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WEEIZ TS NTT7 4 —I2FL, HF 405 DEHK
BN T O—7 (dansyl-7 ¥ Fh VEE) W% AH S ',
HAEE=I—FBHDTHB. ChEEETa—7n
FABP 5 E D5 v /37 B EBIRIICRES U, toEm
BOBERY 7 b $BIERESTOTNG. Z0BE, 7
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BEHIZ I, BE 70— 7 & U T 11-[ (5-dimethylamino-
naphthalene-1-sulfonyl) amino] undecanoicacid (dansyl-v7
Y7 h Y 8), 12-(n-methyl)-n-[(7-nitrobenz-2-oxa-1,3-
diazol-4-yl) amino] octadecanoic acid (NBD-Z 5 7 1) ¥
), 1-pyreneundecanoic acid (pyrene-7 > 77 v ),
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Fig. 1 Schematic flow diagram of post-column HPLC system with fluorescence de-
polarization detection :

P1 & P2: HPLC pumps; I: injection valve (20 ul); D: fluorescence detector (Hitachi
650-60) (Xe, xenon lamp; G, cell; Ph, photomultiplier; Po, polarizer; An, analyzer);
G: guard column (TSKgel SWx1); Column: TSKgel G2000 SWxrL (300X7.8 mm
i.d.); M: mixing tee; R.G.: reaction coil (PTFE tube, 5 mX0.5 mm i.d.); Rec: recor-
der; E: mobile phase [50 mM potassium phosphate buffer (pH 7.0)]; R: Fluorescent
probe solution (2 uM); Flow rates: E, 0.5ml/min; R: 0.05 ml/min. Conventional
fluorescence was measured on a fluorescence detector without polarizer and analyzer.
Fluorescence was measured at the excitation and emission maxima described in Table
1 depending on the fluorescent probe used.

11-[N- (diethylamino-3-coumarinoryl) amino] undecanoic
acid (coumarin-7 ¥ 7% V), 11-(9-anthroyloxy) unde-
canoic acid (anthracene-7 ¥ 74 V&) ZHWV 1.

2 % B

21 B =

s Bo¥7a—7 [dansyl-7 ¥ 74 VB, NBD-A
57 VB, pyrene-7 VT A v, coumarin-7 ¥ 7 7
VB, anthracene-”7 ¥ 7 VEE] &7 )3 VERREE A
FUt. 2OfORKIFIAMERRRRE € DE T
Wiz,

W7 0 — T, dansyl-v ¥ 7 A VB, NBD-A
FT7 VR, coumarin-"7 ¥ 7 /1 ¥ B, anthracene-" ¥
P VEIZOWTIEA Y ) — )&, pyrene-T VT A Y
BIZOWVWTWET £ b Y ERAVWTENZENRD | mM BR
REB L, B0 BESEER (50mM, pH 70) T
2.0 uM IZFHRURE U 72,

2.2 ¥ &

 EERROS Y BREEE T O - TORKEANT b
VB I B S8 650-60 A EREER RO ARE
b (1X1cm) 2EAULE. AV v MEE, BER
R OFIA & HIT 10 nm ICRE LT

=EWER 2 0w b7 9 7 1%, Rheodyne 7125 (20 ul
Ne—T) Y TNA Y V2 F—RBERBUILERY —
CCPM AU, WMk 7Tu—THEROXBHL Y 7
LT, ®Y— CCPE-II ZHMA U 7. BICHRHER I,
18l @ 71—k &EHE L HIL 650-60 BB
SeEEEERALL.
ARV, B—VAE - KA b4 T 4 HPLC B
Jeka v 27 ADOWEBEN % Fig. 1 KRS, AT ALY
ViEBER D TSKgel G2000 SWxy (300X7.8 mm id.)
(Y —#8) %, BEHEIC 50 M ) Y RIEEER (pH
70) #FUV. BEEOKE 0.5ml/min IKEREL
b RYAFAREAS AT Y TV (200) &, A
5 ATHEESNIZE, BETu—-7BER (RE: 0.05
ml/min) &EE XN Table | R B R R AEE
TR S

HPLC - HCEMBMBHIE, WOFETT . &
FA¥HEE (D in Fig. 1) OBENEAR OCREDERNIC,
2nEZNERT (Po) RUBKT (An) (RAMNERE
650-0156) %% LM EEBRAL 2. RIETH» 5 DEMR
F s BITOAEDOYNRH DA EBATICE VBT
BPE%E Ag TEL, AU EEOAEDRIENT DA
ERITIC L VBRET ABE% Ay TKY. HPLC- &
BRI, RATRUBRETEEEESTICT-
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Table 1 Fluorescence excitation and emission BH Y %. FABP IAHKR Z B UMRIEB (Amicon YC
maxima (nm) of free and protein-bound 05) IZEVEBHEL, ¥EB FABP A &4 5.
b
prove BAKEM OB —EE, 15% 7Y VFB®F b ) v
Probes Aex Aem L (SDS)/ARYTZI)NT I RN L BB O
Dansyl- 345 497 —¥-—/§V F@tﬂﬁ, B O HPLC IC& B H— 50“70){:{’_1
undecanoic acid (835 557)1 BT & > TRESEL 7.
Pyrene- 345 379
undecanoic acid (334 379) 3 JERLER
Anthracene- 365 449
undecanoic acid (363 456) 31 BMBRUSCNIERABERTO—TO%
NBD- 469 529 M 2 A
stearic acid (469 553) ﬁi 7 b e N _
Coumarine- 439 446 @%@%ﬁ%%o§%7m~7m,nmptﬁﬁk7
undecanoic acid (425 477) WTIVIZBREL, ZOUNANT MUk E < B L

T The fluorescence excitation and emission maxima
of the free probes are described in parentheses.

23 v NFRFES X~ MEK
TNVESBYA AT —RIEMET v F DT VERE K
U, ESICHFEEHIET 5. #2ha kB U 5mM
EDTA Z&% 0.1 M ) YEBIEEEH (pH 7.4) FTh
EVA—N (1:25, w/v) 5. KREVA— NAK %
10000 ¢ T 30 7RO BE L, R 2L B 7z
EBAH%Z HPLC FIY Y TV E35. Bont4y 7
13500 Wl FOITHT T —40°C THEIRTET 5. [HAR
WKEHRBEL, 045um O VO — AT €5 — F7 4 U
J—%BUf®, HPLC IZHEALf2.

2+4 FABP DR

FABP D¥&%83 Wilkinson and Wilton DD IZ%E 1
TiT-te. bk ->TBoNtzT Y MFRATY 4 —
MK 10000 g £ S %, 105000 ¢ T 90 SRS HE S
5. COLEBA%E 0% BMWKET v E= Y A CHEK
L, BLZ0 EBE#% 10mM V) v BIEEEHRK (pH
74) TEWT S, ZOBEKERNFER (Amicon YC
05) IWEVEMEL, 10mM V) v EEEER (pH 7.4)
TYE{E U 72 Sephadex G-100 # F 2 (90X 2.6 cmi.d.)
AP, BESRRERE A oMK T — T I A ER D %
% FABP 77EiZ££%, 30mM ') 2-REEERK (pH
9.0) TEMT S, FOBKERENFB (Amicon YC
05) ICL VWAL, 30mM b 2-EBEFK (pH
9.0) THEILLLYTFLTF I /) TF) (DEAE) +
WO —2A 745 (15X2cmid.) KL, E{EF FY) Y
LD OM 25 150mM D Z 5 ELifEEEIZ L O FABP %

95, WHEIRO S v BRESTIEE T O — To%
ANZ MVZ, BTO—T7 %) VEIEEER (50 mM,
pH 7.0) 5V IZBMT VT I Y OREEKICEA» LT
BITE U 7z (Table 1). pyrene-"7 ¥ 77 Y B D4 <
TOERXTO-TICBNT, TLVT I VIEEFRT, ¢
AR FWOFEY 7 FBEIS . HPLC O
BRHIE S V7 BRESREN T 0 — T2 BT ARREED
BAEECRIEL .

32 HPLC - @E#HEBRHEZICLZ 7OV IS4
Ty MIBAEI A - DI VST BEERZ L9 5
4 HPLC - BEHEARHEICEVBIE L 72, 5 BEO%
H7o—-72ANT, BEIEGREEC LB WY
Uv 75 A% Fig. 2 (I~V) ® CIKRY. zua< k
77 LAROERRE, EABRHBOBKEDOY v v ¥ —%
MU, CBEERIIsE5 &It X0Bont:. BEs
OR=ATAVETDHS (Io) BEHEYN Ta—7h5
DHHIT, XEE-IFS (Po) BEAR Tu—Tn»
5DHHICESVTNDS (K- fuBcosu—711,
EDO—EMBY VNV BITHEELTVS, fE>T, ¥—v
METOR-ZI4 VEIE, Ic £0DTHITENE
BEAONB. LU, BELTo—-70%8813487
B-TIHABS NS, B Ta—T D Pg ~D
FBIEETED). VThOTu—TEROEED,
FX3RDOE—s DRI NG, ¥—2 | OBESFL
B, BYES VS BEVS S Vs BT RN
BENCKD, TR 50~70 FOBHTTH S & ol
E3hilz. €—2 213, BSA ERHED co-chromatogra-
phy L&D, TUTIY (MW: ca 66500) T3 2 &
WHER I Nz, ¥—2 3%, 8 FABP & O co-chro-
matography IZ& U, FABP (MW: ca. 14000) T 5 =
RSNz, Fig. 2(II) KRH>IBY—2 414,
¥ T o— 7z pyrene-V VT H VEEER VI B AD A
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Fig. 2 Chromatograms obtained with rat liver homogenates (10000 ¢) by convention-
al and depolarization fluorometric HPLC using various probes

(A): Am; (B): Ar; (C): conventional. Probes: (I), dansyl-undecanoic acid; (II),
NBD-stearic acid; (III), pyrene-undecanoic acid; (IV), coumarin-undecanoic acid;
(V), anthracene-undecanoic acid. The explanation of dashed line as well as Pc, Po,

P1, Ig, Iip and 11 is described in the text.
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Table 2 Effect of fluorescence depolarization (Arr and A1) on the fluorescence intensity of peak height (Pg, Py

and P1) and baseline (I¢, Iyr and 1y).

Fluorescent probes Dansyl- NBD- Pyrene Coumarine- Anthracene-
and proteins undecanoic acid stearic acid undecanoic acid  undecanoic acid  undecanoic acid
AII /Z_L /III X.L ZII /IJ. /III X.L AII /2_1_
Unknown® 11.67°  0.80 5.14 1.65 2.73 0.10 19.84 2.73 5.28 1.33
Albumin 2.15”  0.90Y 4.98 1.88 1.29 0.34 11.42 4.39 3.66 1.42
FABP 1.612  1.17® 3.16 1.98 0.83 0.53 11.30 4.90 2.38 1.80
Fluorescent probe 1.529  1.489 2.86 2.39 0.56 0.57 3.49 3.68 1.67 1.90

a) Unknown macro-molecular compounds. b) Py (or P1)/PX100 (%), ¢) Iy (or 11)/1aX 100 (%)

CBRINDLDTHBH, AICHEKT 2 DhIEFRET
»5.

33 HPLC - HAREMEREEICL3 7O NS
7L

7 v MFBgAE Y A — MAW (10000¢) % HPLC -
HIEREMBEEIZED g RO A4 TRIE L & &,
Fig. 2 (I~V) OZhENR ARV BDIUu~< k7354
MELNI. BHULTRTOHXTu—-T BT,
An B AL I8BFBR—254 VH% (2h2h, Iy
KO 1) i, BEEARHTESNSEZN (1) O
0.5~3.7% IZ# A U7z (Fig. 2, Table 2). —J, ¥ >
NIBOBBIZKVREL BN, —BIZ, Ap BT 24
E—2r®a (P &, BEBLREcEINLEY—2
B3 (Pc) D 3~20% BELEILLEITH - 1.
TLDOSL, HEETU—TORNSHBINZ B L,
B 70— T OEASIFEA LML, X, HFE
DREVET VRIBIEFE iy TOY — 753 pSHEIZ
BB otz WIZ, A KBFBERE—IBs (Py)
3, BEIEERHTOREY-27Ex (Po) KHEA~T,
0.1~4.9% ICEULBWP UL, FV N/ BOHTEI K=
WIZEHEXEL., ChsD0EEIHFORES (HF
B) KESEESNBFMOENY, FARBEOES,
WEELZEX o EEZ NS,

PlED &Sz, Ay 2B 58 mAMMEEIC LD,
EEREDFTHBY v BIHES LIS Ta— Th
DOEINLLEHL, BALTVBEVENETa—Th
LDENPIEFEAEEN L. 5T, 7u~v o5 A
LEDOR=2F 4 V8, € — 78I UBREIZ/N
S Bz, ThiE, REBONETFHEEEDORE » H#
BITHIEILKY, E—27 DB 3 2 BIRNNICHIEYT 2 2
EWTREIC 2B L ABHKT A, X, BENETHES

DTORFRPIKRENED, $5b5, HFOEESER
RESROSDIFE, MARICBEEDOHR S k& < B
niz. DI EDIRIE, HPLC - 856 CMRA ik A d
BESTFOBBRENECENTCHS L2 TRLTNS,

LU, BEDOEABRHBONECHLIF L, VT
TRHANNE L, X, FHF, BAETFOBRHIZ LY,
KD HDHBREINIL LB, fE-T, ZO%UEE
BT B0, KETEEEORELSD 5 08E)5
0, CORDBRN=ZAF4 D)4 XNK&EL 0, /N
(E=2@&// 4 X8) WPNSL< Bt ThbB,
BH OBEICRHER % O 5 R0 I3RS RO G H
ik taicREsng 0, BF, HPLC AL —¥—¥
ARHBONXBFEE LT, 7TV L—H =AY 4/
ARIVAV—F—DRFENES, FHRSA TS,
V== HBEDRR TH 5imH NN, £IeMR Ot
3, EROABFEDOREZ[O AR 2B -T D EE
SHNB. TBDL, KELLONBNKEL 5210,
HETHREEORELZ TICAEST S 2 &2 TR
5. o T, R=2A54 2D/ 4 GHNSL, §/N
DBRESBOAEBEOH EASBEIN S, 2%, oh
5D L —H =% F O 2 BRI 52 DBEZE A
KOKEEND. X, REECHET S5 —>0ORT
EUTHAFEMDEH 5. BICEREROESFICEE LT
LEDHNT U — T OUNEMITELS B 5L, BHE
HRHRIICE 2 5 B8 X MERENIR L & DRI T
LB, foT, INBHDF ) WEM TOEEETH
WRERD., TNZROENT O - TOERNHEGRO S
YNV BERBAUIZE T O - TDHEGIIOVTIE, &
DRI IR 2 BB SN 123, SENFHEIE T = 2
o1 FMEDHEIRETE S L, HEDOEHTE
MK 2B B T 0 — T OBIR DT B 75 5 & 3=
AHNB. XAEKFPIZIZ DNA S84 v 54— 1L —
7 —DBAfRZ &, HPLC - MR ICHISH A58 Al
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¥

The usefulness of fluorescence depolarization detection for postcolumn high-
performance liquid chromatography of biopolymer. Kazutomo ABE, Junichi ISHIDA,
Masaru Nakamura and Masatoshi YamacucHr (Faculty of Pharmaceutical Sciences,
Fukuoka University, 8-19-1, Nanakuma, Jonan-ku, Fukuoka-shi, Fukuoka 814-80)

The usefulness of fluorescence depolarization detection for postcolumn high-perform-
ance liquid chromatography (HPLC) of biopolymer was investigated using the postcol-
umn HPLC method for the determination of fatty acid binding proteins (FABP) in rat
liver homogenates. Proteins including FABP in rat liver homogenates were separated by
gel-permeation column (TSKgel G2000 SWxv) chromatography. The eluate from the
column was mixed with a solution of a fluorescent probe having a fatty acid residue, and
monitored by conventional and depolarized fluorescence detection. The latter was per-
formed on a fluorescence detector equipped with a polarizer (excitation unit) and an ana-
lyzer (emission unit). The fluorescence of the free probe was remarkably decreased com-
pared with that of the protein-bound probe which fluoresced more intensely with increas-
ing molecular weight of the binding proteins. This indicates that fluorescence depolariza-
tion detection is useful for the selective and sensitive post-column HPLG of biopolymer.
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