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Chemical Components and Biological Activity of Chinese Propolis from Different Seasons

GUO Xia-lit, LUO Li-ping**, XU Yuan-jun*, CHEN Bin!, FU Yu-xin?
(1.School of Life Science and Food Engineering, Nanchang University, Nanchang 330031, China;
2.Jiangxi Academy of Forestry, Nanchang 330032, China)

Abstract: In order to explore the effect of season on the quality of propolis, propolis samples harvested in different seasons from
temperate, subtropical and tropical regions in China were extracted with 60% aqueous ethanol, and the color intensity, total
phenol content, total flavonoid content, flavonol content, flavanone content and specific absorbance constant of ethanol extract
of propolis (EEP) obtained were spectrometrically determined. Meanwhile, the antioxidant activity and antibacterial activity of
EEP were also evaluated. The results showed that harvest season had a significant effect on the chemical composition of EEP.
The contents of total phenol, total flavonoids, flavonol and flavanone revealed the highest level in the propolis harvested in June
and July and the lowest level in September, which suggested that the best quality of Chinese propolis is in August. Moreover,
an obvious difference in the contents of total phenol and total flavonoids in EEP from different seasons was observed. The
highest levels of total phenol and total flavonoids were( 243.87 + 152.13) mg/g and (189.34 4 107.51) mg/g, respectively; in
contrast, the lowest levels of both components were (187.25 4= 146.45) mg/g and (122 & 81.02 ) mg/g, respectively. Furthermore,
propolis from temperate zones in China had the best antioxidant activity, which was followed by propolis from sub-tropical
zones and tropical zones. An obvious correlation between specific absorbance constant and DPPH radical scavenging capacity,
total phenol content or total flavonoid content was observed. Therefore, harvest season exhibits a great impact on the quality of
propolis.
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Table 1 Color intensity, specific absorbance constant and chemical composition of EEP from different seasons and geographic areas
e e
ES @ RPERECE, o R mglg) SRR (molg) O - SR Amglg)  H0hEAR 77t (molg)
(mL/(cm = g))
6 H 0.465 23.9 269.0 60.72 £+ 20.71® 48.56 + 22.74%® 39.95 £+ 7.18° 18.23 £+ 1.21°
— 7H 0.797 52.4 288.0 105.76 £ 5.15° 67.28 & 14.822 43.40 + 11.56° 22.26 &+ 1.20*
i 8 H 1.330 39.5 285.0 72.30 &= 0.20% 54.00 &+ 0.78® 43.31 + 0.51% 23.82 + 0.65®
9H 0.785 18.5 268.5 25.56 &+ 0.17° 25.76 = 5.09° 27.50 £ 0.11° 15.04 £ 0.212
6 H 0.231 153.0 2915 347.98 & 4.43¢% 211.60 * 6.87¢ 96.91 £ 0.13° 16.74 £ 1.122
Wk 7H 0.303 168.8 292.0 333.63 £ 0.30¢ 230.71 £ 3.52¢ 89.26 + 0.81° 23.04 £ 1.17®
8 H 0.248 185.6 2915 362.33 + 1.31° 222.37 & 3.64 96.91 &+ 1.16° 19.29 £ 0.93®
9H 0.239 166.8 292.0 310.98 £+ 1.67° 216.45 £+ 1.234 103.36 £ 0.78¢ 22.83 £+ 0.86%®
6 H 0.585 116.1 291.5 270.00 £ 1.31¢ 108.51 + 1.23¢ 116.01 + 1.43¢ 36.71 + 1.12¢
W% 7H 0.323 193.8 292.0 260.66 + 1.30¢ 270.01 + 1.23¢ 118.26 + 0.38¢ 34.23 £+ 1.41%
8 J 0.352 164.7 2915 296.97 £+ 0.29 282.93 + 1.23¢ 132.86 + 0.87¢ 32.68 + 1.47%
91 0.350 143.7 291.0 225.21 + 1.67" 24417 + 1.23f 102.86 + 0.73¢ 27.79 + 1.39%

E: A EARR R ZEREE (P <0.05). R

£ 2 AFRZETEEP WL, LEEH. B - AWEAREESE

Table 2 Contents of total phenol, total flavonoids, flavonol and
flavanone in EEP from different seasons

K y SRR - AR S
(mg/g) (mg/g) (mg/g) (mg/g)

6 226.23 &£ 148.55" 122.00 + 81.02¢ 84.29 + 39.57° 23.89 + 11.13"

7H 233.35 % 116.36* 189.34 + 107.51* 83.64 &+ 37.75" 26.28 * 6.29°

8 243.87 £ 152.13* 186.43 + 118.62* 91.03 + 45.07° 25.50 + 7.20°

94 187.25 + 146.45¢ 163.03 + 117.36" 77.91 + 43.65° 21.89 + 6.43°

i
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Table 3 Contents of total phenol, total flavonoids, flavonol and
flavanone in EEP from different geographic areas

- By SOE R AT ERS R SRS
bl A
(mg/g) (mg/g) (mg/g) (mg/g)
el 7354426350 5617 £21.21° 4006 +950° 2034 £5.12°
el 33873 +£19.92¢ 21961 8700 9661 +5260 2048 + 2.88
W 26321 £26.84° 22641 £ 7258 11750 +11.14°  32.85 + 3.44°
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Table 4 Total antioxidant activity and DPPH radical scavenging capacity of EEP from different seasons and geographic areas

- ISR NAA: HER B kR
AR FHE K BARGES HRIEEAAIL
6 H y =0.3241x — 0.0155 0.3214 y =3.8753x — 16.9300 0.24
i 7H y =0.5082x +0.0309 0.5082 y =1.8265x — 13.3340 0.55
8 H y =0.4398x — 0.0572 0.4398 y =2.641x — 13.8320 0.36
9H y =0.3217x — 0.0553 0.3217 y =3.5907x — 15.3700 0.26
6] y =1.3574x +0.0619 1.3574 y =0.4916x — 3.2163 2.00
Wik 7H y =1.4754x +0.0687 1.4754 y =0.4220x — 1.8241 2.22
8 H y =1.3849x +0.0753 1.3849 y =0.3929x — 2.3482 247
9H y =1.3276x +0.0526 1.3276 y =0.5141x — 4.0748 1.97
6 H y =2.5785x +0.2281 2.5785 y =0.2155x — 1.0156 461
L% 7H y =2.2852x +0.2460 2.2852 y =0.1748x — 0.5704 551
- 8 H y =2.6274x +0.2460 2.6274 y =0.1749x — 0.4347 541
9H y =2.2810x +0.2633 2.2810 y =0.1796x — 0.2854 5.18
=Rl 4.3400 y =4.3400x +0.0097 6.36
5 RFEHT FHEAE EEP (0505 8 &8N B R B
Table 5 Inhibition zones (mm) and MIC (mg/mL) of EEP from different seasons and geographic areas
mm
FEA B. subtilis S.aureus C.perfringens E.coli P.vulgaris M.racemosus P.glaucum A.niger R.nigricans
6H 7.68+£042(9) 7.45+039(9) 9.5210.06(7) 9.10+£157(7) 74810609  10.73%+0.51(6) 17.35+093(5)  839+0.96(7)  8.78+0.25(9)
H 7914+022(9)  7.471+0.0909) 8.401+0.61(8) 8.5310.79(8) 8.351+0.349) 9.2340.65(7) 20.62+1.18(4)  12.02+0.66(4) 11.32+0.97(7)
e 8H  7.00+0.19(10) 8.17+0.72(8) 9.171+0.26(8) 91740.10(8)  7.30+058(10)  11.04+0.25(4) 1538+198(6)  8.22+0.19(8)  10.11+0.25(7)
9H 9.99+1.1009)  7.80+0.50(9) 861+052(6) 13.17+0.77(5)  657+0.20(8)  12.08+0.50(2) 1320+099(7)  9.76+£0.08(8)  9.48+0.26(9)
61 9.80+£1.00(7) 9.77+081(5)  11.34+£0.60(6) 10.341+034(7)  7.41+0.28(9)  10.15%0.22(5) 14.91+£346(6) 8.25£0.67(8) 20.74+154(2)
7H  1154+106(6) 9.1240.73(5) 9.8210.69(7) 8.9540.50(8) 9.9140.25(8) 9.6940.30(7) 13.08+£0.77(7)  6.80£0.21(10)  19.1740.95(3)
WHE  8H  1256+031(5) 8.64+0.19(8) 8.6011.50(8) 9.83+095(7)  12.0640.70(6)  10.6110.41(6) 30.53+2.82(1) 1143105805 13.76+0.29(5)
9H  11.3940.22(6) 10.55+0.87(3)  9.2840.27(8) 9.2440.52(7) 7.2610.08(9) 9.7410.22(7) 18.23+1.34(5) 1054+0.39(7) 18.07+0.59(3)
6H  12254+038(7) 9.2840.85(7) 9.18+0.19(5) 9.19+0.04(8)  7.73£0.53(10)  9.1040.09(8) 9.64+067(9)  1048+057(5) 10.2940.38(7)
TH  14831+180(4) 11.53+149(2)  9.28+041(6) 12.05+0.95(6) 10.00+£145(7)  9.3410.63(8) 18.684+192(4)  9.97£037(7)  15.16+0.40(4)
& 8H  1331+027(6) 10.86+0.84(3) 11.42+0.18(4) 10.94+055(7)  9.384+0.72(8)  12.42+0.09(5) 1217+£151(7)  9.63+£0.83(7)  20.05+2.60(2)
9  12234042(5) 102440.35(4) 10.82+042(5) 1154+1.78(7) 8.48+1.38(8)  10.85+0.48(7) 17.96+0.98(5) 12.60+2.45(6) 13.86+1.73(6)

T PR b /MU TR IR B (mgimL) .

2.3
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