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Fig. S1. The total ion chromatogram of the hexane extract of P. europaea L. flowers by HS/GC-MS.

Fig. S2. The total ion chromatogram of the hexane extract of P. europaea L. leaves by HS/GC-MS.
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Fig. S3. The effect of active tested antibiotics on the mean inhibition zone diameters against E. coli

Fig. S4. Effect of active tested antibiotics on the mean inhibition zone diameters against S. aureus



Journal Name  ARTICLE

This journal is © The Royal Society of Chemistry 20xx J. Name., 2013, 00, 1-3 | 3

Please do not adjust margins

Please do not adjust margins

Fig. S5. Inhibitory potential of hexane extract concentrations from the aerial parts of P. europaea L. against the tested pathogenic bacteria
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Fig. S6.  Comparison of mean inhibition zone diameters of flower and leave hexane extract concentrations against against E. coli
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Fig. S7. Comparison of mean inhibition zone diameters of flower and leave hexane extract concentrations against S. aureus

Fig. S8. Comparison of mean inhibition zone diameters of flower extract concentrations and antibiotics against E. coli.
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Fig. S9. Comparison of mean inhibition zone diameters of flower extract concentrations and antibiotics against S. aureus
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Table S1 Phytochemical profile of the hexane extract of aerial parts of  P. europaea L.

Flower Leave
No Name aLRI bLRI M.F. M.W.

% ± SD
Class Ref.

1 4,4,6-trimethyl-cyclohex-2-en-1-ol 1085 1080 C9H16O 140 0.56 ∓ 0.0 0.63 ∓ 0.0 O -
2 citronellol 1179 1169 C10H20O 156 2.99 ∓ 0.2 0.73 ∓ 0.1 M 1

3 5,9-dimethyl decan-2-one 1222 1232 C12H24O 184 3.39 ∓ 0.3 2.20 ∓ 0.2 M -
4 3-methyl-6-propyl-Phenol 1326 1335 C10H14O 150 0.55 ∓ 0.0 0.67 ∓ 0.1 O 2

5 1-(prop-2-ynyloxy)-3,4-methylenedioxybenzene 1403 1391 C10H10O3 178 - 0.76 ∓ 0.0 O -
6 2-sec-butylphenol, acetate 1408 1401 C12H16O2 192 0.59 ∓ 0.0 0.99 ∓ 0.1 O -
7 decanamide 1425 1426 C10H21NO 171 0.19 ∓ 0.0 0.28 ∓ 0.0 FA 3

8 globulol 1530 1534 C15H26O 222 0.76 ∓ 0.1 1.34 ∓ 0.2 S 4

9 (-)-isolongifolol, methyl ether 1568 1577 C16H28O 236 0.47 ∓ 0.0 0.36 ∓ 0.0 S -
10 tridecanoic acid, methyl ester 1580 1581 C14H28O2 228 0.17 ∓ 0.0 0.56 ∓ 0.1 F 5

11 γ-dodecalactone 1582 1587 C12H22O2 198 0.06 ∓ 0.0 - O 6

12 pogostol 1601 1593 C15H26O 222 0.90 ∓ 0.1 0.83 ∓ 0.1 S 7

13
3-(1,5-dimethyl-hex-4-enyl)-2,2-dimethyl-

cyclopent-3-enol
1611 1610 C15H26O 222 - 0.46 ∓ 0.1 S -

14 junenol 1625 1635 C15H26O 222 1.16 ∓ 0.1 1.14 ∓ 0.1 S 8

15 pentadecanal 1701 1701 C15H30O 226 0.69 ∓ 0.0 1.40 ∓ 0.2 O 9

16 heptadecane 1711 1709 C17H36 240 0.41 ∓ 0.0 0.44 ∓ 0.0 H 10

17 8,14-cedrandiol 1786 1789 C15H26O2 238 3.22 ∓ 0.3 1.35 ∓ 0.3 S 11

18 plumbagin 1801 1805 C11H8O3 188 5.67 ∓ 0.4 7.75 ∓ 0.3 O 12

19 tetradecanamide 1822 1833 C14H29NO 227 1.73 ∓ 0.2 1.17 ∓ 0.1 FA 13

20 nonadecene 1900 1901 C19H38 266 0.65 ∓ 0.1 1.31 ∓ 0.1 H 14

21 (R)-(-)-14-methyl-8-hexadecyn-1-ol 1907 1911 C17H32O 252 0.52 ∓ 0.0 0.35 ∓ 0.0 O 15

22 hexadecanoic acid, ethyl ester 1978 1988 C18H36O2 284 1.17 ∓ 0.1 - F 16

23 eicosane 2009 2009 C20H42 282 0.96 ∓ 0.1 0.33 ∓ 0.0 H 17

24 hexadecanamide 2021 2020 C16H33NO 255 2.79 ∓ 0.2 1.52 ∓ 0.2 FA 18

25 phytol 2045 2050 C20H40O 296 0.13 ∓ 0.0 - D 19

26 (E)-9-octadecenoic acid, methyl ester 2085 2088 C19H36O2 296 0.58 ∓ 0.0 1.03 ∓ 0.2 F 20

27 (E,E)-9,12-octadecadienoic acid, methyl ester 2093 2093 C19H34O2 294 0.39 ∓ 0.0 0.32 ∓ 0.0 F 21

28 cyclopentanetridecanoic acid, methyl ester 2120 2131 C19H36O2 296 0.83 ∓ 0.1 - F -

29
5-(7a-isopropenyl-4,5-dimethyl-

octahydroinden-4-yl)-3-methyl-pent-2-en-1-ol
2141 2146 C20H34O 290 1.80 ∓ 0.3 0.55 ∓ 0.0 D 22

30 nonadecanol 2153 2154 C19H40O 284 4.02 ∓ 0.4 2.42 ∓ 0.1 FC 23

31 9-octadecenoic acid 2175 2172 C20H40O2 282 0.15 ∓ 0.0 - F 24

32 eicosanal 2198 2206 C20H40O 296 - 2.07 ∓ 0.1 O 25

33 octadecanamide 2220 2215 C18H37NO 283 1.48 ∓ 0.2 - FA 26

34 phthalic acid, butyl hexyl ester 2235 2246 C16H28O2 306 0.36 ∓ 0.0 1.58 ∓ 0.2 O 27

35 (E)-9-octadecenoic acid, propyl ester 2284 2273 C21H40O2 324 0.43 ∓ 0.1 2.20 ∓ 0.2 F -
36 kolavenol acetate 2290 2289 C22H36O2 332 2.91 ∓ 0.2 3.27 ∓ 0.3 D -
37 nonadecanamide 2319 2308 C19H39NO 297 - 0.84 ∓ 0.1 FA -
38 heneicosanol 2351 2341 C21H44O 312 6.81 ∓ 0.3 9.00 ∓ 0.4 FC 28

39 phthalic acid, butyl 2-ethylhexyl ester 2370 2369 C20H30O4 334 0.53 ∓ 0.0 0.53 ∓ 0.1 O 27

40 2-methyltetracosane 2442 2433 C25H52 352 0.21 ∓ 0.0 - H 29

41 docosanol 2451 2466 C22H46O 326 1.62 ∓ 0.1 2.88 ∓ 0.2 FC 30

42 3-cyclopentylpropionic acid, pentadecyl ester 2518 2511 C23H44O2 352 0.34 ∓ 0.0 - F -
43 stigmasta-3,5-diene 2525 2533 C29H48 396 3.29 ∓ 0.2 4.20 ∓ 0.3 ST 31

44 docosyl propyl ether 2582 2576 C25H52O 368 0.65 ∓ 0.1 1.36 ∓ 0.1 O -
45 campesterol 2632 2623 C28H48O 400 7.31 ∓ 0.4 10.26 ∓ 0.4 ST 32

46 24-noroleana-3,12-diene 2635 2634 C29H46 394 0.91 ∓ 0.1 0.43 ∓ 0.1 ST 33

47 2-methylhexacosane 2641 2650 C27H56 380 - 0.23 ∓ 0.0 H 34

48 tetracosanol 2650 2660 C24H50O 354 2.62 ∓ 0.2 0.32 ∓ 0.1 FC 28

49
(Z,Z)-9,12-octadecadienoic acid, 2,3-

dihydroxypropyl ester
2697 2688 C21H38O4 354 - 0.12 ∓ 0.0 F -

50 β-sitosterol 2731 2727 C29H50O 414 1.94 ∓ 0.1 2.52 ∓ 0.2 ST 35

51 tetracosyl acetate 2773 2766 C26H52O2 396 - 1.11 ∓ 0.1 F -
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aLRI: calculated retention index, bLRI: retention index according to Adams literature and the NIST library, M.F.: Molecular formula, M.W.: Molecule weight, % ± SD: mean 
± standard deviation (n = 3), Class: Classification compound, H: Hydrocarbons, M: Monoterpenes, S: Sesquiterpenes, D: Diterpenes, T: Triterpenoids, ST: Steroids, FC: 
Fatty Alcohol, FA: Fatty amides, F: Fatty acids & Esters, O: Other oxygenated compounds. Ref.: references listed in this column correspond to studies reporting 
antibacterial activity of the compounds.

Table S2. Two-way ANOVA for the effects of antibiotic type and bacterial species on the mean inhibition zone diameter.

Source 𝑆𝑆 𝑑𝑓 𝑀𝑆 𝐹 𝑃 𝜂2 𝑂𝑃
Antibiotics 5174.395 15 344.960 369.491 <0.001 0.989 1.000

Bacteria 2223.568 1 2223.568 2381.692 <0.001 0.974 1.000
Antibiotics × Bacteria 2384.901 15 158.993 170.300 <0.001 0.976 1.000

Error 59.751 64 0.934 — — — —
Corrected Total 9842.615 95 — — — — —

Levene’s Test (Median) — 𝑑𝑓1 = 31 𝑑𝑓2 = 64 — 0.116 — —
a. R Squared = .994 (Adjusted R Squared = .991)

SS: Sum of Squares; MS: Mean Square; η²: partial eta squared (effect size); OP: Observed Power. Values represent Type III sums of squares. All effects were evaluated at 
α = 0.05. Levene’s test (based on the median) indicated that the assumption of homogeneity of variances was satisfied. Unless otherwise stated, all ANOVA tables use 
the same abbreviations and statistical conventions.

Table S3. One-way ANOVA for the effect of antibiotic type on the mean inhibition zone diameter of E. coli.

Source 𝑆𝑆 𝑑𝑓 𝑀𝑆 𝐹 𝑃 𝜂2 𝑂𝑃
Between Groups 4326.083 15 288.406 1268.135 <0.001 0.998 1.000
Within Groups 7.278 32 0.227 — — — —

Total 4333.361 47 — — — — —
Levene’s Test (Median) — 𝑑𝑓1 = 15 𝑑𝑓2 = 9 — 0.097 — —

Table S4. Tukey’s HSD pairwise comparisons of antibiotics on the inhibition zone diameter of E. coli

52 octacosane 2804 2813 C28H58 394 1.33 ∓ 0.1 1.75 ∓ 0.2 H 36

53 β-amyrone 2869 2860 C30H48O 424 5.77 ∓ 0.3 8.33 ∓ 0.3 T 37

54 β-amyrin 2886 2887 C30H50O 426 5.67 ∓ 0.4 3.92 ∓ 0.3 T 38

55 2-methylnonacosane 2939 2930 C30H62 422 0.67 ∓ 0.1 0.32 ∓ 0.0 H -
56 phytyl decanoate 2963 2954 C30H58O2 450 6.13 ∓ 0.2 3.65 ∓ 0.2 D -
57 β-amyrin acetate 3025 3027 C32H52O2 468 0.34 ∓ 0.0 - T 39

58 heptacosyl acetate 3071 3071 C29H58O2 438 0.23 ∓ 0.0 0.53 ∓ 0.0 F -
59 2-methylhentriacontane 3138 3131 C32H66 450 1.05 ∓ 0.1 - H -
60 phytyl dodecanoate 3162 3162 C32H62O2 478 0.83 ∓ 0.0 - D -
61 octacosyl acetate 3171 3183 C30H60O2 452 0.76 ∓ 0.0 - F -
62 α-tocospiro A 3195 3198 C29H50O4 462 0.33 ∓ 0.0 - T 40

63 3',4'-dihydrocholest-1-eno[2,1-a]naphthalene 3265 3256 C35H52 472 0.20 ∓ 0.0 - ST -
Total 92.22 92.67

Hydrocarbons 5.28 4.38
Monoterpenes 6.38 2.93
Sesquiterpenes 6.51 5.48

Diterpenes 11.8 7.47
Triterpenoids 12.11 12.25

Steroids 13.65 17.77
Fatty amides 6.19 3.81

Fatty acids & Esters 5.05 5.87
Fatty Alcohol 15.07 14.62

Other oxygenated compounds 10.18 18.09

Comparison 95% Confidence Interval
Anti. I Anti. J

Mean Difference Std. Error 𝑃
Lower Bound Upper Bound

COT25

VA30 .00000 .38938 1.000 -1.4439- 1.4439

http://classyfire.wishartlab.com/tax_nodes/C0001553
http://classyfire.wishartlab.com/tax_nodes/C0001553
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AMC20 .00000 .38938 1.000 -1.4439- 1.4439
COT25 -24.36667-* .38938 <0.001 -25.8105- -22.9228-
GEN10 -17.42667-* .38938 <0.001 -18.8705- -15.9828-
CN30 .00000 .38938 1.000 -1.4439- 1.4439
LE5 -13.66667-* .38938 <0.001 -15.1105- -12.2228-

IPM10 -27.96667-* .38938 <0.001 -29.4105- -26.5228-
AMP10 .00000 .38938 1.000 -1.4439- 1.4439
TOB10 -10.46667-* .38938 <0.001 -11.9105- -9.0228-

CD2 .00000 .38938 1.000 -1.4439- 1.4439
DOX30 -11.46667-* .38938 <0.001 -12.9105- -10.0228-
AK30 -15.60000-* .38938 <0.001 -17.0439- -14.1561-
CIP5 .00000 .38938 1.000 -1.4439- 1.4439

AZM15 -16.50000-* .38938 <0.001 -17.9439- -15.0561-
TE30 .00000 .38938 1.000 -1.4439- 1.4439

AMC20 .00000 .38938 1.000 -1.4439- 1.4439
COT25 -24.36667-* .38938 <0.001 -25.8105- -22.9228-
GEN10 -17.42667-* .38938 <0.001 -18.8705- -15.9828-
CN30 .00000 .38938 1.000 -1.4439- 1.4439
LE5 -13.66667-* .38938 <0.001 -15.1105- -12.2228-

IPM10 -27.96667-* .38938 <0.001 -29.4105- -26.5228-
AMP10 .00000 .38938 1.000 -1.4439- 1.4439
TOB10 -10.46667-* .38938 <0.001 -11.9105- -9.0228-

CD2 .00000 .38938 1.000 -1.4439- 1.4439
DOX30 -11.46667-* .38938 <0.001 -12.9105- -10.0228-
AK30 -15.60000-* .38938 <0.001 -17.0439- -14.1561-
CIP5 .00000 .38938 1.000 -1.4439- 1.4439

AZM15 -16.50000-* .38938 <0.001 -17.9439- -15.0561-

VA30

TE30 .00000 .38938 1.000 -1.4439- 1.4439
COT25 -24.36667-* .38938 <0.001 -25.8105- -22.9228-
GEN10 -17.42667-* .38938 <0.001 -18.8705- -15.9828-
CN30 .00000 .38938 1.000 -1.4439- 1.4439
LE5 -13.66667-* .38938 <0.001 -15.1105- -12.2228-

IPM10 -27.96667-* .38938 <0.001 -29.4105- -26.5228-
AMP10 .00000 .38938 1.000 -1.4439- 1.4439
TOB10 -10.46667-* .38938 <0.001 -11.9105- -9.0228-

CD2 .00000 .38938 1.000 -1.4439- 1.4439
DOX30 -11.46667-* .38938 <0.001 -12.9105- -10.0228-
AK30 -15.60000-* .38938 <0.001 -17.0439- -14.1561-
CIP5 .00000 .38938 1.000 -1.4439- 1.4439

AZM15 -16.50000-* .38938 <0.001 -17.9439- -15.0561-

AMC20

TE30 .00000 .38938 1.000 -1.4439- 1.4439
GEN10 6.94000* .38938 <0.001 5.4961 8.3839
CN30 24.36667* .38938 <0.001 22.9228 25.8105
LE5 10.70000* .38938 <0.001 9.2561 12.1439

IPM10 -3.60000-* .38938 <0.001 -5.0439- -2.1561-
AMP10 24.36667* .38938 <0.001 22.9228 25.8105
TOB10 13.90000* .38938 <0.001 12.4561 15.3439

CD2 24.36667* .38938 <0.001 22.9228 25.8105
DOX30 12.90000* .38938 <0.001 11.4561 14.3439
AK30 8.76667* .38938 <0.001 7.3228 10.2105
CIP5 24.36667* .38938 <0.001 22.9228 25.8105

AZM15 7.86667* .38938 <0.001 6.4228 9.3105

COT25

TE30 24.36667* .38938 <0.001 22.9228 25.8105
CN30 17.42667* .38938 <0.001 15.9828 18.8705
LE5 3.76000* .38938 <0.001 2.3161 5.2039

IPM10 -10.54000-* .38938 <0.001 -11.9839- -9.0961-
AMP10 17.42667* .38938 <0.001 15.9828 18.8705
TOB10 6.96000* .38938 <0.001 5.5161 8.4039

GEN10 CD2 17.42667* .38938 <0.001 15.9828 18.8705
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DOX30 5.96000* .38938 <0.001 4.5161 7.4039
AK30 1.82667* .38938 .004 .3828 3.2705
CIP5 17.42667* .38938 <0.001 15.9828 18.8705

AZM15 .92667 .38938 .574 -.5172- 2.3705
TE30 17.42667* .38938 <0.001 15.9828 18.8705
LE5 -13.66667-* .38938 <0.001 -15.1105- -12.2228-

IPM10 -27.96667-* .38938 <0.001 -29.4105- -26.5228-
AMP10 .00000 .38938 1.000 -1.4439- 1.4439
TOB10 -10.46667-* .38938 <0.001 -11.9105- -9.0228-

CD2 .00000 .38938 1.000 -1.4439- 1.4439
DOX30 -11.46667-* .38938 <0.001 -12.9105- -10.0228-
AK30 -15.60000-* .38938 <0.001 -17.0439- -14.1561-
CIP5 .00000 .38938 1.000 -1.4439- 1.4439

AZM15 -16.50000-* .38938 <0.001 -17.9439- -15.0561-

CN30

TE30 .00000 .38938 1.000 -1.4439- 1.4439
IPM10 -14.30000-* .38938 <0.001 -15.7439- -12.8561-
AMP10 13.66667* .38938 <0.001 12.2228 15.1105
TOB10 3.20000* .38938 <0.001 1.7561 4.6439

CD2 13.66667* .38938 <0.001 12.2228 15.1105
DOX30 2.20000* .38938 <0.001 .7561 3.6439
AK30 -1.93333-* .38938 .002 -3.3772- -.4895-
CIP5 13.66667* .38938 <0.001 12.2228 15.1105

AZM15 -2.83333-* .38938 <0.001 -4.2772- -1.3895-

LE5

TE30 13.66667* .38938 <0.001 12.2228 15.1105
AMP10 27.96667* .38938 <0.001 26.5228 29.4105
TOB10 17.50000* .38938 <0.001 16.0561 18.9439

CD2 27.96667* .38938 <0.001 26.5228 29.4105
DOX30 16.50000* .38938 <0.001 15.0561 17.9439
AK30 12.36667* .38938 <0.001 10.9228 13.8105
CIP5 27.96667* .38938 <0.001 26.5228 29.4105

AZM15 11.46667* .38938 <0.001 10.0228 12.9105

IPM10

TE30 27.96667* .38938 <0.001 26.5228 29.4105
TOB10 -10.46667-* .38938 <0.001 -11.9105- -9.0228-

CD2 .00000 .38938 1.000 -1.4439- 1.4439
DOX30 -11.46667-* .38938 <0.001 -12.9105- -10.0228-
AK30 -15.60000-* .38938 <0.001 -17.0439- -14.1561-
CIP5 .00000 .38938 1.000 -1.4439- 1.4439

AZM15 -16.50000-* .38938 <0.001 -17.9439- -15.0561-

AMP10

TE30 .00000 .38938 1.000 -1.4439- 1.4439
CD2 10.46667* .38938 <0.001 9.0228 11.9105

DOX30 -1.00000- .38938 .452 -2.4439- .4439
AK30 -5.13333-* .38938 <0.001 -6.5772- -3.6895-
CIP5 10.46667* .38938 <0.001 9.0228 11.9105

AZM15 -6.03333-* .38938 <0.001 -7.4772- -4.5895-

TOB10

TE30 10.46667* .38938 <0.001 9.0228 11.9105
DOX30 -11.46667-* .38938 <0.001 -12.9105- -10.0228-
AK30 -15.60000-* .38938 <0.001 -17.0439- -14.1561-
CIP5 .00000 .38938 1.000 -1.4439- 1.4439

AZM15 -16.50000-* .38938 <0.001 -17.9439- -15.0561-
CD2

TE30 .00000 .38938 1.000 -1.4439- 1.4439
AK30 -4.13333-* .38938 <0.001 -5.5772- -2.6895-
CIP5 11.46667* .38938 <0.001 10.0228 12.9105

AZM15 -5.03333-* .38938 <0.001 -6.4772- -3.5895-
DOX30

TE30 11.46667* .38938 <0.001 10.0228 12.9105
CIP5 15.60000* .38938 <0.001 14.1561 17.0439

AZM15 -.90000- .38938 .619 -2.3439- .5439AK30
TE30 15.60000* .38938 <0.001 14.1561 17.0439

AZM15 -16.50000-* .38938 <0.001 -17.9439- -15.0561-
CIP5

TE30 .00000 .38938 1.000 -1.4439- 1.4439
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*: indicate pairwise differences that are statistically significant according to Tukey’s HSD test at α = 0.05. Positive mean differences indicate higher inhibition at the first 
antibiotic (Anti. I) compared to the second (Anti. J). Unless otherwise stated, all Tukey HSD test comparison tables use the same interpretive conventions.

Table S5 Tukey’s HSD homogeneous groups for the antibiotic effects on the inhibition zone diameter of E. coli

Subset for 𝛼 = 0.05
Antibiotic N

1 2 3 4 5 6 7
CPM30 3 0.00
VA30 3 0.00

AMC20 3 0.00
CN30 3 0.00

AMP10 3 0.00
CD2 3 0.00
CIP5 3 0.00
TE30 3 0.00

TOB10 3 10.47
DOX30 3 11.47

LE5 3 13.67
AK30 3 15.60

AZM15 3 16.50 16.50
GEN10 3 17.43
COT25 3 24.37
IPM10 3 27.97

𝑃 1.000 .452 1.000 .619 .574 1.000 1.000

Means represent homogeneous subsets identified by Tukey’s HSD test; antibiotics within the same subset do not differ significantly in their inhibition levels. Higher mean 
values correspond to greater inhibition. Unless otherwise stated, all tables presenting Tukey HSD homogeneous groups use the same abbreviations and interpretive 
conventions.

Table S6. One-way ANOVA for the effect of antibiotic type on the mean inhibition zone diameter of S. aureus.

Source 𝑆𝑆 𝑑𝑓 𝑀𝑆 𝐹 𝑃 𝜂2 𝑂𝑃
Between Groups 3086.426 15 205.762 139.283 <0.001 0.985 1.000
Within Groups 47.273 32 1.477 — — — —

Total 4333.361 47 — — — — —
Levene’s Test (Median) — 𝑑𝑓1 = 15 𝑑𝑓2 = 16 — 0.442 — —

Table S7. Tukey’s HSD pairwise comparisons of antibiotics on the inhibition zone diameter of S. aureus.

AZM15 TE30 16.50000* .38938 <0.001 15.0561 17.9439

Comparison 95% Confidence Interval
Anti. I Anti. J

Mean Difference Std. Error 𝑃
Lower Bound Upper Bound

VA30 -18.76667-* .99240 <0.001 -22.4466- -15.0868-
AMC20 -11.23333-* .99240 <0.001 -14.9132- -7.5534-
COT25 -14.26667-* .99240 <0.001 -17.9466- -10.5868-
GEN10 -21.53333-* .99240 <0.001 -25.2132- -17.8534-
CN30 -18.50000-* .99240 <0.001 -22.1799- -14.8201-
LE5 -26.13333-* .99240 <0.001 -29.8132- -22.4534-

IPM10 -25.13333-* .99240 <0.001 -28.8132- -21.4534-
AMP10 .00000 .99240 1.000 -3.6799- 3.6799
TOB10 -17.70000-* .99240 <0.001 -21.3799- -14.0201-

CD2 -22.36667-* .99240 <0.001 -26.0466- -18.6868-
DOX30 -20.23333-* .99240 <0.001 -23.9132- -16.5534-
AK30 -17.06667-* .99240 <0.001 -20.7466- -13.3868-
CIP5 -22.50000-* .99240 <0.001 -26.1799- -18.8201-

COT25

AZM15 -26.06667-* .99240 <0.001 -29.7466- -22.3868-
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TE30 -26.96667-* .99240 <0.001 -30.6466- -23.2868-
AMC20 7.53333* .99240 <0.001 3.8534 11.2132
COT25 4.50000* .99240 .006 .8201 8.1799
GEN10 -2.76667- .99240 .324 -6.4466- .9132
CN30 .26667 .99240 1.000 -3.4132- 3.9466
LE5 -7.36667-* .99240 <0.001 -11.0466- -3.6868-

IPM10 -6.36667-* .99240 <0.001 -10.0466- -2.6868-
AMP10 18.76667* .99240 <0.001 15.0868 22.4466
TOB10 1.06667 .99240 .999 -2.6132- 4.7466

CD2 -3.60000- .99240 .060 -7.2799- .0799
DOX30 -1.46667- .99240 .977 -5.1466- 2.2132
AK30 1.70000 .99240 .928 -1.9799- 5.3799
CIP5 -3.73333-* .99240 .044 -7.4132- -.0534-

AZM15 -7.30000-* .99240 <0.001 -10.9799- -3.6201-

VA30

TE30 -8.20000-* .99240 <0.001 -11.8799- -4.5201-
COT25 -3.03333- .99240 .202 -6.7132- .6466
GEN10 -10.30000-* .99240 <0.001 -13.9799- -6.6201-
CN30 -7.26667-* .99240 <0.001 -10.9466- -3.5868-
LE5 -14.90000-* .99240 <0.001 -18.5799- -11.2201-

IPM10 -13.90000-* .99240 <0.001 -17.5799- -10.2201-
AMP10 11.23333* .99240 <0.001 7.5534 14.9132
TOB10 -6.46667-* .99240 <0.001 -10.1466- -2.7868-

CD2 -11.13333-* .99240 <0.001 -14.8132- -7.4534-
DOX30 -9.00000-* .99240 <0.001 -12.6799- -5.3201-
AK30 -5.83333-* .99240 <0.001 -9.5132- -2.1534-
CIP5 -11.26667-* .99240 <0.001 -14.9466- -7.5868-

AZM15 -14.83333-* .99240 <0.001 -18.5132- -11.1534-

AMC20

TE30 -15.73333-* .99240 <0.001 -19.4132- -12.0534-
GEN10 -7.26667-* .99240 <0.001 -10.9466- -3.5868-
CN30 -4.23333-* .99240 .013 -7.9132- -.5534-
LE5 -11.86667-* .99240 <0.001 -15.5466- -8.1868-

IPM10 -10.86667-* .99240 <0.001 -14.5466- -7.1868-
AMP10 14.26667* .99240 <0.001 10.5868 17.9466
TOB10 -3.43333- .99240 .088 -7.1132- .2466

CD2 -8.10000-* .99240 <0.001 -11.7799- -4.4201-
DOX30 -5.96667-* .99240 <0.001 -9.6466- -2.2868-
AK30 -2.80000- .99240 .307 -6.4799- .8799
CIP5 -8.23333-* .99240 <0.001 -11.9132- -4.5534-

AZM15 -11.80000-* .99240 <0.001 -15.4799- -8.1201-

COT25

TE30 -12.70000-* .99240 <0.001 -16.3799- -9.0201-
CN30 3.03333 .99240 .202 -.6466- 6.7132
LE5 -4.60000-* .99240 .005 -8.2799- -.9201-

IPM10 -3.60000- .99240 .060 -7.2799- .0799
AMP10 21.53333* .99240 <0.001 17.8534 25.2132
TOB10 3.83333* .99240 .035 .1534 7.5132

CD2 -.83333- .99240 1.000 -4.5132- 2.8466
DOX30 1.30000 .99240 .992 -2.3799- 4.9799
AK30 4.46667* .99240 .007 .7868 8.1466
CIP5 -.96667- .99240 1.000 -4.6466- 2.7132

AZM15 -4.53333-* .99240 .006 -8.2132- -.8534-

GEN10

TE30 -5.43333-* .99240 <0.001 -9.1132- -1.7534-
LE5 -7.63333-* .99240 <0.001 -11.3132- -3.9534-

IPM10 -6.63333-* .99240 <0.001 -10.3132- -2.9534-
AMP10 18.50000* .99240 <0.001 14.8201 22.1799
TOB10 .80000 .99240 1.000 -2.8799- 4.4799

CD2 -3.86667-* .99240 .032 -7.5466- -.1868-
DOX30 -1.73333- .99240 .918 -5.4132- 1.9466
AK30 1.43333 .99240 .982 -2.2466- 5.1132

CN30

CIP5 -4.00000-* .99240 .023 -7.6799- -.3201-
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Table S8. Tukey’s HSD homogeneous groups for the antibiotic effects on the inhibition zone diameter of S. aureus.

Subset for 𝛼 = 0.05
Antibiotic N

1 2 3 4 5 6 7 8 9 10
CPM30 3 0.00 — — — — — — — — —
AMP10 3 0.00 — — — — — — — — —
AMC20 3 — 11.23 — — — — — — — —
COT25 3 — 14.27 14.27 — — — — — — —
AK30 3 — — 17.07 17.07 — — — — — —

AZM15 -7.56667-* .99240 <0.001 -11.2466- -3.8868-
TE30 -8.46667-* .99240 <0.001 -12.1466- -4.7868-

IPM10 1.00000 .99240 1.000 -2.6799- 4.6799
AMP10 26.13333* .99240 <0.001 22.4534 29.8132
TOB10 8.43333* .99240 <0.001 4.7534 12.1132

CD2 3.76667* .99240 .041 .0868 7.4466
DOX30 5.90000* .99240 <0.001 2.2201 9.5799
AK30 9.06667* .99240 <0.001 5.3868 12.7466
CIP5 3.63333 .99240 .056 -.0466- 7.3132

AZM15 .06667 .99240 1.000 -3.6132- 3.7466

LE5

TE30 -.83333- .99240 1.000 -4.5132- 2.8466
AMP10 25.13333* .99240 <0.001 21.4534 28.8132
TOB10 7.43333* .99240 <0.001 3.7534 11.1132

CD2 2.76667 .99240 .324 -.9132- 6.4466
DOX30 4.90000* .99240 .002 1.2201 8.5799
AK30 8.06667* .99240 <0.001 4.3868 11.7466
CIP5 2.63333 .99240 .400 -1.0466- 6.3132

AZM15 -.93333- .99240 1.000 -4.6132- 2.7466

IPM10

TE30 -1.83333- .99240 .880 -5.5132- 1.8466
TOB10 -17.70000-* .99240 <0.001 -21.3799- -14.0201-

CD2 -22.36667-* .99240 <0.001 -26.0466- -18.6868-
DOX30 -20.23333-* .99240 <0.001 -23.9132- -16.5534-
AK30 -17.06667-* .99240 <0.001 -20.7466- -13.3868-
CIP5 -22.50000-* .99240 <0.001 -26.1799- -18.8201-

AZM15 -26.06667-* .99240 <0.001 -29.7466- -22.3868-

AMP10

TE30 -26.96667-* .99240 <0.001 -30.6466- -23.2868-
CD2 -4.66667-* .99240 .004 -8.3466- -.9868-

DOX30 -2.53333- .99240 .462 -6.2132- 1.1466
AK30 .63333 .99240 1.000 -3.0466- 4.3132
CIP5 -4.80000-* .99240 .003 -8.4799- -1.1201-

AZM15 -8.36667-* .99240 <0.001 -12.0466- -4.6868-

TOB10

TE30 -9.26667-* .99240 <0.001 -12.9466- -5.5868-
DOX30 2.13333 .99240 .722 -1.5466- 5.8132
AK30 5.30000* .99240 .001 1.6201 8.9799
CIP5 -.13333- .99240 1.000 -3.8132- 3.5466

AZM15 -3.70000-* .99240 .048 -7.3799- -.0201-
CD2

TE30 -4.60000-* .99240 .005 -8.2799- -.9201-
AK30 3.16667 .99240 .155 -.5132- 6.8466
CIP5 -2.26667- .99240 .637 -5.9466- 1.4132

AZM15 -5.83333-* .99240 <0.001 -9.5132- -2.1534-
DOX30

TE30 -6.73333-* .99240 <0.001 -10.4132- -3.0534-
CIP5 -5.43333-* .99240 <0.001 -9.1132- -1.7534-

AZM15 -9.00000-* .99240 <0.001 -12.6799- -5.3201-AK30
TE30 -9.90000-* .99240 <0.001 -13.5799- -6.2201-

AZM15 -3.56667- .99240 .065 -7.2466- .1132
CIP5

TE30 -4.46667-* .99240 .007 -8.1466- -.7868-
AZM15 TE30 -.90000- .99240 1.000 -4.5799- 2.7799
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TOB10 3 — — 17.70 17.70 — — — — — —
CN30 3 — — — 18.50 18.50 — — — — —
VA30 3 — — — 18.77 18.77 18.77 — — — —

DOX30 3 — — — 20.23 20.23 20.23 20.23 — — —
GEN10 3 — — — — 21.53 21.53 21.53 21.53 — —

CD2 3 — — — — — 22.37 22.37 22.37 — —
CIP5 3 — — — — — — 22.50 22.50 22.50 —

IPM10 3 — — — — — — — 25.13 25.13 25.13
AZM15 3 — — — — — — — — 26.07 26.07

LE5 3 — — — — — — — — 26.13 26.13
TE30 3 — — — — — — — — — 26.97

𝑃 1.000 .202 .088 .155 .202 .060 .637 .060 .056 .880

Table S9. Three-way ANOVA for the interactive effects of concentration, plant part, and bacterial species on the mean Inhibition zone diameter.

Source 𝑆𝑆 𝑑𝑓 𝑀𝑆 𝐹 𝑃 𝜂2 𝑂𝑃
Concentration 3490.555 7 498.651 6106.577 <0.001 0.999 1.000

Plant Part 1439.522 1 1439.522 17628.680 <0.001 0.997 1.000
Bacteria 4905.285 1 4905.285 60071.111 <0.001 0.999 1.000

Concentration × Plant Part 41.154 4 10.288 125.994 <0.001 0.916 1.000
Concentration × Bacteria 20.092 4 5.023 61.513 <0.001 0.842 1.000

Plant Part × Bacteria 27.486 1 27.486 336.602 <0.001 0.880 1.000
Concentration × Plant Part × 

Bacteria 40.298 4 10.074 123.374 <0.001 0.915 1.000

Error 3.756 46 0.082 — — — —
Corrected Total 8146.811 68 — — — — —

Levene’s Test (Median) — 𝑑𝑓1 = 22 𝑑𝑓2 = 46 — 0.807 — —
a. R Squared = 1.000 (Adjusted R Squared = 0.999)

Table S10. One-way ANOVA for the effect of different concentrations of flower extract on the mean inhibition zone diameter of E. coli.

Source 𝑆𝑆 𝑑𝑓 𝑀𝑆 𝐹 𝑃 𝜂2 𝑂𝑃
Between Groups 285.002 4 71.250 855.142 <0.001 0.997 1.000
Within Groups 0.833 10 0.083 — — — —

Total 285.835 14 — — — — —
Levene’s Test (Median) — 𝑑𝑓1 = 4 𝑑𝑓2 = 10 — 0.563 — —

Table S11. Tukey’s HSD pairwise comparisons of flower extract concentrations on the inhibition zone diameter of E. coli.

Comparison 95% Confidence Interval
Conc. I ( mg/ml) Conc. J ( mg/ml)

Mean Difference Std. Error 𝑃
Lower Bound Upper Bound

10 1.89667* 0.23568 <0.001 1.1210 2.6723
5 6.12333* 0.23568 <0.001 5.3477 6.8990

2.5 7.97000* 0.23568 <0.001 7.1943 8.7457
20 

1.25 12.23667* 0.23568 <0.001 11.4610 13.0123
5 4.22667* 0.23568 <0.001 3.4510 5.0023

2.5 6.07333* 0.23568 <0.001 5.2977 6.849010
1.25 10.34000* 0.23568 <0.001 9.5643 11.1157
2.5 1.84667* 0.23568 <0.001 1.0710 2.6223

5
1.25 6.11333* 0.23568 <0.001 5.3377 6.8890

2.5 1.25 4.26667* 0.23568 <0.001 3.4910 5.0423
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Table S12. Tukey’s HSD homogeneous subsets for the flower extract concentrations on the inhibition zone diameter of E. coli

Subset for 𝛼 = 0.05
Conc. (mg/mL) N

1 2 3 4 5
1.25 3 9.01 — — — —
2.5 3 — 13.28 — — —
5 3 — — 15.12 — —

10 3 — — — 19.35 —
20 3 — — — — 21.25
𝑃 1.00 1.00 1.00 1.00 1.00

Table S13. One-way ANOVA for the effect of different concentrations of leave extract on the mean inhibition zone diameter of E. coli.

Source 𝑆𝑆 𝑑𝑓 𝑀𝑆 𝐹 𝑃 𝜂2 𝑂𝑃
Between Groups 546.025 4 136.506 3763.269 <0.001 0.9993 1.000
Within Groups 0.363 10 0.036 — — — —

Total 285.835 14 — — — — —
Levene’s Test (Median) — 𝑑𝑓1 = 4 𝑑𝑓2 = 5 — 0.274 — —

Table S14. Tukey’s HSD pairwise comparisons of leave extract concentrations on the inhibition zone diameter of E. coli.

Table S15. Tukey’s HSD homogeneous subsets for the leave extract concentrations on the inhibition zone diameter of E. coli

Subset for 𝛼 = 0.05
Conc. (mg/mL) N

1 2 3 4
1.25 3 0.00 — — —

2.5 3 0.00 — — —

5 3 — 9.50 — —

10 3 — — 12.08 —

20 3 — — — 14.22

𝑃 — 1.00 1.00 1.00 1.00

Comparison 95% Confidence Interval
Conc. I ( mg/ml) Conc. J ( mg/ml)

Mean Difference Std. Error 𝑃
Lower Bound Upper Bound

10 2.14333* 0.15551 <0.001 1.6315 2.6551
5 4.72333* 0.15551 <0.001 4.2115 5.2351

2.5 14.22000* 0.15551 <0.001 13.7082 14.7318
20 

1.25 14.22000* 0.15551 <0.001 13.7082 14.7318
5 2.58000* 0.15551 <0.001 2.0682 3.0918

2.5 12.07667* 0.15551 <0.001 11.5649 12.588510
1.25 12.07667* 0.15551 <0.001 11.5649 12.5885
2.5 9.49667* 0.15551 <0.001 8.9849 10.0085

5
1.25 9.49667* 0.15551 <0.001 8.9849 10.0085

2.5 1.25 0.00000 0.15551 1.000 –0.5118 0.5118
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Table S16. One-way ANOVA for the effect of different concentrations of flower extract on the mean inhibition zone diamete r of S. aureus.

Source 𝑆𝑆 𝑑𝑓 𝑀𝑆 𝐹 𝑃 𝜂2 𝑂𝑃
Between Groups 2498.574 7 356.939 3870.832 <0.001 0.9994 1.000
Within Groups 1.475 16 0.092 — — — —

Total 2500.049 23 — — — — —
Levene’s Test (Median) — 𝑑𝑓1 = 7 𝑑𝑓2 = 7 — 0.688 — —

Table S17. Tukey’s HSD pairwise comparisons of flower extract concentrations on the inhibition zone diameter of S. aureus.

Table S18. Tukey’s HSD homogeneous subsets for the flower extract concentrations on the inhibition zone diameter of S. aureus.

Subset for 𝛼 = 0.05
Conc. (mg/mL) N

1 2 3 4 5 6 7
0.156 3 12.02 — — — — — —
0.312 3 — 15.16 — — — — —
0.625 3 — — 22.14 — — — —
1.25 3 — — — 26.22 — — —
2.5 3 — — — — 33.21 — —
5 3 — — — — — 35.76 —

10 3 — — — — — — 40.00
20 3 — — — — — — 40.00
𝑃 — 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Comparison 95% Confidence Interval
Conc. I ( mg/ml) Conc. J ( mg/ml)

Mean Difference Std. Error 𝑃
Lower Bound Upper Bound

10 .00000 .24794 1.000 -.8584- .8584
5 4.24000* .24794 .000 3.3816 5.0984

2.5 6.79000* .24794 .000 5.9316 7.6484
1.25 13.77667* .24794 .000 12.9183 14.6351

0.625 17.86000* .24794 .000 17.0016 18.7184
0.312 24.83667* .24794 .000 23.9783 25.6951

20 

0.156 27.97667* .24794 .000 27.1183 28.8351
5 4.24000* .24794 .000 3.3816 5.0984

2.5 6.79000* .24794 .000 5.9316 7.6484
1.25 13.77667* .24794 .000 12.9183 14.6351

0.625 17.86000* .24794 .000 17.0016 18.7184
0.312 24.83667* .24794 .000 23.9783 25.6951

10

0.156 27.97667* .24794 .000 27.1183 28.8351
2.5 2.55000* .24794 .000 1.6916 3.4084

1.25 9.53667* .24794 .000 8.6783 10.3951
0.625 13.62000* .24794 .000 12.7616 14.4784
0.312 20.59667* .24794 .000 19.7383 21.4551

5

0.156 23.73667* .24794 .000 22.8783 24.5951
1.25 6.98667* .24794 .000 6.1283 7.8451

0.625 11.07000* .24794 .000 10.2116 11.9284
0.312 18.04667* .24794 .000 17.1883 18.9051

2.5

0.156 21.18667* .24794 .000 20.3283 22.0451
0.625 4.08333* .24794 .000 3.2249 4.9417
0.312 11.06000* .24794 .000 10.2016 11.91841.25
0.156 14.20000* .24794 .000 13.3416 15.0584
0.312 6.97667* .24794 .000 6.1183 7.8351

0.625
0.156 10.11667* .24794 .000 9.2583 10.9751

0.312 0.156 3.14000* .24794 .000 2.2816 3.9984
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Table S19. One-way ANOVA for the effect of different concentrations of leave extract on the mean inhibition zone diameter of S. aureus.

Source 𝑆𝑆 𝑑𝑓 𝑀𝑆 𝐹 𝑃 𝜂2 𝑂𝑃
Between Groups 262.498 4 65.624 604.871 <0.001 0.997 1.000
Within Groups 1.085 10 0.108 — — — —

Total 263.583 14 — — — — —
Levene’s Test (Median) — 𝑑𝑓1 = 4 𝑑𝑓2 = 8 — 0.874 — —

Table S20. Tukey’s HSD pairwise comparisons of leave extract concentrations on the inhibition zone diameter of S. aureus.

Table S21. Tukey’s HSD homogeneous subsets for the leave extract concentrations on the inhibition zone diameter of S. aureus.

Subset for 𝛼 = 0.05
Conc. (mg/mL) N

1 2 3 4 5
1.25 3 18.54 — — — —
2.5 3 — 20.62 — — —
5 3 — — 23.05 — —

10 3 — — — 27.46 —
20 3 — — — — 29.78
𝑃 1.00 1.00 1.00 1.00 1.00

 

Table S22. Independent samples t-Test comparing flower and leave extracts at different concentrations on the inhibition zone diameter of E. coli.

Mean ± SD 95% 𝐶𝐼 Levene
Cohen’

s
Hedges

’
Glass’

sConc. 
(mg/mL)

Flower Leave
𝑡 𝑑𝑓 𝑃 𝑀𝐷

Lowe
r Upper 𝐹 𝑃 𝐷 𝐺 Δ

20 21.25 ± 0.14 14.22 ± 0.30 36.88 4 <0.001 7.03 6.50 7.56 2.09 0.22 30.11 24.02 23.33
10 19.35 ± 0.49 12.08± 0.12 24.89 4 <0.001 7.27 6.46 8.08 5.46 0.08 20.32 16.22 62.29
5 15.12± 0.18 9.50± 0.28 29.70 4 <0.001 5.63 5.10 6.15 0.68 0.46 24.25 19.35 20.27

2.5 13.28± 0.33 0.00 ± 0.00 70.75 4 <0.001 13.28 12.76 13.80 4.13 0.11 57.77 46.09 —
1.25 9.01± 0.14 0.00± 0.00 111.47 4 <0.001 9.01 8.79 9.23 13.47 0.02 91.02 72.62 —

Data are expressed as mean ± standard deviation (SD). CI: confidence interval; MD: mean difference; F and P values correspond to Levene’s test for equality of variances. 
Effect sizes were calculated using Cohen’s d, Hedges’ g, and Glass’s Δ. A dash (—) indicates that effect size could not be computed due to zero variance in the leave 
extract group. All effects were evaluated at α = 0.05. Abbreviations and statistical conventions are identical across all subsequent t-test tables.

Comparison 95% Confidence Interval
Conc. I ( mg/ml) Conc. J ( mg/ml)

Mean Difference Std. Error 𝑃
Lower Bound Upper Bound

10 2.32000* .26894 .000 1.4349 3.2051
5 6.73333* .26894 .000 5.8482 7.6184

2.5 9.16000* .26894 .000 8.2749 10.0451
20 

1.25 11.24333* .26894 .000 10.3582 12.1284
5 4.41333* .26894 .000 3.5282 5.2984

2.5 6.84000* .26894 .000 5.9549 7.725110
1.25 8.92333* .26894 .000 8.0382 9.8084
2.5 2.42667* .26894 .000 1.5416 3.3118

5
1.25 4.51000* .26894 .000 3.6249 5.3951

2.5 1.25 2.08333* .26894 .000 1.1982 2.9684
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Table S23. Independent samples t-Test comparing flower and leave extracts at different concentrations on the inhibition zone diameter of S. aureus.

Mean ± SD 95% 𝐶𝐼 Levene
Cohen’

s
Hedges

’
Glass’

sConc. 
(mg/mL)

Flower leave
𝑡 𝑑𝑓 𝑃 𝑀𝐷

Lowe
r Upper 𝐹 𝑃 𝐷 𝐺 Δ

20 40.00 ± 0.00 29.78 ± 0.33 53.57 4 <0.001 10.22 9.69 10.75 4.797 0.094 43.74 34.90 30.93
10 40.00 ± 0.00 27.46 ± 0.27 81.92 4 <0.001 12.54 12.11 12.96 7.878 0.048 66.89 53.37 47.30
5 35.76 ± 0.49 23.05 ± 0.20 41.58 4 <0.001 12.71 11.86 13.56 3.965 0.117 33.95 27.09 62.31

2.5 33.21 ± 0.47 20.62 ± 0.48 32.36 4 <0.001 12.59 11.51 13.67 0.007 0.939 26.43 21.08 26.15
1.25 26.22 ± 0.33 18.54 ± 0.29 29.75 4 <0.001 7.69 6.97 8.40 0.055 0.827 24.29 19.38 25.68

 

Table S24. One-way ANOVA for evaluating the effects of flower extract concentrations and antibiotics on the inhibition zone diameter of E. coli.

Source 𝑆𝑆 𝑑𝑓 𝑀𝑆 𝐹 𝑃 𝜂² 𝑂𝑃
Between Groups 5172.699 20 258.635 1339.284 <0.001 0.998 1.000
Within Groups 8.111 42 0.193 — — — —

Total 5180.810 62 — — — — —
Levene’s Test (Median) — 𝑑𝑓1 = 20 𝑑𝑓2 = 12 — 0.097 — —

Table S25. Tukey’s HSD pairwise comparisons of flower extract concentrations and antibiotics on the inhibition zone diameter of E. coli.

Comparison 95% Confidence Interval
Conc. I (mg/ml) Anti. J

Mean Difference Std. Error 𝑃 Lower Bound Upper Bound
CPM30 21.24667* .35881 <0.001 19.8811 22.6123
VA30 21.24667* .35881 <0.001 19.8811 22.6123

AMC20 21.24667* .35881 <0.001 19.8811 22.6123
COT25 -3.12000-* .35881 <0.001 -4.4856- -1.7544-
GEN10 3.82000* .35881 <0.001 2.4544 5.1856
CN30 21.24667* .35881 <0.001 19.8811 22.6123
LE5 7.58000* .35881 <0.001 6.2144 8.9456

IPM10 -6.72000-* .35881 <0.001 -8.0856- -5.3544-
AMP10 21.24667* .35881 <0.001 19.8811 22.6123
TOB10 10.78000* .35881 <0.001 9.4144 12.1456

CD2 21.24667* .35881 <0.001 19.8811 22.6123
DOX30 9.78000* .35881 <0.001 8.4144 11.1456
AK30 5.64667* .35881 <0.001 4.2811 7.0123
CIP5 21.24667* .35881 <0.001 19.8811 22.6123

AZM15 4.74667* .35881 <0.001 3.3811 6.1123

20

TE30 21.24667* .35881 <0.001 19.8811 22.6123
CPM30 19.35000* .35881 <0.001 17.9844 20.7156
VA30 19.35000* .35881 <0.001 17.9844 20.7156

AMC20 19.35000* .35881 <0.001 17.9844 20.7156
COT25 -5.01667-* .35881 <0.001 -6.3823- -3.6511-
GEN10 1.92333* .35881 .001 .5577 3.2889
CN30 19.35000* .35881 <0.001 17.9844 20.7156
LE5 5.68333* .35881 <0.001 4.3177 7.0489

IPM10 -8.61667-* .35881 <0.001 -9.9823- -7.2511-
AMP10 19.35000* .35881 <0.001 17.9844 20.7156
TOB10 8.88333* .35881 <0.001 7.5177 10.2489

CD2 19.35000* .35881 <0.001 17.9844 20.7156
DOX30 7.88333* .35881 <0.001 6.5177 9.2489
AK30 3.75000* .35881 <0.001 2.3844 5.1156
CIP5 19.35000* .35881 <0.001 17.9844 20.7156

AZM15 2.85000* .35881 <0.001 1.4844 4.2156

10

TE30 19.35000* .35881 <0.001 17.9844 20.7156
CPM30 15.12333* .35881 <0.001 13.7577 16.4889
VA30 15.12333* .35881 <0.001 13.7577 16.48895

AMC20 15.12333* .35881 <0.001 13.7577 16.4889
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COT25 -9.24333-* .35881 <0.001 -10.6089- -7.8777-
GEN10 -2.30333-* .35881 <0.001 -3.6689- -.9377-
CN30 15.12333* .35881 <0.001 13.7577 16.4889
LE5 1.45667* .35881 <0.001 .0911 2.8223

IPM10 -12.84333-* .35881 <0.001 -14.2089- -11.4777-
AMP10 15.12333* .35881 <0.001 13.7577 16.4889
TOB10 4.65667* .35881 <0.001 3.2911 6.0223

CD2 15.12333* .35881 <0.001 13.7577 16.4889
DOX30 3.65667* .35881 <0.001 2.2911 5.0223
AK30 -.47667- .35881 .998 -1.8423- .8889
CIP5 15.12333* .35881 <0.001 13.7577 16.4889

AZM15 -1.37667-* .35881 .046 -2.7423- -.0111-
TE30 15.12333* .35881 <0.001 13.7577 16.4889

CPM30 13.27667* .35881 <0.001 11.9111 14.6423
VA30 13.27667* .35881 <0.001 11.9111 14.6423

AMC20 13.27667* .35881 <0.001 11.9111 14.6423
COT25 -11.09000-* .35881 <0.001 -12.4556- -9.7244-
GEN10 -4.15000-* .35881 <0.001 -5.5156- -2.7844-
CN30 13.27667* .35881 <0.001 11.9111 14.6423
LE5 -.39000- .35881 1.000 -1.7556- .9756

IPM10 -14.69000-* .35881 <0.001 -16.0556- -13.3244-
AMP10 13.27667* .35881 <0.001 11.9111 14.6423
TOB10 2.81000* .35881 <0.001 1.4444 4.1756

CD2 13.27667* .35881 <0.001 11.9111 14.6423
DOX30 1.81000* .35881 .001 .4444 3.1756
AK30 -2.32333-* .35881 <0.001 -3.6889- -.9577-
CIP5 13.27667* .35881 <0.001 11.9111 14.6423

AZM15 -3.22333-* .35881 <0.001 -4.5889- -1.8577-

2.5

TE30 13.27667* .35881 <0.001 11.9111 14.6423
CPM30 9.01000* .35881 <0.001 7.6444 10.3756
VA30 9.01000* .35881 <0.001 7.6444 10.3756

AMC20 9.01000* .35881 <0.001 7.6444 10.3756
COT25 -15.35667-* .35881 <0.001 -16.7223- -13.9911-
GEN10 -8.41667-* .35881 <0.001 -9.7823- -7.0511-
CN30 9.01000* .35881 <0.001 7.6444 10.3756
LE5 -4.65667-* .35881 <0.001 -6.0223- -3.2911-

IPM10 -18.95667-* .35881 <0.001 -20.3223- -17.5911-
AMP10 9.01000* .35881 <0.001 7.6444 10.3756
TOB10 -1.45667-* .35881 .026 -2.8223- -.0911-

CD2 9.01000* .35881 <0.001 7.6444 10.3756
DOX30 -2.45667-* .35881 <0.001 -3.8223- -1.0911-
AK30 -6.59000-* .35881 <0.001 -7.9556- -5.2244-
CIP5 9.01000* .35881 <0.001 7.6444 10.3756

AZM15 -7.49000-* .35881 <0.001 -8.8556- -6.1244-

1.25

TE30 9.01000* .35881 <0.001 7.6444 10.3756

Table S26. Tukey’s HSD homogeneous subsets for the flower extract concentrations and antibiotics on the inhibition zone diameter of E. coli.

Subset for 𝛼 = 0.05Group / 
Treatment N

1 2 3 4 5 6 7 8 9 10 11
CPM30 3 0.00 — — — — — — — — — —
VA30 3 0.00 — — — — — — — — — —

AMC20 3 0.00 — — — — — — — — — —
CN30 3 0.00 — — — — — — — — — —

AMP10 3 0.00 — — — — — — — — — —
CD2 3 0.00 — — — — — — — — — —
CIP5 3 0.00 — — — — — — — — — —
TE30 3 0.00 — — — — — — — — — —

1.25 mg/ml 3 — 9.01 — — — — — — — — —
TOB10 3 — — 10.47 — — — — — — — —
DOX30 3 — — 11.47 — — — — — — — —

2.5 mg/ml 3 — — — 13.28 — — — — — — —
LE5 3 — — — 13.67 — — — — — — —
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5 mg/ml 3 — — — — 15.12 — — — — — —
AK30 3 — — — — 15.60 15.60 — — — — —

AZM15 3 — — — — — 16.50 16.50 — — — —
GEN10 3 — — — — — — 17.43 — — — —

10 mg/ml 3 — — — — — — — 19.35 — — —
20 mg/ml 3 — — — — — — — — 21.25 — —

COT25 3 — — — — — — — — 24.37 —
IPM10 3 — — — — — — — — — — 27.97

𝑃 1.000 1.000 .418 1.000 .998 .606 .555 1.000 1.000 1.000 1.000

Table S27. One-way ANOVA for evaluating the effects of flower extract concentrations and antibiotics on the inhibition zone diameter of S. aureus.

Source 𝑆𝑆 𝑑𝑓 𝑀𝑆 𝐹 𝑃 𝜂² 𝑂𝑃
Between Groups 7196.487 23 312.891 308.085 <0.001 0.994 1.000
Within Groups 48.749 48 1.016 — — — —

Total 7245.236 71 — — — — —
Levene’s Test (Median) — 𝑑𝑓1 = 23 𝑑𝑓2 = 18 — 0.204 — —

Table S28. Tukey’s HSD pairwise comparisons of flower extract concentrations and antibiotics on the inhibition zone diameter of S. aureus.

Comparison 95% Confidence Interval
Conc. I (mg/ml) Anti. J

Mean Difference Std. Error 𝑃 Lower Bound Upper Bound
CPM30 40.00000* .82284 .000 36.8284 43.1716
VA30 21.23333* .82284 .000 18.0617 24.4049

AMC20 28.76667* .82284 .000 25.5951 31.9383
COT25 25.73333* .82284 .000 22.5617 28.9049
GEN10 18.46667* .82284 .000 15.2951 21.6383
CN30 21.50000* .82284 .000 18.3284 24.6716
LE5 13.86667* .82284 .000 10.6951 17.0383

IPM10 14.86667* .82284 .000 11.6951 18.0383
AMP10 40.00000* .82284 .000 36.8284 43.1716
TOB10 22.30000* .82284 .000 19.1284 25.4716

CD2 17.63333* .82284 .000 14.4617 20.8049
DOX30 19.76667* .82284 .000 16.5951 22.9383
AK30 22.93333* .82284 .000 19.7617 26.1049
CIP5 17.50000* .82284 .000 14.3284 20.6716

AZM15 13.93333* .82284 .000 10.7617 17.1049

20 

TE30 13.03333* .82284 .000 9.8617 16.2049
CPM30 40.00000* .82284 .000 36.8284 43.1716
VA30 21.23333* .82284 .000 18.0617 24.4049

AMC20 28.76667* .82284 .000 25.5951 31.9383
COT25 25.73333* .82284 .000 22.5617 28.9049
GEN10 18.46667* .82284 .000 15.2951 21.6383
CN30 21.50000* .82284 .000 18.3284 24.6716
LE5 13.86667* .82284 .000 10.6951 17.0383

IPM10 14.86667* .82284 .000 11.6951 18.0383
AMP10 40.00000* .82284 .000 36.8284 43.1716
TOB10 22.30000* .82284 .000 19.1284 25.4716

CD2 17.63333* .82284 .000 14.4617 20.8049
DOX30 19.76667* .82284 .000 16.5951 22.9383
AK30 22.93333* .82284 .000 19.7617 26.1049
CIP5 17.50000* .82284 .000 14.3284 20.6716

AZM15 13.93333* .82284 .000 10.7617 17.1049

10 

TE30 13.03333* .82284 .000 9.8617 16.2049
CPM30 35.76000* .82284 .000 32.5884 38.9316
VA30 16.99333* .82284 .000 13.8217 20.1649

AMC20 24.52667* .82284 .000 21.3551 27.6983
COT25 21.49333* .82284 .000 18.3217 24.6649
GEN10 14.22667* .82284 .000 11.0551 17.3983

5 

CN30 17.26000* .82284 .000 14.0884 20.4316



Journal Name  ARTICLE

This journal is © The Royal Society of Chemistry 20xx J. Name., 2013, 00, 1-3 | 21

Please do not adjust margins

Please do not adjust margins

LE5 9.62667* .82284 .000 6.4551 12.7983
IPM10 10.62667* .82284 .000 7.4551 13.7983
AMP10 35.76000* .82284 .000 32.5884 38.9316
TOB10 18.06000* .82284 .000 14.8884 21.2316

CD2 13.39333* .82284 .000 10.2217 16.5649
DOX30 15.52667* .82284 .000 12.3551 18.6983
AK30 18.69333* .82284 .000 15.5217 21.8649
CIP5 13.26000* .82284 .000 10.0884 16.4316

AZM15 9.69333* .82284 .000 6.5217 12.8649
TE30 8.79333* .82284 .000 5.6217 11.9649

CPM30 33.21000* .82284 .000 30.0384 36.3816
VA30 14.44333* .82284 .000 11.2717 17.6149

AMC20 21.97667* .82284 .000 18.8051 25.1483
COT25 18.94333* .82284 .000 15.7717 22.1149
GEN10 11.67667* .82284 .000 8.5051 14.8483
CN30 14.71000* .82284 .000 11.5384 17.8816
LE5 7.07667* .82284 .000 3.9051 10.2483

IPM10 8.07667* .82284 .000 4.9051 11.2483
AMP10 33.21000* .82284 .000 30.0384 36.3816
TOB10 15.51000* .82284 .000 12.3384 18.6816

CD2 10.84333* .82284 .000 7.6717 14.0149
DOX30 12.97667* .82284 .000 9.8051 16.1483
AK30 16.14333* .82284 .000 12.9717 19.3149
CIP5 10.71000* .82284 .000 7.5384 13.8816

AZM15 7.14333* .82284 .000 3.9717 10.3149

2.5

TE30 6.24333* .82284 .000 3.0717 9.4149
CPM30 26.22333* .82284 .000 23.0517 29.3949
VA30 7.45667* .82284 .000 4.2851 10.6283

AMC20 14.99000* .82284 .000 11.8184 18.1616
COT25 11.95667* .82284 .000 8.7851 15.1283
GEN10 4.69000* .82284 .000 1.5184 7.8616
CN30 7.72333* .82284 .000 4.5517 10.8949
LE5 .09000 .82284 1.000 -3.0816- 3.2616

IPM10 1.09000 .82284 .999 -2.0816- 4.2616
AMP10 26.22333* .82284 .000 23.0517 29.3949
TOB10 8.52333* .82284 .000 5.3517 11.6949

CD2 3.85667* .82284 .005 .6851 7.0283
DOX30 5.99000* .82284 .000 2.8184 9.1616
AK30 9.15667* .82284 .000 5.9851 12.3283
CIP5 3.72333* .82284 .007 .5517 6.8949

AZM15 .15667 .82284 1.000 -3.0149- 3.3283

1.25

TE30 -.74333- .82284 1.000 -3.9149- 2.4283
CPM30 22.14000* .82284 .000 18.9684 25.3116
VA30 3.37333* .82284 .026 .2017 6.5449

AMC20 10.90667* .82284 .000 7.7351 14.0783
COT25 7.87333* .82284 .000 4.7017 11.0449
GEN10 .60667 .82284 1.000 -2.5649- 3.7783
CN30 3.64000* .82284 .010 .4684 6.8116
LE5 -3.99333-* .82284 .003 -7.1649- -.8217-

IPM10 -2.99333- .82284 .087 -6.1649- .1783
AMP10 22.14000* .82284 .000 18.9684 25.3116
TOB10 4.44000* .82284 .000 1.2684 7.6116

CD2 -.22667- .82284 1.000 -3.3983- 2.9449
DOX30 1.90667 .82284 .788 -1.2649- 5.0783
AK30 5.07333* .82284 .000 1.9017 8.2449
CIP5 -.36000- .82284 1.000 -3.5316- 2.8116

AZM15 -3.92667-* .82284 .003 -7.0983- -.7551-

0.625

TE30 -4.82667-* .82284 .000 -7.9983- -1.6551-
CPM30 15.16333* .82284 .000 11.9917 18.3349
VA30 -3.60333-* .82284 .011 -6.7749- -.4317-

AMC20 3.93000* .82284 .003 .7584 7.1016
COT25 .89667 .82284 1.000 -2.2749- 4.0683
GEN10 -6.37000-* .82284 .000 -9.5416- -3.1984-
CN30 -3.33667-* .82284 .029 -6.5083- -.1651-
LE5 -10.97000-* .82284 .000 -14.1416- -7.7984-

0.312

IPM10 -9.97000-* .82284 .000 -13.1416- -6.7984-
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AMP10 15.16333* .82284 .000 11.9917 18.3349
TOB10 -2.53667- .82284 .288 -5.7083- .6349

CD2 -7.20333-* .82284 .000 -10.3749- -4.0317-
DOX30 -5.07000-* .82284 .000 -8.2416- -1.8984-
AK30 -1.90333- .82284 .790 -5.0749- 1.2683
CIP5 -7.33667-* .82284 .000 -10.5083- -4.1651-

AZM15 -10.90333-* .82284 .000 -14.0749- -7.7317-
TE30 -11.80333-* .82284 .000 -14.9749- -8.6317-

CPM30 12.02333* .82284 .000 8.8517 15.1949
VA30 -6.74333-* .82284 .000 -9.9149- -3.5717-

AMC20 .79000 .82284 1.000 -2.3816- 3.9616
COT25 -2.24333- .82284 .512 -5.4149- .9283
GEN10 -9.51000-* .82284 .000 -12.6816- -6.3384-
CN30 -6.47667-* .82284 .000 -9.6483- -3.3051-
LE5 -14.11000-* .82284 .000 -17.2816- -10.9384-

IPM10 -13.11000-* .82284 .000 -16.2816- -9.9384-
AMP10 12.02333* .82284 .000 8.8517 15.1949
TOB10 -5.67667-* .82284 .000 -8.8483- -2.5051-

CD2 -10.34333-* .82284 .000 -13.5149- -7.1717-
DOX30 -8.21000-* .82284 .000 -11.3816- -5.0384-
AK30 -5.04333-* .82284 .000 -8.2149- -1.8717-
CIP5 -10.47667-* .82284 .000 -13.6483- -7.3051-

AZM15 -14.04333-* .82284 .000 -17.2149- -10.8717-

0.156

TE30 -14.94333-* .82284 .000 -18.1149- -11.7717-

Table S29. Tukey’s HSD homogeneous subsets for the flower extract concentrations and antibiotics on the inhibition zone diameter of S. aureus.

Subset for 𝛼 = 0.05Group / 
Treatment N

1 2 3 4 5 6 7 8 9 10 11 12
CPM30 3 0.00 — — — — — — — — — — —
AMP10 3 0.00 — — — — — — — — — — —
AMC20 3 — 11.23 — — — — — — — — — —

0.156 mg/ml 3 — 12.02 12.02 — — — — — — — — —
COT25 3 — 14.27 14.27 14.27 — — — — — — — —

0.312 mg/ml 3 — — 15.16 15.16 15.16 — — — — — — —
AK30 3 — — — 17.07 17.07 17.07 — — — — — —

TOB10 3 — — — — 17.70 17.70 — — — — — —
CN30 3 — — — — — 18.50 18.50 — — — — —
VA30 3 — — — — — 18.77 18.77 — — — — —

DOX30 3 — — — — — 20.23 20.23 20.23 — — — —
GEN10 3 — — — — — — 21.53 21.53 — — — —

0.625 mg/ml 3 — — — — — — — 22.14 22.14 — — —
CD2 3 — — — — — — — 22.37 22.37 — — —
CIP5 3 — — — — — — — 22.50 22.50 — — —

IPM10 3 — — — — — — — — 25.13 25.13 — —
AZM15 3 — — — — — — — — — 26.07 — —

LE5 3 — — — — — — — — — 26.13 — —
1.25 mg/ml 3 — — — — — — — — — 26.22 — —

TE30 3 — — — — — — — — — 26.97 — —
2.5 mg/ml 3 — — — — — — — — — — 33.21 —
5 mg/ml 3 — — — — — — — — — — 35.76 —

10 mg/ml 3 — — — — — — — — — — — 40.00
20 mg/ml 3 — — — — — — — — — — — 40.00

𝑃 1.000 .077 .055 .150 .288 .051 .077 .492 .087 .837 .280 1.000
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