Check for
updates

Received: Apr. 22, 2024
Revised: May 25, 2024
Accepted: Jun. 10, 2024

*Corresponding author :
Kwang-Won Yu

Major in Food and Nutrition,
Korea National University of
Transportation, Chungbuk 27909,
Republic of Korea
Tel:+82-43-820-5333,
Fax:+82-43-820-5850,
E-mail:kwyu@ut.ac.kr

ORCID

Won Bi Jeong
https://orcid.org/0009-0003-7824-4566
Yeon Suk Kim
https:/lorcid.org/0000-0002-5388-4802
Hyun Young Shin
https://orcid.org/0000-0001-9196-0434
Ji-Young Shin
https://orcid.org/0009-0002-0714-5053
Kwang-Soon Shin
https://orcid.org/0000-0003-4745-8142
Kwang-Won Yu
https://orcid.org/0000-0001-5285-7303

40 |

Curr. Top. Lact. Acid Bact. Probiotics 2024;10(1):40-48
https://doi.org/10.35732/ctlabp.2024.10.1.40
ISSN 2287-853X

Research Article

x| |l fikd ZAEHO0|QE
A

OIHI! Al
He' - 2o
A

a
e ,
ANAHI0]Q, ‘A7t AEME T}

|>
i
ol
M40
10
=2
=
=
e

st

Macrophage Activation of Postbiotics Fractions Prepared
from Lactic Acid Bacteria Isolated from Kimchi

Won Bi Jeong', Yeon Suk Kim', Hyun Young Shin? Ji-Young Shin®,
Kwang-Soon Shin* and Kwang-Won Yu"

'Major in Food and Nutrition, Korea National University of Transportation, Chungbuk 27909, Republic of
Korea

*Transdisciplinary Major in Learning Health System, Department of Integrated Biomedical and Life Science,
Korea University Graduate School, Seoul 02841, Republic of Korea

%Cosis-Bio Co., Ltd., Jincheon 27867, Republic of Korea

‘Department of Food Science and Biotechnology, Kyonggi University, Suwon 16227, Republic of Korea

Abstract

To suggest the development possibility of immunostimulating materials from lactic acid
bacteria (LAB) postbiotics, Lactobacillus sakei/Leuconostoc mesenteroides were isolated
from Kimchi. Next, two isolated LAB were cultured to prepare postbiotics (LABP) to
measure macrophage activity. LABP significantly increased the production of macrophage
stimulating factors such as nitric oxide, tumor necrosis factor-@, and interleukin-6.
LABP-crude polysaccharides (CP) fractionated from LABP by EtOH precipitation not only
showed more potent macrophage stimulating activity but also induced phagocytic activity
in a dose-dependent manner. In addition, LABP-CP was identified as polysaccharides with
a major monosaccharide composition of mannose (59.1%), glucose (23.0%), and galactose
(14.0%) with high-molecular-weight of 103.5~126.7 kDa. In conclusion, postbiotics
prepared from LAB isolated from Kimchi were confirmed to have industrial applications
as a functional material with immunostimulating activity.
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COVID-19 #e[2}2: 7130 7173o]] thgh Qlajo] Awe] X|moflA ot 17 A= wsletol uiet
2280 A7 E Aol FAE oIA] ghs x|t A o] H(self-medication) EZE}F Sikeal
AHKim 5, 2023c; Lee 5, 2024). 0|9t 22 EAE0] Sato g f] A7 AR AR JEst
A HolaL ofet BT Alx FEo] AlEst Y tpSEw E35], WolE @ A A7 LA
TAE Z2Ho] QA Aol Bt = Ao® dEA AtKHong, 2023; Kim &, 2023a).
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EAEH{OIREIA 220 (NE &3t

I ZHo] 2 E A(probiotics) & AT AR W <2 773l
o]o]- Oflo]—.Q_ 5]_1_ 1:!] %i XJ'IH _‘—r_p%_,] o]—x%g. uqu] 7H/\'] al
o] g4t So] 7158 shka B 1ET QJtiSeo S, 2019). 1
2L}, ZEHlo| oA o] 2ol it S HEARE A
Glof 243 9T £HT 4= ks @Ro] JloH(Williams,
2010), ol2f3t @ B 4= e AR #7158 &A=
A Z2EH]QEA0 tfgh o] EolA|T QJthZotkiewicz
S, 2020). ZAEHO|QEIAL= &520] 770l {oJet nYEe] A
of A o2 FH Ex= 1 tirkibzo] 2ok AlB(Salminen 5,
202102 Qjakat TEAtol @ FFE Wl A7HA] olssto]
ot AAT 5= lom A2 Hosks S Stk A
UtHHong, 2023). o] Holl= HYAo] thet 2gaxt 2 5k
a7 %{Aguﬂar—ToaléE 2018)9] &50] 9lom o] 875
4 Mok JoS ofole] HAHSS dHtl: Vs s3It
(Liang ©Xing, 2023). Z2H}o|QE2 0] H]s) Hlwa] QFrl/do]
Fet DAY EA] ZAEHP|QEIAY JEE nE AEA
73716 AE aAfte] dish A ol A7 fA12] SHOA F
a3 9 & Ao AlmHh
HEA O E ZAEHP|QEA o] G5 = PRl FikdtS JUTt
Hozg A9 24 9 7T &3 /A 5Y ol slem
(Gilliland, 1990), &l RAIFNA E2d A= 97
k= A4 fAhHplant-originated lacuc acid bacteria;
POLAB)O] s Tzt d77F A3 521 A= d=A ot

(Sung 5, 2022). POLABE GUAE &8 8}04 M2 rARE
o] A3 Boll FtS ETRE TheFst oFeld mso] HAlE A Q)
HLim 5, 2018). S-gute] & HaAEQ] A= tst v

AE9] FoARE-S Fofl WaEH(Park, 2017), tHEASR! A

@ POLABE Ieuconostoc mesenteroides?: Lactobacillus
plantarum 5°] ZA3HJang 2Kim, 2013). °]&{3t POLAB
= TEAHo|(Song 5, 2015), Y (Park 5, 2014), FALSH
(Kim 5, 2020), ¥=5KPark , 2012), THTHPark £Hong,
2019), F&HESKYou 5, 2013) % WY ASKKim .
2023b) 59| 5ol HE3l 9lom, POLABS S3f 241 =
AEHP|QEA E3 WY FA 5t B50] By ok
(Kim &, 2022; Kim &, 2024).

Kim 5(2022) ¥ Kim 5{(2024)2 A1t A 22E £ 9 573
St POLAB(Zactobacillus sakei 2 Leuconostoc mesen-
2‘6’1‘01'0’6’5)‘%‘ /\(1319_}: = Z{ﬂgoﬂ tﬂ-_g_/k]?]___i/l}ﬂ Aﬂa /Ké/] ZX].__
TSIt ey fARE AAREE AZE ZAEH|QHA
9] Ae&del mlAle Yk AXSHA F7lol, & AtolM=
AN Bl =& 2 E2] B2 AH POLAB &l ZAEH]

.
w/

olQElre) M BY 7154 AAR0] BE 1SS st
stek
M= 3

x| ff fikr ZAEHO[REA 3 EEIZ HX
2 AN olgH A R NS @IAIAHPRIL
(Jincheon, Korea)ollAl Kim 5(2022)°] Al® ZAZHE]
Lactobacillus sakei ¥ Leuconostoc mesenteroidess -2
2 57451901, o]£2 MRS brotholl 1 x10’CFU/mL& %%
Stod 35Cof|A 24417 5 HiedRt 3 121Tof1A 1581 Bafstal
QAEZ(8000 rpm, 4C 20 min, 2236R, LABOGENE,
Korea)sto] JHET 502 Zesioirt. thaos Eafgt A
Sd2. ojiiAdvantec, Tokyo Japan) =2 =AAZS 7
A AR 93 EZAEHP]QEA(lactic acid  bacteria
postbiotics; LABP)Z A|ZFct. ESH LABPE 40 g& FTHS
150 mLefl &3hgt F 95% 73 SHli(w/v)E H716te] S| it
Sk YAEE(8,000 rpm, 4C, 20 min)E AXAET} ASHS B
Zgt & FAEL FHMWCO 12-14 kDa, Spectra/Por™
SpectrumLab. Inc., RanchoDominguez, CA, USA), 5= 4
SA7Zxsl X f fANE ZAEHP|QEIAS X gE
(crude polysaccharide; LABP-CP) 2.2, AN 5= 4 52

Azste] 2] G fARE ZAEH|QEIAS AEA P low
molecule; LABP-1)0& 27y BE3I519tHFig. 1a).

RAW 264.7 MEZE 0|25t I:H“A‘IIE =

£ Ao AR8E RAW 264.7 NZF= SHAIEZF23(Koean
Cell Line Bank, KCLB, Seoul, Korea)oﬂfﬂ Q1431 o wjoF
o] ol8% ujx]+= Dulbecco’s modified Eagle medium
(DMEM; Hyclone, San Angelo, TX, USA)ll 10% fatal bovine
serum(FBS; Gibco, Waltham, MA, USA)¥ 1% penicillin/
streptomycin(GenDEPOT, Katy, TX, USA)S #7Isto] 37C
4 5% CO, 241 sloflA HHOJ’_} At A A=24dS B7kst
7] 943l RAW 264.7 AEFE 2.0x10%ells/mLE 96 well
plateo]l 7t 180 pL# £55t0] 3AIZE viget & A4 =
S|AgE AlEE Z47F 20 plA AZsto] 24417 B HiFEISAH:
RAW 264.7 MEF2XE A A 4(nitric oxide; NO)9
S Griess assay(Tursun 5, 2016)E ©|8&s}9] sodium
nitrate £3) EE2TALS AAe 5 kS uME Uerdch of
AHE A= QAAR! tumor necrosis factor(TNF)-¢ 2
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20000
- 16s rRNA sequencing e \ ﬁ
- Lactobacillus sakei & Leuconosfoc mesenieroides |
1oo0e g 121.2 kDa |
Kimchi-LAB I
/ n
- Incubation (35°C, 24h) \.ﬁ I ‘ A
- Autoclaving (121°C, 15 min) o i
- Centrifugation (8,000 rpm, 20 min) o
i LABP-L
- Filtration o0 3
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- 80% ethanol precipitation

- Centrifugation (8,000 rpm, 20 min)

| 10000 4
Iy

Precipitate
- Dialysis (cut off 14,000 Da)
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LABP-CP ok
5000 > 1
i 08
20000 g 06
Supernatant 150001 2 o4

Low molecule (LABP-L) 5000 F————————— 1.

103.5 kDa § oz
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- Concentration

- Lyopilization I D

Fig. 1. Fractionation scheme of postbiotics (LABP) by lactic acid bacteria (a). Molecular weight distribution of postbiotics fractions (LABP-L

and -CP) by lactic acid bacteria (b).

interleukin(L)-6= Z+Z+ Invitrogen(Carlsbad, CA, USA) ¥
BD Bioscience(San Diego, CA, USA)IA Y3t enzyme-
linkage immunosorbent assay(ELISA) kit= EA451%1L, ZF A
ZAY| A AZE recombinant proteing E-83lo] EEIAS
295t 3 TS ng/mLE YERIL

RAW 264.7 NEFE 0|8gt AME &4

RAW 264.7 A|EFE 48 well plate©] 2.5x10°cells/mLZ 2
7} 250 plA 25510] 3AIRE B4t Bt F ZF AlEE 250 plA
Agfsto] 24417 &<F viFstSitt. o] % PBSOf &3fiE 0.0375%
neutral red(Duksan chemical; Ansan, Korea) -£8& 2|5}
of QHAolA 3081 BESAIFTE o]F, lysis bufferg Az|s}o]
3087 BESAIZ] # 540 nme| FFEOIA SAgsialon, AAE
AL A7 FA2]ik(negative control; NC)of| tiet WiEgg ¥

715k

= 22
B BXE high performance size exclusion chroma-
tography (HPSECQ)Z 7}ttt A3t 5= 343t A&
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PVDF membrane filter2 ¥}l Table 13} 242 27A0R &
XS APt EREZL galactose (Gal; Sigma Aldrich)
2 tofet BA13F9] pullulan (Shodex, Tokyo, Japan)& |83}t
1, retention time (RT)S &9l EETAE 24 3 Al
& 719 RTS vt kDal =z AWkl

TEE ¥ 149 24

9, AT 2 od R 47 glucose(Gle; Sigma
Aldrich, St. Louis, MO, USA)E #&E42 0|83} phenol-
sulfuric acidH(DuBois &, 1956), glucuronic acid (Glc A;
Sigma Aldrich)E ©]-€3}] nrhydroxybiphenyl #(Blumen-
krantz2} Asboe-Hansen, 1973) ¥ bovine serum albumin
(BSAYE ol8sto] Bradford(1976)9] wHo=z EAsIglown,
w/woeE UeRth 4% #442 Honda 5(1989) % Shin &
(2021)9] wWE st Ao 2 M trifluoroacetic
acid(TFA; Sigma Aldrich)E #2|51%] aldose T2 Eafot¥
t}. o]% 0.3 M NaOH%} 1-phenyl-3-methyl-5-pyrazoline
(PMP; Sigma Aldrichy& 37I5t0] @7t PMPE 234171 &
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Table 1. HPLC operating conditions for determining molecular weight distribution and sugar composition

Analysis Molecular weight distribution Sugar composition
Instrument Agilent 1260 series Ultimate 3000
(AgilentTechnologies,Inc., USA) (Dionex, Germany)
Detector Refractive index UV at 254 nm
Column Superdex™ 75 GL column YMC-Triart C18
(10x300 mm,GEHealthcare,USA) (250%4.6 mm, 5 pym, YMCCo.,Ltd., Japan)
Column Room temperature (R.T) 30T
temperature
Flow rate 0.5 mL/min 1.0 mL/min
. . 0.1 M sodium phosphate buffer (pH 6.7):
Mobile phase 50 mM ammonium formate buffer (pH 5.5) acetonitrile(82:18)
Injection
volume 20 pt 20 pt
Data calculator Chemstation Chromeleon 7

TAE AGAIZ]AL 0.3 M HCIE 7Fsto] F2fs6i9ith. ol %, 74
4 chloroform(24} &ijA)o® 2] 9 53 & & I35 &2
5lo] PVDF membrane filter(0.45 pm, Jaema Trade Inc.,

Gwangwon, Korea)Z oju}s}1l HPLCE H4& Ad¥519ich
HPLC #4572 Table 1°] Uetilon, &4 ZAe= peak
area®} response factorg ©185%] mole %= Aot}

SAHXE

HE Al 39 wHEste] EASIql Aike Bu+ ESHA
(standard deviation; SD)E YEFAtE RAW 264 74 SRV B
A= 4 9 AN 51‘/\3-4 BEXAT= SPSS V26(SPSS Inc.,
Chicago, IL, USA)S 0|83t Student’s rtest2 Aikoto] ZHzk
pL0.05, p£0.01 % p(O 001 FollA 7o 8E ASoilth &
g R 249 A "3—‘?—7} o B7kE sl EAREA
(analysis of variance; ANOVA)S AA|51o] ZF 247t 719 %
942 Duncan's multiple range test2 p<0.05 &4 3
skick

Ih]

T
x| Rl fitd ZAEHO|QEAS [HAMZE X &Y

AN s AHHG S tliEshs WY AlZ2 95 Ao s
S Yol Algslal e+ RS 2o =X P
Hojol] ARl A2 sk A= LA thMartinez 5,
2008). E3t, tiAAEE AEZE BAZ 75t HY S =
Hsle Rl A|E7IRIC) A miliske 2= dEA 9l

Fl

tHArango Duque £} Descoteaux, 2014). WA, & ALofA]
£ UA FH ARES ol8oto] RAIRE ZAEHI] QEIA(LABP)
9] Ao w& thAA 243} ARQI NO, TNF-¢ ¥ IL-6 48
Jo= B7IoIlth thAAEo| A Afo] E7RIS] HHIE Z1s) |

o ¥R2 S oty Ad#R NO9 AJASS Hrlsh 7éJ—KF1g
22), YA tFFo= 2% LPS A2 1 pg/mLe] HEolA
NC Hi£75.5 uM) tH] 63.1 pM(11.64 $7h9] Ads= &el
g 4= 9l%leH, LABPE 10~1000 ug/mLﬂ FoA 8.7~28.6

IM(1.6~5.24 Z7h9] H&-o)&AQl NO ABAERS Helth
3t opN o] AFAl AT {32 ou ] FARLS JeER=

TNF-02] 3452 8RIgt A3KFig. 2b), 10~1,000 ug/mLY] &
= HoA NC tH21.5 ng/mL)ll HI5t 1.7~4.4 ng/mL
(1.2~3.081 37D FL-J2A] Fde= Hetl= o= &
AEIE thgo =, | A3l B Al E3}E E48tek= QA
9l IL-69] 3452 ERIgt A¥KFig. 20), 1000 pg/mLe] 5%=ol
Aﬂﬂ* NC tH£H0.2 ng/mL)#} H|w5t] 0.3 ng/mL(1.4¥] S7D
A9l A6 Eott. Hur 5(2004)] @ellAl AofA
ﬂﬂ SAkEo] dRIMI RS A1=3) Alo] &7 TNF-a 2 IL-69)
S7HAA AL WY slo] 3835 IS gt B
ﬂ 2 AoflA] o5 G|l AR LABP E3F FARE
235 UEtfo] ZAEH|QEA TS HY 7154 AR &
& 7FsS IIT 4= Qiqlrh weEbA, HY % o 71548 &
A2 A2 F8 fAE ZAEH|QEA
4 9l9lon theozL =HAHog

IR By G= A Be) L WY FA oS et

e
tsh

ol
rlr ml

ﬂJ
ﬂl
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Fig. 2. Macrophage stimulating activity of lactic acid bacteria postbiotics (LABP). RAW 264.7 cells were treated with LABP for 24 h

and the production of nitric oxide (a), TNF-& (b), and IL-6 (c) was evaluated. The results are presented as the mean + SD
of three independent tests. Asterisks in the bar indicate significant differences between the negative controls (NC) and each group
by the Student's t-test. 'p<0.05, **p<0.01, ~'p<0.001. NC; negative control, LPS; lipopolysaccharide (1 xg/mL), LABP; lactic acid

bacteria postbiotics.
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o] LABP #3 A&EA ZR(LABP-L) ¥ 1EA Zoid &
(LABP-CP) o2 £33t & diAA|xE A= &4 AH7Istsitt
A, NO9| /g5 &It A7KFig. 3a), LABP= NC &
(3.4 uM) thH] 1~50 pg/mLY] HEoIA 4.1~21.7 uM(1.2~6.3
v 37h9] sE-2E4Q1 NO 6 VeI oY, LABP-19]
7% 50 pg/mLe] SEolATE 4.6 pM(1.38 37HS] NO /35
S R} ¥hE, LABP-CPE 1~50 pg/mLe oA

21.9~64.2 1M (6.4~18.781 37Dl NO A/d5< HERHo] B4

Cc
25
o5pug/mL 210 pgimL @50 pg/mL O1pg/mL O5pg/iml @10 pg/mL @50 pg/mL.
# iy i
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£
c 15
2 we
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NC I LPS | LABP [LABP-L ILABP-CP
Control LABP subfraction

Fig. 3. Macrophage stimulating activity of lactic acid bacteria postbiotics (LABP) and their subfractions (LABP-L and -CP). RAW 264.7
cells were treated with LABP and their subfraction for 24 h and the production of nitric oxide (a), TNF-& (b), and IL-6 (c) was

evaluated. The results are presented as the mean *

SD of three independent tests. Asterisks in the bar indicate significant

differences between the negative controls (NC) and each group by the Student's t-test. Crosshatch patterns revealed significant
differences between samples within the same concentration. *, # p<0.05, **, ## p<0.01, ***, ### p<0.001. NC; negative control,
LPS; lipopolysaccharide (1 wg/mL), LABP; lactic acid bacteria postbiotics, LABP-L; low molecule isolated from LABP, LABP-CP;

crude polysaccharide isolated from LABP.
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2R 92 QAR TAEHOIOEA BaZ0| CRNT 25

Hog 7pg 45t A0 & SRIE|QI). o]t B2 TNF-a ¥
[L-6 A4500A fAHA YelgeH, LABP-CP= 22t 1~50
pg/mLel & MoA 3.7~4.6 ng/mL(21.0~25.7481 Z7H<]
TNF-¢ 4% 1~50 ug/mLe % HolA 0.1~16.9
ng/ml(0.7~537.18] $7D2] BAXHCZE 71 93t I1-6 A4/3
5= e Kim 5(2022)9] dtolA AR fAkt e Aok

B3 2ok 28] AL 4F o] B4 3250 H)9)
%3t EA; ? SRS, & AN ol T o
Y90S B WA} Zobe SRe] Falo] chANE BYEA0] 2

Eis 7_?_101 e Aoz SRlE:

X o

x| q2f fA ZAEHIO|QEA XOiF SR AME 24
AN 282 QRZRE ZQIeh njE 52 o] AU Y
SHA| =W AlEE S FAsH ] Yol 489S of8sto] ¢
A5 A WE ARE AAskE IS uigitt. 4]
Al 2R8> 54 HYAl 9 &4 Alxo] AAeL dst ﬁ%%
A Joi(Lee 5, 2018), LABP-CP2] A2jo] whE tiAlA| 2] 4]
Al 2L 4519 Fig. 4004 UeldiRol, FddiRto=
o84 LPSt NC ti&+ thH] 1 pg/mlL S=ol4 151.1%9] 4]
Az ZAS GE3E ¥HE LABP-CPE 1~50 pg/mL S=Hol
A1 239.9~273.7%9] 943t AME Bde YeRdtt. Choi &
(1997)9] @-ollA AA FZ2E L. plantarum BIFHo] A
29] §H] 7158 ASARITa Busioiet, £ Ao AnE
ol AAEEE EejE ZRHlo| QAL ofz}, ZAEHO]|
QEA ESE AN 28-S ST = A2 ERIsIG) A
2502 X fH At ZAEHP|QEA ot FE
(LABP-CP)2 973t ¥ A= 4 el o 2H 7154 &7
BA ARA B8 7RsES ARSI, BT tiAlA| R E/dstol
7]ofshs 714 digt G Mo E Fad o= Held.

dil |l fir ZAEHO[QEA I 2EF9| 2
HPSECE ©l-g3t0] LABP, LABP-L ¥ LABP-CP2] £ }% By
£ 243 Z7h= Fig. 1b9k 2t LABPE 0.2 kDa9] A&A &
A3} 121.2 kDaQ] 1 EAEZ o] AZF TAEo] = Ao 7 3lo]
¥|3101] LABP-L+= 0.2 kDadl A#A £41o] EAfsks Aoz
SRI=] it ¥, LABP-CP+ 103.5~126.7 kDa2] E4o] &7
Eo] Sl A2 g91g 4 Al olHdt Aiks FIHS &3

ARAHLABP-1) @ 184 £ FE(LABP-CP)] Ao 1
GHZ2 HojFe Aog, 53] 2rpge] 1Al gio] thilA|
E 295} 3l AAE 21-0] Aoje] 7]ofstLL g Rl 4

6!5,
A
H

5/6 Aum%
\
@
400 -
S
> 300 -
2
et
S
o 200 -
s
)
>
b1 100 -
<
o
0 s
NC ‘LPS 1
Control LABP-CP (pg/mL)

Fig. 4. Phagocytic activity of crude polysaccharide isolated from
LABP (LABP-CP). RAW 264.7 cells were treated with
LABP-CP for 24 h and the phagocytic activity was
evaluated using a neutral red reagent. The results are
presented as the mean + SD of three independent tests.
Asterisks in the bar indicate significant differences
between the negative controls (NC) and each group by
the Student's t-test. *p<0.05, **p<0.01, ***p<0.001. NC;
negative control, LPS; lipopolysaccharide (1 pg/mL),
LABP-CP; crude polysaccharide isolated from LABP.

oz o]& JAAE ZAlgt = /\EH]—O] ElA B350 glst
A B4E Bt FRE 9 Y BAS {ﬁgé}gﬁq

x| R fikn TAEHO|QEA U RISo| MR
743 B2

LABP, LABP-L ¥ LABP-CP9] +4& 9 49 4 2
Table 20 Ukt LABP 9 LABP-LS GARGH AR Bx
RHoj Z}7F SAH67.0 2 66.8%), AHAZ320.7 & 26.5%) D o
HE(12.4 9 6.6%)29] FollA f2HQl Aol HolA] gt
8y 24 23815891 LABP-CPY 3¢ SAH64.7%)< SARH
RO, AIFE THA(6.6%)5kTL AL 28 7%= S71% #E
£ RIS 4= It o]ot 2 TA g U] M a3t
ARl AN AlEE Y e egefteo 2R e fajd ofn|e
Ab Ei= Tl o] 2L Bl Uehts 2 0= Holu, o]y
St AR AN 243} 7]ofol=A9 i S HE
7} 283t Z o= Helt}, 3, M9 B2 It HPLC Z=nrt
EO#S Fig. 59 YeRHOod, LABP ¥ LABP-L2 %_Ee
glucose(43.4 9 45.4%) ¥ galactose(37.2 ¥ 47.3%)E
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Table 2. Chemical properties and monosaccharide composition of postbiotics fractions (LABP-L and -CP) by lactic acid bacteria

LABP subfraction

Sample
LABP LABP-L LABP-CP
Chemical properties (%)
Neutral sugar 67.0+2.2" 66.8+1.12 64.7+1.2°
Uronic acid 20.7+0.1° 26.50.7° 6.6+0.0°
Protein 12.4£1.7° 6.6£0.2° 28.7+3.6°
Sugar composition (mol %)
Mannose 15.94£0.3 3.910.0 59.1+0.2
Rhamnose - 0.7£0.1
Glucuronic acid 3.4+0.2 34105 1.2+0.0
Glucose 43.4+0.2 45.4+0.2 23.0£0.3
Galactose 37.2+0.3 47.3+0.3 14.0£0.0
Arabinose - 0.440.0
Fucose - 1.6+0.0
1) A superscript of the value means a significant difference at p<0.05.
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Fig. 5. HPLC chromatogram of crude polysaccharide isolated
from LABP for determining sugar composition.
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