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Optimization of the Fermentation Process of Mulberry Juice by Lactic
Acid Bacteria and Changes in Functional Components and
Antioxidant Activity during Fermentation
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Abstract: Using mulberry as raw material, single and mixed strains of Lactobacillus plantarum and Bifidobacterium
longum were used to ferment mulberry juice, and single-factor and response surface tests were used to investigate the
optimal fermentation process of fermented mulberry juice, and to determine and analyze the functional components (total
flavonoids, total anthocyanins, total phenols) and antioxidant activities (ABTS" free radical scavenging rate, DPPH free

radical scavenging rate, hydroxyl radical scavenging rate, total antioxidant capacity), etc. The results showed that the
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optimal fermentation process for fermented mulberry juice was 0.06% strain addition, initial pH6.1, fermentation

temperature 37 °C, and 0.09% oligofructose addition. The fermentation of lactic acid bacteria improved the functional

components and antioxidant activity of fermented mulberry juice. Compared with single strain and mixed strain, the

fermentation of mixed strain significantly increased (P<0.05) the content of functional compounds in mulberry juice, and

the contents of unfermented mulberry juice and mixed strain after 48 h fermentation were 4.18~6.36 mg/mL of total
flavonoids, 0.67~1.95 mg/mL of total anthocyanins, 12.62~18.65 mg/mL of total phenols. And 48 h fermentation of the
mixed strains significantly improved the antioxidant activity of mulberry juice, with ABTS" free radical scavenging rate
61.81%~88.17%, DPPH free radical scavenging rate 52.78%~81.64%, hydroxyl radical scavenging rate 37.38%~86.07%,
total antioxidant capacity 17.85~29.49 mmol/L. The fermentation of Lactobacillus plantarum and Bifidobacterium longum

mixed strains had better organoleptic properties. The study can provide a theoretical reference for the deep processing of

mulberry.

Key words: mulberry; lactic acid bacteria; fermentation process; functionality; antioxidant activity
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Table 2  Sensory score table of fermented mulberry juice

WA IS bnifE SHEGE)

MR IIRA 6, AR5 15~20

i (2053) BRER BRI IR 6, (IR 6~14
ARERBRET RO G, BEFEARS ARE <6

g}
He=x
g
He=x

PPN, BRE 30~40

(404 (BYE5 UNFJ @ﬂiﬁ@zﬂﬁﬁ 20~29

1SR IR, (EL i AR i ast it 10~19
1A Ppif <10

SRR, SRESRIKER, Toaerk 15~20

SkR(2043) RIS P, SRESIRBOR, R 240K 8~14
SR, 6 240k <8

HYUBEIIS), UL 15~20

A& (2043) HAUEEINE), WA IilE 7~14
HAUEARIYE), B UIvE <7

1.2.6 FALFEPRAM AL SRAH pH M pH; AT
PP R FIBUB R TS T A2 s FLIER BRI PR 2
M 28 GB 4789.35-2016 & 5 22 A FE AR UME &
AR W 2E R B LR TR RS B YU, EOBE I i =R
3,5 AHIEARA IR P BRI RE = RE GB 123456-
2021 CE e A E R B b PR IR I YR
1.2.7  ThBEeM RGN T s

1.2.7.1 R ENE S0 Kwaw 522 ik fifE
A B 2 mL BGSAESS, I 13 mL Z8187K . 1.5 mL
HEARES, 35 RO E 5 min, A 3 mL 12% Bk R
HNIEWR, ZEMBKEZS 25 mL, EIREDGHE 90 min,
T 765 nm P IME WG, (4 & TR bR UES,
FIVERRAEHZE y=0.1125%+0.046, R*=0.9958, J M
BEUBETREETT.

1.2.7.2 BHEEESENE S8 Gao &8P JrikFfEfE
BB B 2 mL BEAR AR DA 0.6 mL 5% VASPRENES
W, A 6 ming MILA 0.6 mL 10% AsPRES ISR, TE
6 min; B3Il 8 mL 4% S SEALENTE G FHZER/KESRS
% 15 mL, 3£573% 5% 3 min, T 508 nm I E K
JGRE, T bR S EAR ERT 2 y=0.0539x+
0.0158, R?=0.9979, SAusHR &L~ T & HEit.



5 44 % 55 23 4 M 3%, 5 FLRM ARSI T2 SR B B AR o AT G PR 2R 1k - 93 -
12.7.3 AETF RS R SR pH 5 2295 B 100 Do B R, 1"
10 mL JeAnAESh, AR -3RMR 92 vk (pH1.0) A1 0 L[ 2|, =
-/ 25 [S3E N P N N S b =)
P2 1 -ER R 22 v (pHA4.5) 5E 25 2 20 mL; G PN : ¢ §
90 min, F 525 nm Fl 700 nm VK EWACEE = O 1° 5
o =
A = pH1(Asys — Ase) — PHA.5(Asps — Asgo) % 40 ¢ 16 *%/
. s AXMy 20 13 *E
MBI E E(mg/mL) = 1 XDFx 1000 3
&
o My, HRTFAGER-3-O- i 5 T1m 449.2; 0 LP BL LP&BL
& N AA 2R -3 - e E T BE JRTHDIG 2R %X 269005 1 24 PR

e lYERE 1 em; DF SHFFREEF 10,

1.2.8  Préafedabrmanin ik

1.2.8.1 DPPH H HIFIERA. ABTS" H HIFEIHER 3

FRBPLEALBESIIE S8 Chen 4524 J74%; DPPH

FI 3RS BRRA ABTS' [ B8 ey - =0 o

A —A,
A

3

DPPH H Hi 215 R (%) = 1—( )x 100

o A RS IOGAE, A, S XTI OGH,
Ay HAS MO E .

A -A,
A

1

ABTS® [t 351 2 (%) = ( )x 100

i A A HEATOGE, A, ARESIBOGE .

EPTEALRE J1 P AR WA AR i IV EAR
£k y=0.0995x+0.1209, R>=0.9936, A ibiE S 2L
TRV AR T s o
1.2.8.2 -OH K= &
-OH VR T

Z B2 2522 7 15

. A —A
OHTBERR R (%) = 1 —( n z)x 100

o A SRR OGAEL, A, R X BE 41 W G,
A; S O E
1.3 BRI

R LH S S AT I AE 3 Uk, XA F1) B BCPE SR A
Design-ExpertV8.0.6 Fl1 SPSS 25.0 43 #7 Ab RS2 86 %%
P, origin8.0 YEXE
2 HBRESH
2.1 BERFLWERSHH
2.1.1 EEFPXREEIRE PR FTGE AR H
1 AT, AN R 2LIR PR A I ) S Y P43 R B 505
ASKATE], A ZUAT B 2 T 1A 30 B 80 G A DU AT B v
B R EMEZER(P<0.05), Il REAEYZLAT RSN A
BB 14008, 1EFREVT A B P ) AR A s R
Fh Kl =X T, AU PR R U AT PR A SR S
P bb & P S T B B Vo R PR U =, I B2
TARAG TR R I AS R A S B R & R i B W] A
H, E8E T e, RS, S5a85E
JBE PP RIS BB AR Ak, e FLAT B A AU,
FFEAI SR A B be A T A 19
2.1.2 Wihf pH X SETHECE PP A B 52 )

BT BRI R R PR R B R R
Fig.1 Effects of culture model on sensory score and viable
bacteria count of mulberry juice

: LP ARFAYFUAT 1 ; BL AR A BUE A1 ; LP&BL A% A
PIFUAF R AN BUBSFF A (12 1D 35 R A BE L & B B AR/
EFNRRE—-THIER TARNEEZNEEREER
(P<0.05), &l 2~ 5 [,
ANEI UG pH X & PR F= i BB PRS0 16 B A
s b I 2 AT, SRR PRSI B ENE pH YT
1R 2R SR R BRI AR fb ka3, MR EVHWILE pH
S 6.0 B HUBRE P4 FE PR = o BB PRSI0 AR
LTI BERAEWI LR pH B/ NG R M A 18 B R LR e
PRV A, LI A A I T 1IN & IR R 098 LIRSS AR
R Z S0, HLLIR TR R I v i R R i)
W R RE AR RS, BRI TR W0 4R pH A 6.0 B ik
FPLIR T A M Ealn A KIS, i . FEEW]
& pH FH&, SRIBENINA =T 22 1457 o AU AR 2=,
BEE TSRS, TE R T et T 2R e
2R R BB S JUT 2N, AERT 4G pH BARMI AR T <5
B LR TR 1 A T A v T, LR B 1 A R B 2
L7 Wil pH Th i 23 R e T i B8 P R AR
By, REAR R B v i A ROCE SR oy, BRI T LR B Y
ARG, LA RIRE PR A R ARk, sk
FEwIEE pH oA 5.5, 6.0 F1 6.5 471 TATHRES

100 - —=— JBEPES 113
—a— JEREL a

95 A 412 —_
11 g
<B 90 + E

10
oy 9 =
o =
2 80F &
; 18 =
ey
75+ 17 -

70 1 1 1 1 1 6

5.0 5.5 6.0 6.5 7.0
WtfipH

B2 W)k pH A SREETHRCE RIS A
Fig.2 Effects of initial pH on sensory score and viable bacteria
count of mulberry juice

2.1.3 ARSI LX) S BV P R AL
AR ARERAOHE AR O AR A 2H A, R —Fhok
Jeas iy = ea 4T i R e R G (BT e VWA I pin e B S e
RAFFErp R, &l 3 ], BEE (R SR AR S i 19



- 94 - é’uﬁ&TWﬂ*ﬁ

2023 4F 12 A

WO, BB PR FNE TR R BT S S R RER
P, TEARR PRI 0.09% B, BB PES B i
93 41, T B EGA BN R KIE N 12.31 1g(CFU/mL),
X AT RS TSR IR AT R i a5 R B AR K i )
HER70) MR INGE S IR A, PTAT R ST
L PR AR A B, (IR SRR ik ), i
T AR A KB, HAR = ZLIR SR b &4

HEHGT, SR T & WU LI TR O T B A, RIS
7= FUEBASZ BRI . 25575 T8, WMOE PRI AR
SN 0.06%. 0.09% . 0.12% HEATAR N7 T

100 - —=— JEFE P53 a q13
—a— TH AL

95+ a 112 =
{11 g
& 90 F E
R g5t 1%
& Pz
o =
2 80F B
: 18 &\
75+ 1, =

70 1 1 1 1 1 6

0.03 0.06 0.09 0.12 0.15
MR (%)
3 ARSRBEA A S RE I RIS A
Fig.3 Effects of fructooligosaccharide addition on sensory
score and viable bacteria count of mulberry juice

2.1.4  PAFPERINGE R SREETHECE P o AE TR AL R
my o R IE 4 AT, FEREINE TR 0.02%~0.06% Y [
HNECE PR ATE PR 2 a3, B DR
R, YA 0.06% B, JBE P-4 FITE 0GR
A, 43512 90 43F1 12.16 1g(CFU/mL); Tzﬁﬁlﬂ?ﬁ
I AT 0.06% B, BYE PF5rFITG B EEY T I, J8X

PEA T REMRBERR . Tﬁﬁ%m?ﬁ{%ﬁﬁnguﬁﬁi
KPR N 1 TR 053 JC i e o R LI s 9 AR 1A
WA 2R, 52 i LR PR 1) A A B, T 1T A ARG TG PR

U [l B L RR TR R I 2 A R R RIS S
Wy, S P HREITP O RAIR . 275 B B AP S

= 0.04%. 0.06% F1 0.08% AT TS o
2.1.5 PR REXT SR BV HECE R4 RIS B2 52 )

100 - —=— BE I 113
—— IE AL
95 | /\I\; 112 o
—
—~ 111 E
& 90 d E
£ ogs| f 109
oy d Jo 2
2 %0 =
i e 18 :HK
75+ 1, ¥
70 1 1 1 1 1 6
0.02 004 006 008 0.0
TR I (%)
Bl 4 GRS I ST TR E 4 RIS A 5 e

Fig.4 Effects of bacterial strains addition on sensory score and
viable bacteria count of mulberry juice
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Fig.5 Effects of fermentation temperature on sensory score and
viable bacteria count of mulberry juice

22 MMEREERS SR
2.2.1 RGBT RSEE R HEFELe g,
B BT B ES 2 (0.04%. 0.06%. 0.08%) . ¥ UA
pH(5.5. 6.0, 6.5). EEEE & (35, 37 F1 39 °C) FIIK
B HE RN EE (0.06%. 0.09%. 0.12%) A 520 2%,
Y A= SN e SE~ oL VA (= Bei  mal DLVATITRE W SR =¥ 52
Bt TR SRR 3.
2.2.2  [AIJEASEHY 5507 225501 1) FH i 7 T Ach BRAR A4
AT R BB, A9 B RV Al T RSy
OY) FTE B (VD 14 2250 R By
Y=90.78+1.80A+4.50B+2.81C+2.51D+0.65AB+
0.48AC—0.27AD+1.32BC—1.02BD+1.72CD-3.51 A’—
5.09B>-5.10C>—3.67D?
M=12.26+0.27A+0.22B+0.31C+0.17D—0.20AB—
0.075AC—0.15AD+0.025BC—0.025BD+0.025CD—
0.80A2—0.59B—0.53C2-0.44D?
XTGBT 7 255507, S5 R LR 4, J&K
P43 OY) FIE B 20 (M) BYASE Y fy 22 2 4% xn/.%‘(P<
0.01), RAUILER W R AN W35 (P>0.05), HIEVE PES
CY) NS B A (M) ALY (4 A G R B0 RP(Y) =
96.52%. R*(M)=97.07%, KIEFREIIHIA R i (Y )=
93.04% . R’ ,4;(M)=94.13%, £5 L Al HUEH ¥ 53 (Y)
FITE B (M) PRSI & B by, A ] 337t
y-a MW e SRS
R 4 7T, BRE PR (YO RAI R — K I AL B,
C. D I RI A%, B®, C?. D* XEE 14 R 5L 2=
S 5 (P<0.01), 38 H I CD 2257 B3 (P<0.05),
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Table 3 Response surface experimental design and results

s A%ﬂl B¥Ih CKREE D{E&%’éﬂé% ‘Y!a‘é”g MiF i (1g
e pH  IREE Wi Wsr(4)  (CFU/mL))
1 -1 0 -1 0 78.2 103
2 1 0 0 1 85.7 112
3 0 0 1 1 89.8 11.8
4 0 0 0 0 91.3 12.2
5 -1 0 1 0 83.5 11.3
6 0 0 0 0 90.1 12.3
7 0 1 1 0 89.6 11.6
8 1 0 1 0 88.3 11.5
9 0 1 -1 0 81.5 11.1
10 1 0 -1 0 81.1 10.8
11 -1 0 0 -1 80.5 10.5
12 0 0 0 0 90.3 122
13 0 0 -1 1 81.2 112
14 0 -1 0 1 82.5 11.3
15 0 1 0 1 87.3 11.7
16 1 -1 0 0 78.5 112
17 0 -1 0 -1 75.9 10.8
18 0 -1 1 0 76.6 11.1
19 0 1 0 -1 84.8 113
20 0 0 0 0 91.7 12.4
21 -1 1 0 0 83.8 10.9
22 0 0 1 -1 78.6 11.3
23 -1 0 0 1 83.8 10.9
24 1 0 0 -1 83.5 11.4
25 0 -1 -1 0 73.8 10.7
26 0 0 -1 -1 76.9 10.8
27 -1 -1 0 0 75.3 10.1
28 1 0 0 89.6 112
29 0 0 0 0 90.5 12.2

HA A 35 (P>0.05) ;5 1 PRI (M) A FY H— YR I
A.B. C.D M A%, B>, C?. D* X[ ih B 4s

B2 E(P<0.01), ZZHI AB 225 5 i #F (P<
0.05), HATH AR R 3E (P>0.05); [FIH} F{EHAER i H i

INATES eSO nIVA =S A np A T VAT P eSO =822
43 () BISEIRT)T T hs pH> A B B> (SR ARPE
JIEE> BRI A, X3 B A (M) [ 52 RIS Ay A 19
TR >TSS I > 4E pH>(IRER S A I .
2.2.3 WA TE R ZRAE HAER W R T A ST AR R R
) 7 T DS 225 ) N A s, P A i o T — ST AR
VST P4y P T 25" P 3 2 AR P~ 7 T 1 36 22 TR A 58
VER5H5S, s b B, 8 B AE FH R, X
{EL Y SRS A s [ A i 1 T — 2k 7 AR v () 25 e 2R I
S e TR T PR B2 TR 4 58 HAE FH S 38k, S5 gk
I ke 22 30T R (530 14 156 B 79 - i) 137 T P51 22 TRl A 38 BAE
BRI L, 5t SR 2E H

A& 6 A, BYE P (YY) FiG B (M) 5 P-4~
Wi )7 T ) 2 RS e oAy e v e e e 2 e R M 40 K
B TR, 1ERH DU R T — UK I 2R %
BB PEST OY) FIG B E (M) B FE i 32 Ry 22 554 58 355
BT E (C) FMECIR SBE (D) 2 Bl i v 17 T [T 3 Ji ¢
/N, BEBH 35 38 B AR AR B P () I 520 S 25 55
3 [RIRST B RS R (A) Fiolih pH(B) 1938 HAEH
X BB (VD) IS Ry 25 53 0 55
2.2.4 FEARVGGUESCEG 5 Sk N T AR AR S BT A
S i 17 1T PRI 2R X PO R A R SR TS
ORI 0.066%, #14h pH6.24, 7 1 i3 B
37.48 C, LB FHE 0.101%, B PFE4 B 5 R
93.175 51 M) 17 TH PR 2 X Vi PRS0 il 1Y) R IR SR T
T ABHCHER I 0.062%, WA pH6.083, A& K
T 37.41°C, (R FHH 0.094%, LA I BT i >
12.354 1g (CFU/mL), KEEREITT T2 LIEEECH
VAR R, BEE TS S IR AR, TENE BEEL
B ISR, BB RS  92.885 43, HIEE RSB

Table 4 Variance analysis of regression models

4 [BIERRTT 20

E-=S S SEHFI(Y/M) A Y197 (Y/M) FE(Y/M) PE(Y/M) BEH(YM)
el 808.21/9.53 14/14 57.73/0.68 27.75/33.1 <0.0001/<0.0001 ok [k
A 38.88/0.91 11 38.88/0.91 18.69/44.14 0.0007/<0.0001 ok [k
B 243/0.56 11 243/0.56 116.8/27.4 <0.0001/0.0001 ok [k
C 94.64/1.14 1/1 94.64/1.14 45.49/55.49 <0.0001/0.0001 ok [k
D 75.5/0.33 11 75.5/0.33 36.29/16.21 <0.0001/0.0012 ok [k
AB 1.69/0.16 1/1 1.69/0.16 0.81/7.78 0.3827/0.0145 /%
AC 0.9/0.022 11 0.9/0.022 0.43/1.09 0.5208/0.3132 /
AD 0.3/0.09 1/1 0.3/0.09 0.15/4.38 0.7087/0.0551 /
BC 7.02/2.50E-03 111 7.02/2.50E-03 3.38/0.12 0.0875/0.7325 /
BD 4.2/2.50E-03 11 4.2/2.50E-03 2.02/0.12 0.1771/0.7325 /
CD 11.9/2.50E-03 11 11.9/2.50E-03 5.72/0.12 0.0314/0.7325 */
A? 79.95/4.16 11 79.95/4.16 38.43/202.34 <0.0001<0.0001 ok [k
B’ 167.78/2.25 11 167.78/2.25 80.64/109.21 <0.0001<0.0001 ok [k
c? 168.6/1.79 11 168.6/1.79 81.04/87.24 <0.0001<0.0001 ok [k
D? 87.52/1.25 11 87.52/1.25 42.07/60.62 <0.0001<0.0001 ok [k
B 2E 29.13/0.29 14/14 2.08/0.021
ES 27.24/0.26 10/10 2.72/0.026 5.77/3.2 0.0529/0.1369 /
4R 1.89/0.032 4/4 0.47/8.00E-03
pavill 837.34/9.81 28/28

TE:

IR T B E (P<0.01), *Fm 225 8.3 (P<0.05) .
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Fig.6 Response surface diagram of the effect of response surface factors on sensory score and viable bacteria count of fermented
mulberry juice

PR N ZERNEB N . R G5 BRI SR T2
ZECRE R IN I 0.062%, ¥ hE pH6.083, A Tk
B 37.41°C, KR FBE 0.094%, {8 T 52 PR 7= HR4E,
ARYE SR UK T S E0  BE P S I 0.06%,
WIhE pH6.1, K BEIEE 37°C, LB EBE 0.09%, X1t
TS HOAT SEBRIGUE S5, 15 BECE P4 93
A%, WREEECH 12.32 1g(CFU/mML), SAETRIL& Fi{E
FEA—F, YL AR AR ) A S RIS L

2.3 FARREX ARRETIEUIEIRAISZI

FHE 5 AJAN, FEFLIR TR & B #E b, Bl R RN
A, BL, LP 1 LP&BL 4 TSS 5 B WK A%
Fa, AR /N HAE LP&BL &9, TS FHA
KR 68.49 mg/mL BRI ERE 48 h 119 57.44 mg/
mL, S M (P<0.05) FEAIG, 13X i) LAUS N FLBR T
BRI LA A AR AR A6 FLAR; TS &
EARAE AT AR R S A P R R T FERE AL A AN

*5 FREW AR EPEEEARE

Table 5 Changes of physical and chemical indexes during fermentation of mulberry juice

CON BL-24h LP-24h LP&BL-24 h BL-48 h LP-48 h LP&BL-48 h
pH 6.04+0.10° 5.07+0.06" 5.16£0.07° 5.10£0.15° 4.1140.08° 4.1240.07¢ 4.01+0.05°
TSS (°Brix ) 16.43+0.02° 15.45+0.04° 15.63+0.05° 15.53+0.05° 15.32+0.06% 15.36+0.03¢ 15.24+0.01°
TS (mg/mL) 68.49+1.16 55.76+0.43¢ 61.99+0.78° 58.56+0.79° 57.8140.98° 58.67+1.05° 57.44+0.67%
TA (g/L) 2.99+0.19° 3.64+0.12¢ 3.58+0.06¢ 4.38+0.21° 4.79£0.03° 4.59+0.04" 5.07+0.05°
e TSSICR T EIEAY), TSIV MBS, TARE R, RF/ING FREFRIR R —Ha A4 45 2 1) &2 i 3% 25 57 (P<0.05) .
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PR PR Z R EEAE Y [RIEE, A mESRET
pH & TR, TA 2 LIS TA SEAE LR
FLIR PR B AR AE R B AR P = A T iR tEe & . S
AR R A L, TRA TRRRBE T R TR TR U REIS TA &
TR (P<0.05) . TRGTRR KRR I 2 P = R
PESEEETVH 00 R 5 i, KRR 2 &, AR LR A 1Y
R,
24 ABENERRET RS M

Hi & 7 BTN, By (TPC) . BV (TFC) FUEAE
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A, RSB SR A BEREVHAH L, ZLIR B R
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Fig.7 Changes in content of functional components during
fermentation of mulberry juice

TE: BL UK U5 ; LP&BL X F A8 4 FLAT 18 Al UE;
FF BR85S0 A E b s LP AR SRAB W FLAT 15 TPC AU A 15
TFC UL E; TAC AR BAET R B AR/NG FHER
I8 [F)— R R AN [ K IR 18] R AF7E 1 35 22 53 (P<0.05) .

LIy B g B R 1 51 e e S NN S A A S R S T
PRI ERAL AR, X 5 Gan RPN ifF oY 45 IR — 3,
HFFH LR o A2 192 04, A LR TR A e A i vy
B E R, RFBEERIEITRIMCE YRS 2Z R I Gez
T FIFLAR B E B 14 A AR DA R A S BRI 43
WAR T AN R ITE

TPC FHEUE 7(A), EHRRR E B 72, bl
AR BENT R I FE K, TPC &5 S i R i A8 b4
P Hidh & 187 48 h 19 TPC & & iy s [RIBHE & e
24 h FIR G B R A TPC & T i (P>0.05);
FEAE ORI A AT BB R TR B TP LR PR AR AR
WS AR, FLERTAA QU AR b ™A= 04 Bk 52 2=
M 2 A5 W o3 fie h e A el R n A G 4, or R4
/PR PR T TPC & it B R IR R A, LR
PRAE I BAIK pH, S(d 2L TR A= 1 250 32 21 R 1, At
FER Az BHL, A 2% s TPC & A TR E o

TFC &EA1K 7(B), TFC SEARb I BTk &
P S5 1R 5 PR AR & T AE EL L YRS IR & 7 =09 TFC
TR, X AT BeSE FH FLAR A & B A RIS STl
2R Z W5 53 A /N e T BT B T B, AR R
Bif 24 h 71, TFC & EFhEaiER, 225 (P<
0.05); & AJ[A] 36 h = 48 h H, TFC & 28 fbia T+
F2xE (P>0.05), Tl REJ2 TRV & IR A b3l T
FLIR PR A R B, HAE RGH R, AR =i £, %
Z ) o s R e TR ST, e i) IR LR
& EI L, KB pH FEAIL, S0 RLIR B A= 53R
%

TAC & B2 anE 7(C), K BEHT 24 h Y
FLIFFPE & EEFNR A TR R RN TAC ST EE2EFE T
THa#(P<0.05), K 24 h & 48 h P XU FF I FI
MYIFATHE AR TAC &2 RS, IRGH
RAWER TAC & 5l THE (P>0.05), TER I IR
FERBERTIRG R AR TAC FEE TR
IS PR AR B FLAF PR ) PR R AR R 19 5 TR TR AR & 157
B TAC & i R A B 0.67 mg/mL 4 i >k & 1
48 h J5 1 1.95 mg/mL; iX Al BEJ2& H T & B 01 A ZLIR
PR K A AE T R 45 A AN RS AS, $m
T RS IR AR R AT 2R i T RE T
REEH TS EARE S R e, A E RS
WK R IEIIIETS R a8 T (P>0.05) Al §RJZH
TELIR B AR ] R PHRIVE T, 1R & R R IR E IR
SN TAC & & . IRA IR A EEREIE S TAC & &
" HES TAC 532 /NS 45 OB IR L TREE Fnk i
FERUEE) P REI A 01,

ZE TR, AH Y RUAT B R SUB AT R SRS
BiC LU POTR G TRTRR & 19 0] A R0 = R SRR T Y
TPC. TFC F1 TAC &,

25 IAREXNAERETRESWEERM

= 6 AT AN, SR & BEAE S AH b, R IR S AT

R mPLE TR, BB 225 (P<0.05), AL
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Table 6 Changes in antioxidant activity during fermentation of mulberry juice
izt CON BL-24h LP-24h LP&BL-24 h BL-48 h LP-48 h LP&BL-48 h
DPPH [ 375 BR % (%) 52.78+0.67" 58.13£0.36° 64.46+£0.17° 73.34+1.20° 67.17+£0.82¢ 68.36+1.14¢ 81.64+0.59°
ABTS"H 1375 B (%) 61.81+0.56 72.68+£0.41¢ 76.20+1.34¢ 82.50+0.57¢ 77.37£0.85¢ 83.81+0.71° 88.17+£0.57°
T-AOC (mmol/L) 17.85+0.70¢ 18.54+0.94¢ 18.81+0.37¢ 21.42+1.09° 22.23+0.65" 23.29+0.79" 29.49+0.71%
-OHIEBRR (%) 37.38+1.21¢ 45.19+1.04 59.74+0.80¢ 74.48+0.65" 57.40+1.21¢ 65.20+0.94° 86.07+0.89°

TE: T-AOCHUFR SPUAMRE ST, AR/ NG FBEFRR [l — R Hdis 2 18] 22 1. 35 25 57 (P<0.05)

P A PR C A AT P E A H e HAT BRI 52, LI AT
TE R TS ] AN A B v i S Iy S5k 5 0 i) 2 &,
[R) A IEA 25 50 TR P E A S i ml P, ixsefb
Yt T DPPH A 2RISR ABTS A i
FENG SRR YT SO i BH B 7 SR, e bt
EALTETE: RS R R R R PP T e PR T
FATRMR A . IRA IR ANE 48 h I AOHTEALIE P
2 (P<0.05) 7= T HEER A I
3 g
AHIEFE LIAE P FUAT B R BB AT PR Sy A 1 TR

IR, S35 T BB K AR S AR A I, DA
TR T MRV SR BT R Y DIRR s BT, WFSE
LEIRRW, TEOA Al 1T 2507 T, 1R-E R R I SR
VBB Vo RN TR R, TR _E A e 7 T
TREGAS B AR T 22 BONHEA G 0.06%, 1)

£ pH6.1, KEEIRE 37 C, IR EINE 0.09%,
BEHHECE Vs 93 41, TR 12.32 1g (CFU/
mL); 7RISRV DI RE B 7 TaI, YRS TR A 9
Al oSS s FLIR TR G AR . DI RETEfL S R
FALTETE. TERITTT RS, IR G R RN HAT
BUF S P ER S R, SRS bl 4.18 mg/
mL ¥~ 6.36 mg/mL, SMAET 2 H 0.67 mg/mL 3%
Sk 1.95 mg/mL, S & & 12.62 mg/mL #EIN
18.65 mg/mL; [A]H} ABTS M i 3L7E 3. DPPH [
RV R 2 i BEE BRR RS G TR RE 1 175
FARESE - P, A UAT B R SUS AT TR G &
P A AT A e R IS ST T B B AR S NS RE A, TT
HSEEGIIN THR A Fhr i w B e i o
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