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Abstract

Yeast strains are capable of hydrolyzing non-digestible saccharides, such as melibiose,
raffinose, and stachyose, found in soy meal components. This study revealed the biochemical
properties of fermented soybean meal during 72 hours with kefir. Starchyose and raffinose,
non-digestible components, were almost digested in kefir 150 mL + soybean meal 500
g + water 70 mL and galactose was produced. Proteolysis of the soybean meal produced
most of the small molecule peptides in kefir 150 mL + soybean meal 500 g + water 70 mL.
The production of the vitamin B group and C were the highest in kefir 250 mL + soybean
meal 500 g. The yeast number of the fermented soybean meal was 7.0 X 10° CFU-mL*
which was the highest in kefir 250 mL + soybean meal 500 g. The lactic acid bacteria of the
fermented soybean meal was the highest at 3.5 X 10° CFU-mL" in kefir 70 mL + soybean
meal 500 g. The antioxidant effect was the highest at 57% in kefir 250 mL + soybean meal
500 g. Expression of inflammation-related cytokine (interleukin [IL]-1B, tumor necrosis factor
[TNFl-a, and interleukin [IL]-6) was significantly inhibited in fermented soybean meals with
different treatments. These results suggest that fermented soybean meal by kefir has an anti-
inflammatory and anti-oxidation activity and could be utilized in feed manufacturing, and
inhydrolyzing non-digestible soy meal components.

Keywords: anti-inflammatory, anti-oxidation, non-digestible soybean meal, protein
hydrolysis, total bacterial count

Introduction

tH=(Glycine max [L.] Merrill)= B'H & (&7, 75, Fo5)o 2Ha (@4, UE, sufu) AlE2
24 242 41212 ol Sh F71el ofAlof AJelolH FA| 20151 Itk chEE 7]
22 5H= AEEL2 oy} )kl Bat ofu] 2} E o isoflavonesT 22 phytochemical
8ol 71915 B B3 JoFstA Wl )5 ZAho] 944o] 9l Ao 2 oa] HTKKishida
et al., 2000). AYTHF+= serine protease A A L= trypsin HA|A| 2] Is = T-F-Z Q5o H]
Hi5-2oll= sl =2 AJ=o|tHDunsford et al., 1989; Li et al.,, 1990). TiFE}o|gt i =2 2 E]
718 2% T g 2ol B2 Wabn, 2l 489 A = $H-8H(Prado et al., 2015). T
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N

F AT AFRE 0 2 Je] o] &5 = o] = S5e Tl 5] vl &I YRIAL, S phytic acid, =211
o, ERA AsfiA|et 22 &2 o] glof o|2fat 22& A7 sh= B 2/do] S7He AL ATH(Dunsford et al., 1989; Li

(Adams, 1995), lectin> A0l A LA &
dojr=dt. o]2j gt EA1H-Z s 2 st7] sk
FSBM (fermented soybean meal)ol] 3t A7} €Fs] 218 %] 31 9l T} GRAS (generally recognized as safe) U] A==
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B2 2315t of2i7}A] o] 22 o] ol B 11 FthHong et al., 2004; Song et al., 2008). FSBM- & Q1 =}
£ G+ 0 2 A|ASIL YY7HE F/FAIZITHSong et al., 2008). FSBM-S HH 553} vt 5-22] ofg] 7}&3}
AE o] 7| B At 2 Jof A] 995t 17} A5 11 LEE]| o] FthMathivanan et al., 2006; Yuan et al., 2013).
Raffinose, stachyose 2! verbascoser= &1H]& FAol|A] JthZ 02 =31 S5HA| Y= &8 a1go|thHammer,
1915). a-Galactosidase (EC 3.2.1.22)+= raffinose, stachyose 2! verbascos@t 22 & 2| 1150l £2H5H= a-D-galactosidic
linkage S 7F=-al5t0] H|A3}Hg oligosaccharide®] ©]-8/d2 57FA|Z1THFontan et al., 2006). O]/J&0] AJAitoh=
a-Galactosidase®] ©]-8-/3 0l ¥} A1+= Bifidobacterium adolescentis DSM 20083 (Hong et al., 2004), Aspergillus niger
[16], Bacillus coagulas KM-1 (Liyan et al., 2013)°] 231.%| c},

Kefire 2R Al 3] 2h-2 2442 7= AMd o] fAk- Y 3E a2 Balkans, -4, Caucasus A| 9]
A] -2l =] 2 thHenry and Saini, 1989; Mathivanan et al., 2006). Kefir grain> 2 &-7 starter®] S+ 52 gHio gz 11
oS Ao thekst A7) 2 §ARK(10° CFU-g "), E2(10° - 10’ CFU-g"), 2ARK10° CFU-g")2] S| 4=
o] Ao 2 xjetal YA thd-H2 LA =] o] 9 thHong et al., 2004; Amadou et al., 2011). 2|20} probiotic 1]4
B 7154 7188 7H 4ol feldh AlE=ol Tl o] & 7k, 35X n8ER] kefirs ©0]-&
S HA2-8AI 2] w7} F7HE] 31 QITHL et al., 1990). WehA] B A= kefir?] &1, AL, 2ANFS] 3ol
off 2Jsl FaH FSBM2| 5442 B S 24 FSBME 71500l Fo{3iE ] €& 4= = 1Hd Al atE A ARl
At

Materials and Methods
kel b
=HH(Chungmi Bio Co., Ansung, Korera)?] AJE-& ZTHNZ 450, Z 2|4} 1% 0|5}, 2A] 6%, $& 11.5% ©|
t}. Kefir DT (Danisco Deutschiand GmbH, Niebiill, Germany)S 2~EFE] 2 A 25 kefirE starter= T FEol] 455
31 8 50%2 275H0 27°CollA] 72417 - E A F T Kefir DTS w5 £/3-2 Lactococcus lactis spp., Leuconistoc
mesenteroides spp., Lactococcus lactis spp. cremoris, Lactococcus lactis spp. diacetylactis, Streptococcus thermophiles, kefir

yeastO| T}, & 2 (T4}, A: Kefir 60 mL + TFHF 500 g + = 160 mL, B: Kefir 150 mL + S5 500 ¢ + = 70 mL,
C: Kefir 250 mL + T 58} 500 g©] &3Ho & g A|Zch.

theh o] Aot A3 stachyose H raffinose®] £31E HPLCE ©]-8-5k0f 245ttt Eat+H 10
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g2 100 mL S-F50l S85] 2|7 th3 Y41 E2] 7] (Mega 17R, Hanil Science Industrial, Daejeon, Korea) S A&
511 6,000 rpmOllA] 10 min &9+ A2 2] SHAT 22 H 5 H=2 A3H 5k 0.2 um membrane filterE AH8-510] o

3} ¥ HPLC system (600E Multisolvent Delivery System, Waters Associates, MA, USA)= Al8-5t] & &S FAJ5}
At} A5+ 7725 injector (Rheodyne, USA)E AH-&510 20 uLE U5 AL, G2 Refiactive Index Detector (2410 RI
Detector, Waters Associates., MA, USA)YS AF2-5}%1t}. ColumnS SUPELCOGEL C-610H (38 cm X 7.8 mm, Sigma-
Aldrich Co., Missouri, USA)= AF8-51%1 1, column®] -2 += Waters Column Heater Module (serial #F98CHMO095M)=
AFESEO] 40°CE F-AI5HITE 05/~ HPLC-S Water (TEDIA Company Inc., MA, USA)2} 0.1% Phosphoric acidS-
AHESEO] 1.0 mL-min' 9] B4 0 & 40+ 5F 2 5I3ITE Aol AR EFEE -2 Sigma-Aldrich Co. (Darmstadt,
Germany) g AH&SHAT.
gzl B

Qx| ZH|gH A| 25 HPLC system (600E Multisolvent Delivery System, Waters Associates, MA, USA)
S EAs A| & 7725 injector (Rheodyne, MA, USA)Z AF&-5}0] 20 uLE U3, UV
Detector (2487 UV detector, Waters Associate., MA, USA)S AF&-5}F T} ARE-SF column Vydac218TP™ C18 (Grace
Division Discovery Science, MD, USA)OI c},

87 B

A

F714F B2 kx| 8|S A|E5 HPLC Rheodyne 7725 injector (Sigma-Aldrich, Missuori, USA)E- AF-8-51] 20
ULE FU5FA AL, Detector= 37142 UV Detector (2487 UV detector, Waters Associate, MA, USA)S- AF-2-5FATt.
Column SUPELCOGEL C-610H (38 cm X 7.8 mm, Sigma-Aldrich Co., Missouri, USA)= AF2-5}%1 1L, column®] 2
== Waters Column Heater Module (serial #F98CHMO095M)2- AF-8-5}0] 40°CE 8-A|5F T o] 542 HPLC-& Water
(TEDIA Company Inc., MA, USA)2} 0.1% Phosphoric acidS AF8-5F0 1.0 mL-min 2] 3402 402 59+ BA451%1
ch. Agof| AR H EFEE 42 Sigma-Aldrich Co. (Darmstadt, Germany)& AF-8-5+ T}

ansy 9 {4t s EA

72 AZF et HE R 2552 107 S|4 & {44 BCP agar (Eiken Chmical Co., Ltd., Tochigi, Japan)

ol ZF & 37°CollA|, £ 24 Difco™ Potato Dextrose Agar (Becton, Dickinson and Company, MD, USA)°ll & &
27°CollA] 48417t BIF £ colony2] 427} 30 - 30071 B¢ = LERH Huh-3S- AdHsto] Al4=51itt.

GAFsE @ 1= 2,2"-diphenyl-1-picrylhydrazyl radical (DPPH)EH 0.2 =431t = of|gh-20f &2 0.2 mM DPPH
£ 0.8 mLE Ha U FE 55 0.2 mLoll F7Feto] T & of £ oA 25°CE 104 B9 XAz 1
3,000 pmO]| 1i2 ¥4 250 /-5 H-& ELISA reader ©]-8-5}9] 490 nmol|A F3 =5 S745HITh

Abs(sample ) - Abs( control )

Radical scavenging actiity RSAgPeg= 1 Abs( control ) # 100 (@)
95 &
FAZ T mouse 71921 RAW264.7 macrophage cell line®l] B a t 8 2553 2] 2]51] FSA] cytokine2]
A RS QRT-PCRE =745 TH AFE-SF primer= Table 13} 2t} Bl 2] o} )5 o] J14d AJ E-21 lipopolysaccharide
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(LPS)Z ¥Z WH3-2 F-5ko] thi A9l P34 cytokineQ! interleukin (IL)-13, tumor necrosis factor (TNF)-a, and
interleukin (IL)-62] 321 A} 2H& &2 quantitative real-time PCR (QRT-PCR)Z 2RI} TH RAW 264.7 A 30| 2]7] Z
712 6 well plate (SPL, Pocheon, Korea)oll RAW 264.7 M|ZE- 1.5 X 10’ cells-well' 2 BI Yl 2 mLoj] £5= & 24 A7t
g F AEZ Y2 AP 22E 5ol A 255 MY 559 I mgml’ 558 FE22 HIY 521 RAW
264.7 M| 2Zo]| 2] 2] S}aL 24 A7 59 AR5 *]2|$H 5 LPS (E.coli 0127:B8, Sigma-Aldrich Co., Missouri, USA)S 1 W
gmL' S 2 7155 308 S ujgStict ZF 2521 LPSE %] 25 RAW 264.7 Al Q] RNAE Cube Tissue
RNA Mini Kit (PhileKorea, Daejeon, Korea)S 0]-85}o] RNAES =35} c) Qubit 2.0 Fluorometer (Invitrogen, Florida,
USA)Z 0] -85 RNAS 425 5] & RNA 1 pgoll Random Hexamer (100 pmol-pL™") 1 pL, dNTP mix (10 mM) 1 pLE
-2 ¥ DEPC-treated waterS ©|-8-3ll & 35 10 uL= 2 HL 65°CollA] 527 HHGAIZ] &, SA] L -Zol| 32t
AlZ1 Th3-, M-MLV reverse transcriptase (Promega, WI, USA) 1 pL, 5X M-MLV RT reaction buffer (Promega, WI, USA) 4
UL, RNase inhibitor (Promega, WI, USA) 1 UL, DEPC- treated water 4 ULS- 212} 2714 0 2 Z7}stet 1027 Al 20
= ol 1217 52t 50°CollA] BES-A]AH cDNAE 33t & cDNAE SH4E 1/102 8 A A]A IL-1B, TNF-q, iNOS,
IL-62} B-actin®] mRNA & G- qRT-PCR=- ©]-8-3] H| YT} qRT-PCR- 1/102 5]A] A]Z] ¢cDNA 5 uLOl| nuclease
free water 2 WL, 2X Prime Q-mater Mix (GENET BIO, Dagjeon, Korea) 10 UL, 10 pmol-pL" forward primer2} 10 pmol-
L reverse primerS 22} 1.5 uLA] Y1 AriaMx (Agilent, CA, USA)S- 0]-8-5}0] 95°Cof|A] 54, 95°Cof|A] 20%, 58°C
ol A 20, 72°COllA] 2025 40 cycle A A|5to] 4385} Internal standard 2 B-actine AF&5F0] IL-1[3, TNF-q,
IL-62] mRNA HH Y= B3t 7| LPSE A 2fo}A] 942 thz+of tiH] g 44 ] mRNA Had2 2163l

Table 1. gRT-PCR primer on inflammatory related cytokine.

Gene Primer sequence (5’ to 3”) Product size (bp)
IL-1B F: AGG TCA AAG GTT TGG AAG CA 129
R: TGA AGC AGC TAT GGC AAC TG
TNF-a F: AGG GTC TGG GCC ATA GAACT 103
R: CCA CCA CGC TCT TCT GTC TAC
IL-6 F: GTC CTT CAG AGA GAT ACA GAAACT 113

R: AGCTTATCT GTT AGG AGA GCATTG

IL-1B, interleukin-1p; TNF-a, tumor necrosis factor-o; IL-6, interleukin-6.

SAXzZ|

EA|BA-2 SAS software (SAS Institute Inc., MA, USA)S AF8-5t0] o, EZEHAE BA51c

Results and Discussion
sty ute) ofstes st
ek WASHd R o 2 A% Stachyoset= galactose 2424, glucose 1524}, fructose 12AF= A H 4d5-0]a1,
d

raffinose+= galactose 1424}, glucose 1522}, fructose 148-AFZ T3 H 3F-F-0|th T 540l kefirS H 55k 724172
FAZ I E ) FERS HPLCE 245 23 Fig. 13} o] Eha 2 gtol| whet thAsd 22l stachyose®} raffinose2]
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A 7F G3h= o] 7} AALE S: 2L THFED, A: Kefir 60 mL + T2} 500 g + = 160 mL, B: Kefir 150 mL + t5
g} 500 g+ = 70 mL, C: Kefir 250 mL + THFE} 500 g] 28 2 2] F S& iR stachyose”} 7 Bro| -7-H
Ao & FAEQIN, C= A% B A 2]l vlsl HAadHd §-2/d2 stachyose@} raffinose2] 7F2all7F A oHA L
e R

=2 B kefir HE o] ZIME4E GRSl 276l QAR S S 7HASH= AR Holtk ¢ Aglts a2 g
=70 X 10° 2 7P =3 SR =27 X 10092 7P Wkt GASHI RS Balshs @491 a-galactosidase
L 32 BRsp NS oS o) F oS3k 7 ol84 B4 BEAVE VR S CH T} dasl e
w7t 7 ghdkstA| Xl e ﬁ_i AtaE ) o] 2 Ql5to] AYAJH glucose, galactose, fructoser A2t X7}
W T 2 e O o §5ka AL WaThTHol Yol 2102 Selsgich S thF it w0 o] g1
G 2o} fakatol TsE B1=S. cerevisieae (Hassaan et al., 2015), L. plantarum (Amadou et al., 2010; Zhu et al., 2017)°]
9Ic} ole} 0] R AR BT ChEEHS U A7) srter2 o] 8517 9I} Eg Ao A] 322] SHBacilus
coagulans KM-1-2 stachyose®} raffinose2] t-3ll%5-0] &0\ 3(Nam et al., 2014), Bacillus coagulans NRR1207 % T
Hho] TAasHd AJ 72 stachyose®} raffinose & 2ol o=t EFY 3t 717} Q1 thRaetal,, 2018).

lr
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Fig. 1. Kinetic analysis of indigestible components fermented soybean meal by kefir at 37°C for 72 h. (S)
Soybean meal. (A) Kefir 60 mL + soybean meal 500 g + water 160 mL. (B) Kefir 150 mL + soybean meal 500 g
+ water 70 mL. (C) Kefir 250 mL + soybean meal 500 g. 1, starchyose; 2, raffinose; 3, lactose and sucrose; 4,
Glucose; 5, galactose; 6, fructose.
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Absorbance (AU)

Fig. 2. Kin
Soybean meal. (A) Kefir 60 mL + soybean meal 500 g + water 160 mL. (B) Kefir 150 mL + soybean meal 500 g +
water 70 mL. (C) Kefir 250 mL + soybean meal 500 g.

Table 2. Bacterial count of fermented soybean meal by kefir at 27 for 72 h.

Samples Yeast (CFU-mL™") Lactic acid bacteria (CFU-mL™")
A 2.0 x 10° 3.5x 10’
B 1.0 x 10° 5.1 x 10°
7.0 x 10° 2.7 % 10

A, kefir 60 mL + soybean meal 500 g + water 160 mL; B, kefir 150 mL + soybean meal 500 g + water 70 mL; C, kefir 250
mL + soybean meal 500 g.

Fa ofFabo] thlal 23

Fa )Rl 2250) child B2 B3 Ak Fig 20] Uehd BRe} Zho] 2] 2] Lol u}2 w3te] xjo|7} 3
t}. S: th2 T F4Eh, A: Kefir 60 mL + S5} 500 g + & 160 mL, B: Kefir 150 mL + t5E} 500 g + 2 70 mL, C:
Kefir 250 mL + t 54} 500 ] 30 2 A7l Eat)Fot 5 C & 2|57} o 25 Sof| vl 71 2hdbs}A| T
Zo] 7kl =] o] Thafet A2 At fEto| EE0] A= o 4 AT TR S Tl o] 2] peak
o] B2|AIZ 7} 22248 Atojol] Za.8 B2 Zio vlsf A, B, C= 22 A7 34 3702] 1F 2 & peak’t
AEES L Uth F2-108, 10 - 185, T12] 31 18 - 2220 peak”} FAJ = AL ThFSH A1 22} HERo| =7} A/ &

TR -

280 S 250 A
2,00 2.00—
5 150
- =2
1.50 =
@
&
g
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&
1.00- < 100
0.50-|
0.50-|
00—
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T T T T T
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] B il C
2,00~ 2.00-
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z
=
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1.00-| H
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0.50-] )l}LL 050
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T T T T T T
0.00 10.00 20.00 30.00 40.00 0.00 10.00 30.00 40.00

20.00
Fetention time (min) Retention time (min}

etic analysis of protein components of fermented soybean meal by kefir at 37°C for 72 h. (S)
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O*E} o] kefire] &2} GAMF o] AAKSH= Thall Rl Ba)] & 4o o]3)| o sr) B vl = chal Rl o] dkslA] 7}
42811910, olol we} A 2A} HlElo) =7} ehefai A MAEL R g0l MAmE o) 4
ol 2 S Itk S. cerevisicaeZ HaA|Z] tFEE2 THlA SkeFol 2.62% 575
inhibitor”} 744812 CHHenry and Saini, 1989). §
ofl AL W H1Z0] Z7HEIAL AR AFHE T
daofFare] {714 A
arfRute] 2ol 12 f7]A AL Fig 30 el ulel o] ol vlal A, B, C B
A5 Z7h=E e s: cHZSL(EH Zuho|| H]3) A: Kefir 60 mL + THEE} 500 g + 2 160 mL, B: Kefir 150 mL + T
gl 500 g + = 70 mL, C: Kefir 250 mL + T2} 500 g £3H0 2 2] 2|3t 742 kefir F& 7 ZA| 715 A7F /7]
AHphytic acid, malic acid, malonic acid, lactic acid, fumaric acid) 2§43 ©] =%ttt £3] B, Col| H] 3 phytic acid, malic acid,
lactic acid®] 4Fo] AA|5] E AT o] = Table 29| A 2] 7to]] w2 B H4e}F FAkt 42 2}o]o 7]°‘3P ﬁﬂi AL

O

sHggo] =1L A
31 phytic acid®} trypsin
SHH L. plantarum, B. subtils, S. cerevisieae = W& A|7| tHFEMS A=

ZAFCHZhu etal., 2017).

R714 Aol

29 F A B CAH 2ol HIsl w7135 X 10° 02 7P #9431 o] = uAE ] tiatEE
AF 23248 717 o] BhQit. o] F phytic acid= TR0l 0.4 - 6.8% T RO 2 T Fo] A=<l EH
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.40

oran:
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0.40-{
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T
000 0.00 ao
Retention hme (ain)
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Fig. 3. Kinetic analysis of organic acid of fermented soybean meal by kefir for 72 h. (S) Soybean meal. (A)
Kefir 60 mL + soybean meal 500 g + water 160 mL. (B) Kefir 150 mL + soybean meal 500 g + water 70 mL. (C)
Kefir 250 mL + soybean meal 500 g. 1, phytic acid; 2, malic acid; 3, malonic acid; 4, lactic acid; 5, fumaric

acid.
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Z1o]t}. Phytic acid= B]UIEQ] Ca™, Zn™, Fe” 52 chelatingd= 7| 50| Q)o] Alta} 7&o| nju|2k §
3| %]— Z oy A8-& sk A0 2 & A 9lthHeaney et al.,, 1991). B2F 2] Ax}e} o] 2o
A|A HFE A 17] o522 phytase©ll 213l phytic acid”} &5l =] o] A %] 2]Lol] H]al ©A] 5] 7h4E| ATt $HH Rabadi &
Oﬂ H phytic acid®] o]l #3E AL AHE B 2hg A|7HS S71ghol| wha} phytic acid= Z4A3H=T] 94
—%;— 27 - 30% 4= ATk B 1 $icHDhankher and Chauhan, 1987). Malic acid (6 54hH+= 2a
ol oja) A4S w5 205 Aol wllh Bt € Alel 7ol A B4} ol Bstcol Fmart
Z 71kl w2t malic acid®] 48| = F7FsH7| 20 2 AFR ¥t HH § % Q1 Saccharomyces cerevisae'S ©|-8-5107
= 253510 wineS A2 79 Saccharomyces cerevisae”t -7 14H5 5 malic acidE- AH| gkl B skict
(Serafini et al., 2014). E=3F A°l| H|3H BL} C+ lactic acid2] Ao] Z45HA=T ©]+= Table 201 AAIH FAHF4=2] 7F
20]| 7]Q18F Zo|ck, ¥ha 2p Z AakE Q7|AERE Q 6}@1 e ool FalndESol sk Ae oA
st & dhg o Fake] 948 Qbol 34| 7| o Shrkar 4§zt
draojFute] s wel ikt s
ShachEute) o] T o] AF4 Table 200 LEhe vl 2ro] 22l mol wfek 4ol7} 21ck. A: e
60 mL + t5HE} 500 g + & 160 mL ZJEHL% %f&&T 35 X 10’ CFU'mL", &% 2.0 X 10’ CFU'mL"'0|311, B
Kefir 150 mL -+ THFHE} 500 g + = 70 mL 2| 2]7= fraka 4> 5.1 X 10° CFU-mL", &5 1.0 X 10° CFU'mL" 0] 3L, C:
Kefir 250 mL + H54F 500 g ] 2] 7= R4t 2.7 X 10' CFU'mL", &2 7.0 X 10° CFU'mL" 22 LRt —A,
B, C RO fka} B ol Hl3) 57| Liekteh, S8k A, B, ColA kefr U o] 8 45 ER4E S
P A oA, o AL B ESH: SN el ol 93 50k 07 95
740 acetic acid®?} lactic acid2] THAFEA 0] TS 1|z A o2 AtgHTh

r:i >
t:oll UOI'

ne

B0 MEEN 7|
A3t aat

ﬁEH dlo] z3tol| up2 aFAket EIH= Fig, 40l AAISE BRe} 2Tk 2101 BHA|9- kefir, Y}, BHETHE
2435 F kefirt 2 52% 2 7P =] YRS S: th2F(T 2, A: Kefir 60 mL + T2} 500 g + & 160 mL, B:
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Fig. 4. Antioxidant of fermented soybean meal by kefir for 72 h. Each bar represents the average
* SD of three independent experiments. A, kefir 60 mL + soybean meal 500 g + water 160 mL; B
kefir 150 mL + soybean meal 500 g + water 70 mL; C, kefir 250 mL + soybean meal 500 g.
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Fig. 5. Inhibition effect of anti-inflammatory cytokine (interleukin [IL]-1B, tumor necrosis factor [TNF]-a
interleukin [IL]-6) of fermented soybean meal by kefir for 72 h. Each bar represents the average = SD of three
independent experiments. Lipopolysaccharide (LPS) (1 ug'mL") treatment alone served as a positive control.
K, kefir; A, kefir 60 mL + soybean meal 500 g + water 160 mL; B, kefir 150 mL + soybean meal 500 g + water 70
mL; C, kefir 250 mL + soybean meal 500 g.

Conclusion
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