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Abstract

In this study, the flour of Euryale ferox, rice flour and malt flour were used as raw materials, and
various factors that might affect the fermentation were studied. On this basis, orthogonal experi-
ments were conducted on the saccharification time, yeast addition, fermentation time and fermenta-
tion temperature. The alcohol content, chromaticity and sugar content of the fermented and mature
Euryale ale were detected and sensory evaluation was carried out. Based on the three physical and
chemical indexes and the total score of sensory evaluation, the optimal experimental scheme was
finally determined as follows: gelatinize at 90°C for 30 min, saccharify at 65°C for 55 min, and add
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0.3% a-Amylase, 0.4% saccharifying enzyme and 0.4% yeast were fermented at 31°C for 3 days.
Fermented Euryale ale has a little flavor of Euryale ale and tastes slightly sweet and bitter.

Keywords

Euryale Ferox, Beer, Fermenting Technology

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

Z S P AE AR B RS2, R R B 28 S AR T T AR Sk HLAR o), R SO AR A “ %83k
K7, AR AR B ERERENRSN A, BRERRBE N, BAAMRRER
IS DIWRGE, —MREGEH TS BaMENRREH. R, Kt —Fdds, EHRme
SRR DA EEFRIRE  IRITIETE AN SE, (E— SIRAL I B 2 A rhn] A T B S R 1]

KSELBEAEERNEFRBS, H&5AREMER, EAEDARE S &8RRI, Kk R BENEER S A
BTN Z BRI (2] 2SR A BRI ZR IR I & B m, AR EFEE, MMUEA AR
TR, A T UM AR F R3] KB R S EWRAEFFE, b Ve & & LUAH] 50 mg/ke
FeAr s AT HAMB R A &8 [4] [5][6] [7]. Bk, AATFE H 8 A 6 2 SR 56 4 2 4 HARH g BRIV,
2% S P A AR R R R T

2. MR E
2.1. B

RKSHr, WOE ZRORIMEI T HRI2ESE; 223000, IWRRAEMBAREGIRAT: a-Tebl, ARPHER
BRI A RA R LS, T8 T SRR RS R A ] W, BRI AR A RIRINAR,
[ 25 SR B 2 G TR A 7)o

2.2. REWAE

2.2.1. PEURHMZE

S FREE EEHTOCOCN WA ORERE, e e JEEE 2 WP T EEE e S B S
Pro 3 3e e — e Lol etk T B4 BIVRAR IR . BB A RS R AT B O, BUBE
WEITAEE A L, WEEE.

2.2.2. MEAZM

BB, EWIHE 10 min BIMAEAER) 15%, )G 45 min BIIABEIER 45%, & 0L
TEB DA RGN [8]. WAL NI B AZET REM 0.05%, ZiT7FHE 60 min, 1%L~ T B2 M4
B G S (RS IRV, Rk 583 VP AR T PR PR e, KBRS I T 8 R A 1 7 2K [9

2.2.3. RRanNEE R FEAREYNE
1) TR R e

Tk

DOI: 10.12677/bp.2022.124029 249 AWt i


https://doi.org/10.12677/bp.2022.124029
http://creativecommons.org/licenses/by/4.0/

PUME S

R T S VR TR G Y Jirg s 28 R A R IR , VA2 20°C s T TSRS 110, 10 75 8 1 o TR

2) tEERIIIE

R4 GB/T 4928-2008, 1 FHA] WArJu et i T, LI HERIRE, 73 37E 430 nm 1 700
nm A0 5E MR OGRS . T RAA OO B A B RS

2.2.4. BEERE

1) kRt

IR TR K = 122, RSLNINESA 25%, 1E 90°CZAF RN 0.4%[1 a-JE 3 BERI1L 10 min,
il K 5 min J5AHIE 60 CRIMN 0.4% LS, #EL 1 h 5 KEE. WE. B0, 2 B E Rk
1:2, 1:2.5, 1:3, 1:3.5, 1:4 BRELER,

2) RLf=

FEHRRIR LN 1:2.5, ZZER S5O LLBIAAR, 76 90°C RN 0.4% (1) a-JE By BERA1L 10 min, FEiL
BN 0.4%, 7£ 60°C FHEL 1 h, iR KEF 5 2 10 min, AEGEC, 2 HE 20%. 25%- 30%- 35%-
40%28 S5 B BB 2

3) a- YK B I

FIRRHREL A 1:2.5, 2ESE8 5N 30%, 22 5785 KRR LLGIANAS , a-VE Ry BRI 53 124 0.1%1.0.2%-
0.3%-+ 0.4%- 0.5%, 7E90°C FHIfL 10 min, KEF/FAHIE 60°CHIANIN 0.4%1IMEILEE, Mtk 1 h 5 =R
KB, e pE R,

4) ¥tk pH

TR LA 1:2.5, S8 88 30%, WY pH 2058 54 5.5, 64 6.5+ 7, AN 0.4%[1) a-i€ ¥l
B, 1F 90°CLREMIL 10 min, KEFEAEIE 60 CHIINA 0.4%MFELET, FE1L 1 h KEE. AH. B0, o
I E BE A2

5) WL

IR LA 1:2.5, RELEEN 30%, INIMEER a-leHlfE, 2575 60°C. 70C. 80°C. 90°C,
100 CHEEMIL 10 min. WA 60°CHf I 0.4%HIMEILEG, HELL 1 h 5 KB A EIFIEC, 29 5l e b
R,

6) MG [H]

RN LA 1:2.5, K84 30%, 75 pH A 5.5, 43 07E 90°C F#i{k 10 min. 20 min. 30 min.
40 min. 50 min, FREFHRKMIIAAL, 57000 hE 2.

7) WEAGBEAN N &

JEREFITAA 10 5 DR 25 38 LR AR K R FEANAR, 43 AL 0.1%- 0.2%- 0.3%- 0.4%- 0.5%[FIHEAL BN IS,
£ 60°C NHELL 1 he 20 BN E BEAL 2R

8) Hift pH
Sy IS pH 9 4.5, 5.0, 5.5, 6.0, 6.57E 60°C FHEfL 1 h, HARFZKMIAERFZRIHMLATE 7
W5E a2

9) FEALIRSE

IYHIAE 35°CL 45°C. 55°C. 65°C. 75°C FHELL 1 h, HARACHRIBRER KT, 205 E piL % .

10) HEAL I A]

REF BN ZK AR AL, 43738 30 min. 40 min. 50 min. 60 min. 70 min, FE{L45H
73 500 5E FEA

DOI: 10.12677/bp.2022.124029 250 AWt i


https://doi.org/10.12677/bp.2022.124029

R

48

11) BERFE R &

DA DR 3R () e 7K Bl 4 R, WAL S oK 240, 07l EL 0.1% 0.2%. 0.3%. 0.4%. 0.5%
I EFREUEERE, 43 B I RECE 35°C IR K HiE AL 20 min 7247, BER7EE MG ETTA, 75 25°C FREE 4
Ko RILE o5 A8 e s 28 R A GE M RS , ¥4 5 T PSAS V10052 He RS 2

12) B [A]

DA DN 3 B B A K R Bl R 4 I, fE 25°C Rl k%3 dv 4dy 5d. 6d. 7d, RIEESEMIGZ
TR, W A B

13) KEEEE

LSS BR3P SR b ) 4 B, 29 BIAE 20°C 25°C 30°C. 35°CHMEIRAE T RKBEIU R, KR
J5 ZE TR I 5 WA

2.2.5. IE3ZFSELE
TR RS R, ERERERRRIIUNRREE, 59 LRI AT 55, Pk BURs
FEMOIE AT S8, R Bt (2 Szl s 5 6

2.2.6. BBV

Table 1. Sensory evaluation scoring standard table

*® 1. RETFNITFSRER

i H FrifE I

B, HIE, TUEY 7~10

FEHIEE10 47) BE M, BORE, AL 3~6

BUERE, W5, A URVER 0~2

R, JelERLT 16~20

. R, JoR—K 11~15

%20 43) wth, iz 6~10

TG, JuEE 0~5

BAMN R ERANES, FOUKBRK 16~20

F4004) BEBINEMENES, &R ABTLRK 11~15

FAT I R S A, & UE IR — Rk 6~10

TP RGBS, B Rk 0~5

BIAM, WERBEE 7~10

M0 49 BN, & D 3~6

BN, LR K 0~2

FRE R, JEWRAE, A8 Zf8 35~40

) FIRBOE R, JEWRGEEE, —EUbmisb 28-34
[112(40 57) ‘ .

FIRANGF, JERRECE, A LFRA 20~27

FIBRIRANGF, JaRkeE, Jo ALk 0~19

R R BELF I b, BEATILE . IETE 2D 10 2[R SAAE RIS (8] BEr Ax 9 SRR EEAT$T 70, 70 50K 9 A
AR RIRESEAEE AR T, DUMERCE TR K R 2 S M, PPOARER S ROE LR 1. Fa, K10
AN IHERCF ARy B Ve KA -

DOI: 10.12677/bp.2022.124029 251 AWt i


https://doi.org/10.12677/bp.2022.124029

PUME S

3. ZR5R
3.1. ZEEARIIEULRAR M

36.0
A B 10
31.0
K 26.0
ﬁ 260 B
= ¥
& S
| 250
21.0
16.0 L L L L 24.0
2 1:25 1:3 1:35 1:4 20.0 25.0 30.0 35.0 40.0
RHB S A Y%
C D
25.5 27
£ 250 23
= ¥
24, 19
g 245 <]
%
24.0 15
235 1 : : : :
0.1 02 03 0.4 05 60 70 80 90 100
o-VER RN I/ % Bk /°C
F
E 28.0
28.0
< 270 < 270
260 ]
82 £ 260
25.0
24.0 250
23.0 : : : :
10 20 30 40 50 240
5.0 55 6.0 6.5 7.0
HIALI 8] /min HittpH
G H
26.5 275
< 26.0 270
¥ 255 -
] S 265
E 50 t«g
E= 260
245 =
240 255
235 . . . . 250 . . . . ,
0.1 02 03 0.4 05 45 5.0 55 6.0 65
FEALBERAR I &/ % i LpH
DOI: 10.12677/bp.2022.124029 252 AWt i


https://doi.org/10.12677/bp.2022.124029

PUNE S

I 300 J
28.0
29.0
B © 270 |
5 %
ﬁ 280 X 260 f
x
27.0 250
24.0
26.0 . : . . | 35 45 55 o s
30 40 50 60 70 e e
B AL B 7] /min WEILIRE/°C

Figure 1. The effect of each single factor on saccharification rate
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Figure 2. The effect of each single factor on alcohol content
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Table 2. Orthogonal experiment result table
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SETT R SER S5 R
] oF [ RES N &= . \ S, . - ;
ML BRI pmarime gemmc mhE G s
1 45 0.3 3 25 2.1 16.6 234
2 45 0.4 4 28 14.6 14.55 13.0
3 45 0.5 5 31 14.8 7.28 10.8
4 50 0.3 4 31 13.0 9.47 10.9
5 50 0.4 5 25 12.9 11.42 13.7
6 50 0.5 3 28 11.3 19.8 16.4
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7 55 0.3 5 28 15.3 8.79 9.8
8 55 0.4 31 11.5 9.84 16.0
9 55 0.5 4 25 10.6 33.53 17.0
K, 117.130 109.360 126.940 141.250
K> 118.890 117.510 136.650 123.540
K 132.360 141.510 104.790 103.590
K 13.014 12.151 14.104 15.694
k> 13.210 13.056 15.183 13.726
ks 14.706 15.723 11.643 11.510
W% R 1.692 3.572 3.540 4.184
& ER D>B>C>A
LA D;C BA;

MR HE ¢ 2 IEASSEIG /8 B A 8E, i DPS $di b FEELEHEAT AL . DX MR )37 6 FE AN R iy . 2 s
MG 1 AR M, B A) 2~14 0 225025 FE MU 1) R AS B o Be 28 8 B L O K 25 R : BAK 55 min,
B REA NN 0.4%, 1E 31°C FER AR 3 d.
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Table 3. Sensory evaluation results
3. BRETNERE

G 7 JERES =5 H{ERZS F B4y
1 7.4 11.0 7.8 3.6 34.6 64.4
2 7.2 15.0 19.0 5.6 27.2 74.0
3 8.4 17.4 16.6 7.6 32.0 82.0
4 9.0 18.2 18.2 3.6 31.8 80.8
5 8.2 14.4 13.2 2.0 28.2 66.0
6 5.0 16.6 17.2 5.8 35.6 80.2
7 7.0 17.6 17.2 8.4 29.8 80.0
8 9.0 17.8 17.4 8.0 36.0 88.2
9 6.6 14.2 17.0 5.0 30.0 72.8
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