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Abstract: Free sulfur dioxide (S§) is a key parameter monitored throughout the wirdmg process to ensure
wine is adequately protected from oxidative effeatd microbial spoilage. Regular monitoring is resegy as some
free SQ is lost due to its volatility and reaction chemystFree S@ must therefore be adjusted on a periodic basis.
Several de facto sulfiting protocols are used byamiakers to compensate for free,3¥ses based on the type of
wine and the amount of total $@resent using a threshold of 50 mg/L. The aimhidf study was to examine free
SG; losses in four types of wines—white, rosé, and teds with one having higher total phenol contemd-aach
with total SQ levels below and above 50 mg/L. This study conditime strong correlation between free,%83ses
and binding with total phenol content, the needdjust SQ level additions at the start of the sulfiting magn, and
the need to monitor and adjust free ,96vels on a periodic basis, typically every 30-¢@dys. The level of
adjustment at the initial addition depends on t8@) for white and rosé wines; for reds, an adjustniemnéquired
independently of total SQevels, but smaller adjustments are required @ phienolic content increases.
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Introduction. Sulfur dioxide has long been used in acetaldehyde and ketone acids) and phenolic congso(mg.
winemaking to protect wine from enzymatic and chehi anthocyanins and tannins) to form bound,S8S02), as 3)
oxidative effects and microbial spoilage. HSO;™ reduces brown-colored-quinones back to their phenol

In aqueous solutions, molecular sulfur dioxide £80 forms, and as 4) HSQis oxidized to sulfates (S©) by oxygen
bisulfite (HSQ") and sulfite (SG") ions exist in equilibrium as radicals, such as hydrogen peroxide,@. HSO; binding
per the equation: reactions can change based on changes in wine stngnfor
example, HS@ could be released from anthocyanins if the free
acetaldehyde level were to increase from oxidafiRitbéreau-

The sum of S@ HSO;” and SG concentrations is referred Gayon et al. 2012a; Schmidtke et al. 2011). Acetayde is a
to as free S (FSO2) and is the active form that affords Stronger binder and H3Owould preferentially bind to those
protection in wine. The recommended nominal levieF602  molecules.

SO,H,0 5 H' + HSO3™ 5 2 H + SO5*

depends on the pH of wine and is calculated acogrth the At any point in time, total SQ(TSO2) in wine is the sum of
formula: free (FSO2) and bound $O(BSO2) concentrations, all
expressed in mg/L. TSO2 is expected to drop owee tjjiven
[S02] pree = [SO2 ) motecutar X [1 + 10@H-18D] the greater losses in FSO2 compared to gains in2BSO

But SO dynamics make it very challenging to predict the
A molecular S@ level of 0.5 mg/L and 0.8 mg/L are extent of FSO2 changes. Winemakers add more suidite

recommended for red and white wines, respectively. maintain a nominal FSO2 level based on the expedted in
At wine pH, usually in the range 3-4, H$QOs the most FSO2 while ensuring that TSO2 never exceeds themuem set

abundant form representing about 94-99% of thé fiate form, ~ PY regulatory agencies. _ o
the rest being SOSOZ" is negligible. FSO2 and TSO2 can be measured analytically usiragiae-
FSO2 diminishes over time as 1) S lost to the oxidation or Ripper titration techniques; BSOZ2hert calculated

atmosphere via tank or barrel headspace and dpringessing accordingly. A method for estimating the impact whding

activities, as 2) HSQ binds with carbonyl compounds (e.g. compounds involves measuring and calculating aaxnd@L35,
determined by adding known quantities of ,St0 wine and

measuring free and total 3@ establish the linear relationship,
and then calculating the amount of total,$@achieve a desired
free SQ of 35 mg/L (Barbe 2000; Ribéreau-Gayon et al. 2012
Coulon et al. 2014).
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One such protocol assumes that 50% of FSO2 added Instrumentation. Syringes and other volumetric apparatus

becomes bound when TSO2 is below 50 mg/L, and dbtes
additions are increased by 50%. Above 50 mg/L TSOB
assumed that sulfite additions result in 100% F8®Rgh some
winemakers make a 10% adjustment to compensatsdime
binding that may still occur (Margalit 1990; Rot2011) while
others use a straight rule that one third of FSR2ys becomes
bound (Ribéreau-Gayon et al. 2012), and so, sulfititions are
increased by 33%.

The purpose of this study was to examine, 8@namics in
four types of wines over a 90-day period to vakdde facto
sulfiting protocols. The four wines included a vehia rosé, and
two reds with different total phenol contents, agach with
TSO2 levels below and above 50 mg/L.

Color intensity, tint and total phenol content wesso
measured to establish any causal relationshipsS@hchanges.

Color intensity (IC) or density of a specific colsera measure
of the spectral absorbance;JAalso known as optical density
(OD), of a substance and is defined as the fraaforadiation
absorbed at a specific wavelen@thThe greater the absorbance
of a wavelength of an absorbed color, the lessnggethe
complementary (visible) colorAnthocyanins in red wine have
absorbance peaks at,;,=420 nm (yellow) and\;3,=520 nm
(red); IC is the sum of Ay and A5, Pure water is used as a

supplied with the instruments were substituted dohigher-
accuracy 25-mL pipette to minimize sample errord anself-
zeroing burette for SQitrations.

Test equipment was calibrated prior to testing.geets were
purchased or prepared fresh. Potassium metabésU(KiMS)
was purchased fresh. Accuracy and resolution wexerded for
all instrumentation.

Wine Samples.Wine samples were prepared from bottled

commercial wines purchased from the SAQ, Montr€aiébec:
a 2013 Chardonnay from Pays d’'Oc, France; a 20t8hSyom
Pays d'Oc, France; a 2013 Cabernet Sauvignon freanddza,
Argentina. These wines were specifically selectadttieir low
sulfite content, which would allow adjustments regd for this
study. The rosé was prepared by adding approxigngiéb
Syrah to the Chardonnay.

A slightly fuller-bodied style with 0.5 g/L of Ladft's Biotan
grape tannins, purchased from Vines to Vintage,gélia,
Ontario, was added to the Cabernet Sauvignon.

The pH, FSO2, TSO2, IC, H and TPC were measured and
recorded for each sample, as per Table 1. These are
measurements at the start (S) of the study, juet po taking
measurements on day 0.

The wines were divided into two batches each. KM& w

reference with 1¢,.=0. Wines have IC values in the range 0-15added to the first batch (low-sulfite wines) to iasle a FSO2

with reds at the high end and whites usually lbas t1.000.

As the color of white wine cannot be characterizsda
specific wavelength, IC is measured at 420 nm (Bloand
Cruége 2003). The absorbance curve for whites
characteristically smooth throughout the visiblegpum. The
absorbance at 420 nm, i.e.zA is used to assess oxidative
damage in white wines based on the extent of brogvni

Hue (H), or tint, describes variations of a colooguced by
adding white to it and characterized by a low s#tan with
relatively high lightness. Saturation describesoofatic purity
or vividness of a color. Mathematically, hue is traio of
spectral absorbances at two wavelengths, s64 @d A in red
wine. And therefore, H is a ratio of yellow colarzentration to

level of around 35 mg/L but keeping TSO2 below 5§/Im 100
mg/L KMS was added to the second batch (high-sulfitnes)
to achieve a TSO2 level above 50 mg/L followed bgyeaond

iaddition of 30-35 mg/L.

For the purpose of reporting results, the low- high-sulfite
samples for each wine are referred to as Chard€bérd>50,
Rose<50, Rose>50, Syrah<50, Syrah>50, CabSauv<®D
CabSauv>50.

Samples were then transferred to 60-mL air-tigltlé® and
coded according to the day each sample would hedese.,
day 0, 1, 2, 3,4, 5, 7, 30, 60 and 90. All samp¥ese held at
ambient room temperature of approximatel§QQ68°F).

an

that of red and is indicative of the degree of cawolution. H
values are in the range 0-10 with red wines typicanging
from 0.50 for those expressing more of a purplerctd 1.00—

1.50 for reds that have evolved to an orange akbed color.

Total phenol content (TPC) is a measurement of th
concentration of phenolic compounds including aottamins
and tannins, and is expressed in g/L as gallic acjdivalent
(GAE).

FSO2 TS02 Color . TPC

Parameter pH . Tint  (mg/L

(mg/L) (mg/L) Intensity

GAE)

=Chardonnay 3.61 2.0 4.0 0.113 1.07 0.174
Rosé 3.64 2.0 4.0 0.27 1.48 0.49
Syrah 3.76 10.0 12.0 11.57 0.66 2.29
CabSauv 3.84 16.0 44.0 11.09 0.80 3.22

IC, H and TPC can be measured analytically using
spectrophotometer, and can provide valuable dataS@n
dynamics as HS9binds to carbonyls and phenolics or oxidizes.

Materials and Methods

Test Equipment. Vinmetrica SC-300 SO & pH/TA
Analyzer Kit purchased from MoreWine! Concord, CManna
HI 83742 Photometer for the Determination of Caod Total
Phenols in Wine purchased from Hanna Instrumentsjal,.
Québec, Canada (via Prolab Scientific, Laval, Qugbe

Table 1: Initial wine parameters measured at the start (S) of the study

Test Procedure.Each sample was tested and measured once
only for FSO2, TSO2, IC, H and TPC each day. BSGi& w
calculated from TSO2 and FSO2. All measurements thi¢ HI
83742 photometer were taken by first calibrating timit for
each test type using distilled,® as reference.

Test results for the same type of wine were contpéioe
analytical purposes. Comparisons between typesrasicannot
be made because the wines are different.
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Test Errors. Errors on all instrumentation were recorded and Both samples displayed a surge in BSO2 (Figurepénithe

factored into test results where possible.

Results and Discussion

initial SO, addition, suggesting quick binding of HSOto
carbonyls and phenolics, particularly in Chard>%inding
behavior in both samples exhibited sawtooth pasterith BSO2
increasing sharply in Chard>50 in the last montlSOR in

Chardonnay. Test results data are presented in Tables 2 andhard<50 was much flatter throughout the duratibine study.

3 and Figures 1 and 2.
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Figure 1: SO,, phenol and color dynamics over time for a Chardonnay
with Jess than 50 mg/L total SO,
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Figure 2: SO,, phenol and color dynamics over time for a Chardonnay
with more than 50 mg/L total SO,

The analysis of cumulative FSO2 loss shown in Fg8r
demonstrates an immediate 41% loss of the initai®/L SQ
addition and existing FSO2 in the Chard<50 sampid an
almost complete loss after 90 days, compared @& @&nd 49%
loss in the Chard>50 sample. FSO2 loss in Charao®@inued
to grow quickly in the first week but was relatiyeflat in
Chard>50. The rate of loss was also steeper ind358r during
the 30-t0-90-day period. FSO2 losses may be at&ibuo
volatility during sample storage, handling and gsial and
possibly some binding to any small level of phermissent and
oxidation to SG*.

These results suggest that FSO2 decline is highiselated

to TSO2 levels, and that the initial S@ose should be increased

in the order of 50% in the Chardonnay when TSO[ss than
50 mg/L and in the order of 25% in the ChardonnagmTSO2
is more than 50 mg/L. Chard<50 will benefit fromajustment
after one week and should be adjusted every m@thard>50
too may benefit from similar adjustments althougljustments
every 90 days is acceptable.

TSO2 decline (Figure 5) in both samples mirroredOES
decline except in Chard>50 in the last month du¢h# sharp
rise in BSO2.
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Figure 3: Rate of cumulative FSO2 loss in Chardonnay as a percentage
of the initial value at time S
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Figure 4: Rate of cumulative BSO2 gain in Chardonnay as a percentage
of the initial value at time S
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Figure 5: Rate of cumulative TSO2 loss in Chardonnay as a percentage
of the initial value at time S
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DAY
Parameter s 0 1 2 3 4 5 7 30 60 90
FSO2 (mg/L) 37 22 20 18 14 14 14 12 8 6 2
TSO2 (mg/L) 39 30 28 24 24 22 22 18 14 10 8
Color density 0.113 0.113 0.114 0.108 0.107 0.108 0.106 0.108 0.103 0.106 0.113
Tint 1.07 1.07 1.17 1.02 1.08 1.03 1.33 1.25 1.26 1.23 1.19
TPC (mg/LGAE) 0.174 0.174 0234 0.172 0.166 0.153 0.157 0.161 0.153 0.181 0.167
Table 2: Test measurements for low-sulfite Chardonnay (Chard<50)
DAY
Parameter S 0 1 2 3 4 5 7 30 60 90
FSO2 (mg/L) 137 106 102 100 100 98 98 94 82 74 70
TSO2 (mg/L) 139 130 126 124 124 124 124 122 104 100 108
Color density 0.113 0.103 0.105 0.106 0.094 0.099 0.098 0.104 0.095 0.094  0.099
Tint 1.07 29.45 2915 2495 32.00 30.85 36.40 3445 36.75 47.25 33.30
TPC (mg/LGAE) 0.174 0204 0275 0.191 0.187 0.191 0.189 0.178 0.173 0.205 0.198
Table 3: Test measurements for high-sulfite Chardonnay (Chard>50)
IC (Figure 6) was only negligibly affected by S@nd 90-Day Tint (H) Trend
remained relatively flat for both samples. IC fonged>50 was 2.000
marginally lower but within error margins. S A\
H (Figure 7) for both samples was higher at the ehthe —_— £\

study, but no correlation or clear pattern emergedept that o
both samples displayed sawtooth behaviors. Charda/s0 s
increased sharply between the first and second haprihen \/ ,
decreased sharply between the second and thirchsiont
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Figure 7: 90-day hue (H) trend in Chardonnay
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Figure 6: 90-day color intensity (IC) trend in Chardonnay

TPC (Figure 8) for both samples displayed the shefavior
with the Chard>50 only marginally higher. Both sd@sp 0.050
displayed a steep increase on the first day foltbimg a similar

v 7 e il
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decline the second day. This behavior was repdsggeen the B I ™ N

first and third months although the changes wer¢ a®

pronounced.
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Figure 8: 90-day total phenol content (TPC) trend in Chardonnay
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The day 1 surge in TPC may be indicative of HS@ducing
o-quinones back to their phenol forms, resultingidecrease in
FSO2 while the day 2 drop may represent re-oxidatd
phenols too-quinones, which then bind to HgOto form
bisulfite addition products and increase BSO2. €hashaviors
seem to repeat themselves in the last two monthighkn, there
are possibly much less-quinones available for reduction and
HSG;™ now binding to carbonyls and phenolics.

Rosé.Test results data are presented in Tables 4 a5
Figures 9 and 10.
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Figure 9: SO,, phenol and color dynamics over time for a rosé with /ess
than 50 mg/L total SO,
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Figure 10: SO,, phenol and color dynamics over time for a rosé with
more than 50 mg/L total SO,

Both samples exhibited similar FSO2 (Figure 11)lidec
patterns as the Chardonnay samples, but with thee¥&d
sample exhibiting a higher rate of decline in tistf2 days and
again at the end of each month compared to the dSbér
behavior.

These results suggest that FSO2 decline is highlselated
to the TSO2 level, and a similar $(protocol as with
Chardonnay is recommended.

There was significant binding (Figure 12) in botmples in
the first week, suggesting quick binding of HS@ carbonyls
and phenolics, particularly in Rose>50. Rose>50tinaad
binding and peaked at day 90. This binding may be tb
HSO;™ quickly binding to the small amount of anthocyanin
There was a sharp decrease thereafter until day BBse<50.

TSO2 decline (Figure 13) in both samples mirror&DE
decline except in Rose<50 between days 7 and 30taldke
sharp decline in BSO?2.
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Figure 11: Rate of cumulative FSO2 loss in rosé as a percentage of the
initial value at time S
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Figure 12: Rate of cumulative BSO2 gain in rosé as a percentage of the
initial value at time S
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Figure 13: Rate of cumulative TSO2 loss in rosé as a percentage of the
initial value at time S

IC (Figure 14) in Rose<50 was relatively flat foetfirst 60
days and then jumped in the last month. IC Rosetesfdeased
only marginally over the course of the study bgpthiyed a dull,
“tired” color after 30 days.

H (Figure 15) for both samples exhibited haphazandtooth
behaviors but no correlation or clear pattern eetrgRose>50
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measured higher
absorbances at,o than Rose<50 and therefore a shift to a more
of a yellow color; however, H for Rose>50 was sanit day 90
as it was at the start of the study whereas Rosedd@d up

H values suggesting greater

higher and close to the Rose>50 value.
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Figure 14: 90-day color intensity (IC) trend in rosé

TPC (Figure 16) for both samples displayed sinskantooth
behaviors with Rose>50 showing higher content tRase<50

at the end of the study.
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Figure 15: 90-day hue (H) trend in rosé
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Figure 16: 90-day total phenol content (TPC) trend in rosé

DAY
Parameter s 0 1 2 3 4 5 7 30 60 90
FSO2 (mg/L) 37 22 20 18 16 14 14 14 10 6 2
TSO2 (mg/L) 39 28 26 26 26 24 26 26 14 10 6
Color density 0.27 0.27 0.29 0.28 0.27 0.26 0.27 0.27 0.26 0.27 0.32
Tint 1.48 1.48 1.46 1.29 1.47 1.37 1.87 1.62 1.54 1.43 1.78
TPC (mg/L GAE) 0.49 0.49 0.53 0.65 0.63 0.36 0.40 0.43 0.35 0.48 0.66

Table 4: Test measurements for low-sulfite rosé (Rose<50)

DAY
Parameter s 0 1 2 3 4 5 7 30 60 90
FSO2 (mg/L) 137 114 104 98 98 94 94 90 74 68 60
TSO2 (mg/L) 139 126 124 120 120 120 120 116 102 94 92
Color density 0.27 0.24 0.24 0.24 0.24 0.21 0.20 0.22 0.21 0.21 0.20
Tint 1.48 1.90 1.87 1.84 1.59 1.41 1.89 1.81 2.04 1.81 1.83
TPC (mg/L GAE) 0.49 0.51 0.79 0.75 0.60 0.60 0.43 0.40 0.68 0.46 0.94

Table 5: Test measurements for high-sulfite rosé (Rose>50)
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Syrah. Test results data are presented in Tables 6 a7
Figures 17 and 18.

S0,, phenol and color dynamics over time for a Syrah with fess than 50 mg/L 7502
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Figure 17: SO,, phenol and color dynamics over time for a Syrah with
less than 50 mg/L total SO,
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Figure 18: SO,, phenol and color dynamics over time for a Syrah with
more than 50 mg/L total SO,
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Figure 19: Rate of cumulative FSO2 loss in Syrah as a percentage of the
initial value at time S
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The rate of cumulative FSO2 loss (Figure 19) fothbo Figure 20: Rate of cumulative BSO2 gain in Syrah as a percentage of

samples displayed similar patterns, and with bejra\gimilar to
the Chardonnay and rosé samples. The main differesitt the
Syrah samples were that the majority of week 1 F&i32es
were on the first day, and the rate of FSO2 logsesufor the
Syrah sample were closer, suggesting more bindinghe
Syrah>50.

FSO2 loss analysis demonstrates an immediate foskei
order of 35% of the initial 30 mg/L SGaddition and existing
FSO2 in both samples and cumulative losses of 868664%
after 90 days.

These results suggest that FSO2 decline is highlselated
to the TSO2 level but that the gap is now narrowad that the

initial SO, dose should be increased in the order of 35%|

irrespective of TSO2 levels. Both wines will bemefiom
monthly adjustments.

Binding (Figure 20) in Syrah<50 occurred quicklytla start
of the study and remained flat for the rest of fir@ week, and
then dropped between the first week and the entheffirst
month. Syrah>50 displayed extensive binding at teet and
increased for several days, and then exhibited \atosgh
behavior for the rest of the study although thetguat was
relatively flat.

TSO2 (Figure 21) patterns in both samples closatyoned
FSO2 loss behaviors.

the initial value at time S
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Figure 21: Rate of cumulative TSO2 loss in Syrah as a percentage of the
initial value at time S

Both samples exhibited haphazard sawtooth patferrelor
intensity (Figure 22) with the Syrah<50 sample roeag
higher IC values in the first week suggesting a enmtense
color than Syrah>50, and similarly at day 90. Hosreuthe
sawtooth pattern was most pronounced in the dayay-9D
interval causing IC values to be greater in theaByb0 sample
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on day 7 and day 60. In spite of the sawtooth &ff6C in
Syrah<50 was higher at the end of the study andoappately
the same in Syrah>50.

H (Figure 23) for both samples remained relativieyin the
first week and then increasing during the remairafehe study
suggesting decreasing spectral absorbanckes,atnd therefore
a greater loss of red color coupled with a shiftimiore of an
orange color.

No color or color intensity changes were visible.
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Figure 22: 90-day color intensity (IC) trend in Syrah

TPC (Figure 24) for both samples displayed sinskantooth
patterns, except for Syrah>50 measuring a sigmifigahigher
level on day 60, but then both ending at the saswel lon day
90.
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Figure 23: 90-day hue (H) trend in Syrah
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Figure 24: 90-day total phenol content (TPC) trend in Syrah

DAY
Parameter s (] 1 2 3 4 5 7 30 60 90
FSO2 (mg/L) 40 26 18 18 16 16 16 16 14 8 6
TSO2 (mg/L) 42 34 28 28 28 26 26 26 20 14 12
Color density 11.57 11.57 10.80 11.99 11.17 11.11 10.88 9.11 12.31 11.51 12.76
Tint 0.66 0.66 0.66 0.66 0.66 0.66 0.67 0.67 0.68 0.68 0.70
TPC (mg/L GAE) 2.29 2.29 2.43 2.54 2.51 2.56 2.51 2.39 2.36 2.33 2.59

Table 6: Test measurements for low-sulfite Syrah (Syrah<50)

DAY
Parameter S 0 1 2 3 4 5 7 30 60 90
FSO2 (mg/L) 140 90 80 78 76 76 76 74 62 56 50
TSO2 (mg/L) 142 124 120 120 120 120 116 118 108 98 94
Color density 11.57 9.36 9.77 10.10 9.35 9.37 9.31 11.16 9.09 13.31 9.93
Tint 0.66 0.72 0.72 0.72 0.71 0.71 0.72 0.71 0.73 0.74 0.74
TPC (mg/L GAE) 2.29 2.43 2.44 2.59 2.60 2.50 2.46 2.47 2.28 2.57 2.60

Table 7: Test measurements for high-sulfite Syrah (Syrah>50)

Copyright © 2014 by Daniel Pambianchi. All rights reserved.



Cabernet Sauvignon. Test results data are presented in

Tables 8 and 9 and Figures 25 and 26.

TSO2 (Figure 29) patterns for both samples werey ver
similar and mirrored FSO2 loss behaviors.

Bound$02

M Free SO2

$0,, phenol and color dynamics over time for a Cabernet Sauvignon with less than 50 mg/LTS02

14.00 Total Phencls (g/L)

12.00

- 10.00

e Ti
800 e C

e==Total Phenol

Figure 25: SO,, phenol and color dynamics over time for a Cabernet
Sauvignon with less than 50 mg/L total SO,

S0,, phenol and color dynamics over time for a Cabernet Sauvignon with more than 50 mg/L 7502
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Figure 26: SO,, phenol and color dynamics over time for a Cabernet
Sauvignon with more than 50 mg/L total SO,

The rate of cumulative FSO2 loss (Figure 27) fothbo
samples displayed similar patterns, and with bedra\gimilar to
the Syrah samples. The main difference with the e@ah
Sauvignon samples were that the majority of weekSO2
losses were on the first day with both sampleshatthg similar
losses and rate of loss on the first day, anddteof FSO2 loss
curves were again closer, suggesting even morearignd the
CabSauv>50.

FSO2 loss analysis demonstrates an immediate foskei
order of 30% of the initial 30 mg/L SGaddition and existing
FSO2 in both samples and cumulative losses of 78&8664%
after 90 days.

These results suggest that FSO2 decline is highlselated
to the TSO2 level but that the gap is now muchawer, and
that the initial S@ dose should be increased in the order of 30%
irrespective of TSO2 levels. Both wines will bemefiom
monthly adjustments.

Binding (Figure 28) in CabSauv<50 occurred quicktythe
start of the study though considerably less thamal8s50,
dropped on day 1, remained relatively flat untiy &®, and then
dropped again. CabSauv>50 displayed more bindirigeattart
of the study but, again, significantly less thaatttiemonstrated
by Syrah>50. BSO2 for CabSauv>50 exhibited a sathtoo
pattern although it remained relatively flat foettluration of the
study.
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Figure 27: Rate of cumulative FSO2 loss in CabSauv as a percentage of
10 the initial value at time S
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Figure 28: Rate of cumulative BSO2 gain in CabSauv as a percentage of
the initial value at time S
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Figure 29: Rate of cumulative TSO2 loss in CabSauv as a percentage of
the initial value at time S

Cabernet Sauvignon samples exhibited similar dokensity

Copyright © 2014 by Daniel Pambianchi. All rights reserved.

patterns (Figure 30) as the Syrah samples butlwith Cabernet
Sauvignon samples having coinciding peaks two datgs than



the Syrah samples.
CabSauv<50 was higher

In spite of the sawtooth effé€t,in

at the end of the study an

10

0.830

90-Day Tint (H) Trend

approximately the same in CabSauv>50.

H (Figure 31) for both samples relatively remairfied with
CabSauv>50 measuring only marginally higher
suggesting greater spectral absorbancég@than CabSauv<50
and therefore a shift to more of a yellow color gnelater loss of
red color. There is no result for CabSauv>50 on @@dyas the
photometer was inexplicably reporting that the Semwas
absorbing less light than the distilled,®H sample; a value
consistent with the trend was used for the purpokehis
analysis. No color or color intensity changes waséle.

90-Day Color Intensity (IC) Trend
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Figure 30: 90-day color intensity (IC) trend in CabSauv

TPC (Figure 32) for both samples remained relaifdt
and unaffected by SOand were very close on day 90 even
though CabSauv>50 started at a higher level.
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Figure 31: 90-day hue (H) trend in CabSauv (see the note in Table 9)
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Figure 32: 90-day total phenol content (TPC) trend in CabSauv

DAY
Parameter S 0 1 2 3 4 5 7 30 60 90
FSO2 (mg/L) 46 32 24 22 22 22 22 22 18 10 10
TSO2 (mg/L) 74 80 66 64 64 62 62 62 56 48 42
Color density 11.09 11.09 12.85 12.29 10.47 12.26 10.80 11.18 12.07 12.12 12.61
Tint 0.80 0.80 0.80 0.81 0.81 0.81 0.81 0.81 0.81 0.82 0.83
TPC (mg/L GAE) 3.22 3.22 3.24 3.35 3.38 2.97 3.32 3.28 3.13 3.29 331

Table 8: Test measurements for low-sulfite Cabernet Sauvignon (CabSauv<50)

DAY
Parameter s 0 1 2 3 4 5 7 30 60 90
FSO2 (mg/L) 146 104 82 82 82 78 82 82 70 60 52
TSO2 (mg/L) 174 170 150 150 150 150 148 148 140 126 118
Color density 11.09 10.17 10.09 10.36 11.11 14.09 10.26 13.67 11.10 14.28 10.39
Tint 0.80 0.84 0.850 0.85 0.86 0.86 0.86 0.86 0.87 0.87° 0.87
TPC (mg/L GAE) 3.22 3.54 3.44 3.39 3.39 3.43 3.23 3.25 3.34 3.57 3.37

*A valid reading could not be obtained for tint on day 60 with the unit reporting that the sample was absorbing less light than distilled water. A

value of 0.87, consistent with the results, was used.

Table 9: Test measurements for high-sulfite Cabernet Sauvignon (CabSauv>50)

Copyright © 2014 by Daniel Pambianchi. All rights reserved.
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Test Errors. FSO2 and TSO2 errors for the SC-300 test unifor reds, an adjustment is required independentlyoal SG

is 2 mg/L. HI 83742 errors are: +0.010 for cologndity in

white wine; +0.20 for color density in red wine;.88 for color

hue; +0.015 mg/L for total phenols in white wing)da+0.10

mg/L for total phenols in red wine. The errors fioe pipette and
self-zeroing burette are +0.03 mL and 0.1 mL, ecspely.

Conclusions

This study confirms the strong correlation betwde$02
losses and binding with total phenol content (TPC).

The results confirm the need to adjust sulfiteeleadditions
at the start of the sulfiting regimen and ideallyecked and
adjusted again after one week. The level of adjestnat the
initial addition depends on total $@r white and rosé wines;
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