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Optimization of Fermentation of Date Plum Fruit Wine by Response Surface Methodology
ZAN Li-feng"?, YANG Xiang-yu'?, ZHANG Ce', LI Jing—xu'

(1.School of Life Science and Engineering, Handan College, Handan 056005, Hebei, China; 2.Wild Plant
Resources Research Centre in Taihang Mountain of Southern Hebei Province, Handan 056005, Hebei, China)
Abstract: The stone—free date plum produced in Shexian of Hebei province was utilized as raw material to brew
fruit wine in this study. Response surface methodology (RSM) was applied to optimize the fermentation
conditions of date plum fruit wine. The sugar concentration of the fruit juice was adjusted to 20 %, based on
single factor experiments (fermentation strain and its inoculation amount, initial pH value, fermentation
temperature and fermentation time ), and the fermentation initial pH value, temperature and time were chosen
as influencing factors, and the alcoholicity was selected as response value and the mathematical model was
established by Box —behnken central composite design. The results showed that the optimal fermentation
conditions were as follows: inoculating amount of Angel alcohol active dry yeast for yellow rice wine 0.2 %,
fermentation initial pH 3.5, fermentation temperature 27.0 °C and fermentation time 9 d. Under these optimal
condition, the alcoholicity was 15.37 %vol.

Key words: date plum; fruit wine; fermentation conditions; response surface methodology; optimization

5l LA

B A IR R R AR B A BRI A T LIRS AT L TR ,2019,40(8): 139-144

ZAN Lifeng, YANG Xiangyu, ZHANG Ce, et al. Optimization of Fermentation of Date Plum Fruit Wine by Response Surface
Methodology[J].Food Research and Development,2019,40(8 ):139-144

M 22 BT T (Diospyros lotus L.) , J& TATi# R

JE AR SO BRI WIS )iz oA e R AL T X,

(Ebenaceae ) i J& (Diospyros ) , 75 M e A2, S 7

ST MRS RFE BRI H (1627201048-1) ; HE¥R=ABeAs i
TjiH (14101)

VEB I A1 (1980—), 53 (D), Rl it , Wi 0roe A BF9e 7 1)«
FRERF=We 5T R FIH

T B s AT AL, AR AR KR
IR 3 1S5 A T RO, B AR
TR, AN, A 7 JRaL 2 S
H L AR R, 452 /R
B 2 00 RIS ST,



B A R AL R A R RRE ALY RRAREA
— 140
ARSI S B IR VR 2R 100 g TR m ALK 500 mL, ‘B TG b 7E )

st IORE DR LUR SR B BRAR SR, i 3 2 1 B
AN A B ARES M NER  OE R GEEAR IR
MR AR AR R NEER . dEE RS AR
FE LA VOV Ve 5 U Ve RO E L B
SR RAPEAT Ve 97.9 mg, R B Bk A K
ARG 14~32 5 R RA RS KRN Z BRI S
Yy, AR B TR BRI PR AR S ERAETR |
FUTR LR MR R A X2 LY H
A R UAAL DU BRG] HIV-1 55 19
PRI,

ARG LA AL B o B SOk, SR I 1o
T2 00 A I T AT AL, Rt — T 1 g, 5
IMEE R PR AERLRI , B A i — RN TR
BOESERR , S BTIR A TR TT AR, Sl 254 T
PR R ST, A S B AL ST Tl 5
TIRER bR R T

1 #R5H*
11w

JCRE AT 2017 4F 11 AR AWILE W EIFE
BE B R A BT e T R | 2B
(LG R ) < G BB A7 BN ) 5 S Tl (gt
10 J3 Ulg) i ra sk B 320 AT PR 7 s iR (B in 42 -
HEDTHEET SO AT FRITAT AR 5 FURDHE : Jb st HEE I 4R}
HAEBRATF,
1.2 a5

BioFlo/CelliGen115 %% : New Brunswick Scientific
/N#)PHS=3E pH BREE . A HL Bl A e A A
FRZSF] s PAL-1 B8 HT 50  PAL-33S RS IR & 11 JE
TR ERALFRA BR 2 ] s MK -J1-4 RS2 55 = i
B 5 T A A A R D o
1.3 ik
1.3.1  PEAC R EET 2 A

RIHG I Ve Y] 7 — POk R 38— S e il b
FE BRI — S K AR R B 5 K0
T I T R I — B
1.3.2 FEFRIE ik

8 DU+ 5000 T S A A 0 5 VA R
A U B 10 2 T T P 28 B8 P PRI RS 5 3B D
S R R R AR 9% B B NY /T 1508—2017
CER g il S ) Ay Ty e
1.3.3  JOA% BAAT IR & T A o R 3R
1.3.3.1 KPR Fh i 6 B e 1 5 i

Prvb B IoAZ A A 1| mm~2 mm 193 H, FREL

400 W AAF R FE 5 min, SR T 85 C T i
AT RA, F IR HRK R O 1R E) 20 9% 47
BERRIESY pH 3.5, [7] 250 mL #EFEH M IIA 100 mL
A FE A R BN A B R B
T T PR R | LR ph (29 XU ) , 2R N
0.05 %.0.1 %.0.15 % .0.2 % .0.25 %, {E 25 CZ&AMF T &
I 9 d, o3 BN RS

1.3.3.2  EwILH pH (EAY I

IR HRAT 2 Y AT R 2 s 21 20 %, AT
BERR VY pH {E30 %10 2.5.3.0.3.5.4.0 4.5, 7E & i h
T 0.2 %12 BLBE & 16 MR, 25 CAIFE T Az
9 d, 3 P RG JE
1.3.3.3 KRR

BRI RS 2 Y BRI JFE S I 2 20 %, AT
BERRIE T pH 3.5, 7E8 T IA 0.2 %02 BL Y = 1
PEBERE, 0518 F 15.20.25.30.35 CHI S T A B,
9 d J5 M B PR BE
1.3.3.4 IS E] A 52 0]

R AT 2 i AT OB 2 B 2 20 %, AT
HERRIET pH 3.5, 7EZTH I 0.2 90022 3H 807 25 1%
PERERE, 7E 25 CHIZRME N5 &1 6.7.8.9.10 d J5 41
SIS B
1.3.4  JoH BRI AR T 24k

TEPA R ZIRIG LR [, HFE Box—behnken f¥)H
DA TR, SR BERI G pH (E (A) & BRI
(B) REERFEI(C)3 M REMmE RN Z o A A8 i, LIE
IR (TP RG R R e O L, SR FHINR R T 43 B i X L
Tor B A Y R B T2 Ak, % i 7 kA
BB AE T LA TIRAIE

2 RS9
2.1 RN JOAZ M SRE A I A B DR A
200 KPR A S A A R

S W T b B TR e X RS B 1 s DL 1

3 R P i i S A SRV I G I 2 4 e
TR, RS K B2 BT i 0 MR R A K
BP0 TP RS B A i, AR R 0.2 %I, TWIAEE N
13.97 %ovol , T AL TP e R0 TEL PR TP i 22 P T S 4 e
B 12 %vol F1 11 %vol , R LB 22 B0 = 16
PEBERE N K B F . 4B o T R B B A R A e 4
I AR A, HPTERSS S EUSRMR L 1L R
RGNV, TERE B2 AT 5 T 224 20T 1o 0% P P R ik
o B TR S I AN 5 SR iy 0.2 Qi) TR i 3k
F 5= 13.97 %ovol , HLIFA 5T 4T, PR LA Ze 3 8



REHEA WS R B E AL B R AR L LY
14] —
16 167
14+
_ 12 _ 144
2 8 w12
£ 3
2, —— TR =l
N —a— T
0 —— G H ¢

0.05 0.10  0.15 020  0.25
BERF US04/ %
B 1 ZEEMREERMEXEEER I
Fig.1 Effects of fermentation strains and inoculating amount on

alcoholicity
TS TERE RS 0.2 %0 AR TS
212 KEERIER pH {EI
R TR T pHL (X TR B 2 L e i 1 35 1 5 e
R DTS RO 97 o, HORHIERS 2 A 82 LI 2.

20

15 A

TG 1 %ovol
=
1

0 T T T T 1
2.5 3 35 4 4.5

RIERIG pH
B2 %EAA pH EXTEREENRID
Fig.2 Effects of fermentation pH on alcoholicity

I 2 FT, 7 HAB S AR IR O DL T, B &
WA UG pH (E BYHE I, RS B2 Wi n , 2440 4 pH
{E 3.5 I, AR A AS BEIA Bl e i 0 14.5 %evol,
11724 pH i T 3.5 J& , B e bk 2E R Qe 2R 5 7k
B PSRBT PR, D SR 0 46 A W pHL {E
35,
213 RTEREE 5200

ik JBE 0 T B T ) A A AR AR G A )
AR EA T E AR , A EIRURE XA BE A2 DLIET 3.

PR SRS AR FR 3 BT 15 °C~35 CIX [H]
5 IS R I R B, TR D 25 °C~30 CI, B
AL (T K R 15.2 Yovoll, i 15 - 30 “CH, T 4
JER RS, R iR R T PR R A
ity 2215 0, [R) I R Wil R 5 v 27 AR AN R IR, 5
M) ARG A RS DRl e R RIS S 25 9C~30 °C
HLACAIE
2,14 R A] 50

R P T X OH 1) S e DL T 4

REREE/C
3 REREIEBEZNE
Fig.3 Effects of fermentation temperature on alcoholicity
144
12
104

WA E/Yovol

0 1 | 1 | 1
6 7 8 9 10

SRR R /d
B4 EEEREIXESENRMN
Fig.4 Effects of fermentative time on alcoholicity

PO (PR B 5 e ST ) S22 1EAH DG, 7 & TR
9 d I, RS EEHG IR, 2 J5 R B T 220, I
N R P B S B  4r, I S I SO 7 i
2.3 Wiy, R R BEFEAE A T, 9 TR 1
SR, e AN (0] 9 d BN IEHL
2.2 MR AR
2.2.1 W R TR 58 Mg 2 2R

TER P R Sl b, e B 7% U
FRACTIPORS BE e MR, Bei T = R =K, IR K
P 1 AR I 2,

F1 MEESHERKER

Table 1 Factors and levels of response surface analysis
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Table 2 Design and results of response surface experiments

F3 EAEASGITSHE

Table3 ANOVA for the regression response surface model

e GE CImAS e/

ApHME B KEEREE C KEERTH] Yovol
1 0 1 -1 8.0
2 0 -1 1 7.0
3 1 0 -1 10.0
4 -1 -1 0 9.8
5 -1 8.8
6 0 0 0 14.0
7 -1 0 -1 13.0
8 0 -1 -1 9.0
9 1 0 1 11.0
10 0 0 0 14.0
11 -1 1 0 133
12 1 1 0 13.0
13 1 -1 0 125
14 0 1 1 148
15 0 0 0 16.0
16 0 0 0 15.0
17 0 0 0 14.8

BRI P=0.010 7<0.05, & W] [m] IH A A 5 7 B 2, 40
A BT R 3T P=0.077 750.05, A b, 13 3 i+t it
BOAS S 8 K R U5 5 R R AR b TR 45 R, e —
WL B BC S HI L) K kI B2 C* ¥RBUN W H
I A 5 e — YR RS LI R B O A AR

BAEkUR POy AdE B K PH REME
R 109.69 9 1219 656  0.0107 #
ApH{E 032 1 0.32 0.17  0.690 6
BiiE 1458 1 1458 784  0.0265 *
CIf 032 1 0.32 0.17  0.690 6
AB 2.25 1 2.25 121 03076
AC 6.76 1 6.76 3.64  0.098 2
BC 19.36 1 1936 1042 00145 *
A? 2.73 1 2.73 147 02650
B 1372 1 1372 738  0.0299 *
o 4461 1 4461 2400 00018 =
B2 13.01 7 1.86
AT 10.26 3 342 497 00777 ARF
AR 275 4 0.69
B2 12270 16

T R W (P<0.05) 5% FR 2T B (P<0.01),

KBRS W 5 FERR T 23 AB A C 2.
TR MRS, UL B B I AR L2k
PEIGFR o 7 2553 H A 180 T 15 DR 25 0] o o (L 820 )
SIS UK il SIHRI> pH
2.2.3  SZHIGHYA WA E AT

Xof 575 5 (4 28 HLIGUHAA T e I AR AL 434, 45 3]
A 7 TR 3 A P LA B A5 2P LI 5l PETRT AL
WL 2% PR 3R e HAZ BB WA AR 2 0] AR A3

WA/ %ovol

16

15

14
= 13
3 12
ST
=10
& 9
=

30.0 ~4.00

s ‘ 300 320 340 360 3.80 4.00

B RREIREEIC 20.0 3.00 A pH {t

ApH{E
(a) pH {EFN K B
10.00
= 950
s = :
= £ 9.00
o &
B S 850
8.00
300 320 340 360 3.80 4.00

ApH{E

(b) pH {H AN IR A]



BRARKK

vk o R E AL LARBLAHELY

43—

TG E 1%vol

AR 8/ Yovol

C RFERtal/d
Ne)
3

8.00
20.00 22.00 24.00 26.00 28.00 30.00

B KFHREE/C

c. SR IE R A IR 18]

B 5 STEOHRERERE

E SN BN B AN

Fig.5 Response surface and contour plots showing the interactive effects on alcoholicity
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Optimization of the Manufacture Conditions for the Preparing Cheese
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(1. Jinzhong University, Jinzhong 030600, Shanxi, China;2. College of Food Engineering & Biotechnology,
Tianjin University of Science & Technology, Tianjin 300457, China )

Abstract: The effects of emulsifying temperature, emulsifying salt, stabilizing agent and whey powder on the
manufacture conditions of preparing cheese were studied. The conditions were optimized by using single—factor
tests, compound factors modulation and response surface methodology. The optimal conditions were composed
of 70 °C emulsifying temperature, 1.5 % sodium citrate, 0.5 % sodium pyrophosphate, 1.0 % xanthan, 1.5 %
carrageenan, 20 % whey powder on the basis of the weight of natural cheese ). Under the conditions, the overall
sensory evaluation was 23.4, which was close to the predicted value.

Key words: preparing cheeses; emulsifying salt; melting texture; response surface methodology; sensory eval—

uation
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