

300 SB-C3

10

L ©

e

Resolution
Improvement

e

° 10 600C
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Verimlilik

1/4\/ N |X
Verimlilik

1+k
Se- i ci Kapksite

a

R =

Verimlil ik

D¢ K¢k

Y¢ksek
Verimlilik

asuodsay 1010919

Zaman
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Inject

B A

+SNAYEAEAEAY | Sal

N= 16( ;[N_RB)2 :5'54( t/F\2/1/2)2 :2p(Dpt_R)2

N=Verimlilikt £ I {1 { I &
HETEE¢ S2NA 1 . ANJ
,N1asttal
L=Y2t{ 2y dzl dzy t dz€ dz
h=t A1 @&N1asSifAEA

At Al TELYP

Zaman
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Dispersiyonc! 1 P00 I NE I ae

Eddy5 A T NT & 2 y dz Laminar Flow

K1 k
Bant H
Gen. _I% A=Ak é&k Varyasyon Et
F)
A“0.33
el
Dojrusal Hé z
Son
Bant
DSY A0 »Sékéca doffdur
kol onl ar ul |
s Dark ol onl a k u
iKe¢- ¢k par flaceé
beyckl ¢ ¢ fkul
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¢ A LAY !

mmid.bumpar -

1 PO

® c ek mL/dak

4.6 1-2
3.0 0.4-0.8
2.1 0.2-0.4
1.0 0.05-0.09
2
_ .d.
akeKZ:r(I %akéthézé
d.

36



I NOFY !'1TPO6 | PIP AfS

Zorbax SECN
mAU
30 F=1.0
20
10 L M 6 min
0
LC: HP1090 )
Kolonla¥ ndc E wmp[nZ mAU x a
A: 0.1% TFA F=1.5
B: 97.5% MeOH : 20
2.5% H20 (0.1% TFA) 10 L 4 min
{ POL: 30iCP{ 0 -
Detek.: 254 nm T ! ! ! ! ! '
mAU
20 F=2.0
10 3 min
01

01576S1.PPT



EkstraKolon Hacimlerinin Etkisi

|

¢ Numune Hacmi

ﬂ C.t&fréPéP . 2N

M X[ CS§Q§1Q[MJILOY
¢5SuUSK®PI W
2.1 x 150 mm
Hno x| F=0.2 mL flak

Zaman, dak

38



t 2NJ . NeENTfNEN @S az2f S| Nf
«] SNAYRSTA 90G1Aa

MA>4000i -in geni kK bir por b¢gyekl ¢] ¢ se-il

0.2

0.18

B 300SB-C18 (X
os— Ml SB-C18 ()80

0.14

0.12

AN
~~
i
; 0.1
o 0.08
0.06
0.04
0.02
° \§
O N 0
A\ N
o X & S
o" ‘36 & O A\ ,“.) NS Q' N> ,1'0 NG
o@ ? &o ? N\ 9{, 7 V2
NA L SO & N o
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SBC18
4.6 X 15 mm

4.6 Xx 30 mm

4.6 Xx 50 mm

4.6 X 75 mm

4.6 x 150 mm

Kolon;

| dzy UW&E dez

P

S

| 2t Naez2

uv: 275 nm,;
Enj.Hacmi: 1 OL

Ko Kk ul lLlCaHewlett-Packard HP1100
Kolonlar: Zorbax SB-C 1 8 ,
Mobil Faz: 1mMo kt an

s ¢ | fNatwiukpH &.5:iACN (80:20)
A:R® rmL / dak.; 70AC

3.5 Om

Numune

2. Kafein
3. 2Asetamidofenol

1. Asetaminofen(4-asetaminofeno)

4. Asetaniid

5. Aspirin Gsetilsalisilik asi}
6. Salisilik asit

7. Fenasetin(asetofenetidin)

40



