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Abstract: Objective: The aim of this study was to investigate the dynamics of microbial community structure and function
during the natural fermentation process of sea buckthorn ferment at different stages using metagenomic analysis techniques.
Methods: Genomic DNA extraction, PCR amplification, and purification were carried out on samples collected from
fermentation process of sea buckthorn ferment at 10, 20, 30, 40, 50, and 60 d. Subsequently, Illumina PE library
construction and metagenomic sequencing were performed to analyze the microbial community structure during the

fermentation process of sea buckthorn ferment. Functional gene annotation and differential analysis were conducted by
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comparing with three databases: KEGG, EggNOG, and CAZy. Results: The microbial communities exhibited high diversity
and abundance throughout the different stages of fermentation process of sea buckthorn ferment. A comprehensive analysis
revealed the presence of 48 phyla, 106 classes, 222 orders, 438 families, 881 genera, and 1561 species of microorganisms.
Notably, Lactobacillus sp. (33.03%) and Pichia kudriavzevii (89.06%) dominated in the early stage of fermentation.
Gluconobacte japonicus (40.3%) and Pichia kudriavzevii (71.12%) were prevalent in the middle stage, while
Gluconobacter japonicus (35.71%) and Candida parapsilosis (66.01%) were dominant in the late stage. Prior to
fermentation, annotated metabolic pathways primarily involved carbohydrate metabolism and amino acid. Metabolism with
a total of 1628 genes related to energy formation and conversion, 2654 genes associated with amino acid metabolism, and
2275 genes involved in carbohydrate transport and metabolism. The most annotated metabolic pathways during the mid-
fermentation stage were those related to coenzyme factors and vitamin metabolism, with a total of 2629 genes involved in
translation, rRNA structure and synthesis, as well as 1692 genes involved in post-translational modification and protein
folding. Throughout the entire fermentation period of sea buckthorn ferment, glycosyltransferase and glycoside hydrolase
were the main enzyme in the entire fermentation cycle of sea buckthorn ferment. Conclusion: This study elucidates the
variations in microbial community structure and function of sea buckthorn ferment at different fermentation stages, thereby
providing a scientific foundation for further comprehensive research on the ecological composition and dynamic changes of
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its microbial community.

Key words: sea buckthorn; metagenomics; microbiology; community structure; functional analysis
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Fig.1 Relative abundance of bacterial species at different
stages of sea buckthorn Jiaosu fermentation

1:: Control 1103 & B 10 d AUV REE EAEA, HRIL 2 HE,
Control 6 1R AW 60 d AyVD Bl AEAS; 1 2, &1 6 [Al.

10.01%) . il 1 P L ms AT o
(Lacticaseibacillus paracasei, 3.44%) .

MK BT R RAHAR LR S, YRR 6 /\HT
W R T AR b DA R AP IS R A LR R e IR,
AHPPAT R Z D7 T MARXT R 18.98%(10 d)J_‘ﬂ*E
41.28%(30 d)#RJn FFEZ= 35.71%(60 d) iy 28 fk i
i, I QA 2 W BR P A R e h AR X 8 BT E
25.95%(30 d) e Fpfase IR, SHBIT R n0 221k
FATR—Z, TFLATF PR S AT B FLES AT PR A3 R
RO NI EE . RN, NN AR R T
=, A RBR MR s B I AT bR A A B
FOHE SV, A A3 IR A ) o3 i o3 A U A A
7R, WNELRR . AVLER . LEE. HEREESEL &Y, iz
MR AU S B DTlik . FLAT P RENE & BRPHS
FEAEFLIR, J 7 AR AN R R S A T A B R A A, H
X PR R B HAA Bt 52 1. FUAF S A
ST B R T I R TR B, T LB R 2 R AR XL
B, BT AE IR B R B R R T AER
5% 50 d i, BESEW) BUB s/, BRISHEIS ) BT i g
2, I R I LA o JE A T BN T %
22 SERBERABIRETHERITEENE

TEFLE AP 7K L, BEBOFHE X =E EEHEZ /T 30 19
TAE VI T 43T, BRI S AN 2 R, IROR T
VDRI 2R AN [F] A2 e Bt S B BRI A i) S IR o A
10 d PYFEAS AR XT T BETT 3 M RA : EfEE 2%
B LCEE TR IR (Pichia kudriavzevii, 89.06%) . Ti&-4i
YeIRBEBE (Pichia kiuyveri, 2.36%) . JIE 8 58 iR I 1
(Pichia membranifaciens, 1.8%); K 20 d [IFEASH
AEXS - BERT 3 A B A s JE A B BAT 2% [ B iR P B
( Pichia kudriavzevii, 91.6%) . & & 4 B2 7R i &
( Pichia kluyveri, 2.99%) . B B E& IRk B% + ( Pichia
membranifaciens, 0.58%) ; K ¥ 30 d MFEAS v AH X
FEREEAT 30U B A - 7R B 2% g [G Be R I B
( Pichia kudriavzevii, 92.07%) . ¥ & 4 E& 7R B2 £
( Pichia kluyveri, 2.4%) . & 1% 58 I 1% £ ( Pichia
membranifaciens, 0.74%) ; K% 40 d AYFEEAS 1 AH X

O/J IHE 1

( Lactobacillus sp.,

W Pichia kudriavzevii

W Candida parapsil

W Hanseniaspora opunnae
W Pichia kluyveri

Ogataea philodendri
. ea phi !

Candida theae
w Hanseniaspora valbyensis

Pichia membr i [ ] hnikowia aff. pulcherrim
W Kluyveromyces marxianus Babjeviella inositovora
Candida californica W Others
W Sphacrosporella brunnea

W Pseudomicrostroma glucosiphilum
Saccharomyces cerevisiae

W Hanseniaspora uvarum

W Lentinula boryana

W Meyerozyma guilliermondii

W Candida inconspicua

W Kazachstania exigua
Candida orthopsilosis

® Hanseniaspora guilliermondii

B Scheffersomyces stipitis

w Naganishia cerealis

10

08
i 06
b
=
F 04

02

=] = Candida metapsilosis
Y

0 _=_—_—_-_“_ W Lipomyces starkeyi

« ™ Monilinia vaccinii corymbosi
u Gigaspora margarita
u Candida margitis

N
«\ > « >
& 7 \‘ > Q 7 \\@ 0» / \\@
& & & & &S

P2 bR R AN [R] A I B P B A X 2

Fig.2 Relative abundance of fungal species at different stages
of sea buckthorn Jiaosu fermentation
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