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SERIEMAR A B T2%I bR R Rl L2 B —Fh A BRI S, Sk B M
TAPRLRE S h TR R Y (82%) & T2k B ERIAISE PR TR S (40%) o FR[E 2022 4F
TRk R A R il 52 2 PR B RE TS O, oIS FOR IR AN RNER B 5 b
W& # R BL (AFBL) AN A S R A EE (DOND J5 4. WM B R CAM S e T 400
Z A, b AFB1 HI DON XS iR R RHE R G F oM™ 8. K E K EHARWRL,  HEant
BHEAGRAR, AR ERNS . Gl ) T A BT SR . I, Bk 22 4 v b Ao ke
T EE TR R A B AR JE B . ASHIT AT B AE 7> B 00t L B = P A AFBL T DON ) i A= T A2
224y, HRFRAEARF 2 1F R4 AFBL FIl DON FIFEMRE, T T XS IR AR,
SRR 9T 2 25 T B 2 A TR TG A v 27K BRE A A o AFBL R DON [ BRI . 32 LT 78 A 2%
LI

(1) F#f# AFBL K DON B#RFIPZH A IRIE AR5 L& TR ENIR LIE N

AFB1 1 DON &M, MIRVE T ZPDME . 2= F 98 B R S0 =5 ORAF IR R b o gk

AT B fi B 2% AR R OB IRE , RIS — BRABE IR PR b R IR I BTk . AORITHR 73
NEEARE, B TORE TR L. AR, BERR. ATk e S 2. R
F ELISA {57 S iX +—FR Ak AFBL A1 DON (¥ BE AR 2R, f 20 5% — Mol B 2 FAT 1
ECL1.2 MM Btk, ZBEM NI SRR, B0 O A e AT TSR
ZH RN AFBL Al DON P& ARZR 43 58 82.77%. 49.49%. 7 4h ELISA 7 St 2k b
ZITEMRS 0T AFBL il DON MR, 4550 RoRiX JURh 253 ok A AR AR, T (R IR
IR, 5 WK H S 85 A T TC A (s P s 9 B Ak e

(2) WPk ECLL.2 FEfTg 3R A AAL RIS — 0 %6 tH I BT Ak ECLL.2, LAXT AFB1
H1 DON B&fiE s M, IRBEHAEAFEE (30°C, 37°C. 40°C) . Hf[E] (12 h, 24 h, 48
h) « pH (pH4. pH7. pHY) . HIKE (1x105CFU/mL. 1x<108 CFU/mL. 1x10’CFU/mL) X}
AFB1 il DON &R 5] . EAFREE R, 37°CH # ik ECLL.2 X} AFB1 Fl DON F&fif 4%
B EAFERE R, Bikk ECL1.2 /M 24 h X} AFB1 A1 DON [ % fEAE pH T,
Bk ECL1.2 7F pH7 2514 R4 AFB1 Al DON [l fpe ;s fEAFREKRE F, ME K ECLL.2
WRIEDN 1108 CFU/mL %} AFB1 £ DON B fif# A i . bk ECL1.2 X AFB1 A1 DON fiz fE:
SN I 37°C. YEF] 24 he #14A pH 7.0. B 1108 CFU/mL.

(3) Btk ECLL.2 AR 27K $RIBONT XS T KL AFBL F DON fRFERUR AT 7T 5%
MR Ee BT, Phit 1 180 R 1 HUSEERE. AEREIT. HEPE AA XS, 77 9ATH (1~21
KO FUEHE (21~42 KD WA BT SR, A ES RN 6 AN, BHIANER, B ES

HR8, WG dl: A CGEREARD « B4l GRIGER, BRI & B 1 KA T K s op 4
AFB1 il DON & &4 ik %] 70 1 1000 pg/kg) « C 4l G HR+1x10° CFU/g ECL1.2) .
D 4 (i3 HAR+2x<10CFU/gECLL.2)  E 4 (i3 HHR+0.05% 2 /K& (LA g R A
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RIEAT=4:2:221) ) F4H GRE FH+1x108 CFU/g ECL1.2+0.05% 1 24 /K 2k LA : B e
AR A #=4:2:2:1) ) o R30S @I RS AR KR . B FRRAR 2 . IR LI
JFEWE B LR S5 fE f AFBL A1 DON 55 Fefs a5 B e BORE A28 B AN K BE L LI AR A TR
by FEBEA TG ZRD) v K il SR IX R G A8 br, PRI AR ECLL.2 Firhz)
HKIRIAE AR PR B R EF SR . SR Bn 56 B HAHLL, 5% C. D E Ml F 4HIYhe
MR Z A A4 K IHIHIER, REMIFHEE (P<0.05) , BHELILASFEAHRE
RRFEAC (P<0.05) , A% F 4 GRAERBEHZKRED SokRE, Bl C. D,
EFlF B EREANIETR; R C. D. EMFAEZEIRE TREXIHHEA . HIEDM
AR # (P<0.05) 5 % C. D+ E Al F ZH3%&{Fh AFB1 1 DON % &\ 3 {1k (P<0.05),
21d fil 42d ifigH, &G4 AFBL S ELREZS (P>0.05) , ik C. D. EMF4H
DON % &R E MK (P<0.05) , i3 C. D. E M F AAFAEAfAL- AFB1 F1 DON & &%
FHIEIL (P<0.05) ; %K C. D. EAIF A / AFBL A DON X IR & B R B 1
% C. D. EM FARERIC 7 G h B REEl (AST) . BNFEEEE (ALT) FIBE#E
&l (ALP) 35 (P<0.05) ; iX5% F Hil C ZHREA AL M# AFBL K1 DON 5| A2 i) -4t o i 1
AL RBERITRIE KRR, 1R36 D A1 E 41 B KPR E: 356 C. Dy E M F 416k
R AFBL F1 DON X i FhS (05, 5 286 e FE AN 286 v 5 B g DR P 1) L A
EWIN (P<0.05) , & AR 53 #K (P<0.05) . JEIE N & W A B A MIX RT3
5iX% B 4L, 5% C. D F1 F 4¥¢& 7 Chaol f54L. Simpson 544, Shannon fi%F1
Observed species 184, %41 OUT #HIE K, & 1 B W 2 EMFLE, NI SHEH
WEDTET KRB K T B RESE A, RIZEAE B ECLL.2 e 24 K $AE I /KT R 2@
SEINPEREE T AN F2 B, FEJR/KF B SG I BRAE S F2 5, AN Il 2k v, o i
TAE R, AT B . AR ARG T, W5 F A GRA IR 27K 388D &%
Rtk 556 B AL, I8 F AP R TT. BIRW T FER R &, T
TR S AR EEEWNIEE . A EEH ST A, SRR EEHERE. 5
WIS A QUL R F AT IKCPEE T E R R T, AR, BRI ) R
% ERUIREE. A EBFE LT &, S E R TV R 255 RE RNl
BT RIR, 5 F ARV B M ECLL.2 #8HC Hh 27K BRI T IS A KR RESR i S AR N T R
(YRR R RO R Bpe t  ANTIE 9y e A B % e A B 5 v 4G 45 7E A XS Ak P9 B A AFBL T DON 1
FASR AL T BRI At S ARIEAKHE .
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Screening of probiotics and Chinese herbal compounds for

decomposition of AFB1 and DON
Supervisor:  Prof. Yang Mingfan
Master Candidate: Wang Jing
ABSTRACT: Global monitoring reports show that 72% of feed and feed ingredients
are contaminated by more than one mycotoxin. The contamination rate of mycotoxins
in feed samples from Asia (82%) was higher than that in feed samples from Europe and
the Americas (40%). In 2022, feed ingredients and formulated feeds in China are
generally contaminated by a variety of mycotoxins. Among them, meals, corn and by-
products, wheat and bran are easily contaminated by aflatoxin B1 (AFB1) and
deoxynivalenol (DON). More than 400 mycotoxins have been identified, among which
AFB1 and DON are the most harmful to feed and feed ingredients. Livestock feed on
moldy feed, such as low feed conversion rate, slow growth rate, decreased immunity
and reproductive disorders and other symptoms. Therefore, it is urgent to develop safe
and efficient products to degrade mycotoxins in feed. The purpose of this study was to
isolate and screen probiotics and traditional Chinese medicine components that can
efficiently degrade AFB1 and DON, and to study their degradation rates of AFB1 and
DON under different conditions. The in vivo experiment of broilers was carried out to
explore the degradation effect of probiotics and probiotics combined with traditional
Chinese medicine water extract on AFB1 and DON in vivo. The main research contents
are as follows :

(1) Screening of AFBI-degrading and DON-degrading strains and traditional
Chinese medicine components In this study, coumarin and styrene oxide were used
as substitutes for AFB1 and DON. Preliminary screening of toxin-degrading probiotics
was carried out from sludge, rot leaves, animal feces, rumen fluid of cattle and sheep,
and strains preserved in the laboratory. Eleven strains that can grow well on the
preliminary screening plate were obtained. With liver protection and detoxification as
the screening criteria, four traditional Chinese medicines, hawthorn, atractylodes,
artemisia capillaris and dandelion, were preliminarily selected as standby medicines by
consulting the data. The degradation rates of AFB1 and DON by these 11 strains were
detected by ELISA kit. Finally, a strain of Bacillus subtilis ECL1.2 was selected as the
backup strain, which was a probiotic preserved in the laboratory. Its biological
characteristics have been studied in the early stage. The degradation rates of AFB1 and
DON were 82.77% and 49.49%, respectively. In addition, ELISA kit was used to detect
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the degradation of AFB1 and DON by single Chinese medicine in vitro. The results
showed that these Chinese medicines had no degradation effect in vitro. Because of
their hepatoprotective and detoxification effects, they were later combined with
probiotics for in vivo degradation test.

(2) Optimization of the conditions for degrading toxins by strain ECL1.2 Based
on the degradation rate of AFB1 and DON, the effects of different temperatures (30°C,
37°C, 40°C), time (12 h, 24 h, 48 h), pH (pH4, pH7, pH9) and bacterial concentration
(1x10° CFU/mL, 1x10° CFU/mL, 1x10” CFU/mL) on the degradation rate of AFB1
and DON were explored. At different temperatures, the degradation rate of AFB1 and
DON by strain ECL1.2 was the highest at 37°C. At different times, the degradation rate
of AFB1 and DON by strain ECL1.2 was the highest at 24 h. At different pH, strain
ECL1.2 had the highest degradation rate of AFB1 and DON at pH7. Under different
bacterial concentrations, the degradation rate of AFB1 and DON was the highest when
the concentration of strain ECL1.2 was 1x10° CFU/mL. The optimal degradation
conditions of AFB1 and DON by strain ECL1.2 were as follows : temperature 37 °C,
action time 24 h, initial pH 7.0, and bacterial concentration 1x10® CFU/mL.

(3) Study on the detoxification effect of strain ECL1.2 and water extract of
traditional Chinese medicine on AFB1 and DON in broiler feed In this experiment, a
single factor experimental design was used to select 180 1-day-old healthy, close-
weight, male AA broilers, which were divided into two stages: early stage (1~21 days)
and late stage (21~42 days). They were divided into 6 groups according to body weight,
with 3 replicates in each group and 10 chickens in each replicate. Experimental groups :
group A (basal diet), group B (experimental diet, that is, adding moldy corn and corn
spray powder to make AFB1 and DON content reach 70 and 1000 pg/kg, respectively),
group C (experimental diet + 1x10° CFU/g ECL1.2), group D (experimental diet +
2x10° CFU/g ECL1.2), group E (experimental diet + 0.05% Chinese medicine water
extract (hawthorn : capillaris : atractylodes : dandelion =4 : 2 : 2 : 1) ), group F
(experimental diet + 1x10° CFU/g ECL1.2 + 0.05% Chinese medicine water extract
(hawthorn : capillaris : atractylodes : dandelion =4 : 2 : 2 : 1) ). At the end of the
experiment, the growth performance, nutrient apparent digestibility, AFB1 and DON
contents in serum, liver, breast muscle and feces, immune organ index and relative
length of digestive organs, serum biochemical indexes, liver and intestinal tissue
sections and intestinal content microflora of broilers were measured to explore the

effect of probiotics ECL1.2 and water extract of traditional Chinese medicine on toxins
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in vivo. The results showed that compared with the experimental group B, the
experimental groups C, D, E and F could effectively alleviate the inhibitory effect of
toxins on the growth of broilers, significantly increase the average daily gain (P<0.05),
and the F/G ratio and average daily feed intake were significantly reduced (P<0.05).
The experimental group F (probiotics with traditional Chinese medicine water extract
group) had the best effect, and the experimental groups C, D, E and F significantly
reduced the mortality of broilers; groups C, D, E and F significantly increased the
digestibility of crude protein, crude fat and calcium in broilers (P<0.05). The contents
of AFB1 and DON in feces of group C, D, E and F were significantly decreased
(P<0.05), while the content of DON in group C, D, E and F was significantly decreased
(P<0.05). The contents of AFB1 and DON in liver and breast muscle of group C, D, E
and F were significantly decreased (P<0.05). Groups C, D, E and F improved the effects
of AFB1 and DON on liver organ index. The activities of aspartate
aminotransferase(AST), alanine aminotransferase(ALT) and alkaline phosphatase
(ALP) in serum were significantly decreased in groups C, D, E and F (P<0.05). Groups
F and C could effectively alleviate hepatocyte steatosis, necrosis and diffuse watery
degeneration caused by AFB1 and DON, while groups D and E had slight watery
degeneration. Group C, D, E and F could effectively alleviate the damage of intestinal
mucosa caused by AFB1 and DON. The villus height and the ratio of villus height to
crypt depth of jejunum were significantly increased (P<0.05), and the crypt depth was
significantly decreased (P<0.05). By analyzing the microflora of cecal contents,
compared with group B, group C, D and F increased Chaol index, Simpson index,
Shannon index and Observed species index, increased the number of OUT in each
group, and improved the diversity and abundance of intestinal flora. Comparing the
microbial structure of cecal contents in each group at the phylum level and the genus
level, it was found that probiotics ECL1.2 and traditional Chinese medicine water
extract mainly increased the relative abundance of Verrucomicrobia at the phylum level,
and increased the relative abundance of Lactobacillus at the genus level, thereby
increasing intestinal beneficial bacteria, changing intestinal microbial composition, and
regulating intestinal flora. Among the experimental groups with different treatments,
the experimental group F ( probiotics combined with traditional Chinese medicine
water extract ) had the best effect. Compared with the experimental group B, the
abundance of Verrucomicrobia and Syntrophobacteria in the experimental group F was

significantly increased, and the abundance of Bacteroidetes was significantly decreased.
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