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Anthocyanin production 
At the end of the 27 days of treatment, the total anthocyanin concentration in Low CO2 
berry skins was significantly less than in Amb CO2 vines (0.35 ± 0.03 vs 0.49 ± 0.03 mg/g 
berry). However, individual anthocyanin concentrations were not all reduced by the low 
CO2 treatment depending on their respective structural families. Monoglucoside (Fig. 3A, 
#1-5) and acetyl derivatives (Fig. 3A, #6-11) were reduced while caffeoyl/coumaroyl 
derivatives were mostly unaffected (Fig. 3A, #12-15 & 17). 
 
By harvest (spanning 17 days between 1st Amb CO2 & last Low CO2 harvests), differences 
in total and individual anthocyanin concentrations were no longer evident (Fig. 3B). Thus, 
while reduced carbohydrate supply impacted anthocyanin production, effects could be 
compensated by delaying harvest until a common juice sugar concentration was reached. 
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Introduction 

Conclusion 

Harvest must and wine analysis 
Alcohol content in wine did not differ markedly between treatments as fruit was 
harvested at a same sugar content (Table 1). However, the later Low CO2 harvests 
resulted in increased pH and lower TA. 
Colour density and hue were measured to characterise the colour of the wines at a 
uniform pH, and without any impact from SO2 [3]. No differences were found between 
the treatments, and final concentrations of total anthocyanins, main structural 
anthocyanin groups, and total tannins were the same in the subsequent wines. 

Micro-vinification and wine analysis 
Fruit from each vine was harvested at 24 °Brix. Berries were 
hand-destemmed, crushed and transferred into 1.5 L coffee 
plungers, before being inoculated with a commercial yeast strain 
(Lalvin EC1118, Lallemand), fermented 7 days on skin and pressed. 
No acidity adjustments were made. When dry, wines were cold 
stabilised for 1 week at 1 °C, racked and bottled. Alcohol, pH, TA, 
wine colour intensity and colour hue [2] were determined a week 
later. 
 
Berry and wine anthocyanin analysis 
Individual anthocyanins were analysed by liquid chromatography 
(Fig. 2). 
 
 
 
 
 
 
 
 

Anthocyanins are phenolic compounds responsible for the red 
colour of grape berries and wine. Changes in carbohydrate supply 
may directly impact anthocyanin production through precursor 
availability and/or energy required for anthocyanin synthesis [1]. 
However, it is unclear if carbohydrate availability modifies the 
relationship between anthocyanin biosynthesis (Fig. 1) and sugar 
accumulation in the berry.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Using low CO2 air supplied to potted Shiraz vines, the rate of berry 
sugar accumulation was slowed without changing the bunch 
environment (Poster 88). The objective of this study was to 
determine if the relationship between berry sugar and 
anthocyanin production was modified as a result of ripening delay. 

When low CO2 was supplied to vines to reduce photosynthesis and slow the rate of berry sugar accumulation, 
anthocyanin production was slowed proportionally. Such temporary reduction in carbohydrate supply 
simulated high crop-load conditions without changing the bunch microclimate. Thus, these findings indicate 
that carbohydrate supply in the post-véraison period alone does not change the relationship between berry 
sugar and colour. However, while delaying harvest offsets effects on subsequent wines, other berry ripening 
parameters, such as acidity, were affected. 

Low & Ambient CO2 treatments 
A whole-vine chamber system, supplying air at reduced CO2 
concentration, was used to slow berry sugar accumulation of 3 
large potted Shiraz grapevines (Low CO2) compared to 3 control 
vines (Amb CO2 ).  

Material and methods 

Sugar and anthocyanin relationship 
The decrease in anthocyanin production during reduced 
carbohydrate supply was proportional to the decrease in 
berry sugar accumulation.  
Thus, the relative concentrations of total skin 
anthocyanins and juice sugars were not changed (Fig. 4). 
Such relationship was also maintained when vines were 
returned to ambient CO2 and normal carbohydrate 
supply. Therefore, carbohydrate supply did not modify or 
‘uncouple’ the relationship between juice sugar and total 
anthocyanins. 

Figure 1: Simplified pathway of flavonoid biosynthesis in grapes [2] 

Figure 4: Total anthocyanins and juice sugar relationship  

Treatments were applied at the onset of 
véraison (11.5 °Brix) and ran for 27 days 
before Low CO2 vines were returned to 
ambient CO2 supply.  
 
Berry sampling  
Samples (50 berries) were regularly 
collected from each vine until harvest. 
Skins were peeled, frozen in liquid N2 
and stored at -80 °C until analysis.   

Results and discussion 
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Figure 2: Analysis and individual anthocyanins profile in berry and wine  

Table 1:  Must and wine parameters  

Potential 

alcohol       

(° Baumé)

pH TA (g/L)
Alcohol          

(% v/v)
pH TA (g/L)

Colour 

density  

(A.U.)

Colour hue 

(A.U.)

Total tannins 
(epicatechin 

equivalent (g/L))

Amb CO2 12.8 ± 0.2 3.5 ± 0.1 3.8 ± 0.2 13.1 ± 0.3 3.4 ± 0.1 6.1 ± 0.2 8.6 ± 0.3 0.40 ± 0.01 0.6 ± 0.1

Low CO2 13.3 ± 0.2 3.8 ± 0.1 3.3 ± 0.2 13.6 ± 0.3 3.58 ± 0.05 5.5 ± 0.1 8.6 ± 0.4 0.41 ± 0.004 0.7 ± 0.1

Significance * ** * NS * ** NS NS NS

Wine

Level of significance: * and* * indicate treatment means are significantly different at the P < 0.05 and P < 0.01 level, respectively; NS indicates no 

significant difference.

Must

Figure 3: Detailed anthocyanin concentration (mg/g  berry) (A) at the end of the treatment and (B) at harvest 
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