Technical notes

Reusing grape marc for livestock feed

The AWRI recently completed a project investigating the practicalities of using grape marc
as a feed additive in the livestock industry. This was an extension of an earlier project which
aimed to understand the tannin composition of different types of grape marc and its potential

for reducing methane emissions when fed to livestock (Hixson et al. 2013, 2014).

Previous research showed that grape marc, when used as a feed additive, has anti-
methanogenic properties. Trials completed by DPI Victoria (now Agriculture Victoria)
found reductions in methane of up to 20% (Moate et al. 2014). The tannins, anthocyanins,
fats and oils present in grape marc are thought to be responsible for the methane suppression
properties. These components are susceptible to oxidation and can degrade over time. As such,
for grape marc to be successfully used in the livestock industry, it is important to understand

the best storage methods to preserve its nutritional and methane suppressing properties.

The project evaluated ways in which grape marc can be processed, prepared and stored for
use in commercial settings, with the goal of achieving both reduced methane emissions and

improved farm productivity when using grape marc as a livestock feed additive.

Finding effective storage options

Grape marc is known as a difficult feed product to handle, mainly because of its propensity
to grow large quantities of mould. Its use in commercial settings has previously been limited
by handling and storage issues. Poorly stored grape marc can show signs of mould growth on
oxygen-exposed surfaces within 48 hours. Current industry practice for storing grape marc
is to use above-ground stockpiles; however, silage (storing it covered in an oxygen-deficient

environment) was also thought to be a potentially effective option.

A range of storage options were tested to see if they could prevent mould growth and minimise
degradation. These included small-scale silos and a series of commercially available mould
inhibitors that were mixed into the marc. The treatments trialled were:

o No additive control

o Lactobacillus bacteria

« Acidification using organic acids

« Ammonification using urea

o Basification using caustic soda.

6 Technical Review No. 225 December 2016



In addition, the acidification treatments were also sprayed onto the surface of marc samples

to see if they could act as a surface barrier against oxidative mould formation.

Visual inspection showed that the acidification treatments were most effective in preventing
mould, particularly when applied as a surface spray. To further assess the efficacy of each
treatment in preserving grape marc, the tannin content was determined. All treatments,
except for caustic soda (and to an extent urea), showed similar tannin levels over a 60-day

storage period.

Overall, all the mini silos, including the untreated controls, showed negligible mould growth

when compared to what would be expected in stockpiled grape marc.

A further experiment was set up to test the efficacy of anaerobic storage without additives
on inhibiting mould growth. Two 30 kg grape marc samples were stored side by side; one
stockpiled exposed to air and the other stored anaerobically. The temperature of a marc
stockpile is a good indication of mould growth, due to the heat generated by increased

microbial activity. Figure 1 shows the temperature of the two samples over a 30-day period.

The stockpiled marc showed a prolonged heating event in the first week of storage, and after
seven days this sample had deteriorated significantly (showing mould formation and almost
negligible moisture content). The temperatures of the anaerobically stored sample, however,
tracked with ambient temperatures over the 30-day period and this sample maintained its

visual quality.
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Figure 1. Stockpiled vs ensiled grape marc showing the impacts of storage conditions on temperature.
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Scaling up the storage

Ensiling grape marc was shown to be effective on a bench scale; however its performance
when storing larger quantities on farm-scale needed to be confirmed. Two commercially
recognised approaches were investigated (underground bunkering and grain bag storage)
for storing grape marc over extended periods (> six months). These trials were set up as
demonstrations of how storage of marc might work in commercial settings, rather than
rigorously controlled scientific trials. The experimental design reflected the types of storage

and types of marc available at the demonstration sites.

Two 15-tonne grain bags were established, one containing steam distilled grape marc (GM-
SD) and the other steam distilled and crimped (seeds crushed) grape marc (GM-C). The
marc in the grain bags was highly compressed and sealed tightly, giving watertight and
near anaerobic storage conditions. Two types of unprocessed marc (white and red) were
trialled in the underground bunkers, which each contained around 400 tonnes of marc. In
this type of storage, the marc was more open-packed and the bunkers were not completely
watertight. The samples were periodically monitored for tannin and nutritional content

over the storage period.

Figure 2 represents the tannin concentration over a six-month period for the scaled-up

storage trial. The steam distilled grape marc maintained a consistent tannin concentration
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Figure 2. Tannin analysis conducted on the scaled up storage mechanisms; (top) grain bags, and
(bottom) underground bunkers.
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and composition over the length of storage (compositional data not shown). Steam distilled
and crimped grape marc showed a rapid decline in tannin concentration over the initial
two months of storage, likely due to greater exposure of the seed tannins from the crimping
process. In the bunker silos, the tannin content of both types of grape marc declined over the

storage period, possibly due to temperature variations experienced in this type of storage.

Both storage mechanisms showed consistent nutritive profiles over the trial period; however
there was an observed decline in metabolisable energy after about three months of storage.
This effect was likely driven by the deterioration of pectin, an easily broken down non-

structural carbohydrate, along with impacts from the environment.

Overall, this phase of this project showed that ensiling grape marc in grain bags (highly
compressed and in a watertight environment) is a suitable way to maintain the quality of
steam distilled grape marc over an extended period, inhibiting mould formation without the
use of an additive and maintaining tannin levels. These results suggest that feeding of steam
distilled and crimped marc to livestock is best achieved through ensiling steam distilled

marc and then crimping immediately before feeding.

Feeding trials

Having tested a range of storage options, the next phase of the project looked at incorporating
grape marc use into a commercial livestock operation. Livestock producers are interested in
whether the feed additive affects how much the cattle eat, what impact it has on productivity
(measured through weight gain, muscle and fat measurements) and effects on methane

production.

A pilot feeding study followed by a full-scale feeding trial was established at the Tullimba
Research Feedlot owned by the University of New England. The pilot study was designed
to develop handling practices for grape marc, to give an indication as to optimum grape
marc inclusion rates, and incorporate the grain bag storage mechanism into the feedlot’s
operations. The aim of the full-scale feeding trial was to expand on the results of the pilot
feeding trial, assessing the potential opportunity to substitute grape marc silage for other
silage forms (maize silage was chosen as the reference) in Australian feedlots near grape-
processing areas. Additionally, through use of GreenFEED Technology, the trial investigated
the methane suppressing capabilities of each silage material. Two grape marc varieties (steam
distilled and steam distilled and crimped) were included into the trial at 10% of the feed

ration and compared against maize silage.
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No effects were seen on the feed intake of the cattle for any of the silage types. There was
also no effect on the average daily weight gain or feed conversion ratio of the cattle or on

the final live animal assessments of body composition.

There was a tendency for silage type to affect methane production by the cattle (P<0.1), with
methane production being lowest for steam distilled and crimped grape marc (Table 1).
The magnitude of the effect was about that expected based on previous studies (4.1-13.4%,

Beauchemin et al. 2008) and is likely due to the high oil and tannin content of the grape marc.

Table 1. Daily methane production from cattle consuming a feed ration containing 10% silage as
maize, steam distilled grape marc (GM-SD) or steam distilled and crimped grape marc (GM-C).
Numbers shown in brackets are standard deviations.

Daily methane production

(g/day)
Maize silage 186 (7.4)
GM-SD 178 (7.4)
GM-C 161 (7.4)
Difference (p-value) 0.07

Overall, the full-scale feeding trial showed grape marc to be an effective substitute for maize
silage, causing no decline in feed intake, feed efficiency, growth rate or body composition

of feedlot steers.

Implications for Australian agriculture

This work has developed protocols for effective use of grape marc in commercial livestock
settings. The problems associated with mould formation have been addressed and anaerobic
storage and/or the use of acidic barrier sprays are effective. On farm storage can be achieved in
anumber of ways depending on infrastructure and cost restrictions, allowing for grape marc

to be used year-round, and particularly to be stored from the time it is produced until needed.

The work has shown that grape marc can be used as a feed supplement for Angus cattle in
a feedlot, although limitations should be placed on the inclusion rate, with 10% proving
beneficial in this project. Live weight gain can be maintained, compared with a control diet
containing maize silage, and slight reductions in methane can be achieved. However, due to
the limited reductions in methane observed, it is unlikely that enough methane abatement
could be achieved using grape marc to warrant the development of an Emission Reduction

Fund methodology and participation in an auction.
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Livestock producers that are using grape marc should also be aware that there is potential

for agrochemical residues to be present in grape marc.

Acknowledgements

This work was supported by funding from the Australian Government Department of
Agriculture as part of the Action on the Ground Program. The AWRI is a member of the
Wine Innovation Cluster in Adelaide. Vince O’Brien and Karl Forsyth are acknowledged
for their role in the conception and design of the project and their involvement in the initial
project activities. The availability of marc samples with different levels of processing was made
possible by access to facilities at Tarac Technologies, Nuriootpa SA. Thanks to the team at
the University of England and Tullimba Research for their comprehensive assessment of the
in vivo impacts of grape marc on Angus steers. Ella Robinson is thanked for her editorial

assistance.

References and further reading
Beauchemin, K.A., Kreuzer, M., O'Mara, E,, McAllister, T.A. 2008. Nutritional management for enteric methane
abatement: A review. Aust. J. Exp. Agric. 48: 21-27.

Hixson, J., Forsyth, K., Bindon, K., Smith, P. 2013. Grape marc - a surprising potential contributor to reducing
greenhouse gas emissions. AWRI Tech. Rev. 204: 16-21.

Hixson, J., Wilkes, E., Smith, P, Forsyth, K. 2014. Understanding the composition of grape marc and its potential as
a livestock feed supplement. AWRI Tech. Rev. 213: 11-15.

Moate, P.J., Williams, S.R., Torok, V.A., Hannah, M.C., Ribaux, B.E., Tavendale, M.H., Eckard, R.]., Jacobs, ].L., Auldist,
M.J., Wales, W.J. 2014. Grape marc reduces methane emissions when fed to dairy cows. J. Dairy Sci. 97: 5073-87.

Kieran Hirlam, Project Engineer, kieran.hirlam@awri.com.au
Josh Hixson, Research Scientist

Eric Wilkes, Group Manager - Commercial Services

December 2016 Technical Review No. 225 11


mailto:kieran.hirlam@awri.com.au

	_GoBack
	_GoBack
	_GoBack
	Technical notes
	Reusing grape marc for livestock feed 

	Current literature
	AWRI Publications
	AWRI events calendar
	Grain bags
	Underground bunkering

	Oenology
	General
	Logan, S. GSM – generous, sophisticated and moreish. Wine and Viticulture Journal 31(4), 75–76; 2016.
	Logan, S. The ABCs of making GSM. Wine and Viticulture Journal 31(4), 72–74; 2016.

	Juice and wine handling
	Baiano, A., De Gianni, A. Timing of the treatment with oak chips: the case of Nero di Troia wine. European Food Research and Technology 242(8), 1343–1353; 2016.
	Dailey Paulson, L. Vessels of change: let your choice of tank material, size and shape carry your wine toward where you need it to be. Vineyard and Winery Management 42(4), 42–46; 2016.
	Kulkarni, P., Loira, I., Morata, A., Tesfaye, W., Gonzalez, M.C., Suárez-Lepe, J.A. Use of ultrasound treatment and non-Saccharomyces yeasts for accelerating ageing on lees in red wines. Wine and Viticulture Journal 31(4), 36–38; 2016.
	la Gatta, B., Picariello, G., Rutigliano, M., Lopriore, G., Petrella, G., Rusco, G., Tremonte, P., Di Luccia, A. Addition of lees from base wine in the production of Bombino sparkling wine. European Food Research and Technology 242(8), 1307–1317; 2016.
	Pillet, O., Davaux, F., Gabillot, P., Peyrot, S., Silvano, A., Robillard, B. Strategies to minimise sulfites in wine – what are the alternatives? Part 1 of 3 Microbiology, bioprotection and pre-fermentation stages. Revue des Oenologues 160, 21–24; 2016.
	Sire, Y., Doucot, S., Pull, M-J., Samson, A., Moutounet, M., Salmon, J-M. Polyphenol-oxidase in grapes: influence of temperature and different vinification techniques. Revue des Oenologues 160, 25–28; 2016.
	Wilkinson, K., Li, S., Crump, A. Oak alternatives: a balance between science and finance. Wine and Viticulture Journal 31(4), 31–35; 2016.

	Microbiology
	Benucci, I., Cappannella, E., Liburdi, K., Esti, M. Inhibitory effect of ethanol, sulphur dioxide and proanthocyanidinic tannins on lysozyme antimicrobial activity in model wine. LWT - Food Science and Technology 73, 320–325; 2016.
	Englezos, V., Torchio, F., Cravero, F., Marengo, F., Giacosa, S., Gerbi, V., Rantsiou, K., Rolle, L., Cocolin, L. Aroma profile and composition of Barbera wines obtained by mixed fermentations of Starmerella bacillaris (synonym Candida zemplinina) and Sac
	Garofalo, C., Russo, P., Beneduce, L., Massa, S., Spano, G., Capozzi, V. Non-Saccharomyces biodiversity in wine and the ‘microbial terroir’: a survey on Nero di Troia wine from the Apulian region, Italy. Analytical Microbiology 66(1), 143–150; 2016.
	Goode, J. Timing is everything. Vineyard and Winery Management 42(4), 48–52; 2016.
	Iorizzo, M., Testa, B., Lombardi, S.J., García-Ruiz, A., Muñoz-González, C., Bartolomé, B., Moreno-Arribas, M.V. Selection and technological potential of Lactobacillus plantarum bacteria suitable for wine malolactic fermentation and grape aroma release. L
	Lonvaud-Funel, A. The role of bacteria in wine: understanding wine lactic acid bacteria and what the future may hold. Wines & Vines 97(7), 34–41; 2016.
	Lucio, O., Pardo, I., Krieger-Weber, S., Heras, J.M., Ferrer, S. Selection of Lactobacillus strains to induce biological acidification in low acidity wines. LWT - Food Science and Technology 73, 334–341; 2016.

	Analysis and composition
	Casassa, F., Harbertson, J. Balancing tannin maturity and extraction: studying the relationships between seed maturity, length of maceration and ethanol amount on Merlot wines. Wines & Vines 97(9), 55–60; 2016.
	Casassa, L.F., Larsen, R.C., Harbertson, J.F. Effects of vineyard and winemaking practices impacting berry size on evolution of phenolics during winemaking. American Journal of Enology and Viticulture 67(3), 257–268; 2016.
	Baffi, C., Trincherini, P.R. Food traceability using the 87Sr/86Sr isotopic ratio mass spectrometry. European Food Research and Technology 242(9), 1411–1439; 2016.
	Howard, C. Sulfur in wine – a snapshot of Australian trends. Wine and Viticulture Journal 31(4), 24–30; 2016.
	Koestel, C., Simonin, C., Belcher, S., Rösti, J. Implementation of an enzyme linked immunosorbent assay for the quantification of allergenic egg residues in red wines using commercially available antibodies. Journal of Food Science 81(8), 2099–2106; 2016.
	Shanahan, M. Reduce photosynthesis, reduce alcohol. New Zealand Winegrower 99, 70–72; 2016.

	Marketing and packaging
	Battaglene, T. The spectre of ‘food miles’ re-emerges. Wine and Viticulture Journal 31(4), 9; 2016.
	Rowley, M. US consumers continue to rely on varietal cues for their purchase decisions. Wine and Viticulture Journal 31(4), 70–71; 2016.
	Velikova, N., Charters, S., Bouzdine-Chameeva, T., Fountain, J., Ritchie, C., Dodd, T. Drink pink: a cross-cultural examination of the perceived image of rosé. Wine and Viticulture Journal 31(4), 67–69; 2016.

	Environment
	Adelsheim, D., Busch, C., Catena, L., Champy, B., Coetzee, J., Coia, L., Croser, B., Draper, P., Durbourdieu, D., Frank, F., Frischengruber, H., Horvath, R., Lageder, A., Loosen, E., Roberts, T., Strugnell, M., Torres, M.A., Torres, M. Climate change: fie
	da Ros, C., Cavinato, C., Pavana, P., Cecchi, F., Bolzonella, D. Capitalizing on winemaking waste: anaerobic digestion produces methane from sludge and lees. Wines & Vines 97(7), 42–45; 2016.

	Viticulture
	General
	Carlomagno, A., Schubert, A., Ferrandino, A. Screening and evolution of volatile compounds during ripening of ‘Nebbiolo,’ ‘Dolcetto’ and ‘Barbera’ (Vitis vinifera L.) neutral grapes by SBSE–GC/MS. European Food Research and Technology 242(8), 1221–1233; 2
	Greenspan, M. Wine style vs. terroir: a viticultural perspective. Wine Business Monthly 23(10), 48–52; 2016.
	Kilmister, R. Viticultural factors influencing tannin levels in grapes and wine. Wine and Viticulture Journal 31(4), 64–67; 2016.
	Müller, J., Porten, M., Regnery, D., Schwarz, H-P. Using mechanical harvesters in vineyards with steep slopes and Botrytis infection: the impact on must quality of different vine beater and shaker designs. Deutsche Weinmagazin 16–17, 36–40; 2016.
	Parker Wong, D. The dawn of agtech. Vineyard and Winery Management 42(4), 54–58; 2016.

	Physiology and biotechnology
	Guerrero, R.F., Cantos-Villar, E., Puertas, B., Richard, T. Daily preharvest UV-C light maintains the high stilbenoid concentration in grapes. Journal of Agricultural and Food Chemistry 64(25), 5139–5147; 2016.
	Pieri, P., Zott, K., Gomès, E., Hilbert, G. Nested effects of berry half, berry and bunch microclimate on biochemical composition in grape. OENO one 50(3), 145–159; 2016.

	Climate and soils
	Ashenfelter, O., Storchmann, K. Climate change and wine: a review of the economic implications. Journal of Wine Economics 11(1), 105–138; 2016.
	Cluzeau, D., Descôtes. A., Georget, C., Chaussod, R., Nouaim-Chaussod, R., Peres, G., Guernion, M., Cylly, D., Rouge, L., Garcia, O., Panigai, L., Moncomble, D. Identification of vineyard cultivation practices able to assure conservation of Champagne soil
	Ferrise, R., Trombi, G., Moriondo, M., Bindi, M. Climate change and grapevines: a simulation study for the Mediterranean basin. Journal of Wine Economics 11(1), 88–104; 2016.
	Galbreath, J. Exploratory study of climate change innovations in wine regions in Australia. Regional Studies 50(11), 1903–1918; 2016.
	Gambetta, G.A. Water stress and grape physiology in the context of global climate change. Journal of Wine Economics 11(1), 168–180; 2016.
	Oczkowski, E. The effect of weather on wine quality and prices: an Australian spatial analysis. Journal of Wine Economics 11(1), 48–65; 2016.
	Ollat, N., Touzard, J.-M., Van Leeuwen, C. Climate change impacts and adaptations: new challenges for the wine industry. Journal of Wine Economics 11(1), 139–149; 2016.
	Roehrdanz, P.R., Hannah, L. Climate change, California wine, and wildlife habitat. Journal of Wine Economics 11(1), 69–87; 2016.
	Romero, P., Fernández-Fernández, J.I., Botía, P. Interannual climatic variability effects on yield, berry and wine quality indices in long-term deficit irrigated grapevines, determined by multivariate analysis. International Journal of Wine Research 8, 3–
	Schultz, H.R. Global climate change, sustainability, and some challenges for grape and wine production. Journal of Wine Economics 11(1), 181–200; 2016.
	Van Leeuwen, C., Darriet, P. The impact of climate change on viticulture and wine quality. Journal of Wine Economics 11(1), 150–167; 2016.

	Vineyard management systems
	Bindi, M., Nunes, P.A.L.D. Vineyards and vineyard management related to ecosystem services: experiences from a wide range of enological regions in the context of global climate change. Journal of Wine Economics 11(1), 66–68; 2016.
	Fasoli, V., Tuccio, L. Selective harvest with a fluorescence optical sensor: a study on Sangiovese in Maremma (southern Tuscany). Australian & New Zealand Grapegrower & Winemaker 631, 45–47; 2016.
	Greven, M.M., Neal, S.M., Tustin, D.S., Boldingh, H., Bennett, J., Vasconcelos, M.C. Effect of postharvest defoliation on carbon and nitrogen resources of high-yielding Sauvignon Blanc grapevines. American Journal of Enology and Viticulture 67(3), 315–326
	Hickey, C.C., Hatch, T.A., Stallings, J., Wolf, T.K. Under-trellis cover crop and rootstock affect growth, yield components, and fruit composition of Cabernet Sauvignon. American Journal of Enology and Viticulture 67(3), 281–295; 2016.
	Karl, A., Merwin, I.A., Brown, M.G., Hervieux, R.A., Vanden Heuvel, J.E. Impact of undervine management on vine growth, yield, fruit composition, and wine sensory analyses in Cabernet Franc. American Journal of Enology and Viticulture 67(3), 269–280; 2016
	Müller, J., Porten, M., Regnery, D., Schwarz, H-P. The efficacy and grape quality of mechanical harvesters in vineyards with steep slopes and Botrytis infection. Deutsche Weinmagazin 18, 27–31; 2016.
	Rombola, A.D., Tessarin, P., Tumbarello, G., Parpinello, G.P., Versari, A. Evaluation of soil and canopy management strategies in highly sustainable viticultural systems. Progrès Agricole et Viticole 133(7), 14–18; 2016.
	Sivilotti, P., Herrera, J.C., Lisjak, K., Baša Česnik, H., Sabbatini, P., Peterlunger, E., Castellarin, S.D. Impact of leaf removal, applied before and after flowering, on anthocyanin, tannin, and methoxypyrazine concentrations in ‘Merlot’ (Vitis vinifera
	Vanden Heuvel, J. Under-vine cover crops as an alternative to herbicide. Wine and Viticulture Journal 31(4), 60–63; 2016.

	Pests and diseases
	Anon. Sulphur for powdery mildew control: it’s all about coverage. New Zealand Winegrower 99, 141–144; 2016.
	Buerge, I.J., Krauss, J., López-Cabeza, R., Siegfried, W., Stüssi, M., Wettstein, F.E., Poiger, T. Stereoselective metabolism of the sterol biosynthesis inhibitor fungicides fenpropidin, fenpropimorph, and spiroxamine in grapes, sugar beets, and wheat. Jo
	Molitor, D., Baus, O., Hoffmann, L., Beyer, M. Meteorological conditions determine the thermal-temporal position of the annual Botrytis bunch rot epidemic on Vitis vinifera L. cv. Riesling grapes. OENO one 50(3), 1–6; 2016.
	Richard, T., Abdelli-Belhadj, A., Vitrac, X., Waffo-Téguo, P., Mérillon, J.-M. Vitis vinifera canes, a source of stilbenoids against downy mildew. OENO one 50(3), 137–143; 2016.
	Sosnowski, M., Ayres, M., Scott, E. The influence of water deficit on grapevine trunk disease. Wine and Viticulture Journal 31(4), 46–50; 2016.
	Sosnowski, M., Mundy, D. Sustaining vineyards through practical management of grapevine trunk diseases. New Zealand Winegrower 99, 149–152; 2016.
	Walg, O. Recycling techniques in plant protection and pest management: reducing agrochemical usage and cost. Deutsche Weinmagazin 14, 14–17; 2016.

	Vine improvement and varieties
	Anderson, K. Evolving varietal and quality distinctiveness of Australia’s wine regions. Journal of Wine Research 27(3), 175–192; 2016.
	Duchêne, É. How can grapevine genetics contribute to the adaptation to climate change? OENO one 50(3), 113–124; 2016.
	El Azhari, N., Hennin, L., Farmer, M-J., Barbet, C., Dureuil, J., Menant, J-M., Morvan, G., Sauvage, D., Brossaud, F., Gervais, J-P., Trarieux, C., Pelsy, F., Martin-Laurent, F. Molecular markers to identify clones of Pinot noir and Chardonnay. Revue des 
	Lizamore, D. The vines are mutating. What does that mean for our industry? New Zealand Winegrower 99, 144–146; 2016.
	Tcaciuc, E., Caille, S., Samson, A., Cadot, Y. With the context of global warming, are innovative varieties appropriate for PGI wines with typicality assessment? Progrès Agricole et Viticole 133(8), 11–16; 2016.

	Water and nutrition
	Nicholson, T. The impact of water stress. New Zealand Winegrower 99, 112–115; 2016.
	Herrera, J.C., Castellarin, S.D. Preveraison water deficit accelerates berry color change in Merlot grapevines. American Journal of Enology and Viticulture 67(3), 356–360; 2016.
	Verdenal, T., Zufferey, V., Spring, J-L., Rösti, J., Dienes-Nagy, Á., Lorenzini, F., Wolfender, J-L., Spangenberg, J., Burgos, S., Gindro, K., Viret, O. Foliar urea supply to the white cv. Vitis vinifera Doral in Switzerland. Revue Suisse de Viticulture, 

	Wine and health
	Epidemiology
	Britton, A., Hardy, R., Kuh, D., Deanfield, J., Charakida, M., Bell, S. Twenty-year trajectories of alcohol consumption during midlife and atherosclerotic thickening in early old age: findings from two British population cohort studies. BMC Medicine 14(11
	Cameron, E., French, D.P. Predicting perceived safety to drive the morning after drinking: the importance of hangover symptoms. Drug and Alcohol Review 35(4), 442–446; 2016.
	Cao, Y., Giovannucci, E.L. Alcohol as a risk factor for cancer. Seminars in Oncology Nursing 32(3), 325–331; 2016.
	Chan, G.C.K., Leung, J.K., Quinn, C., Connor, J.P., Hides, L., Gullo, M.J., Alati, R., Weier, M., Kelly, A.B., Hall, W.D. Trend in alcohol use in Australia over 13 years: has there been a trend reversal? BMC Public Health 16(1070), 1–9; 2016.
	Curtis, A., Coomber, K., Hyder, S., Droste, N., Pennay, A., Jenkinson, R., Mayshak, R., Miller, P.G. Prevalence and correlates of drink driving within patrons of Australian night-time entertainment precincts. Accident Analysis & Prevention 95(A), 187–191;
	Hagström, H., Nasr, P., Ekstedt, M., Kechagias, S., Önnerhag, K., Nilsson, E., Rorsman, F., Sheikhi, R., Marschall, H.-U., Hultcrantz, R., Stål, P. Low to moderate lifetime alcohol consumption is associated with less advanced stages of fibrosis in non-alc
	Karlsson, P., Magnusson, C., Svensson, J. Does the familial transmission of drinking patterns persist into young adulthood? A 10-year follow up. Drug and Alcohol Dependence 168, 45–51; 2016.
	Mikkelsen, E.M., Riis, A.H., Wise, L.A., Hatch, E.E., Rothman, K.J., Cueto, H.T., Sørensen, H.T. Alcohol consumption and fecundability: prospective Danish cohort study. The BMJ 354(i4262), 1–7; 2016.
	Muggli, E., O’Leary, C., Donath, S., Orsini, F., Forster, D., Anderson, P.J., Lewis, S., Nagle, C., Craig, J.M., Elliott, E., Halliday, J. ‘Did you ever drink more?’ A detailed description of pregnant women’s drinking patterns. BMC Public Health 16(683), 
	Mukamal, K.J., Clowry, C.M., Murray, M.M., Hendriks, H.F.J., Rimm, E.B., Sink, K.M., Adebamowo, C.A., Dragsted, L.O., Lapinski, P.S., Lazo, M., Krystal, J.H. Moderate alcohol consumption and chronic disease: the case for a long-term trial. Alcoholism: Cli
	Perreault, K., Bauman, A., Johnson, N., Britton, A., Rangul, V., Stamatakis, E. Does physical activity moderate the association between alcohol drinking and all-cause, cancer and cardiovascular diseases mortality? A pooled analysis of eight British popula
	Popova, S., Lange, S., Probst, C., Parunashvili, N., Rehm, J. Prevalence of alcohol consumption during pregnancy and Fetal Alcohol Spectrum Disorders among the general and Aboriginal populations in Canada and the United States. European Journal of Medical
	Slade, T., Chapman, C., Swift, W., Keyes, K., Tonks, Z., Teesson, M. Birth cohort trends in the global epidemiology of alcohol use and alcohol-related harms in men and women: systematic review and metaregression. BMJ Open 6(e011827), 1–13; 2016.
	Sluik, D., Jankovic, N., O’Doherty, M.G., Geelen, A., Schöttker, B., Rolandsson, O., Kiefte-de Jong, J.C., Ferrieres, J., Bamia, C., Fransen, H.P., Boer, J.M.A., Eriksson, S., Martínez, B., Huerta, J.M., Kromhout, D., de Groot, L.C.P.G.M., Franco, O.H., T
	Stephens, A.N., Bishop, C.A., Liu, S., Fitzharris, M. Alcohol consumption patterns and attitudes toward drink-drive behaviours and road safety enforcement strategies. Accident Analysis & Prevention 98, 241–251; 2017.
	Tabara, Y., Ueshima, H., Takashima, N., Hisamatsu, T., Fujiyoshi, A., Zaid, M., Sumi, M., Kohara, K., Miki, T., Miura, K. Mendelian randomization analysis in three Japanese populations supports a causal role of alcohol consumption in lowering low-density 
	Tansil, K.A., Esser, M.B., Sandhu, P., Reynolds, J.A., Elder, R.W., Williamson, R.S., Chattopadhyay, S.K., Bohm, M.K., Brewer, R.D., McKnight-Eily, L.R., Hungerford, D.W., Toomey, T.L., Hingson, R.W., Fielding, J.E. Alcohol electronic screening and brief 
	Woods, A.J., Porges, E.C., Bryant, V.E., Seider, T., Gongvatana, A., Kahler, C.W., De La Monte, S., Monti, P.M., Cohen, R.A. Current heavy alcohol consumption is associated with greater cognitive impairment in older adults. Alcoholism: Clinical and Experi
	Yao, X., Zhang, K., Bian, J., Chen, G. Alcohol consumption and risk of subarachnoid hemorrhage: a meta-analysis of 14 observational studies. Biomedical Reports 5(4), 428–436; 2016.
	Ziembicki, S., Zhu, J., Tse, E., Martin, L.J., Minkin, S., Boyd, N.F. The association between alcohol consumption and breast density: a systematic review and meta-analysis. Cancer Epidemiology, Biomarkers and Prevention September, 1–25; 2016.

	Human clinical
	Huang, W.-J., Zhang, X., Chen, W.-W. Association between alcohol and Alzheimer’s disease (review). Experimental and Therapeutic Medicine 12(3), 1247–1250; 2016.
	Lazo, M., Chen, Y., McEvoy, J.W., Ndumele, C., Konety, S., Ballantyne, C.M., Sharrett, A.R., Selvin, E. Alcohol consumption and cardiac biomarkers: the atherosclerosis risk in communities (ARIC) study. Clinical Chemistry 62(9), 1202–1210; 2016.
	Montesinos, J., Alfonso-Loeches, S., Guerri, C. Impact of the innate immune response in the actions of ethanol on the central nervous system. Alcoholism: Clinical and Experimental Research doi:10.1111/acer.13208, 1–11; 2016.
	Vauzour, D., Camprubi-Robles, M., Miquel-Kergoat, S., Andres-Lacueva, C., Bánáti, D., Barberger-Gateau, P., Bowman, G.L., et al. Nutrition for the ageing brain: towards evidence for an optimal diet. Ageing Research Reviews doi:10.1016/j.arr.2016.09.010, 1

	Phenolic compounds
	Dower, J.I., Geleijnse, J.M., Hollman, P.C.H., Soedamah-Muthu, S.S., Kromhout, D. Dietary epicatechin intake and 25-y risk of cardiovascular mortality: the Zutphen Elderly Study. The American Journal of Clinical Nutrition doi:10.3945/ajcn.115.128819, 1–7;

	Public health policy
	Anderson, P., Rehm, J. Evaluating alcohol industry action to reduce the harmful use of alcohol. Alcohol and Alcoholism 51(4), 383–387; 2016.
	Annunziata, A., Pomarici, E., Vecchio, R., Mariani, A. Nutritional information and health warnings on wine labels: exploring consumer interest and preferences. Appetite 106, 58–69; 2016.
	Bloomfield, K., Karlsson, T., Grittner, U. How do drinking cultures change? – or do they?: a provisional model based on evidence of transitions in Denmark. Drugs: Education, Prevention & Policy 23(4), 283–292; 2016.
	Fell, J.C., Beirness, D.J., Voas, R.B., Smith, G.S., Jonah, B., Carlisle Maxwell, J., Price, J., Hedlund, J. Can progress in reducing alcohol-impaired driving fatalities be resumed? Results of a workshop sponsored by the transportation research board, alc
	Johnston, R., Stafford, J., Pierce, H., Daube, M. Alcohol promotions in Australian supermarket catalogues. Drug and Alcohol Review doi:10.1111/dar.12478, 1–8; 2016.
	Jung, A.-R., Hovland, R. Targeting gender: a content analysis of alcohol advertising in magazines. Health Marketing Quarterly 33(3), 221–238; 2016.
	Kalinowski, A., Humphreys, K. Governmental standard drink definitions and low-risk alcohol consumption guidelines in 37 countries. Addiction 111(7), 1293–1298; 2016.
	Pantani, D., Peltzer, R., Cremonte, M., Robaina, K., Babor, T., Pinsky, I. The marketing potential of corporate social responsibility activities: the case of the alcohol industry in Latin America and the Caribbean. Addiction doi:10.1111/add.13616, 1–20; 2
	Vandenberg, B., Sharma, A. Are alcohol taxation and pricing policies regressive? Product-level effects of a specific tax and a minimum unit price for alcohol. Alcohol and Alcoholism 51(4), 493–502; 2015.

	Young adults and alcohol
	Barry, A.E., Bates, A.M., Olusanya, O., Vinal, C.E., Martin, E., Peoples, J.E., Jackson, Z.A., Billinger, S.A., Yusuf, A., Cauley, D.A., Montano, J.R. Alcohol marketing on Twitter and Instagram: evidence of directly advertising to youth/adolescents. Alcoh
	Carr, S., O’Brien K.S., Ferris, J., Room, R., Livingston, M., Vandenberg, B., Donovan, R.J., Lynott, D. Child and adolescent exposure to alcohol advertising in Australia’s major televised sports. Drug and Alcohol Review 35(4), 406–411; 2016.
	Carrotte, E.R., Dietze, P.M., Wright, C.J., Lim, M.S. Who ‘likes’ alcohol? Young Australians’ engagement with alcohol marketing via social media and related alcohol consumption patterns. Australian and New Zealand Journal of Public Health doi:10.1111/1753
	Chan, G.C.K., Kelly, A.B., Carroll, A., Williams, J.W. Peer drug use and adolescent polysubstance use: do parenting and school factors moderate this association? Addictive Behaviours 64, 78–81; 2017.
	Gupta, H., Pettigrew, S., Lam, T., Tait, R.J. A systematic review of the impact of exposure to internet-based alcohol-related content on young people’s alcohol use behaviours. Alcohol and Alcoholism doi:10.1093/alcalc/agw050, 1–9; 2016.
	Jernigan, D., Noel, J., Landon, J., Thornton, N., Lobstein, T. Alcohol marketing and youth alcohol consumption: a systematic review of longitudinal studies published since 2008. Addiction doi:10.1111/add.13591, 1–30; 2016.
	Jones, S.C., Robinson, L., Barrie, L., Francis, K., Lee, J.K. Association between young Australian’s drinking behaviours and their interactions with alcohol brands on Facebook: results of an online survey. Alcohol and Alcoholism 51(4), 474–480; 2015.
	Knight, A., Shakeshaft, A., Havard, A., Maple, M., Foley, C., Shakeshaft, B. The quality and effectiveness of interventions that target multiple risk factors among young people: 
a systematic review. Australian and New Zealand Journal of Public Health doi
	Lam, T., Lenton, S., Ogeil, R., Burns, L., Aiken, A., Chikritzhs, T., Gilmore, W., Lloyd, B., Wilson, J., Lubman, D., Mattick, R., Allsop, S. Most recent risky drinking session with Australian teenagers. Australian and New Zealand Journal of Public Health
	Nguyen-Louie, T.T., Tracas, A., Squeglia, L.M., Matt, G.E., Eberson-Shumate, S., Tapert, S.F. Learning and memory in adolescent moderate, binge, and extreme-binge drinkers. Alcoholism: Clinical and Experimental Research 40(9), 1895–1904; 2016.
	Rossow, I., Felix, L., Keating, P., McCambridge, J. Parental drinking and adverse outcomes in children: a scoping review of cohort studies. Drug and Alcohol Review 35(4), 397–405; 2016.
	Weaver, E.R.N., Wright, C.J.C., Dietze, P.M., Lim, M.S.C. ‘A drink that makes you feel happier, relaxed and loving’: young people’s perceptions of alcohol advertising on Facebook. Alcohol and Alcoholism 51(4), 481–486; 2016.
	Barrett-Connor, E., De Gaetano, G., Djoussé, L., Ellison, R.C., Estruch, R., Finkel, H., Goldfinger, T., Keil, U., Lanzmann-Petithory, D., Mattivi, F., Skovenborg, E., Stockley, C., Svilaas, A., Teissedre, P.-L., Thelle, D.S. Comments on moderate alcohol 
	Hixson, J.L., Jacobs, J.L., Wilkes, E.N., Smith, P.A. Survey of the variation in grape marc condensed tannin composition and concentration and analysis of key compositional factors. Journal of Agricultural and Food Chemistry 64(38), 1–11; 2016.
	Bindon, K.A., Li, S., Kassara, S., Smith, P.A. Retention of proanthocyanidin in wine-like solution is conferred by a dynamic interaction between soluble and insoluble grape cell wall components. Journal of Agricultural and Food Chemistry 64 (44), 8406–841
	Bekker, M.Z., Smith, M.E., Smith, P.A., Wilkes, E.N. Formation of hydrogen sulfide in wine: interactions between copper and sulfur dioxide. Molecules 21(1214), 1–17; 2016.
	Mierczynska-Vasilev, A., Smith, P.A. Surface modification influencing adsorption of red wine constituents: the role of functional groups. Applied Surface Science 386, 14–23; 2016.
	Christo, S.N., Bachhuka, A., Diener, K.R., Mierczynska, A., Hayball, J.D., Vasilev, K. The role of surface nanotopography and chemistry on primary neutrophil and macrophage cellular responses. Advanced Healthcare Materials 5(8), 956–965; 2016.
	Ramiasa-Macgregor, M., Mierczynska, A., Sedev, R., Vasilev, K. Tuning and predicting the wetting of nanoengineered material surface. Nanoscale 8(8), 4635–4642; 2016.
	Mierczynski, P., Mierczynska, A., Maniukiewicz, W., Maniecki, T.P., Vasilev, K. MWCNTs as a catalyst in oxy-steam reforming of methanol. RSC Advances 6(84), 81408–81413; 2016.
	Mierczynski, P., Vasilev, K., Mierczynska, A., Maniukiewicz, W., Ciesielski, R., Rogowski, J., Szynkowska, I.M., Trifonov, A.Yu., Dubkov, S.V., Gromov, D.G., Maniecki, T.P. The effect of gold on modern bimetallic Au–Cu/MWCNT catalysts for the oxy-steam re
	Delalat, B., Mierczynska, A., Ghaemi, S.R., Cavallaro, A., Harding, F.J., Vasilev, K., Voelcker, N.H. Materials displaying neural growth factor gradients and applications in neural differentiation of embryoid body cells. Advanced Functional Materials 25(1
	Ramiasa, M.N., Cavallaro, A.A., Mierczynska, A., Christo, S.N., Gleadle, J.M., Hayball, J.D., Vasilev, K. Plasma polymerised polyoxazoline thin films for biomedical applications. Chemical Communications 51(20), 4279–4282; 2015.
	Zenoni, S., Fasoli, M., Guzzo, F., Dal Santo, S., Amato, A., Anesi, A., Commisso, M., Herderich, M., Ceoldo, S., Avesani, L., Pezzotti, M., Battista Tornielli, G. Disclosing the molecular basis of the postharvest life of berry in different grapevine genot
	Longbottom, M. ASVO prepares for November awards night following ‘one of the best tech conferences ever’. Wine and Viticulture Journal 31(5), 10; 2016.
	Cordente, T., Solomon, M., Godden, P., Curtin, C., Johnson, D. A rose by any other name: novel wine yeast that impart floral aromas. Wine and Viticulture Journal 31(5), 39–40; 2016.
	Dry, P. Fiano. Wine and Viticulture Journal 31(5), 59; 2016.
	Holdstock, M. Ask the AWRI: Calcium and its unpredictable presence. Australian & New Zealand Grapegrower & Winemaker 632, 68–69; 2016.
	Coulter, A., Cowey, G., Petrie, P., Essling, M., Holdstock, M., Stockley, C., Simos, C., Johnson, D. Vintage 2016 – observations from the AWRI helpdesk. Wine and Viticulture Journal 31(4), 43–45; 2016.
	Wilkes, E. Honest wine. WBM: Australia’s Wine Business Magazine September/October, 32–34; 2016.
	Parker, M., Black, C., Pearson, W., Barker, A., Francis, L., Herderich, M. Glycosides contribute to in-mouth flavour release. OICCE Times 68(17), 15–18; 2016.
	Geffroy, O., Siebert, T., Silvano, A., Herderich, M. Impact of winemaking techniques on classical enological parameters and rotundone in red wine at the laboratory scale. American Journal of Enology and Viticulture doi:10.5344/ajev.2016.16060, 1–18; 2016.
	Dry, P. Kerner. Wine and Viticulture Journal 31(4), 59; 2016.
	Essling, M. Ask the AWRI: Re-entry periods after vineyard sprays. Australian & New Zealand Grapegrower & Winemaker 633, 54; 2016.


