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Abstract: Peanut meal is a high-quality protein source, but is prone to aflatoxin contamination. Therefore, aflatoxin
detoxification in peanut meal is of significant importance for ensuring feed safety. In this study, four strains with the potential
for aflatoxin B, (AFB,) detoxification were initially screened from traditional sauerkraut using coumarin medium. A
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comparative study of the four strains showed that Lactobacillus paracasei YS-816 exhibited the highest detoxification rate of

70.05% for AFB,; and its AFB, detoxification rate in peanut meal was 54.08%. In addition, protein and amino acid contents

in the peanut meal were measured, and it was found that fermentation with Lactobacillus paracasei YS-816 enhanced

the protein and amino acid contents by 1.73% and 1.53%, respectively. Liquid fermentation experiments were further

conducted to investigate the detoxification mechanism. These revealed the adsorption capacity of Lactobacillus paracasei

YS-816 suspension to be stronger than the degradation ability of the supernatant. Furthermore, the complex formed between

Lactobacillus paracasei YS-816 and AFB, maintained a high adsorption rate even after repeated elution with phosphate-

buftfered saline (PBS) and digestion in simulated gastric juice. Thus, Lactobacillus paracasei YS-816, screened from traditional

sauerkraut, was shown to effectively detoxify AFB1 from peanut meal with good adsorption stability. This study provides a scientific

basis for the application of Lactobacillus paracasei in the detoxification of aflatoxins in feed materials like peanut meal.
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Table 1 HPLC chromatographic conditions

B3 AFB,

€itAE  CI8 4 (150 mm 4.6 mm, 5pum)

FEhAR B K =4.555 (VIV)
ik 0.8 mL/min
wAEF 10 pL
AR 30 C
A KK 360 nm
KAT K 440 nm

1.3.10 #3E4%H 504

U AR 3R, B RERN xts A Excel
2016, SPSS 27.0 #4174 4b 2, 38 ik ANOVA
Duncan £ 580 #r i % % 5% (P <0.05), FJH Origin
2018 FHATAEE 531t -

2 FER5VE
2.1 BEHwWImER

Hpil it MRS Bl B 700 00 B MO #R, )
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BRI L ARSERIIE 3 4, HUBCITETA, JENixat
BRRHE T B T, BT 4 B
B A, SR KRS 1 R
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Fig.1 The morphology of four strains by primary screening
7Z:(a) YS-816; (b) YS-818; (¢) YS-819; (d) YS-

820.
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Fig.2 Detoxification of AFB, by four primary screening strains
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AFB, KEEWLBRIRLS, W€ KB G I 6 A F B AFB,
i, IR 4 BRI AR TEZE R T AFB, BIBLRR R,
SRR 2 o, SRA B YS-816 KEEEA MG,
TeLERIH AFB, S (%, 4 13.68 ng/g, XL
o AFB, MR RCR B, BERFIL 54.08%, T
HE R AIMBR R . BER 5245 R L 2 i & FS10
XA TR B RA — IR ENR . A
5 R i 4 bR AR A AR A sk it B E R B, MR
REJT, AHJRAN IR B R LB B 2 AN ]
%2 SIFRAE LA RAFB, IR 2

Table 2 Detoxification of AFB, from peanut meal by four
rescreened strains

Btk  AFB, 5R% Z/(ng/g) AFB, BLIRZE /%

YS-816 13.68 +0.19 54.08 £0.31

YS-818 19.08 +0.15 35.97+0.49

YS-819 21.01+0.40 29.50+0.33

YS-820 19.99 £0.42 32.93+0.42
24 WRERE

WM 55 E B R 45 R AR NCBI 48 J& 3t
A7 FE e B Xt o #r, 45 R o YS-816 Wtk 5
Lacticaseibacillus paracasei (CP039707.1) [FJJ5SE N
100%, 1% P MRAR 2 8 R T I FLAT R R, d 44 )
TEEFLIT A YS-816.

DNA #3114 (5'—3")

ACCCTAATCATTTGTCCCACCTTAGACGGC
TCGCTCCCTAAAAGGGTTACGCCACCGGCTTCG
GGTGTTACAAACTCTCATGGTGTGACGGGCGGT
GTGTACAAGGCCCGGGAACGTATTCACCGCGG
CGTGCTGATCCGCGATTACTAGCGATTCCGACTT
CGTGTAGGCGAGTTGCAGCCTACAGTCCGAACT
GAGAATGGCTTTAAGAGATTAGCTTGACCTCGC
GGTCTCGCAACTCGTTGTACCATCCATTGTAGC
ACGTGTGTAGCCCAGGTCATAAGGGGCATGATG
ATTTGACGTCATCCCCACCTTCCTCCGGTTTGTC
ACCGGCAGTCTTACTAGAGTGCCCAACTAAATG
CTGGCAACTAGTCATAAGGGTTGCGCTCGTTGC
GGGACTTAACCCAACATCTCACGACACGAGCT
GACGACAACCATGCACCACCTGTCATTTTGCCC
CCGAAGGGGAAACCTGATCTCTCAGGTGATCA
AAAGATGTCAAGACCTGGTAAGGTTCTTCGCGT
TGCTTCGAATTAAACCACATGCTCCACCGCTTG
TGCGGGCCCCCGTCAATTCCTTTGAGTTTCAAC

CTTGCGGTCGTACTCCCCAGGCGGAATGCTTAA
TGCGTTAGCTGCGGCACTGAAGGGCGGAAACC
CTCCAACACCTAGCATTCATCGTTTACGGCATG
GACTACCAGGGTATCTAATCCTGTTCGCTACCCA
TGCTTTCGAGCCTCAGCGTCAGTTACAGACCAG
ACAGCCGCCTTCGCCACTGGTGTTCTTCCATATA
TCTACGCATTTCACCGCTACACATGGAGTTCCA
CTGTCCTCTTCTGCACTCAAGTTTCCCAGTTTCC
GATGCGCTTCCTCGGTTAAGCCGAGGGCTTTCA
CATCAGACTTAAAAAACCGCCTGCGCTCGCTTT
ACGCCCAATAAATCCGGATAACGCTTGCCACCT
ACGTATTACCGCGGCTGCTGGCACGTAGTTAGC
CGTGGCTTTCTGGTTGGATACCGTCACGCCGAC
AACAGTTACTCTGCCGACCATTCTTCTCCAACA
ACAGAGTTTTACGACCCGAAAGCCTTCTTCACT
CACGCGGCGTTGCTCCATCAGACTTGCGTCCAT
TGTGGAAGATTCCCTACTGCTGCCTCCCGTAGG
AGTTTGGGCCGTGTCTCAGTCCCAATGTGGCCG
ATCAACCTCTCAGTTCGGCTACGTATCATCGCCT
TGGTGAGCCATTACCTCACCAACTAGCTAATAC
GCCGCGGGTCCATCCAAAAGCGATAGCTTACGC
CATCTTTCAGCCAAGAACCATGCGGTTCTTGGA
TCTATGCGGTATTAGCATCTGTTTCCAAATGTTAT
CCCCCACTTAAGGGCAGGTTACCCACGTGTTAC
TCACCCGTCCGCCACTCGTTCCATGTTGAATCT
CGGTGCAAGCACCGATCATCAACGAGAACTCG
TTCGACTTGCATGTATTAGGCACGCCGCCA

25 Bl TEIATEYS-8164 K i 4

0'00 4 8 12 16 20 24 28 32 36

518 / h
B 3 Bl FE&FLITE YS-816 &K ik
Fig.3 Growth curve of Lactobacillus paracasei YS-816
Xf &g AL B YS-816 M A KA ik AT 1 B
78, RILHAE MRS W 7R 200 t/min, 37 C
TEIRAY, HAEKMEZLIE 3 P, BARE 0~8h
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WAKEERS, 4TAKER. £ 8~24 hAK
BN, 6 B R E S LT B Y'S-816 4 T4
HAEKH, ZM Bk AR K BRI, AR
B Uf. 24 hJa, MAITEEFAATE YS-816 M= Ol
RRE, T AEKRER, RmrEpB, Kk
FRE TRV TE AR R G OR, 4 AR
(H,0, %) &%,

2.6 & T B SLAT B Y'S-816 i % I8 2 1E A AL
i

80 |
70 b —=— o
60 -
50 -
40

30
20 -
10 -

O R B L %Lﬁ W BLE
P e

AFB iR / %

%%@%
B 4 E#k YS-816 RELZEAS X AFB, HIBIERZ
Fig.4 YS-816 Detoxification rate of AFB, by different

fermentation fractions

WA B AFB, EE B H A TR, — Rl
R, RGBT B B8 1 AR =Y BE f# AFB,, #4
Fo o A I 55 Ak T 1 1 AR B B 1 Y
Ty R R B, o I I A AR A A R R B i
HR, REMEMESRNAED . HFRAMEY
PR B0 B AFB, HIL I 112G B A2 I A 1 Ak 1% o T
BHER

XiF BTl LA B YS-816 K BE AP R AS A 41
Gy HEAT AFB, BiBR R 2. g RWE 4w, R
B 1R AN [ 443 %5 46 AFB, ML B8 7. T B vt
AFB, [ it B % 5 65.01%, & W X AFB, i it
B 2N 18.55%, B & M bR 2 B % & T L
W (P<<0.05). WFFLRB], W& W 2 g0
REWR B AFB,, 1M b3 VR = 00 0 B BR 2 O PR AR
AFB,™, [k, BT B I E YS-816 BBl A IF
F2 P B B ML R PR AE o 20 5 2H
TR, AT 5 B BN AFB, iR 242
&1 11.57%, X550 A0 70 45 B 954, Haskard
SECOVLEFR T8 S0 A B R AR B AFB, 52 (1) 56 o
RIL, AT E R AFB, B &E 1, XA
DAL BRASAT BE R AH f BE rp B AR, AT A R
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LIS G X I BT T AFB, ;X0 % B Ak
PR 2 BE Y1 28 100 CHN#VKIE f&, X AFB, TRt
RRE LI, W A B S B A S B
PRFTHT M Y AN, 20 PR R S 348 T, 50 B A A 4
Ja T BRI I, $Em T X AFB, W B8
B AKEEL S 5T AFB, IR R B TR, O
AHT ETE, A ER A A E T R R R
MR T BRI S T I G oAb i M b
WALLE, PR NE A ABTEIE R . Xus PP
PCEE AT B 1 3d b 2 2t — R eT DARE R AFB, .
AFB, fil AFM, [, Z&#UbEE S, BEXT AFB, %
fRVEYE 70.10% $25E] 76.70%.
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Fig.5 Effect of PBS elution on the stability of AFB,
adsorption by strain YS-816

H PBS [ Pl Rl I% FLAT 3 YS-816 Al AFB,
SaW, KBt AFB, BCE, SEH BT
FLAF B YS-816 X AFB, W Ff e ukeEtt. HIE 5 AT
B, B L IRBEMLAE R, WIAS AFB, fRREROK, H
e L AT W B 2 54.76% [E & 46.53% 5 PR 3 ]G,
fll T 1% FLAT B YS-816 X AFB, N 36.47% ; M 4
BRI 46, Be B b SR DA 2] AFB,, & S
FFFHE YS-816 #il AFB, E &%) AFB, B & T2
S, ULIEIT S YS-816 Hik 5 AFB, &%)
FasE MR . Bueno ZEP AL T 12 AL IR 14 8 W I
AFB, B8 7, &5 3R A [F) FL IR A1 B AR 1) B 3 25
BN 25%~61%, KA AFB, 5 &4 IR 25 22
MR C G B 5 I, BRXT AFB, B B 2475
RIFLE 10%~50%, XRWAMREFKS AFB, &
YR —E AR .
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BT W& FLFF 6 YS-816 1 AFB, & & 1K fi# W 14 AFB, i . .
R RJE

% IR H 14.50%, FifiJ5 AFB, BERCE AN W),
HAL 4~5 h, AFB, BitEE TRE. iR
B, BRI R TR FLAT E YS-816 Fil AFB, &
SR —E B AFB,, (B2 KE 7> E R YS-816
1 AFB, A IRFFR RS, BREML ShE,
AFB, BtEE TRE, REWRM RN 36.47%, &
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Fig.6 Effect of gastric juice digestion on YS-816
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281 RAMIEARAEL

K L IR 02 I o K R i i A6 A2 K Hh 2
R, GRWE TR, REEEACAR T EE R
SEETREN (P<0.05), ®KT 1.73%. X&
RN R B R A, 2R P I PR A 2 W RE A ALY
(B CO, AT H,0), AT T =4, F=2E
TEAR WAL s A 55N & A i aT
ReRMAEMEAY . Hrr W, & TR R YS-
816 KIFILA AN et bR th & d 5, ILRE% 12
EACEMIMEA SR, FENEAHERE AR T
M YS-816 A KAefit R i 5 .

S840 )
B 7 xERRRENTHEARSE
Fig.7 The content of protein in peanut meal before and

after fermentation

*3 LEMAEAERERSEEN (g/100g)
Table 3 The content of amino acid in peanut meal before and

after fermentation

BABAE KB KB

RAZ B (Asp) 5.09 +0.05 5.12£0.09
2B *(Thr) 1.11+£0.02 1.12£0.02
# R (Ser) 2.07 £0.07 2.06 £0.02
2284 (Glu) 8.60 +0.14 8.66 +0.13
H & (Gly) 2.41+0.02 2.45+0.02
AR (Ala) 1.69 +0.02 1.74 £0.02
FRAE (Cys-s)  0.54%0.03 0.57 £0.02
HRAFL *(Val) 1.72£0.01 1.76 £ 0.02
E AL *(Met) 0.29 +0.04 0.34 +0.02
R RE *(1le) 1.44+0.01 1.46 £0.03
ZREL *(Leu) 2.85+0.02 2.88+0.05
B4R B (Tyr) 1.41+0.02 1.44 +0.04
FAREL *(Phe)  2.20+0.02 2.20 +0.04
HEBL *(Lys) 1.42 £0.02 1.44 £0.01
2 2B (His) 0.90 +0.00 0.98 +0.02
A& BB (Arg) 4.93 +0.06 5.00 £0.08
Jit &84 (Pro) 1.81£0.02 1.84 £0.02
BRI 40.46 + 0.44 41.08 + 0.64
SO 11.92 £0.06 12.18 +0.21

E:* A E R AR,
282 AMYTRARESER
B T B LA YS-816 & B AL 2E ¥ AT 5 1Y 2 5t

M &AM MR 3 s, KEERAEAER T B R
GRS T 1.53%, HhanRastms

% BT 2.18%. 7;2@%?“92#8): Db R B IER
TR AR A= RS = B T 2.30%.
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17.24% 1 1.41%. X B AR E K ZE /A B
R G, 1AM RERRSEMELTER
R EGREEA e RN, ik, ARG R
KW, AR B S R E RN A TR

3 Zhip

KT RIREH, B TR IR B
FUVRAR KT, i 4 BRI bR, X B LR
LB T FLFF 5 YS-816 XF AFB, Mt bR 2R fe i, XF
TEARH AFB, RN 54.08%. I8 IE M 5 K T
A L5 5 AFB, FIBLRR R, R DA % 7L
P Y'S-816 = B i b A I Bt A FH o P A1 25 1th 5 25
Ko E. PBS K E LIS 0 1 ko &
B, BITESAFF B YS-816 F1 AFB, LRI E &%
FE MR o dJE UL T R R S AR AR R v 2 B A
AR EEBN, SRRWUKRBERAEMPEAR
MRIER ST E WS T 1.73% 1 1.53%, TR
EIRMEA TS, gL, AHEIUHE K& T
FF YS-816 HL A B AF Mt B A6 A2 4 v v ith 5 2 2 1
e, TEA™ i TRk 2 A AU AT — 52 BN R 5
JE SRR A gk @ T YA R AR, TR L Z, 7
o R AR BB e T o
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