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Abstract: Objective To establish a method for determining the content of free amino acids and total peptides in
Kangfuxin Liquid by HPLC coupled with 6—aminoquinolyl-N-hydroxysuccinimidyl carbamate (AQC) pre—column
derivatization, and to evaluate the quality of commercial samples with total peptides as indexes. Methods HPLC
separation was performed on Kromasil 100-5 C,s column with mobile phase comprising of 60% acetonitrile (A) and
0.14 mmol-L" sodium acetate trihydrate solution (adjusted to pH 5.0 with phosphoric acid) (B) in a gradient
elution manner at the flow rate of 1.0 mL+min™. The column temperature was 39 °C. The detection wavelength was
248 nm. Results 14 amino acids (aspartate, glutamic acid, serine, histidine, glycine, arginine, threonine,
alanine, proline, valine, lysine, isoleucine, leucine, and phenylalanine) could achieve good separation, and

present good linear relationship (r=0.999 5~1.000 0) in the concentration range of 2.0~99.7, 3.4~168.5, 2.8~
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139.6, 4.0~201.4, 4.8~238.1, 6.7~336.9, 3.3~167.5, 9.7~487.3, 4.1~202.5, 4.4~221.6, 5.4~270.5, 3.3~
166.8, 4.8~240.8 and 4.7~236.6 pg-mlL™", respectively. The average recoveries of free amino acids and hydrolyzed
amino acids from total peptides were 86.8%~108.1% (n=6) and 83.2%~102.7% (n=6), with RSDs at 2.8%~4.4%
and 0.1%~3.1%, respectively. The RSDs of precision, repeatability and stability tests were all lower than 5.0%.
Conclusion As compared to ultraviolet spectrophotometry method for the current quality standard, the total amino
acids content determined by this method is in consistent to UV. However, this method showed better specificity and
reproducibility than UV. When total peptides with biological activity were used as quality control indicators, the

pertinence of this method was strengthened. Our study may provide a scientific and reasonable method for the quality

control of Kangfuxin Liquid.

Keywords: Kangfuxin Liquid; AQC pre—column derivatization; HPLC; free amino acids; total peptides
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Figure 1 HPLC chromatograms of free amino acids and total peptides in Kangfuxin Liquid
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Table 1 Regression equation and liner range of fourteen amino acids @ZLZ [ll% Tl *H [nd E':J RSD ﬁ}‘ EIJ j’ﬂ 0.1%. 01%. 0.1%.
% mly 5 e r MR/ (mg-mL ") 0.1%. 0.04%. 0.02%. 0.1%. 0.04%. 0.1%.
Asp Y=1.355X+0.010 1.000 0 0.002 0~ 0.099 7 0.03%. 0.03%. 0.02%. 0.1% F10.02%, ZEHH 1’)‘(%%;{%@
Glu ¥Y=1.488X-0.016 1.000 0 0.0034~0.168 5 ‘/',__'%E aﬁ}o
Se,tr ¥=1.033X-0.043 1.000 0 0.002 8 ~0.139 6 2.7 ﬁﬁ‘l‘ﬂiixﬁ%
His Y=1.545X-0.073 1.000 0 0.004 0~0.201 4 271 iﬁ?%ﬁ%@ﬁ ﬂ%g%ﬁllﬁjgﬂtjﬁg%ﬁﬁﬁﬁ (D
Gly ¥=0.770X-0.020 1.000 0 0.004 8 ~0.238 1
Arg ¥=2.007X-0.093 0.999 5 0.006 7~0.336 9 /\ﬂk ﬂt% j\] B230262) 0.5 mL, ?ﬁ “2.1.37 Iﬁ ‘F E/‘J
Thr Y=1.674X-0204  0.999 5 0.0033~0.167 5 5 B PAT 45 6 00 i B8 e gtk i s ik, 4 2.2
Ala ¥Y=0.888X-0.005  1.0000 0.009 7 ~ 0.487 3 T 1) ﬁiiﬁﬁﬁﬁélzﬂc): ¥ 4237 WF B AIE 4
Pro Y=1.144X-0.028  1.000 0 0.004 1~0.202'5 PEE . GERIRE g& REMR . “E R . éﬂ’ﬁ@gg
Val ¥=0.955X-0.019 1.000 0 0.004 4 ~0.221 6 H/ﬁﬁé R 1@3%@& @2 W% Hﬁitrk fk
Lys Y=0.678X-0.002 1.000 0 0.0054~0.270 5 ﬁf\i\ *ﬁéﬁﬂ&\ #%ﬁﬁ&\ %gﬁ&\ zlzﬁﬁﬁ&%¥ﬁj
Ile ¥=1.032X-0.024 1.000 0 0.0033~0.166 8 A E é:}* jnJIJ ﬁ»j 0.013. 0.097. 0.021. 0.025. 0.084.
Leu ¥=1.031X-0.008 1.000 0 0.004 8 ~0.240 8
Phe Y=1347X-0.042  1.0000 0.0047 ~0.236 6 0.072. 0.024., 0.094. 0.033., 0.045. 0.050. 0.027.

0.062, 0.026 mg-mL™", RSD 73 %]} 0.01%. 1.7%.
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3.6%. 3.6%. 33%. 3.2%. 23%. 1.9%. 3.8%.
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A £ 35 S PR R R TR Il . BRI A A R .
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SR AN DY R 113 B 3 (n=6) 435311 0 102.4%
102.7% . 86.7%. 90.3%. 93.7%. 83.2%. 90.6%.
97.0%. 94.0%. 96.1%. 97.9%. 93.1%. 94.6% I
92.0%; RSD 4% % K 31%. 21%. 0.7%. 0.1%.
0.4%. 0.6%. 0.8%. 02%. 12%. 1.0%. 0.4%.
0.8%. 0.6%. 0.4%(W3%3), WG HdkrER, £
WA 5 325 AR A B R A
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RSD 4330 0.2% ., 0.5%. 0.8%. 0.3%. 0.5%. 1.2%.
1.6%. 0.5%. 0.5%. 0.3%. 1.0%. 0.3%. 0.4% Fll
0.6%; SAKEHAMBEW P IIAER . AER . 224
M. M. HEMR. KA. HER. WER.
MR . WEfR . AR, FRam. e RmR
PN 24 2 W T AR LG Y RSD 433018 0.7% . 0.7% . 0.8%
1.1%. 07%. 1.7%. 18%. 0.7%. 09%. 0.6%.
0.6% . 0.6%. 0.7% F10.6% . &I 25 2 H iR 15 A
VS VRN S R VA R rh A R R IR TE 27 h N IRRE .
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Table 2 Result of recovery test of free amino acids in Kangfuxin Liquid

B RER T mg A /g W /mg W FEIBILR%  RSD/% || Ay RS A Rmg A Rmg  WfSEmg  WICE%  FIIIE/%  RSDI%
Asp 0.0033 00050  0.008 1 96.00 99.0 28 [l Ala 0.023 4 00244 00457 9139 91.5 2.8
0.0083  100.00 00462  93.44
0.008 1 96.00 0.045 1 88.93
0.008 2 98.00 00455  90.57
0.0084  102.00 00467 9549
0.0084  102.00 00452 8934
Glu 0.024 3 00084 00335  109.52 108.1 36 |[Pro 0.008 1 00101 00179  97.03 90.8 42
00332 105.95 00172 90.10
00337  111.90 00175  93.07
00328 10119 00172 90.10
00335  109.52 0.016 8 86.14
00336  110.71 00170 8812
Ser 0.005 2 00070 00125  104.29 97.4 45 | val 0.0113 00111 00212  89.19 93.8 32
0.0119 95.71 00220 9640
00122 100.00 00218 9459
0.011 6 91.43 00215  91.89
0.0120 97.14 0.022 1 97.30
0.0119 95.71 00217  93.69
His 0.006 3 00101 001438 84.16 89.3 43 | Lys 0.012 6 00135 00258 9778 923 35
0.0152 88.12 00252 9333
0.0157 93.07 00250  91.85
0.0150 86.14 0.025 1 92.59
0.015 4 90.10 00248 9037
0.015 8 94.06 0.024 5 88.15
Gly 0.021 0 00119 00312 85.71 912 44 |1e 0.006 8 00083 00142  89.16 90.4 45
0.032 0 92.44 00145 9277
0.0322 94.12 00139 8554
0.0315 88.24 00144 9157
0.0317 89.92 00140 8675
00325 96.64 00148 9639
Arg 0.018 0 00168  0.0320 83.33 86.8 43 | Leu 00155 00120 00264  90.83 92.4 38
0.0327 87.50 00265 9167
0.0318 82.14 00268  94.17
00325 86.31 00259  86.67
0.033 0 89.29 0.027 1 96.67
0.0335 9226 00268  94.17
Thr 0.005 9 00084 00135 90.48 89.5 3.1 ||Phe 0.006 5 00118 00177 9492 91.2 3.1
00135 90.48 00172 90.68
0.013 2 86.90 00170 8898
0.013 8 94.05 00174 9237
0.013 2 86.90 0.016 8 87.29
00133 88.10 00175 9322

FEorHr; DNFBREVERCR, 7refE N2, fUEG &2 BIKAEE,

BERRAD B RYE RN AQCATAE RBUE S, A7 3.2 BN IE M aI BB 5 AT S0 I E i A
HEFEIREE , BRI RE, ARBIEEE BRI R AR A SRR A b, R
F 7 AQC HERTATA WL I E FE LB h U B LR AN R % e I Uy 2 LR IR SR MR A 4T AQC
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Table 3 Result of recovery test of total peptides in Kangfuxin Liquid

oy BER iR mg MR/ AR mg  [CR/%  SEHER% RSD/% || 4y RESR S /mg A /mg TSR /mg  FICR% IR %  RSD/%
Asp 15133 04983 20425  106.20 102.4 3.1 |[Ala 0.703 3 24364 30655 9695 97.0 02
2.000 8 97.83 30613 9678
20351 10472 30738 97.30
20302 103.73 30648  96.93
20108 99.84 30607  96.76
20227 102.23 30725 97.24
Glu 1.906 7 08425 27708 10256 102.7 2.1 |[Pro 1.023 3 10125 19899 9547 94.0 12
27522 100.36 19618 9269
27928  105.18 19730  93.80
27710 102.59 19792 9441
27530 10045 1.962 1 92.72
27928  105.18 19832 94.80
Ser 0.526 7 06979 11331 86.87 86.7 0.7 | Val 07233 11081 17975  96.94 96.1 1.0
1127 2 86.02 17758 94.98
1.136 0 87.30 17912 9637
1.133 2 86.87 17968 96.88
11270 86.02 17746 94.87
1.136 1 87.30 17910 9635
His 0.270 0 10068  1.1800 90.39 90.3 0.1 | Lys 0.893 3 13525 22130 9757 97.9 0.4
1.178 2 90.21 22162 97.81
1.177 8 90.17 22248 9845
1.180 3 90.42 22128  97.56
11777 90.16 22164  97.83
1.178 3 90.22 22238 9837
Gly 0.850 0 11906 1.965 4 93.68 93.7 04 ||le 0.586 7 08340 13692 9382 93.1 0.6
1.9615 93.36 13548 9210
19710 94.15 13620 9296
1.965 3 93.68 13685 9374
1.960 6 93.28 1.358 1 92.49
19713 94.18 13662 9347
Arg 0.496 7 16845  1.8993 83.27 83.2 06 | Leu 0.903 3 12038 20492 9519 94.6 0.6
1.892 2 82.84 20315 9372
1.907 5 83.75 20428  94.66
1.888 2 82.61 20488  95.16
1.892 4 82.86 20378 9424
1910 0 83.90 20430  94.68
Thr 0.610 0 08374 13568 89.18 90.6 0.8 | Phe 0500 0 11832 15908 9219 92.0 04
1.370 4 90.80 15799 9127
1373 0 91.12 15910 9221
1.366 4 90.33 15915 9225
1371 1 90.89 15893 92.06
1372 8 91.09 15905 9217

T A TSRO 5 SRR A 2 S0 5 7 9 2 T SRk H G [ BRI 3B . BT, A RIR 1 g B3 o PR ALAE
HAEBUNE, Wi B AR 5 BN T B, 8 () C R AR ZEIBONESEAT T 558, 25 BT SR &
B RR AV A T K AR B K i 2 R, e AR, RZORH TR 1 g Co BTAHAS U
T AQCAFAEJE RN, DAVK Mg 2 ZE R 1) S i it o 78 8 FEo R 25% HEE ., 50% HEE . 75% H BEFIH
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Table 4 Content determination results of free amino acids, total

peptides and total amino acids in Kangfuxin Liquid(mg-mL™")

Al At R R ISYIIN VLR
A 34 0.65~0.76  028~0.39  0.95~1.10
B 36 068~086  031~044 098~122
C 31 064~083  0.19~029 085~1.12
D 34 0.51~094  031~0.74 084~158

WA R PR R IEAT T % 88, S5 BAe K v i rh
AR H B TE 25% ~ 75% W B YR RNV I Hh 20AG H
ik, & EM980.218, 0.166. 0.122 mg-mL"'; 7EH
PV IR VA VR IS A A B, A K TR /N I i
BIEFERRVEE, TS R IEAT B, 75% W EE
AR /INAE B B R TS e R, IR T E S . Al
XF K F75% FBE )V AR R IEAT T %, A
SE K BRI FR R 50 mL, 75% HP 4 5 4 AR
100 mL.
3.3 RS b EEE A O i W R AR P Y
18 PR FLMR Y & i, (FIE AT X 135 HEUAE & i i
JUT 7 Ui B S R AT K i S R v 2 R (Cys)
Mg IR (Tyr) . #5 ZHR (Met) FIE 4R (Trp) 1Y &5 1 14
/NF0.01 mgeml", BURALIHAY 14 Fh & 1R A A
FE BRI 5 Ui B E I R A B MOK i SRR 1
b, SR AQCHE R Az HPLC YA A5 S 2 5k
i 119 245 5 5 AT IO 6 s o 2R FH 58 90 o0 0l B vk DN

Tk E AR RERRELESARAER. ZIK.
AR FER MR LGRS . TR Y]
Hobh i/ TR RA s A, e 8B R
I BUREK . PR E KA, HLR B AR
HALBIEY, ABFTEE L T LSS I J5UR Y
SRR 1 P IR LS (LUK 5 14 T HE PR 1)
ST B E T, AT BT R TR R 3 A
I3 R P K DT E — 2 ORI 7 i B e R
LR, NS 2R B SR A T RTIEE R
RrE A5 o

SE Wk
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