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HPLC Fingerprint Analysis of Propolis from Different Origins
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[ Abstract | Objective: By establishing HPLC fingerprint of propolis, to evaluate the quality differences
of propolis from different areas, and provide experimental evidence for appropriate choice of raw propolis origins.
Method: The fingerprints of 14 batches of propolis from four main producing areas were determined by HPLC
method, and the fingerprints were compared for similarity by using “Traditional Chinese Medicine Chromatographic
Fingerprint Similarity Evaluation System” (2004 A) issued by Chinese Pharmacopoeia commission and cluster
analysis. Result: The common mode for propolis fingerprints was established, and 12 common fingerprint peaks
were identified; the similarity was greater than 0. 90 in 9 batches of the 14 batches of propolis medicinal herbs,
indicating that propolis fingerprints had both similarities and differences either from different main producing areas
or different fields within the same producing area. Conclusion: This method is reproducible, precise and steady,
and it can be used for quality control and origin identification of propolis medicinal herbs.
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il it 0T R, 8 S0 R LR A TR e B 25 1 4k
R R MR ZAE R — H UL TR %
¢ R JEL ) 550 ) A 9 e e TR AL A B A
JNGY P IR A A, g S AT DA IR b A 0
) DNA 7335t 4% Fn 10 K iy 2, P4k b [ 25 3 )
2010 4 g — BT 06 52 1) v 23 25 09 O 125, i HPLC-MS
5 FH 52 A Bt 5% AN T 5 15 e e g S0 IR 4 . AR SR AR
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SIS AT RIS, R AR BLBE AN S SR 28431 ik
AN T] 327 DX R Jm] — 32 7 DXAS [m] 7= il 0 e g 28 14
T 5 VR AT Oy B i JEORY 3 R M Y B 4R IR S 0
W, I FH T e J I 245 A 1) Joi 1 4 3

1 #
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Table 1 Propolis medicinal sources ( origin) and acquisition time

No. P KU (77 ) SR 4 i ]
1 k-1 AR 2012-04
2 R WK 2008-11
3 k-2 A 2008-12
4 k-3 RN tRa 2012-05
5 k4 AR 2008-11
6 W -5 RS At 2012-07
7 k-6 MR T BRI 2012-07
8 kT MR 7K T 2009-01
9 THAR-8 i RAR VLT 2012-07
10 k9 W RIE 200901
11 AR LI 2R 5% 2012-04
12  bK-10 PR 2008-01
13 -1 HMAER 2012-04
14 (5] B V4 L1 8 201204
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0385 $5 SC I 1S AR RUEE PP 7 (2004 A) R4 4b 3L 5 4% =
AR W () AF X O BA B[] RSD ¥ < 0. 6% , AH Xf U
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i ) W e A3 TSR, 43 I AE 0,2,4,8,12,24 h #it R
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b B 5 45 3 T 06 Y A X R B I ) RSD 8 <
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Fig.1 HPLC fingerprint of propolis from 14 batches
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Fig.2 HPLC fingerprint comparison of propolis
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Table 2 HPLC fingerprint evaluation results of propolis from 14 batches

BE S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 X B8
1 1 0.791 0.910 0.761 0.943 0.483 0.612 0.789 0.819 0.891 0.909 0.840 0.941 0.988  0.930
2 0.791 1 0.803 0.663 0.786 0.438 0.532 0.702 0.738 0.736 0.752 0.750 0.791 0.811  0.818
3 0.910 0.803 1 0.799 0.963 0.486 0.602 0.791 0.810 0.858 0.964 0.889 0.895 0.924  0.922
4 0.761 0.663 0.799 1 0.803 0.513 0.616 0.949 0.731 0.844 0.799 0.779 0.763 0.777  0.845
5 0.943 0.786  0.963 0.803 1 0.509 0.640 0.810 0.860 0.928 0.971 0.888 0.925 0.957  0.953
6 0.483 0.438 0.486 0.513 0.509 1 0.981 0.581 0.759 0.562 0.461 0.787 0.466 0.511  0.707
7 0.6120.532 0.602 0.616 0.640 0.981 1 0.684 0.843 0.690 0.587 0.855 0.598 0.640  0.812
8 0.789 0.702 0.791 0.949 0.810 0.581 0.684 1 0.837 0.902 0.747 0.781 0.757 0.822  0.884
9 0.819 0.738 0.810 0.731 0.860 0.759 0.843 0.837 1 0.926 0.763 0.892 0.761 0.866  0.942

10 0.891 0.736 0.858 0.844 0.928 0.562 0.690 0.902 0.926 1 0.847 0.837 0.861 0.921  0.947

11 0.909 0.752  0.964 0.799 0.971 0.461 0.587 0.747 0.763 0.847 |1 0.876 0.909 0.908  0.906

12 0.840 0.750 0.889 0.779 0.888 0.787 0.855 0.781 0.892 0.837 0.876 1 0.827 0.853  0.951

13 0.941 0.791 0.895 0.763 0.925 0.466 0.598 0.757 0.761 0.861 0.909 0.827 1 0.930  0.910

14 0.988 0.811 0.924 0.777 0.957 0.511 0.640 0.822 0.866 0.921 0.908 0.853 0.930 1 0. 950

X0 0.930 0.818 0.922  0.845 0.953 0.707 0.812 0.884 0.942 0.947 0.906 0.951 0.910 0.950 1
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Table 3 HPLC fingerprint peaks relative peak area of propolis from 14 batches

= I 1 % 2 W% 3 % 4 I 5 % 6 W7 % 8 g9 % 10 I 11 I 12
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.483 9 0.048 5

3 0.0415 0.1341 0.0987 0.1582 0.2185 0.2293 0.2485 0.669 2

.0000 0.6398 0.274 4 0.032 3

4 0.0343 0.0923 0.3847 0.0831 0.1204 0.0271 0.1398 0.5574

—

.0000 0.2084 0.1799 0.023 2

5 0.0120 0.0857 0.0514 0.0723 0.1017 0.1507 0.2616 0.7052

—

.0000 0.4071 0.1399 0.070 7

6 0.0235 0.1043 0.8626 0.0387 0.0305 0.116 1 0.1267 0.9907

—_

.0000 0.1671 0.1272 0.029 5

7 0.016 9 0.0983 0.6558 0.0333 0.0184 0.0777 0.1412 0.83800

—

0000 0.1655 0.167 3 0.040 0

8 0.0309 0.0867 0.4940 0.0695 0.0605 0.0669 0.2324 0.9747

—

0000 0.3771 0.1829 0.031 3

9 0.0163 0.0585 0.1781 0.0301 0.0349 0.0309 0.1875 1.2719

.0000 0.2674 0.127 3 0.025 8

10 0.0106 0.0747 0.0606 0.0174 0.0168 0.1023 0.1177 0.900 8

.0000 0.2046 0.0685 0.061 1

11 0.0244 0.1404 0.0580 0.1178 0.1706 0.0967 0.1617 0.468 4

—

.0000 0.4823 0.1738 0.027 4

12 0.0173 0.1225 0.2643 0.0704 0.1021 0.

(=)

0430 0.1566 0.660 1

—

.0000 0.4374 0.2237 0.228 8

13 0.0094 0.1145 0.0869 0.0440 0.0962 0.0135 0.2388 0.7170

.0000 0.4195 0.1544 0.009 4

14 0.0203 0.1033 0.0676 0.0806 0.1625 0.0448 0.2801 0.8055

—

.0000 0.5538 0.2070 0.0550

F4 4 HERGTIEHEELFTERNRERE
Table 4 HPLC fingerprint peaks relative retention time of propolis from 14 batches

FE 5 % 1 % 2 % 3 % 4 % 5 % 6 % 7 1% 8 %9 % 10 I 11 I 12

1 0.0535 0.1441 0.2210 0.2588 0.3701 0.5012 0.5480 0.9299

0000 1.1198 1.9496 2.104 2

2 0.0556 0.1444 0.2212 0.2589 0.3702 0.5020 0.5494 0.9304

—

L0000 1.1194 1.9475 2.103 3

3 0.0550 0.1422 0.2180 0.2558 0.3672 0.4991 0.5464 0.9287

—

L0000 1.1238 1.9328 2.070 4

4 0.0535 0.1440 0.2197 0.2577 0.3691 0.521'1 0.5469 0.9290

.0000 1.1589 1.957 4 2.110 8

5 0.0529 0.1436 0.2199 0.2581 0.3699 0.5016 0.5486 0.9294

—

L0000 1.1179 1.9542 2.102 1

6 0.0585 0.1427 0.2190 0.2577 0.3699 0.5230 0.5499 0.9297

0000 1.1157 1.9556 2.098 6

7 0.0557 0.1436 0.2195 0.2576 0.3713 0.5215 0.5484 0.9303

—_

0000 1.1173 1.9505 2.0930

8 0.0556 0.1438 0.2203 0.2581 0.3697 0.5220 0.5492 0.9305

0000 1.1201 1.9482 2.103 5

9 0.0536 0.1435 0.2197 0.2580 0.3702 0.5225 0.5495 0.9302

—_

0000 1.1165 1.9542 2.109 9

10 0.0540 0.1444 0.2212 0.2589 0.3702 0.5020 0.5494 0.9304

—

.0000 1.1194 1.9475 2.103 3

11 0.0556 0.1440 0.2205 0.2582 0.3696 0.5020 0.5489 0.9301

.0000 1.1193 1.9503 2.101 3

12 0.0558 0.1435 0.2195 0.2576 0.3699 0.5222 0.5492 0.9299

—_

L0000 1.1163 1.9525 2.110 2

13 0.0530 0.1434 0.2194 0.2577 0.3699 0.5217 0.5489 0.9294 1.0000 1.1172 1.9494 2.097 6

14 0.0531 0.1438 0.2199 0.2582 0.3702 0.5223 0.5495 0.9304 1.0000 1.1176 1.9528 2.107 1

DIV 14 bR 0 3 28 85 R LR 5. MIRIE R &S5 UHERBHRERESN
0.884 ~0.951 E/‘J 10 /I\Fzﬂﬁ # I:'I:t'l aJ Uﬂ )Jg ggé ?’\7 ﬁl: Table 5 Cluster analysis results of propolis from 14 batches
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Fig.3 Dendrogram of propolis from 14 batches
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3.4 MR SUR S XA 250 R R R S g
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AN a7 DA R] — 77 DXCAS [a] 7 3 4 245 B4 2 47 L 88y
Br A3 2 BB LR AR 11 A )™ 3 ) 3 I 24 41 48
S 1 R 22 S B/ IMERT RE TS AR W FR AR 1Y
AR A 5 7 i 38 20 g S 2 A
G T AT R e e i A, Joi o 5l — e o

AR SO 3 ) 3R 28 3 A 45 5k xR A o R AT
S S5, I B P A B8 0 0F DA AR 00 R Al A5 %
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