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T A A= A 14 55 O AR €835 2 (HPLO) . 3% 5% £ : R ] Cica-reagent Mightysil RP-18 GP (3 um, 150 mm X 4.6

mm) {3, Wi S A EERUK IR AW (R EERUK Ry 12 1 BRIRA WP S B 8ch 0.2 H

B2, A 0.3 mL/min, EAMG I K K 354 nm, SEFEERFN 2 pL. fi RS0 IR R 40 °C, R B [E] A
hy EER S5 AR BRI 10 10, X4 7 2 BB I 48 (8 -11) iy 8 ol 2 % g ik A7 I 22 1@ /R L AE

0.5~1000 pmol/L ¥ AL N TAEM LK 2 RIFAMCR, HIRMAZMBER A 0.5~ 5.0 pmol/L, ks [l ik
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Determination of amino acids in compound amino acid
capsule (8-11) by high performance liquid chromatography

QUAN Yingxin', DENG Daiwu', JIN Biao*, JIN Dongri'
( 1. College of Science, Yanbian University, Yanji 133002, China ;
2. Analysis and Testing Center s Yanbian University, Yanji 133002, China )

Abstract: A pre-column derivatization method for the determination of amino acids by high performance liquid
chromatography (HPLC) was developed using 1-(5-fluoro-2,4-dinitro-phenyl) -4-methylpiperazine (PPZ) as
derivatization reagent. Chromatographic conditions: the chromatographic column of Cica-reagent Mightysil
RP-18 GP (3 pm, 150 mm X 4.6 mm) was used, with mobile phase methanol and water volume ratio 1 * 1
(0.2% formic acid by volume) , flow rate of 0.3 mL/min, UV detection wavelength of 354 nm, and injection
volume of 2 pL.. The derivatization conditions was 40 °C, the reaction time was 3 h, and the molar ratio of
amino acids to derivatization reagents was 1 ¢ 10. The analytical determination of the eight amino acids in the
compound amino acid capsules (8-11) showed good linearity in the range of 0.5-1000 pmol/L, and the
minimum detection limits was 0.5 = 5.0 pmol/L. The average spiked recoveries was 90.0%—104.3% . and the
relative standard deviations was 0.57 % — 2.29%. This method showed that the method has good sensitivity,
reproducibility and accuracy and can be used for the determination of amino acids in drugs.
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Bk, NREEZ SR &5 & 2 PR . 27 &
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MR 5oL AR R R RN AR AR R
50 TR A IR AR R 11 Rt A 25, (R i 7 35
L 240 A K R IR R i = 5 B0 B AR
Wi 25 B B4 RO ek sk R L E T T R
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1.1 {%=§

SPD-16 & RO AH (35 40, B HEA |5 AV-
300 M5 A% W L AR AN, A & 3E A F 5 R OB @
T - UG IEE FAL, ZFER R A BR 2 Rl 5 N-100 Jig
W AR RANL 1 it 2 AR 1 3 A PR A Rl s XW-80
Jidibs i A e LRI RE HL A FRA ] 5 HB-100 8
T J8 W BUIN KR ARG o A FR A W) s TGL -
15B g0l B2 B AUES T 5 0.46 pm £ AL
FAICFLUEIRE b 223 B2 A A IR A W) 5 pH A
DAY | H R b v DR i A A B A

1.2 ##

CNE BT aly , 1l 2 i B 7 S 50 B 47
A BRAS F) 5 B R VB (O3 T2t bV A A Rk B
AR F] A REGD R (A% %) LRt
LR A BR 2 W) s S R R N R e =R
SR 3 AR TP SR 3 Ry 3 AT Al i B
TAACRHE B A R W 5 52 2R it 4l , i
% 5 2R Wy B 5 RH RO BR S | R (G Fr gl L
W R A A A BR S F] s A BE (O BT At L K% Ak
AR B A BR A w5 N- B JEIR B (Jr ) L b
M TCT AL = BR AR 5 1,5 98- 2,4 - - fil§
2 G T DI NS (A B e WA A W = 93
(37~48 pm) , 7 B VAL T 23] s RN B O
L RURLHEE Y EORAG PR A 5 T R R e
(8-11) BRI TT Fn il 25 A BR A 5 s B WAG . 78 1= 3
AR F.
1.3 $T&ENRF PPZ AR RKRIE

AR S BRSOk (17 109 7 3k A A 2B A7)
PPZ. 7E& A 1 mL G BEREEMPmA 1,5
TR-2,4- 3% (100 mg, 0.5 mmol) , RS 7E
WPE R ZIE A 28 uL (0.3 mmol) A N-F 3 IR
W5 2 TR T BEFE 30 min, FE )2 BT U 0k 45 4 (e
WA G e R BER G R (R B EE S 20 2 1)
J5 LV G B A R 60.5 mg, AR 71 %, ESI-
MS: m/z 285[M -+ H] ."H NMR (300 MHz,
CDCly), 2.37(s,3H), 2.59(t, ] = 6.0 Hz,4H),
3.29(t,J =6.0 Hz,4H), 6.79(d.J = 9.0 Hz,
1H), 8.71(d, J =9.0 Hz, 1H).”C NMR (75
MHz.CD,0D), 158.3(d.J =159.8 Hz). 150.2
(d.J=7.5 Hz), 134.4, 127.4(d,J =5.3 Hz),
126.5,107.7(d,J] =15.8 Hz) , 53.8, 49.7, 44.5.
1.4 Bk E &l

FiEAR IR AR 28.4 mg Y PPZ ® T 10
mL (255 P I I R B TR A TR (AR R
Py 22+ 78) B HO i OF E 28 & 10 mL, /75
F 10 mmol/L i) PPZ ¥rifE VS K.

P X B . B 56 40 IR 13,1 mg 58 &
M2 (Lew ,13.1 mg 555 &M (1le) | 20.4 mg (A%
R (Trp) . 11.7 mg AR (Val) . 14.9 mg H &
iz (Met) , 16.5 mg AN L (Phe) . 11.9 mg JF %& R
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(Thr), 14.6 mg #i % f (Lys) BT 10 mL [ %
LA AR5 350 6 FK B TR A i (AR
22+ IO HF B ZE 10 mL, f 143 8 Ff 10
mmol/ L 45 1 2 I 2 1 W

43 MIBL L3 Lys, Thr, Trp. Phe, Val, Met,
Leu.Ile pRUEE W 10 pL BT RN ARG B0
A 20 pL ZHE K IR & 3 W (R S 22 ¢
78), AR F] 1 mmol/L 1Y 8 FlR & b5 fE & IR
V.

PRI A R T B R R (811 1 K
(0.35 g/ K)o ¥ N 25 WAt I WF S i A48 5 R B
0.175 g 4Ky & T 100 mL &= A . A & 2
K TR A W R FLEL Ry 22 2 78) JF MR 20
min i M I E A EZE; %0 15 min(8 000
r/min) , F 3§ 0.46 pm B BAL 8 IR 98 L BT A5
T B Ay ARk 4t U

2% 0P VR PR PR A B¢ 1 mmol B T 100
mL 25N R 2K HoE 4 2 100 mL J5 /i
15 pH 2y 8.49 ARk R & 5% 22 h I L.

IR WIAE 4 °C N BB AR
1.5 BRTENRE

A3 1 mmol/L M E SRR (10 pL) (AR R &
Bt 8 ph W (25 ) A1 10 mmol/ L 59477 4 4k ik 541
PPZ (10 pL) & F 1.5 mL MR N & d, B iE %
RA MR 1 min J5 R0 A EIR (40 CH) &8
THEEE N 3 h.

1.6 @ifEH

{03% k4 Mightysil RP-18 GP (3 pm, 150
mm X 4.6 mm) ; It 2 AH Jy F B AT K TR A i CR
BERK B BLEL S 10 1, FLIR A W & R R 4 5k
H0.2% HH IR s i K 0.3 mL/min; HR K 25
C; UV I K 354 nm; #ERERFR R 2 pl.

2 HRE5SMH

2.1 fTEURBEENS

1 2 PPZ 5 8 B2 i S g =X, 76 B P 4%
T E R o M N bk PPZ 0% %k . i
AR SRR R Y R AT A . AR L Trp, Thr Hl
Met He 58 S ik BE L 2 7 Bsf ] T B2 7 FBE 5 L %k
AT A AR ) 5 1)

OzND:NOz R O,N NO,
+ COOH  \,HCo. j@ R
N F ' S H

B1 PPZESREBAKMK

2,101 J ] A A

FE SRR Ry 40 °C VR LR 5 AT AR Y
FEIREE N 1+ 10 B 2500 T o 358 UK [ A )2 1 B[]
(G39R 0.5.1.1.5.2,2.5.3.4 W)X} Trp, Thr
Met (777 4 AL BN BEAT % %%, I8 2 AT LUE L 4
S B E] A3 h B AT AR AR A i R B R, TR
A SCHf A e A NI ] 3 h,

15 ¢
—a—Thr
—e—Trp
—_ —a— Met
=
X 10
‘Elé
=)
&
5 -

00 0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 45
BRI /b
B2 [ R iE X 4T A 4L R R B S 0

2.1.2 S BE A E

TSN TR] Sy 3 by 2 BE IR 5 4 A= A i 5] 1) B
IRIER 12 10 M5 AFTF o 38 OA [ 1) 52 vy i BE (43
A 25.30,35,40,45 C)HXF Trp. Thr fl Met )
e S B FEAT 4%, B 3 AT LU Y 1 40 °C
AT A AR R R R TR I AR S E A
7 I BE SR 40 °C.

25t —a—Thr
—e—Trp
— —A— Met
mS 20
X
~ 15}
=
=
g 10 |
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25 30 35 40 45
B g/ C
3 RELEREXHTEL R R #00

2.1.3 R EEIR LA &
TE SN BE R 40 °C (R NI E]R 3 h Y & 14
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R B [ 3 B A A= AR (2.5.10,20,30
mmol/1) 5 Trp. Thr fl Met(1 mmol/L) 43l i
T3 A0 A B (38 12 45 43 A A 1k 500 1) B O LG 4y
MHA1:2,1:5,1:10,1:20,1:30). H& 40
DA Y @R S AT AR AR A BE R [ 1 ¢ 10
BFATF A6 7 0 1 S 38 B R R O S S o e R I
NiEEIR LR 1 ¢ 10,

20 +
S st
X -
=
& 10t
g
5 —=—Thr
—e—Trp
—A— Met
0

BER e
B 4 R EECR L3 ATE AL R R B0

2.1.4 A% B AR E

HR 0L 0 407 A Ak BN 268X 8 R HETR &
RILR T AW IEAT T HPLC 230, 45 R &l 5 fr
/. HELS AT LU 24 3 sl AH ob i R ALK 09 1k
FULEN 10 1 B, 8 A a LR 1 43 B AUR B 47

2.1.5 LMXRSKNR

R A5 A0 A 1 437 A b S L 68 33 4 B8 5% 1 7E
0.5~1000 pmol/L 1Y ¥ FE 35 Bl N X5 8 2 2 1R
HEAT T ATAE AR RN, DAS R R VR I () Ry B A
P s LIXF L (8 A0 A A ™ 1 1 € 35 0 T AR () S 9
Aebr, ARENT 8 AR B TAE M4 At R
A BB R (LOD) , W3 1. A SC L4 4
fE MR 2 3+ 1 i R,
2.2 EXFSEBKE(8-11)H HPLC S

R 10 Ak 1) A3 A A S R 8 33 e 8 A% PR A2
T AR HE (8-11) T i) 8 Fh A IL M AT AL Witk AT
HPLC 434, 45 5 UL & 6. i & 6 v LA . 240
SAH A T BEROK B ARBE S 1 s 1 I, 8 Fh s
T2 1) 53 B R0 R df
2.3 AEEMR
2.3.1 FESE R E B S I

HR A0k 14437 Az Ak B Fl 633 3 2 25 1 X &
T AR (8-11) iy 8 Fh A JL MR AT A W it AT
HPLC 4387 AT 3 W I H5 5y @ S TR I e b
A AR R TR AR LR 2. iR 2 T LLE
WL 25 A RSD A 0.18% ~0.65% . 1% 3 W]
AT A M R A

—_

(=3

[=]
1

Absorbance /mV
W
(=)

(=
I

2.5 5.0 7.5 10.0

e
S

15.0 17.5 20.0 22.5 25.0

t/min

1k Lys-PPZ, 2 J PPZ, 3 2 Thr-PPZ, 4 i Trp-PPZ, 5 K Met-PPZ, 6 3 Val-PPZ, 7 & Phe-PPZ,

8 4 lle-PPZ, 9 Jy Leu-PPZ

B 5 8MirEgESERITEYAR HPLC B

F1 SHAEBMEMTERE . LHFE BXREMRMEENR

AW AR/ (pmol + L) 4w LIPS Kt B/ Cumol « L1
Lys 0.5~1000 y = 608x +11973 0.9983 0.5
Thr 2.5~1000 y = 673x 41098 0.9958 2.5
Trp 1.0~1000 y = 1871x + 13445 0.999 6 1.0
Met 1.0~1000 y = 663x + 13346 0.996 5 1.0
Val 1.0~1000 y = 661x +15210 0.9975 1.0
Phe 1.0~1000 y = 11902 + 19099 0.9970 1.0
Tle 5.0~1000 y = 260x + 1825 0.9988 5.0
Leu 1.0~1000 y = 276x + 1969 0.9989 1.0
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t/min

14 Lys-PPZ, 2 4 PPZ, 3 4 Thr-PPZ, 4 2 Trp-PPZ, 5 i Met-PPZ, 6 & Val-PPZ, 7 2}y Phe-PPZ,

8 K lle-PPZ, 9 24 Leu-PPZ

Blo EFREMBE(S-11)ITEME HPLC

x2 REPSHEERNIEREERNEER

IR FR7R{E/ mg I 5E K/ mg FHE/ mg RSD/ %
Lys 12.50 10.88 10.92 10.92 10.91 0.18
Thr 2.10 2.38 2.38 2.39 2.38 0.23
Trp 2.50 2.26 2.27 2.27 2.27 0.22
Met 9.20 7.71 7.66 7.65 7.67 0.40
Val 3.35 3.68 3.71 3.71 3.70 0.42
Phe 2.50 2.63 2.63 2.64 2.64 0.25
lle 2.95 6.84 6.86 6.90 6.87 0.46
Leu 9.15 10.68 10.78 10.82 10.76 0.65
2.3.2  Jibs R s i JBE o SR L TR I 32 T 125 T S A 0 245 ) v Y

BT, 4 v o A S 6 1 (R (R 10
pD ETRABE DI 2 HOEH 3 )7
B4 P B A 1 mmol/L (kxR i %t BB 8 10,
50 pL, SR B HE & 2 100 pL Chnds & 43 91 K
0.1.0.5 mmol/L). IO 1k 175 A= 1k = A6 3%
O3 B8 S5O A 4% A SR TR 1Y 0 1 0 1 AR, O AR i i
T AR AR AT B mDSCR (S5 R L3 3). ik 3 Al
L 8 Fi 2 BE R Y b 7 34 iR S 90,0 % ~
104.3% ,H: RSD 5 0.57% ~2.29%. [ iRgERFE
W12 07 B HA B i TR

Fx3 MIREWE(n=06) %

AR FXRlE RSD | &#@ FHEeE RSD

Lys 94.6 1.61 | Val 101.0 2.13

Thr 104.3 0.80 Phe 94.8 1.69

Trp 93.4 2.29 Ile 92.0 1.41

Met 90.0 0.57 Leu 92.5 1.20
3 it

F A SC g <7 i PPZ A0 T 42 ik HPLC 3
WHE T B ITR AL (8-1 1) Th Y 8 PP JL 1R o &k
T B, % % B E M4 K PR L v

HR P MES . AR AR ST AT A AR A7 AR AT
Az A TA) S B e i, PRI 7 4 i B BF 5 op AT
K PR AR AT D8 A AT 2B A3 AR w8 A SCT7 3k 13l
FAE.
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