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Effects of flavonoids from Taraxacum mongolicum and of Bacillus subtilis addition
on fermentation quality, antioxidant activity, and aerobic stability of Avena sativa
silage

WANG Tao, LIJing, LU Qiang, KE Wen-can, HUANG Shuai’

School of Forestry and Prataculturae, Ningzia University, Yinchuan 750021, China

Abstract: This experiment aimed to investigate the effects of flavonoids from Tararacum mongolicum (FT) and
addition of Bacillus subtilis (BS) on the fermentation quality, antioxidant activity, aerobic stability, and microbial
community structure of oat (Avena sativa) silage. The following treatments were established: 1) Control treatment
(CK); 2) FT addition treatment (FT); 3) BS addition treatment (BS); 4) Combined FT and BS treatment (FT+
BS). After 60 days of ensiling at room temperature, the fermentation quality, antioxidant activity, aerobic stability,

and microbial community structure of the A. sativa silage were determined. It was found that: 1) Compared with the
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control treatment, the additive treatments exhibited significantly lower pH, propionic acid content, ammonia
nitrogen/total nitrogen (NH,-N/TN) ratio, yeast count, neutral detergent fiber content, and dry matter loss (P<<
0.05), the pH and NH;-N/TN ratio values in the FT+BS treatment were significantly lower than those in the BS
treatment (P<Z0.05) , while the lactic acid (LLA) content and lactic acid bacteria (LAB) counts in the FT+BS
treatment were significantly higher than those in the CK treatment (P<C0.05). Compared with the control
treatment, the flavonoid content, total antioxidant capacity, and antioxidant enzyme activities were significantly
higher in the FT and FT+BS treatments (P<C0.05). The aerobic stability of the FT+BS treatment was
significantly higher than that of the other three treatments (P<Z0.05). 2) The absolute abundance of Firmicutes was
significantly higher in the BS and FT+BS treatments compared to the CK and FT treatments (P<C0.05). The
absolute abundance of Enterococcus was significantly higher in the FT treatment than in the BS and FT-+BS
treatments (P<Z0.05) , while the absolute abundance of Levilactobacillus was significantly higher in the FT+BS
treatments than in the FT and BS treatments (P<C0.05). The total absolute abundance of LAB in all additive
treatments was significantly higher than that in the fresh sample and CK treatments (P<C0.05). In conclusion, both
FT and BS contributed to improvement of the fermentation quality, antioxidant activity, and aerobic stability of A.
sativa silage, while also promoting beneficial shifts in the microbial community structure for silage fermentation.
Overall, the combined addition of FT and BS yielded the best improvement in A. sativa silage quality.

Key words: Bacillus subtilis; Avena sativa; total flavonoids from Taraxacum mongolicum; fermentation quality;

antioxidant activity ; microbial community

TGRS B2 sh W HORS A B A 4y, HL T e K O BB R A O R R GRS R R R . e
(Avena sativa) J& R AP J& 1) —4F A REAAE Y, VE o 3 2O e AR Y B A d W 8 DM Ur JUE 3R 0 R
FE AR S TRV 0 T HE A2 R S AR B 7 K A 2R A s ) R L AR P A AR H 3 Ay A
YER™ . BRT#HeE mm Ty XA FERE I £, F 5] DR R #2238 B R AR5 Z A R RS,
BT FAR AR S e DR BT, M T IV RE A8 f R AR ML 1 (CP) KR W (EE) L R Z R e A: R, sl i 1
P B SR E . e SRR AR T g ALAT A A LB 0 LR B (L AB) B A AN R
F A LT AT W48 5y 5| i e 22 75 01 9 S (DM) 8 2% B8 1 /K i ) ik A 40 22 108 I B ok P ) T e ek i
KAE A Y (WSC) Flad 8 59 7L R (LA BT LA 13 18 (yeast) FHAE A 56 0, i 75 07 pH RN IE B T 7, A i 5 e 22
FIRAOTREAR L R AR, DR PRI G 09 S I ) B 05 A R0 e I R e T

AT (Taraxacum mongolicum) J&: 5 B 2 4 £ BRI Y, T804 78 3 F AR 6 790 5P b X 45 (1
DU 7R v R 24 TR R0 ) B K A B A M 2 A H St E I A RIR A B2 A TR S A R
W) J0T A 2 0 S T T B, R R B T ARDRE S o R SRR S 2 B N A B B (FT) W L 42
o B AU AR TR T R R 1 R L A PR SRR BT MR RS w2 FT Mk B 3K ) 16 mgemL
IF X PR B L (DPPH) [ i TS BR R Rk 96. 11 %" R AT se 45 R LRI FT 7] 3% 3R W i 4%
3% )L (Caragana korshinskii) & W @ Pt B AL G J1 (T-AOC) A e H kit S AL 9 i ( GSH-Px) 2 5 Ak 1) 15 1k Tif
(SOD)EE" . oAb, FT X M AT AT L 4 B € 3 25 Bk 17 45 2 EL AT 0 okl 5 RS 900 0 s SR ok B 1) P o o , )
FORAFT AR e 32 02 1 5 9 AR 4 A M 0 s e

M B ZEFAT T (BS) & — B AA7E T AR R P i A s et IR A B 22 [IRPH MR . 55 LAB B AR AL, %5
BS 7] DL Bt 36 58 76 1 7 (Medicago sativa) W7 2% W i 5T, W /0 28 (1 /K A A DMUR ™ 6] RS N BS RE A% 1 25 38 Jn
HIE (Saccharum officinarum) T W £ & &, AR TR & & . BF9E % B 78 BRI & B i)k A8 in BS 38 28 7= 4 2R
P Tl 25 22 b K ik T, TR JEUORE v (%) £ 2 R0 AR 1 S5 AR W) R g K B IR R B SR L AR TR E
FRANAE o BS 53 Wb 1) 2T 2 2 Tt A0 - 2T 4k 2% i LA AR 5 1Y B i K B 2T 4k R 0 RE T, W 98 R A AE 2 35 (Phragmites
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australis) & WAL RN BS 35 BEAR T ORLEF2E & &, FLUS N BS 19 £k K & B8 5 FLEF 2 oy R s SR 7 & i B
FEAR . S5 40, BS B MRS BT A AE J01, T L3 b 7™ A= e B TR ) 0 R 240 TR 2 O 900 o e B T RN 2200 L R OR R
A W A B L I A A R BT R R R AR

FAXS 28 it 16S-seq(RQS) B )12 W 48 75 75 W00k v 9 30 A= 0 1 i 728 Al B & I8 R P R A 490 1) £ A
RN BRI AR AN T RE VA AE T R R (0 s A AR AR B ] RQS SRR S B R X A TR R A 1Y A
P BEAS T B BT W A % T BE R U B n] BE S 23 5L A AR X R A B AR AL 5 RQSHLL,
16S rRNA & %f 5 52l 7 £ R (CAQS) (9 248 B V% w8 B2 48 500 &, L 6 B 48 50 K IR 6 A I A4 AH G M 52 i &
F' Yang 55 UR Zhang SR T AQS WER LT TETAE 5 I 40 DR 9 0 4 RURN £ %) SF BE 1 Zh AR AE R T
ERQS T Z 1yl 75 & . B TR AQS BORBF 7 #E L W HUE W REE 45 M i B B>, HOC T FT 5 BS B
TR e 2 W T B SR AT M A SRR RS e R RE L DR, AR IS B A SE FTORD BS SRS Jin B BB
FHOGT 8 22 75 W0 BT (BT 4B AT Tk A AU M B T A RV 5 R 1 S 0 A R PR 0 T 4 R A A TR R R BT
A2 WAL R e Ty e P ) 0 7 B BB AR B RN S B S %5
1 MBE5FE
1.1 XZEHA

AL R REFL A ML (B 8) , T 20234F 9 A T B R B BA PR A (38°33" N,106°03" E, #4k 1110. 4
m) W AR , M4 1) DM & 20 28. 710FM, CP \EE WP UE I 2T 48 (NDF ) (R P U8 % £F 4k (ADF ) Al WSC & 1 43 il
F16.14% .4.97% .46.31% .35.03% F1 4. 12% DM, K 8 i &% & 4 3. 12% DM, 7 2 9% 8 i (total flavonoids
from T. mongolicum, F'T) K W T BE V4 5 f= A= W BL 42 A BR A &), Bk, 46 B2 9806 . i 25 48 4T 1 (Bacillus
subtilis, BS) R 7 B K 2E MOl 5 Ol 2 B 92 56 % F Ok 75 4 R 06 AR 45 NH19, 3 B 80 =>1. 0
10°cfu-g 's
1.2 Xkt

W R BRI A BRI LN TR 8 28 1.5 om, U 25 45, UK 43 B 22 6504 , 1675 W20, BEAL IR 23 6 22 L A
— 80 “CHEAR IR VKA TR AT AE g e 22 SR (FW) EAT IS 2 40 BT o 7 8822 B o BE At b, % ol 20 S B0 (206 ) B Al
ZEMIFF R (1}X10° cfurg ) o B E 4L . DXL (CK) 5 2) W A JEE BRI AN 4L (FT) 5 3) M B0 28 JAT 3 s fin 41
(BS);4)FT M BSEC A IMA(FT+BS), HHANELE , HRAS00 g, 31648, HEE B OHLFEE T %%
PRI 60 d J5 JF A BURE
1.3 AR F &
1.3.1 FHWEFRERNE B ARG 7E 65 CHUXT UL Ut T 2 AH 5, M DM & &1, 55 R 5ok i
0 TR gk 2B M. CP 3 i A EILER s AU (K-340, H B B A 35 300 3% 45 52 50 28 7)) W 2 5 >R F 27 4 A 3 4%
B AL (A2000i, € [ 41 29 2 BE W BE 47 ) W2 Pk Pk % £F 4k (neutral detergent fiber, NDF ) F1 g P ¥k ¥ £F 4k (acid
detergent fiber, ADF) & & ; EE & 5 R FIBE Wi 23 1AL (ANKOMX T 151, 3¢ [ 41 24 ¢ BHE R ) 0 52 5 R B —
Wi R L (0 7k % WSC BEAT 2 B . DM 5 2k AR 4 75 I Wi RF i 09 1 9 00 0T 4, 3 B R A A B AT DM R R
(DML). HHEAXWMT -

FFW X FDM
IFW X IDM

. IFW (g) =7 V[0 %1 4f % 5 (initial fresh weight before ensiling) » IDM (% ) = W7 [y %I 4 + 9 Ji & &
(initial dry matter content before ensiling) . FFW (g) =7 "’ J5 fif & (final [resh weight after ensiling) . FDM (%)=

DML(%)Z[l—( )]><1oo

BV 5 19 5 7 & (final dry matter content after ensiling) .
1.3.2 FIRBEREARINGE PO IARREL 20 g FF 5 180 mL ZR AR K BCA K B4R 4T 4% (YM-09X, h [ E i) o
P 30 s, 4 2 20 A ok YR AR T WAE f iR B, OIS B IR B VRN E pH . & 45 A (ammonia nitrogen, NH,-N) 3R H] &
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By — YGR L (o vk I E ™ AR A% A (G C-2010, H A 5 ) i %2 LR (lactic acid, LA) . Z. /& (acetic acid,
AA) N R (propionic acid, PA) & T B (butyric acid, BA) & &, LAB B2 5 1% 5 (mold) B % FH i Bk A
SRR EM E . i MRS SR B R (BRI R 10.0 g- L " A R # 8.0 g-L ' WEREE M 4.0 g+ L ' i 4 4% 20. 0
gL BERE M 2.0g L HERA #2.0g L A5 0g L BEREEO. 2 g- L BRREE 0. 04 g+ L,
PR 14.0 g-L " nkiE 80 1.0 g- L', R B MRS 35 i 66. 2 g, I #4% fi#t T 1000 mL 2848 7k v, 121 “CHp TR K # 15
min 45 ) 7E 37 ‘CIRE A 15 3% 48 h 5 4o 7t LAB 80 ; Rk o ) 55 B 1 H PDA 85 32 3L (R IR 6.0 g- L'
B 20.0 g-L " BUIE 20.0 g- L' BRI PDA B 32 £ 46. 0 g, il A 1000 mL Z€ 48 7k th, 115 °C & JE K B 20 min £
D) A ESMET 28 CH5 3% 72 h R 8, VR 1B L Logl0 cfu-g ' FW R,
1.3.3  HrA AL PETE AR 0 I E oA AL PEFE AR LS T-AOC .GSH-Px . SOD 1% # il ( flavonoids) 7 & , )
2 R AR 5 B AT PR ) T A8 A U0 3 ) il 3R 1 D vk E
1.3.4 A% ENE H 90 d 5 F4E, B 200 g e 22 75 I S 248 A DR IR I RE & b 8 IR B2 12 s AL (HOBO
Pendant Temperature/Light, 38 [ ) 4 A O i 88L& JUAR] rpo 2 I s A7 480 RS e 1
1.3.5 GAEMRBEE M E SR Accul6S™ 4%t W ¥ £ A , 78 #E 5 DNA i A C K B2 19 spike-in
standards & 87 FUAE 8 W AR, Bl IS 2547 16S TRNA JE K 37 84 7 SC 2 A8 8 A1l )3, 3% F spike-in standards (4 1 )3
reads 05 H O 01 460 %3 8 D1 ESORY  s vfE il 22, 5 258 o0 s v il 8 o A0 M RE P A B R 16S rRNA L
o %o 5 LKL
1.4 33432 4o 5 A

FI Excel # 4 %t B A B0 547 8 BRI 52, F T IBM SPSS 26. 0 ¢ 1 501 % 4% 305 i 4 b 47 20 6 2% 07 2% 43 i
(ANOVA) LA K Duncan ¥ 56 , % FH Origin 2022 # & , LA P<<0. 054F & 22 5 8. 35 FI W bR v

2 BERESH

2.1 BAAEFRFHEFRFASTELATLABE SRR W

A1 2% LRI, A a4l pH 3 8 0T CK 4 (P<<0. 05) , K FT A1 5 FT+BS 4 8 F L F BS 41 (P<<0.05) ;
FT+BSAFMR & &5 LABB Y B E S T CKA(P<0.05), K FT+BSHAF M & & L& & TFT415BS
H(P<<0.05);FTHZ MR & BFRT BSH S FT+HBS 4 (P<<0.05) s BN 4 R & & . NH,-N/TN HI§ £ 5
B B E KT CKA(P<0.05), it FT+BS 41 NH.-N/TN & E % T BS 41 (P<<0.05) , B B W 8 i 5 2 M
WA, 25 2L T 359 A ARG H TR R TR
2.2 HARFWAREFRAFE S REFT LA R EG Y0

L RT, m 4HA E R e ME Y B R T CK AL (P<<0.05) ,FT+BS A AR e M i, b 186 h, Hiik
RHFTH S BSA, A 1605 156 hs FTHBSHA AR EE R E®m TFT4 5 BS4 (P<<0.05).
2.3 BAAZRAARHEFRAASTERET RS RO YA

32 2 01200, VR A 20 DM & 5H 4 58 358 T CK 41 (P<<0. 05) , DM #i 2 ik T CK 21 (P<C0. 05) ; &% #H ] CP
SERHTLREZEF(P>0.05);FTHEE &R E®m T CKA(P<0.05);FTAH S BSHWSCHEHRERT
CK41(P<<0.05),FT+BS 4 i Z KT CK41(P<<0.05) ,BSHAWE & TFT 5 FT+BS41(P<<0.05);FT4 5
BS 41 NDF & it i F I F CK 41 (P<<0.05) ; BS 41 ADF & i i F ik T CK 41 (P<<0.05) ,FT+BS 41 NDF 5 ADF
R AR T AL (P<<0.05) .
2.4 AR FRAAEFRFASELFERAATRY A

M 3R A, FT LM FT+BS 41 8 8 il 7 i i % = T CK41(P<<0.05) . WML T-AOC .GSH-Px i 1
I SOD W& M3 W% i T CK 41 (P<<0.05) , i FT+BS 4039 M & & . 43 % 24 106. 54 mmol-1L ', 1555. 85 U-
mL 'A1378.01 UsmL ' FTH 5 FT+BS 4K & &5 T-AOC.GSH-Px.SOD if ¥ i % & T BS 4
(P<<0.05).
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Table 1 Effect of total flavonoids from 7. mongolicum and B. subtilis on fermentation and microbial quantities of A. sativa silage

i H 4B Treatment

Item CK FT BS FT+BS
pH 5.0840.03a 4.69-0.01c 4.85-+0.06b 4.57+0.01c
FL#2 Lactic acid (LA, g-kg 'FW) 0.25+0.03c 0.94+0.04b 0.52+0. 16¢ 1.6840.18a
Z TR Acetic acid (AA, g-kg 'FW) 0.5540. 06ab 0.264+0.01b 0.784+0.08a 0.6240. 16a
P2 Propionic acid (PA, g-kg 'FW) 0.4140. 05a 0.204-0.03b 0.17-0. 04b 0.2140.03b
T B2 Butyric acid (BA, g-kg ' FW) ND ND ND ND
A A/ A Ammonia nitrogen/total nitrogen (NH,-N/TN, %) 5.94-+0. 13a 4.9840. 14bce 5.00=0.05b 4.8070. 03¢
FLER i Lactic acid bacteria (1g cfurg ' FW) 8.26+0.03b 8.3540.02ab 8.3740.03a 8.424+0.03a
1% B} B Yeast (Ig cfurg 'FW) 6.947+0. 11a 5.08=0. 08¢ 5.05+0. 16¢ 5.5840. 12b
# # Mold (lg cfurg ' FW) ND ND ND ND

TE AT AN )G B R A [R] Ak B ) 22 5 4 255 (P<<0. 05) s F T 2 3 A B S AR AN L 5 BS o A B0 2 AT R ANAL 5 T+ BS « 3 28 3 28 ] -+ Ay 75 2 AL AT

B 4L s ND - AR 3] FW . R IR

Note: Different lowercase letters within the same row indicate significant differences among different treatments at the 0. 05 level. FT: Addition group of

total flavonoids from T. mongolicum; BS: Addition group of B. subtilis. FT+BS: Addition group of total flavonoids from T. mongolicum and B.

subtilis. ND: Not detected; FW : Fresh weight. The same below.

2.5 FHARFRAAEFRAASERLFTLMED
HELEMG A

W 2 FFR e K I, e 22 B AR S 9k
JEEER ] (Firmicutes) #1722 JE B[] ( Proteobacteria) , [A]
i} 38 77 1 i £ B 1] (Actinobacteriota) 1 81 #F & ]
(Bacteroidota) . N 3 7w, M2 H W5 JEREE ] |
ARTE T 1T JBCER T 1T U 4 0 oF i W T e R R
(P<<0.05). BSH 5 FT+BS 45 EE R ] 46 %5 3 %
¥R ES T CKAMEFT4(P<0.05); CKEHA S FT+
BSH B TE W T4 F RS W EFL T FT 45 BS 4
(P<<0.05) s FT 4 il 4w ) 46 % 4= & W 25 s T HoAl 3

200
a
= 180
2 b b
==160 £ =
B =
RE ¢
740 =
s
S120F
<
100 : : i ;
CK FT BS FT+BS
Ab ¥ Treatment
E1 HAXREMMHEFAFENRESIAERE NI

Fig. 1 Effect of total flavonoids from 7. mongolicum and B.
subtilis on the aerobic stability of A. sativa silage

AR /NG Ry 2R O[] Ak BR8] 22 5 88 3% (P<<0.05) . Different lower-
case letters indicate significant differences among different treatments at

P<20.05 level. F[A] The same below.

R2 FAXREMAMEFATENRESIERRRNFIG
Table 2 Effect of total flavonoids from 7. mongolicum and B. subtilis on nutritional quality of A. sativa silage

i H Kb Treatment

Ttem CK FT BS FT+BS
T4 i Dry matter (DM, %) 22.29+0. 23¢ 25.80+0. 45a 25.74740. 72ab 26.29-+0. 69a
T#y 12k Dry matter loss (DM loss, %) 18.34+0. 44a 7.494+0. 26b 7.33+0.14b 6.29+0. 14b
HL# 4 Crude protein (CP, % DM) 15.89+0. 22a 15.9840. 30a 16.23+0.19a 16.07+0. 23a
HLAE W7 Ether extract (EE, %DM) 5.200. 18bc 6.36+0.33a 5.74+0. 46ab 4.68+0.10¢
Al PERR K AL G ) Water-soluble carbohydrates (WSC, % DM) 1.0540.17¢ 1. 6740. 20b 3.91+0.43a 0.74+0. 10d
bk S 47 4E Neutral detergent fiber (NDF, % DM) 44.28+0. 79a 42.81+1.17b 43.56=+0.45b 40. 26+0. 52¢
FRPEVE S ZF 4E Acid detergent fiber (ADF, % DM) 26.3140. 75a 25.7240.72ab  23.8740.67b 22.3040. 34c

I DM: T#5; T .
Note: DM: Dry matter; The same below.
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Table 3 Effect of total flavonoids from 7. mongolicum and B. subtilis on antioxidant properties of A. sativa silage

i H 4b B Treatment

Ttem CK FT BS FT+BS
& # i % 4t Flavonoids content (% DM) 2.8740.12b 3.14£0. 09 2.910.06b 3.2240. 11a
S A AL BE J) Total antioxidant capacity (T-AOC, mmol-L ") 48.47+3.49¢  103.10+2.92a 83.61+4.32b  106.54+2.87a

A e H ki 2 Ak B i 7k Glutathione peroxidase activity (GSH-Px, UsmL™")  694.80+31.40d 1338.84+38.94b 1063.67+32.31c 1555.85+22. 96a
AL W I A TG P Superoxide dismutase activity (SOD, UsmL ™) 240.97414.88c  366.47+13.84a 280.14+7.34b  378.01+14.56a

41 (P<<0.05); FT+BS 21 L FF 5 1] 46 %) 3 5 & 5
FFT45BS4L(P<<0.05).
ME 4R, Jg /K Bk E g (Enterococcus) i

[ B JSEER ] Firmicutes
L EZA7ZJE 14 1] Proteobacteria

TR T ] Actinobacteriota
VT BT H 1] Bacteroidota

_.._._.
=B SIS

g 0.8
Y F A W R (Lactiplantibacillus) 5 A& 4y 25 4 # %:E 0.6
(unassigned ) ff 4 2 P (0 . phy ) 5 AT 0, b 041 3 T g4
05 B R e 5325 0 5 5 0 L 0 4 0 £
¥ 8% 5 T HERE (P<0.05) , H b F'T 401 BK 1 446 % FW  CK  FT  BS  FT+BS

S 4 s Ab # Treatment
FHRESTBSH S5 FT+BS4(P<0.05),FT+BS H2 s I A B e (1)

AR ENME B F ML FFTAH S BS4 ;BS4H] R Fig. 2 The abundance of bacterial microorganisms in A.
J& (Leuconostoc) iR & ZLFF I8 J& (Lentilactobacillus) (FL sativa silage at the phylum level

e e FW . £ £ Fresh weighi. T[] The s below.
BR & & (Lactococcus) 5 B3 G 1 J& (Weissella) Tk V& 4 resn e € e below

140 JEBE [ [7] Firmicutes 35 ZJETE ] Proteobacteria
a a

120 30
100 25F
o
X 80 5l
o

60 15}
. .
S 40 1k
=5
2 20
o
ER
2 L2 0.12 - fFF i ] Bacteroidota a
O
<
w 107 1 0.10F
L oosy 0.08}
® o6} 0.06

b
041 b i 0.04} i .
0.02f _b
C
0
FW CK FT BS FT+BS FW CK FT BS FT+BS

A2 Treatment
E3 BAREMNEEFAAENRESIARMEYEH SR EEMN(1TKE)

Fig.3 Effects of total flavonoids from 7. mongolicum and B. subtilis on the abundance of bacterial communities at the phylum level

MEEHREESTFTHS FT+BS 4 (P<0.05) ; FT+BS 44 4= FLAF 5 8 (Levilactobacillus) 5 1% 4 FLAT 1 &
(Companilactobacillus) #t 3% 4 %5 £ B F & T FTH 5 BSH (P<0.05) ; FTH 5 FT+BS 4 A Bk & &
(Pediococcus) BEVE 4 %5 £ B &8 T BS 4L (P<<0.05) , W& 6 vl 1, e 22 5 07 5 7 50 15 -+ 1 s 40 o A V% /0 6L

JE b BNV LAB B 2 00 F B 2 MY 2 s TR A CK 4 (P<<0.05) ,BSZH 5 FT+BS 4 LAB Hf ¥ 24 %)
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i 2 e T EFTH(P<<0.05), B /7 3Kk 1 )& Enterococcus
R BT i ) B {8 1) FL 14 )& Lactiplantibacillus

O 2R 43 284l 14 Unassigned

3 iTig 3 W & Bk 14 J& Leuconostoc
iR 2% T 1 J& Lentilactobacillus
3.1 FAEHERAREFHRHATREFTLREES mm 12 2 FUAF @ Levilactobacillus
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