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Study on Determination of Apigenin and Other Five Components
in Propolis Health Foods by Quantitative Analysis of
Multi—components by Single—maker
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(Beijing Institute for Drug Control, Beijing 102206, China)

Abstract ; Objective : To establish the “quantitative analysis of multi—components by single—marker ( QAMS) ” method for the
determination of apigenin, kaempferol , chrysin, pinocembrin and galangin in health food with propolis as a single raw material.
Methods : High performance liquid chromatography was used and apigenin as reference substance to establish its relative
correction factors with kaempferol , chrysin, pinocembrin and galangin. Using relative correction factor to calculate the content of
five components to realize“QAMS”.At the same time ,the method of standard curve was used to compare the results and verify
the feasibility of the method.Results : Within a certain linear range,5 components had good linear relationships,r >0.9999.The
average recovery rate of 5 components were in the range of 96.54% ~102.06% , and the relative standard deviations ( RSDs)
were in the range of 1.4% ~2.8% .The relative correction factors( RCFs) of kaempferol , chrysin, pinocembrin and galangin with
reference to isoferulic acid were 1.1929 ,0.5938,2.7847,0.9727 ,respectively. The relative correction factors of each component
had good reproducibility under different experimental conditions.There was almost no difference between the calculated values
of “QAMS” method and the measured values of standard curve method and the relative average deviations were in the range of
0.5% ~2.1% . Conclusion ; The method of “QAMS” is simple and reproducible, and can provide reference for the quality
evaluation of health food with propolis as a single raw material.
Key words: propolis; health food; apigenin; kaempferol; chrysin; pinocembrin; galangin; quantitative analysis of multi —
components by single—marker( QAMS)
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Table 1  Gradient elution sequence
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i8] (min) (%) (%)
0~72 30 70
72~76 100 0
76~78 100 0
78~80 30 70
80~85 30 70
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Table 2 Calibration cruve and linear range
I 4 [i] 75 r AN (pg/mL)
JIRER Y =48803.5X-18505.0 0.9999 1.044~20.87
L2 Y =40863.1X-36792.9 0.9999 2.492~49.85
SF7ES Y =82150.4X-135382.2 0.9999 4.630~92.60
WA B2 Y =17580.2X-32758.2 0.9999 5.130~102.6
BREER Y =50402.7X-103473.5 0.9999 5.500~110.0
R3O AR AR R K R LRI T
Table 3  Relative correcting factors of kaempferol, chrysin, pinocembrin and galangin
L)%y HEFE 2.0 plL HEFE 5.0 pL HEFE 10.0 ul HERE 20.0 wl FIME RSD(% )
1251 1.1875 1.1976 1.1901 1.1965 1.1929 0.5
HBE 0.5968 0.5919 0.5921 0.5945 0.5938 0.4
VN 2.7891 2.7765 2.7997 2.7736 2.7847 0.5
BREZR 0.9729 0.9734 0.9758 0.9686 0.9727 0.4
9000000 i, B O 3
8000000 o A y N
7000000} EF'VH? é§ 45 PSR OR B ETE]
%‘ 6000000} L gs Table 4 Relative retention time of 5 kinds of components
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Fig2 The comparison of extraction solvent
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Table 5 Reproducibility test results

H4r 001-1 001-2 001-3 001-4 001-5 001-6 SEHA{E RSD
(mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (%)
FRE 0.2311 0.2326 0.2314 0.2328 0.2340 0.2281 0.2317 0.9
Iz 0.5984 0.6011 0.5986 0.5926 0.5958 0.6098 0.5994 1.0
HBE 2.638 2.652 2.641 2.630 2.618 2.687 2.644 0.9
VNEE 2.356 2.366 2.357 2.319 2.394 2.365 2.360 1.1
BREZER 2.371 2.387 2.377 2.393 2.390 2.351 2.378 0.7
F 6 IR R i 4
Table 6 Results of recovery test
H4r ISy P il AR RS iy & S i RSD
(2) (mg) (me) (mg) (%) (%) (%)
FERE 0.2593 0.06008 0.05218 0.1103 96.24
0.2611 0.06050 0.05218 0.1117 98.12
0.2652 0.06145 0.05218 0.1112 95.34
0.2588 0.05996 0.07827 0.1352 96.13
0.2595 0.06013 0.07827 0.1378 99.23 96.54 1.4
0.2547 0.05901 0.07827 0.1341 95.94
0.2530 0.05862 0.1044 0.1587 95.86
0.2545 0.05897 0.1044 0.1594 96.20
0.2591 0.06003 0.1044 0.16 95.76
25ty 0.2593 0.1554 0.0997 0.2523 97.19
0.2611 0.1565 0.0997 0.2585 102.31
0.2652 0.1590 0.0997 0.2585 99.80
0.2588 0.1551 0.1496 0.3000 96.86
0.2595 0.1555 0.1496 0.2997 96.39 97.65 22
0.2547 0.1527 0.1496 0.2966 96.19
0.2530 0.1516 0.1994 0.3422 95.59
0.2545 0.1525 0.1994 0.3454 96.74
0.2591 0.1553 0.1994 0.3502 97.74
Mm% 0.2593 0.6856 0.5120 1.215 103.40
0.2611 0.6903 0.5120 1.223 104.04
0.2652 0.7012 0.5120 1.214 100.16
0.2588 0.6843 0.7680 1.466 101.78
0.2595 0.6861 0.7680 1.465 101.42 101.04 2.4
0.2547 0.6734 0.7680 1.416 96.69
0.253 0.6689 1.024 1.683 99.03
0.2545 0.6729 1.024 1.696 99.91
0.2591 0.6851 1.024 1.739 102.92
L/NEE 0.2593 0.6119 0.5205 1.151 103.57
0.2611 0.6162 0.5205 1.145 101.59
0.2652 0.6259 0.5205 1.168 104.15
0.2588 0.6108 0.7808 1.374 97.75
0.2595 0.6124 0.7808 1.425 104.07 101.12 2.8
0.2547 0.6011 0.7808 1.405 102.96
0.253 0.5971 1.041 1.639 100.09
0.2545 0.6006 1.041 1.622 98.12
0.2591 0.6115 1.041 1.629 97.74
HREZR 0.2593 0.6166 0.4810 1.116 103.83
0.2611 0.6209 0.4810 1.123 104.39
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S VEES R JmA 75 1 e -2y ] i A RSD
(g) (mg) (mg) (mg) (%) (%) (%)
0.2652 0.6306 0.4810 1.121 101.95
0.2588 0.6154 0.7216 1.355 102.49
0.2595 0.6171 0.7216 1.368 104.06 102.06 1.7
0.2547 0.6057 0.7216 1.333 100.79
0.253 0.6016 0.9621 1.567 100.34
0.2545 0.6052 0.9621 1.574 100.70
0.2591 0.6161 0.9621 1.578 99.98
T AFATEAIAS AR XA E T
Table 7 Relative correcting factors determined by different columns
i H ZORBAX SB-C,; % 4% UG120 Kromasil 100-5-C, RSD(% )
tZs M () 1.1929 1.2341 1.1894 2.1
F#E (1) 0.5938 0.6043 0.6215 2.4
B E (1) 2.7847 2.7266 2.8769 2.8
R (L) 0.9727 0.9569 0.9423 1.6
F 8 IR AR XS AL I K T
Table 8 Relative correcting factors determined by different instruments
miH Waters €2695 B LC-20AD Agilent1100 RSD( % )
A (f,) 1.1929 1.2224 1.2042 1.3
HBE () 0.5938 0.6004 0.6198 2.3
B ER (L) 2.7847 2.6887 2.8599 3.1
i RZER(f) 0.9727 0.9958 1.0074 1.8
29 AEGHEMFF XA IER T
Table 9  Relative correcting factors determined by different velocity
E| 1.0 mL/min 1.2 mL/min 0.8 mL/min RSD( % )
WM (1) 1.1929 1.1887 1.1802 0.6
F#E (L) 0.5938 0.5998 0.6057 1.0
IEE (£,) 2.7847 2.7778 2.7733 0.3
i R 2K (1) 0.9727 0.9864 0.9853 0.8
F 11 ARG A AR B B (]
Table 11  Relative retention times determined by different columns
T H ZORBAX SB-C A UG120 Kromasil 100-5-C, RSD( % )
Wz (r,,) 1.124 1.169 1.151 2.0
F#E () 3.582 3.681 3.699 1.8
WIBER (r,.) 4.106 4.276 4211 2.1
R %R (r,,) 4.388 4.324 4.256 1.6

10 N[FAERI A AR R E K 5

Table 10  Relative correcting factors

determined by different column temperature

5 ¢ 25C 3¢ P
(%)
W= (£,) 1.1929  1.1868  1.2001 0.6
HBE (L) 0.5938  0.6054 0.6013 1.0
WBE (1) 27847 27524 27674 06
FRER,) 09727 09745 0988 09

2.4
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R FARAERT £ 3% (SCM) Fl— U Z2 3 (QAMS)

234 20204520188

Syl haa 12 AR F (HiH 001 002 Shy e s W, Hi
MMERHOREEE) FILREE HBRE MER S REE
FOE i S5 R OLER 12, PR 7 15 I 2 45 SR AH X S 14
2= (RAD) 7 0.5% ~2.1% = [a], | a2 4% 5 % 4
—,
3 #Hig

AT R FH— 10 22 27325300 52 LA e i Sy o — K]
AR i T EESE 24 5 Fh 4l o> 10 & 18, IR R BT SR
JHARAE £ 32 0 LABGIE , a5 12 HERE & 99 &,
Fh A5 3 A R A X S 2 R 22 0.5% ~2.1%
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Table 12 Results of sample determination
% (mg/g) H R (mg/g) FAE R (mg/g) i RZEZR (mg/g)

FE RAD RAD RAD RAD

SCM QAMS (%) SCM QAMS (%) SCM QAMS (%) SCM QAMS (%)
001 0.5994 05772 1.9 2.644 2.574 1.4 2360  2.328 0.7 2.378 2.308 1.5
002 0.9093  0.8779 1.8 4.928 4.791 1.5 5.805 5.747 0.6 6.501 6.373 1.0
003 0.7614  0.7385 1.6 7.167 7.023 1.1 4.551 4.485 0.8 8.734 8.607 0.8
004 0.6755 0.6535 1.7 5.682 5.612 0.7 3.799 3.770 0.4 6.428 6.373 0.5
005 0.6547  0.6309 1.9 3.897 3.758 1.9 3.662 3.595 1.0 3.230 3.168 1.0
006 0.9344  0.9045 1.7 6.170  6.032 1.2 4398 4334 0.8 4749 4610 1.5
007 0.5371 05187 1.8 2.658 2.587 1.4 1.493 1.454 1.4 2.123 2.064 1.5
008 0.9589  0.9315 1.5 8.349 8.210 0.9 4897 4835 0.7 7.994 7.870 0.8
009 0.7295  0.7075 1.6 0.5762  0.5692 0.7 3.387 3.360 0.5 6.078 6.026 0.5
010 1.232 1.187 1.9 5.321 5.181 1.4 1.868 1.796 2.0 5.248 5.108 1.4
011 1.147 1.101 2.1 8.764 8.617 0.9 6.142 6.080 0.6 9.490  9.364 0.7
012 1.095 1.072 1.1 5.120  5.047 0.8 4292 4265 0.4 4272 4207 0.8
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