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Screening of antioxidant lactic acid bacteria in Chaenomeles speciosa and its
application in fermented Chaenomeles speciosa juice
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ABSTRACT: Objective To isolate and screen lactic acid bacteria with antioxidant capacity from Chaenomeles
speciosa. Methods The probiotic properties and antioxidant capacity of Chaenomeles speciosa were evaluated by
screening, isolating and identifying the lactic acid bacteria strains in it. Results The 4 dominant strains, namely MG3,

MG9, MG13 and MG21, were identified as Lactiplantibacillus plantarum. Strain MG13 exhibited excellent probiotic
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performance and strong antioxidant activity. The 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging rates of its

fermentation supernatant and bacterial suspension reached 90.93% and 59.30%, respectively; the hydroxyl radical

scavenging rates were 93.47% and 49.19%; and the superoxide anion radical scavenging rates were 91.00% and 72.25%.

When MG13 was applied to ferment Chaenomeles speciosa juice, the antioxidant activity of the juice was significantly

improved. Compared with unfermented juice, the DPPH and 2,2’-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)

radical scavenging rates of fermented juice increased significantly to 78.91% and 87.02%, respectively. The content of

flavonoids and polyphenols in fermented juice rose by 55.44% and 30.25%, which effectively enhanced the functional

properties of Chaenomeles speciosa juice. Conclusion Fermentation with strain MG13 significantly optimizes the

quality of Chaenomeles speciosa juice. This study provides theoretical support and high-quality strain resources for the

microbial fermentation and utilization of medicinal and edible plant materials.
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azino-bis(3-ethylbenzothiazoline-6-sulfonic acid), ABTS](%>
Braf, FiEEMAEYRECE RA D BRI GEE
BRI ), fRARm . WERER . KEHER . FeSO,. —)&
FEE L BR Y e - R BR 2B WP (Tris-HCi) . i EALE . 4P =
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R ZRE A A PR R OD R (2 it gy <100% @)
Q)BT A T B WA AE
S5 b O RS VR R . B 1 mL RS
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DPPH H 3555 bR 3R /%= (1 A‘;OAZ) x100%  (5)

(33 A h 275 bR Ag

KK IR, 9 mmol/L K%IR-Z B 1 mL .
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25 mmol/L AR =AW, HUEIR ATV 4 min JEiHE N 1 mL
WERTRZ AL, T 325 nm E WG Ao DAZEIBKACER
FESL R HRLL A, 25 1410 Ao TTRRAZANT)PR:
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ABTS 5 2.6 mmol/L it iR FRHI VAR, FIRFURA Gk
SGHE 12 h, 183] ABTS & i FJOK C BEm Bt 45
W, WTHAE 734 nm GRS 0.70+0.02, 15 ABTS
TAEW . TRHL 1 mL REUAE FH2BOR, A 4 mL ABTS 1.
Ve, WRIEIRA], 2 EEE R 6 min, 734 nm JE K&
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Yy 8 SRR AR P A 1 B 4 AW, 765 nm NG,
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Y=0.087X+0.002(k-E R %X r’=0.992), KEih i BB & T8
A A10)FTR:
w = SN,
Ml

Hrp: C N E TR ERE, mg/mL; V) NHREIUR EAFR,
mL; N, AR BRAEEG M, B, mL.

(2) 5 B 5 i A I 58

SRR BRI MRS o R FH IR R - R -
ANk, EEZSAETE S  T SRS IR A . IR
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AKX MADR:
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X X
w =SV ,\\;22 N, (11)
K C Ry T R E, mg/mL; V, A $RIORLEUAT, mL;
N, M BEAEEG My g R i, mL.
12.9 MGI3 B35 AN T B I 4 % vl 2
R FFHRTIH . BUE R FEE AR, Zug4k
T IERR F R TR AR M, 16 20 CCAPE R TR S
TE TR ETE Y i, A5 LACBrix Fon, BUIEATINE
3,
1.2.10 B4
SKHIBEHL 3 AL 50E PEA T R S E VRS, e BEHL
BRE IR E A AT, ST PR A O DA R T, ik
P15 B2 RIIGM AR, WEE, FR. k. 48
TEAE I AT, W4 100 40(E 1),

#1 EANRTREITNIOE

Table 1 Sensory evaluation criteria for Chaenomeles speciosa juice
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Table 2 Isolation status of strains in different regions (in units)
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oy 8 A E AN FLER R RS P B B 200 TR HGA I i & 45 25
AETIRE, W RATE R . (R IEE SR TR .
222 HEAALE Bikat g g s R
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=
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Fig.l Survival rates of acid and bile salt tolerance of strains
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Fig.2 Tolerance of each strain to artificial gastric and intestinal fluids
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GRIABINE . AHRRERA IS R B R RS RN 4 bk
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Fig.3 Antioxidant capacity of each strains
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Phylogenetic tree of strains based on 16S rDNA gene sequences

->-MG3 2.6 MG13 ABENEARMTREN AR INEEM K
MG9 N
Mal Fikk MG13 &R#E AR XS DPPH [ iJk, ABTS'
@51.5— FI i B HAT — 5 ROV BRAE 1, A2 B A eI ) 2 B 5
Q§ THE R AR %, HAE 18 hiAZH KME(E 6). i 18 h
o 1.0r
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Table 3 Physiological and biochemical experimental results of
0.5F each strain
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Fig.4 Growth curves of each strains IR + 4 4 +
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2531 168 TDNA ¥, XFH NCBISURPE#T R L - - : -
SRR 5), 4 BRUGARIBR MG3 . MG, MGI13, AL + i * -
— e N = —
MG21 51 F MR P FLFTF 3 JCM1149 (NR117813.1)5 K L i i i
[R5 %, EA IR 100%, RIS HITL I %% il * + + :
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MG3
MG21
100 4 mG13
MG9
76
NR 117813.1 Lactiplantibacillus plantarum JCM 1149
63 NR 113339.1 Lactiplantibacillus fabifermentans DSM 21115
5 NR 109000.1 Lactiplantibacillus xiangfangensis 3.1.1
NR 170423.1 Lactiplantibacillus garii F111369
91 NR 136785.1 Lactiplantibacillus plajomi NB53
94 NR 136786.1 Lactiplantibacillus modestisalitolerans NB446
NR 125561.1 Lactiplantibacillus mudanjiangensis 11050
97[[ NR 179291.1 Lactiplantibacillus songbeiensis 398-2
100 L NR 179287.1 Lactiplantibacillus dongliensis 218-3
NR 024570.1 Escherichia coli U 5/41
P
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FH1TE

J7i, DPPH H H 55 FRF M ABTS' H th FE 5B R S BT
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Fig.6 Effects of MG13 fermentation on antioxidant and functional
components of Chaenomel es speciosa juice
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Fig.7 Effects of MG13 fermentation on soluble solids content in
Chaenomel es speciosa juice
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2.8 RAEIFMER

e MG13 R BEE AR5 AR BRI B AR X HeE
THEPRO (& 8) FLRRTE A BEUGE T AT A2 E b 5T,
ABFFEH bR MG13 B B AR B R A4 T 2
JIHNE RN . H Y, REUGE T BN R
AEZ AR, KK TUERRIE T MG13 KBS fE
7 HE B FLIR AR T OB Y TR LR I, R S
FIBMA, 3kt e 4 RBP4 TH 0 SR ID 25 ) Ak,
BRRRACI™ A TR | BE2R SRR RV E XK BT, W 7)™
R AR R, ol T RURMI AR B IR, Rz
FEmg AT BRI T PRV A AR e, I R T
hZ WA pH BN R TEERE A K, X
WRFLRR B R B PH WI LA . L5k F, MG13 KB %
AL T EA YR b 0T, JEHOZBEORESME, D)™ b i1
TF A R T IR J2 I A S A

—— REmEA  GF
—u— R EE AN 35

N\
AN

K8 MGI13 KB E ANTEE T
Fig.8 Sensory evaluation of Chaenomeles speciosa juice fermented
by strain MG13
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