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1. BJCP Style Guidelines, http:/ / www.bjcp.org/stylecenter.php
2. BJCP Judge Procedures Manual, http:/ /www.bjcp.org/judgeprocman.php

3. BJCP Beer Studies — Beer Appreciation and Exam Preparation, http:/ /www.bjcp.org/course/

HERLTPY XA SR
Michael JacksonfiiRoger Protz# 5+ H A S fya IR 112, FEAE F A BT 350 53 KR SS9 WUtk

Michael Jackson, The New World Guide to Beer (Running Press, Philadelphia, 1988).
Michael Jackson, Beer Companion (Running Press, Philadelphia, 1997).

Michael Jackson, Ultimate Beer (DK Publishing, New York, 1998).

Michael Jackson, Great Beer Guide (DK Publishing, New York, 2000).

Michael Jackson, Michael Jackson’s Great Beers of Belgium (Media Marketing Communications,
Antwerp, 2005).

9. Michael Jackson, Eyewitness Companions: Beer, (DK Publishing, New York, NY, 2007).
10. Roger Protz, The Taste of Beer (Orion Publishing, London, 1998).

11. Terry Foster, Pale Ale, 2nd Ed. (Brewers Publications, Boulder, CO, 1999).

12.  Terry Forster, Porter, (Brewers Publications, Boulder, CO, 1992).

13. Jean-Xavier Guinard ,Lambic (Brewers Publications, Boulder, CO, 1990).

14. Darryl Richman, Bock, (Brewers Publications, Boulder, CO, 1994).

15.  Greg Noonan, Scotch Ale, (Brewers Publications, Boulder, CO, 1993).

16. Eric Warner, German Wheat Beer (Brewers Publications, Boulder, CO, 1992).

17.  Pierre Rajotte, Belgian Ale (Brewers Publications, Boulder, CO, 1992).

18. Michael Lewis, Stout (Brewers Publications, Boulder, CO, 1995).

19. Horst Dornbusch, Altbier (Brewers Publications, Boulder, CO, 1998).

20. Fal Allen and Dick Cantwell, Barleywine (Brewers Publications, Boulder, CO, 1998).
21. Horst Durnbusch, Bavarian Helles (Brewers Publications, Boulder, CO, 2000).

22. Ray Daniels and Jim Parker, Brown Ale (Brewers Publications, Boulder, CO, 1998).

23. Eric Warner, Kélsch (Brewers Publications, Boulder, CO, 1998).

24. David Sutula, Dark Mild Ale (Brewers Publications, Boulder, CO, 1999).

25. Ray Daniels and Geoffrey Larson, Smoked Beer (Brewers Publications, Boulder, CO, 2001).
26. Phil Markowski, Farmhouse Ales (Brewers Publications, Boulder, CO, 2004).

27.  Jeff Sparrow, Wild Brews (Brewers Publications, Boulder, CO, 2005).

28. Stan Hieronymus, Brew Like a Monk (Brewers Publications, Boulder, CO, 2005).

29. Stan Hieronymus, Brewing with wheat: the “wit’ and weizen” of world wheat beer styles, (Brewers

Publications, Boulder, CO, 2010).
30. Mitch Steele, IPA: Brewing Techniques, Recipes and the Evolution of India Pale Ale, (Brewers
Publications, Boulder, CO, 2012).
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1. BJCP#IL (BJCP Vocabulary) (JF&#17H), http:/ /www.bjcp.org/formervocab.php
T S PEIRTE (A sample wine vocabulary)
http:/ /en.wikipedia.org/wiki/Wine_tasting_descriptors
3. Garret Oliver, Oxford Companion to Beer, (Oxford University Press, New York, NY, 2012).
4. William Strunk, E. B. White, The Elements of Style, 4th Edition, (Longman, Boston, MA, 1999)
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35. BJCP Beer Faults, http:/ /www.bjcp.org/faults.php

e B PR

36. Charlie Papazian, et al, Evaluating Beer (Brewers Publications, Boulder, CO, 1993).
37. Randy Mosher, Tasting Beer: An Insider’s Guide to the World’s Greatest Drink, (Storey Publishing,
North Adams, MA, 2009).
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HOFIR M AR SRR, ARSI RN 2 T IEMES S, (B IFRA MR 2 7 S M TRTA N LU TR R
TENR T SRR, REBAFREZ M

38. (#nfric{z) How to Memorize, http:/ / www.wikihow.com /Memorize

BV ES N

39. John Palmer, How to Brew, (Brewers Publications, Boulder, CO, 2006).
40. Dave Miller, Dave Miller's Homebrewing Guide (Garden Way Publishing, Pownal, VT 1996).

P AR R

41. Gregory J. Noonan, New Brewing Lager Beer (Brewers Publications, Boulder, CO, 2003).
42. George Fix, Principles of Brewing Science, 2nd Edition (Brewers Publications, Boulder, CO, 1999). 43.

George and Laurie Fix, An Analysis of Brewing Techniques, (Brewers Publications, Boulder, CO, 1997).
44. Chris White, Jamil Zainasheff, Yeast: The Practical Guide to Beer Fermentation (Brewing Elements),
(Brewers Publications, Boulder, CO, 2010).

45. Brewing Techniques (New Wine Press, Eugene, OR).J# & T < THNE RN, Jrst, RUBRAHSCH) R &(5
B, BAREELRFHIR, (B EF) A LEwww . brewingtechniques.com W5 £ 2,

FRE IR E A

46. Wolfgang Kunze, Technology Brewing and Malting, 4th International Edition —in English, (VLB, Berlin,
Germany, 2010).

47.Jean de Clerck, A textbook of brewing, Volume 1, (Siebel Institute of Technology, 1957).

48. Jean de Clerck, A textbook of brewing, Volume 2, (Siebel Institute of Technology, 1957).

49. Dennis Briggs, et al, Brewing Science and Practice, (Woodhead Publishing, Boca Raton, FL, 2004).

50. Michael Lewis and Tom Young, Brewing, (Aspen, New York, NY, 2001).

A7 st

51. Ray Daniels, Designing Great Beers (Brewers Publications, Boulder, CO, 1996).
52.Jamil Zainasheff and John Palmer, Brewing Classic Styles (Brewers Publications, Boulder, CO, 2007).
53. Gordon Strong, Brewing Better Beer, Chapter 6, (Brewers Publications, Boulder, CO, 2011)

LSEIEY

54. Roger Protz, The Ale Trail (Eric Dobby Publishing, Kent, 1995). Horst Dornbusch, Prost! The Story of

German Beer (Brewers Publications, Boulder, CO, 1997).

55. Horst Dornbusch, Prost! The Story of German Beer (Brewers Publications, Boulder, CO, 1997).

56. Gregg Smith, The Beer Enthusiast’s Guide (Storey Communications, Pownal, VT, 1994).

57. Charles Bamforth, Beer: Tap into the Art and Science of Brewing (Plenum Press, New York, 1998).

58. Clive La Pensée, Roger Protz, India Pale Ale: Homebrew Classics, (CAMRA, St. Albans, England,
2001).
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59. Clive La Pensée, Roger Protz, Stout & Porter: Homebrew Classics, (CAMRA, St. Albans, England,
2003).

60. John Tuck, The Private Brewer’s Guide To The Art of Brewing Ale And Porter, (Simpkin & Marshall,

London, England, 1822, reprinted by Zymoscribe, Woodbridge, CT, 1995).

61. M. L. Byrn, The Complete Practical Brewer, (Henry Carey Baird, Philadelphia, PA, 1852, reprinted by

Raudins Publishing,Chagrin Falls, OH, 2002).

62. W. H. Roberts, The Scottish Ale Brewer and Practical Maltster, (A. and C. Black Whitttaker Company,

London, England, 1847, reprinted by Raudins Publishing, Chagrin Falls, OH, 2003).

63. W. Brande, The Town and Country Brewery Book, (Dean and Munday, London, England, circa 1830,

reprinted by Raudins Publishing, Chagrin Falls, OH, 2003).

64. Michael Combrune, The Theory and Practice of Brewing, (Worshipful Company of BREWERS, 1762,

reprinted by Raudins Publishing, Chagrin Falls, OH, 2004).

65. Robert Wahl, Max Henius, American handy-book of the brewing, malting and auxiliary trades, (Wahl

& Henius, Chicago, IL, 1902) also available on Google Books.

66. History of Beer, http:/ /en.wikipedia.org/wiki/History_of_beer
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prohibition Pilsner, V8K EZ/RAR, 12K HBohemian and German Pilsners(Pilsner
Urquell, Bitburger, DeGroen's), % %§ %1% (1 1 fi7 # Dortmunder Export (Stoudt's Gold),
Munich Helles%EJE 875 50 (Augustiner Edelstoff Helles).

FERWRAR : 2237, G2 3P &R, 038, dkh. MR T2, DURE AR R 2 3 5
78 KUK 22 TR OB R

BN R AIRARRE

Yt YN L% Vienna (Dos Equis, Negra Modelo), A pEilit / = H #y# Oktoberfest/ Mérzen
(Spaten, Paulaner), 5£/E B AMunich Dunkel (Spaten), 2= R Schwarzbier (Kostrizer),
Bock (Paulaner), i 5t / #. A 1 5 Helles/Maibock (Ayinger, Fordham), R} & o
Doppelbock (Paulaner Salvator, Ayinger Celebrator), 7K 7 & 5 Eisbock (Kulmbacher
Reichelbraii).

FRRURAR - K, clfSW Wi, BRISEE, BERE. KBTI, DAMOKAE TS ndp KUk A e vh el £
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HIFER.
B AR IRA IR

3@ % i Ordinary (Boddington's Draught), %2 i # Special (Young's Ramrod, Fuller's
London Pride), #%5Z¢ 75 ESB (Fuller's), #3704 /KEnglish and American Pale
Ales (Bass, Whitbread, Sierra Nevada Pale Ale, Tupper's Hop Pocket), # = & 3 =
IPAEnglish and American IPA (Young's Special London Ale, Anchor Liberty, Sierra Nevada

Celebration Ale), N Z&Y< ¥ California Common (Anchor Steam).
FARURER « Wi, CLFRLEAS RIS XS AR R 15, BE bR D BRI EH .
FIH  BREAER, HEZIR, =R

A R Light and Dark Mild (Grant's Celtic Ale), 93 £ &7 L /REnglish and
American Brown (Newcastle, Sam Smith's Nut Brown Ale, Brooklyn Brown Ale, Pete's
Wicked Ale), 75k& 2RI, J5RA% 2@ BEGE,  JRH% == ) 0 AP Scottish Light, Heavy and
Export (McEwen's Export, Belhaven, MacAndrew's), 7 #% == X! I Scotch (McEwen's,
Traquair House).

FRRURAR: 191, cIEARRIRY AL, EFRERERAL, BRI HLLL K G- [R] P XUk 2 []
IR AR o

BHY . HEERR

T % Dry Stout (Guinness Draught, Murphy's), fit f:7%Sweet Stout (Watney's, Mackeson's),

fieZ % Oatmeal Stout (Anderson Valley Barney Flats, Young's), tH A 8177 [E it #% Foreign
and Imperial Stout (Sheaf Stout, Sam Smith's Imperial Stout, Victory Russian Imperial Stout),

P R Brown Porter (Anchor, Sam Smith's Old Taddy Porter), Z1%: % &#Robust Porter
(Sierra Nevada).

FRRVRAR : BERE G AR, LA RIEEREGL RO R, Al B8, DAM G- (RN KU 2
[FIEBYE

AT REEMEAIR

English Old Ale (Theakston's Old Peculier, Thomas Hardy, Hair of the Dog Adambier),
English and American Barleywines (Young's Old Nick, Sierra Nevada Bigfoot, Anchor Old
Foghorn, Rogue Old Crustacean, Dominion Millennium, Victory Old Horizontal).

FARWRAR : BOE T2, WU, &b, . fnde “sehk, X IR B BRI AT RER 2L
A i) AR e T 18

B AR, R BRI
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H-ZEL FeFn s [E b E & i Diisseldorf and North German Alt (Bolten Alt, Fordham Alt),
Kolsch (Reissdorf Kolsch), £0//vZ2 American Wheat (Pyramid Wheathook, Anchor Wheat),
L% FI) ./ [»#Bavarian Weizen (DeGroen's, Paulaner, Victory Sunrise, Schneider Weisse),
Dunkelweizen (Hacker- Pschorr), /N2 14 % Weizenbock (DeGroens, Schneider Aventinus),

T Ak /)N Z Berliner Weiss (Kindl), ¥f Ul #% fH & ¥ j/§ Bamberger Rauchbier (Kaiserdom,
Schlenkerla).

FRSCURAE « FRIASHT LR, LR AU A IR, FEWBSE R AT RE X LB I
WSRO, W53 LR DRI 8 BICP: 5] M AR AP 49 RIRIFF 58,

I\ ¢ EERI I R MR B R 3R

FEIDubbel (Affligem, La Trappe), —#iTripel (Affligem, Westmalle), ZUt4 (. ZRE K
Strong Golden and Dark Ales (Duvel, Chimay, Orval, Scaldis, La Chouffe), At XUk 25 i P
{fiBiere de Garde (Jenlain, 3 Monts), #£#ASaison (Saison du Pont).

FRRRAE : BRI TR
BT« Foft LRI R

F R R J i 22 187 41 % /R Oud Bruin and Flanders Red (Rodenbach Grand Cru,
Liefman's Goudenband, Liefman's Framboise), 71 2% #17K & % Lt 7 Gueuze and Fruit Lambic
(assorted Boon, Cantillon and Mort Subite), FtF]if/NEWit (Celis White, Hoegaarden), 7
4§ /R Pale Ale (Corsendonk Pale, Celis Pale Bock).

FASRURAR : BLJ7vit, SREAT XS AR R MR L FEE B RO e, 238, 7K. BEREANIRIE T

2o
B 0 XK

B S B A U AR IR R St andeT, i KRR A RO L SE R 1k, @E STl
RIS O NR E & BRI RY) R, FEE R 3 A MR E R Sy, BB AL PR,
Eeanit, A RS IMA U B, NS FRE AR L F R EAC R, IR R IR R ok,
DN R B AU IR B XU, DI 4 B R RE DURE, I AE RS I E N R E A S Xk, N
IR B PR R IR RS, TEE MR EAS T ARTE THEEH B, T BB R IX RNy g
BAIEFSRZI SR, TEMRINZ BIRAZ KSR R, Fhan,  FLER W] LUB R sl Ak oA B R ARE
fERF1248%F] (355ml, EERRHENTEE, KIVRERIARHER B) IN0.42T188% USSP 1) #L
BRo TR NAR A an ok 2 N A RS, AT BOEE 72 3 /8 A REI 4l K e 1/ 8
RREWIFLES, PR/ 38 REROFLEE R BN N b, IXFR S IR0 71/ 1228~ e LA 25 )
S5ZFF, MEtiE210.42 T FLER,

FEARRERRIG, 3 MEINFIRHES B FRAS hARTE T, 2787 5 250 1550 R Bl sy
HfE &, fRA[LABR]ay Hersh (bjcp_judge@doctorbeer.com) ZEH 5% (HRiE T2) MK
DRERFE" LA . JLI 1%L % 2od o5 2R kg CRRITHFROIRG:) , DUELE TR A g
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B, s E A EI25R] (3552 T) , (HJEth al LAk B RIRALAIRiA% . IRFFIN(E
SN e E R PR R AR S S 5, A3 MASINEN S A ALY T 2 a7
FEIFIA, AT BRI RO N4 B 24 S VK BRI R ROTRLEE,  ARA AR TR &

SERCHITA R L BGE BRI [RIFE =2 5 A 208, Buk T 2/ N FE B RRE SR, R
() B B B e w7 CAAS B e IZ B TS, VR 18] B 4 D) mT LASE [R) g A 32 B s S, B EE T2
BJCPIB /DR E34 H RS [a], PrCAEdE SRR L Sz X — R, BT RE %
15 B T LA BJCPHYE 1S I Sl F © exam_director@bjcp.org.

REES I 4 re
LS B I
Ak USPFLEE 0427 (1/8%KREFLER 53/ 8K RLifKIE A A, Wl /345%))
ik 0 T it 3/4% Rk
i FHAEACRE R | 120, Sk i
i HERE 1/ 426 REBESFRAEL | 2R REK P IR &
1 M T 1/8ARE LT IR RAES AR RK Y, 2K L
e ENice/n 0427 (1/8%KREFLER 53/ 87 RLIFKIR AW, HU1/34~))
I5id (Chloroseptic)

S T HERIIE 85 T EIRAAEOZE TR v, i [f) i HOI AR Z)40% RE R 220k
fi k4 TR Y — RGBT A AR R0 THAIWE th, B 1] FE97 h R 046 R 2k
(i Xt i b i B\ Rl f)

R ZlE AL DUIN2. 7 ik, B AT DU SR ALK AR

E RIS T 3/4% Rk

ES AR 01271 (1/8FREA{HE U5 / 825 REA K FiRE, 1l /8% RE)

KA /E FITFE AR 22 R, TFE40BE B LA RIR A TP RAFAE TR

&

R SRk 20K Rk

B FE I 4-51

K

ES BRI 6-71i

EB/ S FELO P R SR AERR D T 13K (XAl OLAE p Ml e A L,
FESL IR AR BRAESL FL LD HBL)

-25-



2017-12-31 EAT1%A

TI1. Mo XS H5 P

A BlE
David Houseman%s 5

BJCP XAKFR AT — SERp i A BAR] « Han 0387, “F o3 JFn“MUA ", BEATTE DS, e
FZEABAII e, 0RO BB N — T, 3 FR XA Y IEAE SO —2h, BfUE
TR R R RV RFIE, PR RIS (BXESR) e LR B A PR AR R
. S, EREEIAE R R, R0 SR T RY Ar Z IR HSR A — TE R R
BJCP X% $i B A FH X AR B S5 A2 9 1 B BRI (8 1RE A [R) XURS 9T BEAT 0 2, SRR 29 ZHEAIL
HlBEA RS L,

MBI SR, WA RRSORE B K OB S I RO BRI 3R R RO SR, FERER
SIIEOLT, BRI RSN T IR R — Mg i XU eSS T BRE, 286k,  /E5< [EBurton-
on-TrentFtH T /K& it s, KBEAE, AT LARR HSREOTE BT3¢, ARS8 TINAERTE 5 28
MM FEPlzenHI K FUBCER, T LABR HH 35 B8 i (B MRS MR Chi s, T /A o A g 1 5 U A
17 XKLL M XS BT BRE F 2 HA) K BT TR AE A, XRS5 P 2 6 AR EL A KU HEA T X 4
FETEEMRER BORBRAVFZ I, RESA TG — NN UR R, XM 5
B VE KA SR BRI T AN, BT AR 3 R h b A TSI+ R 1

PRI KA A e — BRI, BB D A R SRRk, BRIE BRI 23 (1 7 SR 1 el Ae
IR o LA XS Fi5 R R A TP A RS T [, (ELR BILAE PR T3 v B e R s )
FTUARA BA A7 T o 3 SERD R BT R IR s e R OS2 MR AR R RS, BJCP&ICH| A AU TE 7y
PRI EE N R . 22538 BOZAE 5 5l BE 08 X X 46 DA Z AT I8 42 TS S8 kR R 45 R = 13t
17 Bt

BJCP JXUt& i 7 H it 1) £ WAL JXUAS: 2 56 [ S IR 52 2 2 5 IRV JXUR: T AN 2 P A 28 60 1 LTS XL
B, TRV EE TS A AR AR R R . A TS B RIE, XU TR R AT
KRN T 4 BRI 2 R0 A $R A 8 8 21 B R XURR BO B B0 7E L, BJCP Rk TR Fg AR D4 L
AT, HRHH R IR ARRERE Pra w0 XA o an SRAR AT 5 R P B PR R XURS G R FR g B
M, KAAE B EEATM T, FRAT5EZHESE 5 3 Michael Jacksoni) (New World
Guide to Beer and Beer Comapanion)) . (& #IP XUk 532D DU HA—L45 H Ry X
FEFRRE— M, RHORRFEUER . PRIESR G | A TR R SR S XURS AR R A

RESordabs, Blanyta i, W EEr Sk, SEULEGE (Lovibond{H 5% SRM
) , ERHBJCPRUSZ is, HaRh—Leaz B\ nTH sk AR IE 1 F b,

N T XS AT BB KRS 25 L, /5 2T R BT RS [ K BUR AR B EEFNIBU & LV, 40 2R A
SRR 7 AL P R & B A A

5if Z S VR4 B B AR M 5 ML XU AT SR BB 20, SRR A R] AR B0 2 25 3] (13 [ A H

RALOLHA R BEREEIRA DT EE R IR KA, el e Z X AN, XU 2
PR KU 5 KU TR AL AR [R] 22 Ak o AR TR O, 075 2 40 H X 2 JXURS B o 44 7
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M Z . B RTREVREA Feid — S [ SR S U, AR BT R I X It v A IR AR T, (H2 R
R FHE R BJCP M FE . Michael Jacksonfhak & Hifth 2 & %L T A N A p Mk 2245

PR W 55 F 02 T 2 K B 19 hL K% 8% R Saccharomyces Pastrorianus, 2 Rt #% FR/ES.

Uvarum

2. 4'S. Calsbergensis, XM IEREAE FLAURAGIR A T LA, W@HAE7-135 REZH. X
FERRIR A B A S5 O 1 MR SANFLA KR S 1) 7 A2, Pl DA 2R Y ORI LU T4, (R I%
PR A o BRI, IR N IRRI0E AL, M RIS REIL TR, JF 7k —LERm 1),
2 A TR HH RO Sk —Paliyge . W HSS RO KUK, REAR AR S AH X [y S Bl XUk, A
18 20 Tkl B AR AR A 2 Jo = FFARHET ™,

SR ) B2 REERREERE, Sacharomyces Cerevisiae, X Fh 2 AU i R4 &7
HIREE T LAE, JFhids iR R BT, KR an SRk, BRI LLEE s, I
AT SRS R B AR R, SORBEREE OO AL AR U, IR PR i r S i B A 145 OF
NI

TR TR XA NP e (] — il LA BB R R RO RE T s, Bean I SORBE REEARIR TR
W, (RIS 8 P SR BERRAT RIS B BE, RS e BEAE B il B N A, ol PR AR P O I R 2R AR,

FE R XURS oY 32 2 SOR 2., BJRAE T2 AR L5 RAIEH REGARRE, FrLUBR T —
A A, —LE LRI KA BRI, Ean 2 b, 7R R B R 8 T 2 Fh iy AR RN
PP R

R PEFT RN B th SR B TR 2 T ARR KUK, KDRFESERRELZR P EMANE B 22
dn SR SEAT 2 XS, T LA U — B, (B2 BJCPINY Sk F A 218 K BIX L),

BJCP A% 15 B 1E20044F A7 LB R R AR E S, 20084 FFIRFETEIE IE, BB UK BIBJCP XU 15 /e
n] LLYEBJCPIM i _E B9 “ XU .0y hittp://www.bjcp.org/stylecenter.php. #E47 T #,

BJCPR &1 R 28 K B XA, A BBIARGN, B B A KA 7R, &F
FRRFIIETR e B A BRI 0, SR Y R B i AR S 4

-27 -



2017-12-31 EAT1%A

IV. FEL G ERET S

A. K
Ginger Wotringi 5-

MR )85%-90% # e /K,  HRHIER Iy Je 235, EAELL M BRI i, — N EeBaE A9 TE
M, H L rTLANG B9 K ER v U AEBRIE o, AN e —2 53 21 Iy S RS R B I e, 7R 22X
IRIFAT —LELIfEE, B9 B RKAE R B RE Pl b T T SR, FEBRIE A, N T
LR BN IZERIXEE, wTLhad A T A E R, HIE AU TS M i B T
Campden i MER BERE ) V2 HEE, R REHKZEK (ROK) , FEEEREZE
HORERRP R BE, M. BFEIESCHR MR T, BTl RE T BRI REE SR AR TR AN,
KR 0 5] R 1) R i R b AN AT BRI, P DAZE BRI S 4 5K AR FHROZK B
FHEBTKEL, e, KSR EAHE —E&MME, ATl EREE R — T 2 e
R TE I,

WREE, pHAELIR AR B

K EAIE Ao NHE RIS . K531 (H20) A —#00 °T LAy i b AR 1 (OH-)
FEE T Hy), ppHIEERLFTHREAEAE FRENE &R S, pHENRER TIREET-
FOREE, K AERE AR E %R, pHIE N7, pHERIE, AEXRIA&E& &S,
KEEME R, pHIE S, ARAEREFSEL S, WKRmMESES, ERETS, pHIE
BT /K BORERE | i BE DA K iR 3 JerUpeh v B 23 2 1) o

T iy S A /K FL AN BH S - BE 08 A AR p HAE Y BE /), KTV Hont pHAR ™ A fix

MR E R IR ER E 1 (HCO3-) |, KX R E AR i B E 1, R
AE T 5B TEEBN 2 KA, B ERES UTiE FK:

Ca* + 2HCO* = CaCO. (ppt) + HO + CO. (gas)

BB S ERMRAEK T ) S b, WA AES Ffik e SR B - #oa AT, M BRI AR
B, 7K A B A W I R PRI S TIE IR AR P IBH S 10& &, HPFEEEsmE 1
MBS T WRIXEE TRk AR sE FAe 38, IR A MhA 1R B o B 2 7k AR, T
ANk 3 RIE Th B IRIR A 2, AR IX A A B A,

MR RE T, WY pHEMEE TR —, REF IR, @il i 2 28 TP RO IR A5 BE,
TERkttg, LKA ARG, Bt KES/IRERR G- B AV, B 145 S TR R IRERES, Bk
AE A X RACIE T 2ERRKIER R PR A, TSR A pHAR B 2158 B iE
FREE A 57 fRF05.2-5.7 .2 18], A —LLK IR ATREM MR iRy, S BUX — 5 IEA 2 LUA B HAR Y
pHAAS, AR b s 2 i A AR K s RN LR s ik iR,

BRIE RS T
EBRE T, REZEHE M E T, ERERETRSpHE, ik Emkibiaers i (n

RER AT NS 3 EEE M BTEIRmER) , B BT, FHEm AR R et A
JRUTVE . BB THAMPIIER, AEEASETEN. BEEFRE10-20ppm A EEIE R E I+
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Gy, AR T e BT P RE 2 3 BOR HRADT DECHLEE . AW R, S — AN E
B, AEARIKEETE DL T e T A2 R, (B RAEm IR O T 22K,

PR v EE L B B R IR ER SR B -, KDtk 8 TKARREE . kR SR AT LA TR %
TRl B I R IEROIATE, AN BT R AR RO T RT DA R ARCAE B Rt B T R A e RO TA T
IR SR &1 50 BRI & 1 — &4, (AEREBR TR NEENE T, REK
MZENTBpHAE, HRERAR B BRI A IR, (AR — ke gka K H (bbn
Burton-on-Trentf7K) &k BEREAR B 7 WIAF/E D 8 THEAER 5T, AN — DB T
AT, ERRE TNl UG RE, (B e Mk TSIl RE 4R,

4 IIRIE KR
TATVRIL T LA BTl i 8 2R R I K oA & R RIREE, TR g — 28 = ARG ™ X
HItEIL.  (BAREA Nppm, 275 H 19914 £ EFKER h = K EGreg Noonan 3= YFHI/K 5T fift

W)

LEZL 1 B i e AR TiRIE A A
Plzen 7 2 2 5 5 5
S5 225 10 60 120 180 60
o) 75 18 2 10 150 2
U .24 200 60 8 125 120 2
Burton 275 10 25 159 260 35
FOHBR 120 5 2 i 125 20
TR 120 25 55 40 225 65
e 90 5 15 10 125 20

TR LR R0 A SRR XUR A R R AR I R A . B FRRAAMRAN SR JE BRI
KA, EERRIER G AR, X ATLAPRIREERE, T, e I ey ks P R e T s 22 2
HOREME, A0SR X LR BRE R Al R BRI R AR A TR IR, BB IEREIRINTL
W e e I SR ARk, D2 [E BurtonfI/K R IEFRERY, & A m KB RO AR A gk B 1, IR
O EL AT, AT LA e G Rk 8 SR RO AEBRTE . AR B, B vl SR AR IX
(Plzen) RIKH¥AEMFRIA T E & BAARIK (R IR RERAE KR, KBRS A
MR, RONHOKMNERAES S a8, MM E a0 & B rTaeRe, BOKK MR
K, RONESEEE & e L E S iaik. FeEtE R POKERFELE B 1428, R
PR E SRS A, XA AR RS KRR 2 ) . BRI TR AL (Decoction)
AR AT RESEE FR TR R Z B )5, FF BLATE I Z R SR S I A 2, SRR AR,
BEACIR BRIy EONAN B, XA B TR RO S AF - AR, DAREAAN FR T2 45 B - 2
e ) S AR S o

PR
I [ K PRI R RS, SRS R BRI AT AT LU X 225 4 7 XK, e 1 2
e AL IBHE O R RE ) TTEAT TR IR o T B2 LABE (LB A Bt AT 10, AR 1 R n P iy
B RR T HEAT AN, B T B IR e 4 BB O A S T UL, B A8 (il
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) . EE (R | BHE. BB LRSS, A E TR B AU IR A K i 1A
Wit AL B (Burtonizing) , KX FEAKAY B B9 58 I0AE FE i i AR vk B LU 9% [EP i
(Burton-on-Trent) FJ/KT, A HAM I AT ERNGING, [H2IX L B4 1R S H fe
HE WRIESINFA T o

ATAE s

1. Dave Miller, Dave Miller's Homebrewing Guide (Garden Way Publishing, Pownal, VT 1996).
2. Gregory J. Noonan, New Brewing Lager Beer (Brewers Publications, Boulder, CO, 1996).

3. George Fix, Principles of Brewing Science (Brewers Publications, Boulder, CO, 1989).

B. Z3F 5458
Dave Sapsis#i

REZRF

RZ S f WL AN AT R R ST, REZRRDE R ARERI R, S ERIFR — B
FEJREBRIRZE, FRREEET 2 —ERIBHEE B ATLIOY R 23, RE BRI H IR EF A
IRFLAL KD, RS SEPR AR IFRIER Gy, IRFL SR IR A 2R prie ROTE M RN E SR 5T, AR
WARTTOAE—E, BEN BRI R YER, SRR B A K R 2 il R 4T,
MR A SN 3K — L LU EON 23 R B R TR bR, RSFERR T, R A ek
= WAERE IR TS I, R R MR NG MR (modification) , ¥4
FRMRFLH B 2 R HA Rl o0 48 o0 i A B mTER FK AR B

WRFLA oy AR RO RE R AT LU — 245l I, 28miE, AR H RO N T IO P, (8
THHZ RS R AR, (EARRRIHZ T AR IR T R RS, KER
BRI @E 5 A B2 R0, ERNMEEEZREAR, XTFEE LA
Wl i CLIE % 3 BUR B U 2 I e RO R i V4 ik, Z2 3R 45 1 B ARAE TR BB R B o i
FefE K iEky & BRI RIS, RER I ZRTEmE A F R TR, Be—Fhifhis, mtRfEmfR R
Zeiz W B RAL RO AT T 3R B AR A 22 38 5 it

LR U e L LR 75 22 T I EEA T RIS [8) 8 A AR IR ) 22 38 Bkl 2 W T, i nlis & s
¥ (/KRR {EKobach Index) LUK AREUFLAN 253458, BATE IR Z R by & B
SRR RE R, ARG IR TP AN W] o RHOTE M AE IR 2 T ) 29 vT o ek s, R
RIFAERAE AT LACRIE B 3t — 5l T 5 Mie iE RS O BRAE, AT LA I3 50 R 22 R
FRZE 2 il 2 PR AT L EEH,

[jiipin

FERRE HA AR HRORZE, ATLLRAE R SR = O T R A M B R fE, R
7 (Hordeum vulgare) {E/NZAET HAMZRPPMEL T2 ERE, MABKEZRIFTA A
ZPPEAE, RN Z IS — PP A dn b, RMEIUBERZE, B ABERZZRYA R, HH T IUBER
ZE YRS FiUE B s B PAE R TP AR A A

TR ZE AL SRR BRI DAL SRR ZE ORI SR B, @ H KRR RLEW. EA
R E AR, BTG, FTUMEH TR IR BRI N KR, AR E R
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PR, NNARE S A ELRETERER T, AT LAERRP ISR 68 R B A B iy
I W AEH], Hobb TR R R A B AR AR T 12 h 2 i B8 IR,

il & & 2F

Z 2l w6 B AR SR AR FL T B R 53 A W O BETE R B S0 AN AT VA TR, JHIOE R E B 0 AR
g Gy, LAEAERE L R R gE 47 8 B SUAE R B e . (R Zd R T, A BB I
KB, e LA R o R R 1-6 88 LI K BIE KD BE, 1T BUE G T LA M S R FE 1-4 8 IR TE R
TR 3NE, RFRET, AN BERY AL Ry - 2T i 56 DL K 4 SR e 4 Red v e g % 20 A,
ik HA g w] DUHE AR FLAL 53 R RO I R B IR

AT BOR YL, 22 50 i et R AR WA S SR BIBITE EER VR R . S3F MR RO IR A, R0
FA A, BN IR A BE R S B R 22 SR SR VR, EE IR BIT.0mE 1 I 22 25
RFEETERR. JHENEIFEA SRR, WILEAST N TR, HRIEH
FELSFRIRZE R RIS R PAEAE T, FTLIR SRR T,

SR [E R Ze DA R R il O] 22 38 T 25 T R EAR, Pl R 22 ) R 2R R E50-75% - (8], IRFL AR 77
hA AR B LI B FHBRN R EWE B, U HEHE M RUR, SREABER
ZRIR FREEEMAES0-75% 2 18], (Hfe|ARMEEaYE Erm, KR ABRE, Frilfk
UET rmBEHE Y, XIS AR AR50 IR e A AT SR BRIkt — D iRl e, (2
BEREREA A, DURIE R RO IR R AL,

REERVATEL0-184% [CE /e A7 AR K PR FF2-3 K, 1E.Z G F6-10 K1 +10-20 45 [KFE PR 5%
AT EF o WIZFIBHE AR N R KBS YRR — 2, 2RI FEnt, RHEEETH 303
RELA, FEORRF24/NIERERN ARER, /R 5 2T 505% IR I ORFF12/ N 2228, 78
ZFRIERTHAT e AT R, 5 NS B RTE M,

Mg 3k

Bl 22 SF LA R 22 28 25 5 T I TR [RIFP R Z2 2F AR, 4E th 9 22 3 JEAE634% IR
R A HARIR MR ), S sk 22 2 R 6 R (A 22 25 55 - SO IR /i AT, A 2f
25045 K G218 TH R E758% IREEHE T, 2R)5 - T80 Bl Mk, ZAFSfa it /e T
SO PHRIR IR, AR TR 2R 90-954% IR Ll B2 R 518 22 2F , A R B #T THR £ 100-
1205 IR NIFR N R JERRZE 2F o Xl R PR T IR AN Z2 S B R AR SO, PR R T SN,
TERK TR BRI R RO R, BRIAZ I MR VA MR RO 2235, (EMET AR OE TR R 95 IR /e
AHERE IR, I TR 4R TR 140- 15048 QR 7o 40 B 28 08 Jl 75 2 ) L

LR RRZE IR RE R IR R SR B IR MR EE RO ZE3F,  FE50% HITE L T HAE 2 TR TR £165-75 5% IX
JEREAIFHERFL.5-20 /N, REEASTEM AR T P TR L, 2V, AR R R HUER
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