Korean Chem. Eng. Res., Vol. 43, No. 5, October, 2005, pp. 603-608

ZZF D32 CRSA Poly(glycidyl methacrylate-co-ethylene glycol dimethacrylate)
UHE O[=Zet 7|l ERJEEC| F2|
ZEN - FEY - AET

A

ol+=

FZ¥ 32 o34 poly(glycidyl methacrylate-co-ethylene glycol dimethacrylate) 2t E 7hehet 78 2178
Al B A]
o] o]
o ZEAMNTS 5
2ol YL VIR E Aol F2E AN 2
SEELENEE TER =

Qlslyela sletgslal, 2 UgEEe]7]EdT4lE
402-751 JUAA] Tt T 253
(20059 62 20 A, 2005 92 8L A1)

L

Separation of Caffeine and Tryptophan Using Molded Macroporous
Poly(glycidyl methacrylate-co-ethylene glycol dimethacrylate) Rods

Longmei Jin, Hongyuan Yan and Kyung Ho Row'
Center for Advanced Bioseperation Technology and Department of Chemical Engineering, Inha University,

253, Younghyun-dong, Nam-gu, Incheon 402-751, Korea
(Received 20 June 2005; accepted 8 September 2005)

o OF
et =

U FHEEFS] 3Rl A=rpE 18T 29 4.6x100 mm)S AREER] A Bt Fitel 2 =

FEE UAE 27 B o83 oFAIE 159 3Rl M S o] 8BiSitt. B
TGS 21& HSIAAXN AlFAr]E st B AlFA

1%0]@4 719R17} EHERS Fejaglon,

FIE

= 1 =
2. Ag/\-];]&; %x_])o] H]% r =

Mele 783 B 5o n]x a&EICH

Abstract — The molded macroporous poly (glycidyl methacrylate-co-ethylene glycol dimethacrylate) rods produced

by a facile molding process were polymerized in situ within a tubular mold, chromatographic column (4.6x100 mm) by
free radical polymerization. It was complemented by epoxy derivatized monolithic column and chemical modification of
the epoxide groups with the sulphuric acid. By variation of the polymerization conditions, such as the ratio of the mono-
mers, the porogen (pore generating material), and the temperature, the pore size could be varied, so the retention time of
the samples may be adjusted. For the mixture of caffeine and tryptophan in the prepared monolithic column, the influ-
ences of polymerization material compositions to the efficiency, selectivity, and resolution of the monolithic column
were investigated.
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Table 1. Conditions for preparing the polymerization mixture

Substance Volume (ml)
Initiator AIBN 0.045-0.064 (g)
Monomer GMA 0.7-1.2
Crosslinker EDMA 0.4-0.9
Porogen Cyclohexanol 0.4

Dodecyl alcohol 3.4-44

*Polymerization temperature, 55 °C; polymerization time, 24 h.
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Fig. 1. Chemical structure of caffeine and L-tryptophan.
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Fig. 2. Chemical modification scheme for preparation of the hydro-
philic monolithic column.
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Fig. 4. Chromatogram of caffeine and L-tryptophan using sulphuric acid modified poly(glycidyl methacrylate-co-ethylene glycol dimethacrylate) monolith.
(Mobile phase: methanol; Inj. Conc.: caffeine 1mg/ml, L-tryptophan 0.5 mg/ml; inj. Vol.: 20 pl; a: 0.2, b: 0.4, c: 0.5, d: 0.8, e: 1.0 mI/min).

woiFan glek. ol IR F42 02914 1 mUminz 3}
ZIMIAAA A B Aol Slate] frol v B F | &
AR §F T2 oFF B 92 HolE wolFu ek, wh
ol fol Al et 7121 Kol M3k FolE 3121 wo] W

3| Wt v 2 Feads otk =3, {58
v—ﬂs‘%ﬂﬂ 4o FAARES £Y Ak fg) FUst A
Szt 2] FEE)r A (el a3k “%01
7 Z27] dAF ARe] FAI9} 50 °C Erfe] @FollA] 1%k A
¥ AAE Ao FAE 2] Fgsom, o] 7 *JHMIAH 5
% 247} 2433} e, vk A FEEEES] U w 2793}
Ak oA el AAE Ao 2 0.54°|AcH4].

Fig. 5°I1= Fig. 404 A3 B3k A=le 218319 0, ol gio
2 ekt £2] Z3H9(90:10 vol% ) AMESIITE f<50] 060114
0.8 mi/minZ 75k wehr] §Eu= (L}E%]Eﬂ 37 Yo7} AR
Z& B 9tk o3 o] g Aol SR BE Ao EHR T

91 (UERERe] BRIAE] A7) ORIk A 2 5 9k

150}

i

S3L71LE O
CRaE=R

Table 2011415 Fig. 49} 58] ¥-2] A 2vlE oA Hojzl = 7}
A B AFARNS HolFal 21_0}%, A @)(6)l 28l TR

20) olzuly, Melwel 2= neiFa gtk 4 @l ol
Tl 9] ol R o) Fate] WRkE A9, fo] B2
Bl ZLow 217] 98, 187019107 bl o]Fo] Hehe v} 2

o EREA A9 A0l WS v wlwA 2 gl 133, 60 Fch.

spsr@st

438 Hs= 20054 108

Table 204 K= v}} 7ho] o]FAto] Wighe uwj, 5<50] 1 ml/min
o] wjo] ZH o] Mel(1.55)2f Ha = (1.107} 7P E9kor], o)F
Aol Hgte £ £FEY v f550] 0.8 mV/min Y w9 2]
BT (2.08)9) Hal (L1777 o 9k

= AZoA] FHIRIT} (L)-EFES F 7H] £ djs)] vla
74-1 %9_ /\-]EH_L_E ,:3}\1,]- o]74° u]»._cq;(] 7%34 L].TH A—l;d

of FAEY ZaAel dx 1 dekdel L2 u|& Tl
AE Aolth. dAF A2 fAFI o] 8k ol 259
Agarlel gEsie). thad A 3ol REAHoR ulA
zkal Qe o= Aol a&7 939 Al FY 4
ESS =

A FAY DI ?&% 2= 0% 299l Ly 2l

FolA]=dl, M = =719

i

A ATHS Mo, W pi WIS 20 108 144
OO ANG 4 ek
FUGo 2AL 2ASNE 5 WA 29l FHTAE 2

A7 Adel MaAH L 9lom v &2 Az v
poly(glycidyl methacrylate-co-ethylene glycol dimethacrylate)
AAE e vE7] 98 ok w2 Ago] xlguojof &

Zloltt.



300

250 -~

200 -

150

Intensity (mV)

100 A

50 -

12
Time (min)

Fig. S

olggt 7pRIN EYEN £

Intensity (mV)

607

300

(b)

250 -
200 -
150 -
100 -

50

L

—
0 2 4 6 8 10
Time (min)

12

. Chromatogram of caffeine and L-tryptophan using sulphuric acid modified poly(glycidyl methacrylate-co-ethylene glycol dimethacrylate)

monolith at different flow rate. (Mobile phase: methanol:water (90:10 vol%); Inj. Conc.: caffeine 1mg/ml, L-tryptophan 0.5 mg/ml; inj. Vol.:

20 pl; a: 0.6, b: 0.8 ml/min).

Table 2. Retention times and the calculated values of caffeine(1) and L-tryptophan(2)

Mobile phase Flow rate(mb/min) ty(min) tpy(min) k, k, N, N, o R
Methanol 0.2 14.14 18.44 10.07 13.43 17.92 35.36 1.30 0.28
0.4 6.88 9.91 439 6.75 27.05 56.05 1.44 0.49
0.5 5.57 8.27 3.35 5.47 3433 87.39 1.49 0.63
0.8 3.35 483 1.62 278 50.38 88.94 1.44 0.64
1 2.65 4.12 1.07 222 98.10 187.47 1.55 1.10
Methanol+water 0.6 461 5.99 261 3.69 133.17 60.50 1.30 0.40
(90:10 vol%) 0.8 291 6.65 127 420 42.34 36.35 228 1.17
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