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Analysis of Bacterial Community Changes During the Maturation of
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Eorigul-jeot, a salt-fermented seafood product made from oyster Crassostrea gigas is popular for its unique flavor
and lower salt content than that of traditional jeotgal. Changes in the bacterial community of Eorigul-jeot according
to maturation temperature are not well understood. Here, we used next generation sequencing to investigate changes
in the bacterial community during Eorigul-jeot maturation at different maturation temperatures. The number of am-
plicon sequence variants ranged from 868 to 3,474 depending on maturation temperature and period. Alpha diversity
indices (Gini-Simpson and Shannon) indicated high overall diversity and tended to decrease as specific lactic acid
bacteria became dominant during maturation. Principal coordinate analysis based on Bray-Curtis dissimilarity and
weighted UniFrac distance revealed distinct bacterial community structures according to maturation temperature and
duration. At the family level, the relative abundance of Lactobacillaceae increased to over 90% as maturation pro-
gressed at 15°C, 10°C and 4°C. At the genus level, Companilactobacillus, Lactiplantibacillus, Latilactobacillus, and
Weissella were relatively evenly distributed at 15°C, whereas Latilactobacillus dominated at 10°C and 4°C. These
results provide preliminary data for understanding the microbiological mechanisms underlying the maturation of

Eorigul-jeot and ensuring its quality.
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QJTHYu et al., 2014; Lee et al., 2018). Z|Lofl+=

A 7H i A7 27 o] A28} 7hs ekl 17 FAISk=
]2} Q1A o] EAbg of] wheh W52 Q1 11y Al &
L5 W A Aol digt walel F7Fskal Jlek(Kim et al.,
1995; Kim, 2020). A ¢ 242 YE& A5 ol w2 17 13
S RHFA 7|58 FIAE  leu iAo g nilE S
Ao] golsto] F At 9 K7k Basts] 4% EAHo]
o] o] 5 FE317| f1sto] sulfite ¥ 37HKim, 1996), pH =
A(Kim and Lee, 1997a), 224 Z7KKim and Lee, 1997b),
=43 H7HJang, 1999), A AEF%= 3 7KHong and Kim,
2013), glycine %7K Choi et al., 2019), W& 4 7K Hwang

*Corresponding author: Tel: +82. 63.469. 1822 Fax: +82. 63. 469. 7448

E-mail address: parkks@kunsan.ac.kr
the Creative Commons Attribution Non-Commercial License

S (http://creativecommons.org/licenses/by-nc/3.0/) which permits

unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

This is an Open Access article distributed under the terms of

Copyright © 2026 The Korean Society of Fisheries and Aquatic Science

93

https://doi.org/10.5657/KFAS.2026.0093

Korean J Fish Aquat Sci 59(2), 93-102, April 2026

Received 2 February 2026; Revised 23 February 2026; Accepted 9 March 2026
Az 23] 2A AR, AL

pISSN:0374-8111, elSSN:2287-8815



94 29 -

etal., 2021), 770}A ZAKHNam et al., 2022) 5 t}oFst 17}
SayEo] Shek.

=< 29I v S Y a2 SR dR=

AE T AAE FH R YAk 202019 FE 20249
7HA S 2 AL 325,268-333,477 MITE AH| 4242
AAFEF2] 8% ol AF Wl oljF AYAFRFS] 60% o] AFS AFA|StAL 9l
tHKOSIS, 2025). 02| 24& U= tv] 3-5% $32] 4|4
< H7psto] Azt AR R S AL A G A2 4
AbE SFEAZO & oFefA 9Jth(Han, 2022; So, 2022). ©]
23 A 712 ATEe 54 F Eloku] At Bis)
(Chung et al., 1977), 314t & =2 0] H3K(Sung, 1978), 8
3 el g o] 24 (Kim et al, 1981), 2 9 ASEFE o w}
2 EA4 H3KKim et al., 2018), Al o] 2] Z A 9] 4 H7KSo
etal,, 2024) G-o| Slct. L&yt of 2= A <4 T ol Tl h=
o AYE] AT 4 ETE u AR Y x| v A I
of th gt A= v Al Q1 Aol whaka] 2 Ao A=
olg|ZA Y] HA WIAYUSS 18] Yt 7|22 = E A5t
7] Il A% &= 27 gElate of @Al A4A7IH
A 448 717t w2 Al Q] REE A 714 E 2
(next generation sequencing, NGS) 2.2 #7154t}

Iz H A
M=

=2 A o] AR&F FH(oyster Crassostrea gigas) 2025 34
SHEE AL 24 = AR R E Y8 22 3%
(Wiw) A A2 AR5 2718 A 7181 20°Cel| ¥ Bt
39 tt. 4 ¥ (Daesang Co., Shinan, Korea), 11527}, tu}, th
Aoz B o A7 589 e A4 24 tiE BRE(NAD
oA S}l sto] ARg-SHRITE
ozl=2He Mz H 54

W BE 28 3llEst T Table 10f AA1E 2Adu]of whet
A 7 i) 2 80% (wiw), A1E 3% (wiw), LZE7HE 7%
(wiw), 27 2 w5t 4% (wiw), T2l ik 4% (wiw), TH A7
2% (wiw)9] Bl &2 BFsLTh & Aol A ofel 2 A 4

Table 1. Ingredients and mixing ratios for Eorigul-jeot preparation
Ingredients Ratio (%, wiw)

Oyster 80

Salt

Red pepper powder

Green onion
Garlic

N A A N W

Ginger
Total 100

uA

2o w2 AT F] 2 E 8 EA HIEAAH R
EA37] $I8te] 3579 &= 27(15°C, 10C ¢ 4°C)= A
3ot 15°Ce Aol 77k 27 0 & s/ o] v d] wE
A AP )= A HARSE 0, 10°CE A2 oA 2 &
d o] Bt g st on, 4Ce Al AlEY B4
5 97 W W A 24E et e A {5 A
% 2ol A 9] n| A ESHA W £ ks Wrlstala) skoit.

Az o2]Z A2 15°C, 10°C 2 4°Co Al 714 2% x40
A ZHzE Pl A B &A1 0 1 Ao A oEE Al &
3 TG ol A Ureb= Alete] g1t E4ofl S4lo] 971 o
2ol A=3hA BhE A2 =3s] ghit). U A 2
of mat &4 S W F4 W3t o] Aold A0 = o Eo
upeh 7t 2 24 54 5SS Eete] A4 71T E AR
AN FH 7442 2 A5kt

15°C 270 A= s/l vlnd WA zegd Ao s g
sto] pez Aol w2 F4 AskE WAIsH ] S8l 5 1297 54
31901, 10°C 2= F7 32 4 S8 7HsH
%49 71ZHE 30U 2 ATt B, 4°C 2ollM = 54 4
T Ao vy Ao 7 o iEo] FEgh A S vt
Fst7] 25t 50974 A7) %/3& =8kt

AEe &4 g 23dste, 15°C 2104+ 64 9 124,
10°C 2200l A= 6%, 129, 189, 24 2 30, 4°C 27l Al
109,209, 30, 40 @ 50 o) Z+z+ A F]5}o] EAlof A
Sokoirh Ak 3 A ofl ARGE Al & 2] AAl = Table
20 A A5k
XEMlc E7IME 24

<4 22 8 54 7|3kl wel AFeE F 13779 A=l of

4 =

Table 2. Sample information used for bacterial community analy-
sis of Eorigul-jeot using next generation sequencing

Code

Maturation temperature (°C) Maturation period (day)

Control - 0
15-6 15 6
15-12 15 12
10-6 10 6
10-12 10 12
10-18 10 18
10-24 10 24
10-30 10 30
4-10 4 10
4-20 4 20
4-30 4 30
4-40 4 40
4-50 4 50
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3t 16S rRNA metagenomics 42 $J3ll NGSE =3431%

t}. Total DNA+= DNeasy PowerSoil Pro Kit (Qiagen, Hilden,
Germany)2 AHg510] A Z2ALS] vl 2lo] nje} 22 a13ch,
=5 DNA9 5%+ Qubit 4.0 Fluorometer (Thermo Fisher
Scientific Inc., Waltham, MA, USA)E o] &-3}o] =431
1 =% = NanoDrop spectrophotometer (Thermo Fisher Sci-
entific Inc., Wilmington, DE, USA)E o|-8-5}¢] 2913+ & aga-
rose gel 117|452 53l DNAS] &4-& A5sH3ith

mE=E mo
16S rRNA 8- 2}2] V3-V4 4o ZZ2 Q3] Illumina se-

o1 o1&
quencing adapter A]G¥} 16S rRNA V3-V4 E}5l A go] 4
3+ forward primer (5-TCGTCGGCAGCGTCAGATGTG-
TATAAGAGACAGCCTACGGGNGGCWGCAG-3')9} re-
verse primer (5-GTCTCGTGGGCTCGGAGATGTGTATA-
AGAGACAGGACTACHVGGGTATCTAATCC-3"), 12|11
KAPA HiFi HotStart Ready Mix (Roche, Basel, Switzerland)
£ ARgsto] PCRS 4=35HiTh.

PCR 712 95°Coj|A] 387t ofjv] ¥4 & 94°C 30%, 55°C
30%, 72°C 30%9] 2742 253] WHESH & 22 0 2 72°Co|
A 587 74 A =3sk3inh 13} PCR 4Hz=of| Nextera
XT Index Kit v2 (Illumina Inc., San Diego, CA, USA)E ©]
£-510] index ¥ Illumina sequencing adapterE A3e & 22}
PCR& =3)5}o] 2|5 libraryS 5591tk Library 9] 5%+
Qubit 4.0 Fluorometer® &4} 2™ =7]+= 4200 TapeSta-
tion (Agilent Technologies Inc., Santa Clara, CA, USA)< ©]
&3to] 20153t} LibraryS 5% £33 3 NextSeq 2000
System (Illumina Inc.)S ©]-&3}%] NGS sequencing= <33}
&t} Sequencing Z}of| T3] A= FastQC (Babraham Bioin-
formatics, Cambridge, UK)E AM-51¢] read =, GC g, Q20

Table 3. a-diversity indices of the Eorigul-jeot bacterial communities

95

W Q30 22 E3e tole] 1L H15tsirt Raw readsol
tjslo] DADA2 (ver. 1.18.0) pipelineS |83} Q30 =|qt
9] #{=4 readsE ZE| 3}l denoising= 53 sequencing
ol A et @75 2G5S 0 paired-end read S 1
% chimeric sequenceE A 7] 8}o] amplicon sequence variants
(ASVs)E 431K Table S1).

lolE =4

e

2343€ ASVsell tiste] QIIME 2 (ver. 2024.5)2 ARg-5}o]
SILVA database (Release 138.2)5 7|&2o &2 H2oH4 543
eysialon i s o R JEA, nEEEgor ¥
T 4] o2 read @ 2 B| 32| A D2 A ABEIT

A7 ASV £, Gini-Simpson index ¥ Shannon index & At
Z3}o] ol2|Z Aol Aok Al 9] a-diversity S H7Fs}
& tt. 3t Bray-Curtis dissimilarity 2 weighted UniFrac dis-
tanceS 7A|4tsto] A& 7t ol 2]z Aol EA k= Alet <t o o
gk p-diversity S H7153 o1 o5 T2} (principal co-
ordinate analysis, PCoA)< £l A|Z}3}5}git). o] 2] ZAlo] &
ASHE Al 230) Al Thebge T(amily) 3 4(genus)
ol A AT

Z4

zia}

ol J1EF

oH2|ZXel Mz 2& a—diversity 24
olg]ZA 134 A= tish NGS

1= o
-‘:@[‘é‘

HEE WY sh= Gini-Simpson A= 9 &t} H 555

Code Read number Q20 (%) Q30 (%) ASVs Gini-simpson Shannon
Control 419,996 97.14 90.15 2,514 0.996 9.382
15-6 621,302 97.48 91.28 1,816 0.996 8.884
15-12 564,462 97.45 91.12 1,405 0.997 8.911
10-6 561,674 97.21 90.48 2,690 0.997 9.354
10-12 475,074 97.14 89.70 1,125 0.984 7.031
10-18 567,138 97.59 91.57 1,479 0.985 7.200
10-24 511,928 97.61 91.72 1,209 0.982 6.743
10-30 544,376 97.69 91.85 1,201 0.982 6.724
4-10 627,640 97.19 90.25 3,474 0.997 9.855
4-20 655,886 97.44 91.10 2,606 0.988 7.965
4-30 582,848 97.64 91.71 868 0.979 6.364
4-40 621,818 97.49 91.31 1,215 0.980 6.559
4-50 622,364 97.63 91.69 1,206 0.980 6.518

ASVs, Amplicon sequence variants.
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TUH o7 H7Fk= Shannon A& Al4Fsto] o2 Al W
M 2349 o-diversityE B7}FsH%l 0w 1 A3k= Table 3¢
AAISFRAEE

54 A ogZ A AR A= 2,514712] ASV7ZE 1=l e
L, 15°CollA] 69 9 12 5743 Al=RollA= 22t 1,816 ¢
1405708 7F43kgth 10°Col A 24 62, 12, 182, 242]
9 30 A& A= 2H2) 2,690, 1,125, 1,479, 1,209 2 1,201
7] ASV7FERRIE| it EHACol| A= 440 1020 3,4747)
2 7P B2 ASVZEERRIE Gl oLk 4] o] g of whet 20
ol+=2,6067H, 30 oll+= 8687H & F 4 3] T4l o] %40
7509 0l= 242 1,215 9 1,2067] = SH1 = i}, o] 23k 2wt
= olgZ A w4 AlRte] 3ol whet Aot - 9 & ket
40 AR 0 2 7hashs ARAE AR,

Gini-Simpson index+ 44 A A|RoA+ 0.9962. 2 FFol
Egom, 15°ColA &4 643t 129 AlmolAl= 22 0.996
T} 0.9972 A9 2fol= HEpbA] Aokt BHA, 10°C <44 =
Aollde 4 717ke] F7ketoll whe 0.997904 0.982 =2
2 A4S, 4°C 4 A E 0997004 0.979 =0
B aste A Holth ols w40l AFEHA A A
o Fol AiH o AT = A L2 E Wk 9SS
AAFEHY.

Shannon index= <4 A A 29| A= 93822 =4 UE o
U, 15°C A 6497} 12 AR ol A= 717} 8.8842} 8911 2 7
233t} 10°Col A %/ 69 Al Zoll A= 9.354 2 Bl w4 =
S e Bylov s/ 717to] A aste] whet 6.724712] %14
O 7 A5t 4C 54 220 A % 54 1090]] 9.855= 7}
=2 a2 UER o] % sAdo] Xy whet 6.518 7t
A dasiginh oldt At 4 I e Al 2 W F
chpa S E7 R ATt A8 AR,

SHH, ol A Al ¢l ol gl =3l 259 M E TS A
31 AP ALl A= ASV 7|ZF 2 & 223-2727}, Shannon index
1.96-3.99, Gini-Simpson index 0.55-0.75 4~5=0] 115 H} Q]
tH(Jung et al., 2025). T3+ A BAA, HA A L A3
0] Y& T3S AT ol A I ASV 4= 98-666, Shannon
index+=1.0-5.4 1 $¢]= B 1% K Song et al., 2018). o] o] H]
aff 1 Aol Al EAIRE o] 2] 2 A& ASV 4%(868-3,474), Shan-
non index (6.364-9.855), Gini-Simpson index (0.979-0.997)
£ 7|89 Aol el A o7 =2 =5 Ve Qi) o]
23t Zpol= 2 dAtoll A= A4 2715E 717049 A 2
= W= AR E AFote] RATHRHE, Al RS Ay e
B2 3H7|E A2 oln| /o] A R NAH AP Al =
o|E 2 Algt Tl o] = Yk thrdhE Ao AR E 24T
Axto]7] wiZel Ao = wehETh

oH2l2X Mz =& 9| g-diversity 241 ZAt

Aa ZEF 2 B A FHE Aol WSl Bray-

uA

T
]
| L L
1
}
1
mo 10
]
02 - |
1
1
|
I
.')ﬂ"w i
30 I
1
I
30 1
e R oot
1
= 18 VW12 !
(] 1
-3 ]
o ]
u 1
~ |
E 1
0.2 ! @ : Before maturation
: A : Maturation at 15°C
1
! WV : Maturation at 10%C
: M : Maturation at 4%C
l
1
04 1
I
| As
I
' Az
| : | | |
0.2 0.0 0.2 04 0.6

PC 1 (61.54%)

Fig. 1. B-diversity analysis of the Eorigul-jeot bacterial com-
munities based on Bray-Curtis dissimilarity. The black dot rep-
resents the sample before maturation, the red triangle represents
the sample matured at 15°C, the blue inverted triangle represents
the sample matured at 10°C, and the green square represents the
sample matured at 4°C. The number next to each symbol indicates
the maturation period (days).

Curtis dissimilarityS ©]-§-5te] of2]= A W Alxt 39
p-diversitys B7}ot%lal 1 A3 PCoAR AlZ}&}stolct
(Fig. 1). 7t & 708 Alw & el 3 1 A7t 77ke s
S Al 4 3ol fARES oJulgith PC 13} PC 2= 242}
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Fig. 2. B-diversity of bacterial communities in Eorigul-jeot based
on weighted UniFrac distances. The black circles indicate samples
collected before maturation, red triangles indicate samples matured
at 15°C, blue inverted triangles indicate samples matured at 10°C,
and green squares indicate samples matured at 4°C. The numbers
adjacent to each symbol represent the maturation period (days).

F Alet T 2 HEPF eahel| A = S UrER QI

A& 2F ASeHA Aot A FREE Al BEEsk=
weighted UniFrac distanceE ©]-8-3F B-diversity 4 ZAi}=
Fig. 29] AAI3FLE PC 13} PC 2+ 242} 93.18%2} 5.14%2]
A S ol 7 Fo] AA| 3 H52] 98% o= AEstal
oh /o] Aol Wl Al 252 PC 1 S5 w54 4 Al
O} Qi WgFO R o] 5oz A Bl o= w4 1Y
e Al 3] 9] AlEsHA AAd o] Mgk ofnfgltt. 15°Cell
A &% AlRE2 10°C 9 4°CollA /33t A R53t Hes
=GO 10°C W 4C 54 ANEE GAl 54 27100l= Al
2 o $JRoll BaEshyet. ey 54 F7)0ll= 10°C 54
24 9 30 A7} 4°C <54 30, 409 9 50U Al=TT &
ALGE Q)R] of] Rzt S/ SV 2 s S LAl o
F o] AgeA tx Afolof n] A= I Fashs Aol

HE o

ozlZA Mz el

S &5 B A4 7)) whE ofelZ Aol EASte Al o
o] A4 ok de MHfamily) ool A A7 A= Fig.
3A°] AABFATE <=4 A Al B oAM= Bacillaceae7} 43.2%=
7 =2 H|8-S 2}A|5F5.0 1, 23.3%2] Lactobacillaceacs}
12.7%9) Enterobacteriaceac L B50 2 30IE|QIth

15°CoNA] 4433 ARO[ 44 6 0| % Lactobacillaceae
7h A1) 90% ol4b% Ax|te] EBlek 4 AL BT,
10°C =4 ARQ ¢, =4 %7]o|= Lactobacillaceae”}
75.1%9] BlE&o|flout HrF o7 Frtste] 4 129 o] %9
= 90% oA AHBHAITE. 4CAA AT ARAAE 44
%70+ Lactobacillaceac7} 31.4% X Bacillaceae7} 27.4%
o] Hlgo| ot sA4fo] g ofl whet Lactobacillaceae®] W]
o] A&A o2 F7lsto] 440 309 o] F-ofl= 90% o= At
25k iet. o2t dak= =t Al o 2= A Y] Al 3ol
A Leuconostocaceae”} 30% ©)4, Lactobacillaceae”} 2F 15%
2 Yebdths 23HKim, 2023)9F 5o A Ak PAIA e
n|AE RO A Lactobacillaceae”} 58.0%E AFA|Jth= 2
TH(Song et al., 2018)2} FAFSlH, X< Leuconostocaceaes
Lactobacillaceaeol| 3E3HA 71 £33 A (Zheng et al., 2020)E
et u) 1 917 Aslebe] elgho) ShelEict.

<(genus) ol A 9] A A Theld w4 A= Fig. 3B
AABF ). 44 A ARl A= 53.3%2] Bacillus%: 2 20.1%
O] Weissellat;o] =8 7O = SR1E ¢l o} /o] %18
goll whet oheFst frakt o] @kt 15°CollA] %733 Al
29 FL, A 6Yoll= WeissellaZ:0] 36.5%, Latilactobacil-
lus%;:0] 22.9%, Companilactobacillus;:0] 22.1%, Lactiplanti-
bacillus%:0] 12.7%, Levilactobacillus%:0)| 4.4%5 =73t vF
W, Bacillus%:2] W82 03%2 34 Zasiich 4 129
A= Lactiplantibacillus%:-0] 30.3%2 57slo] 713 &2 H]
22 B$en Companilactobacillus%:Y} Latilactobacilluss:
2 ZV7} 22.6% X 20.9%2 G-A =31 Weissellaz2 17.9%,
Levilactobacillus%-2- 7.5%=2 Ve §ARE oH7 9] theFAl o]
SAE T,

10°CO A 403 A =2] A9 &4 6= Latilactobacil-
Tus%, Weissellats 2 Leuconostocs0) 242+ 37.2%, 29.2% 4
13.9%= VeI Bacillus$-2- 11.6%0] 3t <4 129 0] =
Latilactobacillus%:2) v]-&-0] 43| £7}319] 85.1%= 2}4]
3RO Weissellats-2 10.2%, Lactiplantibacillus%-2 2.6%
2 UERGA 0] 224 18U o= Latilactobacilluss0] 84.9%,
WeissellaZ;0] 10.2%, Lactiplantibacillus%:-0] 2.6%2 1] %
it 4 2490l Latilactobacilluss0] 92.2%%2 Z73t vt
W WeissellatrS 4.1%2 Aastgon o]3 &4 30U=
Latilactobacillus%:0] 92.4% 2 WeissellaZ:0] 4.2%%2 G-A] &
At

4ol A <43 AR A9 %4 1090ll= Bacillus%:2] H]

AT cighy 24
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Fig. 3. Relative abundance of the Eorigul-jeot bacterial communities at the (A) family and (B) genus levels. A description of the code is

given in

Table 2
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22 35.8%, Weissellazz2 26.3%, Leuconostocss-2-12.1%9]
Qlck <4 20 o) = LatilactobacillusZ:2) W]-&-0] 88.3%% 3.
Al 27Vt Bacilluss-E 3.4%% FA3HA #d4astgon
Weissellazs3} Leuconostocs AA] 2.3% X 1.3%2 2 v&
2 B o, <=4 304 o|Fo)|l+= Latilactobacilluss0] A 3| 2]
90% o]/ AFx| 3Tt

FUHollA AlEE= o= A 159 nAE A Lati-
lactobacillus graminis7} 67.3%= A3l ch= 23 (Jung
et al,, 2025)7} Sli=dl, & AFllA ojel=A Y 4 Tl
A Latilactobacillus:0] ZFA|sh= H|-E-2 15°C &4 Alo=
20%, 10°C 9 4°C 54 Alofl= 90% 7HA] S7ket At} o]
B2 FARSIGITE AlgollAl gt ofejZ A oA EelE vnE
875 Zo|| A 457} Lactobacillus £2.2 =X T Qo= 2
I7F 1 em(Kim et al., 2009), =il A AlgtE= =319 vl
A& oA Lactobacillus%0] °F 60%E AA| k= At
L= QItk(Roh et al., 2010). o] &3t A= 7|2 Lactobacillusss
S5 257119 &0 & A EF3 2 K1 (Zheng et al., 2020)0] =
AFATE ALl B ofg]@AE 15°ColA S = 7]
£9] Lactobacillusol| E=RE CompanilactobacillusZs,
Latilactobacillus<;, Lactiplantibacillus%; 2 Levilactobacillus
&o] aLEA| Fzste] Aot T3 9] 60% o)/ AHA|SHA| = L,
10°C 2 4°CY| 54 Lol A 54 7|3to] 4 atslH A Lati-
lactobacillusZ:0] A8l 2] ] v]- 82 X} A|5}HA| ¥ = A7) et

20-25%2] Al gof ARl Aol AS 10°CoAlA WaA = &
oto] n A& L3 ol| A Weissella koreensis7} B & A|ZF Aof| oF
25% ZolEglrh= ATHLim et al., 2024)%= 2 &1719] of g
=24 4 Il A] Weisselladio] <78 Holli= 8.0%0] ARt
10°C 7 6Yelli= 22.5%°] itk Akt fAlstet.

Kim et al. (2019)2 A1Y 5E5 9.1%2 3Fo] A|=3F 24
< 10°CoA HaEA7|= 58 8= 4 BI3HE 16S rRNA
AR 22 o R ARt a7 R 30709 &
B AT A, 4a 7494 0ll= v P48 E (uncultured
bacterium)©] 1271(40%), BradyrhizobiumZ;:0] 87§(26.7%),
AfipiaZ;o] 67](20%) o, Ia 2190 nHjek njdE
9 Variovorax2:0| 22 97§(30%) 2, 2ha 422 ol& 1]
Bl eF mlA=o] 247H(80%) Sitkal HarskGit. ot A=
2 Aol A o= A S A7+ 5%t Bradyrhizobium<;
2 0-0.023%% LENEDL, Afipiasd} Variovoraxd-2- &5
A -2 Avkel= zfo| 7k 91l ol = A E FEet AR A
7} o 58] atolof 7] Q1% A O 2 EtE T

A= FAY 20%0l Gtz AHS 71sto] A=olA] &
A 2714, A3 9@ AAA Y vlE & AR 2
7149 A% vka 2711 Yol RalstoniaZ:o] 37.9%, W 2o
Halomonas%:0] 55.5% ¢)o., Z419] A2 dtg 2 o] Hala-
naerobium %-0] 37.6% Fo0, Z-2A 9] A9 dkF 2o Te-
tragenococcusZ:-°] 88.0% = AFHKim et al., 2021)+= =

AT A olEEA S SA4A7]= B3 Ralstonia;, Halomo-
nas2:, Halanaerobium2;, Tetragenococcus%;0] &% A 2k
H Akt apol7t Q=T ol A4 FARY} AlY sk
o] zolof oJgt o2 wetEth Fotshd, o= Al &4
o] ZIgy g of] whe} Alaf o8 2] F thiAd-> skl 57 A
Tt o] =TS 7S o-diversity7F HREA O 2 Zha
SkQiTt. B-diversity 4] A}, 54 2o wet Aot 22
Z7}F g gs] = 9=t 53], 15°CollA £33 A2 10C
2 4°Cof| A A3t Almet T35 2ol & UEhl ¢, 10°C ¥
FCoN= w4 712 405 4 29 fFAMI o] S7Fh=
783 et

A A thoFA B0l A dh(family) 229 A9 BE 44
L5 oA Lactobacillaceac7} $HZ0 2 3helE|9lon, &
(genus) =70l A 15°C <342 Companilactobacillus<;, Lac-
tiplantibacillus;, Latilactobacillus%; 2 Weissella%;©] t}o¥s}
Al BEZ3HPE, 10°C Y 4°C <4 Alol|= LatilactobacillusZ:0]
AT ORE el o 23 A& Ao A S35 Alat 82
ARFS S 0= ©ed) Hrh= 23 SRIskIT

ofZlEAE 15°CollA] ST 4%, thakgh f4kato] Blay
w5 5HA| E32gtol| wheh AR thef/d o] STkl o] &
ol T 7Hs/d2 Aoy i 2=l AR F
A K7 HEEA 0 2 whE A A eE o] 74 A B 7| ek o
AR A 0] 7HESHE 4= glom o] = 4] o) ARt
ZgJo g2 ojoj A A|Fo nAEsH M H 4 A
AskA1Z 7Hs/g 0] Sitt.

10°CollA /48 7 -oll= A2 E7goll gt 2540l
Latilactobacillus%:0] 9-45h= 73S Bt} o|8fgt i3
29| 3k 15°Cof| vl 8f 3u| B3 SHolAl = tha A
Ao m 285k = Qlov A4 27| dAlOA Rt S41
AA| o= Hloll= 38 A o= 7]of e 4= ot ok, &Ad o] 213
o] ufz} fAkEe] 2|42l AFAA0] ool A S Thmgh
RHE Ao Qe B B AsL RS 5 A= WA
a4 Qick. v, 4Tl %48 A9 Sake] S} A
oz Aelelo] 44 27] BAlol Al TAESHY ok o
5 2o BelalA 443 o7} Lot HekARl ol 4E
SAlo] eikslA X H o2 &4 dpgo] eHgF o= [
Hjo] Felah 24 S40) S W Akn)72 Aol 7018 T
Kol stk olelzt nlAE 23] wslel 44 BoIshe FREo
& sl HH o= Al #4 A A=
w37 95 44 LERE 407 Ao F1g Ak
Zloleh i Tehc,

-
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Table S1. Summary of raw read processing, including quality filtering, denoising, paired-end merging, and chimera removal

Code

Input reads

Filtered reads

Denoised reads

Merged reads

Non-chimeric reads

Control
15-6
15-12
10-6
10-12
10-18
10-24
10-30
4-10
4-20
4-30
4-40
4-50

209,998 (100%)
310,651 (100%)
282,231 (100%)
280,837 (100%)
237,537 (100%)
283,569 (100%)
255,964 (100%)
272,188 (100%)
313,820 (100%)
327,943 (100%)
291,424 (100%)
310,909 (100%)
311,182 (100%)

144,702 (68.91%)
215,387 (69.33%)
195,291 (69.20%)
194,068 (69.10%)
163,149 (68.68%)
196,039 (69.13%)
175,752 (68.66%)
185,986 (68.33%)
217,314 (69.25%)
228,314 (69.62%)
201,385 (69.10%)
215,311 (69.25%)
215,823 (69.36%)

142,760 (67.98%)
213,773 (68.81%)
193,548 (68.58%)
191,144 (68.06%)
161,886 (68.15%)
194,456 (68.57%)
174,475 (68.16%)
184,725 (67.87%)
213,605 (68.07%)
225,254 (68.69%)
200,632 (68.85%)
213,860 (68.79%)
214,083 (68.80%)

134,276 (63.94%)
198,967 (64.05%)
179,666 (63.66%)
178,954 (63.72%)
153,539 (64.64%)
183,669 (64.77%)
165,048 (64.48%)
175,038 (64.31%)
199,666 (63.62%)
211,659 (64.54%)
191,062 (65.56%)
203,010 (65.30%)
203,043 (65.25%)

115,219 (54.87%)
138,643 (44.63%)
109,826 (38.91%)
158,091 (56.29%)
137,811 (58.02%)
159,083 (56.10%)
150,869 (58.94%)
158,990 (58.41%)
170,286 (54.26%)
195,898 (59.74%)
184,337 (63.25%)
193,280 (62.17%)
192,994 (62.02%)

The input read count corresponds to the number of forward reads generated by paired-end sequencing and represents half of the total read

count reported in Table 3.



