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Determination of amino acids in Xuebijing Injection by o-phthalaldenyde-9-
fluorenylmethyl chloroformate pre-column derivatization HPLC

HUANG Hao, HOU Yuan-yuan, XIAO Xue, FU Jun-zeng, SONG Sheng-you, BAI Gang, LUO Guo-an
College of Pharmacy, Nankai University, Tianjin 300071, China

Abstract: Objective To enhance the standards of injection of Chinese materia medica (CMM) by establishing a RP-HPLC method
for simultaneous quantitative determination of amino acids in Xuebijing Injection. Methods Liquid chromatographic fingerprint
method for simultaneous determination of 18 kinds of common amino acids was established by o-phthalaldenyde-9-fluorenylmethyl
chloroformate (OPA-FMOC) pre-column derivatization. The column was Agilent SB-C;5 (250 mm x 4.6 mm, 5 um), mobile phase
consisted of 0.02 mol/L sodium acetate (A), including 200 pL/L triethylamine and 3.5 mL/L tetrahydrofuran with pH value
(7.2+0.05) regulated by 2% acetic acid solution, and 0.02 mol/L sodium acetate- methanol-acetonitrile (200 : 400 : 400) with pH
value (7.2 + 0.05) (B) for gradient elution at the flow rate of 1.0 mL/min within 0—38 min. The detection wavelength was 338 nm
within 0—32.5 min and 262 nm,after 32.5 min, while the column temperature was 40 C. Results There wsa a good linear
relationship of 18 kinds of amino acids with a range of 0.001 2—0.195 4 mg/mL in both high and low concentration. In three batches
of Xuebijing Injections, the mean value was 1.320 mg/mL for free amino acids and 2.027 mg/mL for total amino acids. Conclusion
The optimized method is accurate and reproducible, and is suitable for the determination of amino acids in Xuebijing Injection. It
contributes to the quality control of the injection and guides the improvement of safety evaluation standard of CMM injections.
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Agilent 1200 JBAHIEAY, BFGAELE M
Bl JCEREAE, DAD A5 BEAIRIIN 3%, AR AR,
Hah 3k FE 8 (€ E Agilent 2 7] ) ;  Agilent
ChemStation T /F¥; Agilent SB-C g /(32 [H Agilent
A F]D; XP205 B 32— W KF i Mettler
Toledo); KQ—500E A AbBEAS (R 1L A s &
A A D Millipore Elix 5 # 4K (3 H
Millipore ).

MDA (R H 25D Bt A BR A 7
#65 10022402, 10030901, 10030602). Zff (J.T.
Baker AT, HE# (Fisher AW ¥ hthihal, /K
AR HABR A A 7 4l FOMC. OPA.
AL IR S 5 S IR LS 350 Sigma 23 ] 7= i
HApRAEIR (Asp, 'S 2009082601). AZR
(Glu, #t5 032K0183). KA®EZ (Asn, b5
082K5418). 2% (Ser, #t'5 2009112505). H
AR (Gly, #t'5 42K2506). J7 %K (Thr, L5
32K0896). M4k (Cys, #it'5 2009101501). WA
M (Ala, #it'5 042K0900). %R (Arg, L5
9081211). F¥ZIR (Tyr, #k'5 2009112505). %
% (Met, #t5 2009112505). 4% (Val, fit5
12K0903). (2R (Try, L5 91103001). KN
2 (Phe, flt'5 61K0883). Wit (lle, it
59HO7111). Ze% % (Leu, b5 91K0906). #i%
M (Lys, #t'5 32K1110). Jili%& & (Pro, #it5
U32K0881).

2 HESHR

2.1 BRAIECH

2.1.1  OPA ArAEAIMIBCH] K2 FREL OPA 40
mg, A 0.4 mol/L Wl #h 22 v (pH 10.4) 3.5
mL, &J5 0.5 mL, $iZENER 63 uL, #4J, 0.45 pm
EFSkIEARIEE, HIFS.

2.1.2 FOMC fiiAE A BIRCH]  *5 % FREL FMOC
25 mg, A5 mL %R, 0.45 pm £ 3kyEds
e, BRI

2.1.3 RAN AR OR R AR

FRXF IG5, —RE T 100 mL #IEH, 1%
FRVAME, SEZ, 0.45 pum £Fkugssknt, W7,
2.1.4 i AR A S TR L I i
TS, EREH 0.45 pm &Lk peEnt, BI45.
2.1.5  SEUEERRAAA S IEC ] 2 B
ST mL T B EERAE Y, I 6 mol/L #R/2 9 mL,
AEAHDO, BBMHG, BT 110 CHEETHRM
HOKAR 24 h, BUH SRR EINZE R I, K
2T RN 1% 581 2 mL, # 75 40 #E 10 min,
0.45 pm £k yEARIES, BIF5.
22 @Y

Agilent SB-C g #F (250 mm X 4.6 mm, 5 um);
WENAH A 4 0.02 mol/L BN M (£ 200 puL/L
S A 3.5 mL/L PUSIEIG, 2% B9 W pH
7.240.05) (A), Wishil B 24 0.02 mol/L R #h %5
W - R - 2 (200 : 400 © 400) (2%BE R
W pH 7.240.05); F1 40 C; P K: 0~32.5
min 25 338 nm, 32.5 min LLG 0 262 nm; YL AR
B B R IR 1,

R RBBERERRE

Table 1 Gradient elution and flow rate of mobile phase

i) 1) /min BN AHB/ % AAFR iR/ (mL-min ")
0.0 0 1.0
12.0 22 1.0
15.0 22 1.0
30.0 70 1.0
35.0 70 1.0
38.0 100 1.5
49.0 100 1.5
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Table 2 Regression equations and linear ranges of 18 kinds of amino acids
HOLHG v R R BRI
L MEE I (ngmL ™) )75 78 " L PEE I (ngmL ™) el )75 2 !
Asp 21.6~129.4 Y=58.662X— 08571 0.9995 3.6~ 6.7 Y=2.10X+16.680 0.994 4
Glu 44.8~268.6 Y=116.76 X— 1.5105  0.999 9 7.5~14.0 Y=4.03 X+16970  0.996 2
Asn 12.8~ 76.8 Y=34.846 X+ 0.0424 0.9999 2.1~ 4.0 Y=122X+ 5220 0.9957
Ser 10.7~ 64.3 Y=37.557X— 0.1462 0.9993 1.8~ 3.4 Y=1.19X+10490 0.938 3
Gly 32.6~1954 Y=16131X— 46414 0.9999 5.4~10.2 Y=5.53X4+23.990 0.9953
Thr 72~ 43.0 Y=22.065 X+26.5160 0.999 1 1.2~ 22 Y=0.79 X+29.370  0.8559
Cys 20.8~124.9 Y=11.854X— 04092 0.9999 3.5~ 6.5 Y=043 X+ 1590 0.9898
Ala 28.5~171.1 Y=121.64 X— 12581 0.9999 4.8~ 89 Y=4.14 X+18.580  0.996 1
Arg 29.6~177.5 Y=65.119X— 13243  0.9999 49~ 9.2 Y=221X+ 9310 0.9965
Tyr 8.3~ 50.0 Y=14.857X— 25496 0.9955 1.4~ 2.6 Y=0.60 X+ 2.180  0.992 3
Met 8.2~ 49.1 Y=21.049X— 0.1493  0.999 6 1.4~ 2.6 Y=0.73 X+ 2550 0.992 0
Val 25.3~152.0 Y=84.534 X— 23904  0.999 7 42~ 179 Y=3.06 X+11.660  0.993 9
Try 9.9~ 594 Y=16.157X— 02557 0.998 9 1.7~ 3.1 Y=0.54 X+ 2400 0.9825
Phe 15.5~ 93.0 Y=35345X— 14862 0.999 6 2.6~ 4.8 Y=0.88 X+ 6.140  0.984 2
Ile 16.7~100.1 Y=51.749 X— 4.0613 0.996 4 2.8~ 52 Y=190X+ 7520 0.992 1
Leu 28.2~169.0 Y=83.238X— 08931 0.9993 4.7~ 8.8 Y=3.04 X+11.860  0.994 1
Lys 7.9~ 475 Y=25.006 X— 19200  0.999 2 1.3~ 25 Y=0.68 X+ 2.760  0.988 0
Pro 39.1~234.7 Y=131.93 X+ 56267 0.998 4 6.5~12.2 Y=6.67 X+28590 0.959 6
R3 FAEFHEER (n=6)
Table 3 Results of methodology (n=6)
e 5% FERSD/% Fé € PERSD/% FEITERSD/%
P B IR 1) e T B O B I 1) e i B 1R B I (1) e T AN
Asp 0.103 0.994 0.258 0.864 0.091 2.9
Glu 0.414 0.565 0.552 0.473 0.220 2.1
Asn 0.285 1.381 0.350 1.191 0.330 2.8
Ser 0.191 1.261 0.219 1.113 0.210 2.9
Gly 0.217 0.441 0.249 0.564 0.076 2.2
Thr 0.133 0.527 0.171 0.586 0.061 34
Cys 0.158 0.884 0.164 1.241 0.038 2.4
Ala 0.135 0.539 0.204 0.421 0.046 2.2
Arg 0.148 0.509 0.208 0.381 0.033 2.0
Tyr 0.139 2.564 0.178 2.632 0.160 13
Met 0.093 0.561 0.096 0.383 0.009 1.2
Val 0.088 0.611 0.094 0.488 0.009 2.4
Try 0.078 0.579 0.089 0.506 0.011 2.4
Phe 0.067 0.757 0.077 0.961 0.012 3.9
Ile 0.061 0.669 0.071 0.548 0.009 22
Leu 0.057 0.626 0.066 0.492 0.009 2.2
Lys 0.059 0.894 0.076 0.806 0.016 5.0
Pro 0.048 2.516 0.061 1.714 0.020 11
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B 34HE I DA 35 v E SR (HE5 2 531 410022402
10030901+ 10030602 ), $2% i 777753 73 il 24 30 29 2
FERR A S S SRR, e i A illE, AAR bR
PR A AR DR, RN, K4,
AL THE R S R E P I 1.320 mg/mL,
SRR € P I{E 4 2.027 mg/mL.
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0 5 16 15 20 25 30 35 O 5 16 fs 20 2‘5 30 3‘5 0 5 16 15 20 25 30 35
¢t/ min
1-Asp 2-Glu 3-Asn 4-Ser 5-Gly 6-Thr 7-Cys 8-Ala 9-Arg 10-Tyr 11-Met 12-Val 13-Try 14-Phe 15-Ile 16-Leu 17-Lys 18-Pro
E1 SEBREMMES (A, MLfEHRPREESaEER (B, Raiig (O) MeitE
Fig.1 HPLC chromatograms of amino acid mixed standards (A), free amino acid in Xuebijing Injection
(B), and total amino acid (C)
R4 MR REBRNESE
Table 4 Determination of amino acids in Xuebijing Injection
#£'510022402 #£'510030901 #£'510030602
WIETR U B R/ B E IR/ U B IR/ BRI/ W B IR/ SRR/
(mg-mL™) (mg-mL") (mg-mL™) (mg-mL™") (mg-mL™) (mg-mL ")
Asp 0.015 0.114 0.015 0.128 0.015 0.118
Glu 0.010 0.138 0.013 0.140 0.011 0.138
Asn 0.030 — 0.021 - 0.023 —
Ser 0.008 0.226 0.014 0.292 0.017 0.258
Gly 0.120 — 0.129 — 0.125 —
Thr 0.053 0.028 0.054 0.056 0.056 0.062
Cys - — - - — —
Ala 0.552 0.972 0.518 0.188 0.330 0.096
Arg 0.160 0.022 0.017 0.020 0.018 0.024
Tyr 0.051 0.058 0.017 0.054 0.055 0.062
Met — 0.022 — 0.022 - 0.042
Val 0.045 0.058 0.046 0.054 0.052 0.062
Try 0.017 0.022 0.018 0.024 0.018 0.026
Phe 0.045 0.052 0.043 0.046 0.050 0.054
Ile 0.030 0.050 0.022 0.036 0.032 0.046
Leu 0.042 0.072 0.041 0.056 0.047 0.066
Lys 0.165 0.128 0.175 0.164 0.116 0.248
Pro 0.158 0.046 0.173 0.300 0.177 0.326
oyl 1.501 3.014 1.316 1.572 1.142 1.494
— R

—not detected
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