PITCHING HIGH-GRAVITY WORTS

Q: What are your recommendations for pitching high-gravity brews? I had a 1.109 wort that was well-aerated and pitched with a big (1.5-L) healthy American ale yeast starter. I racked to secondary once the visibly active fermentation had subsided (one week). The gravity was down to 1.060 - a pretty respectable drop, but still nowhere near the appropriate 1.025-1.030 terminal gravity. I know that Champagne yeasts are more alcohol-tolerant, and I have used them before, but I wanted to try an ale yeast. 

I am aware that many brewers pitch additional yeast to remedy a stuck fermentation (or sometimes by design). That practice, however, raises some questions (I posed the question to the internet mailing list Home Brew Digest and still had some unanswered questions). Although vigorous aeration is appropriate for pitching unfermented wort, in a partially fermented beer it is just asking for trouble because of oxidation. It would seem, then, that the volume of additional yeast would need to be large, but how large? What about aerating the starter before pitching the additional yeast into the secondary? Is that introduction of oxygen going to be a problem, or will the yeast consume it without ill effect? If you don't aerate the starter, will the largely anaerobic conditions lead to off-flavors when the new yeast gets to work? 

Obviously, I have already done something long before this ever makes it into print, but I imagine that many readers will find your response useful. (I pitched an aerated 750-mL starter of the same Chico yeast into the unaerated 1.060 beer and will have to wait for the results.) 

DM: I have no first-hand experience with worts as heavy as yours. The strongest ales I have ever made were barley wines with original gravities in the mid-1.080s. I pitched these with Chico ale yeast (Wyeast #1056, the same strain you are using) and fermented to a terminal gravity of about 1.020. This experience would indicate that you are right in assuming that there is a problem with your fermentation; your wort dropped only (!) 49 points before the yeast pooped out, whereas mine dropped at least 60. 

The usual problem with using brewing yeasts for very strong beers is that many of the brewing strains have limited alcohol tolerance. I have heard tales of ale yeasts that cannot take more than 5% alcohol before they pass out like a giddy maiden. However, as my experience proves, Chico is not one of these faint-hearted yeast strains. It should have been able to ferment your wort down farther. 

No question, though, that a strong fermentation demands young, healthy yeast cells in top physical condition. This is why wort aeration is so important. Your yeast needs to grow before it starts to ferment. Most of the cells in the wort need to be young and fresh - not old cells that are already tired from having gone through a fermentation before. 

Several factors can lead to a weak fermentation. Note that the effect of these factors will be magnified when you work with heavy wort. In a normal-gravity wort, they might pass unnoticed or manifest themselves only in a slightly prolonged fermentation. 

The first factor is wort aeration. You sound like a person who is very concerned about oxidation and may be reluctant to aerate your wort. Don't be. Wort must be saturated with air either before or immediately after pitching. If you get a stuck fermentation and decide to repitch, aerate again - the wort as well as the starter. The most likely result of reaeration will be an increased level of diacetyl in the finished beer, but at this point you're doing a salvage operation and your choice may be between flawed beer and no beer. Besides, diacetyl is not necessarily a fault in barley wine. 

A second factor in weak fermentations is over- or underpitching. Most home brewers by now are aware of underpitching, but overpitching can also lead to similar problems. If you overpitch, the yeast does not grow as much, so you end up with more old, tired cells and fewer young, healthy ones. This may pass unnoticed in beers of normal gravity, but in a wort as heavy as yours, it may easily lead to a stuck fermentation; remember, normal-gravity worts, in fermenting out, don't drop as far as your wort did before it stuck. You don't state your batch volume, but if it is 5 gal, then a 1.5-L starter, depending on how it was made, may be too much. 

A third factor in weak fermentations is the Crabtree effect, which was first brought to the attention of home brewers by George Fix. Yeast has such an affinity for glucose that, if a solution (such as wort) contains more than about 1% of it, the cells will immediately begin to ferment it - even if oxygen is available for respiration and growth. In other words, the practical effect of high glucose levels is to short-circuit the normal growth of the yeast in the pitched wort. A very high gravity wort is more likely to have a lot of glucose in it - especially if it is made up entirely or partly from high-glucose malt extract or if sugar has been used to boost the gravity. You don't say how your wort was made, but you can judge for yourself how likely the wort composition is to be a factor in your problem. 

For the sake of completeness, I should mention that lack of yeast nutrients is another cause of stuck fermentations, but a wort of such high gravity is almost certain to contain enough amino acids, vitamins, and minerals for good yeast growth. 

Good luck with your repitch. Let me know how you make out.

