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[ Abstract | Objective; To develop a RP-HPLC method for the simultaneous determination of 16 amino
acids in Xianling Gubao capsule. Method: With norleucine as the internal standard, hydrolyzed amino acids of
Xianling Gubao capsule were derivatized with phenylisothiocyanate (PITC) and determined by RP-HPLC. Hypersil
C,s column (4.6 mm x250 mm, 5 wm) was eluted with mobile phase A acetonitrile-0. I mol -L "' sodium acetate
solution-acetic acid (7:93:0.05) and mobile phase B acetonitrile-water (80:20) in a gradient mode at a flow rate
of 1 mL +min~". The detection wavelength was set at 254 nm and the column temperature was 40 °C. Result; The
16 amino acids were separated within 33 min with a good linearity (r >0.996 8) within the range of the test
concentration. The average recoveries ranged between 97.5% and 100.7% and the RSD values were less than
5% . Conclusion: The method is simple, quick, accurate and reliable and can be used for the determination of
amino acids in Xianling Gubao capsule.

[ Key words ] Xianling Gubao capsule; pre-column derivation; amino acids; phenylisothiocyanate;
HPLC
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E1 lREEKE HPLC
Fig.1 HPLC chromatograms of Xianling Gubao capsule
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Table 1 Linearity relationship and limit of detection of 16 amino acids
AR LRV VE R /mg- L ml 5 77 2 HH 2 2B A R/ ng

Asp 20. 14 ~302. 1 Y=0.010 5X -0.002 4 0.999 7 1.342
Glu 21.46 ~321.9 Y =0.009 9X +0.004 5 0.999 8 1.192
Ser 15.88 ~238.2 Y=0.0156X+0.010 4 0.999 4 1. 058
Gly 13.88 ~208.2 Y =0.021 6X +0.014 0.999 2 0.924
His 14.80 ~222.0 Y=0.010 5X +0.003 6 0.999 2 0.987
Arg 19.46 ~291.9 Y=0.010 4X +0.008 3 0.999 4 1.298
Thr 15.14 ~227.1 Y=0.0124X +0.009 4 0.999 0 1. 009
Ala 14.88 ~223.2 Y=0.018 7X +0.009 7 0.999 2 0.991
Pro 23.08 ~346.2 Y=0.0132X+0.014 9 0.999 5 0.769
Tyr 13.74 ~206. 1 Y=0.010 4X +0.008 1 0.999 0 0.915
Val 14.14 ~212. 1 Y =0.014 6X +0. 006 3 0.999 2 0.942
Met 14. 68 ~220.2 Y=0.0121X +0.017 3 0.999 4 0.977
Ile 21.14 ~317.1 Y =0.009 8X +0.056 2 0.998 4 1. 053
Leu 15.80 ~237.0 Y=0.0129X -0.007 6 0.996 8 0.912
Phe 13.68 ~205.2 Y=0.011 6X +0.009 4 0.998 8 0.965
Lys 14.48 ~217.2 Y =0.021 7X +0.010 3 0.999 3 1.117

ik U T AR RSD ¥ <3%

2.9 [PICRELES RS BRI 0 A R Al R
JE 3 (HE5 101201 ) (N9 9 1, By 29 0. 05 g, &
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AW, AT AR AR R, 4% A 3 S 1 R
GE LTSRS SRR, RAEM (Asp) , B &
M2 (Glu), 22 2 R (Ser), H & M (Gly), H & M
(His) K2R (Arg) , 75 % R (Thr) , N2 2 (Ala) ,
I %2 (Pro) , B 2 R (Tyr) , i 2 MR ( Val) , 3 & R
(Met) , 5 52 2 R (Tle ) , 52 2 R (Leu) , 2K N & R
(Phe) , #i 22 (Lys ) #9-F- 34 [l e 8 53551 24 99. 3%,
97.7% ,98.7% ,99.4% ,99.1% , 99.4% , 98.3% ,
98.9% ,100.7% ,98.8% ,98.0% ,98.8% ,97.9% ,
97.5% ,99.2% ,99.4% ,RSD 45K 1.2% ,1.7% ,
3.1% ,3.1% ,2.4% ,2.6% ,2.8% ,3.2% ,1.8% ,
1.9% ,1.6% ,2.2% ,1.4% ,1.2% ,1.4% ,2.2% ,
2,10 FESR U E B3 HEAE &Y (iS5 101201,
101202,101217) , 4L 2 £y, % 2. 2 W J7 2% il 5 1k
VA, EAT AT A Al HERE I SE , LN AR IR T A
MM i (mgeg ') B RWE 2,

3 it
30 RIEAL pH BB 5 LR AR S R R

B NE )& T2 M, B8 FE A S 2 A2 35 2 T
. 46 -

R2 IM|MRBEEED 16 MEEBRHNE(n=3)

Table 2 Contents of 16 amino acids in three batches of Xianling

Gubao capsula (n =3) mg-g !
Hit5 101201 5 101202 it 5 101207
Asp 13.85 12.53 13.12
Glu 29.93 28.22 27.11
Ser 6.53 7.78 5.87
Gly 6. 66 7.42 7.13
His 2. 64 3.11 2.96
Arg 7.97 6.54 7.54
Thr 4.85 5.28 5.11
Ala 7.16 7.02 6.78
Pro 30. 12 29.54 28.12
Tyr 5.98 6.63 6. 13
Val 8.38 7.88 8.25
Met 18. 86 19.15 18.12
Ile 6.37 5.86 6.11
Leu 5.96 6.52 6.98
Phe 6.52 5.98 5.13
Lys 3.03 3.62 3.97
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0.1 mol-L™" Z [ 8 1% Wi-Z M (100: 0.05) , Z, JiE-
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W Ll R i i 2 vh 2 R IR i RN AR S, LA
XA TR e 1 2 2 R R AR AT R
— LRGN0 3 R R Y e L A
IRIT ML, DTS4 E BB IR T R T v o

[ &% k)

[1] Zhu H M, Qin L, Garnero P, et al. The first

multicenterandr and omized clinical trial of herbal Fufang

for treatment of postmenopausal ost eoporosis [ J]. Bone,

[2]

(6]

[7]

[8]

2010, 47(3) :457-458.

R, 251, AP, 4. HPLC [w) i Al 5= 5 6 e 4
R CEFET AEERARGEER (1]
25, 2011, 42(10) :1998-2000.

FEF, B AR R b SR i R AT
& EMEL)]. fEZy, 2000, 31(10) ;741-742.
B, B, HME, %, HPLC [F R & il R &
R HIZEE B O IFEE C MR R &R LT].
2y sy b 24, 2010, 30(5) :891-893.

WD, HHM, MMz RE B R MR U
B BRI ME o R (T iR A Y
2005, 27(1) :40-41.

Yuna Zhong M D, M S P H, Catherine A. Association of
total calcium and dietary protein intakes with fracture risk
in post menopausal women; The 1999-2002 National
Health and Nutrition Examination Survey ( NHANES)
[J]. Nutrition, 2009, 25(6) :647-651.

Schurch M A, Rizzoli R, Slosman D, et al. Protein
supplements increase serum insulin like growth factor-1
levels and att enuate proximal femur bone loss in patients
with recent hip fracture [ J]. Ann Int Med, 1998, 128
(10) :801-809.

Sugimoto T, Nishiyama K, Kuribayashi F, et al. Serum
levels of insulin like growth factor (IGF)-1, IGF-binding
protein ( IG-FBP )-2 and IGF-BP-3 in ost eoporotic

patients with and without spinal fractures [ J]. J Bone
Miner Res, 1997, 12(8) :1272-1279.
[REHRE WS

.47 .



