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The decision to harvest the grapes is imminent! 
What factors determine when
the grapes are picked and when vinification (wine-
making) begins?
The graph below shows what happens to a 
number of factors as the grape
develops from the time of fertilisation (fruit set) 
until it ripens (veraison).

In the beginning...



During the ripening process, samples of fruit are collected to assess the
readiness for harvest. For the wine-maker, the sampling process must be
representative of the whole area of grapes intended for use. The grapes are sampled
for a number of characteristics, as a combination of these factors has been shown to
have the best result. These factors include:
■ the sugar content
■ the acidity
■ the pH
■ the colour, fl avour and aroma.



Measuring the sugar content
Because it is illegal for Australian wine-makers to add sugar to the must (fermenting
juice), sugar content must be assessed. The wine-maker needs to make sure there
is sufficient sugar in the grapes to be converted into alcohol by the yeast. If there is
insufficient sugar, only grape concentrate can be added as wine-makers are allowed
to add only what originally comes from the grape.
The ripening of the grape basically involves an accumulation of sugar (as shown
in the graph above). Monitoring the sugar concentration will help the wine-maker
assess when the harvest should take place.
These sugar levels can be assessed by using a refractometer, a hydrometer or
by tasting.



Refractometer
A refractometer measures the refractive index of a 
solution. Light is passed through
a solution and the degree of light bending by the 
sample is related to the quantity
of soluble solids present in the solution. (This 
technique utilises the fact that sugar
is the predominant soluble solid in grape juice.) 
Consequently, more bending or
increase in the refractive index indicates higher 
sugar levels.
The refractive index is temperature-dependent.
Generally refractometers are calibrated to work at 
20°C.
A temperature compensation table should be 
consulted
to obtain accurate measurements when the 
refractometer
is used above or below 20°C.



This diagram shows the difference in refraction or bending of light in distilled water (A)
compared to a concentrated sugar solution (B). The presence of the solute causes
increased refraction.

FIGURE 6.3
A cross-section of a hand-held refractometer. Once the solution being tested is correctly
in place, the refractometer is positioned so that light will pass through. The scale viewed
through the eyepiece allows the concentration of sugar to be observed

HERE; a simple 
refraction activity 
if we can find 
some plastic 
cups



http://hyperphysics.phy-
astr.gsu.edu/Hbase/Tables/indrf.html

Which material will 
refract light the most?

How does the refractive index change 
as you increase the concentration of 
sugar in solution



refractive index 
Measure of the bending or refraction of a beam of light on entering a 
denser medium (the ratio between the sine of the angle of incidence 
of the ray of light and the sine of the angle of refraction). It is constant 
for pure substances under standard conditions. Used as a measure of 
sugar or total solids in solution, purity of oils, etc.















The hydrometer will ‘float
high’ in the grape juice
and sink lower as the
sugars are converted
to alcohol during
fermentation. Typically the
specific gravity readings
for the grape juice will be
in the range 1.050–1.120

Hydrometer

50



The hydrometer is a simple instrument that compares the weight (the force due to
gravity) of a liquid in relation to the weight of the same volume of water. At 20°C
the density of water is 1.000 g/mL. When the density of a substance is divided
by the density of water, the result is called the specifi c gravity (SG). The specifi c
gravity has no units.
A hydrometer consists of an elongated, enclosed glass tube, weighted at one end
to ensure the instrument sits upright in the fluid, enabling the scale on the side to be
read (see Fig. 6.4).
Hydrometer readings are also temperature-dependent. Generally they are
calibrated to work at 20°C. A temperature compensat ion table should be consulted
to obtain accurate measurements when the hydrometer is used above or below
20°C.
The specifi c gravity of sugar solution increases as the amount of dissolved
solute increases. The relationship is a linear one. By measuring the specifi c gravity
of sugar solutions of known concentrations (°Brix) and plotting °Brix against
specifi c gravity (SG) it can be shown tha



The specific gravity of pure 
water is 1.000; therefore, 
increasing the dissolved
sugar will increase the 
specific gravity above 
1.000.
The specific gravity of 
ethanol is 0.789. Forming a 
mixture of ethanol and
water (which occurs during 
fermentation) will result in a 
specifi c gravity of less
than 1.000.
This means a hydrometer 
will float higher in a denser 
liquid, such as one with
a quantity of sugar 
dissolved in it, and lower in 
a liquid with less specific 
gravity,
such as water or alcohol.
Many hydrometers have




