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' Instrument: Varian Aerograph 4100
Calumn: Pellicular Alumina
Dimensions: 65cm x G.24 cm
™ vl Mobile Phase: n-hexane
* Fiow Ratg: 20 mifhr
Detactor: UV (0.08 auis)
Sample: See Section $.29 tar Chemical
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Instrument; Vanan Aeregranh 4180
Column: Pellicutar Alumina
Oimeansions: 653 cm x 0.24 cm
Meaoile Phase. n-hexane
Flow Rate: 7.5 * 150 mi/hr at 5%

increase per runute
Oetector: UV (0.08 aufs)
Sample: See Section 5.29 for Chemical
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instrumenl: Varian Aerograph 4100
Column: Pellicular Alumina
Dimensions: 65 ¢m x 0.24 ¢cm ¢
Mobile Phase: n-hexane 10 30 % dioxane/

nexane at 5%/ min
Flow Rate: 20 mi/nr
Detectar: UV (0.16 aufs)
Sample: S5ee Sectian 5.29 for Chemical
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Particle
Adsorbent Form” diameter, pm® Trade name
Stlica get M . 4 MicroSi Silica Gelr
M N Partisil 57
M 10 " Partisil 10
M 20 Partisil 20/
P 40 HS Pellosil?
P 40 HC Pellosil”
M 5.10,30 LiChrosorb S1-60r
M 5.10.30 LiChrosorb §1- 007
M 5,10.15,20 Polygosil-60*
M 40 Chromasorb 1.C-i*
M 5.10.20 LiChrosphere S1-100r
M 10 Vydac 101IR*
M 10 Vydac 1OITP
M 510 Spherisorb S-W
M 1] pPorasil
Alumina M 5.10.30 LiChrosorb Alex-T-
M 5.10.20 LiChrosorb Alox 60-0r
M 40 Chromosorb LC-3¢
M 5.10.20 Spherisarb AY?
P 40 HS Pellumina®”
P 40 HC Pellumina®
Polyamide P 40 Pellamidon”

“M = porous microparticulate: P = pellicular.
“The diameiers are average particle diameters.
"Manufactured by Micromeritics [nstrument Corp.
“Manufactured by Whaiman. Inc.

*Manufactured by E. Merck.

‘Manufactured by Macherey-Nagel,
*Manufactured by Johns-Manville.

"Manufactured by the Separalions Group.
"Manufactured by Phase Separations Limited.
"Manufactured by Waters Associales.
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ATIHN 10.68 WAIARRINGTL L VBSILUITWNWEN lfﬂﬁ"g‘luﬂﬂﬂ“ﬁﬂ"—]ﬁﬁﬂ HPLC

Particle
Liguid group Type diameter, um Trade name
Amine Normal ‘ 10 Micro&il NHy'
10 LiChrosorb NH,"
5,10 Potygosil 60-D-NH>
5.0 Nucheosil NHY
10 u Bondapak NH2!
10 Spherisorh SANH-
Nitrtle Normal o1 MicroSit CN»
510 Polygosit 60-1D-CN¢
10 . Vydac 501TF
5 Spherisorb 35(7']\“
5.10 Nucleosit CN
10 Chromasorb LC-&
1} w Bondapak CN7
Amine and nitrile Normal 10 . Partisil- 100 PAC?
40 " Co:pell PACH
Octyl (CuH 1} Reverse phase 4 MicroSil €.
: 5,10 LiChrosorb RP-8*
5.0 Polygosil-60-D-C.0
5.10 Nucleosil C.f
10 Vydac 208t R’
Octadecy] (C,.Hyq) Reverse phase 4 MicroSil C,,"

Polygosil-60- D-C |§
LiChrosorb RP-18"
Nucleosil C18

LA L n
=)

10 p Bondapak C187
10 Vydac 201 {R!
5 Partisil-5 ODS"
i Partisil- 10 ODS-2"
40 Co:Pell ODS"
"Manufactured by Micromeritics Instrument Corp.
" Manufactured by E. Merck. .
“Manufactured by Macherey-Nagel.
“Manufactured by Waters Associates.
“Manufactured by Phase Separalions LLtd.
"Manufactured by the Separations Group.
*Manufactured by Johns-Manville.
*"Manufaciured by. Whatman, Inc.
‘A pelthicutar on glass beads.
648 CH
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Type Particle diameter, um - Trade name
Anion exchanger : 10 Partisif-10 SAX"
10 LiChrosorb AN
10 lonex-SB10F
10 Vydac 301TP*
510 . Nucleosil SB¢
a0 As Peilionex SAX*
Cation exchange. 10 Partisil- 10 SCx®
10 LiChrosorb KAT®
10 Ionex SAI0F
10 Vydac 401TPH
5.10 Nucleosil SA¢
40 HC Pellionex SCXo+

“Manufactured by Wharmah, Inc.
*Manufactured by E. Merck.
“Manufactured by Macherey-Nagel.
“Manufactured by the Separations Group.
“A pellicular on a glass bead.
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MINN 108 ANARBTNLT I HPLC

Maximum Flow Rate Temperature Useful with  Available

Detector Basis Type' Sensitivity’ Sensitive?  Sensitivity Gradient?  Commercially?
UV absorption s S$x 107" No Low " Yes Yes
IR absorption 5 10°¢ Ne Low . Yes Yes
Fluotometry s 101 No Low Yes Yes
Relractive index G $x 1077 No +107*°C . No Yes
Conductometric s 10" Yes t1°C No Yes
Moving wire G 10°* Yes None Yes Yes
Mass spectrometry S 10-1'° No None - Yes
Polarography s 10-° Yes +1°C — No
Radioactivity M — No None Yes No

* Most of these data were taken from: L. R. Snyder and J. J. Kirkland, Introduction 1o Modern Liguid Chromatography.
New York: Wiley-Interscience, 1964, p. [65. With permission.

* G = general; § = selective.

* Sensitivity for a favorable sample in grams per millifiter.
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F- )

naTafe mnmﬂmmqﬂmmwmmsnm'LﬁTmmﬂwumuumimmu‘lnu en
"smwnu'[mwaomﬁmamanumsmmmu wialandan3ey HPLC m’mummoﬁa-
ﬂﬁ’mnm'ﬁ’mlun’nwgﬂu‘lﬂ K Lﬂim IR NMR, WRZ mass spectrophotometer GH‘(I
| I al :
na N A luund 9
FmsumM e Termstuiasrwisorinlédlestaunavasinesidns
o o A dad 'Y P A G A ¢ . - o
Taruge TaRunin 1Hwenidwas wioldBufinteassd Waniwru1auoInnuan
gantainTeamdTnaldlasfouauievesing13deg1ITUANIITNNA TN
A ° [ - o~ -t ae a | - W
Fagwsarnld 3 woy Ao AfMeudusisuiasgwAsIduae AFaieniv
- - . al
ANMTFIM (Calibration Curve) UazITWANRITNINTI M (Standard addition) n30lH3T
. .40, sl o ol 1 ) [ - 1 as
Internal normalization ‘H% Eﬂ.?ﬂﬁ Correc;ion factor 9N nmamumluuwn O LUNU
Y. F-3 (3 . [ F-Y g
3% HPLC mmﬁnm:qnﬂ'}ﬂumﬂmﬂ:ﬂmﬂﬂmnmwmmuﬂ NI
el -y J [ 1
yiTuad N8I NIANTT waSNIANARANTTUANG TIzUBLnAat I lATIN-

J L7 L] .\ - ' L7 1 ;
Taunsun'lédannisvia HPLC frnmwuﬂmuﬁm‘l’“ﬂugﬂmamau
g
Instrument: Noncommercial
Detectaor: UV

Separation Mode: Liquid-liquid partition
Column: 28% LA-1 od CTFE 485 rnm x 2 mm

Temperature: Ambient
2 Eluent: wWater adjusted to pH 11.5 with NaOH
Ftar: Initiatly 0.12 mi/min; increased to 0.14%,
0.19 and 0.49 mi/min at points A, B, and
C, respeclivaly

RESPONSE

O 10 20 10 40 30 0

FAME {rmu )

1 l,J.S(lO)-estrarriean.lIﬂd:ol«lch-glucos:cm:omc acd
(estradiol-1 7 & -glucosiduronic acid)
1.3,5(10)-estratrien-3,160,1 7{J-tr101 (estrial)
1,3,5(10})-estratrien-3, 16,1 7&-triol (L 7-epiestrinl)
1,3,5(10)-estratrien-3-01-16,17-dione (16-keioestrone)
1,3,5(10}-¢stratrien-3,1 7J-gicl- 16-one (16-ketoesiradio!)
1,3,5(10}-estratrien-3,16[3,170-triot (16-epiestriof)
1,3,5(10),6,8-estrapentaen-3-ol-17-one {equili nen]
1,3.,5(10)-estratrien-3 17ﬁ aiot (estradicl}
1,3,5¢{10}-estratrien-2-methoxy-3-cl-17-one (2- rnethaxyes(ronEl
1,3,5{10),7- -estratetyaen-3-ol-17-one {equrhin)
1,3,5(10)-estratrien-3-0l-17-0ne (estrone}

~F0 VAN bW

b

) < - )
1]“ 10.17 nqilLUnﬂﬂTquaﬂIﬂTlau
i |
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Instrument: Noncommercial

Cetactor: UV

Separation Mode: Liquid-liquid partition

Column: 28% LA-1 on CTFE #85 mm x 2 mm

Teamperature: Ambient

Eluent: watar

Flow: iritial 0.17 mi/min; increased to 0.49
mifmin at A

Sampls:

I. 4-Androstene-3,11,17-trione

2. a-Andgrostens-11 f§ .01-3,17-gions
3. AL,4-Androstadiens-17 -0l-3-dna
4, 19-nor-4-Androstene-3,17-dione

5. 19%-nor-Testostarons

&. 4-Angrosten-3,17-dione

7. Testostercne

RESPONSE

[
TIME [miny

P
71U 1018 msusnzailuuueulazian

Instrumant: Varlan Asrograph 4010-1
Detector: UV X032
Column: 50 cm K 2 mm packed with Corasil ll®
Elusnt: CHCI3 79 mifhr @ 300 psi
Sample: Psak 1, Tocopherot (VIt. E}
Paak 2, Ratinol (VI A)
Pask 3, injsction peak
Peak 4, Retinol acetate
Paak 3, Re‘inol
Paak &, Ergocaleiferol {Vit. Dg)
Paak 7, Unknown

e ]

S WL

a b

A = 3
31]1'] 10.19  a) NTUENIATUU A LRSS E

B NITWUNIAINU A W8S D,
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) e J L a . [ - A
Jarnnmaudauudamiazaelunmisueniaiiin A uss E a'mgﬂ-n 10.19 (a)
o e e A 4 ’
YNLUAIMIRZRILHENLOI 1% isopropyl alcohol 11). iso octane LLN:L)JHU‘LILSE)‘M.?WBG
] L ai - ’ nl ‘I' r. - 1
minasasusetaiindaule mu.am'lv.g:.l*n 10.20 LW TUUNBUNTTUD N TR
o [ -l d L o ] 1 - [ ] 1 v-ill ll
31]71 10.19 (a) nuaﬂ'n 10.20 Fadug1Id7087190873UA8 N WU NNTLTHOU LY

d . -
auzun 1020 a'nn‘:mmn‘lé‘ﬁnﬂwau'lmmugﬂw 10.19 (a)

Instrument: Varian 4010-01 "
Detector: UV X0.32,
Column: asin 9-23
Eluent: 1% isopropanot in isooclane
Flow: 14 mi/hr & 200 psi
Sampie: Peak 1, Tocopherdl (Vitamin E}
Peak 2, 3, Unknown
Peak 4, Retinol Isomer {perhaps 13-Cis}
Peak 5, Retinot ali-trans (Vitamin A}

a ) PO
31."" 10.20 Iﬂ'I&.l"lIﬂLlﬂTlJ'ﬂﬂdﬂ']‘iLlUﬂ?ﬂ']l.lu AlRZ E

654 ‘ CH 334



CH 334

instrument: Varian Asrograph 4130
Datector: UV X0.32
. Saparation Mods: Liquid-liquid partition
4 Caolumn: ﬂﬁ'oxyciproolonl:rilo on Ziou®
160 cm x 2.1 mm

Tempaeraturs: Ambient

Elusnt; Isooctane

Flow: 100 mishr # 1600 psi

2 4 Q.0t AU,
3 T
]
z
e -3
@ 1) oDT
E 2} Trithian
> 3) Methoxychlor
= %) Parathion

5) Methyl Parathion

+~— INJECTION

I

o 2 4 6 8
WINITES

.

ot ) . i
31]11 10.21 Iﬂ?&l')IGII.Lﬂ?&HJENLI']NWI.LIJﬂ-J (insecticide)

instrument: Variam Aesrograph LCS5-1000
Oetector: UV X0,16

Separation Mode: Anion exchange
Column: Peilicular anion 300 em x 1 min
Temperature: 60°C

Eluent: 1.0 M tris (hydroxmathyl) aminomethane

pH 9.0
Flow: 8.6 mifiir @ 325-1000 psi

0.12 -
1 i. CAFFEINE (2.7 ug)
: 2. ASPIRIN (5.3 u

3. & HYDROXYACETANILIDE (0.8 ug)

4 BHENACETIN (0.7 ug)

5. SALICYLAMIOE (2.8 ug)

3
0.08 A
5
0.04 2 +
0.00
o 5 10 15 20 25 MINUTES

- P! = w o
E‘IJ'I'I 10.22 ,n"ITLI.fJHE{'TT’(]LIQI’L‘.IJMU"I“J:JUI}’JQ
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’ J- o =y B
mnmﬂqwuimmiﬂnﬂﬂ (exclusion chromatography)

TasunlansHafiail lﬁ’LfJ’umﬂﬁﬂlummnnmsﬁﬁlmanmmm’tmj=]
Ma‘nagnumﬂmaqLmeanwwImaﬂmﬂum fgwuawalng TuinTesguUen
ﬁ’lﬁ@]’JEltl'Nﬂ%.lI:JLﬂﬂﬂ’lﬁmvlwﬁ’m’l‘a‘ﬂL‘lJ’]vL‘]J'LuT'JJﬂ»;'IL'im\lﬂﬂ’% ANWIEBNIIINAB RN
L& udumnaTiaRann mﬁmamaﬂmImanmﬂmwmwam Lm'l,ﬂ'l,mmamana:
anfn'ly vinl¥ldamaglunefiusiuu muamlum‘n 10.23 mmmnmmmaﬂmana

W

magnumﬂunhmna fo - dluanadvuwnalng nﬁ]*umvmn'[manaﬁa Fau

be

]

ﬁmum'lmwaom:mamwwuagnummn‘[manﬂmmmsmama msmama
mmmn‘[managmqm amnaﬂmanmnﬂaauﬂﬂnau Faug3dInEanEinmin
Twanadtasndn  fia nnaanaanmnﬂaauﬂﬂmumﬂu mmm’uamam zoau R
Tuanavesnsdegns ﬂumwun'[manama g W I LU 1Fandn exclusion limit

LT L"ilﬂ"mJ exclusion limit L‘YT'Iﬂ‘LI 30,000 'il"f_lﬂul‘lﬁﬁ”l?ﬂ'lEJLI'N‘(IN'I.-L']%“HISJLEIﬂﬂuﬂﬂ'

P . - ° 9 o " a P
i 1023 311aawm:uwamlwmmu‘[umqﬂmmmanmuﬂwaanmnnaauu'lﬂ'm
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11 30,000 W lUld vialdefeufisenannaedinidn LtdaﬂsﬁﬁiwwﬁnIuLaqa
0NN 30,000 3z laiwansadh Tl Selaignanty vinldieReufisoninaesutly
861941008 AWUNR exclusion limit YO RIRTUUIANIUG 400 Ba 50x 10° MDAl
mﬁmammﬁamsgluﬂaﬁ'wﬁ FasRINTIIINE IRt sRdeI N TuEn fedauian
I'B‘Laaﬁﬁgmmﬂﬁ'lﬁms’nﬁﬂnﬁammﬂ’ﬂﬂ"lﬁ wadnafiawite e o lule 3

P ot
WLINANTITULANR

Al » o o ' = ~
Laﬂﬂ'l'ff'lunwml,an‘nﬂg‘ﬁuiﬂsu'f[ﬂn':’lﬂu.mvlﬁtﬂu 2 198 Ao

a P = - L .
1. Hlil‘li‘l—lﬂﬂ_i’)‘u (Soft Gels) tLAIRTUAU A §17 IWRwaT (Polymeric matterial)
v o . ¢ \ A ad a W
N1AIINMT cross linked #13WINAN3TU1910T0 LT dextran FoilF oL 30 nMmen138n
1 o A W 1 Al o A -y
71 Sephadex UN@ Sephadex ﬂ'lmou,m‘lﬂanﬂmwu@mmm@gmnﬂmnm-j Cross-
@ a o
linked 6iauga9lun13190 10.9 #321INNT Cross-linked 8159 3N 02laTanlug
i A ad a I . Ay y - a o
(acrylamide) TINTOLTHNMIINITAITIT Bio-Gel P 4 l&Wauau oL tmdsiu n13en

Y. o 7 a 1 o4& da a 1 . .
aasutlavanlans il lesldiassfinaauilasiifaiSundn gel filiration chromatography

< a
1IN 109 TUNVEI Sephadex Gels.

Sephadex  Water Regain Bed Volume Fractionation Range for

type sH,0/g Dry cm’/g Dry Peptides and Globular
Sephadex Sephadex Proteins, M.W,

G-10 1.0+0.1 2-3 up to 700

G-15 1.5+0.2 2.5-35 up to 1500

G-25 2,502 4-6 1,000 to 5,000

G-50 5.0+0.3 9—11 1,500 to 30,000

G-75 7.5%0.5 12-15 3,000 to 70,000

G-100 10.0x1.0 15-20 4,000 to 150,000

G-1350 15.0=1.5 20-30 5,000 to 400,000

G-200 20.0£2.0 3040 5,000 to 800,000
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° ¥ o 1] A‘ 1 - ‘0} £ 1
smsusnsmataniilmanalng 9 wiskwinluenagand exclusion fimit 1813
1 : A L -l G e B Q'u
98 wuitsanTaindeunieansnaadutlaluaaniuidudminasany  duka Ve
a1 A a = Ad A Ad A ' . o
LT UNNY V,, (V, 78 UTa 7300 Wanefaundisonid Void Volume) lunyoii
1 U Ly - e ] t A 1 g A
i K, ey o wrhifiamanizanuress1idlagiesswnananagnun
- - A A 1 ' A ) o T
fusiiedauiudarale «, = C/C, = 0TI C, = 0) laldr1IdBLNT
'[umnﬂmnamwmwamwwﬂ'lﬂag'l.uwa'lwm RITMNIAN mmwwummms
mamoman"lﬂag"lw&mnumglumma~muuamﬁmwu. Laluaneneii davm C, = C,,
Tude Ky = C/Cy = 1 83U V, mﬂaﬂﬁmmwmwlamgnuw (pore volume)
mmmm'lmﬂul'ﬁ'msmammu'[um-qammmannmmsmm‘lﬂaq’lugmama

1 L A o R
Tomua s Imudulagu (v uFunuenadlugunisn 10.10 lagld K =1 dmdy
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