HPLC

- (data analysis system)

1 (mobile phase reser-
’ vVoir) (degasser)
1.1 Frit
’ (reservair)
HPLC
11 . (frit)
’ ’ stainless(sus), hastaloy C, PP (polypro-
lene), glass
HPLC R st)'? it
ainless(sus) : or osi
HPLC (sus) P y
3
hastalloy C : )
PP, glass :
ion chromatography
HPLC glass PP
- (mohile phase re- bio
servoir and degasser) sus
; (pump) porosity 10
- injector
(n ) 12 (degasser)
- (column)

- (detector) gas pump
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(RT)
, , hdlium gas purging, degasser 13
(volume : vaume)
(045 ) _
9as 6:4 600 |, 400
hdlium gas purging : 1 organic solvent 55
helium purging 10
pump
) pH
pH polar buffer  pH buffer
organic solvent pH
pH . pH
1 vent pH meter
helium
purging pKa pH
vent line pH RT(
) pH meter
. -1 1-4 buffer
(degasser) :
membrane pH
option buffer
frit 2as venl pH PH
L] meter pH
pump 5 8 7 1-1 1-4
X -
,J pH meter
1-1 1-4
pH pH
frit
Ao
Ot 2. Pum
Pump HPLC
pump

1o A A

Lo
o =

i- .;L-
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-1 pH L2 PH
pH ()
pH () ()
36 926 74
20 565 435
38 880 120
22 455 545 20 800 -
24 345 655 42 236 -
26 20 =0 44 610 390
28 175 825 46 510 490
30 110 890 48 400 600
50 206 704
32 55 o5
54 210 790
) 0.1M
) 0.IM NaH:PO. H:0 136g- 10 56 176 824
)  :0IM  (60g-1t )
! ) : 0.IM B829-1 )
1-3. Citrate pH 0.1M 3 (136910 )
pH () ()
30 930 70
32 870 126 1-4. pH
34 810 190 pH ()
36 70 260 56 948 52
38 700 300
40 660 340 58 920 8
42 610 370 6.0 877 123
44 560 440 62 815 .
46 510 490
48 460 540 64 735 265
50 410 590 66 685 315
52 360 640 68 510 40
54 320 680
56 270 726 70 390 610
58 230 764 7.2 280 720
60 190 810 4 1% 610
6.2 140 856 :
64 60 %0 76 130 870
66 40 960 78 &5 915
638 30 970
70 5 %5 80 3 hail
) ; 0.IM Citric acid(210g—1¢ ) ) ;0IM NaH:PO. H.O 1369 1¢
) : 0.IM Sodium citrate G:HsONa H.O ) : 0.IM NaHPO: 7H.O 26.8g - 1¢

(P49-1 ) (Na&HPO. 12H.0 35991 )
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piston{ A} # o] o )

H check valve

(3 7 )
n —" )

cam ump seal T

inlet
2H2pump? T E
L. rulnip
2 pump head, (piston: ), prep type : preparation
pump head sealing sea- sample
ling , transducer( ), inlet check valve, 10 /min
outlet check valve, purging system
. pump single , analytical type : 05 -2 /min
binary , quaternary
21 pump MU -LC type, nano-LC type : capiliary
) pump
single - pump 200nI-30 /min MS
proteomics
(isocratic)
binary pump pump
gradient sample MS
quaternary © pump 4 . analytical binary pump  semi
binary gradient narrow bore 02 /min
4 quate-
rnary pump 04-05 /min semi
0.2 /min)
2.2
PUMp prep type, andytical 3. (Injector autosampler)

type, p -LC type, nano-LC type
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switching System HPLC Sample loading : sample port  loop(
) loading (
switching, system 3a)
. sample Sample injection . port vave
o/ off loop
08%8 % | ()
_.f.. o0 ®_ @
@
|'... -..' ® .'l injector  sample  loading
| - ® Y e | loop loop
I'. . - . - -.:'I .. .
N 'Y 7 sample injection
R o .
e ®- 3 injector sample
) Silica scl 4 switching system
pump injection port
e switching sample
%%
o ole system
[ .. . ® [
i\ i
-. ‘ (SCX)
,’. ? (RP trap column Cis)
- 1
te
21 M= 3 q) &= data sample
@  Na:so: (BXH !
4 2-D (2-dimensiond) LC system
Fig.3 GSilica gel2| pone 45 335
pumpl pump2
loading sohwent gradient
20 pl/min 200 nLy/min
SICX RF Trap eolumn C18

500 pmid % 15 mm

300 pmid. x 5mm

Mano column C12PM
75 pm id. X 15 cm
I, —

SWITCHOS™

Liftibtat="™

4. prateomics

switching vave 2

caumn switching system
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ianaytical  analytical
. pump muticolumn  swi- tube, detector cdl
tching multidimensional LC analytical ( 46-30 )
SPE(sdid phase extraction) sys- tem, semianalytical (20- 1.0 )
method devdopment system system peak
injection
Autosampler  injector pump
system dilution
system, autosam-
per
=( > ( )
4. (Column) /( ¥
46 30
50%
2 2
5%
analytical
2)
4.1 3
stainless PEEK
1)
2 Pt
pump  sem- peak
2.
(type)
analytical 3 -46 3-25 05-2 /min
preparative 2 10 10 /min
semianalytical 1-2 5 25 005-0.25 /min & mass
u-LC 02-05 50- 250 1-25 /min _ mass
proteomics
nano-LC 75 10- 100 200 n¢ /min mass  proteomics
* injection mass

sample
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3.
stainless . HC
PEEK poly ether ether ketone , . lon Chroma-
tography . 5000psi
glass . (100psi)
4.
reverse, noma phase
( , reverse phase )
lon ( , )
GFC
(gd filteration column) (size exclusion coloumn : SEC )
Chird
Bidlogical biochromat ogaphy protain, peptide  biomolecules
3)
GFC (size exclusion co-
4 lumn) pore size
(reverse phase :
RP) (nomd phase)
hy dr opobic( ) Chiral
(hydrophlic)
Biological proteomics
(hydrophlic), hy dropobic( ) pore size
functional
4) (stationary phase)

((1C) ion
(stationay phase)
(cation : SCX) (anion : SAX) ( 5
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5.
silica  functional group
silica base pore size pH pH
polystylene  divinylbenzene cross link polymer
polymer base
pH
silica
pH 3.8 1) Silica base (stationary phase)
silanal
tailing . pH
113 silica 2 silica sdl
polymer pH silica sol
pH silica
(fig3) mass
graphite carbon , Alumina , zirconium transfer
silica functional
5) Guard guard cartridge (functional group)
guard
guard cartridge silica padysilaxane func-
guard tiona
guard cartridge : kit , silica base
cartridge ca-
tridge
g dead vol 6 silica 3
volume
ook silanad free siland, gemina siland, vicinal
P silanal free silanol
i g i silanadl
ittin uard cartridge
g g g functiona silica chlo-
- . ride Cis silicon-
4.2 Silica base (stationary phase)
oxygen-carbon chloro-
silane functional

(stationary phase)
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T
HO —— 81— —
H H H H CH
BORPDERER o
H—C~_ | € [ c r 3 [ Bl i () 2
g ‘ ., c ”fl \‘\‘{_' ‘_'_/"(j -._\c‘ __.___.-'- b _\
l | 1 I L I T I |"' '__,,-"'rl:I
G H 3 jo —8— —
H - i LY 2] 7]
] I | I | B ") A
H = ' st ' C [ l — —— H1i[: —_— :'l El
|H‘\._l:,_.-' I\M'“fl\\\ - ! \ \_\ El; -]
7 1
o | h | : | : | C ” §HO s"ﬁx— 0 — ®
E H H iy H E H oy, ’\
L 1oq i I A
g, gy o1 oling [ ' ,m—u—*u—ﬁ—
l ol | J x.,( - I_l l\-r_: _
I l | | r"n 1
L H H 11
Fig .4 2 1‘1 A C8E bondingdhb = M 3 #2292 19
J. wu IUIIIU
& e M 5 G, G, O, NH:
= ,,-*‘*-«\H/ g silanol
5‘_,_,_-0 )/l. ;v ---ﬂfllll ‘-‘"‘* Vicmal Cus
ol silano]
I..”’/ o 5;.-\-"‘"' :;H\. .f_,-l:-i “f silanal
Iy i b
@ ai bl - L aa "ll' \H\-‘-\' b o .
/ ' //'L’-.' LY silanal pH
7N N b R i
III ,l" & ,\ - Selocwane bonxd ped( ta|||ng
g{-_ﬂ:x‘“ﬂ’f’f K“‘“L..':M " silanal
oy go .|. ,Ifl’f ee siland , silandl
r\\,@{f = silandl pH
' silica base
H 3-8 H 8
6. Sililca gd - P P
silica sadl
organosilane stationary phase 4 silandl
dimethyloctylsily- chlorosilane pH
brush phase method devdopment peak tailing
fluidized bed( ) free siland
. functional endcapping , silanal
mondfunctional  trifunc- tional functiona
78 silanal
trifunctional . Trifunctiona . Endcapping
polymer polymer base peak tailing peak
(width)

buffer
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—OH
Si—(;S[
OH

CH o] frEat ety

lt—o/l_ful
5

H
{H_';_&rCH.I

Hy

del7t 2%

/
L1y

r.r-"“‘-\f“xf‘x

N

LI L LY
c T | T—H+[I—1—{H3

H CH,

Trimetied =ilans

HO_,,.-"”

H

“1316 Endcapping® 2 2 7hid

| sl 2] HY DROSS &2

L% 7 protect® H 8

Endcapping 7 silane

, double, triple endcapping
endcapping free silanal
pH

propylsl £ #@
Fratect

. Silica base pH 3
functional hydrosis
) protect
Protect
Si- O- Si(CHs)- (CH2)17CHs
8 hydrosis
functional
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isobutyl Si 10 ,5 ,3
hydrosis functional 5 . , back-
. Functiona hydrosis pressure,
G G G G Cs 3
, Cis endcapping protect backpressure
HPLC 2000psi
pH . Silica pump backpressure  4000psi
base pH HPLC pump 12
hydrophilic (polar ) .10 preparation
pKa pH
backpressure
prepa-
batch tion cleanup( )
batch SPE(solid phase extration)
silandl 3 pore
silandl 10nm bio pore
, . pore pre-
100% paration, SPE(60 40 )
9 silica  support
G, G, G, G, Ci, phenyl
Cis reverse cyanopropyl, aminopropyl
endcapping (), endcapping silica normal ion
() exchange . Cyanopropyl, aminopropy!
peak tailng reverse, norma
peak tailing ,
. benzoic acid , pro-
broa- teomics
den ,
¢ 43
Cis G
ion
100% . Cis 100%
buffer  90% , RT (
)

dewetting phenmenon 10a
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C1:Methyl

CH,
—O0—§i—C—H

iH

6 He S OZ

CE:Octyl

]

£

__,.-'n'

=

A
=

D= =L
e

=

m

=

Cyanop rr:p}.‘l

CHI

@i

CHaypy T
i

lon-exchanger Strong anion

H-]T

‘{;_

functional  chain
10b 100% buffer
RT
1lla

100% buffer
hydrophilic
RT

pore

pore

b _,.-r':'_ _LIIg
{I],[

f.'.-'l:]iuﬂl_';] :

Pt H

{ L |
| .C
_"'-:'_E]le—lf_-’/lrxl,_,/rh‘ﬂﬂ
e »H | H
CH; H H

1
Phenvl

(—"JII:L

@

CH,

Ammoprony I Ton-exchanger weak

i N

[ “1,]]

7\
b

Ion-¢xchanger Weak cation

=

lon-cxchanger Strong cation

o

0

&
SOH

I
,.-" =H

1
lI.

H 'II1

H "”*

18 silica support H §

chan hydraphilic

, Cis G, G
hydrophobic

endcapping

carbon chain

C18
pore

11b
hy- drophobic

carbon chain

RT
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CHyOH £ Cis, Cs

CARBON

C.:, Cs CARBON GROUP

1990154 BN

1HOb o) 54 100%=

“1g9 o] FAbo b= carbon chain®] ¥ 55

‘ pore ‘

3100 74HE O] retainedH HE]
organic solvent 7+ &% o] 54

RT
hydrophilic
endcapping
polar Cis  bonding
polar bonding
hydrophilic
hydrophilic  endcapping
polar-embed ded
polar ether  amide
polar polar
Si

T%

pore

28100 4 =H o] 2F7h retained ¥ AHE|
o] % Ako] 10(0ebulTer

1110 4 2] 7F poresl] A wetting 7} dewetting =] = 4

polar
( B
propionic
acid Cis
100% bu- ffer Cso
. G hydr ophobicity RT
mdting temperature  Cis
29-30 , Gao 68-69
10
Go mdting
dewetting
carbon polar
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18,8 CARBON GROUP
A

| - e,
._‘} e e e ™™
| :

FOLAR GROQUP

POLAR GROUP

| —_—h——,
o
.7| T i T e S e R S
| - S

G, R
Cl3.C8 CARBON GROQUFPF

E-'I 'ELI-.} I"
oL A N ——
’ T

211 CI18,C8 o polar group= & A % o & @ g A §
polar . scanning
, DAD PDA
(Detector) scanning . Scanning
HPLC uv( .
uv scanning
), FL( ), RI( ), ECD( )
) spectrum spectrum
ELSD (Evaporative Laser scratter Detector), 1
)
. UV spectrum
5.1 UV (UltraViolet)
spectrum spectrum
uv . UV spectrum
lamp
visible , paraben spectrum . 1
lamp D:, Tungsten lamp
. uv . Paraben spectrum paraben
spectrum
200nm- 800nm UV absorbance MS
1
scanning spectrum

DAD (Diode Array Detector) )

PDA (Photo Diode Array) ,
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scanning system

scan- ning

system upgrade
upgrade
. D2 lamp
Tun- gsten lamp
5.2 FL (Fluorescence)
excitation emission

uv
uv

uv

uv absorbance

sample matrix

uv
carbaryl, carbofuran uv
uv
system
benzo(a)pyrene
uv
uv 296nm

10ppb

sample
matrix
uv
UV spec- trometry
scanning uv
spectrometer excitation

absorbance

5.3 RI(Reflex index)

RI
reference cel
cdl

measuring cdl

gradient

54 ELSD(Evaporative Laser Scratter

Detector)
,bp
nebulizer nebulization
laser
RI
gradient
nebu-
lizer « )
bombe generator
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buffer
30 ppm LC M -LC, nano-LC
LC
LOMS interface laser LOMS
55 ECD(Eletrochemical Detector)
_ 6. Data system
ion
conductivity LC system
amperometry , condu- Soft -
ctivity ( , ware
), , dkyl sulfonate . SN , resolu-
amperometry tion software data
method development
56 MSD(Mass spectrum Detector) software  computer simulation
software offline
data offline
software  online
fragment ion  pattern computer simulation
Drylab
interface( ), ion- 2-3 data
ization, mass filering, andyser, ion detection
. Interface  nebulizer . Drylab
droplet ionization online
El API API solvent ICOS DIAM-
API APClI  ESI , OND, hydrop-
hobicity  pKa
ELUEX
. LOMS pH  buffer
fragment ion library organic solvent
MSD pH org-
. MSD anic solvent pKa
LC computer simulation
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method
development
computer simulation

computer simulation

. LOMS APCI ESI

GOMS N

PCl

upgrade



