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1. Calculating the energetic content of sucrose, glucose, and fructose.

The most common values given for the energetic content of nectar sugars are those derived from the
enthalpy of combustion (AcH°) for each of these compounds (Brown et al. 2008; Schmid et al. 2011,
Balfour et al. 2015). The enthalpy of combustion can be calculated from the enthalpy of formation
using Hess’s law and the known enthalpy of formation (AH°) for the combustion products (CO, and
H.0). These are directly available from the CRC Handbook of Chemistry and Physics (Lide 2004) with
AfH° for sucrose = -2226.1, glucose = -1273.3, fructose = -1265.6, CO, = -393.510 and H,0 = -285.830
kJ/mol, all at a temperature of 298.15 K (Lide 2004).

Following Hess’s law, AcH® = 5 (A¢H® of the products) — 5( AsH° of the reactants) (Lide 2004).
For fructose and glucose the combustion reaction is:

CeH1206 + 60, = 6CO; + 6H,0

And for sucrose the combustion reaction is:

C12H2,011 + 120, - 12CO; + 11H,0

Hence for the three sugars the enthalpy of combustion can be calculated as follows:

AH° (sucrose) = [12(-393.51) + 11(-285.83)]-(-2226.1) = -5640.15 kJ / mol

AcH® (glucose) = [6(-393.51) + 6(-285.83)]-(-1273.3) = -2802.74 ki / mol

AcH® (B-D-fructose) = [6(-393.51) + 6(-285.83)]-(-1265.6) = -2810.44 kJ / mol

Energy in kJ / mol can be converted to Calories (kcal) as there are 4.184 kJ per kcal (using the definition

for the thermochemical calorie) (Lide 2004).
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2. Converting between % w/w and % w/v (g / 100 ml solution) for solutions with

multiple sugars

Here we give worked examples for converting between % w/w and % w/v (g / 100 ml solution) for

sugar solutions containing multiple sugars, using equations 4 and 5 from the main text.

As an example for converting to % w/v from % w/w, consider a nectar which contains 10% w/w
sucrose, 15% w/w glucose and 12% w/w fructose. The total sugar content (in g) in 100 g of solution is

equivalent to Cy, compinea = 10 + 15 + 12 = 37 and, using Equation 4:

for sucrose, Cy, sygar = 10, therefore Cy, g g4 = 10 X (0.998709 + 3.7430E73 x 37 +
1.7639E75 x 37%2) = 11.6% w/v,

for glucose, Cy, sygar = 15, therefore €, sy g0 = 15 X (0.998709 + 3.7430E73 x 37 +
1.7639E~> x 372) = 17.4% w/v.

For fructose, Cy sygar = 12, therefore Cy, g gqr = 12 X (0.998709 + 3.7430E73 x 37 +
1.7639E~> x 37%) = 13.9% w/v.

Here, as % w/v is equivalent to g / 100 ml (and therefore mg / 100 ul) of solution, these values can
then be used in combination with Table 4 (i.e. 16.48, 15.56 and 15.60 J mg for sucrose, glucose and

fructose respectively) to work out the energetic content per pl of this nectar.

16.48 X11.6+15.56 X 17.4+15.60 X13.9
100

=6.791/ ul

As an example for converting to % w/w from % w/v, consider a nectar which contains 20% w/v

sucrose, 14% w/v glucose and 18% w/v fructose. The total sugar content (in g) in 100 ml of solution is

equivalent to C,, compineda = 20 + 14 + 18 = 52 and, using Equation 5:

20

for sucrose, C = 20, therefore, C = =
7 Zvsugar ’ 7w sugar 0.998138 + 3.8765E~3x 52 —1.8716E~6 x 522

16.7% w/w,

14

for glucose, C = 14, therefore, C = =
8 7 Tvsugar ’ 7 mwsugar 0.998138 + 3.8765E~3X 52 —1.8716E~6 x 522

11.7% w/w,

18

for fructose, C. = 18, therefore, C = =
» rvsugar ’ 7 W SUgar — 0.998138 + 3.8765E3x 52 —1.8716E~6 x 522

15.1% w/w.



As noted in the main text, the values calculated for each individual sugar in these conversions will vary
depending on the concentration of the other sugars. For example, given a nectar which is 20% w/w
sucrose, 20% w/w glucose, and 20% w/w fructose, the sucrose concentration of this nectar when
converted to % w/v will be 25.74% w/v. However, for a similar nectar but with no fructose in (i.e. 20%

w/w sucrose, 20% w/w glucose and 0% w/w fructose), the sucrose concentration will be 23.53% w/v.

3. Methods for reporting sugar concentration in % w/v

Concentration reported as % w/v can refer to grams of solute in 100 ml of solution or, grams of solute
in 100 ml solvent (Bolten et al. 1979). For clarity, a 20% w/v (g solute / 100 ml solution) sucrose
solution would be made by diluting 20 g of sucrose in water, made up to a final solution volume of
100 ml. Meanwhile, a 20% w/v (g solute / 100 ml solvent) sucrose solution would be made by adding
20 g of sucrose to 100 ml of water. For this second approach the final solution volume would therefore

be >100 ml.

For very dilute solutions (e.g. < 0.1%) the difference between the two approaches is minimal.
However, pollination ecology often concerns high solute concentrations, where the sugar forms a

significant proportion of the total volume of the solution.

Although % w/v (g solute / 100 ml solution) would seem to be the more commonly used measure (Lide
2004); we assessed this with a small literature search. Using Google Scholar we used the search terms
“%, w/v, nectar”, and then “%, w/v, nectar, pollinator” selecting the first 50 peer-reviewed papers (25
from each search, but avoiding replications) published from 2014 — 2024. We then classified the
papers based on the method used for reporting concentration. Sometimes the method wasn’t

explicitly stated, but could be inferred.

Out of the 50 papers, we classified 10 as using % w/v (g solute / 100 ml solution), whereas one used
% w/v (g solute / 100 ml solvent). We were unable to distinguish which of the two methods was used
for the remaining 39 papers. This suggests that % w/v (g solute / 100 ml solution) is indeed more
common, but not the only approach used. We therefore we recommend explicitly stating the

approach used.



For completeness, we also include equations to convert from % w/v (g sugar / 100 ml solvent) to the
other measures considered. Concentration in % w/v (g sugar / 100 ml solvent) can be converted to %

w/w using Sl Equation 1:

Converting to % w/w from % w/v (g sugar / 100 ml solvent)

Cp = —Cvsolvent 1, Sl Equation 1

100 + Cysolvent

where Cysoment is the concentration in % w/v (g sugar / 100 ml solvent) and Cy, is the concentration in %
w/w, as in the main text. This can be converted to % w/v (g sugar / 100 ml solution) or other measures

using the equations in the main text. The reverse conversion is:

Converting to % w/v (g sugar / 100 ml solvent) from % w/w

Cosotvent = moc—fcw x 100. Sl Equation 2.

To illustrate the difference in values given by these methods for reporting concentration, we present
values for sucrose concentration for % w/v (g sucrose / 100 ml solution), % w/w and % w/v (g sucrose

/ 100 ml solvent) (Sl Table 1).



Sl Table 1. A comparison between the concentrations of sucrose solutions given as % w/v (g solute /

100 ml solution), % w/w (g solute / 100 g solution) and % w/v (g solute / 100 ml solvent).

Concentration (% w/v) Concentration (% w/w) Concentration (% w/Vv)
(g sucrose / 100 ml solution) | (g sucrose /100 g solution) (g sucrose / 100 ml solvent)
0 0 0
10 9.6 10.7
20 18.6 22.9
30 27.0 36.9
40 34.8 53.3
50 42.1 72.8
60 49.0 96.2
70 55.5 124.9
80 61.7 161.2
90 67.6 208.4
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