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Research Progress in High—gravity Brewing

SUN Yan, LIN Jian and XU Shiai
(Chemical Engineering and Process Key Lab of Shandong Province, Yantai University, Yantai, Shandong 264005, China)

Abstract: The characteristics of and the existed problems in beer high-gravity brewing were reviewed. The research progress in strain selection,
wort preparation, beer fermentation and beer flavor, and foam stability involved in beer high-gravity brewing were introduced in details in this
paper.

Key words: high-gravity brewing; strain selection; wort preparation; flavor

, 1
’ ’ ’
’ 18~25P | ,
° ’ ’ M, @
, o .
° ;@ , N
’ ; ;3
° b
X ’ ;@ )
’ ’ ’ ’
¢ @:® ,
’ ’ ;® )
° ’ , ;@
’ b b
N [e] ’
° ’ 9 Ay
’ N . [3]O
. .

W AR AL 8RB (2005994209001)
:2012-09-27
(1988-), , o
(1964-), , . o
2012-12-10; :http://www.cnki.net/kems/detail/52.1051.7S.20121210.1526.007 .html



PR Bk R R R A R

[

pH °
bl [SJO 9
2
, 6l
m He—Ne
, 1
b 8 b
X ,
Y Y’
18 %vol, 60 %, 28" P
3.3%,

; Lies Blieck™

; Anne Huuskonen®

EMS

, 10 %~30 %,

2~8¢/L),

[8]

o—



80 BE AL 2013 3 (225 )-LIQUOR-MAKING SCIENCE & TECHNOLOGY 2013 No.3(Tol.225)

[15]
[o}

« »[16]
o

, . . Anderson®*! , ,

o N ’ ’
o ) N o )
’ ’ N N ’
’ ’
[12
[¢] ’ o ’
N ’ o ’
[13]
o ’ ’ ’
N o
’ o
o ’ ) N
’ o ’
’ o ’ N ) N N
’ N N
o o ’
o N N N o
’ ’ N ’
N ’
o ’ ’ o
’ ’
o ’ o ’
’ N ’ o ’
o ( )
’ ’ ’
A [18]
o ’ ’ ’ o ’
’ o ’

Heather L.Jones™ , ° ,

’ ’ (1] ; () 1



FhoH ARSI AR R B R RIS H AR AT A 81

, 2007(8) : 55-59. fermentation performance in very-high-gravity worts [J].

[2] Magnus C A, Ingledew W M, Casey G P. High-gravity bre- Applied and Environmental Microbiology, 2010,76(5) :
wing: influence of high-ethanol beer on the viability of 1563-1573.
contaminating brewing bacteria [J]. Journal of the American [12] , . [J]. ,
Society of Brewing Chemists, 1996,44(4) . 158-161. 2003(2) :101-104.

[3] Gregory P Casey, Carol A Magnus. High-gravity: effects of nu- [13] Gregory P Casey, Carol A Magnusand, and W M Ingledew.
trition on yeast composition, fermentative ability, and alcohol High-gravity brewing: effects of nutrition on yeast composi-
production [J]. Applied and Environmental Microbiology,1984, tion, fermentative ability, and alcohol production[J]. Applied
48(3): 639-646. and Environmental Microbiology, 1984, 48(3).639-646.

[4] Tony D' Amore, Graham G Stewart. Ethanol tolerance of yeast [14] , .

[J]. Enzyme and Microbial Technology, 1987, 9(6) : 322-330. [J]. ,2009, 35(10).108-112.

[5] . [J]. , 2001(7): [15] Heather L Jones, Argyrios Margaritis and Robert J Stewart.
19-21. The combined effects of oxygen supply strategy,inoculum size

[6] Lies Blieck, Geert Toye. Isolation and characterization of bre- and temperature profile on very-high-gravity beer fermentation
wer's yeast variants with improved fermentation performance by Saccharomyces cerevisiae [J]. J. Inst. Brew., 2007, 113 (2):
under high-gravity conditions [J]. Applied and Environmental 168-184.

Microbiology, 2007, 73(3):815-824. [16] . [J1. ,

[7] , . 2003(6):62-64.

[J]. ,2007(1):59-61. [17] Anderson R G & Kimop B H. Quantitative aspects of the con-

[8] , . trol of oxygenation and acetate ester concentration in beer

[J1. , 2010(10): 92-95. obtained from high gravity wort [J]. Journal of the Institute of

[9] , . [ , 2011 Brewing, 1975, 81.286-301.

(4):39-41. [18] . [J]. ,

[10] Lies Blieck, Geert Toye, et al. Isolation and characterization of 2006(10):15-17.

brewer's yeast variants with improved fermentation perfor- [19] BreyS E, Bryce JH and Stewart G G. The loss of hydrop-
mance under high-gravity conditions [J]. Applied and Environ- hobic polypeptides during fermentation and conditioning of
mental Microbiology, 2007, 73(3):815-824. high gravity and low gravity brewed beer [J].Journal of the

[11] Anne Huuskonen, Tuomas Markkula, et al. Selection from Institute of Brewing, 2002,108 : 424-433.

industrial Lager yeast strains of variants with improved

e S e B Lt s s e S e S

14 b4

VO Heit— & B )RE , TR FA R @B L (W) AIRA S E 7 MBROL i T B 5 BE, B EXRTT 28T et kE

A B RIFAR A 1312 A4, BT MR LK G T 2008 AT L IRIRE B FHE G I RE LS BRI TR RE L,

RBEBEBIF 6 F O MR EARER LG R ZMTBILAGST G PE LAE, R m T RFIMKGEL(ER) AN
239 F R K G FAE K A KW S CRIFREZAF X, MG IRES T, e h B REIEN R AT TN AR AEAANE L
hog T E A GRRBBAEG R AL REHETFEZRFGFAEFEIAN LELRT G L5, SmB e &AL L%
T F A E SRR B AR, R, EDITAAZEFBHBSRE FHE —RIBIER, RF ARG SO BIG = RPBE%B%—R,5FA
D RAE I E R P 2R, A AR TR T AFRAL LR LTS R T — & 09 A RIFAR RIE 2 h

BERX L5 RJG I 96 ¥ St e i K G " KB B 89 F BT A K O T REH LA RIES SR BT T BIEA AR TFHEMT, 58
FA R R B AATHAT LR R AEROBE RS — I E ARG S HIE, BT BILARI, 4 F RA LT LEATR
JFES RS FERRGAFHENTHRMIAFE, SRR A, B (7)) BARAMMIEE G L L, EATA, 4 o — LB
FARAAR, R T R m R, AR,
FERAMEARIEER XX FREINB, L5 R, FARBAN TEOR AWK A SHFFT 25T EHM 7 MR foKiz Z0k 0]
FRAGR AR, 55 % RS R RATHILER BT AFRAEG 20 550, 0AwH ZE kbl 5B, #FE#", BIRIIAKIT, 20k
tAEZE B0 EE,E G E AR EEFAFRT KA (S FMAREE — ) 3004 (758) i & b, Gl B R AR, KRBk

tZak, FOEZBIENIFELT SRR, (PR O FIR)Z G IE LA TR TIETH%08, KRB & —BHL" (3 iE )5 2 il
T AR R, AT EERF NS — AR S QE =37 M, it BHBETHLRG E L W3k EEAERRA, 5824, WL
TR I 5)id 2ok 5 ok EX TG AEY kA 7 M 9L, ek, 5 6B G E K AIVER B K@ 27 KRBT AT K iR
TR GBS 2 G 5 QRS T A B0 5 BB
TRTEWNFR . FLPDREBREEHAG T EERLT AN RAREEG R AW (2235 Gtk e 1 E LR RIKGIVIET
e I3, B AT BRI ERARAF, A ST E LA SE EHEE G LT G RN SRR EMELIHRA LR, (DD F)
{ BB B-8 7 2013-03-01
ikl KA SR BT s

s e e

e LB

IS
]

2

et

——t
|

-

R B . A L B, I, L

e e S e e e e e o i o o S R T e ST E S S



