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Abstract

Two Jocal strains of chickens- Gimmizah (G) and Dokki~4 (D4) at
age of 48 weeks were used to investigate the effect of aflatoxin
(B,) at levels of 0.0, 2.0 and 5.0 ppm in the layer diet. Within each
of these levels, Mycodote® the commericial detoxifier{HSCAS) was
added at levels of 0.0 or 0.1%. The treatment period lasted for
three weeks followed by recovery period for four weeks where
birds received diet free of supplemental afiatoxin and Mycodote.

Results showed that administration of aflatoxin B, at 2ppm in the
diet significantly decreased most productive traits like egg
producticn traits (egg number, egg weight and total egg mass),
egg quality traits (albumen height, yolk weight, egg shell weight,
yolk index and Haugh units), feed intake, reproductive traits
{fertility, hatchability and chick weight at hatch) and semen
performance (semen volume, sperm concentration and mass
activity). On the other hand, hens mortality rate, embryo
abnormalities, dead embryos and sperm abnormalities and dead
sperm percentage were significantly (P<0.05) increased . The
effects were more pronounced by the elevation of aflatoxins Bl
from 2.0 to 5.0 ppm in the diet. Adding Mycodote to the
experimental diets improved all production traits.

Chickens which consumed lower ieveis of aflatoxin (2 mg/kg diet)
with Mycodote recovered more rapidly than those which consumed
higher levels of aflatoxin (5 mg/kg diet) with or without Mycodote
during treatment period. So, it can be recommended that adding
Mycodote especially, at 0.1% of the hens diet contaminated with
aflatoxin B; can efficiency improve feed intake, feed conversion,
egg production, egy quality, semen quality, fertility and
hatchability.

Mycodote®: adsorbent agent (HSCAS).



1386 EFFECT OF FUNGI TOXIN (AFLATOXIN B1) AND DETOXIFICATION
AGENT (MYCODOTE)

INTRODUCTION

Aflatoxins {AF} are the secondary metabolites which are produced mostly by
certain species of Aspergilus flavus and Aspergillus parasiticus (Peers and Linsell,
1977). These toxins contaminate variety of food and feed products, and they threat
" animals and human health. Profitability of poultry production can be greatly affected
due to the frequency of food contamination and the detrimental effects of these
toxins on performance (Huff et a/, 1988).When contaminated feeds are consumed by
live stock with relatively high levels greater than 500 ppb (5 mg/kg diet) adverse
effects such as, decreased feed intake and impaired chicks feed conversion are
observed (Abd Ei-Hamid et a/, 1995). Also, these levels caused many acute disease
syndromes, while at lowest levels they can reduce the productive performance. The
prevention of mycotoxins is the best method of controlling contamination. Yet, if the
contamination should occur, therefore, the removal or avoidance of their hazards
must be carried out. This could be done, experimentally, via decontamination

procedures including:

a- Physical, chemical, and biological removal,
b- Physical or chemical inactivation (Park, 1970).

The present work was designed to study the effects of aflatoxin B, on the
performance of local Gimmizah and Dokki-4 Chicken strains. It also includes an
attempt to inactivate AB, in layers contaminated diets by adding a commericial
detoxifier { mylodote ) . .

MATERIALS AND METHODS
This study was carried out at “Sids” Poultry Research Station, Animal
Production Research Institute, Agricultusrat Research Center, A total of 192 birds of
Gimmizah (G) and Dokki-4 (D4) strains (90 hens +6 cocks) for each strain at 48
weeks of age were wing-banded, weighed and randomly distributed into three
experimental groups with 2 replicates {15 hen +1 cock). The birds were housed in
floor pen. All groups were fed on commercial diet for 4 weeks before the experimental

period,

The experfmentat diet was formulated with three levels of Aflatoxin By (0.0,
0.2 or 5.0 mg/kg diet) in 3 x 2 experimental levels and two levels of the detoxifier
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mycdote (HSCAS). The birds were fed on the experimental diets for 3 weeks as
treatment period, then, they were fed on a diet toxin-free for 4 weeks as a recovery
period, to study the withdrawal time required for bringing back the flock to the normal
production. Aflatoxin was produced via fermentation of rice by Aspergiflus flaviss NRRL
2999 as described by Shotwell et a/l. (1966). Fermented rice was autoclaved, dried
and ground to a fine powder which was analyzed spectrophotometry for its afiatoxin
content by the method of Nabney and Nesbitt (1965). Aflatoxin in the rice powder
was extracted by chloroform, then incorporated into the basal diet and confirmed by
TLC to provide the desired level of 2 and 5 mg aflatoxin Bi/kg diet. Production and
reproduction studied traits were as follow:

Egg production traits: Egg production-egg number and egg welght- and feed
intake were recorded weekly. Total egqg mass, and feed conversion ratio were

calculated.

Egg quality traits: Eggs were weighed individually, yolk weight, albumen
height, yolk index, Haugh unit, egg shell weight and shell thickness was determined.

Reproductive traits: Fertility and hatchability: A total of 720 eggs (360 eggs
for each strain) was collected at the end of 3™ week (treating period), and 7" week
(recovery period) of the experiment to determine fertility (%), hatchability (%) and

embryo abnormalities {%).

Semen evaluation; Thirty cocks (48 weeks old) from Gimmizah and Dokki-4s
were housed in cages and fed on aflatoxic diets without or with Mycedote {0.1%)
during the experimental period and all cocks were trained for semen ejaculation to
determine semen volume (mi), sperm concentration (billion/mF’), mass activity (%)

sperm abnormality ratio (%) and dead sperm (%).

Statistical analysis: the data for all traits were statistically analyzed according
to one way analysis of variance design using general linear model (GLM) procedure by
computer program of SAS (1985} on the model.

X = ptAte;

Where:
Xi; = Represents observation
¢ = Overall mean.
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A = Effect of treatment (diets).

e; = Experimental error.

RESULTS AND DISCUSSION

Egg production traits: Averages of total egg number/hen, egg weight (g),
total egg mass (gm/hen), total feed intake (gm/hen} and feed conversion ratio
(gm/feed required for gm/egg) during treatment period {3 weeks after start) for
Gimmizah and Dokki-4 hens are presented in Tables 1 and 2 , respectively. Results
revealed that number of eggs and egg weight laid per hen was reduced significantly
(P<0.05) with each increase in aflatoxin level from 2 to 5 ppm/ kg diet. Also, results in
Tables 1 and 2 revealed that the total egg mass laid per hen during the treatment
period for Gimmizah and Dokki-4 was decreased significantly {P<0.05) with each
increase in aflatoxin level in the diet. However, supplementation with Mycodote
caused a slight improvement in total egg number, average egg weight and total egg
mass laid by hen during the treatment period. Results in the same tables, revealed
that Gimmizah and Dokki-4 hens fed the aflatoxin free diet with and without Mycodote
and those fed diet contaminated with 2 ppm/kg aflatoxin with or without Mycodote
and those received diet contaminated with 5ppm with Mycodote laid 337.6, 407.9,
142.6, 177.9 and 124.16% more egg mass than the group received diet with Sppm
aflatoxin without Mycodote for Gimmizah and 587.3, 637.3, 203.7, 259.9 and 137.9%
for Dokki-4 , respectively.

Averages feed consumed during the treatment period for Gimmizah and Dokki-4 hens
received diets contaminated with aflatoxin consumed {P<0.05) lower feeds during the
treatment period, and feed consumption was reduced more pronounced than the
control groups. Average feed conversion ratio was increased significantly (P< 0.05)
with each increase in the level of aflatoxin in the diet and dietary supplementation of
mycodote caused a slight improvement in this trait. Mortality rate increased in the
contaminated diet with aflatoxin and the increase was more pronounced in hen
groups received higher levels of aflatoxin. The results of the same tables show that
Mycodote (the antitoxin agent) decreased the mortality rate.

In general, these results indicate that aflatoxin decreased the total egg number/hen,
egg weight, total egg mass, total feed intake and increased mortality rates and feed
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conversion in Gimmizah and Dokki-4 hens. Incorporation of mycodbte reduced the
negative effects of the afiatoxin. These resuits are in agreement with findings of those
obtained by Sudhakar {1990) and Hassan (1998). They found that egg production and
egg weight were significantly decreased by aflatoxin contaminated diets in  different
chicken strains. However, Hassan (1998) found that aflatoxin contaminated diets
decreased significantly hens body weight, Igbal ef &/ (1983) found that aflatoxin
contaminated diets impaired feed conversion in hens and laying Japanese quail.

During the recovery period, a total egg mass laid per hen was improved.
Average feed conversion ratio ranged between 3.7 and 3.93 {g) feed required for egg
production. Mortality rate was zero % for the control and the 2 ppm aflatoxin plus
Mycodote groups, while, it ranged between 3 and 4% in the other groups. These
results are in agreement with those reported by Abo Norag et &/, (1995) who found
that adding antitoxin to aflatoxin contaminated diet alieviated the adverse effects of
aflatoxicosis on chicken body weight, feed intake, feed conversion, and reduced

mortality rates during all studied period.

Generally, the effect of aflatoxin on egg production traits on Dokki-4 hens was
more pronounced than that on Gimmizah hens, except for feed conversion and
mortality rate %.

£gg quality traits: Data presented in Tables 5 and 6 showed that there was a
significant (P<0.05) decrease in egg weight, albumen weight, shell weight, yolk index,
and Haugh unit by feeding aflatoxificated diet at either 2 or 5 ppm only or in
combination with 0.1% Mycodote for Gimmizah and Dokki-4 hen. However, the effect
was higher by aflatoxin only. These results indicated that the decrease in egg quality
traits may be due to affecting the hens by aflatoxin treated which led to decrease in
egg weight and egg mass. These results were similar to those obtained by Hamilton
and Garlich {1972). Decreasing egg albumen may be due to lowering blood albumin
which may be attributed to lowering the synthetic power of albumin in liver by

aflatoxicosis.

Reproductive traits: Data in Tables 5 and 6 showed significant (P<0.05)decreases in
fertility, hatchability and chick weight at hatch and increasing abnormalities when
aflatoxin increased from 2 to 5ppm for G and D4 hens. Adding Mycodote (0.1%) to
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aflatoxificated diet during treating period, repressed the negative effects of aflatoxin
on reproductive traits. It is clear from these results that, the reduction in reproductive
traits especially fertility rate may be due to impaired semen characteristics. Increasing
total death of embryos during hatch period may explain the reduction in hatchability
of fertile eggs. These results are in agreement with those obtained by Johri el al
(1990} who found that the reproductive traits were poorer by aflatoxificated diets for
different chicken strains.

Semen quality traits: Data presented in Tables 7 and 8 revealed that there were
decrease in semen volume, sperm concentration and activity, and increased sperm
abnormality and dead values, when aflatoxin increased from 2 to 5 ppm, for G and D4
cooks, respectively. Those fed aflatoxin diet with 0.1% Mycodote showed an
improvement in the semen traits of cocks suffering from aflatoxin at 2 ppm in their
diet than those fed contaminated diet at 5 ppm aflatoxin By, These results are in a
harmony with those obtained by Sharlin et a/. {1980} who concluded that, with White
Leghorn males, the significant decline in semen volume and its concentration by
aflatoxificated diet was due to impaired spermatogenesis resulting from decreased
feed consumption which caused reduction in LH and therefore reduced testosterone

levels.

It could be recommended that Mycodote at 1% of the diet, can efficiently
improve feed Iintake, feed conversion, egg production, egg quality, semen quality,
fertility and hatchability, and overcome the adverse effect of aflatoxin in poultry diets
at level up to 3 pmm aflatoxin B;.
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Table 1 . Effect of antitoxin {Mycodote) as detoxifier for aflatoxin B, on egg production, feed intake (g) and feed conversion {gm feed/gm eggs)

of Gimmizah hens during treatment (0-3 weeks) and recovery {4-7 weeks) periods.
Treatment period Recovery period
{Start to 3 weeks) (4-7 weeks)
AF level ( ppm) AF level (ppm)
ftems N 0 2 5
Mycodote % ___Mycodote %
0.0 0.1 0.0 0.1 0.0 0.1 0.0 01 | 00 0.1 0.0 0.1
Total egg number " . : e " R T R b
(herdpesiod) 15 16 7 g 5f 6 15 15 ; 122 13 Pou 12
‘“’E’age(e;g Weiht | 4720 | 47.8° | 3827 | 4179 | 375 | 388 | 467 | 4722 | 453 | 455° | 44 | 449
i
TotalegUMaSS | ng00 | 764,87 | 267.4° | 333.69 | 187.5 | 232.8° | 700.5° | 708.0P | 543.6° | 592.8° | 491.7° | 538.8°
(hen/period} i
Total egg mass ' { i
o of owestvaloey | 3776 | 4079 | 1426 | 1779 | 100 | 12416 | 1425 | 1440 | 1105 | 1206 | 100 109.6
Total feed intake | 5533 10 | 2379.2° | 2005.8% | 2040.5° | 1938.1° | 1984.49 | 2344.6° | 2367.3° | 2125.8° | 2144.9° | 2079.29 | 2120.1°
(hen/period) |
a !
Feedconversion | 3550 | 344% | 541° | 495% | 6.24° | 589 | 376" | 370 | 381" | 387 | 3.93% | 3.90%
{gm feed/ gm egg) g
”°“"’":ﬁty rate 0.0 0.0 9.0 20 | 140 | 70 0.0 0.0 30 0.0 40 | 30
a, b, .... = Mean on the same row are differently superscripted are significantly different (P< 0.05).

NS = non-significant.
AF=aflatoxin B,.

1843 "V'IWN'T YIHOD
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Table 2. Effect of antitoxin (Mycodote) as detoxifier for aflatoxin B, on egg production, feed intake (g) and feed conversion {gm feed/gm eggs) of
" Dokki4 hens during treatment (0-3 weeks) and recovery {(4-7 weeks) periods.

Treatment peripd Recovery period
(Start to 3 weeks) (4-7 weeks)
AF level {ppm) , AF level {ppm}
ftems 0 3 2 a s 0 2 5
. Mycodote % Mycodote %
‘ 0.0 0.1 0.0 01 | 00 0.1 0.0 0.1 00 | 01 i 00 0.1
Total egg number ) 5 15 & 7 ¥« 12° @ o1 iR 10° 12
{hen/period} | ]

- {Average egq weight (g)| 47.1° 48.0° 3829 | 4154 37.5 39.0° 462 | 463 44.8° 45,20 44.2° 44.4°
Totaleggmass | congb | 99708 | 22029 | 291.9% | 1125 | 1552 | 646.8° | 649.6° | 537.6° | 587.6° | 442.0° | 532.8°
(hen/period)

Total egg mass 5873 | 6373 | 2037 | 2599 | 100 | 1379 | 1463 | 1468 | 121.6 | 1329 | 100 | 1205
{% of lowest value)

Total feed intake | 5,0 06 | 2413.2° | 1913.4° | 2035.6% | 18203 | 1898.49 | 2312.1% | 2162.1% | 2212.1° | 2043.2 | 2043.2° | 2128.3¢
(hen/period)
. ]
Feed conversion  (9mM| 5 4ce | 33g¢ | 53¢ | 4779 | 610° | 5.72° | 358" | 3458 | 3708 | 374%™ | 382% | 381%
feed/ am egg) ;
Morta iy rate 00 | 00 | 50 | 20 | 90 | S50 | 00 | 00 | 20 | 00 | 30 | 20
|
a, b, .... = Mean on the same row are differently superscripted are significantly different {P< 0.05).

NS=non-significant.
AF=aflatoxin B,.

(310aCOAW} N3OV

NOLLYDIJIXO13a NV (18 NIXQLYIHY) NIXOL IDNNY 40 103443
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Table 3. Effect of antitoxin {(Mycodote) as detoxifier for aflatoxin B, on relative egg component of Gimmizah hens during treatment
period (0-3 weeks) and recovery (4-7 weeks) periods.

7233 "V W1 YIHOD

Treatment period Recovery period
{Start to 3 weeks) {4-7 weeks)
Ttems ; AF Ievel-(zppm) 5 : AF level éppm) -
Mycodote % My@qte % ' .
00 | 041 0.0 0.1 0.0 0.1 0.0 0.1 00 ' 01 | 00 | 01
Egg Wt. 43.0° 44.93 42.0° . 425 | 4007 | 41.1° | 47.8 | 489" | 459 | 46.6° | 43.8° 45.2°
Yolk W. 11.0° | 112 | 104 : 108 9.3 9.6° 13.6° | 1557 | 12.2° | 127 | 11.6° | 12.0°
Albumin Wt. 221* | 242° | 208 | 215" | 184% | 19.2Y | 246" | 247 | 222 | 245 | 2.7 | 208
i
Shell Wt, 49 | 54 | ag | 52 | 43 L ag | 57 | 60 | SP | 56 | 49 | 54
vl index % 427 | 468" | 409° | 41.8° | 39.8 39.7¢ | 43.6° 4.7 | 446 | @7 20 | 2r
Haugh unii 765 | 77 7530 0 755% | 7310 | 73.2% | 76,97 77.6° | 76.8° 76.4° 73.82 | 76.1°
Shell thickness (mm) [ 0.393° 0.420° ';Lo.aso" | 0395 © 0.3667 0.376° j 0.396° 0.403° 0.386°> : 0.383° ' 0.380° . 0.380°
a, b, .... = Mean on the same row are differently superscripted are significantly different (P< .05).

AF=aflatoxin B,.

S6ET



Table 4 . Effect of antitoxin (Mycodote) as detoxifier for aflatoxin B, on relativeegg component of Dokki-4 hens during treatment period
{0-3 weeks) and recovery (4-7 weeks) periods.

Treatment period Recovery period
(Start to 3 weeks) (4-7 weeks)
T S — Aflevel(om) - .. AF tevel (ppm)
! 2 i - N 2 -
Mycodote % Mycodote %
0.0 0.1 00 | 01 0.0 | 0.1 0.0 0.1 0.0 0.1 0.0 0.1
Egg Wt 457 | 47.5% | 4360 | 453 | 39.4° | 42.4% | 490° | 504° | 46.1% | 47.9% | 439° | 458%
11.3 12.0° 10.6 10.7* 10,22 10.52 | 14.4® | 157° 12.3° 1 14.2% 1 11.9° 12.1°
Yolk Wt.
a a a a a3 a a 2
R 24,7 25.1 23.4 23.6 20.1 22.8° 27.4 27.6 26.6 27.2 22.8° 23.7
a b ab ab b ab a a 3 2 3 a
Shell Wt. 5.4 5.6 5.2 5.3 4.6 5.01 6.2 6.3 5.9 6.0 5.3 5.7
. 4.9 47.3° 41,74 1 42.2% | 387 | 39.5° 439° 45,2° 4507 | 438 43.1° 434
Yolk index % i
. 75.5° 77.0° 75.3° 75.5? 73.12 73.22 77.08 77.8 76.5° 76.7° 75.4% 76.1°
Haugh unit
Shell thickness 0.380° | 0.410° | 0.374° | 0.376° | 0.346® ; 0.363* | 0.381% 0.397® | 0.370° | 0.380" | 0.363* | 0.364°
{mm) : ;
a, b, .... = Mean on the same row are differently superscripted are significantly different (P< 0.05).

AF=aflatoxin B,.

{310000AW) INAOV

NOLLYDIJIX0UIA NV (18 NIXOLYHY) NIXOL IONNY 40 103443
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Table 5. Effect of antitoxin (Mycodote) as detoxifier for aflatoxin B; on productive traits of Gimmizah hens during treatment (0-3 weeks)
and recovery (4-7 weeks) periods.

Treatment period Recovery period
(Start to 3 weeks) (4-7weeks) ...
Items - AF level (ppm) S . AF level (ppm)
Mycodote % Mycodote % —
00 i 01 | 00 | 01 0.0 | 01 | 00 | 01 0.0 0.1 0.0 | 0.
Fertility (%) 93.0° | 94.0° | 69.6° | 75.0° 56.3° | 65.09 { 91.7%® i 936* ! 80.2% | 84.7° | 77.4% | 7974
Hatchability (%)} 8.0 | 86.0° | 66.1° : 68.3° 43.3 | 54.0° | 814 | 832 | 76.4™ | 793 | 70.1° | 72.8°
Abnormality (%) 1215 | 1135 | 2.18% | 166% | 3212 | 233 | 134% | 128% 1.8 | 1539 | 191° | 1.88°
i B E b !x r
a, b, .... = Mean on the same row are differently superscripted are significantly different (P< 0.05).

AF=aflatoxin B;.

7838 "YW ¥3HOD
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Table 6 . Effect of antitoxin (Mycodote) as detoxifier for aflatoxin B, on productive traits of Dokki 4 during treatment (0-3 weeks)

and recovery (4-7 weeks) periods.

Treatment period Recovery pericd
(Start to 3 weeks) (4-7 weeks)
ltems __AF ievel (ppm) ? AF level (ppm}
| 2 i 0 g 2
Mycodote % , o e Mycodote %
0.0 0.1 0.0 0.1 0.0 0.1 00 : 01 | 00 01 | 00 0.1
Fertikty (%) OLe® | 936° | 687 | 743" | 5599 | 64.2° | 90.8° | 9L7° | BL6 | 838* | 759° | 78.29
Hatchabifity (%) | 83.3° | 87.0° | 65.8° | 676° | 43.7° | S6.0° | 80.0% | 829° | 7589 | 785% | 723 | 738
Abnormality (%) | 1.33° | 1.20° | 181° | 171° | 300° | 204® | 129° | 127% | 179% | 148 | 186 | 1.81°

a, b, .... = Mean on the same row are differently superscripted are significantly different (P< 0.05).

AF=afiatoxin B;,

(310Q0IAW) INIDY

NOLLYDIJIXOL13A aNy {18 NIXOLYIAY) NIXOL I9NM 40 103443
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Table 7. Effect of antitoxin (Mycodot) as detoxifier for aflatoxin By on semen evaluation of Gimmizah hens during treatment (0-3 weeks)

and recovery (4-7 weeks) periods.
Treatment period Recovery period
(Start to 3 weeks) il __ (4-7 weeks)
Itemns AF level (ppm) . AF level (ppm) B
2 i 5 2 P
Mycodote % Mycodote %
0.0 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.0 0.1
Volume (mt) 0.201® | 0.234* | 0.152¢ | 0.189° | 0.484" | 0.529* | 0.367% | 0.3919 | 0.307¢ | 0.355°
Concentration 2413 | 2.923° | 1.924° | 22919 | 39617 | 4.137 | 3.198° | 3.464® | 2.960¢ | 3.075°
(billion/ml) .
Mass activity (%) 51.8¢ 61.6° 33.4' 41.2¢ | 86.5° 89.5° | 71.8% | 75.2° 67.0° 67.6
Abnormality (%) 12.9¢ 9.3% 24.8° 13.4° 5.29° 531 | 862° | 746> | 11.78% | 10.12%
Died (%) 8.2b° 7.3¢ 13.3* | 9.4 2.21¢ 2.10° | 867 1 7.90% | 6.34° 5.67°
a, b, .... = Mean on the same row are differently superscripted are significantly different (P< 0.05).

AF=aflatoxin B,.

18232 W' W3IH0O

66£1



Table 8. Effect of antitoxin {Mycodote) as detoxifier for aflatoxin B, on semen evaluation of Dokki-4 during treatment (0-3 weeks)

and recovery (4-7 weeks) periods.

Treatment period
{Start to 3 weeks)

Recovery period
{4-7 weeks)

AF level (ppm)

AF level (ppm)
Items o 3 5 J! 5 L 5
. _Mycodote % Mycodote%
00 | 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.0 0.1 00 . 01
Volume (ml) 0.513* | 0.563%® | 0.227% | 0.253% | 0.156° | 0.2109 | 0.486° | 0.532® | 0.362° | 0.385° | 0.317 ' 0.358°
Concentration 3.823° | 3.912° | 2.410° | 2.910° | 1.804° | 2.285° | 4.041° | 40176° | 3.124% | 3.142° | 2.915° | 2.976
{billion/ml)
Mass activity (%) 83.3° 88.2° 48.3¢ 63.2° 31.6 43.3° 87.6° 90.0° 723% | 743" ; 68.0° 69.6°
Abnormality (%) 6.64° | 6.42° ; 1.079 ; 9.8x ;| 298° [ 129° | 643" | 6.12° | 867 | 7.90% 12,13 | 11.22°
i
Died (%) 2.32° 2.29¢ | 7.93° | 742 | 14.78 ‘ 8.62° | 2.25° 203 | 4.60% 4.42° 5.95% | 5.12%®
a, b, .... = Mean on the same row are differently superscripted are significantly different (P< 0.05).

AF=aflatoxin B,

{310000AW) ANTOVY
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