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Study on the Determination of Glutamic Acid and vy -Aminobutyric Acid in Hippocampus of Rat by
HPLC

ZHU Lingying, KONG Ming, PENG Yingru, WANG Peijuan (Jiangsu Provincial Insititute of Traditional Chinese
Medicine, Nanjing 210028, China)

ABSTRACT: OBJECTIVE To establish a method for the content of glutamic acid and y-aminobutyric acid in hippocampus of rat
by O-phthalaldehyde(OPA) pre-column derivatization high performance liquid chromatograph-fluorescence (HPLC-FLU).
METHODS The separation and determination were carried out by linear gradient elution under following conditions: Alltima
C13(250 mmx4.6 mm, 5 pm)column, 50 mmol-L"! acetic acid solution (pH 6.8), methanol and trifluorofuran as mobile phase,
flow-rate was 1.0 mL'min”’. The fluorescence excitation and emission wavelengths were set at Ag, 338 and Ag, 425 nm,
respectively. RESULTS  The linear range of the method was 1.03-20.6 pg-mL"(=0.999 2) for glutamic acid(Glu) and 1.13-22.6
pg'mL™!(=0.999 7) for r-aminobutyric acid(GABA). The detection limits of GLU and GABA were 5.27x10* pg-mL™, and
7.35x10"* pg-mL", respectively, when the ratio of signal to noise was 3. The inter-assay precisions were 3.4% and 3.5%, respectively.
The recoveries were in the range of 90%-96% and 85%-91%. CONCLUSION The method is simple, sensitive, reliable and has
strong specificity and good repetition. It is suitable for the content determination of GLU, GABA in hippocampus of rat by HPLC.
KEY WORDS: glutamic acid; y-aminobutyric acid; O-phthalaldehyde; HPLC; hippocampus of rat
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A ZA TR (GLU ) St (1 245 5t 25 0 ) ol A
P, #E5: 140690-200401, 4liJE: 99%); y-2 K
TR (GABA) X B (36 [ Sigma 2w, b5
1290512 52107081, #iifE: 99.5%); HIEEAILIRN
R A PR A AR R ol B 2-30 0k O
(040D0504, Amresco 73-%%), HABAFII A - Hr 4t
1.2 ik

i FE: Alltima Cjg(4.6 mm X250 mm, 5 um),
WEHAH: 50 mmol-L ' Z 4 (pH 6.8)- T - PU S Wk it
(A:82:17:1;B:22:77: 1), %iii#: 1.0 mL-min”,
BEEEVEMI N 1o N e 338 nm; A gy 425 nm; £F
30 C.
x1 BERMERE
Tab1l The gradient of mobile phase

5 1) /min A% B/%
1 99 1
2 99 1

15 89 11
16 60 40
28 30 70
29 30 70
37 20 80
40 40 60
42 99 1
57 99 1

1.3 HWRECH

1.3.1 XGRS REIECH] RS PREL GLU X
i, BAVRBIAHEIA 0.206 mg-mL ™ X e g Ik 4%
W R AR U 2% 0 8 FH S s A 43 itk 20.6,
10.3, 5.15, 3.03, 1.03 pgrmL™" /) 1~5 50 B i
W K% FREL GABA X HEAhiE R,  DURSI/K B
0.226 mg-mL™" [R5 HE T P 03, R 2 W U 44 Y0
RS BRI 22.6, 113, 5.65, 3.39, 1.13
ugmL ) 1~5 556 A

1.3.2 AL RAE R IH R BOR IG5
41, FREE, L1 10 LB 0.4 mol-L '
SUR(EVAE 100 mg MZHZUN 1.0 mL 0.4 mol-L™ f#5
AR, VK F 7519, VKDL 30 min, T4 C.
10 000 r-min” .0 15 min, LW, 4 1 mL L3
W 0.75 mL 4% R R B, TRAE, T4 C.
3000 rmin” 2L 5 min, BT, 1 0.45 pm JERE,
3, T80 CIRAFAE

rh E B 242 24 2009 4F 8 4 26 545 8

1.4 AR
141 XPROSEWATA: FREL OPA 27 mg, in 0.5 mL
()P EESSAR S, N 20 L (K] 2-35 3% A DU AR
PGB (pH 9. 18RI E AR 5 mL /AT
A, AREEECIRAE, IR 2 do B GLU X
A 32 uL, GABA XS 20 uL, TREAHH
o AT A 26 pL, DU BN R Y 9% o i (pH
9.18)520 pL VAT, W JEFEHIAE 20 C i E 3 min 5
HEFE
142 MHRWATE B “1.3.27 TR 7 AN FE G
SIRFESI 12 uL, TREFER I AST AR 6
ul, DUBRRAMZE VR (pH 9.18)480 pL, VEA), HJE
I 20 C T & 3 min JGEEFE
2 H#R
2.1 K SR BURIRE il AR ) il 2 2 16
TEEE s 2 N, 0l “1.47 TR 5k
A BN FE i VORI v €0 0% L LI 1, AR T
41, GLU, GABA 437l4E 12, 31 min &, §E
I, TeARuET .
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Figl HPLC Chromatograms of GLU and GABA
A-standard; B-sample

2.2 LRMEVERE. KRR

73 H GLU. GABA XS H(1~5 5), %
“1.4.17 TUF IR0 EE, 6 R4 R 5 ke
10 pL, LAETRIAR ¥ R hARKS  LABEREIR S X(ug-mL™)
HREARFRAE I, A2t L Wi RS AR
R UF IR R DMERELE Y 3 I, TR H IR,
SERNE 2,
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Tab 2 Parameiers of quantitative analysis

PRI 1 311 X i . R/
HILR | etk R "

/ug-mL ug-mL
GLU 1.03~206 TY=2.72X10°X—1.89X10°  0.9992 527%10*
GABA  1.13~226 Y=2.58X10°X—1.61X10° 09997 735%10*

2.3 AN R AR

RIS ST, BUKEE N 103 pgrmL™
GLU. 11.3 pg'mL" f) GABA X} [ Shid% “1.4.17
TR 7y B, JESEM 5 5 vk, MRS % % RSD 43
A 3.4 %A1 3.5 %, KPR R RIT .

A AR S S 0, % “1.4.27 TR J7ikabe,
HEFE, BEEFEMAEAT S 1) GLU Il GABA Ui
BUMH WK%, 4558, GLU. GABA fif/E¥)
FRJ S T S RE A v D 22 (RSD) 20 1) 4 4.2% 01 5.4%,
PR T EHRA R EE .

2.4 AP

23 SVBCAJE A 20.5 pg-mL™ i) GLU X B S vk
12, 14, 20 pL; WJEH 10.8 pg'mL™’ ] GABA %}
W 85 10, 15 L NN 6 43 i &1 S i b (OF
175 4%), % “1.4.27 BURIEALE, FEmIEE]LS A
Ll GLU. GABA #r, VIS vkapfies, &5
R 3.

F3 EWCENEER®n=S)
Tab 3 Results of recovery test(n=5)

i %%% %%ﬂﬁ% V%
246 568.7 90.30+3.7 4.06

GLU 287 621.2 95.69+2.5 2.62
410 733.66 94.40+2.9 3.10

86.4 219.68 85.05+4.0 4.70

GABA 108 235.98 83.13+4.8 5.75
162 295.04 91.88+6.4 6.94

25 FEaE &R
FAZE 20 H3 KBRS A 2% GLU,

GABA &, FEAIRESEE B, W a5 R IR 4.

T4 BRMNTERN20, xt5)

Tab 4 Results of sample determination(n=20, x )

IR & &/umol-g”!
GLU 2.5340.33
GABA 5.46+0.22
3 g

3.1 RFIEAIFIIIL
ARSI ST Al TR O B S GLU
GABA W) ¥ 5 GBAH- 96 B A I v . AERR
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SUPRE 1 R AT A e S AL BRI B, £
DIFE T EARAEAE-80 CUKFRIN, ATAA2E BT I
I R EE A B4, XN A B R AP /i 45 R 2 0T
2L, OPA RES{AIEELL B R Z A o- LR ™1 R
(K er=P), HATAE SRR o, RN, R4
RAATIME, I AT AR - L OPA (1)
NSRS Z. {3 OPA WREE ISy, 55 i Hofh 2 A
BRI T 20 o ARSI MEL IR R WIRE S, i+
FEM STAERIM GG, BE G A Y
WEELE 20 CIIA&AE R A TAER @ i AR TH
Eefgl, g T 121,221 M3 01, RELLHIN 2 11
IS N R R el LA 2 11 It 1, 2, 3, 4
min AS[A] (IATAE IS 0], 28 ELAERT AR 3 min JEERE A B
I TR 5 5 ke HLA R AR AR 0 HL ™ 52 GLU
M GABA 173 B3R, M 1 /] GLU. GABA i&
BRI B, AT 2-350E Sl BRI
SEM I, A S AT AT I AN ZAR A, AR TR
rerkar il R B o
3.2 WEHAMIE R

TEIEBER AN, HAE T 50 mmol-L™ Z &/
(pH 6.8) HIREHIPY SR, AR A LT R L)
SR FH TR R BE VR, 4 SR LUAS S5 ik it sl AH
EEA I DABR EE R, A %5 1oy S8 e e e o g 5 i
AT, B E ARSI 5 5 45
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