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Analysis on protein polypeptide in Zhenzhuye and Zhengzhu Mingmu Eye Drops
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Abstract: Objective Analysis for the differences of protein polypeptide ingredients in Zhenzhu Mingmu Eye Drops and Zhenzhuye
in order to provide the reference data to ensure the stability of production process of crude material and effectively control the quality
of Zhenzhu Mingmu Eye Drops. Methods Polypeptide ingredients in Zhenzhu Mingmu Eye Drops and Zhenzhuye were identified by
UPLC-Q-TOF MS in positive mode using an Acquity UPLC BEH Ci3 (50 mm x 2.1 mm, 1.7 um) column. Mobile phase is
acetonitrile-0.1% methanol; Contents of 16 amino acids were detected by pre-column derivatization RP-HPLC method. Results
Molecular weight (My) of polypeptide and the contents of the amino acids in Zhenzhu Mingmu Eye Drops and Zhenzhuye were
significantly different. In the five manufacturers, My of polypeptide was less than 2 000 in Zhenzhuye samples from the three
manufacturers, while My, of polypeptides were 500—4 746 for samples of the other two manufacturers and My of main polypeptides
were higher than 2 000. My ranges of main polypeptides in Zhenzhu Mingmu Eye Drops from two manufacturers were 2 000—4 000
and beyond 4 000. There were not the polypeptides with My, beyond 4 000 in samples of the other five manufacturers. The content
percentages of 16 amino acids in Zhenzhu Mingmu Eye Drops from the seven manufacturers were obviously different. The mass
concentration ratios of proline and alanine in Zhenzhuye produced by acid/enzyme hydrolysis from two manufacturers are beyond 1.
For the other five manufacturers with water extract technique, the mass concentration ratios of proline and alanine are below 1.
Conclusion The quality standard of Zhenzhuye should be revised and water extract should be applied in preparation process to ensure
the effective ingredients polypeptides (S00—5 000). In quality standard of Zhenzhu Mingmu Eye Drops and Zhenzhuye, the mass
concentration ratio of proline/alanine and the total contents of amino acids should be added as check and content determination items,
respectively, so as to effectively control the quality of Zhenzhu Mingmu Eye Drops and ensure its validity.
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Table 1 Raw material and preparation from different
manufacturers
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Fig. 1 BPI figures of Zhenzhuye from five manufacturers

* 913 -
U 1
AJH l.tu . Il " L‘l . ‘i ‘
500 600 700 800 900 1000
mlz
U 2
500 600 700 800 900 1000 1100
m/z
% 3
aad (I P
T T T L L LR L L L L T
500 600 700 800 900 1000
mlz
I 4
] AR .‘umi. ) Loy . |
O L B L B L L L L B L B e
500 600 700 800 900 1 000
m/z
% 5
A e
1 T T 1 T
500 1 000 1500 2 000 2 500
m/z
% 6
T
T T T T
1 000 2 000 3000 4000
m/z

B2 Ig1~6H MS E
Fig. 2 Mass spectrograms of peaks 1—6

DX 3 1 AR TR B ) ) U PR MS B LI 4
tr 7E 5.416 min Ik My 4 1 0945 g 7E 9.249 min 1]
K My 20 13000 AERTF G DRSS gy 1)
My 5 1000 £iAq o



- 914 - t8d

Chinese Traditional and Herbal Drugs

F47% Fo 20164F3 B

F2 SHREFEWBHREPE KA My

Table 2 M, of polypeptide in Zhenzhuye from five
manufacturers
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Fig. 3 TIC spectra of polypeptide in eye drops from seven
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Table 3 M, of polypeptide in eye drops from seven

manufacturers
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F — 1017.8~4 895.5, & 4368.3~9814.8
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Table 4 Percentages of every amino acid to total content of

16 amino acids in zhenzhuye from 5 manufacturers

) 7 /%
IR
A B C D E

Asp 5451 2835 4087 0925  1.784
Glu 7451 11339 8456 4311 6762
Ser 8418  3.622 5691 4450  2.096
Gly 26440 23.858 26.589 26.022 30.785
His 0.857 0787  0.797  0.731  0.508
Arg 7.604 11.181  8.052 12590 14.719
Thr 2110 1.811 2220 2572 1.204
Ala 11560 15906  8.809 11563  9.911
Pro 3670  10.157 10.030 14.561 14264
Tyr 4044 0945  1.090  1.138 1365
Val 3.648 2756 3592 3414 1525
Met 2330 2677 2311 2294 0.865
lle 5429 1417 6206 1952  2.007
Leu 4220 3622 2119 449  0.955
Phe 5802 2283 3401 2997  5.085
Lys 0989 4803 6599 6013  6.146

x5 TREFEIVHRAPRIRERSDEEREATS LT
Table 5 Percentages of every amino acid to total content of

16 amino acids in eye drops from seven manufacturers

7 L%

Al F G Bl H DI El
Asp 2.330 3.718 6.832 1.947 3.839 1.263 0.929
Glu 3.224 1.007 7.047 3.012 2.448 3.780 3.214
Ser  9.745 5.728 4.963 7.687 7.364 3.307 3.375
Gly 28.838 34.407 25.028 20.439 25.347 50.718 46.631
His 2.388 2.101 1944 6.488 4.506 0.836 0.766
Arg 6.418 6.531 9.139 8.687 5.591 8.434 8.208
Thr 2258 2995 1.698 4.968 4.084 1430 1384
Ala  12.602 6.004 8261 9.879 15.673 8.062 8.384
Pro 4462 4.167 3.624 6.918 4.574 10.429 11.604
Tyr 4260 9.633 5.828 5.910 3.678 0.870 0.974
Val  3.197 3264 2.758 3359 2270 1.833 2530
Met  0.886 0.181 0.966 0.925 0.246 0.470 0.455
Ile 2.131 2.718 1.754 1.579 1.865 0.881 1.269
Leu 6.042 9.844 10.081 5.127 7.258 2.435 3.100
Phe  7.200 4.979 5415 8.050 7.373 1.851 2309
Lys 4019 2722 4.663 5026 3.883 3.401 4.869
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