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SRR IOY NI ZT7 ¢+ —IC&BE FIEHHBFEHBROER
RUKREDY AT A VigE & OBREMS ST

EHTE T, PHEKE, ME KL, FEE—H®

YIIsUuNT LGEEES U h 79T (HPLC) HIC K B MECH MO Sy s Iai® (medium-
chain fatty acids, MCFAs) 3D 5 #E 2 HZ L 72, MCFAs i3 2—(4—hydbrgzinocarbonylpheny])-4,5—diphenyl-
imidazole (HCPI) % F\WTHES ~V{b#, HPLC % To -, MAFRBOITRE L LT, CHCN K
Y AFNARNVAT I FRBEIICE2EERKRY 87 #BE2 179 OA TR O MCFAs R EETRETH o
72, Ge Cu Gy Cio G RUFCe®6FEEDS NIV L 72 MCFAs 13 CH,.CN & KBHBIC K B 75V >
MEHEICED 35 FLRICH#E - EET R EDTER. Y7 FN/ )4 XKD 3 OBEDORIETRIZ 7.3~
13.0 fmol/5 UL injection & BEETH o7z, FiCAEZ ¢ FMFICEN L, MCFAs L BMERE DML
BMEFTHEREVRATA Y EOBEERICOVT, MIFEEL WOV TEFMAZTo 2.

1 #

FEH B (medium-chain fatty acids, MCFAs) %, 3
Ny RaaFy AL Vi EORRICE S EENDRAB
TTHY, RBERCFEHHORBHEL HRWICH R
Twa"™ ¥ ZoBMBLLT HEHRCEEOR
BEFE R, tumor necrosis factor-0 {2 & B 7 —F T A
BROPEER R CREER 2 LOWENH Y, 2
DI, HWEHOBAERRTENIE) FEOREHE
WEEREEBIRTEY, ChEELELEHMH?
EREARRE LTHHR SN T 5. MCFAs i3 REIIRLE
# (longchain fatty acids, LCFAs) (ZH~THRAFM&L T2
FEIRIIL, PBILEZZIRT VA, ZALF—3)
EORT2HEETLLEEZ LN, FERPKEH2RL 34
BEEZLNTHEM,

b7, PR TG ERIEE, 2B REmERICH Y,
INODOFHICH L THENZELIERCEEF T
%‘@m@%ﬁ@%ﬁﬁ&@@iﬁg@ﬁwﬁﬁﬂ¥kb
THH MR R E VAT 4 Y (Hey) BED LR, M
Hp 7 T4 R FVBEORTREVMLNA TS, 4
A2, TEARZEE (coronary artery disease, CAD)
RU2AERFOEELREREFL 25 L2356 Tw
BN, o A P U ARG (free fatty acids,
FFAs) REOF LV LR, BIBRERT 53R,
BIRECEDET R RET S, B, TF1 K27 F Uil
BOBERTICENA YR VHEFELFRL, BR%* T

il

" RIS RPEREREHEFEETIRM A SR EER . 852.8521
T IR B T SCHAT 1414

X5 koT, BEADOMCFASBELANVEZDE
BrRRLILT, IS 2 FHT 5 ECEELRERBM
A%BaieTELELEILND.

AR T, £ BECHATED By MCFAs O 57 15
RHERTAHHEHMT, £IIZ2udSAHPLC-HKE (FL)
EREXEEL, e MOMCERALL FESEIRET
2, BHI XNVLRAE 2-(4hydrazinocarbonylphenyi)-
4,5diphenylimidazole (HCPI) # Fi\» % ¥ o Saflfg s
B 1S UNE (Cw, IURAFVEE (CL), SAVIFV
B (Cw) AFTUYE CH"Y, AV=FLRET IV
AN=F PO HPLCFL R U2 o BafI IR A (Cye
Ci) OIL¥EREELHEL T2, HPLCFL 813, &
BRE,OEEVEMTHY, NHERLZFETHE. Th
AT, £33 20h322Hnasl LT BHEER
URBEPHRT LN TE, BE~OBNPRELE
BRETDHIEDPTESL, Bl MO L) ZBRIEOR S
NEBRERET LA FETHS. SHEIEEI R
20N LhERVWLZET, BEEOBRRUERMFER
PRETHILDPWETH o MCFAs RU BN K
(1.S.) @ HCPI I RNMLKIE, AV 2 TF54 v 7 his#s
BTHORBBHIRBE TH 20, 79V y M4k
HEHWTTE - BB ZTo7%. FIC, At MM
BHAL, MCFAs L EMEREOBMLEREFTH S Hey
EDREMEICOWT, MEFBEL XVTHMEITo 4.

2 £ BR

2:1 H FE
hruf g (C), »7)INVEE (G RUC, iy
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<BUESRAREHVL. A7) B (C, FHR), C (B
#) BT CH,CN (HPLC 5T H) i SRDGMEER A Fv /o
Cs (18) BEFLRTE,FCEALL. 1S & LTHRH
L7z B (C) ROR—FTY VB (Cy) BT HT
457 X7 BUFRAE S V72, HCPLIZLLETSRE L2 Hik
CEDEHFERETERLEY. YAFVELLT IR
(DMF, ##&) R 1-2F V33V AF VT I 7OV
MYANVEI LI F (EDC, F#k) BELALZ L VAL
7o, FORORE IR RG % A7,

Kiz, BEABEEBY27951 > wL2lp (v~ b
2) THELEZBREAREZXA TV 7405 —
(JGWP04700, 02 um, I VFR7) ZHWCFBLALZD D
PR

MCFAs % # 33 DMF 2 W CHME L, 3T 100
umol/mL & 25 LI CHB L0 REBWEE L
SRR, PRFEEEE DMF CEEARL TER L 2.
B, CRTC, RSB TH 24T, HHIBIERIC
HVRMEBHRE LT RICED TV S,

2:2 H ¥
MigRRE, EREARESHOTZES, SRNE R
bOEH. BRI ET-30C LT THRELE.

2:3 HPLC ¥ 2T LRUBIESRG

MCFAs D M ICH WA HPLC Y A 7 414, 28D
HPLC B % # K ~ 7 (LC10AD & UF LC20AD, & i),
SCLI0AD BV AF a2y bu—5— (BF), 71258
40Ty — GRRREAE, sul, VF 1Y), CTO-
6AS R 5 A+ —T ¥ (35C, B#), RF-10Ay B FL &
Hes (BE#) KU 3066 BIGEERET (BM) 265, 4
#T AR D ODS # 7 & (Daisopak SP-120-5-ODS-
BP, 250X 2.0 mmid, 5um, ¥4V —) %, EHEEIC
i3 HyO [MP 1] J2U° CH,CN [MP 2] 2 F\WT, #UEHE 0.4
mL/min THRHEL AL 54 27055 513 47% MP2
(0~7 min), 47~62% MP2 (7~16 min, linear), 62%
MP2 (16 ~19 min), 62~95% MP2 (19~ 31 min, lin-
ear), 95% MP2 (31~35 min) & OF 47% MP2 (35~45
min) & L7 BHBERRZ A,=3% nmm LA, =455
nm % Bz

2:4 b MOIEOBIRIBRUENR T NIVE

v b 50 ul i3, 1S. 10 uL 2%, CH,CN/DMF
(30/70) BB 240 uL #MAIR S ¥ 757 R {7072 30 BH]
Bedfm 1s00g T 15 AHMALAEL, B EBA
BOPL B AT L YT 40y — (0.2um) & HWTHES
L22bo2dBERE L7

FrOVEBUS IR LTI R $ETIT o 72 SURHES L 50 L
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2, LOMEDC 25 uL, 10% ¥V ¥ 25 uL BT 30 mM

HCPI50 UL Zh1Z, FiRT 45 5 MRS &S24k,

25 AV RNYF—ar

BB, MIFEITEAERE O MCFAs BHEHI 2 RML,
PRI L DR L 7. MIBTRIZ, MCRAsEE¥RR %
B, ¥ZFr/74X (§/N) H 3L 2bBEnBE
FHHLAL EMES, HAAUHME Z7HMAO5H) @
BOBELUAZICET 2HBERR, EABEOERR Mm%
AwcgEH LU mERE, SRRk oo FRakin g
DMCFAs ¥ — 7 BEDELBERFOC-28530R5
BHL L

2:6 M3FH Hey DEE

v bR O Hey BEORE L, ammonium-7-fluoro-
benzo-2-oxa-1,3-diazole-4-sulphonate (SBD-F) &KX I XN
ftAE L LTHV 2 HPLCFL 2 AL TRV 2", 4
BA 9 L I HR O Daisopak SP-120-5-ODS-BP (250 X 2.0

" mmid. 5um, ¥4V =) 2Hv, B#REE LT 25 mM phos-

phate buffer (pH 2.0)/CH;CN (96 : 4) % i 0.3 mL/min
THEL7. EETR (5/N=10) & 1.0 nmol/mL T»
w7z BRI Hy BE X2, <15 nmol/mL DK%
Normal Hey #, =15 nmol/mL @ 8 &% High Hey #1C
SRL, MEMTO MCFAs IRE % B L /2. Normal Hey
B} U High Hey B9 MCFAs BB O Z O #5E I Student’s
testZ v, P00 DHEXHEESHV L L. £#
TOMHNBH 5 \VIZERITBT 5 MCFAs REZ O BE R,
—TREBA/ESTETEROBMOE»HR LK, S
ThoBa (P<0.05) 12, HeDBEMDE R Tukey i
RO, P<0.05 DBBICHEERY E L.

3 HRREUVZEE

3:1 XYy RNYF=3>

MCFAs Z¥EEBE 2 RML 2 v b iERe 2 v Cim
BEBPERLZZE A, 0.1 ~500 nmol/mL O&EFEIZH
WCRFZERE (r=20999) ZRLA 1S 12E, G R
PCr?Prb, THOIVRETH-/2Cy 2V &
hosoftdmiavTnd MERr MBS N h ol
WINBRBERLER L 2BO2 0 L 7T A% Fig. 15
. b MIERBNCRN L ERBREBERENER 30
nmol/mL T 5. RIFEFMIZZENZFN 11.5 min (Cq),
145min (C;), 17.0min (Cy), 225 min (Cyp), 27.0 min
(Cys), 80.5min (Cy,), 33.3min (C;;) KT 84.5 min (Cy7)
THolz. % MCFAs DEILEIL 98.9~107.6% Tdh o7
(Table 1).

MCFAs (Z#AEE AW 55 0% BERETRIZ s/N
$Dk &, 78pmol/mL (=13.0mol;Cs), 5.6 pmol/mL



#® X

(=9.38 fmol ; Cs), 7.5 pmol/mL ( =12.5 fmol ; Cyy), 5.8
pmol/mL (=9.7fmol ; Cy), 4.4 pmol/mL (=173 fmol ;
Ci) KU 5.9 pmol/mL (= 9.8 fmol/5 puL injection ; Cyq)
THot:, THFI IRy YaFLiZz0ODSH T AxH
ZHEV BT L L, MREORNEE FERETI
7~ 57 fmol/20 uL injection ; S/N=13) TH Y, »DOFRE
TIREAZCLELMFEES 1/2 1 CEBET A LATEL
(BESRHTIZ 100 pL). — . BHFREE, 27.8 fmol

BIGY B

N
(98]
7]

6

Relative fluorescence intensity/
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=
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Fig. 1  Chromatograms of HCPI-MCFAs in human
plasma (A) and that spiked with a standard mixture
(B)

Peaks: 1=C;,2=C;,3=C4,4=0C,,5=Cyy,6 = Cy,
7 = Cis and 8 = C)7 ; Spiked concentrations : 30 nmol/
mL ; Retention time : 11.5 min for G4, 14.5 min for C,,
17.0 min for Gz, 22.5 min for Cyy, 27.0 min for Cye, 30.5
min for Cy4, 33.3 min for C;; and 34.5 min for C,;

B, BH. Il 8 : HPLC 12X 2 ¢ M MARPPPRHROERROTEY AT 4 VRE L OB HEFE 633

(Ge). 20.9 fmol (Cy), 23.8 fmol (Cy), 17.1 fmol (Cyy),
10.9 fmol (C,y) KT 13.6 finol/5 pL injection ; (Cis) TH
ol BRTTOTOETLFVIRA MY =) U &
AW HER LS 20327 ooV AL X 2 EFEmE % 17
- TV % B89 HPLGFL B % BV 72 MCFAs &5
B SBRIBTRIZ, £hZ1 0.4 pmol/5 pL injection
(S/N=3%) BT 10~ 500 pmol /50 pL injection (S/N =5)
THY, FEORERIINLIDIFRETHo. BEIZ
DI IR aF NS aRIIESR BEHKEAEE
40% 12, TLABEARE 5% CEET I ENTE,
BHE~ORBIL oL § I LAt E LY,
Table 2 CFKENTEME, BRRUBHOMD ELHE
BT LEEZRYT. EMSI13954~1064%, HEI
RS.D. (n=5) THNEENX7.0% AT, HHEEIL46%

Table 1 Calibration range and recovery of MCFAs in
human plasma
Calibration
MCFAs range/ r? Recovery, %"
nmol mL™'
0.1~ 50 1.000
G 1~ 500 1.000 998
0.1~50 ©1.000
G 1~500 0.999 989
0.1~50 1.000
Co 1~ 500 0.999 1076
0.1~50 1.000
Gz 1~500 1.000 1025
0.1~50 0.999
Cu 1~ 500 1.000 99.0
0.1~50 1.000
Cu 1~500 0.999 1015

a) Correlation coefficient ; b) Recovery % = peak height of
MCFAs spiked to plasma/peak height of standard X 100

Table 2 Accuracy, intra- and inter-day assay precision of the proposed method

Spiked conc./

Found conc. (Mean * S.D.)"/

Precision, % (R.S.D.)"

MCFAs o 2 Accuracy, %
nmol mL nmol mL Intra-day Inter-day
C, I 1.0+ 0.1 108.0 4.9 3.7
500 489.2 + 30.1 97.8 6.1 3.2
Cy 1 1.0 £ 0.1 95.4 5.2 1.6
500 487.7 £ 27.4 97.5 5.6 1.5
Cy 1 1.0+ 0.1 102.2 6.5 1.1
500 481.6 * 31.8 96.3 6.6 2.6
C, 1 1.1 +0.1 104.9 59 4.6
500 491.5 + 21.6 98.3 4.4 1.4
Cy 1 1.0+ 0.1 99.9 5.6 ¥
500 496.8 + 19.5 99.4 3.9 1.8
Ci 1 1.0£0.1 106.4 7.0 4.0
500 505.8 = 18.3 101.2 3.6 2.3

ayn=>5
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Fig. 2 Hcy (A) and MCFAs (B) concentrations in human plasma for Normal Hey and

High Hcy groups

O,[d: Normal Hcy group (n = 25), 5~ 15 nmol/mL; [ N F High Hey group (n = 24),

>15 nmol/mL

A (B
50(7 ) 300 7 )
e ©
T 40 1 o L 230 .
Ly =
£ ° o =200 - .
= 30 A o © =3 .
=} o] £ . .
= £ 150 1
‘E 20 ¢} ] 2 ¢ .
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Fig. 3 Correlations between concentration of C, (A) and Cys (B) with that of Hey in human plasma

LT ERIFTH .

3.2 HHHEHBMEFEIATACORELANIVICET
2 BEE M O T4
HopLOMEF HyBRELV A VEHIEL 2Kz
High Hey # (215 nmol/mL) KU Normal Hey # (<15
nmol/mL) M 2B S L7z, Hoy D EBEHEIZ5~15
nmol/mL £t ZZ LN TH 7)2]), BFREVATA VMAED
BRI R LOMEBED ) 27 25D D Z LML NT
v, RO M Hoy BEL <L (F# +SD) i3,
ZN ZFN199+42 nmol/mL {(n=24) K Fo1z23
nmol/mL (n=25) Tho7 [Fig. 2 (A)}. T2 #H
KBV TMCFASsOMBBELRXNVOKERZIT-
{Fig. 2 (B). P<0.05. High Hoy B2 BT Gy 1143
£11.6 nmol/mL (Nor) wvs. 7.9 = 5.6 nmol/mL (High)!
KU C, 188.0 784 nmol/mL (Nor) vs. 51.2 = 32.1 nmol/
mL (High)l 12, Normal Hey BICHA_AEFRICEVWBE %
ARL7ZH, ZOMOBBICEEEZRR o 2hol. F

7:, C., T3 High Hey BICBWTERBE L 2 2 @WK
i, BEEMIIRFEERIRON ok 242
2.0 nmol/mL (Nor) ws. 1.6 = 1.1 nmol/mL (High)%.

WIZ, M Hey BETEFRONL C, R CuitonT
M¥EHy BEL ALV E OMBEEEZBIT LA (n=49).
Fig. 3 (A) 2 Cy & Hy REMOMBEELRIFL-ER
Thsb HERE () 12020THY, MEOMIZIZHK
RRBER LN h o RIS Cp DB B HHEIER
SNAadol lr=011, Fig. 3 (B)}.

% Hey BBV THBI R MERFIIC MCFAs O MR8
LV L - EERBoETiE, 50 LT, 60
RART 70 BARULoOBICHHELL

39, WEIZOWTHINIC L 5 MCFAs D IMAEBEE L X
NORBZ{To7lz. CollBWT, B¥HD Normal Hcyﬁ
(1.5 1.0 nmol/mL, n=9) & &M% ® High Hey B (29
1.1 nmol/mL, n=12) TEELENROLN (P<0.05).
ZDiEd, Cu 2BV TRHED Normal Hey B (16.6 + 11.1
nmol/mL, n=16) & High Hey # (5.9 * 1.2 nmol/mL,
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n=12) CEELZENVAORZ (P<0.05). SEOZER
B 5 Hey LAV DEFAIC, HBIC L 5 EL B3RO MR
HFB L RNVICEAWIZES L Tnb 2 EAURMRE M
VML L DT 5701013, SHREBARLHER T
DAPLETHL I EEZL D,

W, EWMPTOMER O MCFAs DIFEE L XV &
HBL 7 Ch CyRUCICHL CTHREMRT, High Hcy
BIZHBV T Normal Hey BE D bEWIIAFPBE 2R
EZBRONAD, WTFhOBELAREIR N b0
7.

IRETIC, ERBSIA—FY—L HyRUPTF4
RBAZF L OBELVIBTHHEMIICET 28090
EEREFFTHON T pFAs 2 & HIRERB S
A=F =L TFARRIF L OBEL XVITIIHEERS
LI EARENTEN®, 7 FFAs L 00 OREAH
NG A= — L DOME%E KUFFAs & CADJRXZ Lo
MY RTHRED S 7. H o ORERE S
A—F—r HyDBEL N VZIZHEEITER TS
», HELOMBMEY FFAs & Hoy DBEL NNV HBITS
ZOMBEYECET A WMEI RV KEFRIE, MCFAs
& Hey L OBHMEICOWT, MFERELNVTHMEEZIT
S MWD TOEETH 5.

4 # 5

T, By Vo BMEOADEBELZIRBEICE e b
4R+ MCFAs DEBEHF W TH oz, T/, I3 m
NG ERRVEZE THEICLERZMEE R UERE LR
BY5IL0CE, HRERUBE~NOEHOL2OHH
BLdLENTEL.

FIZ, MCFAs & Hey O MAERE L RV I2BiT 5 &
CDOWTEFMETo7 LA, C,RUC % EDlifEsh
HHELOKECIBIFBROBED Hey B L NV ICHE %
BB HEMAIRENZ. T, MR OCERD S
MCFAs BB L XVICH 2 58812, #0749 MCFAs THt
FWLREREVRONZDOD, 20ES050KEE )
LML RENRF RV T I L TE b ol TOHI
DWTIRSHER BREBRZBILT2E, BE2bREZTIC
EVLETHDEEEZ L.

Pk AEEER MCFAs lED - D DEKE D +4T
HY, MCFAsBEOGIICERTHLEEX 5.
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HPLC Determination of Medium-Chain Fatty Acids in Human Plasma and
Their Relationship with Homocysteine Concentration
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A simple and rapid semi-micro column HPLC-Aluorescence method for the determination of
medium-chain fatty acids (MCFAs) is described. The MCFAs involving Cg, Cs, Gy, Cyg, Ciy and
C,s were labeled with 2-(4-hydrazinocarbonylphenyl)-4,5-diphenylimidazole (HCPI). A simple
deproteinization with a mixture of CH;CN and dimethylformamide was employed for the extrac-
tion of MCFAs in plasma. The separation of HCPI-MCFAs was achieved within 35 min on a
semi-micro ODS column (Daisopak-SP-120-5-ODS-BP, 250 X 2.0 mm, i.d.) by gradient elution
with a mixture of H,O and CH3;CN. The detection limits of MCFAs at a signal-to-noise ratio of 3
were in the range of 0.15~0.26 pmol/5 UL injection. Furthermore, the proposed method was
applied to determine MCFAs in human plasma. The relation between the levels of MCFAs and
homocysteine, which is considered to be an independent risk factor for atherosclerosis, was esti-
mated.

Keywords : medium chain fatty acid ; homocysteine ; HPLC ; fluorescence labeling.



