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11. Appendix
12.1 Appendix to Chapter 7

Table A1 Antimicrobial activities of different concentrations of EEP (% w/v) from different
geographic origins against bacteria and a yeast displayed by the mean diameter of the inhibition
zone (mm). n = 3, 1.g. stands for lawn of bacterial growth due to stimulation by the effect known
as hormesis.

E. coli B. brevis
Propolis Inhhibition Diameter Propolis Inhhibition Diameter
type 0.1% 1.0% 10.0 % typ 0.01% 0.1% 1.0% 10.0 %
WEP 0.00 0.00 0.00 WEP 0.00 0.00 3.61 9.30
I1 0.00 3.40 5.50 I1 1.63 9.12 | 13.87 | 18.07
El 0.00 0.00 0.00 El 5.77 830 | 15.57 | 23.40
C1 0.00 0.00 0.00 Cl 0.00 9.83 | 12.37 | 22.47
K1 1.97 13.53 16.57 K1 443 | 16.80 | 29.43 | 31.18
Gl 0.00 3.40 6.83 Gl 3.30 9.12 | 13.87 | 20.40
RUS1 0.00 0.00 24.00 RUSI1 443 | 11.13 | 17.80 | 18.30
P1 3.07 8.57 11.67 P1 430 | 12.57 | 18.80 | 24.13
P2 1.73 2.80 5.80 P2 3.60 | 10.00 | 16.83 | 23.50
P3 2.33 7.10 10.07 P3 0.00 | 11.30 | 17.23 | 21.50
P4 2.37 6.10 10.80 P4 0.00 | 11.60 | 19.13 | 25.10
SA1 1.63 2.47 5.67 SAl 9.00 | 15.03 | 20.47 | 22.90
SA3 0.00 0.00 6.87 SA3 3.07 | 13.80 | 20.40 | 24.60
SAS 0.00 5.77 5.80 SAS 890 | 14.57 | 18.33 | 24.63
SA6 0.00 0.00 4.40 SA6 9.50 | 14.23 | 21.20 | 24.40
SAS8 0.00 2.13 4.70 SA8 9.80 | 13.50 | 23.33 | 28.33
SAll 0.00 2.50 6.77 SAll 5.67 | 10.83 | 20.40 | 26.03
M. lutes B. megaterium
Propolis Inhhibition Diameter Propolis Inhhibition Diameter

typ 0.01% 0.1% 1.0% 10.0% typ 0.01% 0.1% 1.0% 10.0%
WEP 0.00 0.00 0.00 | 5.67 WEP 0.00 0.00 0.00 3.60
I1 0.00 3.43 7.60 | 11.33 I1 2.07 | 4.97 8.07 | 10.77

El 0.00 0.00 0.00 | 8.87 El 0.00 527 | 10.53 | 12.93
C1 0.00 0.00 6.20 | 10.27 C1 0.00 | 4.77 | 12.67 | 12.07
K1 0.00 3.43 7.00 | 11.00 K1 0.61 6.40 | 1540 | 16.30
Gl 0.00 6.83 | 15.90 | 16.77 Gl 227 | 4.63 8.07 | 10.43
RUSI1 0.00 9.37 797 | 11.34 RUSI1 2.50 8.47 8.57 | 11.40
Pl 0.00 | 4.87 | 11.23 | 12.70 Pl 2.03 6.10 | 10.20 | 12.97
P2 0.00 0.00 9.03 | 10.13 P2 1.63 5.87 | 10.67 | 15.43
P3 0.00 | 4.63 | 10.87 | 11.80 P3 2.37 7.43 | 11.30 | 12.07
P4 0.00 5.17 | 10.20 | 13.40 P4 2.23 7.17 | 16.17 | 15.50
SAl 0.00 | 10.23 | 17.13 | 17.00 SAl 323 | 11.40 | 21.83 | 18.33
SA3 0.00 6.33 | 11.53 | 17.33 SA3 0.00 6.50 | 11.33 | 16.20
SAS 4.50 | 11.57 | 15.43 | 18.87 SAS 5.17 | 10.87 | 14.83 | 19.00
SA6 4.50 | 10.73 | 13.43 | 19.47 SA6 3.50 | 11.03 | 13.77 | 17.70
SA8 0.00 7.73 | 14.70 | 18.80 SA8 3.17 | 11.43 | 14.47 | 20.07
SAll 0.00 3.20 | 11.43 | 18.67 SAll 0.00 7.40 | 17.17 | 22.00
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Table A1 contd.

B. subtilis S. cerevisae
Propolis Inhhibition Diameter Propolis Inhhibition Diameter
typ 0.01% 0.1% 1.0% 10.0% typ 0.01% 0.1% 1.0% 10.0%
WEP 0.00 | 0.00 | 0.00 | 7.87 WEP 0.00 [ 0.00 | 0.00 | 5.67
I1 0.00 | 5.77 | 11.73 | 16.93 I1 0.00 | 3.00 | 11.87 | 21.37
El 0.00 | 6.87 | 11.30 | 16.87 El 0.00 | 0.00 | 537 | 693
Cl 0.00 | 6.23 | 16.13 | 18.03 C1 0.00 | 2.23 3.87 | 5.60
K1 0.00 | 7.73 | 18.60 | 25.97 K1 0.00 | 16.37 | 33.67 | 50.67
Gl 0.00 | 5.77 | 11.73 | 14.47 Gl 0.00 | 3.00 | 13.57 | 25.37
RUSI1 0.00 | 9.20 | 10.93 | 15.60 RUSI1 0.00 | 0.00 | 6.77 | 15.67
P1 0.00 | 835 | 13.23 | 18.00 Pl 0.00 | 9.60 | 24.53 | 39.60
P2 0.00 | 620 | 947 | 15.13 P2 0.00 | 0.00 | 13.90 | 36.00
P3 0.00 | 8.80 | 11.83 | 16.50 P3 0.00 | 9.43 | 17.83 | 52.67
P4 0.00 | 7.67 | 14.80 | 15.67 P4 0.00 | 4.50 | 22.77 | 44.13
SA1 4.60 | 12.30 | 18.07 | 28.67 SA1 0.00 | 3.60 | 6.47 | 23.97
SA3 0.00 | 7.43 | 13.30 | 16.70 SA3 0.00 | 0.00 | 320 | 7.20
SAS 490 | 11.03 | 17.20 | 21.40 SAS 0.00 | 820 | 21.77 | 23.90
SA6 5.00 | 11.10 | 15.33 | 21.67 SA6 0.00 | 7.07 | 13.00 | 23.70
SA8 3.60 | 9.53 | 18.67 | 22.00 SA8 1.50 | 633 | 1247 | 25.53
SA11 0.00 | 6.03 | 11.50 | 18.63 SAll 0.00 | 0.00 | 1343 | 22.13
P. syringae
Propolis Inhhibition Diameter
typ 0.001%  0.01% 0.1% 1.0% 10.0 %
WEP 0.00 0.00 0.00 0.00 7.87
I1 0.00 0.00 5.00 9.33 13.00
El l.g lg 41+1g. | 11.60 13.33
Cl 0.00 lLg 3.7+ lg. 9.70 12.00
K1 l.g lg 46+1g. | 21.60 22.33
Gl l.g l.g lg 10.67 15.00
RUS1 0.00 0.00 8.80 12.67 16.33
P1 l.g lg 58+ 1Lg. | 15.57 19.00
P2 0.00 l.g lg 10.17 13.67
P3 0.00 lg 33+Lg. | 1220 15.00
P4 0.00 l.g 4.10 15.53 20.00
SA1 lg 48 +1g 17.80 22.60 27.67
SA3 l.g l.g 43+1g.| 10.50 16.00
SAS lg 7.0+ 1Lg 17.50 24.28 25.67
SA6 0.00 0.00 0.00 0.00 0.00
SA8 lg 33+1g 10.43 20.60 27.33
SA1l 0.00 l.g 64+1g. | 17.88 27.33
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Table A2 Antifungal activities of different concentrations of EEP (% w/v) from different
geographic origins as displayed by the mean diameter of the inhibition zone (mm). n = 3.

A. niger
Propolis Inhibition Diameter
type 1% 2% 4% 8% 10%
WEP | 0.00 | 0.00 0.00 0.00 0.00
I1 3.50 | 7.67 6.67 | 1033 | 12.67
El 0.00 | 0.00 5.33 8.67 8.67
Cl 4.00 | 7.00 7.00 7.67 8.00
K1 8.00 | 15.33 | 13.00 | 13.00 | 13.00
Gl 0.00 | 7.67 6.67 | 1033 | 11.67
RUST1 | 3.50 | 6.00 7.33 9.00 9.33
P1 250 | 7.00 9.33 9.33 12.33
P2 3.00 | 8.00 | 12.00 | 11.33 | 14.67
P3 330 | 833 9.00 | 10.67 | 11.00
P4 4.50 | 12.67 | 14.00 | 13.00 | 12.00
SAl 290 | 6.33 6.67 8.33 9.33
SA3 1.50 | 4.33 5.00 6.00 7.67
SAS 400 | 7.00 | 11.33 | 11.00 | 11.00
SA6 250 | 5.67 8.00 7.00 8.67
SA8 3.50 | 6.33 6.33 6.00 6.67
SAI1 | 290 | 5.67 6.00 6.00 5.67

P. chrysogenum
Propolis Inhibition Diameter

type 1% 2% 4% 8% 10%
WEP 0.00 | 0.00 0.00 0.00 0.00
Il 3.00 | 7.67 10.67 | 12.33 | 11.00
El 2.50 | 8.00 6.00 7.00 7.67
Cl 0.00 | 5.00 5.00 6.33 7.00
K1 7.50 | 12.00 | 14.33 | 12.67 | 16.33
Gl 0.00 | 7.67 10.67 | 12.33 | 11.00
RUS1 | 0.00 | 3.00 6.00 7.33 8.33
P1 330 | 833 11.00 | 12.00 | 13.67
P2 7.00 | 11.67 | 12.00 | 13.00 | 14.00
P3 6.00 | 11.00 | 13.00 | 1533 | 18.67
P4 570 | 10.67 | 13.67 | 12.00 | 12.33
SAl 2.00 | 5.00 8.00 9.00 10.67
SA3 3.10 | 8.00 8.00 8.33 8.67
SAS 2.60 | 6.67 7.00 8.33 12.00
SA6 1.50 | 6.00 6.00 6.00 10.00
SAS8 390 | 7.33 7.67 6.67 7.00
SA11 0.00 | 3.00 3.67 5.00 4.67
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T. viridae
Propolis Inhibition Diameter
type 1% 2% 4% 8% 10%
WEP 0.00 | 0.00 0.00 0.00 0.00
I1 3.50 | 7.67 8.67 8.00 10.00
El 0.00 | 0.00 0.00 0.00 0.00
C1 0.00 | 0.00 0.00 0.00 0.00
K1 5.10 | 12.67 | 17.00 | 1433 | 14.33
Gl 2.50 | 7.67 8.67 8.00 16.00
RUS1 | 0.00 | 4.67 6.00 8.33 8.67
P1 3.00 | 9.00 16.67 | 17.67 | 19.33
P2 4.00 | 8.00 10.00 | 12.67 | 12.00
P3 6.00 | 10.67 | 11.00 | 14.00 | 13.00
P4 7.50 | 11.33 | 11.00 | 9.67 12.67
SA1 0.00 | 0.00 0.00 0.00 0.00
SA3 0.00 | 0.00 0.00 0.00 0.00
SAS 0.00 | 0.00 0.00 0.00 3.33
SA6 0.00 | 0.00 0.00 0.00 0.00
SA8 0.00 | 3.33 6.00 5.33 6.00
SAll 0.00 | 3.33 4.00 5.33 6.67

Table A3 Antimicrobial activities of the volatile components of propolis (PV)
Activities of propolis from different geographic origins demonstrated by the mean inhibition
diameter (mm) of a 10% (w/v) PV.n=3.

El Cl Gl P1 P2 SAl SA3  SAS I1
B. brevis 20.15 1953 1855 21.11 19.57 1878 21.82 20.19 1942
B. megaterium 922 10.86 9.51 1123 13.56 1643 1432 1587 11.32
B. subtilis 1433 1532 1276 1501 15.11 2586 1476 1855 1645
M. luteus 6.56 859 1622 11.60 9.15 1645 1555 16.67 13.24
E. coli n.d. n.d. 593 10.65 523 444 581 512 8.67
P. syringae 10.45 11.52 1325 16.77 11.25 2445 1439 2235 1345
S. cerevisae 576 5.12 2057 3542 3134 2195 7.11 2058 648
A. niger 11.52 1025 1034 9.55 10.17 1023 7.67 567 11.25
P. chrysogenum 15.11 953  11.54 15.64 10.11 995 9.12 558 935
T. viridae 12.54 1335 17.67 11.56 1235 2.85 n.d. 5.00 13.86
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Fig. A1 Electrical calibration of the flow calorimeter (10700-1, LKB Bromma, Sweden) whilst
circulating a phosphate buffer of pH 7.0 at different pumping rates and at a temperature of 30 °C.
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