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Response surface methodology of optimizing the fermentation

process of yellow peach craft beer
LUO Yuezhong , KUANG Yan ,L1 Zhongying ,YAO Qi
(College of Pharmaceutical and bioengineering,
Hunan Chemical Vocational Technology College, Zhuzhou 412000, China)
Abstract:Barley malt, wheat malt and yellow peach juice were used as the main raw materials to brew
yellow peach beer by beer fermentation process. The fermentation process parameters (original wort con-
centration, yellow peach juice addition and fermentation temperature) of yellow peach craft beer were opti-
mized through one-way and response surface optimization tests with sensory scores as evaluation criteria.
The results showed that the fermentation temperature had the greatest influence on the sensory score,and
the optimal process conditions for fermentation were 12 °P wort concentration,8% yellow peach juice addi-
tion,and 18 °C fermentation temperature. Sensory evaluation and physicochemical analysis were carried out
under these conditions to obtain a yellow peach craft beer that complied with the national standard for
beer,with both fruity and alcoholic aromas, and a pure, clear and bright taste. Process optimization of
yellow peach craft beer provides theoretical guidance for the production of yellow peach deep processing.

Key words: yellow peach; craft beer; response surface; fermentation process

1 8= Dy SRR A AT KA WHR R B OL T T B
= X WP B BSR4 1o g it o M PEAL AN Z2 00 K R
e FE 1 Sy MG A 7 O B R 2R R B MR A T AR RS — A9 A5 G Tl R TG T AT 2

Wi H . 2023-10-24.
YEZ A - BB (1983—) , 5, Bl % W9 O o) e R U FF & 5 0 A . E-mail : 651743252@qq. com.
FAETH . 2021 4F IR A BB T RMFIFR AL TS T 4RSI H (G5 : 21B0872).



100 R W B I K % % #

2023 4F

L DRURAAB AR » A 5 P 7 850 ) TR M R
TP R . R TR Y A T AL 55 AR A i
7Y, AR P MG, 2R DR MY 7 ) g P My 2, R e R
R DUHAPORS B AR KRR Z I P =% . H
7 FE] PR T 37 0 5 52 1 SR M8 S92 3 R T ) 222 D
DA A K SR 750 171 A 21 S5 R e 71 Py 2L et 3oX o 2L it
AURE T 9 R SR L 7 2 LA ot O A K
RERMIRT . AR ORI A WE H AR RAN
N4 IR ELIE R 7K R T i R0 2R A T i e A T A
AR IR K 2K

R 7R FH T ML s — v T P AR oy
T8 55— 77 A MR LA DR AR T2 o R e B
BT TR KR 5 MR SR I (R N A P i o
L IR 3 i 38 23R T W5 AR I 5 DT RE N
3+ AT LA ARG JEL 25T P 400 8 A 17 2 i DA » [ i ] fie
HE MR AR AR R HLARTE T3 0 R IK T8 5507
TR A AR AR o Bl SRR MR Bt T2 A
DT A o LAY SR R M A R A AN TS 22 L
FHKCSRAG 3 850 K B R R A
T R R R R R AR st
AKRE R H IR R 5 1A 738 A AT
REEE I KR A L FR S SR R AR AR B
A2 B P R G R AL b e
AL R B e A ) PR DK

B PR SR S L DN AR B O B
o SRR B O R L WK IE T
Ao ENEEA R EA RN A BB G
HE RSB T R W iz vl R B A L b
B PR BESEZE A SR AR AR HE B AR, AR 7R
FEZ MG REEKIR o BREEEST , H BRI T e b
Sk CEEBET BRI SRR A L T L
BEMEPAR A UL o ASBIFSE LAZZ 25 F0 BBk N JRURHER i SR
WR IR | T J57 10135 D00 A K I T 25 2580 ANUR] LASE
AR Ml 3 AT = SRR IR B K, S I
A B MRS R R SR AL R I A 7 T S5 S

2 MBRERE

2.1 #MHEE5EAF

BBk PRI TH K R T 7 5 2RI i PR K
B A R R s BOR FR 2 25 (3. AEBC) , 33 /)
A 2F (4. SEBC) B Z A ZF [ B MU 5 5 B T I B
(WB-06) . 2t e ith 1y 57 £ A7 FROY 7] 5 7 B30 4 7 B
WAL » D R HH B B A R w5 e G ik
Wy e S 3

2.2 NEHEE

MG ZE KRR AL L AR B R f T A PR A Wl
20L TN L el i m WM B A ) T RS AR
ANTFID-1S A HF KA BT R R 5 LI XY
SRR RS s KA FEMG SE 95 1 25 A7 BR A ) s F-Hph
£t GR15, g s B AXER A /] s HH-8 fH KA 5
B M T RE S g A AR N Y
2.3 FiE
2.3.1 AFIZLAE

& > IR > R S
TR CAS TR ) — IR V2 78— 1t — 24
2.3.2 BMH#EIARAITLEE

KYHE . K ZEMUINGE 2848 3+ LI EL B TR A
TR AR, Ry AR A5 R 2 3K 3] g Se i 1 AT, KL AT
1520, W R L AR Ry R A2 2R e S i A
T8 AL PR S, KR Z B R & e AR S
W54, S M R RLR

Ok A - e R R, O I R Bk, BT
AR P AT IHFEAL B 15 min, RS FHCTA
PO 7 RE N Y SR 1 WA NS =9 1 o I N A R 0
Byt A 140 mg/L Y fw 5 7 % B2 B0 i A
2 mL/100 LA I A 2 b BRAE IR AT
BRR A s [ s ol SR ek 1) 5 2 A e fik » o 4 4 1
TR 7 B A

WEAL DR IR 5 0 22 28 A 45 “CHEIR TP iR
SHBEREIMIT R E 54 C 2, . 42, B bk, AR 75
40 min, FEFETHRE ZE 62 CH, g, (2, B dk, iR
60 min; FEBEFETHRZE 72 CA5, Ik, 455, Bt R
15 min; FEREPETHEZE 78 °C i E MR AR AR ¥ L 45 1k
Ik BEL 2L

g uE AT 78 °C FOK i F %k ad i AR
2 cm, JEMEAL L 2 DR EUURE , 8 15 min J5
1F g SR HEAT 22 0 Il VN TG B S R,
78 CLEATUKTERE 2 K.

A K UE S B R 2 100 ‘CEWE 1 h,
FEE R Ay = RSN AL, 3k 5 min J5, %6
hn 0. 1% (8 4E , 30 min J5 , BRI 0. 2% By 71
WGAE AT 5 min, i1 0. 3W /RN 4L, & Wh4h
WG s 2 VTP e, 43 B N EE W 15 2 0 1 42 2F
T W HOBE EE

KW P Al B RE 2 0. 05 %6 BRI AL
BHIZE 20 CAEAMZEZ T, K FERE R ¥ 6 1
20 CHER A~5 d B3RP R 4 C LA BN I v e
BRI T J R B8 % 1 — o) Je A T R R B3 e



6 44 HERA e 20T, A 0 1 A D fE BRI PR A T2

101

2 C/h RS 0 “CEBE 10 d. 78 0 8] 7 ZRK
HEREE TR SEAS B

S SLAL B+ T P 0 S AR A R M (e W]
e AR, S NG R R L B T
SR RELPY , R Ar OB 5 YR 5 AR TR T
o
2.3.3 FRZTRE

R FH B DR 2R 4 1l AR 19 7 S I A VT MR BB (8P
10°P,12°P, 14°P, 16°P) | B Rk SR T i i (4 26,6 %%
8%,10%,12%), K BEiREE (14 °C, 16 C, 18 C,
20 °C,22 °C) X B Bk WG B AL F8 bR F1ECE VE 4 1
AU
2.3.4 R @K

A B PR 2R3 46 45 2R F) ] Box-Behnken Hru0»
TR JFE I T = R = KO B TR A5 R
o & W2 VA UREZZ B  BCE BRI m

i) CORBEMR B o 17 A8 5t 8 B E VF43 A e g A
I MoK 1 s, S A8 ER 3 K
JEBCFHIME.

% 1 Box-Behnken iXi& FZE 57Kk

Table 1 Factors and levels of Box-Behnken test

KA REMRIE ARSI RERRE
/P /% /C
—1 10 6 16
0 12 8 18
1 14 10 20

2.3.5 RBEIESAFE

H 10 248 i Ll 27 A A B2 T R 7N S B
By SR AZ 3 W SR D B L I s DA BT (%) AP L
(20 43) IR PERE (20 49) VA (30 43, 1E (30
51 WA 7 T AT ST 43 643 100 43, BOP A

F2 HENBIREEREITSIRE
Table 2 Sensory rating standards of Yellow peach craft beer
it H FrfE Vi Vi
S/ 20 43 O — EREE S A5 15~20
(RS CE I & Y 1 RL 10~15
(AR A RO A 5~10
(O BB, T E R0 VR TLTE <5
WK /20 43 TR AR IR 15~20
TIRBANG AR R R I 10~15
TRBHI A IR E 22 5~10
IR TR, TP <5
/30 41 A A RAR 35 B A 4IE 25~30
RAF G AFALE (HARRAR 15~25
R GHEAL HFIATES 10~15
TR A RK <10
FJg%/30 43 R 200 , 4l E A 1, KUK P 25~30
R T P AE T WA LU R AN 1 KUK ip i 15~25
V1 25 i T i 22 5 A A 080 e — i 10~15
FURSEIR IO » FEOR B <10

2.3.6

I X, B Fm 32 AV 38 AR T

16°PL IR E PP TR BRAR. Sk Bl AR . e 1

M T AT SIS I AT R Wi
FIRACTEAR 0T o RS BE AL LMt TR v MR (L £
FE HFEERINE : 2% GB/T 4728 — 2008 R ),

3 RS0
BEEABER
F R 1 AT 5 v e B S 12°P B SR T

O3B i » S HORE IR CURRAEIE IO, 2 2T I A
5B DA L R . iU BN 8°P T

3.1

BRI T AN o AT HE AN S o S S50 MR 1RO e R IR
IR VPR . BEE WA TR AR R
ORI 2 . R I R B W g A B R
Y JEE R A R T A IR R A4 v {FLId TR R g
P WA D 2 JEE SR T L TS v 7 SR ) R XU LR
AV Th Az s Xk T SRR P A XK S AN
AP YR 12°P i, B S B0 IR T, 5
TRFR AR BE PR SO . HE 1]
SR THUR BE 12°P I 5, BRI v B DAy o . T



NI 2023 4

102 & oW BT
SRy
100
80
& 60|
S; 40 |
{uo
# 20
0
7 8 10 12 14
REZARE/P
B 1 BETRESESRRYE
Fig. 1 Influence of original wort concentration

on beer quality
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of yellow peach juice on beer quality
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Fig. 3 Influence of fermentation
temperature on beer quality
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Table 3 Design and results of Box-Behnken test
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Fig. 4 Response surface and contours of the interaction of raw wort concentration,

vyellow peach juice addition and fermentation temperature on sensory scores
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