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FRERE C 20 19
THTEHEREEEIY) hr 24 12
EHRERS ZIpE e P 6 4
FHRERR 2 [ 1 MPa 0.15 0.2
B JE iR °C 12 19
W BR 2 {E ppm <0.1 <0.1
B E S TF 0R B B BE S R AR B
W, 24 /NI 19°CANES IR R Z,
IR 12 °C R R BEIFgkLl)E K. 24
W2 B o8 JhRL T P R A AR s (24
£ 0.42 °C/hr), X /B TR BE/NTF 0.1),
Z B < 0.1ppm I E X, MWL
B, $ 0.1 °C /hr BEik#r/5 (< 0.1ppm)
WEMNZ BN HERRE 8C, JE AR MR,
TR AR PR 45 24 /N B[R] 24 /NIRRT ZE 2°C

Wl R, AR fE [l B IR IR
F| 4.5° P W}, I, 207 KM
L 0.3 °C/hr 3 FE 7 AR B R s i A
% %= 0.5--0 °C, 0.15--0.2MPa, ] [H]
HEFE 22 46 0.1—— %2 SRR, BT A
0.13MPa, — &5 3 K 1K, J5 A 4 7
ML ol 28 K 1R,

2. F2 VL BUH BT, LA DL M A e AR RS
MFA Y

3. VTGN 2 2R A I

Z: B E ZEARTE GB 5009.8-2016', BUA A 2214 1
i A2 T RE E D 200mL, FEATIR ST, 28 NI A, 5
B, ARIHARICE T 0~4 CIAAT4 o AREUR 575 A3t
e 1~2g CRE A 2 0.001g) T 50mL 2513, MK & 25
% 50mL, FL4r 85, T IR B4R U8, 57 RIS,
JE S PR 0.45um T I8 RS 8 B RS 0 R I i R
i 0.45um FFLUE AR 2R SO, ) s R0 (s 4
O3S R 2P CAS I i 5 2% S DGR RS I 2R A
MR AT R B 22 TP R R L2 2R

4. WG 2, P8 2R 2 TR S TR 45 AU ) o
W 7

TE— 5 A 25208 P LS T 50 °C AR i, IXUBR Bl 43 #4

Application Technology

K, IR BN VAT R ARSI BT, AU Ui A
AT B HT o

5. MUP 4— 2GR AR (4-VG6) & &Ll &

2 I8 J 44 b5 #E T/CBJ 3103-2020"", 5% A C18 43
BTAE , FCAT 48 &bl bR 5 IR 200 ARG I 23 1) v R80T AH
FEAPTIL, 4-VG s A, Lid R E 1
W [ RIS R L 3 20 43 Pl TR BN [R5 . 4-V G
TE 212nm B BRI, DL 4-VG B4R B B[]
FEME, AMPRIRIN AL o SR FH 22 2SR TE 4, g T R AH
RAE () ARA L 00307 72, 3 A BRI 240 527
H(x)o

6. PP IR DT

FUHT L o PE UL EC b 2% 2B 7= T2 B i S
P4 PR AN [] WL A B 5 X 20 SE SR R P K SRR
FEIR T EIRBR TR R R AEARUR PR IR R
WAL IURh S 2 KR UEAT T BR A IA , I 45 H B e
1A 0 3] 9 FSRBETTAE , BFFhdE 8 KU i R P ST
25 A 2 RO B E MR R 2 ]G &S br,
X TR B AR G L T 25 BT R Y 1 R AT XU
S

—ERE5MW
(=) L& & RS ARAORAT 047
®5 FEGETETHETARSHLKBEL

N[ JEORHE L KA T 22X R P4 22 1

AN SRR
BB AR T2
FitukpEe P 11.1 11.2
4B 5 i mg/ml 8.1 44.5
22 2P Wi i mg/ml 49.6 32
AR BEE EVe % 71 78
a— ZHEA mg/L 247 194
AIEERE MR me/L 20 18
SA mg/L 1150 920
M EBC 17.5 13.4
o JF EBC 11.4 12.3
TR (H BU 26 22
FEALIAE2E % 65.1 67

L. B R A5 3 53 bt

Wz 5 FioR, FrEEie T 28K 1 4.4 R
2 EIETIN L) 41.23% R4 BIIA 5% H IR0
AR /N 2, PR D 1274ke, B VR THT S
SrehEbk 7748 L IFEIN 1380kg 63DE FHZAMEIK . W
2R 7 FHRZE T & SOKL PR EFANAE , Z 3 S F

LESme

=

+
LEF

I

s

ST O 1 S5 b B R R Rl - P R R YR

(B | om | a0 | SRS R Rl



(4o | o )E ek | F S0 N EFRFRFEeEn

LB

=

L
LB

b

S W NGRS S

s
>

oSS 0 1 R b S T R 4 R

Application Technology

11.1% 3 3] 11.2% , PEIRS Z5F 3 65.19% B
F 67% , L] WASHTFE T 2B i 3 2 sk 2,
HE PR AR IR

TENE AL AR v g b A 57 B Sk 5 1 B i
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RN (Crabtree RN ), Vo4& 2 Bz i) IR 08 A 0T = 2 21
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T ZAREFE 4.9g a— TR /hl 22 7 A28, BUIE 40 5 UV 16
saazer (SN, A H P8 IN# 48 Magnum, 28 — R &
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FEAR R 3.5, 1545 4 i B 455t i 7t o 4K, BR ) 32 %
P K2 WL, T 30 i HEH T PG A8 1) e B R 37, e 2 o ML
T T 2 PR S SR B i A F REE TR 1.2mey/1 35 E



3.2mg/l, LR TR &= H 15.4 BNF T 35.3mg/
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ML XU Jlt 1 247 5
SR H G T2 AR T2
4- ZIHRIARB) me/L 1.7 2
2T mg/L 8.6 4.7
LR TR mg/L 154 35.3
LR 5 I3 mg/L 1.2 32
EN S mg/L 12.9 423
5T BE mg/L. 10.9 40.3
5 mg/L 59.5 67.5
T 45 3.5
(=) "B S B 57

P AL S 1 G AW GE AR 7 T PIZEAN [R] 7
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VSN 0 2] O By5 BV AE | 21K 48 111 R 5 B2 A= i
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W AR i 1.
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Optimization of the Production Process of German Wheat Beer
by the Application in the Cylindroconical Fermentation Tanks to

Improve Ester Flavor

CUI Han-bin, WAN Li, GAO Xin
( Hubei Light Industry Technology Institute, Wuhan 430070, china)

Abstract: using the yeast strain (W68) from the Technical University of Munich to produce German wheat
beer in a cylindroconical fermentation tank with a volume of 100 KL, by the content of the glucose and maltose
in the wort and the concentration of iso—amyl acetate and 4— vinyl guaiacol in the finished beer as testing index,
combining the brewing technology both on the theoretical and practical sides to analyze the impact factors on the
aroma of banana—like esters during the production process. Through the descriptive evaluation, the results showed
that the optimization of raw material ratio, the improvement of the mashing process, the shortening of boiling time,
the improvement of W68 yeast propagation process, the increase of yeast pitching amount, and the optimization of
fermentation process and fermentation control parameters, the content of iso—amyl acetate increased from 1.2 mg/
L to 3.2mg/L, the content of ethyl acetate and 4—vinyl guaiacol increased from 15.4mg/L. to 35.3mg/LL and from
1.7mg/L to 2.0mg/L respectively. The experiment was successful, as the aroma of the ester was obvious, and the
desired goal was achieved.

Key words: cylindroconical fermentation tank; German wheat; beer process



