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a-FLHE (a-lactose, a-lac) \Jo/K ZTREN BRER TR
TOKBRFREN, sr B4, b2 sepk Az AL BHECA PR
Al AR =Bk TCK CTREN MR -80, 3 A4, 7Y
B A T B AT BN T 5 R) i 25 235 - oo -D - W 22 L
1 ( p-nitrophenyl-a-D-galactopyranoside, pNPG ) , 43
Bréafi, AL st RS E R BR 2 7] 5 6 il 3L 4 Wy (p-ni-
trophenol, pNP) , 43 Hr 4l , PG A% 35 B4 B 25 (A ) 57
Sy A PR ] B WS o A 4l S5 Bl AT FRABH
AT, IKIETERRIIRIE S AR, (e, Jbatdt
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Multiskan FC ﬂ@ﬁ?ﬁ(, FEBR QAR ( i) e
A PR F]; PTC-200 & PCR 1% ,CFX96 HI%¢ ) 5E
i+ PCR Y, 2% E11 4k ( Bio-Rad ) 22 7] ; DYCP =31CN
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3.5.7.9.12.24 .27 .30.36 .48 h Wl 5& & B W 1F
595 nm AT BYMOGRE (0D ) o LA [E] Sy 5 A2
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Fig. 1 Phylogenetic tree of strain 1-9 based on 16S rDNA
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Fig.2  Growth of Lactiplantibacillus plantarum on different carbon sources



88 BB ROR AR

2024 4F3 H

KR pH (AR AL HEAT W, WLIE 3, Bl A e [A]
RE | & TR pH (B & #i PR AT I & TR
KO ~9 h, KEEW pH {E M 6.84 +0.10 &L=
6.24 +0.07; K19 ~24 h, KB pH (A HE AR &
4.00 £0.03;24 h J5 £ KL, pH (H IR 2R
o, HEYIFLFFIA 1-9 UK 0B & B pH (HA2 b
HAERKMM& LAY &, RHEDZTE 19 KB
9 h JEHE AT EUE K, AR K o, 7 A LR
RS R R S A ™= 1, AT B A %2 TR pHL {AL,
B S e B) 4k 82 sE K RED FLAT B 19 B K E
A5 1, 555 3 P R AR K SO i/

2‘4 2I7 3‘0 3‘() 4I8
t/h
K3 RFFA 1-9 Ao R b R R pH (E
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Fig.4 Changes of short chain fatty acids produced by Lactiplantibacillus plantarum 1-9 during stachyose metabolization
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Fig.6  Expression of gene encoded a-galactosidase in Lactiplantibacillus plantarum 1-9
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Fig.7 Metabolic procedure of stachyose by Lactiplantibacillus plantarum 1-9
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carbohydrate specificity of MelA from Lactobacillus plan-

Study on Mechanism for Stachyose Metabolization by
Lactiplantibacillus plantarum 1-9

LIU Tianyi, ZHANG Wenjing, LIAO Qiang, MAO Yonghe, LIU Jun"
(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract; A strain of Lactobacillus was successfully isolated from fermented goat milk and identified as
Lactiplantibacillus plantarum 1-9 , which could efficiently utilize stachyose as the carbon source. In order
to investigate the mechanism for stachyose metabolization by Lactiplantibacillus plantarum 19, the growth
curve was established with stachyose as the only carbon source. The production of short chain fatty acids
was monitored by high performance liquid chromatography, while thin-layer chromatography were used to
monitor the metabolic procedures of stachyose by Lactiplantibacillus plantarum 1-9. Besides, on the basis
of monitoring the gene expression of key stachyose metabolizing enzyme, the changes of related enzyme
activity in fermentation broth were analyzed. The results showed that Lactiplantibacillus plantarum 1-9
metabolized stachyose and produced acetic acid and valeric acid as the major short chain fatty acids,
which reached the highest concentration of 28.64 mg/mL and 2.74 mg/mlL, respectively. The
accumulation of short-chain fatty acids resulted in a significant decrease of pH to 4. 00. Based on the
results of metabolic procedure of stachyose and changes of gene expression and enzyme activity, gene 5-
359 in the genome of Lactiplantibacillus plantarum 1-9 might encode a-galactosidase. This segment could
hydrolyze the a-galactoside bond at the end of stachyose and produce galactose and small amount of
lactose and sucrose, thus facilitating the utilization of stachyose by Lactiplantibacillus plantarum 1-9. This
study aimed to provide theoretical reference for the reasonable design of symbiotics based on

Lactiplantibacillus plantarum and stachyose, and the development of related products.

Keywords: Lactiplantibacillus plantarum 1-9 ; stachyose ; metabolic mechanism ; a-galactosidase ; genome

analysis
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