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1 100084)  2( 075000)
3( 100005) A( 050017)
MEKC (Al3) (Gu) (AD) ,
D-Ala L-Ala D-GQu L-GQu D-Ap L-Ap FITC
B- B-) , (WIS 5s, 25
20 kv, 40 mnol/ L (pH9.3) , 50 mnol/L DS 13 mmol/L
B-co pH B- 3
,B_
1
(MEKC)
(D9 [(+.21 D- :
L , , D- [3]
AP Fisher ¥
D- D-
(Ala) (Qu) (A9) :
(FAITC) , MEKC ,
(D9 , B- B-) , D L-Ala D L-GQu D L-A9,
L1P)
3 DL
2
2.1
P/ ACE 5500 ( Beckman ) A ex 488 N A oy 520 nm;
37 cm x50 mi.d. ,( ) ;pH  (Beckman ) ;CX-100
( ) ; ( ) ,1.6 x 10" r/ min (NapB,O -
10H,0, , ) (DS, UKA , ) , (
) : (FITC, Mr=384.1) B-D( Sgma ), 99 %;D-A9p D-Qu D-
Ala Auka , 99.8% L-A® L-Qu  L-Ala(
) 1
Widar , -20
3, (5]
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2.2
2.2.1 (<100pL) 1nmL , 5 ,
1min, 1.2x10*r/min 20 min, 0.45Um , CE
2.2.2 10.00 mg ¢ ) , 300u L 40 mnol/
L (pH9.3) , 10 min, 1nmL , 200pL
: , 1  35%HdO, , 1mn, 1.2 x 10" / min 20 min,
,  1nol/L NaOH pH 9.3, 0.45um , CE
2.3
[4,6] , , 2.5%x10 3 nol/L
(FITC) ( FITC 8 10
[71) , , HTC 400UL 2 0.5% - ,
40 mnol/L pH=9.3 1nm (40+0.5) 12 h,
2.4
2.4.1 40 mnol/L (pH=9.3) , 13 mmol/L 3-CD 50 mmol/L
S, 0.45u m ,
2.4.2 3.0kPa 5s, 20 kv (540 V/cm)
5 10 min, (N> , - 488 nm, 520 nm
2.5
50.00 my/ L 50.0 L (4 ) 2.5 5.0 10.0 15.
0 20.0 30.0 40.0 50.0 my/L 10.0 nm_; 400 L , 2.3
, “ 2.4 LIF , C
A 6 r (SIN=3) 1
1 6 (n=0)
Table 1 The regressve equation , linear ranges and determination limits of amino acids (n =6)
o . . o (mgL) _ (my/L)
Amrp acids Regresson equation r Linear ranges Determination limits
D-Ala A=278.4C- 2.446 0.9994 0.05 2.00 0.005
L-Ala A=271.4C- 5.684 0.9990 0.12 2.00 0.010
D-Gu A=158.3C- 13.68 0.9991 0.12 2.00 0.050
L-Gu A=99.14C- 5.691 0.9993 0.12 2.00 0.050
D-Ap A=61.03C- 1.425 0.9993 0.12 1.50 0.050
L-Ap A=67.77C- 1.515 0.9991 0.12 1.50 0.050
A. pesk area; C. (mgy/L)
2.6
200L, 10.0 mg 3 20myL 6
40 30 20pL, * 2.2 , 2.3 “2.4 , RD
2 3
2 3
Table 2 The recovery and precison from rat serum Table 3 The recovery and precigon from ra lens
RD (%) RD (%)
RD RO
Qnporents (- n=26) (%) Intrecday li nter- day Qomponents ((;e’mr\:e:rye) (%) Intrerday  Inter-day
(n=9) (n=5) (n=9) (n=5)
D-Ala 100.7 4.1 4.2 4.6 D-Ala 101.9 3.5 2.9 2.2
L-Ala 100.4 4.8 2.3 3.5 L-Ala 9.6 5.5 4.5 5.0
D-Gu 102.0 4.7 3.8 4.7 D-Gu 101.7 5.1 4.9 4.8
L-Gu %.3 3.6 4.9 6.4 L-Gu 97.6 4.2 2.2 4.2
D-A9 102.0 4.7 3.2 2.7 D-Ap 102.8 4.5 3.4 5.4
L-Ap 100.6 5.2 2.2 3.0 L-A 101.0 5.9 4.8 4.7




12 : 1577

2.7
, “ 2.2 , © 2.3 , 2.4
, 9 D-Ala L-Ala D-Qu L-GQu D-Ap L-Ap ;
5 3 6 6

[6 8] , 50 mol/L DS 500 m x 37 cm
; pH
3.1.1 ( BGE) (pH=9.3) 20 40 60
mol/L , 3 , L. 3 ,D L-Qu
D L-Ap D L-Ala, 40 mnol/ L 3
, D L-Ala Rs 1.57,D L-Qu Rs 3.15,

40 mmol/L borate ¢ 60 mol/L borate

FHg.1 Hfectsd different concentration of borate bufer on separation
(condition) :pH 9.3 (borate buffer a pH 9.3) (sodium dodecyl suifate, D) :50 mol/L ;
B- (B-cydodextrin (3-CD)) :13 mmol/L ; (woltage) :20 kV; (temperature) :25 (pressure injection) :5 s;
(laser-induced fluorescence (LIF) detector) 6 1 mg/L (the contents of conponents were 1 my/
L) 1. D-danire (D-Ala) ; 2. L-danine (L-Ala) ; 3. D-dutaric acid (D-Qu) ; 4. L-dutamic acid (L-Qu) ; 5. D-apatic acid
(D-A9) ; 6. L-apartic aicd (L-A9) ; R (sytem peaks)

3.1.2 pH ,40 mnol/L
1nol/L NaOH 1 rol/L HgBOs pH 8.59.09.310.0 10.5, pH
3 ,D L-Ala ,
pH=8.5 ,D L-Ala ; pH=29.3 pH
pH 9.3
3.1.3 , 10 15 20
25 kV 10 15 20 kv ,
ok 20 min , , 25 kV ,L-Ala
: BK 1104 A
20 KV, 10 min , 73U A 2
3.1.4 (CDs)
, B-D [0 10] B-cD 4681013 16mmol/L
, >13mmol/L 3 , <13mmol/lL
, B-CD : . B-@ 3
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Fg.2 Hfectsd different voltage on sgparation
1 B(Other sparation condition and peaks are identica to B in Fg. 1)

3.2 3
3 2.5} Glu
D L , 4, 4 2f Asp
s 15k Ala
, D-Ala L-Ala L-Qu L-A9 =
(P<0.05) ,D-Gu DA T
05t
(P>0.05) ; D-Ala 0 . T
- - 2 4 6 & 10 12 14 16 18
(P<0.05), L-Ala D-A9p B.CD (b
(P<0.05), D-Gu L-Qu L-A® 3 B-
(P>0.05) D ) Fg. 3  Hfects o different oconcertration of
[3-cyclodextrin (3-CD) on separation
4 D-Ala L-Ala D-Qu L-Qu D-
Ap LA

Table4 The serum oconcentration and lens concertration of D-Ala, L-Ala, D-Qu,L-Qu,D-A9 and L-A9 in ocortrol rats and in
cataract ras

Gontrol Cataract
Qorponents X+DEgL) X+D g9 X+ DlgL) X+D (g9
Serum Lens Serum Lens
D-Ala 20.1+3.6 37671 13.6+1.8 205+ 87
L-Ala 27.0+£1.7 131+ 43 23.0+4.8 212 + 98
D-GQu 4.51+0.81 65.1+7.9 4.62+ 0.71 63.0+£10.0
L-Gu 15.0+4.3 432+ 132 9.3+2.4 490 + 140
D-Ap 3.53+0.53 32.8+ 3.9 3.64+0.75 45.8+3.8
L-Ap 6.3+2.9 117+ 40 4.39+ 0.84 119+ 36
5
A 1 4
2
3
R
Y 56
.—1 o 1 I3 1 1 P
2 3 4 5 6 7 8
Hmin
4
Hg.4 Hectropherogram of lens and serum of ocontrol rat
1 B(conditions and peaks are iderticd to those in Fig. 1B) ;A. (lens) ; B. ( 200 L 50

myL D,L-A9 ) (serum, added 20pL , 50 my L D,L-Ag gandard olution)
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Chiral Analysis d Amino Acids in Bidogical Samples by
Micelar Bectrokinetic Chromatography with
Laser-induced Huorescence Detection

Fu Yurong'?, Yan Liushui* , Luo Qoan ™!, Chen Cuizhen® , Wang Yiming' , Zhang Lartong
L (Analytical Center, Tsinghua University, Beijing 100084)
2( Chemistry Department, Hebsi North University ,  Zhangjiakou 075000)
3 (Bdijing Ingtitute of Ophthalmology, Beijing 100005)
4(College o Pharmacy, Hebsi Medical University. Shijiazhuang 050017)

Abgract A micdlar eectrokinetic chromatography (MEKC) with laser-induced fluorescence detection (LIF) for
chiral andydsdf amino acidsin biological samples was egablished. These amino acids, including D or L-danine
(Ala) ,D or L-gutamic acid(Qu) and D or L-agartic acid (A) , were derivatized with fluorescein i othiocyanate
(FITC) . The optimized conditions in electrophores s were that uncoated fused-slica capillary (504 mx 37 cm, 30
cmto detector) was used , running wltage was 20 kV , running buffer was 40 mnol/ L borate buffer (pH 9. 3) conr
taining 50 mol/ L sodium dodecyl sulfate (DS and 13 mnol/ L 3-cyclodextrin (3-CD) , the sanple ol ution was
injected 5 swith pressure node , separated at 25 , and nonitored with aL IF detection. The basdine separation of
these amino acid enantiomerswas achieved. The linear rangesof Sx FITG derivativeswas about 0. 050 2. 000 mg/
L , and the determination limits (S/ N =3) were 0.005 0.050 mg/L. The average recoveries (n=6) and RD
o the 9x FITC derivativeswere 96.33 % 102.0% and3.6% 5.2 %fromra serum, 97.59 % 102.8 % and
3.5% 5.9%from rat lens. Thewithin-day precisons (n=9) and between-day precisons (n=5) o themwere
lower than 5.0 % and 6.5 % from rat serum, lower than 5.0 % and 5.5 % from rat lens, repectively.

Keywords Micdlar dectrokinetic chromatography , laser-induced fluorescence detection , amino acid enantiomers,
B- cyclodextrin, rat
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