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Comparison of Bioconversion Ability and Biological Activities of Single and Multi-Strain Probiotics for an Active Molecule
in Roasted Tartary Buckwheat
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In this study, we aimed to evaluate the bioconversion ability of single (Lactiplantibacillus plantarum CBT
LP3, Lactococcus lactis subsp. lactis CBT SL6, Streptococcus thermophilus CBT ST3) and multi-strain
probiotics to convert rutin to quercetin in roasted tartary buckwheat, and to assess their biological activities.
To evaluate the bioconversion efficiency, each strain was cultured for 24 h in MRS media with 5% roasted
tartary buckwheat ‘Hwangguem-Miso’ powder. After then, rutin and quercetin contents were determined
by HPLC. Additionally, the biological activities were compared before and after bioconversion of an ingredient.
Anti-oxidant effects were measured by DPPH and ABTS assays. Anti-inflammatory effects were determined
by measuring NO production, and levels of iNOS, TNF-a, IL-6 and IL-4 using an LPS-induced Raw 264.7 cell
model. The bioconversion rate under the combination of three species of probiotics significantly increased
more than single species. Antioxidant efficacy results showed the highest activity when the combination of
three species of probiotics cultured. The pro-inflammatory factors such as nitric oxide, iNOS, TNF-a, and
IL-6 were significantly decreased when the three types of probiotics were combined than single strain was
cultured. In addition, level in the anti-inflammatory factor IL-4 was increased. The multi-strain probiotics
showed increased bioconversion efficiency, effects of anti-oxidant and anti-inflammatory compared to the
single strain. These findings suggest that the fermentation of tartary buckwheat by probiotics may be a
valuable candidate for developing functional foods with anti-oxidation and anti-inflammation.
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£3 BB ke, obel, Yk, Tk, 9, T
ro oMY Wo] gHpEol ol ARAELR 22

P Qo2 wE-e EetRo|=A @A E4 rutin,
quercetin 59| IFHF AF 02, FHAHE, G, LES H
9, A} FEF, AT E 2 ABAEZES Fo anrt
HuEy Qith[3-10]. &w|Da} gutmE o] A2dy J&Es
ve A7Ugo) B, dut o] ula) LvUe] 3 5
B 0 Eepu ol T o] ghepo] 242t 2efot 2,78 AE B
FRE den11], W & 7|5AHEY rutine &
v o] u)s) &ojol of sou} Bol B4 Ao BT
STH5). Ruting B e SAE 27 YSolE B0}
I Aol gEo] W ©o] glom, YvtHos FetR
olEA A EY A3 B2 v G A Erh= aglycone©]
Eo & A ITH12]. Rutin % quercetin®] &4
v gk AT Ao A= FAS FE5, AR ERY de E
FHTE oA rutino]] H3 quercetin®] B/4Jo] B F2 A
©2 Sel=grH13-15]. Rutin®] & A0 $FL v
A 728 2 Behriol=A B49 35H 5402, of
= el Sletol kale) B ZEL BolRt sieb
o] gl |k 7|2 28 8717} of2le) 4% 2
dagt HAE Y o EAS AT & Aok AR
Stk oleie WS B ekl AR el vy
Eoluy o]50] BAtst= AMHE & &83 Avt &
3] o] ol AL YUTH[14, 16]. ] E o] BAtshe TRt
& Fole ESEolE WigA Y 7 28-S B2 5+ U
B-glucosidase, cellulase, a-rhamnosidase % pectinase 5
o] glem[17], 2% W EAlst= A& Fol= rutin 5 7]
B B A S 7headl ste] F FEo] A AE aglycone B
Bz U F7t 7Hs st siEThi8].

A AT HE WA T2 A=A E Rb13H R
£ A&A 12 compound K& FEXH et Z2HPo|Q
& A5 EelstHen[19], Z2Hto| e EA 1759 44
A EAL E519 rutino Al quercetin® 2 A& s= G4
(a-rhamnosidase®} B-glucosidase) XS &elslr, =2
Hro] @ Bl A~ of 2o i FE T3l quercetin® 2 BEHE
S 278 SUSATHR0). B QPN L, 2] H7}
H HjgFA A FEHEE0] LT T Akt 3F H &
A BEioFE F3 rutinol A quercetin® 2 H¥HeS H]
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Table 1. Probiotics species used in this study and their origin.

ok, of AT FAE, FE B v
o Zoje3} §AFS] BT} A7
s} gt

HE Y

B 2009 37 WA AZ U F50 vt

& Ao AH-E 2 g2 (Fagopyrum tataricum
L. Gaertn cv. Hwangguem-Miso)= H&2134 =+ A1}
oY 1A AFaHighland Agriculture Research
Institute of Crop Science, Rural
Development Administration, Republic of Korea)o]| A 7]t
g EFoI 5 &Y £ &vd F4AE JA, A,
ou, %2, 2 39S AA AzE 0T ¥R Y52
(Korea) o 2 5E Fst4itt.

#5FE= XA3PATL([2015 E35H9] rutind| A quercetin® @ A
FEL AeEo| /1Y S Ao eld @Euio| 2y
o] m2H}o] 9 EA 3% (CBT LP3, SL6, ST3)S AH&3+AT
(Table 1). Ado Al2EH #3FE= De Man, Rogosa, and
Sharpe (MRS) 2] (BD Difco, USA)S A3} 37°Col|A]
20417 53t B71H 02 vjepstelon, Be 25 woke 2t

Institute, National

FFE FUT v &= FA3to] AHEEAT
& e A7F A= glucoses A 7 g MRS Hj 2]
5 2WE 2% 50¢l AFHEY BYE 5n

Cellulase KN® (Bision Corporation, Republic of Korea)Z
HE9] 0.5%(w/w) A7Fste] ARGt 2t T2 ufo] @ A
£ 610 nmoJA FF= gho] 1.00] H=F i F A=
4,255 x g2 1027 Y25t A5He AAstL, Fa
g H7h ujR o] HFshe] 37CAA 24417 Fe 2713
o= wopsgint.

Rutin, quercetin ¥ isoquercetin AL =F &4
vj kMol A rutind} isoquercetin®] FFFS H A3}y
3, wjoFol AL YA E(4,255x g, 108) T ASHS
0.22 pm PTFE membrane syringe filter (13 mm diameter,
Agilent Technologies, USA)Z o] 3}5}o] A =3} T},
Hj FH o] A1 9] quercetin 4] AR = v NI} ethyl
acetateS 1:12 Z3H3E Tof YA H (4,255 x g, 35)3}4]

do

Species KCTC No.” Origin
Lactiplantibacillus plantarum CBT LP3 10782BP Korean fermented vegetable product, kimchi
Lactococcus lactis subsp. lactis CBT SL6 11865BP Korean human feces
Streptococcus thermophilus CBT ST3 11870BP Korean human feces

List of Korean collection for type cultures (KCTC) reference number
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Table 2. HPLC conditions for rutin and quercetin content
determination.

Item Condition
Column Eclipse Plus Cqg (4.6 x 250 mm, 5 um)
Flow rate 1 ml/min
Injection volume 10 ul
. A: 0.1% Formic acid in water
Mobile phase B: Acetonitrile
Wavelength 259 nm
Column temperature 35T
Gradient elution system of mobile phase
Time (min) A (%) B (%)
0 75 25
4.5 50 50
7.5 40 60
10 0 100
12 0 100
13 75 25
15 75 25

A5 Mot BAL 23 WRatel 2PSHAT, AST
ethyl acetate 32 9459 5=7](CVE-2000, Sunil Eyela
Co. Ltd., Republic of Korea)S o|&3to] ¥=3
methanol®] &35t 481t}

ABEXS UV-detector’t H2E HPLC (Ultimate
3000, Thermo Fisher Scientific, USA)E A}&3}9 1, 24
Z 7L Table 29} Zt}. Column Eclipse Plus Cig (4.6 X
250 mm, particle size 5 pm, Agilent Technologies) &A}
Z2dS AMgsigit. 2 E4= Phytolab
(Vestenbergsgreuth, Germany), isoquercetin (quercetin
3-B-D-glucoside) ¥} quercetin> Sigma-Aldrich (USA)A}2]
HPLC grade A&& AHE3IA T

rutin

st B4 2 A

ABTS (2,2'-Azino-bis-3-ethylbenzo-thiazoline-6-sulfonic
acid, Sigma-Aldrich) Ztjz 27 A& ABTS o]
e SHEs 2 W s 2ol ) A H o
559 9 AR Wk WA o831 +H
th[21,22]. 7TmM ABTS €831 39.2mM potassium
persulfate &M & T3sto] 2Fe A2 16417 429
gAaho] ShriZe] A4S SET F, ABTS iz 4
o] 750 nmelH FH= o] 100] HEE 5143k0] Aol
ArESEA T AAZA L 96 well plateo]] ABTS =tz &
Y &4 180 plof A& 20 plE H7bskar 1587 HgAIZ]
% iMark™ Microplate Absorbance Reader (Bio-Rad
Laboratories, USA)E AFE3}o] 750 nmo|A] SFEE =34
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St

DPPH (1,1-Diphenyl-2-picrylhydrazyl, Sigma-Aldrich)
o)z 2A ¥ Hehi o] DPPH §-Ho] gitst £49 A
AFol2 s Lol et HES TPER 245
of FAitstsE Blsts Y E ol &5ttt DPPH 2oz
A7 AL 99% methanolo] DPPHE 0.2 mMZ & 7}st
£ 540 nmol 4 FHE7 107 HES 34500 ALE
StETt. 3143 DPPH &9 180 plojl A& 20 wiE H7hskal,
A2o 3087 W F 540 nmolH FH=E Skt

FASE A9l A YREZZLE ascorbic acid (L-
Ascorbic acid, Sigma-Aldrich)E AFE3SIS AL, A= A RE
A otA] e 2ol tiet %E A4tsteH, o]F 50%
BEAIE o2 BT LRIt

Azujg 9 Xz F24=

RAW 264.7 A& SHLA| 223 (Republic of Korea)o|
A £35S 9, Dulbecco’s modified Eagle’s minimum
essential medium (DMEM, Life Technologies Inc., USA)
Hj Z) o), 10% fetal bovine serum (FBS, Hyclone™, GE
healthcare life sciences, USA), 100 U/ml penicillin
(Hyclone™, GE healthcare life sciences) @ 100 pg/ml
streptomycine (Hyclone™, GE healthcare life sciences)
2 F7Vske 37T, 5% COq incubatorof| A vl a4 ch.

S48 AEABFO| SolE ZRubo| 28R 3FLPS,
SL6, ST3)T} 0|59 B3+ (3MIX, LP3 + SL6 + ST3)&
1907} WjoFole) @ T Zuko] o 8§ 2o] FrF5HA S 107
ik g FSZAAZXSFI, o] dimethyl sulfoxide
(DMSO, Sigma-Aldrich)o] & Ao A 2|5}4ct.

Nz AEE SA

REAGE] ST ARY AEZ YEES Yot 9
gt MTT assay HH-& o|-85t9 S43I%th RAW 264.7
MNZZ 96 well plate®] 1.0 x 10° cells/well2 EF3}11
2417t & 1.0 pg/ml FE=9] LPS¢ ZF AR E FEH(1.25,
2.5, 5, 10, 20%, V/IV)Z SAlo] 2|3}tk 1 3 244|7F v
%k % 0.5 mg/mle] MTT &% 100 wA H7}ste] 1A 7H
vkt wFS Srd T FSAS A AL 300 ple
DMSO §9d& EFsto] A4 108 53 shakingdt &
plate readerZ ©|€3lo 570 nmo|A SF=E A9t

NO 3% &4

NO (Nitric oxide) A F2 Griess Reagent Kit (Biomax,
Republic of Korea)5 ARg-5to] ujFel Fof EA5t= NO,
He| 2 A3} TH23]. RAW 264.7 A|3EE 96 well plateo]|
1.0 x 10% cells/ml2 B33 T 24A7F Zot vjokdt & A&
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2 LPS (1.0 pg/ml) FAof H&lato] 24417k F2k ThA] uie
gtk 1 3 A4 E NOE A ET o] A5 F3gt
A zAe] Z2EZof upet AHFH 50 plof| 25 ple] N1 w9
9} 25 ple] N2 & £X2 02 T3Hste] 1087 &Alo
A 88X 7] 22 iMark™ Microplate Absorbance ReaderZ
A3 540 nmol A FHEE £4319nh. Sodium nitrite
(NaNOy)E A& 3|4 Ho 2 3 3le] EESEJAE I3
o8|, REFAH7 ¥ Lte] NO YAHFE AH2atec NO2
FHNZFOZ quercetin (Sigma-Aldrich)& AHE-3}%T}

O

o

Quantitative Real-time RT-PCR

uj k=] RAW 264.7 A Z o] TRIzol reagent (Invitrogen™,
USAYE A 3}9] total RNAS £2]3}%th. RNAE= RNeasy
Mini Kit (Qiagen, Germany)= AM&3}o] A 2ALS T2 &
Zof whet GAASHA AL, cDNAZ 3Hgsto] Ao o] &3t
At B2l mRNA H@FE 24317 93, PrimeScript™
1st strand c¢cDNA Synthesis Kit (TaKaRa Bio, Inc.,
Japan)E AF&3}o CFX96 Dx Real-Time PCR Detection
Systems (Bio-Rad Laboratories)oA] mRNA @aFHE =4
3} th. Real-Time PCR 2742 pre-denaturation ¥4 &
95T A 30%, annealing ¥}FE& 60TCo|A 304 35
cyclesZ FZ3}4 21 extension< 72C oA 3027t 53
sttt A+ 9 gi2+9 internal standardZ B-actins
AFESEA T Ado) AFRE mRNAQ] primer ¥ sequences=
Table 33 Zrth[24].

Pro/anti-inflammatory cytokines £u]3F 3

ELISA kit (Mouse Duoset ELISA kit, R&D systems,
USA)E o] &3}o] RAW 264.7 A|Z ] N Zujg 9] IL-
6 % IL-4 Aol £7hel B ge Z4sheleh. Azl
A7) 98 RAW 264.7 A]ZE 1.0 x 10* cells/well2 24 well
platec] FF3tL 18AI7F Bttt o] ¥ ZF AIRE AT
SFaL 1 pg/ml LPS2 A=-2 Fof 12A17F 2uljF Fof ¥4
BoIg Fo 434S Lelete] gl AHgstech ARe
R&D systems ELISA kito|d A58k 4% 3] uet 2

Table 3. Primer sequences of individual gene for real-time RT-
PCR.

Gene Sequence Reference
. forward 5'-CATGCTACTGGAGGTGGGTG-3'
INOS reverse  5'-CATTGATCTCCGTGACAGCC-3'
TNF-o forward 5-AGCACAGAAAGCATGATCCG-3' Kim et al.
reverse 5'-CTGATGAGAGGGAGGCCATT-3' (2019)
. forward 5'-ATCACTATTGGCAACGAGCG-3'
Pactin @ verse  5-TCAGCAATGCCTGGGTACAT-3'

http://dx.doi.org/10.48022/mbl.2311.11013

35} 2™, microplate readerg ©]-€3}% 540 nmo A &
B8 2459t
SAAE

7 4ye 33 wEoz sgsgon, FARYE
GraphPad Prism 5.0 (GraphPad Software Inc., USA) &
A 2TE oS Ao B + FEHAH(Mean £ SD)2
E7)3gc. Ae] f94 B4 slote] ALuH Barg
HANOVAYS A4S0, Turkey®] 802 4574
< A3} p-value (<0.05, <0.01, <0.001)Z FA| & 2|
g2 Bkt

>

Anty o
3% 9 B¢ Tzl o g AN TS U
Rutin® o-rhamnosidase®] 23] isoquercetin® Z,

isoquercetin B-glucosidase®] 23} quercetin® & A 3lE
o, rutinosidase®] 2]3} rutino] A quercetin® & 3 =
T Aok & AN APATFoNA Ty Z=ufo]eHA
17295 21 a-rhamnosidase®} B-glucosidase AR+ 25
o Bol 7 Fd £u|W 9] rutin®] quercetin®. 2 AEE =

o2 31913t th CBT LP3, SL6, ST3 #3539 &4
$3193, B3A A Cellulase KN® H7171 AEA
P mE HES Lo HTH20]. gebs 2 Aol
Bis0] 9astel AME 30| Teutol o g A
bl B 9 BgrRre] AEANES WIS
of wop A3} joF o] A4 9 pH WIHE
3 woF A3 Fo] A4 Aol glglom, pH
6.30] 4 ¥joF T LP3: 4.9, SL6: 5.1, ST3: 5.2,
15,022 i) & o AFS Eth(Data not
shown). & &Hld £o] £ wjgAL vjF Mo
rutin®] 965.8 uM, quercetin®] 4.0 pM9] FE=FH O}, 244
ZF wli%F 3 rutin®] 8.1-17.0 uM, quercetin®] 673.5-937.8 uM
9] FEE quercetin® F=7F A F7HE A& &Y
th(Fig. 1). &5 4 B33 23 AGES OG5 45 o
& Al 84-89%, 2% B w5 Wi Al 70-90%, 3F B o
ek Al 97%E 3F B #F wjgel /M St e
5ol Sl AL 2 ERIEh(Table 4).
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o £ H7h Aol TE W By m2voleE s
@3 Wjelolel Garsh B3E Hhels] $I5tel DPPHE}
ABTSE &A3l9 21, A3= RCs value (Concentration
for 50% reduction of free radical) 2 X A|3} 4t} o]& &
oz ke EHAERE HA B s ATHed
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Fig. 1. Comparison of bioconversion activities of rutin and isoquercetin to quercetin with each probiotics and enzyme complex.
Quercetin yield (mol queretin/mol rutin + isoquercetin). CON, no probiotics inoculated media with roasted tartary buckwheat powder;
LP3, SL6, ST3, each probiotics cultured media in T-MRS; LP3 + SL6, LP3 and SL6 probiotics cultured media in T-MRS ; LP3 + ST3, LP3 and
ST3 probiotics inoculated group; SL6 + ST3, SL6 and ST3 probiotics cultured media in T-MRS; 3MIX, LP3, SL6 and ST3 probiotics cultured
media in T-MRS. Results are expressed as mean + standard deviation (SD) of the mean. * p < 0.05 vs. 3MIX, *** p < 0.001 vs. 3MIX

(Quercetin).

Table 4. The yield of bioconversion of rutin and isoquercetin
to quercetin with each probiotics and enzyme complex.

Quercetin yield
(mol queretin/mol rutin +
isoquercetin)

Probiotics species

LP3 88.95 + 1.34%
SL6 84.10 + 1.13%
ST3 87.00 + 1.27%
LP3 +SL6 69.75 + 0.63%
LP3 +ST3 89.55 + 1.34%
SL6 +ST3 79.10 + 0.98%
3MIX 97.05 + 3.18%

Table 5. RC5q values (Concentration for 50% reduction of free
radical) resulting from DPPH radical and ABTS radical scav-
enging of each probiotics.

Treatment RCsp (ug/ml)
DPPH ABTS

Vit C 0.07 = 0.00 0.05+0.00
Quercetin 0.06 +0.00 0.01+£0.00
T-MRS 0.57 £0.00 0.58 +0.01
3MIX 0.41 +£0.01 0.21 £0.01
LP3 0.68 +0.02 0.56 +£0.02
SL6 0.69 +0.02 0.57 £0.00
ST3 0.57 +£0.08 0.56 £ 0.01

2,2-diphenyl-1-picrylhydrazyl
2)2,2’—Azino—bis(3—ethylbenzothiazoline—6—sulfonic acid) diam-
monium salt

AE|o] I5-0] Ao] WA Fof, thefet 259 F4kS
= 5] Yt e R Jde o] &H L }loh[25]. Hf

A v okl o] DPPHS} ABTS 2] RCs value= Z+2} 0.6,
0-6 ug/mlii SRIF U &Y 5= 8 Al v R g
Arst g a7F QUAAIEE 3% B Wik Al 22 iy
RCsp value”} 212} 0.4, 0.2 pg/ml o 2 AL g 117F 3
gL AL 8¢5t tH(Table 5). o= 3% B34 vkl
o2 AR 9t AlY 2] ant2 At E AP At
A 2ud 7tEg3d 5 545, 229, 5& 21 7Y ¥
€ Eg9E, St ot 59 7|4 49 I WIE
7hA 231 o]of| W g4t o] MRttt H skt
[26-28]. o] 2|3t ot gl OE ARy d &A &
49 F7he &rld Y Ak adE XA 5 U= A

At

AN

3o 20 2 W el 95 B3
Lipopolysaccharide (LPS)Z =% uf$2A f3 RAW
264.7 N in vitro E2L FJEZ F5 Hrlo RHFOZ
9o AL E T gl oltheo, 0. B AW B
H7hsto] Hjkat T2uho] Q|2 Hjkol o] FATHE B
&17] 93 Z AEE 1.25, 2.5, 5, 10, 20% (V/V) =& A
g 9 LPS 1.0 ng/ml2 FZHe-S 9535l 24A17F 5 A
EZXZES MTT assay HHOZ 23T 10% o]AHY
TEA FFoz AZ AbHo] gelE IFe] Ao,
5% F=2 AA] o 10% HLJZ2 A ZArHo] = AT
EAA 2 $ou)dt ZFo|= ¢IiTh(Fig. 2A). WahA] 5%E
Alg A & 2SS &H5IR L, 50.0 uM quercetine

Fol =2

—_
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Fig. 2. The effects of probiotics-cultured media with roasted tartary buckwheat powder on cell viability (A) and inhibition of
nitrite production (B) in RAW 264.7 macrophages treated with various samples. NOR, untreated group; LPS, LPS-induced group;
QCT, 50 uM of quercetin treated group; T-MRS, MRS included roasted tartary buckwheat powder; 3MIX, three probiotics mixture (LP3,
SL6, ST3) cultured media in T-MRS; LP3, LP3 probiotics cultured media in T-MRS; SL6, SL6 probiotics cultured media in T-MRS; ST3, ST3
probiotics cultured media in T-MRS. Results are expressed as mean + standard deviation of the mean (SD), (N = 3). * p < 0.05,
** p < 0.01, *** p < 0.001 vs. NOR, a: vs. LPS group, b: vs. QCT group, c: vs. T-MRS. Significant difference p < 0.05

FHYELOZ LA LPS BE H el 29 NO A4
FS 44.0 Mol R08), Z2ulo| 2 BT ArlelA) ohe )
A9 NO A& 40.0 M2 S H Ut 7S &
A7 ¥ 0E 25 vl A2 20 NO ARFE A4
LP3: 31.6 uM, SL6: 30.6 uM, ST3: 30.8 pMO.& E9l5¢]
o 3% B3 27 joFe] Ml NO AATFE 215 pM
O 2 LPS ©5 T3 vasto] oF 48% Hadhe ANE
Ho| 7P 9% NO B4 9A a5 verlsich A8
ZFO 2 AR quercetin A2 Et} oF 10% NO A 7+
a5 Bou, FAFLCRE FY3 Atol= 3 Th(Fig. 2B).
2o gEAFe 2 RE gt A S EDo] FE&
£S5 3 A0 F AR EH ] quercetin = A|R Tk NO A
A A7 MR AR 2HES 2T A R4S
o B wel 228 Boke Wadol Un.

T2 APAFolA LPSE F=% tAAZo F5uksol
A TNF-o. &¥& 3717} inducible nitric oxide synthase
(INOS) & & F7HA 7112, F7HE INOSo|| ¢35t NO A
Kol Z7HohT SreiA QIrHs0). & AT E $g 2ol

flo &
N
N
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9 EUS Hrleto] wi gt Z2uto] e g A g g
S B71et7] Y8 LPSE d5<S F=d taAlZo] Al
2E A5ttt iNOSQ TNF-09] mRNA H&& oRT-
PCRZ A3 A7}, iNOSS mRNA &2 LPS ¢= A7
Lol A oF 27v) WHo] FItstglom, Mg At
LPS ©& A& v w3lo] 3MIX 56%, LP3 48%, SL6
42%, ST3 48%, F5 &HY o] XFE Z2Hlo]QEA
0] %% wjFH(T-MRS) 11%2] iNOS &S A5t SMIX
Aol 7HE dF JA At S5k tHFig. 3A). o=
P RO R AHESE quercetin BT §-2)31A Wrao] o
A= lch(Fig. 3A). TNF-o 4@ LPS @5 Ao gJsf oF
6.64] F7IStRAITE, Ha &y £ A7 oA Z2up
O] LEAE HjFEt vkl Aol Z+Zt 3MIX 49%, LP3
45%, SL6 47% 2 ST3 47% A= ¢ th(Fig. 3B).
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Fig. 3. Levels of iNOS (A) and TNF-a (B) gene expression in LPS induced-RAW 264.7 macrophages treated probiotics cultured
media with roasted tartary buckwheat powder. NOR, untreated group; LPS, LPS-induced group; QCT, 50 uM of quercetin treated
group; T-MRS, MRS included roasted tartary buckwheat powder; 3MIX, three probiotics mixture (LP3, SL6, ST3) cultured media in T-MRS;
LP3, LP3 probiotics cultured media in T-MRS; SL6, SL6 probiotics cultured media in T-MRS; ST3, ST3 probiotics cultured media in T-MRS.
Results are expressed as mean + standard deviation of the mean (SD), (N = 3). a: vs. LPS group, b: vs. QCT group, c: vs. T-MRS. Significant

difference p < 0.05
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Fig. 4. Production of IL-6 (A) and IL-4 (B) in LPS induced-RAW 264.7 macrophages treated with various samples. NOR, untreated
group; LPS, LPS-induced group; QCT, 50 uM of quercetin treated group; T-MRS, MRS included roasted tartary buckwheat powder.
treated group; 3MIX, three probiotics mixture (LP3, SL6, ST3) cultured media in T-MRS; LP3, LP3 probiotics cultured media in T-MRS; SL6,
SL6 probiotics cultured media in T-MRS; ST3, ST3 probiotics cultured media in T-MRS. Results are expressed as mean + standard
deviation of the mean (SD) (SD), (N = 3). a: vs. LPS group, b: vs. QCT group, c: vs. T-MRS. Significant difference p < 0.05
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