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0
0.53 mm

) ; Sumichiral 0A2000S OA-2500S OA-3100S 0A-3300S OA-4600SS OA-
4700SR (250 mm x 1.5 mm 5 pm

(IS0 mm x 1.5 mm 5 pm

) ; Chiralpak QN4 -AX QD--AX

Chiral Technologies Europe )o N
D- I ( 99. 6% ): NBDF(  Sigma  ); -
2.2
7 SAMP1 SAMRI( ) SPF
3/ . o
2.3
2.3.1 2 mL 0.125 pmol/L
10 pL (pH 8.0) 10 uL. 20 mmol/L NBD-F 10 pL
60 C 2 min 2% 95 nL 1 pL
2.3.2 Pirkle

Sumichiral 0A-2000S 0A-2500S
0A-3100S OA-3300S OA-4600SS OA-4700SR

Chiralpak QN4 -AX QD--AX (
1) 5 mmol /L - (50: 50 V/V)
40 C Ay =470 nm A, =530 nmo.
1 Pirkle
Fig.1 Structures of Pirkle type and anion exchange type chiral stationary phases
2.3.3 0DS (500 mm x 0.53 mm) - -
(9: 0.05: 92 V/V) 40 C 120 pL/min, Chiralpak QD4 -AX (150 mm
x 1.5 mm 5 pm) 10 mmol /L - (50: 50 V/V)
Sumichiral 0A2500S (250 mm x 1.5 mm 5 pm ) D-
5 mmol /L - (50: 50 V/V) 140 C 2 200 wlL/mino
A, =470 nm A, =530 nm,
2, NBD-Asp ( 2A7)
QD4-AX  0A-2500S (  2B);NBD-Glu
NBD-Asp

QD4-AX  0A2500S
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2 HPLC
Fig.2 Flow diagram of the full automatic 2D-HPLC system
MP. (Mobile phase) ; W. (Washing solution) ; P.  (Pump) ; AS. (Auto sampler) ; D. (Detector) ;
HPV. (High pressure valve) ; MLV. (Multidoop valve) «
2C).
2.3.4 SAMP1 SAMRI1 0.125 mg/g
2 mL mg
20 pL 1 4 C 2 min
3500 r/min, 10 min 13400 r/min 10 nL 2 mL
40 °C o 10 nL (pH 8.0) 10 pL. 20 mmol/L
NBD-F 10 nL 1 min 60 C 2 min 2%
95 pL o
3
3.1
2.3.1 NBD-Asp NBD-Glu D- L-
1. Chiralpak QD4-AX  Sumichiral 0A2500S
1 8
Table 1 ~ Enantiomer separations of aspartic acid (Asp) and glutamic acid (Glu) on 8 chiral stationary phases
Aspartic acid Glutamic acid Aspartic acid Glutamic acid
e iy @ R e iy @ R, e iy @ R e omny @ R
D L D L D L D L
0A-2000S 19.6 20.6 1.05 - 8.8 n.s. ns. 0A-4600SS 18.5 n.s. n.s. 11.8 n.s. n.s.
0A25008 25.529.8 11.8 1.80 12.1 14.2 1.19 1.63 0A-4700SR 19.2 21.8 1.14 1.33 10.4 11.8 1.16 1.14
0A-31008 8.3 9.8 1.21 0.99 4.8 5.2 1.13 0.51 QN4 -AX 30.8 26.8 1.15 1.65 14.5 15.4 1.06 0.51
0A-3300S 14.8 16.2 1.10 1.31 8.0 8.5 1.07 0.68 QD4 -AX 34.8 42.2 1.22 2.64 17.1 14.2 1.22 2.57
n.s. (Not separrted) o
3.2 2D-HPLC 2.3.1 Asp  Glu 3
o (R, >2.5)
3.3
2.3.4 2.3.3 1 pL SAMP1  SAMRI
4, D-Glu
Sumichiral OA2500S
( 2) Chiralpak QD4 -AX

5% o
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3 1) (B
)
Fig. 3 HPLC Chromatograms of aspartic acid and glutamic
acid in the lst dimension (A) and the 2nd dimension 4 HPLC SAMRI  SAMPI
B C
i : 4—7?) 3 Aem - 530 )
ex ™ nm, Ay - nm.
(B) ©)
3.4

0.125 pmol/L

Fig.4 2D-HPLC chromatograms of the Ist dimension (A)

and the 2nd dimension of aspartic acid (B) glutamic acid

2.3.1 (C) enantiomers determination in SMARI and SMAPI
2.3.3 mice spleen
(mel) Ao s 470 nmj A, - 530 nm.
S/N =3 S/N =10 ( 2).
2
Table 2 Calibration curve LOD and LOQ of aspartic acid and glutamic acid enantiomers
Standard amino acids Calib(r;trir(l)(ﬂ)range Regression equation Correlation coefficient (%23) (%rgg)
D-Asp 0.005 ~5 y=10.32x -0.01 0.9999 1.0 5.0
L-Asp 0.005 ~5 y=8.29x +0. 04 0.9998 1.0 5.0
D-Glu 0.005 ~5 y=17.95x-0.01 0.9998 1.0 5.0
L-Glu 0.005 ~5 y=14.15x +0. 04 0.9998 1.0 5.0
3.5
4 1 2.3.4
o D-Asp LAsp D-Glu L-Glu 0.0125 pmol/L
10 pL 2.3.4 ¢ ” 1 pL
o D-Asp L-Asp D-Glu L-Glu
98.1% 100.8% 103.5% 97.3% - 3 SAMP1  SAMRI
RSD 5% (n = (x£SE n=06)
Table 3 Determination results of aspartic acid and glutamic acid enan—
5)- tiomers in the thymus and spleen of SAMP1 and SAMR1 mice(x = SE
3.6 SAMP1 SAMRI1 n=6)
Thymus (nmol/g) Spleen (nmol/g)
Acidic amino
SAMP1 SAMRI1 acids SAMP1 SAMR 1 SAMP1 SAMR 1
S - 3+ - +
6 0.125 mg/g DAsp 206 +18 13316 264 +21 155 =18
L-Asp 2084 +£305 1849 +276 2212 £199 2040 +309
2.3.2 D-Glu n. d. n. d. n. d. n. d.
1 pL ( 3). SAMPI LGlu  6356+543 5886 £578 6850 £806 7236 +981
* p<0.01; nd: (Not detected) »

D-Asp
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SAMR1  (P<0.01 n=6) L-Asp

L-Glu D-Glu.,
3.7
2D-HPLC D- o
QD4 -AX
oDS 2D-HPLC NBD-¥
(R, >2.5) (LOD =1 fmol) o
D—
D- ( (Alzheimer disease AD) " . "
) . SAMP1 "
D- (p<0.01) D-
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Establishment and Application of an Automated Chiral Two-
dimensional High Performance Liquid Chromatography
for Bio-analysis of D-Acidic Amino Acids

HAN Hai®  WANG Qi-Qin WU Hui-Hui WANG Huan
(College of Pharmacy Jinan University Guangzhou 510632  China)

Abstract The physiological and bio-marker function of D-acidic amino acids is now becoming the hot topic
on metabolomics study and new drug discovery. A fully automated two-dimensional high performance liquid

chromatography (2D-HPLC) system was established by using monolithic ODS column as the first dimension
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column acetonitrile-trifluoro acetic acid-water (9: 0.05: 92 V/V) as the mobile phase; micro Chiralpak
QD- -AX column as the enantiomer separation column 10 mmol/L citric acid in methanol-acetonitrile (50:
50 V/V) as the mobile phase for the second dimension 4-luoro-7-nitro2 1 3-benzoxadiazole (NBD-¥) as
the fluorometrical derivative reagent. The separation efficiency (R, >2.5) determination sensitivity (LOD =
1 fmol) of acidic amino acids enantiomers were higher than those of existing methods and an online
confirmation of the enantiomers amounts was also achieved using this system. The recoveries were around 97—
104% RSD values for intra-day and inter-day precision were less than 5% for the acidic amino acids
enantiomers in the biological samples. Furthermore by analyzing the aging model senescence accelerated
mouse prone 1 (SAMP1) mice which have low immunocompetence the amounts of D-aspartic acid in thymus
and spleen were determined as (206 +18) and (264 +21) nmol/g respectively. It is the first time that an
obvious trend of the increasement of D-aspartic acid (p <0.01) was observed in thymus and spleen of SAMP1
mice compare to senescence accelerated mouse resistant 1 (SAMRI) mice.

Keywords D-Acidic amino acids; Enantiomers; Full-automated; Two-dimensional high performance liquid

chromatography; Senescence accelerated mouse prone 1
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