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U.S. Craft Brewery Count by Category
‘ The Craft Brewing Industry -0 0 Yeast growth can be assessed using 96-well plates with the Multiskan Go Plate Reader e The Multiskan Go Plate Reader prowdes reliable and
, , | consistent growth curve data that saves valuable time
e The number of craft breweries have increased 5-fold over the past two ; 1 h f fth 1 . .
decades. ¢ o, Sample growth curve from one of the twelve strains examined and resources.
e 14.6% of all beer spending is on craft brews (Brewer’s Association). 3 el _ _
e New flavor profiles and alcohol content provide countless varieties of beer. E _ Monastery Ale Yeast Growth Curve e 10 of the 12 strains examm_ed
Y — = Mommen Mevem showed growth curves similar to the e English Cider, Belgian Wit, and Belgian Saison | yeast are
‘ PitChing in BreWing ul.‘;94 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 ./‘/’:{Fw o D | monaStery ale yeaSt depICted Wlth . . - .
— R P " e L gg%agfgn‘g%e Yeast Varying deg rees of growth (See IeaSt aﬁeCted by INCcreasl ng |€V9|S Of aICOhOI as |nd |Cated
e Pitching: yeast is added to wort to S'Fart the fermentation process. iRy, AlE Yot below)_ by both t| me in Iag phase and by grOWth rate, despite the
e Brewers use a starter culture for their first batch of beer. = 1.000 5.0% Ethanol ) _ _
o The culture is then re-pitched into the next fermentor to start the next batch. : . Mopasiory, il Yeast . California Ale Yeast and latter three strains considered only medium tolerant
e Alcohol is the byproduct of the fermentation process. % 7.5% Ethanol Succharomvees bruse-like Trois t .
o  Are-pitched culture will contain alcohol that was produced during the previous Objective = == Monastery Ale Yeast . Y . strains.
fermentation process. g 10.0% Ethanol showed inconsistent results (see
o  This amount will vary from beer to beer. o lcohol tol £ difF . of o 00 ll\go;oz;:tggaﬁclﬁ Yeast red boxes in ﬁgures below). o .
e Microorganisms, including yeast, are typically killed by alcohol. nalyze alcohol to crance ot ¢l crent strains o ' ® Su rp ISl ng Iy, San DlegO Su per Ale and MonaSte ry Ale
e Yeast have artificially evolved to withstand different levels of alcohol Salccharorgyces cerevzl;s'zaz througllll gro;v ;[lh mllrve llvgo(r’l‘;sggaﬁg e D ldorf Alt Ale Yeast failed d t ﬁ t d b I h I d t I . th t
. . . . . (4 O
o In order to change the alcohol content of beer, yeast needs to be able to withstand the analysis and compare this data to that ot the claims usseicor C Yeastlatle appeare MOsSt ariecle y alcono eSpI € Claims a
, . made by commercial strain companies. _ to grow at 15% EtOH . .
brewing conditions. B0 &= = = T condic they are higher alcohol tolerant strains.
Growth Curve AnaIYSiS Hyp othesis Time Elapsed (Hours)
e Fermentation requires an adequate number of healthy yeast cells to be re-pitched from
batch to batch. As alcohol levels ; th rates will
e The health of yeast can be analyzed through how quickly the cells grow. S RGOS ISR, (DAL I vl
. : : : . decrease but some strains will be able to tolerate
e This can be determined by looking at the growth rate in the mid-log phase or how long :
the high rates of alcohol.
the growth process takes to start to grow. . : : . . : :
Some yeast strains require a longer time to acclimatize to increasing levels of alcohol
Medium Tolerance (5-10%) whereas others are largely unaffected as indicated by the time in lag phase.

e Hefeweizen Ale Yeast (WLP3 OO) ‘ Used to brew Weissbier and Weizenbock
e German/Kolsch Ale Yeast (WLP029) | Used to brew Altbier, California Common, Cream Ale, and Kolsch . .
® Belgian Ale Yeast (WLPSS 0) | Used to brew Belgian Dark Strong Ale, Belgian Dubbel, Belgian Tripel, Saison, and Witbier u u re I re C I O n S
® Belgian Wit Ale Yeast (WLP400) | Used to brew Belgian Pale Ale, Belgian Tripel, Cider, Saison, and Witbier
® Belgian Saison I Ale Yeast (WLPS 65) | Used to brew Belgian Dubbel, Belgian Pale Ale, Belgian Tripel, Saison, and Witbier
e Dusseldorf Alt Ale Yeast (WLP036) | Used to brew Altbier, Cream Ale, Kolsch, and Red Ale Time Required to Reach Log Phase Growth
Medium-High Tolerance (8-12%) B e Repeat these experiments to corroborate the results.

® Dl'y English Ale Yeast (WLPOO7) | Used to brew American IPA, Barleywine, Blonde Ale, Brown Ale, Cider, Double IPA, Dry Mead, English Bitter, English IPA, Gin, Hazy/Juicy IPA, 40

Imperial Stout, Old Ale, Pale Ale, Porter, Red Ale, Sake, Scotch Ale, Stout, Sweet Mead, Vodka, and Whiskey ° : . : : . . . .
o Saccharomyces brux-like Trois (WLP644) | Used to brew American IPA, Blonde Ale, Double IPA, Hazy/Juicy IPA, Pale Ale, and Wild Specialty Beer 35 Eng“Sh Clderz Belgl_an Ale’ Belglan ® Determlne What perC entage Of ethanOI 1S 1deal fOI' eaCh StI'alIl.

Wit, and Belgian Saison | yeast were
High Tolerance (10-15%) 30 least affected by increasing levels of
P . . . . . . . . . .
o 5 alcohol indicating a higher tolerance e Visualize the yeast under the microscope at various time-points to

e (alifornia Ale Yeast (WLPOO 1) | Used to brew American IPA, American Wheat Beer, Barleywine, Blonde Ale, Brown Ale, California Common, Cider, Double IPA, Dry Mead, Imperial Stout, O 25 for th ese Strains ] .

Old Ale,'Pale Ale, Porter, Red Ale, Stout, and Sweet Mead ._:I_:_. aS S e S S the 11’ he alth.
e San Dlego Super Ale Yeast (WLPO90) } Used to brew American IPA, Barleywine, Blonde Ale, Cider, Double IPA, Dry Mead, Imperial Stout, Old Ale, Pale Ale, Porter, Red Ale, Stout, and @ 20

Sweet Mead E e San Diego Super was most affected
® Monastery Ale Yeast (WLPSOO) | Used to brew Belgian Dark Strong Ale, Belgian Dubbel, Belgian Pale Ale, Belgian Tripel, Biere de Garde, and Cider 15 : by increasing levels Of alcohol . . .

. : ‘ indicating a lower tolerance for this e Use re-pitching practices to analyze the effect of added alcohol
Very High Tolerance (15%+) 10 d . .
| : strain. over time.
e English Cider Yeast (WLP775) | Used to brew cider 5 -
| I ‘ e Dusseldorf Alt Ale yeast was largely
e S A unaffected accept under very high e Dectermine if the age of a sample plays a role in the growth rate
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Materials and Methods

. ~ ™ Increasing levels of alcohol affect growth rates for some strains, while not as much for
Yeast. cell cougts can be measur§d via 12 strains are isolated Yoast Grown on Agar Plate i e ) )
Optical Density (OD660) readings. and grown on YPD @ ,
30°C for 48 hours. D —
Yeast Cell Count Based on OD660 Reading \ /
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% i _ Cell Doubling Time at Mid Log Phase _ o , .
o 14 ) oo 1.Market Development Committee. (2020, October 7). Craft is vital to beer selection. Brewers Association.
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@ 1 each strain and used to
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0-15% EtOH and samples 2,000000000000 / 96-Well Plate o e Belgian Saison | Ale yeast was least
placed into 96 well plate. 1:000000000000 * L 6.00 affected by changes in alcohol
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Growth curves are an indicator of yeast 1°600000000000¢ Each well on the plate = levels.
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_ | s . : R [ e e N S 000 & e Belgian Ale yeast and Dusseldorf Alt
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o Statonary Phase and OD660 is measured every N - 0 __ yeast showed consistent growth
. Deceleration Phase . | . i '
: d15 minutes for 4:18 hours ’:co 2.00 i _ ‘ except for at 15% EtOH where there
g ete:g:,’;f’ngrgc‘;‘ﬁ ditong Thermo Scientific | | | was a significant drop off.
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with data measurements every 2 minutes.






