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Abstract: Objective To establish the amino acids fingerprint of Jinzhen Oral Liquid (JOL) and simultaneous determination of 29
amino acids (P-Ser, Tau, Asp, Thr, Ser, Asn, Glu, Gln, Sar, Gly, Ala, Cit, a-ABA, Val, Cys, lle, Leu, Tyr, Phe, B-Ala, f-AiBA, y-ABA,
Orn, Lys, His, 3-Mehis, Arg, Hypro, Pro) by automatic amino acid analyzer. Methods The separation was developed on HITACHI
HPLC PACKED column (60 mm x 4.6 mm, 3 um) by gradient elution with citric acid buffer solution at 570 and 440 nm, reaction
column temperature was maintained at 115 “C and the carrier gas flow rate was 0.35 mL/min and flow rate of derivative pump was
0.30 mL/min. An amino acid fingerprint of JOL was set up, and 16 batches of JOL were evaluated by similarity assay. Furthermore, the
contents of the main 29 amino acids were determined. Results The amino acid fingerprint of JOL was established with good
separation, and 29 amino acids were determined simultaneously. The similarity of 16 batches of JOL was about 0.989 to 1.000.
Moreover, good linear relationships were found (R? = 1.000), and the average recovery rates were 95.71%—101.87%, the content range
of quantitative components in 16 batches of JOL was as following: P-Ser 15.457 2—29.362 4 pg/mL, Tau 64.423 4—114.238 6 ug/mL,
Asp 19.056 4—32.549 0 ug/mL, Thr 6.704 8—7.841 8 ug/mL, Ser 22.609 4—39.382 8 ug/mL, Asn 61.134 0—115.456 0 pg/mL, Glu
32.254 6—63.127 2 pg/mL, Gln 5.223 8—8.953 2 pg/mL, Sar 4.081 0—44.007 6 pg/mL, Gly 12.403 0—23.516 4 ng/mL, Ala 33.876 8—
44.257 4 pg/mL, Cit 3.514 2—9.881 0 ug/mL, a.-ABA 1.126 4—2.287 8 pg/mL, Val 11.584 6—15.469 0 ug/mL, Cys 1.660 2—4.041 8
pg/mL, Ile 4.087 8—5.469 2 pg/mL, Leu 8.295 2—11.724 0 pg/mL, Tyr 7.492 6—10.761 2 pg/mL, Phe 4.856 4—9.248 0 pg/mL,
B-Ala 2.309 4—6.782 6 pg/mL, B-AiBA 0.175 0—14.790 6 pg/mL, y-ABA 17.654 4—26.621 8 pg/mL, Orn 42.338 4—58.172 6
pg/mL, Lys 12.994 9—28.498 0 pg/mL, His 1.802 6—4.067 4 pg/mL, 3-Mehis 2.608 4—4.384 0 ng/mL, Arg 107.141 6—301.649 8
pg/mL, Hypro 15.811 6—37.807 6 pug/mL, Pro 143.714 6—243.956 6 pg/mL. Conclusion The method for the determination and
analysis of amino acids in JOL by automatic amino acid analyzer has the advantages of good reproducibility, reliable results, and the
qualitative and quantitative study of amino acids in JOL has clarified the contribution of Caprae hircus cornu’s horn to the composition
of preparation to a certain extent, which provides a useful supplement for the construction of the quality evaluation system of JOL.
Key words: Jinzhen Oral Liquid; amino acid automatic analyzer; amino acid fingerprint; P-Ser; Tau; Asp; Thr; Ser; Asn; Glu; Gln; Sar;
Gly; Ala; Cit; a-ABA; Val; Cys; Ile; Leu; Tyr; Phe; B-Ala; B-AiBA; y-ABA; Orn; Lys; His; 3-Mehis; Arg; Hypro; Pro
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mL/min; fTAERARRE 0.30 mL/min; < SAER
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mL, f5&EEEMAREM 30 nmol/mL AR & 7 TR
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MRE R A 10 mL, 1595 2 RARAE M 20 nmol/mL
Frufk SRV 4 K5 2R HL 5 mL bRk ST 3, BL 0.02
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B 1 16 #t™HE JOL 7£ 570 nm (A) #0440 nm (B) TEEERIEWEIL R EMRIELEL (R)
Fig. 1 Amino acids fingerprints at 570 nm (A) and 440 nm (B), and amino acids reference fingerprints (R) of JOL

F 1 16t JOL SEEERIEEILEMENEE

Table 1 Similarities of amino acids fingerprints of 16

batches of JOL
AHABLEE AEABLEE
fits fits
440 nm 570 nm 440 nm 570 nm
S1 0.999 0.989 S9 0.999 1.000

S2 0.999 0.998 S10 1.000 1.000
S3 0.999 0.998 S11 0.998 0.994
S4 0.999 0.999 S12 1.000 1.000

S5 0.999 0.998 S13 0.998 0.997
S6 0.999 0.998 S14 0.999 1.000
S7 0.998 0.998 S15 0.999 0.989

S8 0.999 0.996 S16 0.998 0.995
RAETIR (y-ABA). 23 SEEIEYEIR (Om).
24 SELIEHER (Lys). 25 5 GikgH =R

(His). 26 ‘Fifkig 3-FILH %R (3-Mehis). 27
S OB IR (Arg). 28 5 (0% I 2 i 4 1R
(Hypro). 29 S &z (Pro), WK 2.

2.4 29 HEERREEENE

241 TEHEHEE HULS N 190228 (1) JOL, 1%
“2.2.17 il B PRSI, FEE I IR A S I
FRUEVE RS 2 AR TR, 4% “2.17 TUor A 264K
YRR, st i 3. 4 FoR, 2 AT
EREIER T, KR ARV BRI 5 5 ot
e, AR E AR g e T, TR R
242 ZYERRKEMETOREHEL R “2.2.27 I
TR R BN [F) R B b eV, $22.17
T3 BT AR UG REARS I , TE 3R 43 BT 78 = Bl 43 (1)
TN . DLEERRIR R ARAR (0, ikl
WETHRUNAALR (), S B IEIR R AT 21
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Fig. 2 Chromatograms of mixed reference substances (A) and JOL (B) at 570 nm (I) and 440 nm (1I)
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Fig. 3 Chromatograms of mixed reference substances (A), JOL (B) and blank solution (C) at 570 nm (I) and 440 nm (1)
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PR N R R R (R 2).
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Table 2 Linear relationship, detection limit and quantitative limit of amino acids quantitative components

TR EVEpp R? 2o MEVu Fl/(ug'mL™) KPR/ (ng-mL™) FEEFR/(ngmL™)
P-Ser y=197437x—0.163 1.000 0.428 5~9.2550 3.7 12.4
Tau y=208 391 x—1.938 6 1.000 0.300 6~6.266 0 3.6 12.0
Asp y=254270 x+254.64 1.000 0.664 9~13.3100 7.0 23.4
Thr y=300 805 x—1.377 1.000 0.579 7~11.910 0 7.4 24.8
Ser y=338 166 x+1.395 3 1.000 0.518 3~10.5100 6.9 22.8
Asn y=183 723 x+0.064 9 1.000 0.334 8~6.605 0 13.9 46.3
Glu y=233713x—0.438 4 1.000 0.571 6~14.7100 12.6 41.9
Gln y=231390x—1.592 6 1.000 0.520 8~14.6100 10.3 34.4
Sar y=79726 x—11.811 1.000 1.089 9~22.272 5 32.7 109.0
Gly y=475 564 x—520.93 1.000 0.440 1~7.507 0 5.4 17.9
Ala y=406 524 x+0.043 8 1.000 0.445 2~8.909 0 6.3 21.0
Cit y=214534 x+0.880 3 1.000 0.778 2~17.520 0 11.6 38.8
o-ABA y=361365x+1.6729 1.000 0.176 0~5.1550 7.1 23.6
Val y=309 731 x+0.411 6 1.000 0.6149~11.7100 4.7 15.6
Cys y=170 855 x—579.47 1.000 1.180 8~24.030 0 6.9 23.0
Ile y=278 658 x—1.637 2 1.000 0.604 1~13.1200 8.4 28.1
Leu y=276 249 x+2.095 4 1.000 0.616 9~13.1200 9.4 313
Tyr y=194292 x+37.82 1.000 0.8450~18.1210 13.2 43.8
Phe y=211187x+0.148 3 1.000 0.887 5~16.520 0 14.0 46.7
B-Ala y=180412 x+2.224 8 1.000 0.421 3~8.909 0 8.5 28.3
B-AiBA y=160 784 x—1.2199 1.000 0.494 8~10.3100 10.4 34.6
v-ABA y=348 819 x+1.503 8 1.000 0.501 3~10.3100 6.3 21.0
Orn y=319 081 x—0.5513 1.000 0.6352~13.2200 6.6 22.0
Lys y=319 081 x—0.5513 1.000 0.7153~14.6200 10.5 35.1
His y=239 539 x+2.2937 1.000 0.758 6~15.520 0 16.2 54.0
3-Mehis y=209 380 x—0.885 7 1.000 0.906 6~16.920 0 19.1 63.6
Arg y=194 442 x—0.085 7 1.000 0.866 0~17.420 0 19.7 65.6
Hypro y=33918x—0.1519 1.000 0.736 8~13.1100 96.3 321.1
Pro y=58339x—0.036 1 1.000 0.797 5~11.5100 80.1 266.9

244 FEHEMEHLE

%8 “2.2.17 U1 FAT R

24.6 UHEMRFEELE KRN O R 2L

MR & &)

6 ity ST HER BRI, 3% “2.17 oA+
RUCHERE, Il BT BRI R R TR, I
THEIEMAY RSD, 45 RIIAKRT 2%, RFZTT
ERINE N =R Ry s

245 FaEtEEE I 2217 WU7ERCH) 14
ST HLR AL AR, =R TRE, 29T 0. 2.
4, 8. 12, 24h, % “2.17 WM il S FAK Vit
FE, DA E BRI TR, it EE
MR RSD, ZERIIAKRT 2%, RIAMLRKTIER
7E 24 h WEE -

JOL (4lt'5 190228) 9 fy, %43 0.5mL, % “2.2.1”
Tl & 9 Bk, TERE 3 4 AR R I
3 MIMARA X R SA 1 % 0.5 0.61 0.7 mL,

FE “2.17 TUN (g 2 e, il e,

THHE A 2R EICR ., FHEE & RSD. %
SRR -F 3 EE R N 95.71%~101.87%

RSD A KT 2.76%, UtHH1Z 7 V2 & R 4T

2.4.7 JOL W & EillE B 16 #tik JOL i
A “2.2.17 Wik &R EIAEW, 1% “2.17 g
SAFRUGHFEN 2, S5R WK 3. 4.
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Table 3 Contents of amino acids in 16 batches of JOL

JEHE (ug-mL ™)
P-Ser Tau Asp Thr Ser Asn Glu Gln Sar Gly Ala Cit «ABA  Val Cys
S1 176320 101.713 0 25.582 6 8.451 6 29.5044 89.716 6 63.1272 7.8500 44.0776 17.497 6 37.661 6 9.8810 1.5428 154690 4.0418
S2 154752 64.4234 19.0564 6.704 8 28.3412 61.134 0 49.648 8 6.743 6 30.684 4 17.1020 34.1170 74406 1.1264 14.0206 3.2306
S329.3624 114.238 6 32.4942 9.188 0 39.382 8 115.456 0 41.950 8 8.9532 8.0896 23.5164 442574 4.98064 2.2878 14.7446 24452
S4 213586 92.2780 30.5454 7.392226.490 6 90.040 4 554692 6.288 0 24.9320 14.9546 38.0582 8.5542 1.4402 13.8824 3.3066
S5 22.8582 83.349432.5490 7.841 8 27.877 8 102.188 3 46.5422 7.6940 14.5718 155718 383636 6.0650 1.5106 13.4732 3.5768
S6 209898 70.6336 30.1330 7.0064 24.1058 97.7332 36.7084 7.9696 6.8814 13.0372 33.8768 3.8904 13954 11.5846 3.3392
S7 21.6054 74.1690 31.364 8 7.3322 25.4858 100.894 3 37.9318 7.9444 7.0854 13.9048 35.1914 3.9774 1.4902 12.1370 3.4092
S8 22.8662 77.275228.9470 7.708 4 26.016 4 110.681 8 39.4796 8.2888 9.3538 14.3140 35.8378 4.4604 1.5654 12.2250 3.5142
S9 21.1886 80.216227.3204 7.091 0 27.960 0 82.621 8 40.7948 6.0558 15.4554 15.8940 349258 4.6974 14210 124456 2.7134
S10 229434 89.604 6 28.657 0 7.689 4 30.028 0 90.081 6 43.8854 6.7094 17.5594 17.7212 37.6984 4.9934 1.7088 13.1140 3.000 0
S11 23.5884 96.580 6 25.810 8 7.859 8 30.5204 96.296 0 44.8232 6.653 6 21.4110 18.2856 37.5492 53046 1.8008 12.7574 1.6602
S12 24.0782 91.1042 29.348 8 7.676 4 30.440 8 90.2152 44.5388 6.7120 16.8502 17.863 8 38.2454 4.9408 1.7628 13.5402 2.8264
S13 25.0882 79.8194 31.5726 7.6154 30.358 6 88.1742 44.7850 6.791 0 14.2206 17.407 6 39.5370 4.9138 1.7908 13.9352 3.1724
S14 223042 78.442 6 28.3374 7.506 8 29.998 0 88.1682 43.8442 6.6466 17.028 8 17.7246 37.1842 4.9624 1.7722 12.9538 29768
S15 221310 94.4396 26.938 6 6.454 0 22.6094 68.509 4 32.2546 52238 4.0810 12.4030 343200 3.5142 13558 11.9314 2.7826
S16 257032 87.4892 28.4013 6.8034 27.7693 68.784 9 34.3843 58632 4.6063 15.647236.7800 3.7803 1.4263 13.2123 3.0012
JRE S (ug-mL ™)
Ile Leu Tyr Phe p-Ala  B-AiBA y-ABA  Om Lys His 3-Mehis  Arg Hypro Pro
SI 54692 9.7360 9.8092 89624 6.7826 87332 26.0148 58.1726 12.9949 3.9126 3.2549 301.649 8 37.807 6 243.956 6
S2 47424 87754 8283092480 6.7266 13.8628 21.9823 48.7602 13.9423 24730 2.773 8 200.843 2 32.361 1 207.861 7
S3 54074 11.7240 10.7612 7.4016 3.0792 12364 26.6218 53.3612 18.2634 3.6324 3.9548 2322941 16.432 4 208.162 4
S4 47786 8.6948 89764 6.1554 3.4608 133956 21.6534 51.0632 24.7011 3.3320 4.3840 229.271 8 33.2104 168.913 4
S5 46812 92022 9.07506.2308 3.4056 13.1532 21.3541 50.451124.2538 3.8124 4.1639 240.323 9 24.051 3 163.254 9
S6 4.0878 82952 8.00806.2140 32836 132976 19.4539 44.5839 22,9537 3.4935 3.1349 211.1349 15.9324 143.714 6
S7 42504 8.6236 8270452818 32908 12.0278 20.4369 46.574 6 22.9714 3.6218 3.5348 222.4009 18.100 5 149.351 8
S8 44054 8.9448 8570857536 29144 0.1750 21.000 0 46.621 8 18.3712 3.7511 2.753 1 2789311 16.723 1 152.541 1
SO 42404 85366 7.72525.1652 29950 129746 19.1536 46.1593 21.5103 2.6738 3.971 1 180.193 8 20.283 8 181.063 8
S10 4.6106 9.1698 8337252452 3.0824 0.6446 20.923 8 48.501 8 20.673 5 2.6534 3.8423 209.543 8 21.384 9 1954213
S11 46490 9.2826 8.54425.0802 23094 1.0622 20.964 6 49.153 6 14.603 5 3.0219 3.7512 265.061 1 20.601 9 194.214 6
S12 46510 9.2568 8.37905.6774 32704 0.5830 21.8100 50.021 1 22.3624 2.6415 4.1423 197.9439 22.4349 198.021 4
S13 4.6698 9.1842 82468 64146 3.4084 147906 21.5432 50.143 6 28.498 0 2.736 1 3.8232 153.641 1 21.243 8 206.789 6
S14 45126 9.0080 8202658684 29490 0.5474 20.3149 48.1039 22.1030 4.0674 3.9341 1953849 21.342 8 192.823 8
SIS 43522 85552 7492648564 3.0058 139738 17.6544 429511254602 1.0826 2.6084 107.141 6 15.811 6 153.904 8
Sl6 4.5463 92704 8.11305.6619 29100 02426 17.9438 423384 25.6135 1.8302 3.1811 107.8832 15.8614 158.1516

it

et

3 g HF Pro Ml Hypro R 7E 440 nm A &KW,
3.1 MBS HENIRE K RYIEEE ARG IR B RS K350 570 nm,  #E$E 440

SN FZ AR B A AT RE TR, BE( nm A1 570 nm AEARINE K
SRR, AR EER RS RERIIBEE 3.2 HEeEEEERTRE
L. JOL RISy EERE TH AL A .
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Table 4 Ranges of contents of amino acids in 16 batches of JOL

LR Lﬁ%%zfg/(ilg-mrl? — Jﬁ%%)ﬁ/(jgmrl‘) - [ﬁ%i&fg/i}ig'mL’l)‘
A% I Z{H A% o ZEAH A% I M

P-Ser 154752 293624 13.8872 | Ala 33.8768 442574 103806 | B-AIBA  0.1750 147906 14.6156
Tau 644234 1142386 49.8152 | Cit 35142 98810 6.3668|y-ABA  17.6544 266218 89674
Asp  19.0564 325490 13.4926|0-ABA 1.1264 22878 1.1614 | Om 423384 581726 15.8342
Thr 64540  9.1880 2.7340| Val 115846 154690 3.8844|Lys 129949 284980  15.5031
Ser  22.6094 393828 16.7734 | Cys 1.6602 4.0418 2.3816 | His 1.8026  4.0674 226438
Asn  61.1340 1154560 54.3220 | Ile 40878 54692 1.3814|3-Mehis 2.6084 43840 17756
Glu 322546 63.1272 30.8726 | Leu 82952 11.7240 3.428 8| Arg 107.141 6 301.6498 194.508 2
Gln 52238 89532 3.7294| Tyr 74926 10.7612 3.268 6 | Hypro 158116 37.8076 21.996 0
Sar 40810 44.0776 39.996 6 | Phe 48564 92480 4.3916 | Pro 1437146 243.9566 100.242 0
Gly 124030 235164 11.1134 |B-Ala 23094 6.7826 4.4732

A= T ARSI E AR AN R : L 2E AR, Jinzhen oral liquid for hand foot and mouth disease: A

N 10 5= ABK, KM% 24 h, JEE RS 2578 IR randomized, multi-center,  double-blind,  placebo-

TN 5 fE Bk, KiF24h, JEE, &3F2 ki controlled trial [J]. PLoS One, 2014, doi:10.1371/journal.

3 S b T EEE B ]2 =R pone.0094466.

f%ggj;:ig; Eﬁtﬁg ﬁig; iff (8] % AL SR, S, % SR RAGATLLT

- TR @R 96 FlIGARMEE [7]. WAL, 2011,

WERS, KIE, 13 JOL. Hubwlsn, EBANMEMTE 33(2): 259-260.
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AT KB AL L o FPAOREE [0, TP EEEZ SR, 2017, 15(17): 195-196.
AW R B JOL MR RSy, HIRESL T [10] HHS, B 5 B, % S50 0Rea 7 R
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FER A I M B 7L, 97%h T HPLC- UVD-ELSD 2019, 35(23): 117-119.
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