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Characterization of Adsorbents for the Solid-Phase Extraction of
Trace Diphenylhydantoin from Biological Samples

Kyoung Rae Kim¥, Kyoung Won Lee and Weon Hee Shim
College of Parmacy, Sung Kyun Kwan University, Suwon 440-746, Korea

Abstract—Ths sorption and desorption properties of four different solid adsorbents were evalua-
ted for the trace enrichment of diphenylhydantoin from biological samples. Graphitized carbon
black(GCB) gave the highest adsorption coefficient. And among the organic solvents examined,
methanol gave the highest desorption coefficient. Using the GCB column, the optimum elution
volume of the eluting solvent was evaluated from the breakthrough curve of diphenylhydantoin.
The usefulness of GCB as the solid adsorbent was examined for the solid-phase extraction of
diphenylhydantoin from serum in the concentration range of 20-50 ug/mi.
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Table I—Dynamic adsorption coefficients in solid ad-
sorbent-water systems

Solid Adsorption Adsorption
adsorbent coefficients (K,) efficiency (%)
GCB >10,000 >99.8
XAD-7 2,562.2% 62.9 99.0
XAD-2 1,354.6+ 43.2 98.2
TS 1282+ 5.3 84.7

Conditions: Solid adsorbents, 200 mg packed into colu-
mns(4 mm id.); DPH 250 ug in pH4.0 water(5 mi);
gravity flow; n=4.
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Table II—Dynamic desorption coefficients in GCB-Li-
quid systems
Desorpti Desorpti A B
L esorption esorption 0.010 + 0.40
Liquid system coefficients (Ku) efficiency (%)
Metanol 0.2232=* 0.0060 84.3 g
Ethyl acetate 0.0430+ 0.0058 51.8 g
Acetonitrile 0.0167= 0.0009 29.5 g
N g o005 ¢ 020 L
Aceton 0.0065* 0.0010 14.0 £
Conditions: GCB, 200 mg packed into columns(4 mm 2
1d.); DPH 250 pg in pH 4.0 water(5 m/); liquid solvent 3
5ml; gravity flow; n=4. 0000 L
’ 0.00 +—

gzl FAst 4] ZAskglch. Methanol, ethyl ace-
tate, methylene chloride, acetone A2 Kpzlo]
Hadhe AgE BolFa oci(Table 1), &34 4
7} F4E 4% Su|o] GCBREE oFE9 34
1), 848%9) SRE & dRHE s
22AA S 714 methanold A2 £& Loz
AAstolek Svle] 2888 5ml o4 S7HA7E
2aa 5o o /M AR Alrdoh
A% GCB/methanol®] AMEE F2HA)/4v) 4
gz 2o BERAAAEC ALY dele
PHE 4%3l7] Aol GCB ZwHozREe A)g5¢]
HEE-E 2R ERe A, 2elm 244 W) g
E& AAsler @ch® Faw DPH7} GCB co-
lumnel| 4 breakthrough® 7] A7}#] &4 Hl&lE
e A= EAHoR B3 shsd pH4 E9
s 3143}7] $sted DPH ZFE4£9(100
u)-& 48 F 595 E B8 2057 on-line moni-
toring®te] breakthrough curve(Fig. 1A) & F3s}alck
60 m/2] Eo] E3}slx GCBE¥-] DPH7} breakth-
rough5 7] ¢4-& HoFa glr) o] AL 484 wb
H2AEE A7 Sfef pH4o) w2 AAs= 5
ot GCBel| DPHY} A#FHo 2 FAFL Y-8 %
& o) 70 mg] GCB columnel A 5 pgel DPHE]
breakthrough -2-5Fo] 60 m/ o] 7O Z ZAL% 4

o
A e

o

=)

=

fo
e
oZi
o
2
o
O
ws]
O
3
=
=4
5
° 1o
loh
N1
i
g,
nd
bu
tp{z
o
o
B

3}
-AEH 4] methanol& &
min) ¥3A1Zlek 2oz elution curve(Fig. 1B)1_
methanol 1m/ ool &zt DPH7} <Fzhe] tai-

Vol. 36, No. 2, 1992

3 4 1 1 N
T

T T

} —
0 15 30 45 & 05 10
volume (ml) volume (ml)

Fig. 1—Breakthrough curve(A) and methanol elution
curve(B) for DPH.

Table III—Results of breakthrough studies on GCB
column
Passage of water
Without After
Column efficiency (n) 89 139
Recovery (%) NA 9951t 15
Elution volume (mf) 0.9 0.7
NA=not aplicable
Conditions: GCB, 75mg (bemX2mm id.): 50 ppm

DPH, 100 y/; methanol elution (0.5 m//min); pH 4.0 wa-
ter passage (3m//min); n=3.
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Fig. 2—Typical chromatogram of serum spiked with
DPH.
Cross-linked methylsilicon HP-1 fused silica
capillary column (13X0.2 mm id.); tempera-
ture programmed from 200C (4 min) to 280T
at 6C/min; 0.6 W/ injected at split mode (30:1).

Table IV—Recoveries of known amounts of dipheny-
lhydantoin added to human serum

Amount added Amount found Recovery
(ng//mi) (ng/ml (%)
20.0 15.0 75.0
30.0 24.0 80.0
40.0 32.2 804
50.0 40.3 80.6

Conditions: Serum, 100 p/ diluted with pH 4.0 water(0.9
m/); GCB, 50 mg packed into glass columns(2 mm i.d.);
methanol eluate, 1 m/; n=2.
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