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BE: [EHY ARIMRBITN 3 AEA CRAA A: ER) N BEMAERBY; RIMA B ER0HKE
EEEER I, WA C A ALY, EROREBFAMERKEGEHRE) HtEWESE B (AFB) WRMMER, F
3 34 R N AFB, AT A K b B Rt i A B KT B B R AR IR £ R (73] (1) pH A 2,04 6. 0.
8.0 kB h vk A (PBS ). AT B R A T3 T R M/ x AFB, B9 R 86 A5 (2) S % AFB, &y
HoHF; (3) RMAN LS AFBY M EAARAREM; (4) 240 A 1 B M AA WA, M N 8 ML,
P BB AR A 43O\ AFB, AT A KM A B i & A K T e . D2 RT (1) 5 AR ERA & 1F T R MR 4 & AFB. Y 6E
FANGF R B>C>A; (2) KMA B A 10 min Py &t AFB, ® MR & 2] 97.69 %, E 60 min i —E A7 96. 03 %A
b, TREA AL C 60 min FXF AFB BB A RE; (3) S5RIHA AL CAEELER, HRIMABETRIMA B 5
AFB, J¥ ikt SRR B Mt R 4K (4) GRAE4 A, AFB AW EREE. KREMMEETH, HELEEW
A (P<0.05), miFEEE (TP). H&H (ALB). 3R&H (GLOB) AKTHEZETH (P<0.05), 3 AR £k
REAFG AR, RIA B 6T FREFFAN AFB TR E M (98.98 ug-kg') B 12 i i & A KT 8y PR,
BB IHH A F CREFEE. (4] 3 MR M7t AFB, 4 — & R RHER, RIEA B oy 1 A 2% B4 T &M
AFOR A Co BRIAR, FRMA BB FHAFB G R X Glatd, 5HvERSRECEBMME S, BIEK
AFB, 3 £ 2 9 /6,
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Binding Assay for Aflatoxin B; by 3 Absorbents

LI Juan-juan, SUO De-cheng, SU Xiao-ou

(Institute of Quality Standard and Testing Technology for Agro-Product, Chinese Academy of Agricultural Sciences, Beijing 100081)

Abstract: [Objective] In this study, the in vitro sorption of aflatoxin B,(AFB;) onto different absorbents was characterized,
and the in vitro assay result was verified by comparing growth performance and serum protein levels of broilers exposed to
aflatoxin-contamination feed. Three absorbents were product A (the main component is yeast cell extracts), product B (the main
component is HSCAS) and product C (the compound of yeast product and HSCAS). [Method] AFB; binding capacity by three
adsorbents at pH 2.0, 6.0, 8.0, simulated gastric fluid and simulated intestinal fluid condition, were compared. AFB; binding speed by
three absorbents in vitro conditions were compared. Stability of absorbent-AFB; complexes in vitro conditions were studied. A total
of 240 broilers were assigned to 8 treatments, and the effects of three adsorbents on growth performance and serum protein levels
were compared. [Result] Product B showed the highest in vitro affinity for AFB;, followed by product C and product A. Product B
bounded 97.69% of the AFB; in solution in 10 min, and it remained over 96.03% in 60 min at pH 8.0. Product A and product C did
not show the same efficacy as product B. The product B-AFB; complex was much stronger than the other two kinds of complex in
vitro condition. Feed intake and weight gain decreased (P<<0.05) and feed gain ratio increased (P<<0.05) in the treatment fed
aflatoxin-contaminated feed as compared with the control. Serum total protein (TP), albumin (ALB), globulin (GLOB) levels were
significantly decreased (P<<0.05). Product B (0.15%) increased growth performance and improved serum protein levels, product A
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and product C did not show so effectively as product B. [ Conclusion] Three absorbents all showed binding capacity for AFB; in
some extent and product B could bind AFB; more effectively than products A and C. These results indicated that product B could

alleviate some of the toxic effect in broilers. It might prove to be beneficial in the management of aflatoxin-contaminated feedstuffs

for poultry.
Key words: absorbent; AFB;; absorption efficacy
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[F50a X) w52 (aflatoxin, AF) j&—2&
SRR G, (8 BRI 2 AEAE, 2w
o (A flavus) sz A4 % (A, parasiticus) ™~
R, R LK AF E B By By Gy G % 4
FE, HA DL AFB #ElE s, A2 AL 10 £,
LRI 68 £, Ak, ZEARSe ikl AF & BRI T4
B DA, —fELL AFBy /F b S I I FE AR
AF T {5 B AR, B BRR s A A |
Ko, CRTAWTFTHEE Y AF BEVEAE 2 — A b
R, Ml KE, AF BER R Ly L i
(R PECY, A — S SR i IO B, B s
KM, AFB, 2 s, B EBUE T p e,
SNl M 3 pa50 TWHILIERL AFB-8,9-F A kY, 5
DNA 4%, JB/ AFB-N-SIEA i &40, ff RNA
HRZIE, BRAR T HFIEI & e, I A R
EATEAESR, & AF hEREUEIREE. A
1960 AETEA 22 “RXG X 7 FEEER LR, BEE TAE
B EBULT AR TR MR RS T AT
TAERL, A R A AR I B K A
B IR U0 T b L A A AR R 2
% RE 240 M B S I A R B 0], A R e 3 R AR
PVPP (—Fflig) &g e mimy p ), gedh, i
AFAE FHAS AR PR S R0 P 4 i B S B 0 L it B 2
W R 6T IR B FRVE ORI, R8Tk —
SEARAMRIG, AW I LE A [ R B 4 A R B R 5 A
AFB; e JJIIFIT WP T TE . IR S #E R
AR VIS, PR PR 0 R0 1R A R 818, [
WFFEUIN LY RSN J7 72 B8 BT AR R B 7)) 25 1 2 2%
R B RE, AE R — AV F B, 2R E] <O
M W FIIAE WA R T AR T A ik
PARBGAIE S50 S Ak, B f i ol 2 1) B 11 75 25
BT, 2R G LU & Al B 704 P A0 R O 5 s e
ZUOL, LRl () S 1) LY ASHIE S 7 T 5 A A
B, PR AR T AL TEFR S, WF9T 3 Fh AR PRI
B4 & AFBL IRIRE ), WRPHFRIS, & AFBy 1A 1T 1)

AR, WIHH-AFB, EA MR ENE. S —Jr i
Lt 3 PR BRI AN AFBy AT XS I3 2 1 /KT 1)
SO, PPANIR PR FRIE S A IRV E AR
1RSI
1.1 RIEM R
1.1.1 {{# BP310S/310g 744 H1 K1 (fil 5 3¢ 2 Fl
Wraw]) s THZ-82A B HR R B s (VLo aaTli
RITAER] D 5 CRLBRX .0l (HARHLAFD
Agilentl000 1 s AH (LA (FL & 2 e 2,
EH 7S AT S22PC Mu] WA GBI (Ll
BHEARARAFD .
1.1.2 ®7 =WMESHE B, (aflatoxin By) Frifih
(EHE Alexis ~w]) 5 HEE. Ol (B, Fisher
AT HEAEE (pepsin) (1 :10 000, dbFER
WA ARA R A 5 JHEE AN (trypsin) (1 : 250,
M Gibco AT 5 WEER. BERRE AN, WEER A
BEIRA A, SULEh. EhIR. S GO pral,
et R AFD .
1.1.3 R 3R (BT B, W
A RS h R BRI WP B 2k
Iy KA FIERR Eh s WA C: s MR BERE TR,
TR EERE, KAERERED -
1.1.4 £ AFB EREH & ¥ AFB bR s T HE
Ji AT AE /> B K b, VAT S LB FE R RE (7
X, T L. 2 HPLC K|, AFB,/K - 98.8
Ho-kg™ (EEBME N 100 pgkg™ o
1.2 HPLC ;X#&M AFB, 2514

i FE: OD-5 Cyg #, 250 mmX 4.6 mm, FiJ¥ 5
pm, SMT A #]; Fght: K+H i+ 25 (60+20+20) ,
PEERE); Wi 1.000 mlbmin?; . Sk, gERE
AR 20 pls RIS : A IAS, WoRPE A 365 nm,
R 420 nm.
1.3 {KIMRIEF55%
1.3.1 FEBRBAM T R 54 AFB ik 170 I
10 ml AFZEM O, %R 1 Prosidir b, A~k
H3ANEE, BCFHE.
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Table 1 In vitro experiment design

AbE 20 pg-ml™* W B 57 A W B 7] B B3 C

Treatment AFB, Product A Product B Product C
(ml) (mg) (mg) (mg)

a 05 75 0 0

b 05 0 75 0

c 05 0 0 75

d 05 0 0 0

H pH 2.0 1) PBS ¥ ME 2245 30 42 10 ml,
37°CIEIE RS 1 h )5, 4 000 r/min 5.0 10 min,
HPLC 7052 _E3i5 i AFBy &5 & o B AN IR B 1)
AEFE, BRI R e AFBy AR SRR . T pH
6.0, pH 8.0 1) PBS % N T B« N T/ 4%,
AL B3R, AR (1D R (2) 40 BTS00
B Q (ugmg™ AR Y (%) .

_ LG GV (L
M
Y =1- C (2)

0
X, Q: WP (ugmg™ ; Y: WLFE (%) ; M:
W B TR (mg) : Co: AFBy #IZAWE (pg-ml™)
Ceq: T 135U AFBy [IRIE (ugml™) 5 v: &
FAERL (mD .
1.3.2 BMAEE AFBHEERITN Wk 1 frosik
ITAREE, R4E 1.3.1 &55, PRI TIRIRILE A
AFB; M08 41 (pH 8.0 ) PBS ¥ i) & 4% % 10 ml,
S7TCHHIR IR, 2 HIfES 10, 20, 30. 40. 50. 60
A3 BRIRE 4 000 r/min #5.0 10 min, HPLC 5 il
i AFB, S, BN 3 ANEAE, BCTFIME. 1R
A (D F (2> Zr k&N I R s & Q
(ug-mg™) FEFRY (%) .
1.3.3  fo[A] BRARA A X R M7 -AFB, B AR E M
4

(1) W& 1 FroadtATAb 3, ] pH 8.0 [f) PBS ¥
SEAY, 37TCIHIEHEY, 1hJ5 4000 r/min 20> 10 min,
HPLC iL5E E35Wh AFBy & 1o V15 H AW B 25 3%
M8 Mg

(2) B2 FiEW, feskiETinA pH 2.0 ¥ PBS
B A 10 ml, 37°CHHIEAR 2 h, 4000 r/min B5.0 10
min, WAE FiEW. PR ARE TN pH 2.0 [ PBS %
WA 10 ml, HELL EEAE, K EIERIRS, HPLC %
MEH A AFBIRIEZ . BEALEE 3 ANER, HCFEE.

(3) 4r%IH pH 6.0, 8.0 1) PBS %~ AT H .
N T/NGREAR pH 2.0 19 PBS Wi, HES (2) &
B AE

(4) $5 8 830 (3) THEL AFB, IR R (%) .

R=100x— (3

mO
A, R: LR (%) 5 m: 2 IRAEWPHRERE i
TP AFB [F& B (ug) 5+ mo: M IS BRI B 571 AFB,
LA AFB & & (ug) -
1.4 RAFREFE
1.4.1 KGR 240 LAEEE 1 HE AA bt
WATRY, BENL A 8 NAbEE, AR 3AEK,
10 HXg, Hkpdin . (L JERERY (&
HPLC & , KA AFBy) ; (2) AFB 4 (4 HPLC
Kyl AFBy /K F % 98.8 pg-kg®) ; (3D Kefith HHWR
T 1.5%W 5 A 4L (4) FEREFRRER N 1.59%W5 f 51
B 4l; (5) FEAh HARASIN 1.5%W 7] C 41;  (6) &%
AFB; FURHGAS N 1.5%M 77 A 21 (7) & AFBy HR
N L5%W ) B 41;  (8) % AFB; HARESIN 1.5%
WLBH 7] C 4. 27 A IR 2 NRC (2004) #itic
Jis RIS 21 d, A HSRESTOK, HERAEE.
1.4.2 NEHARE F*

(1) AKMEReIE R: RI05H 22 Kif R ERRE,
DL 53 0 B fr 0 st AR AR RN R, WP H S

(ADG) . X&&E (FD . BEL (FIG) .

(2) M B A fabr: I 22 RifR, HHEEME
BLBkiE 3 HOASHE T ORI, 4> B, T —20CHR
170 Ko R AEY) TREREFU TN &, F& M)
FI05E 135 S HE 1 (TP A 82 1 (ALB) Bk 5 1(GLOB)
Ko
1.5 St

SR LI EbREZEFROR, K] SAS 6.12 #HT
T2 HT, LA P<<0.05 18 2= ¢ B 3 PR ARt .

2 HRE5SH
2.1 MR ERS DI
2.1.1 T EBBEAN T R R 44 AFB, 8 17 8T

R 2 s, =il F, AR 3 Pk
FUKE AFBy 3545 AN IR B2 (R B A - W B RE T R/
W7k B>C>A. pH2.0 AT HE&MLT, 3K
B 500 0 R B BB 3 g . WM AE 347.1~680.9
ng-gl, HERBEZS (P>0.05) . pH 6.0 il 8.0 £&/F
RN TIGAAE R, 3 PR AFB, (10 Bt g 7134
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Table 2 Comparison of aflatoxin B, binding capacity by three sorbents at different in vitro conditions (ug-g™*)

pH 2.0 PBS pH 6.0 PBS pH 8.0 PBS PN i N

Simulated gastric fluid Simulated intestinal fluid

W% fft 551 A Product A 385.8+26.1cd 612.8+55.9¢d 615.5+68.2cd 532.7+77.2cd 592.8+163.8cd
% Fft 741 B Product B 680.9+£70.3bc 1335.1+418.8a 1335.1+161.3a 347.1454.3d 1295.1+281.6a
W [ 771 C Product C 440.6156.7cd 914.6+115.8b 679.6+48.9bc 595.5+61.7cd 614.2+63.8cd

A JE AR EEROR ZE R B (P <0.05), MFPEEORZERALYE (P>0.05). FER
Different letters mean significant difference between the treatments (P<<0.05), same letter means no significant difference between treatments (P>0.05). The

same as below

A, WHHELE 614.2~1335.1 ug-g’t. 7E/FI4
1, WRERFR A X AFBy B RE ) LB E =R (P
>0.05) ; W5 B £ pH 6.0 Al 8.0 41~ X} AFB,
(W B g ik %) 1 335.1 pg-g™, 5 pH 2.0 FIAN T B
ZAF PR GE ) B =R (P<<0.05) 5 WRHF C
7 pH 6.0 41 IR 679.6 pg-g™, SHE AN N
I B e 0 22 3% (P<<0.05) o

2.1.2 WHEH %A AFB AR T o EEHE WK
Ji7R, pH 8.0 &A1, 3 TR FI%T AFBy W Bk 311

e () A ol UL B e [ ) C
_ Product A Product B Product C
120
E O00f » -
k]
g 80t
“:ﬂ
2 e0f
2]
a0t
;
= 20 b
0
10 20 30 40 50 60

[H (] Time (min)

ARSI 3 Fh R B 50 X6 AFB, IR B 1R R 9 Lk A
Fig. Comparison of AFB; binding speed by three absorbents
at different in vitro conditions

R 3 RN RREIFHTIRMIFS AFB E SRR AT LLER

Hr AR, WA B KT WA A BT Co MR B 5
B HEMH I [t AFB, IR F P45, 10 min BB R &
1A% 97.69%, H 60 min WARERE, W 2AE 96.03%
DA b o MR A X AFBy W BRIk BISP i,  E28
10. 20. 30. 40, 50 60 7B IR bt K 4351 4 28.93%.
81.82%. 68.60%. 97.02%. 55.37%#1 63.64%, Ffits
IR RE A, R B B AR B4, (HURE 58 P A 1
s, MWL C 78 60 min A X) AFBy (1 B — B Ab
TR B 5 AR B B C A B SR A
2.1.3 A EBBA& M RIF-AFB, £ & A E B
B N 3 PR, e ARSI
5 AFB, JE RS A AR AR E MR o, TR A1 T IS .
FERRTESAE R, W pH 2.0 (1) PBS R T/,
3 PR B R A A AR R AR RIS, AR B R AE
6.01%~20.09%. Ifj7F pH 6.0 1 8.0 £ PBS I A T.
Jarir, S A A RS e AR R AR IR AT 0~2.97%.
ARG N, W B-AFB;, & &R bk
BILE bt A-AFBy AT C-AFB, 2614
. £ pH 6.0 A1 8.0 1) PBS WA Tl b AN I
W B, BRAS7E pH 2.0 ff) PBS WA LB W, Hi
WE B A4 Ky 6.01%F11 10.24%. [R5 C-AFB, 7F
pH 6.0PBS ¥ i H il R %k 0, e 4 A R B 571 A
1 C 585 % B U S G R A

Table 3 Comparison of the stability of absorbent-aflatoxin B; complex at different in vitro conditions (%)

EREgLTLES pH 2.0 PBS pH 6.0 PBS pH 8.0 PBS ANTH#B NI
Complex Simulated gastric fluid Simulated intestinal fluid
W Bt 5] A-AFB; Product A-AFB; 20.09+2.66ab 0.21+0.12e 0.43+0.06e 22.42+3.91a 0.43+0.45¢

% Bt 57 B-AFB;  Product B-AFB; 6.01+0.83d 0.00+0.00e 0.00+0.00e 10.24+1.68¢c 0.00+0.00e

% Bt 57 C-AFB;  Product C-AFB; 18.77+1.36b 1.33+2.31e 0.00+0.00e 11.44+1.00cd 2.97+2.95¢

2.2 HHYRAFRBERSHIN tb (F: G) Mgmik 4. L 4 nl50, 3 Frukpe7)
2,21 BHAAAFGEKEENTE ARAHE AR ECEE AT Y AFB, HH(98.98 ugkg™

XA HIEE (ADG) K& (FD . BlE

MR AR KPR RE . L BERtAL LR, AFB, Z1iXE0 XS
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ADG &% F[%(P<0.05),F : G &% T (P<0.05),
FI W78 (P>0.05) o AFBy 54 FHRLAS Ik bt
7 AL By CixX 3 ANMGEEAREENS 23531 L AFB, 4148 =
T 19.63%. 18.86%. 19.98%, 5ILAti4] S 2 (P
>0.05) . AFB;5 % HARES W7 A By C, RIfF
A F G AFB AT FTFEL (P<<0.05) , Ziillt
AFB; 41 %% T 18.6%. 9.8%. 10.46%, 5FEfitizlIc
Ex5t (P>0.05) o SAMALERA ARG ADG. FI.
F:GERAEZE (P>0.05) .

x4 TREEMFIHEN AFB HIPI1FBE K I aERI RN
Table 4 Effect of different adsorbents on performance of
broilers fed AFB;

pusi! PR E KEHE BLHELL
Treatment ADG (9) FI (9) F:G
LR HM Basal feed  26.51+0.54a  849.30£3.02a  1.52+0.03bc
AFB; Aflatoxin B; 22.77+1.16b  826.70+71.42a 1.72+0.12a
W% B4 751 A Product A 27.60+2.34a  861.53+110.03a 1.48+0.06bc
W% Fff 71 B Product B 26.26+0.94a  857.03+62.43a  1.55+0.06bc

W7 C Product C - 25.14x1.74ab  862.11+32.29a  1.63+0.06ab
AFBL+IR T A 27.24+1.41a  802.27+#81.34a 1.40%0.15c

AFB;+ Product A

AFB+IE 7] B 27.05+0.57a  882.30+53.93a  1.55x0.06bc
AFB;+Product B

AFB+I i C 27.32+2.86a  877.10+29.06a  1.54x0.11bc
AFB;+Product C

2.2.2 M AW IE & B AT HPE AR

ARBEXT AT RS G R BT (TP) « [ (ALB) .
BEEH (GLOB) AKFHIEm N 5. W7 B feli
FHOEEHEN AFB VG Yt H R (98.98 ug-kg™) AT I
THEAACE AR, WP A R C R AR % . 5
THZHELES, AFBy 4156 X9 1M TP ALB Al GLOB 7K
SRR T 38.7%. 11.4%. 46.2% (P<<0.05) . 5
AFBy A1LEEE, 5 5 FURA IR A AL BEZH IR 505
i TP F1 GLOB /KA ifm, HERARE (P
>0.05) , I ALB 7K 2 3 fm BE A AL K F (P
<0.05) ; V54 FURRER IR 51 B Ak B 2H X0 X IfiL 3
TP. ALB. GLOB /K*V-4 54t AFB; 4135 T 33.98%.
16.5%. 57.4% (P<<0.05) , iLFIFERELLAK; 59H
FRES IR C AbFRAREG XS M3 ALB IA 25l H
K, TP Al GLOB /KF- 5Lt 4IAH b 4% % 5+ i
# (P<0.05) . WLFHF AL By C AR5 M55 TP,
ALB. GLOB /KF53tat HR4 LR % 2 5x (P>
0.05) .

#5 ARRMIFIFIRA AFB B A{FIBIEE AT

Table 5 Effect of different adsorbents on serum protein of
broilers fed AFB;

Posiil BEA HaH R
Treatment TP(gLY  ALB(gL?) GLOB(gL™
JERtH R Basal feed  29.11#3.57a  10.69+0.77a  18.89+3.88a
AFB; Aflatoxin B; 17.85+7.02c  9.47+0.53b  10.17+4.43b
WiB# A Product A 27.74%3.7l1a  10.474#0.97a  17.28+4.52a
W47 B Product B 27.69+2.86a 10.59+0.86a  17.10+3.35a
W7 C  Product C 28.33+2.94a  10.51+0.87a  17.82+3.10a
AFB -+ 7] A 21.13+4.44bc  10.91+0.85a  10.22+4.76b
AFB;+ Product A
AFB -+ 1551 B 27.04+3.18a 11.03+0.60a  16.01+3.48a
AFB;+Product B
AFB .+ 5] C 22.56+4.30b 11.07+0.82a  11.48+4.91b
AFB;+Product C

A \/\
3 iTie

SRt 2RI RE TR, BB 5 R AL A
NI R AF B8 e — e Rk
BAR, Eot, WEHE S AEDuE L BT S
AFB, &, MIHZ H a2 KT, 305 7E
TG 05~1 h Ty Zak s, Dk, Jui e
WIRTTREZ M 45 & AFBy, & RIFIRBR ) 1 — 7 T
I, BLREEEMSGAEHEER, EMNERARIT
W R, AR B 710 5 2 35 ) 26 kB 5 HE HH A4 4h
B R AR R 5 2o s fa
3.1 DR B XF AFB, B R IFHY IR FIRR

W B R 2 o M ARRERR 25 o ASHIFZT AR W B )
B UL RIS A AFB i 1. W&k &, #kE
13 PR AU DU T AR AR CBED )\ T AR PR A
Fr it JE SRR S, W2 IR R R 260, 1 M
SERI, A SIY L ARTES T TR A PH BT A
A4 FAA i TP ) LT AN P, I L, TR
7 FELAT R B e, AT LA R B 5 o B 2 - R A 1
TfE P, DR, R IR o 2 R 2 T e
W B LA S F A AFB ML,

AT, WINF B X AFBy WS fig ) 2E R T
ZAF N W%, BEAE pH R B S35 n, pH 6.0 Fl
8.0 I}, TAF 5o I 1T I R A YV 0 O P A IR i
o HYR R, HYONT AFBy I B AEAE T2 30N o B
5 pH MHEIN, HTE4 kTS, AFBy IR PR35 0.
B A HED, W) B ESAGIE P 45 A AFB,
BERAAE R IGORIE N -
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Phillips 2?2451, HSCAS X} AFB; 1M E ]
RELE 30 min Ik FSEAT, Pimpukdee 25151 £ 1,
NSP (—FpEafik iR SR B 77D 76 5 min IH 45 &
AFBy, 2 hikF¥H. ABFIH, W B 7 pH 8.0
ZAFF, 60 min NI EE— B ALTE 96%L -, R 5]
B 45ty AFBy IARPHHH AR, BB p A 5
RSB FRARE

Sarr 252100 AFB, 1 HSCAS JR-A 45 /N BE IR,
STAVRAEVR P W R R B« s g A AFB,
LR S R A A e, R DR R IR
By SPGBk, SEBAEY AFB, JfiE
WP 2N T 20%. AEG T, W] B-AFB, A4
TR RIS A P Y iekase, R R g m R T
JUTANETF B, R W 7] B X AFBy IR )
BE AL B o . R, 7EShW T R IR B PR Rk
(B B-AFBy B A RN S AEE NS4 1 ik 1)
INIREE I R AL, AF AFBy #mIEIR L, S
W B 5 RO 80K

AW B REARUF4ERFREN AFBy RIATHY
LERAERE, FHIE & (PG, X 5120t
FEEWAILL. 35 Bailey 254 iE, HSCAS KA HE
AN E ) X Y AF AT ZRAE T - Ledoux 2%
IR ER, In 1%I1 3 Rsr 4 HSCAS R B 5],
REMEHEAN AFB VG HRR (2.5 mgkg™) AT RS I 7
TP. ALB. GLOB 7K~t-iA& 2|3l H 417K ~F- . Pimpukdee
2DV R, VRN 0.25%01) E R4 A1 HSCAS (1T
BEF), AE SRS AR B (P<<0.05)

3.2 DRMIFI A X AFB, BYOR M3 Rk Z=

W BT A TR B 40 S o BN PR RS ) . %2R
B 702 2 AR REAN M BE B 20 B CURRIIR R S5
T 77 2% W AR B R K R 45 A0 ek an
P RESE IR b B T R TR, AT RO Sl e )
S i P BE I A H 25 588 (glucomannan, GM) , GM J&
— PRy T 20, B H R B TR AR SR A A Ao
7E LR BE s D BRI T

Diaz 25MHiE B 7E A AN IG5 BE pH 454F R,
PR I BEHL I Y e 245 & AFB;. van Rensburg
W5k, BDY (—FEERHEEA)) X AFB, T b
fE S8 72 . Moschini S AG T 3 il 3 g 1 B 41 it e
SR T B 770 55 A PRI B 7 A g TRl —= i)
PR ER R RR BRI BRI AFBy FIVRBE R, A4
WIS, S B FRIAE AR A6 AFBy FIVWRET g ) 22
KT P AR RERR SR 2857 (P<<0.05) o AHFFUARSN

RIS AR, W) A G AFBy (R B BE KT
WP B, XA REERIR T A 5 AFB 45 A ANl
o RS AR T MRS UE SE T X A

Karman 255t 261, e REA H 25 SR Ak 22 it
AF 5 4% FUROT AT XS 2E P=PERE 2, e BRI
e R PRATAE LA B R . 7E BAR T S
BRI (AF: 168 pg-kg™) s 0.05%5 4k 75 H i 58
B (EGM) , fe s 5 1 15 20 AT RS A KR R 1) 5%
i, AELE A% R el B, R B Ny,
EGM AR st N B2 2E R J HM (& AF: 450.6
Hg-kg™) AT AR T, SR fr . Basmacioglu 251
IRFFE R B, R0 0.05% EGM ANAEf N AFB, 75 4
FR (2mg-kg™ [ AATAS PR3 & K f i TP ALB
Er s BT, Wl 0.1%K), Fefd A E G N
KBFEREACE, TS TP ALB ZKF B A B,
(R A IE B AT H AR K (P<<0.05). AT IR
7 A BEIR UMb B BN AFBy IATA9 1) ADG 1 FI,
AR LS 2 AR, RO BRI B
BE. MREGRA—ZTEE i TV HRT AFB,
KA (98.8 ug-kg™ » WRBHF A FRINE AR A i
o A REETER ARG S AR, B
FTAE FHW BRI =, AN [ BT S50
3.3 DRMIFI C ¥t AFB, BYIR MR Rk ZE

W B 771) C A 12 b R P R 41 B il o $ 2 B 1
HEW. AW, W C X AFBy IR B 28R
TR B A TR A7 Ao WP 545 A 5 1 1 2% 1)
R TR 1 1 R R SRR B R e R,
LB C X AFBy IR, BEAT ERERR SR,
NAT TR MO BE VR, v Bl 1 B — S R B )4
SRR, X AFBy RIS B R4 SRR T BER B 2R
BRI Ao ABETTE R4 7R, FI AN R 22 (1) 2 AT W Bff
FRUTER TR B T T 1 S VR B 71 R 5k b A —
LTI 75, e R A SR

4 i

3 FHIR B DN AFBy 259475 (KR B RE T, W B 571
HOR B>C> AL R YE7R K77 B W T3 AFB,y
TR EEET, AR T, RELFIE
i AFBy X AFXS 8 55 1 H o
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