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Abstract: Superoxide dismutase (SOD) is one of the important hiologically active factors. Using mulberry as
the raw material and activity of SOD as the indicator, single factor and orthogonal experiments were used to
optimize the fermentation process of mulberry ferment beverage. The optimized fermentation process of the
mulberry ferment beverage was as follows: the fermentation strain was Acetobacter pasteurianus, the initial
sugar content was 14 Brix, the inoculum was 10 % , the fermentation temperature was 30 °C, and the
fermentation time was 24 h. The SOD activity of the mulberry ferment beverage prepared under this process
condition reached 24 122.2 U/mL, which was 123 % higher than that of the mulberry juice (10 818.7 U/mL).
The mulberry ferment beverage has bright purple color, soft acidity and good taste. It has mulberry fruit and
vinegar fragrance. lts sensory index, physicochemical indicators and microbial indicators meet the relevant

national standards.
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Fig.1 The process of the mulberry ferment beverage

ARSI AT RTINS R R 5
TGV FEERIT AT AR R RIS 2 h
VT .8 000 r/min B0 10 min 0.45 wm ML IE A
Rl 22 T
1.3.2 JFUBHg Ak Bt

He 20 COKFI BB REEFL R F] 4 CORFE 24 h,
ek A, TR BT SEREERE T A
K TS 0.2 o/L (5T B B0 AL
AR 11,20 THRHIRAT IR 7E 4 ik



bk, % R R M A BT LA AR A REARA
R AR 24 ho SBOREIN 5 25 TR ZH 5 K B BRAL SOD Bl ) (4

133 WM S5TRG

FF 2R (YPD £53% 55,30 °C 180 r/min & % 15
F%) EERRAT T (LB 55353, 30 °C 180 r/min R 1577 )
EHPELERRAT A (LB }EFR4E, 37 °C 180 r/min $i& % 55
FEOREFE X BUER A E I, S iR A R O SR
BLORBREEFRE A, TCRUK VR A IA 2 UG IR A S
BRI TR
1.3.4 SOD ffi% Sl &

SR AR = 1y [ S AR I SRS T T SRR
FHE SOD g =,

SRR = F A FRIE AE R A 400 mLL
ZEIE K 4.50 ml. PBS (phosphate buffer saline) 2% i
(pH 8.3.50 mmol/L.) .1.00 mL. EDTA (ethylene diamine
tetraacetic acid) ¥ & (10 mmol/L), J& 2J ,25 °CF fiif
20 min; ZRJ5 I A 0.50 mL 4B % = By I (3 mmol/L .
25 CHIHR) , GEFEA], 37 BB b kR A, 78 325 nm
PRI Y M, AEBR 30 s 20—, M 5E 4 min
PSRRI IS P AR AL TR, 25 FIOV IR 4.00 mlL 2%
7K [4.50 mL PBS £ (pH 8.3 .50 mmol/L) ,1.00 mL
EDTA (10 mmol/L){E A 0.50 mL HC1(10 mmol/L) .

B G B (A AR A R 5 - SR M R
ZFESN 8 000 r/min B0 10 min, B 1§ WR R 10 1%
FERE A 0.20 mL i B 5 AR &b (3.80 mL 251
7K .4.50 mL PBS ZZ 4t (pH 8.3.50 mmol/L).1.00 mL
EDTA % (10 mmol/L) , 151,25 CF-ffif 20 min; SR 5
JIA 0.50 mLL 2P 28 = WA (3 mmol/L. 25 CHIFA ) , i
HEES), 37 BMBA F AR 7E 325 nm S AR I D
WEISEL, BB 30 s 28—k, MIAE 4 min N5
WA AL R, 28 P RR TR AT

0D,-0D,

100 %

5 3,S0D G S (U/mL)= S0 %

xV,x
%ﬁ%;o

AV, OB mL; V, S I E R AR
I, mL;n SRR SR RS 5N OD, SRR =15 1 1 4R
AT 0D, A G B (AR LR
1.3.5 W R B R

BEE T AEMALE A LR AT R B R AT L R
TEEEE AW 7L BR AT TR+ TR 18 B R ) FL R AT T +
PR AT B TS TR T+ TG P B AT L IR T BT+ IS PR AT
R+ R B s AR AL SRR 11 110105
H R8N 120 mL, FAT GG B EE 4 6 Brix, R &0
5 %(HATELE IR S YRR G AR ), KRR
30 °C, 180 r/min P55 55, R EERT A5 Bl 48 he

M 3 AFATRE), HURCH I 3, 1 7 SOD B
e AP T iE— 2R 5T
1.3.6 HHEIAE

T R 22 o A e T R i v ke TRV 32 SOD
TS ) e e 1) R PR 2 5 R SROEE TR 3R 1Y) T TR P,
TR IR IE i W)U e & e ) (R) 55 R R
I, LA SOD [l i 1 e bm , W78 45 TR 20 S
TR 2 R R R
1.3.6.1 KIEERIE

KR E B E N 26.28.30.32.34 .36 CH: 6 K
o FERIEN 120 mL, WA K 6 Brix, R
10 %(HEANE 7R 5 R G H AR ), 180 1/min
PRGHESR , BT AL N 24 ho BUREIN A2 457K &
BV ) SR SOD S 7 (BRI 3 ASEATHE ) 1A
05 LA
1.3.6.2 $Efpa

R EE 5 % .10 % .15 % .20 % .25 % .30 %it
6 M (R 2 S UK R A RWIAR ) . RER
A 120 mL, WIEAKEE A 6 Brix, & TR Ve BUL 82
T PR30 H 1 e A A B HRLEE L 180 v/min R 1T 7,
TR TR 1AL Ok 24 o BRURRIN 22 454 /KT A TRV 1)
57 SOD i 1 (B7KAI 3 ASEATRE ), A i 25
1.3.6.3  WIHAHHEE

FH VDB SRR LB R 610,14 .18,
22.26 Brix 3t 6 MK, FEEEN 120 mL, #F &
B R A PR 2 ) e O R (TR S AL
FEHWWIE AT, KB IR B &R
RIS A F L R IR L 180 v/min JE W HE 3%, K EEMT
(B35 R 24 ho HUREIN 2 454~ 7K & B ) B, SOD
i1 7 (BRI 3 ASSEATHRE ) | o~ A0 e I il 2542
1.3.6.4 KEERTHE]

IR eI ] % BN 8.16.24.32.40.48 h 3 6 4~k
o SFEFESA 120 mL, WIHAHE L AT AR B R R
RIS I I LRI LR WS BE , P e b B PR 2K
b i R (RS s 7 S5 U 5 B A
), R T R 1R B T Ui B PR 3R 3 v ) e U e T
B, 180 v/min PRy 1R , KWERTRIEE R 24 ho HURE
W2 £ KT 2 T ) B8 SOD i 77 (g K] 3
ASEATHE) iR 30 LA i 25
1.3.7  EsCikh

McHE A PR a5 R, BEHOR FEIR B 4R )
TEWEEE K R R E] 4 SRR 3 AN K, 7
2 K Lo(3) IESCIR G, A SR EEE R (i SOD
W% R bR e I LR RER KB 12,



BRAKR

IR 5 R R RO R B L LA R AL R

1.3.8  JuEpEpr
KDALY R TS 1, # S E R R O T
R A EEEE R OB, 2 1 GB/T 10789-2015¢ k)
YR GB/T 31121-2014 CREETTE R IR K
GB/T 30884-2014 (35 B TR} YRS AH AR, X St
T R DR B E BRAE S AR bR it A T o
1.3.9 Fdlaba
RISEHE G4k 4 SPSS 20.0 HEATANEE 5704,
R 22 57 HUICR T e—Hr 9 5

2 RS54
2.1 i et R B

TR RS RERER B R, K
BRI DIRERZ o RO SR 2 R IR 5 M UL 2,

22 0007 ok
20 0001
18 0001
16 0001
14 000
12 0001
10 000
8 000+
6 000
40001
2 000+
0.

AR i 77/(U/mL)

A7 8% @ g
*@g&? ,@Wi@@ VA{%@‘

o
1=K 3055 o/ M CRRT T B ) LU+ SRR 28 5 35 (p < 0.05) % 3
IR B3 (p <0.01),

E2 EMHRERERBOLN
Fig.2 Effect on mulberry ferment with fermentation strain
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Fig.3 Effect on mulberry ferment with ermentation temperature
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Fig.4 Effect on mulberry ferment with inoculum
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Fig.5 Effect on mulberry ferment with initial sugar content
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Fig.6 Effect on mulberry ferment with fermentation time
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Table 1 Orthogonal experiment results of fermentation for

mulberry ferment Lo( 3*)
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Table 2 Sensory evaluation of the mulberry ferment beverage
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Table 3 Physicochemical indexes of the mulberry juice and the

mulberry ferment beverage
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Table 4 Microbial indicators of the mulberry ferment beverage
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