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GSH in general Sim

“Master antioxidant” — protection against oxidative stress
 Detoxification
« Defence molecule

Glutathione (Y-L-glutamyl-L-cysteinylglycine) : tripeptide of:
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Figure 1: GSH



GSH in general

Three forms of GSH in the cell:

H
* Reduced form (GSH) (90%) Howu Ao

* Oxidized form (GSSG)
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Role of GSH 5@

Strategies to improve and preserve wine quality would confer a competitive
advantage to the wine producer.

™ glutathione (GSH) levels in wine possible strategy

Protective effects of GSH in must and wine:

1. limits oxidative colouration in grape juice and wine
2. protective effect on:

- volatile thiols

- esters and terpenes
3. impedes development of atypical ageing flavours

- sotolon (curry)

- 2-aminoacetophenone (wool, fusel alcohol, naphtalene)
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Antioxidant activity of glutathione in must and wine

Hydroxycinnamic acid : GSH
* ratio—indication of oxidation susceptibility
— Higher ratio = darker must

0.9-2.2 1.1-3.6 3.8-5.9
light medium dark
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GSH in grapes and wine

e Levels in South African juice ranged from 1-70 mg/L
e Average of 28 young Sauvignon blanc wines 13 mg/L

 Contentin grapes — closely related to vine nitrogen status (YAN)
* Nitrogen fertilized vines had higher content of GSH
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Factors influencing GSH levels in juice and wine [ ™

Grape ripeness level Increase Suklje et al., 2013
Oxidative state of the juice Decrease Coetzee et al., 2013

Pressing of skins Decrease Maggu et al., 2007

: njcl-.omdant LLIELBE Lricbeter Stabilise levels Coetzee et al., 2013

Bottle ageing Decrease Ugliano et al., 2013
decrease

Addition of glutathione-enriched Increase Kritzinger et al., 2013

inactive dry yeast preparation

Increase or _
YAN levels Kritzinger et al., 2013
decrease



Factors influencing GSH levels in juice and wine S

Grape ripeness level Increase

Decrease

Suklje et al., 2013

Du Toit et al., 2006

. Increase during ripening up to about 16°B — stable thereafter
. >90% in the reduced form

GSH in grape juice (mg/L)
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Factors influencing GSH levels in juice and wine S

Increase Suklje et al., 2013
Decrease Du Toit et al., 2006

Decrease Maggu et al, 2007
Stabilise levels Coetzee et al., 2013
Decrease Coetzee et al., 2014
Decrease Ugliano et al., 2013
Lig::?f;or Kritzinger et al., 2013
Increase Kritzinger et al., 2013
Increase or

Kritzinger et al., 2013
decrease



Factors influencing GSH levels in juice and wine S &=
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glutathione (mgiL)
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Factors influencing GSH levels in juice and wine S
Increase Suklje et al., 2013
Decrease Du Toit et al., 2006
Decrease Maggu et al, 2007
Stabilise levels Coetzee et al., 2013
Decrease Coetzee et al., 2014
Decrease Ugliano et al., 2013
Lﬂ::i?f;or Kritzinger et al., 2013
Increase Kritzinger et al., 2013
Increase or

Kritzinger et al., 2013
decrease
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Factors influencing GSH levels in juice and wine S

Increase Suklje et al., 2013
Decrease Du Toit et al., 2006
Decrease Maggu et al, 2007
Stabilise levels Coetzee et al., 2013
Decrease Coetzee et al., 2014
Decrease Ugliano et al., 2013

mgneccrfeaas:eor Kritzinger et al., 2013
Increase Kritzinger et al., 2013
Increase or

Kritzinger et al., 2013
decrease



Factors influencing GSH levels in juice and wine
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Initial GSH conc.: 40 mg/L
Adapted from Kritzinger et al (2013). Australian Journal of Grape and Wine Research 19, 161-170.
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Factors influencing GSH levels in juice and wine S &=

Increase Suklje et al., 2013
Decrease Du Toit et al., 2006
Decrease Maggu et al, 2007
Stabilise levels Coetzee et al., 2013
Decrease Coetzee et al., 2014
Decrease Ugliano et al., 2013
nereaseor Kritzinger et al., 2013
decrease

Addlﬁlon of glutathnone-enrnched Increase Kritzinger et al., 2013

inactive dry yeast preparation
Increase or

Kritzinger et al., 2013
decrease



Factors influencing GSH levels in juice and wine [S g®

ingerd- en Wynkunde

3.8
Total 36
3.4
GSH 32 .
30 b |
2.8
26 .
— 24 ]
T 22
g - ¢ ]
= 20
o118 d d ]
B 16
[=] 4
=14
1.2 ]
10
0.8 ]
0.6 ]
Reduced o GSSG
0.2 ] T
GSH (oxidized)
0.0
2.8 T 2.8 T T T .
2.6 a 2.6
2.4 2.4
2.2 2.2
2.0 2.0
1.8 1) 1.8
— ¢ —
3 16 d d 3 16
£ 14 £ 14
& [}
1.2 a
= $ 1.2
1.0 1.0 =
0.8 0.8
0.6 0.6
0.4 0.4 b
0.2 0.2 | . g C
0.0 0.0 = = -
GSH-IDY-1 G5SH-IDY-2 G5H-IDY-3 G5H-IDY-4 G5H-IDY-5 .
GS5H-1DY-1 GSH-IDY-2 GSH-1DY-3 GS5H-1DY-4 GSH-IDY-5




GSH {me /L)

70

65 |

60

55t

50 b

45 |

40 }

35

Current effect: F(6, 16)=1.0731, p=0.41838

Time during fermentation

nnnnnnnnnnnnnnnnn



Factors influencing GSH levels in juice and wine S
Increase Suklje et al., 2013
Decrease Du Toit et al., 2006
Decrease Maggu et al, 2007
Stabilise levels Coetzee et al., 2013
Decrease Coetzee et al., 2014
Decrease Ugliano et al., 2013
:jneccrreeaasseeor Kritzinger et al., 2013
Increase Kritzinger et al., 2013

Incr r _
YAN levels crease o Kritzinger et al., 2013
decrease
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Table 2. Concentration” of Sulfur-Containing Volatile

Compounds in Sauvignon blanc Wines after 6 Months of

Bottle Storage

treatment 3-MH (ng/L) Ha,S (ug/L)
high GSH, high Cu A/A 50741 11402
high GSH, high Cu A/N 556 +4 32404
high GSH, high Ca N/N 67642 45404
high GSH, low Cu A/A 602+ 8 1.3+ 04
high GSH, low Cu A/N 663+ 5 1.5+ 0.1
high GSH, low Cu N/N 72142 1.5+ 04
low GSH, high Cu A/A 24143 tr
low GSH, high Cu A/N 260 + 6 034 041
low GSH, high Cu N/N M1L6 25400
low GSH, low Cu A/A 51147 02402
low GSH, low Cuo A/N 6845 0.64 0.2
low GSH, low Cu N/N 665 £ 5 1.24 0.0

“Values are the average of three wines analyzed in duplicate. “tr” denotes
value below the limit of quantification of 0.2 ug/L.

MeSH (ug/L)

0.5+ 0.1
06+02
0.74+02

0.7 00
06401
0.6 £0.1

03401
0.3+00
0.4 +00

0.5 +0.1
06+ 0.1
05401

High GSH =
20 mg/L

Low GSH =
0.1 mg/L

High Cu =
0.3 mg/L

Low Cu =
0.1 mg/L

Begin 3MH
= 1000 ng/L

Ugliano et al., 2011. Journal of Agricultural and Food Chemistry. 59, 2564-2572.
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Current status

» Approval of GSH addition to must AND wine in stage 7 of
OIV approval process (April 2015, OIV meeting, Paris)

» Addition of GSH to must and wine:
» Prior to fermentation or at bottling
» Max dosage: 20 mg/L
» GSH

» Addition of GSH-IDY to must and wine:
» Addition prior to fermentation or during fermentation
» Addition prior or during storage

» Product must contain minimum concentration of 8 mg/g
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