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ABSTRACT

An expcnment was conducted to investigate the effect of adding different levels of
distillers dried grains with solubies (DDGS) alone or in combination with Mycoflx Select
(Mycotoxin Deactivating Agent) to growing rabbit diets on growth performance, carcass traits,
bood parameters, some behavioral and physiological changes, and economic efficiency. A total
of 112 New Zealand white male rabbits of 5 weeks of age with an average initial weight of 690
g, were allotted into eight equal groups of 14 rabbits each. The 1% group was fed the basal diet as
a control while three other groups (2“ to 4‘*’) were fed diets with 10, 20, and 30 of DDGS
respectwely as a percent of the control diet. The 5™ group was the first group in which
Mycofix® Select was added to the diet at a level of 0. 05% The addition of DDGS in the last
three groups (6™ to 8™) was the same as for the 2™ to 4™ group, but in these groups Mycofix®
Select was added at levels of 0.1, 0.15, and 0.20% respectively. The experiment was extended
for 7 weeks. At end of the experiment, five rabbits from each group were slaughtered, blood
samples were collected and carcass traits were estimated. Results obtained showed that feeding
weaned rabbits diets with levels higher than 10% of DDGS (20 or 30%) significantly decreased
(p<0.01) the overall performance pararmneters (body weight and daily weight gain were decreased
while feed consumption and feed conversion rate were increased) when compared to the control
or with the group which fed 10% DDGS. Furthermore, supplementation of the diets with
Mycof:x Select led to significant improvement in the overall performance parameters (P<0.01)
in comparison to non-supplemented diets. The healthy status of rabbits was adversely affected by
high levels of DDGS (over 10%) as observed by the significant increase in the levels of ALT
(p<0.05), AST, glucose, globulin, total lipid, total cholesterol, VLDL and LDL (P<0.01) in the
blood serum of rabbits with increasing the inclusion level of DDGS. Furthermore, the levels of
HDIL, red blood cells, white blood cells and lymphocytes were significantly decreased (p<0.01).
"The dressing percentage and liver, kidney, intestine, stomach and heart weight expressed as a
‘percentage of carcass weight were significantly .increased with DDGS inclusion. Additionally,
~higher Jevels of DDGS inclusion led to some behavioral and’ physiological changes such as

o dcrmatologlcal necrotic lesions, fur loss, diarrhea, and feed refusal Economically, feeding

. growing rabbits on diet contained 10% DDGS and 0.1% Mycoﬁx ‘were increased the economic
~ efficiency and performance index by 5.72 and 10.0 % respectively in comparison to the control
diet. It was concluded that DDGS could be successfully used as a partital substitute for

corn/barley soybean meal in growing rabbit diets at inclusion level of 10%. However higher
levels of DDGS (20 or 30%} adversely affected the growth performance and healthy status of the

_ '._protem sources due. to 'its: high nutritional
S value, fow cholestrol content -and . good taste.

- ?'rabblts ‘Most-of these adverse effects tended to be. 1mprOVed by supp]ementatnon of the- dlet with’ -
- an annmycotoxm agent (Mycoﬂx Select) : oK

INTRODUCTION ' ,5 '. ‘However, it ‘is. relanvely expensnve and may-
'Rabbits - meat is-one of the healthy
_total costs The pnces of the tradltlona] feed.

“pot be available to all consumers. Feed costs in
rabbit productlon rcpresent about -60%. of the -
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mgredlents mamly ‘corn and soybcan rnea};

- have - increased much ‘in ‘the last few -years;
therefore, incorporation-of the alternatwe feed

ingredients may - partlclpate in solving the
- problem. Distillers-dried: grains with solubles -

~ (DDGS) is considered one -of the important
alternative feed ingredients. It is a co-product
of the dry milling of corn used for ethanol
production (Biofuel). After the high quality
kernels of corn are ground, starch melecules

- are converted into. sugars and fermented into

ethanol. The co-product resulted is called
DDGS. Each bushel (25 kg) of corn yields
10.2 liter ethanol, 8.2 kg DDGS and 8.2 kg
CO2 (I). DDGS is considered a package of
nutrients. Except for starch, the nutrient
content in DDGS is approximately three times
higher than corn. It contains 28% crude
protein, 9% fat, elevated level of phosphorous
(0.84%) and is of competitive price. Although
DDGS may be seen as a practical solution for
animal producers, enabling them to counteract
the rising prices of feed stuffs, the wide spread
care free use of this product is still far from
reality because DDGS is considered a
concentrated source of mycotoxin which has
hazardous effects to animal health and
productivity (2). Mycotoxins in corn are
concentrated about three fold in DDGS during
ethanol production process (3). As reported by
many researchers, mycotoxins may cause
various problems such as gastrointestinal
problems (4); kidney and liver damage (5);
immune suppression (6); skin problems (7)
and blood abnormalities such as abnormal
liver enzymes (AST and ALT), low hematocrit
and red blood cells levels (8). So, monitoring
the mycotoxins content of DDGS prior to its
inclusion in animals’ diets is crucial to avoid
exposure of the animals to the negative effects
of mycotoxins. Furthermore, addition of feed
additives that have antimycotoxins activity to
the problematic feed could counteract this
adverse effect. :

Very little research was conducted on
feeding DDGS to rabbits. One study had been
conducted in Spain (9), where researchers
compared the nutrient digestibility of wheat
bran, corn gluten feed, and DDGS in New
Zealand White x Californian crossbred rabbits.

R 11

Thcy found DDGS to be a suitable mgrcdlent

- for ‘rabbit diets as:it provided more. digestible
. energy, acid detcrgent fiber, and protem than -
~ wheat bran and corn gluten feed. R

- The present study was a1med to
mvcstlgate the effect of adding different levels
of distillers dried grains with solubles % DGS)
alone or in combination with Mycofix™ Select
(mycotoxin deactivating product) to growing
rabbit diets on the growth performance (body
weight, dally welght gain, feed intake, and
feed conversion ratio), carcass traits, blood
parameters, some behavioral and physiological
changes (such as fur loss, dermal lesions, feed
refusal and decreased activity), and economic
efficiency.

MATERIALS AND METHODS -

The present study was conducted at the
Animal Research Unit of Nutrition and
Clinical Nutrition Dept., Faculty of Veterinary
Medicine, Zagazig University, Egypt. It started
in May 2008 and extended for 7 weeks. One
hundred and twelve male weaned New
Zealand white rabbits (NZW) with an average
initial body weight of 690 gm, were distributed
into 8 equal groups of 14 rabbit each and
housed in (50x50x50 cm) cages of two rabbits
each. All rabbits were kept under the same
managerial, hygienic and environmental
conditions. Trial design is schematized in
Table 1.

Corn DDGS was obtained at the
beginning of the trial from Cairo3A Company
and stored in a clean, dry and well ventilated
place. Samples of DDGS and feed were
chemically analyzed for moisture, dry matter,
crude protein, ether extract, and ash according
to the standard procedures cited by A.O.A.C
(10). The DDGS and feed samples from each
treatment were collected prior to the beginning
of the experiment and sent for mycotoxin
analysis to Quantas Analytics, Tulln, Austrxa
(11, 12), so, the inclusion of Mycofix® Select
could be recommended according to results.
Ingredients of the experimental diets are.
presented in Table 2. Proximate analysis of
DDGS and diets are presented in Table 3.
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Mycotoxicological ~ analysis of DDGS is

presented in Table 4.

The experimental diets were isocaloric .
isonitrogenous and formulated to meet the -

- nutrient requirements set by the National
Research Council (13). The diets were offered
in pelleted form. Feed and water were
provided ad-libitum throughout the
experiment. Each group was fed one of the
experimental diets for 7 weeks. Live body
weight and feed intake were recorded every 2
weeks. The economic efficiency(Y) and
performance index (PI) were calculated
according to the following equations: Y= (A-
B)/B x 100 where A is the selling cost of the
obtained gain and B is the feeding cost of this
gain. The PI = (LBW/FC) X100 where, LBW
is the live body weight expressed in kilograms
and FC is the feed conversion efficiency (kg
feed/kg gain) (14).

Table 1. Experimental design

Groups | Treatments
I | 0% DDGS
2~ | 10% DDGS
3 | 20% DDGS
4~ | 30% DDGS

BE 0% DDGS + 0.05 % Mycofix® Select

& | 10% DDGS + 0.1 % Mycofix® Select
7 | 20% DDGS + 0.15 % Mycofix® Select
8 |30%DDGS + 0.2 % 'Mycofixﬁ_ Select

DDGS Dlsu]lers Dried Grains with Solubles o

At the termination of the. expenmental

period, five rabbits from each. group were

slaughtered and carcass traits were estimated
and recorded. Blood samples were collected at

slaughterlng into “two parts. The first parts
. were . collected -
" without anticoagulant for separatlon of serum
“with- the objectlve of mf:asurmg the following

in clean -centrifuge tubes

serum parameters; alanine aminotransferase

12

lipids, total - cholesterol, high = density

" lipoprotein - (HDL), low density lipoprotein

(LDL), very low density lipoprotein (VLDL),.
glucose, total protein, . and  albumin.
Measurements  were - performed  using
commercial kits and colorimetrical methods.
The second parts were collected in clean
centrifuge tubes containing anticoagulant
(EDTA) and used for complete blood pictures.
All data were subjected to ANOVA using
SPSS 6.0 software (15).

RESULTS

Utilization effect of distillers dried grains with
solubles and mycofix® select in growing rabbit
diets on growth performance

Body weight develo%ment: The effect of
DDGS and Mycofix™ inclusion on body
weight development of growing rabbits was
presented in Table 5. The analysis of variance
of the data revealed no significant difference
between rabbits in group 1 (0% DDGS) and
group 2 (10% DDGS), but there was a
significant decrease (P<0.01) in the body
weight of animals in group 3 (20%DDGS) and
group 4 (30%DDGS) by 6.8 and- 8.1 %
respectively when compared to the control
(0% DDGS). Furthermore, addition of
Mycofix® to the diets of animals in groups 5 to
8 led to an increase of body weight in-
comparison with the corresponding non-
supplemcnted groups- 1 to 4. Body weight of

rabbits in groups 7 (20% DDGS+Myc0ﬁx Yy
and 8 (30% DDGS+Myc0f1x }  were
significantly higher (P<0.01) than that of
animals in groups 3 and 4, by 7 and 6.6%,
respectively. Nonetheless, the difference was

not  significant  between  group 5
(0%DDGS+Mycofix® ) and group 1
(0%DDGS) - and  between  group 6

(10%DDGS+Mycofix®) and group 2 (10%

DDGS) The highest observed body. weight

‘was in group-6 (1890.3 ) followed by group 5.,_ L

(1810 g) ‘while the lowest body welghts were

: found: in group 3 (16542 g) and in group 4 .

(1630 3 g)

(A_L_T), aspartate aminotransferase (AST), total =



Table 2. Physical composition of ingredient diets for growing rabbits

Ingredients Gl G2 G3 G4 G5 G6 G7 G8
0%DDGS 10%DDGS 20%DDGS 30%DDGS 0%DDGS 10%DDGS 0%DDGS 0%DDGS
+Mycofix”® +Mycofix® +Mycofix® +Mycofix®

Corn 18.3 153 12.3 93 18.25 15.2 12.15 9.1
Barley 10 8 6 4 10 8 6 4
Soybean meal 16 11 6 1 16 11 6 1

Wheat bran 16.5 16.5 16.5 16.5 16.5 16.5 16.5 16.5
Clover hay 30 30 36 30 30 30 30 30

DDGS 0 10 20 30 0 10 20 30
Molasses 3 3 3 3 3 3 3 3

Wheat straw 3 3 3 3 3 3 3 3
Calcium Carbonate 0.8 0.9 1.00 1.1 0.8 0.9 1.00 1.1
Dicalcium Phosphate 1.4 1.3 1.2 1.1 1.4 1.3 1.2 1.1
Common salt 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

' Muvco Permix 0.3 0.3 0.3 0.3 03 0.3 0.3 0.3

D. L. Methionine 0.1 0.1 0.1 0.1 0.1 6.1 0.1 0.1
Mycofix® Select - - - - 0.05 0.1 0.15 02
*Coxistac 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total 100 100 100 100 100 100 100 100

"Muveo premijx: Each 2.5kg contain Vit. A (10000000 IU), Vit. D3 (2000000 IL), Vit. E (10000 mg), Vit. K3 (1000 mg), Vit. B1 (1000mg), Vit. B2 (5000 mg),
VitB6 (1500 mg), Pantothenic acid (10000 mg), Vit B12 (10 mg ), Niacin( 30000 mg), Folic acid {1000 mg }, Biotin(50 mg), Fe (30000 mg), Mn(60000 mg),
Cu (4000 mg), T (300 mg), Co( 100 mg), Se (100 mg) and Zn (50000 mg). (Muvco Company for Pharmaceutical Preparation, Egypt).
*Mycofix®, Select is a product of Biomin GmbH, Herzogenburg, Austria.
*Coxistac is an anticoccidial drug produced by Delta Vet. Center Company, Egypt.
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Table 3. Proximate analysis of the DDGS and experimental diets

Groups DDGS Gl G2 G3 G4 Gs G6 G7 GS
Chemical sample 0%DDGS 10%DDGS 20%DDGS 30%DDGS 0% DDGS 18%DDGS 0% DDGS 0% DDGS
analysis +Mycofix® +Mycofix® +Mycofix® +Mycofix®
DM % 87.55 87.0 87.2 875 87.3 87.6 86.9 875 87.5
CP% 27.3 16.4 16.5 16.7 16.7 16.35 16,55 16.8 16.85
EE% 11.63 2.2 2.8 3.61 473 2.2 28 3.59 435
*CF% 7.85 12.03 12.12 12.21 12.30 12.03 12.12 12.21 12.30
Ash% 5.07 925 9.68 10.11 10.44 9.35 9.65 i0.2 10.45
*DE(Kcal/kg) 4011 2502 2502 2502 2302 2502 2502 25302 2502

*Calculated according to feed composition tables of NRC (11)

Table 4. Mycotoxin analysis for DDGS and feed samples

Samples DDGS sample G1(0%DDGS) G2 10%DDGS) feed G3 (20%DDGS) G4(30%DDGS)
feed sample sample feed sample feed sample
Type of mycotoXin
(PPM)
Deoxynivalenol 2000** <150** 1000** 600** T700**
Zeralenone 64 <25% <25% <25* <25%
Alpha-Zearalenol 448 <15% 88 <i5* <15%
Beta- Zearalenol 100 111 89 42 163
Aflatoxin B1 <(.5* 1.1 <0.5*% <0.5*% 09
Aflatoxin B2 <0.1* 0.1 <0.1* <0.1* <0.1*
Aflatoxin G1 <(.5* <0.5* <(.5*% <().5% <(.5*
Aflatoxin G2 <0.1* <0.1* <D.1* <0.1* <0.1*
Fumonisin B1 380 29 <25% 28 26
Fumonisin B2 102 <25% <25% <25% <25%
Ochratoxin A 3 <1¥ <1* <1* <1*
T-2 toxin <30* <30* <30* <30* <30*
HI-2 toxin <30* <30% <30* <30* <30*
Diacetoxiscirpenol <30 <30* <30* <30* <30%

Non-marked results were obtained by HPLC ¢high pressure chromatography}
*This value is the analytical detection limit
** This result was obtained by TLC (thin layer chromatograp)
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Daily weight gain: Results observed revealed
that the highest average daily weight gain was
244 g in group 6 (10%DDGS+Mycoﬁx )
while the lowest values were 19.7 and 19.1 g
in groups 3 (20%DDGS) and 4 (30%DDGS),
respectively. Compared to the control
(0%DDGS), DDGS incorporation in the diet at
10% (group 2) did not significantly change the
daily weight gain, while its incorporation at
20% (group 3) and 30% (group 4) decreased
the daily weight gain significantly by 11.3 and
14.0% respectwe]y Similarly, addition of
Mycofix® to the diets led to an 1mprovement in
daily weight gain in comparison to non-
supplemented groups. Groups 5
(0%DDGS+Mycofix ) and 6
(10%DDGS+Mycofix®) had 2.7 and 10.8 %
higher daily weight gain than groups 1
(0%DDGS) and 2 (10%DDGS) respectively.

Feed intake: Total feed consumption was
significantly differed among groups (P<0.01).
Inclusion of DDGS at levels above 10% led to
significant decrease in feed consumption. The
highest feed consumption was registered in
group 6 (10%DDGS+Mycofix®) (4140 g)
while the lowest feed consumption were 3587
and 3147 g in groups 3 (20%DDGS) and 4
(30% DDGS), respectively. Feed intake of
group 2 (10%DDGS) was not significantly
higher than that of group 1 (0%DDGS).
However, group 3 (20%DDGS) and group 4
(30%DDGS) had significantly lower (P<0.01)
feed intake than group 1 (0%DDGS) (8.2 and
11.8% lower, respectively). Furthermore,
groups 5 (0%DDGS+Myc0f1x ) and 6
(10%DDGS+Mycof1x ) were not significantly
higher than groups 1 (0%DDGS) and 2
(10%DDGS) respectively. On the contrary,

group 8  (30%DDGS+Mycofix®)  was
significantly 6.9% higher than Group
4(30%DDGS).

Feed conversion rate: Statistical analysis of
the results revealed that the FCR was
significantly  (P>0.05)  differed among

treatments. The lowest FCR was 3.56 in group
6 (10% DDGS+MyC0f1x ) while the highest
FCR was 388 and 379 in groups 3
(20%DDGS) and 4 (30%DDGS), respectively.
FCR in groups 2 (10%DDGS), 3 (20%DDGS)

15

“and 4 (30%DDGS) were 1.08, 5.43 and 2.98 %

higher than group 1% %DDGS), respectively.
Addition of Mycofix~ to the diets of groups 5
to 8 tended to decrease the FCR in comparison
to non-supplemented groups.

Utilization effect of distillers dried grains with
solubles and mycofix® select in growing rabbit
diets on carcass traits

The dressing percentage tended to be
adversely affected (P>0.05) by addition of
DDGS at levels higher than 10% (Table 6).
The highest dressing percentage was 48.26%
in both group [ (0%DDGS) and 2
(10%DDGS) while the lowest percentages
were 42.46 and 41.80% in group 3 and 4
respectively. Incorporation of DDGS in rabbit
diets led to significant (P<0.01) increase in
liver, kidney and intestine relative weights and
increased the relative weights of the stomach.
Compared to non-supplemented groups,
supplementation of the diets with the
mycotoxin deactivator led to a significant
decrease (P<0.01) in the relative weights of
liver and kidney. Intestine relative weights of
groups 7 (20%DDGS+Mycofix®) and 8
(30%DDGS+Mycofix®) were significantly
decreased (P<0.01) than those of groups 3
(20% DDGS) and 4 (30% DDGS). A possible
explanation for the significant increase of the
liver, kidney and intestinal relative weights
with increasing amounts of DDGS in the diet
may be due to the harmful effect of
mycotoxins, which was counteracted in the
supplemented groups by the action of
Mycofix® Select. The heart percentage was
significantly differed among groups (p<0.05),
the highest percentage was (0.4) in group 1
while the lowest value was (0.3) in group 5
and 7. In contrast, there was no significant
influence in the lung percentage from the
addition of DDGS or Mycofix®.
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Table 5. Utilization effect of distillers dried grains with solubles and mycofix® select in growing rabbit diets on growth
performance and economic efficiency

Groups Gl G2 G3 G4 G5 G6 G7 G8 P value
Body Weight (g)
Initial 684 +13.4 69399  687x11.7 695184 691 +93 682108 704+106 68794 0.88
7" week 1774243.5°  1787+39.2®°  1654436.3° 1630+35.5° 1810£33.5% 1800+37.3° 177036.0° 1737+35.7™  0.001 -
Daily weight gain (g) | o
Overall 222+07" 223208 1972067 19.1+06° 228+06° 247+07° 217+0.6°  214+07*  0.001
Feed intake (g) 4
Overall 3907+ 100" 3950 £66™ 3587 £92% 3447+ 66° 3981 +£36® 414081 3791+81"™ 3685+98°  0.00!
Feed conversion rate
Overall 3.68 +54%" 372£7.34% 3.88+7.15" 3.79+845" 3.63+7.85" 3.56+7.39° 3.66+831" 3.60+623" 0.065
Economic efficiency . )
Diet cost (L.E"/kg diet) 1.584 1.578 1.573 1.567 1.596 1.602 1.609  1.615
i“%‘?};&l‘f\‘,';g“f;:hg 13.00 13.00 13.00 13.00 13.00 13.00 1300 13.00
Economic efficiency % 128.99 127.98 122.6 125.1 128.2 136.37 1270 - 129.41
Performance index % 48.22 46.07 42.63 43.01 49 86 53.09 48.36 48.25
“*Livability % 100 100 85.71 7142 92.85 100 100 92.85

"LE (Egyptian pound)
" % of live rabbits in each group
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Table 6. Utilization effect of distillers dried grains with solubles and mycofix® select in growing rabbit diets on carcass traits

Groups G1 G2 G3 G4 G35 G6 G7 GS8 d
Value -
Carcass Weight () 1732351 1762 260.1°  1670=41.1"  1602239.7° 1708 +35.2 1756 +67.4% 1705:44.5° 16392241 020 .
Dressing % 48.26 £0.6" 4826 +0.9° 4246+16" 415 x18 48.014°  4761212° 431212 4736xt4™  0.06
Liver % 416 20.17% 482023  476+0.19" 5212013 408027 395+0.11° 4.11021° 434025  0.001
Lung % 072001 0772006 0712003  0.73 20.04 071005 068003  0.680.03 0.74 x0.06  0.77
Kidney % 0.60+0.02° 080+0.02" 081+0.02° 087+0.04° 068003 069003  0.68+0.03 0.71 £0.03°  0.001
Stomach % 1.48 20.09° 144007 1.680.07°  1.54 £0.05° 1.25 +0.1° 1.52+0.1*° 161 +0.05° 1.6 +0.08° 0.02
Intestine % 6.38 031"  6.70+0.41° 8652075  7.98:0.13"  6.080.17" 6734028  612x037% 5122036  0.001
Heart % 04 +0.04" 036002 037+0.02° 0322001° 0.3008°  03610.02°  0.30.01° 0.310.01° - 0.054

Means within the same row carrying different superscript are significant at (P < 0.05)
(+) standard error (SE)



Table 7. Utilization effect of distillers dried grains with solubles and mycofix® select in growing rabbit diets on blood

biochemistry
Group Gl G2 G3 G4 GS G6 G7 G8 P
Parameters Value
Glucose (mg/dl) 73.0+3.9° 81.024.96"°  74.3x4.15°  54.1+427°  83.6+3.60"  79.2+7.63" 73.845.6° 83.5+3.62"  0.004
| AST(U/L) 13.620.92° 16.820.86"  21.2+2.28%®  27.2#4.16°  15.6£2.61"  11.4x0.67° 15.6:£1.46™ 16,4146  0.001
ALT (U/L) . 3242 30% 25.2+2.55% 28.223.02°"  36.0x4.47°  26.8+2.85"™  24.442.42™ 24.2£3.91™ 16.8+4.30°  0.017
Total Protein (g/dl)  4.99+0.45" 4.76£024"  4.87+054°  5.13x023°  4.68+051"°  4.58+0.23" 5.65+0.35" 5.13x027° 0.58
Albumin (g/dl) 3912043 328+0.14°  343:£02°  3.37:0.18" 3,1£0.24° 2.80£0.20°  3.2720.17°  3.24£023"  0.16
Globulin (g/dl) 1.08+0.16° 1.47+0.12%  1.71+0.18° 1.7540.16°  1.58+0.27"  1.78+0.06" 2.380. 2° 1.89+0.14  0.001
Tp-tgl Lipid(mg/dl) 25182131 499.0 +66.5"  486.8+25.8™ 11951267 470+300%  512x708%  707:166°  504x985%  0.001
_ Totgl'Cholest(_erol ' . . \ w o " w
g 57.9+859° 94.40x282° 119.7£102¢ 29931 +34.2° 137.8+6.59 193 x14.8 223+23.14° 1398217  0.001
HDL (mg/dl) 174+02° 1575+ 1.18" 896+0.12° 973+023 926+052° 1051+032°  14+032" 1673 £ 149" 0001
VLDL (mg/dl) 222+446" 447+33%  44423391° B85.85+631° 45052264° 4371+83  64.71+1.89°  63.62x89" 000!
LDL (mg/dl) 183£623° 340 1.67 66.4+13.19° 203.7£31.38° 8352939 138.94630° 144.9+21.57° 59.1£22.18° 0.001

Means within the same row carrying different superscript are significant at ( P £0.05)

(%) standard error (SE)




Table 8. Utilization effect of distillers dried grains with solubles and mycofix” select in growing rabbit diets on blood hematology.

Group Gl G2 G3 G4 GS G6 G7 G8 P
Parameters Value
Red Blood Cells ] b . " " ‘ e ‘
. 5.05+0.31°  4.642023" 4562022  4.63£0.22"  4.4520.15° 5124024  4.10+0.21™  3.64£0.16°  0.001
cellx10%ul
Haemogiobin (g/dl) - 9.92+40.71*  9.2240.45  §.94=0.44" 9.68+0.7* 9.5720.45°  9.5620.57°  9.88+0.43" 9,7+0.38* 0.683
PCV 29.76:2.14°  27.66x1.36°  26.82x1.36°  29.05:2.1°  28.71x1.36° 28.69+1.71° 20.64+129"  26.1%1.15*  0.685
MCV 5.9020.28%  6.0520.53*™  5.9640.50  6.32+0.49"  6.4420.11"  567+049°  7.31x0.51°  7.18:028°  0.09
White Blood Cells : b . s ¢ b , 4 e
\ 6.72+0.14 6.81+0.23 3.87+0.19 4414029 6.97+0.44 8.44+0.63°  4.80+0.20° 5.76+0.64 0.001
cellx10°/ul _
Neutrophil% D 3424517 402+4.21% 368201 48.8:8.09°  20.6+2.69°  21.8+4.04°  29.6+2.15%  29.8+2.67*  0.002
Lymphocte % 58.40+4.52% 4924356 522£3.52™0 450079  73.00+275°  64.00£34"  63.8£2.61"  54.00:2.09°°  0.001
Esinophil% 344051 3.0040.54%0  2.420.24% 1.8+0.2° 2.000.54°  4.00:031"  3.420.5™ 4.6+0.54"  0.001
Monocyte % -~ 1.8+0.21% 4.240.58° 3.4£0.51% 2.6+0.24 0.8+0.2° 5.00+0.31° 1.8+0.37" 5.2+0.37 0.001
Basophil% 2.2+0.48° 3.4+0.4% 5.2+0.86"  3.820.37" 3.620.4° 5.2+0.48% b.420.24° 6.4+0.4" 0.001

Means within the same row carrying different superscript are significant at (P < {.05)

{x)} standard error (SE}
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Utilization effect of distillers dried grains with
solubles and mycofix® select in growing rabbit
diets on blood parameters

Compared to the control (0%DDGS),
inciusien of 30%DDGS in rabbits diets led to
significant decrease {P<0.01) in the blood
glucose level. However, at lower DDGS levels
{10% and 20%) no significant differences were
observed. Additionally, blood glucose level in
Mycofix® supplemented groups was not
significantly different than non-supplemented
groups. AST level was significantly increased
(P<0.01) by the addition of DDGS i
comparison with the control. Addition of
Mycofix® decreased the level of AST in
comparison with the corresponding non
supplemented groups, in a significant (P<0.01)
manner in the case of group 4 (30%DDGS)
and group 8 (30% DDGS+Mycofix®). The
highest value was 27.2 (U/L) in group 4 (30%
DDGS), while the lowest values was 114
(U/L) in group 6 (10% DDGS+Mycofix®).
The value of ALT was variable among groups
(P<0.05), the highest level was 36.0 (U/L) in
group 4 (30% DDGS) while the lowest value
was 168 (U/L) i group 8 (30%
DDGS+Mycofix®). No significant difference
(P<0.05) was observed among different groups
in total protein level. The albumin level in
control group (0%DDGS) was higher than in
DDGS containing groups. The serum globulin
value was significantly increased by DDGS
inclusion to the diets. Globulin values for
group 7 (20% DDGS+Mycofix®) were
significantly higher (P<0.01) than those found
for group 3, the corresponding ‘non-
supplemented group. The highest values found
for this parameter was 2.38 (g/dl) in group 7
(20% DDGS+ Mycofix®), while the lowest
value was .1.08 (g/dl) in group 1 (0% DDGS).

Statistical analysis of data revealed a
direct proportional increase in the serum total
cholestero] level, LDL (low  density
hipoprotein}) and VLDL (very low density
lipoprotein) with increasing inclusion levels of
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DDGS, moreover addition of Mycoﬁx® {group
5 to 7) led to further increase in the total
cholesterol level (P<0.01) compared to (groups
1 to 3), but total cholesterol value of group 8
(30% DDGS+Mycofix®) was significantly
lower than that of group 4 (30%DDGS). In
contrast, HDL (high density lipoprotein) was
significantly  decreased  (P<0.01)  with
increasing the level of DDGS incorporation
(groups 1 to 4); however addition of Mycofix®
(group 5 to 8) showed some variation. Groups
5 (0% DDGS+Mycofix® and 6 (10%
DDGS+Mycofix®) were significantly lower
(P<0.01) than groups | (0% DDGS) and 2
(10% DDGS), but groups 7 (20%
DDGS+Mycofix®) and 8 (30%
DDGS+Mycofix®) were significantly higher
{P<0.01) than groups 3 (20% DDGS) and 4
{(30% DDGS), respectively.

Inclusion of DDGS alone or in
combination with Mycofix® into the diet led to
variation in the red blood cell count among
different groups. The highest value was 5.05 x
10%ul in group 1 (0% DDGS) while the lowest
value was 3.64 x 10%ul in group 8 (30%
DDGS+Mycofix®). Red blood cell count of

group 8 (30% DDGS+Mycofix®) was
significantly lower (P<0.01) than the
corresponding  non-supplemented  group.

Dietary incorporation of DDGS at levels
higher than 10% led to significant decrease in
the total leukocytic count. Groups 6 (10%
DDGS+Mycofix®) and group 8 (30%
DDGS+Mycofix®) had significantly higher
(P<0.01) white blood cell values than
corresponding non-supplemented groups. The
highest value found for this parameter was
844 x 10t in group 6 (10%
DDGS+Mycofix®) while the lowest value was

3876 in group 3 (20% DDGS).
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Utilization effect of distillers dried grains with
solubles and mycofix® select in growing rabbit

diets on some behavioural and physiological

char_nges

During the experiment, behavioural and
physiological changes were observed in some

Fig 1. Fur loss

DISCUSSION

In the present study, data revealed that
DDGS could be incorporated at a level of 10%
in the diets of growing rabbits. Higher level of
DDGS (20 or 30%) adversely affected the
performance and healthy status of the rabbits.
Additionally, supplementation of the DDGS
containiné diets with mycotoxin deactivator
{Mycofix~ Select) improved the growth
performance and healthy status of the rabbits
fed on these diets. The observed adverse
effects on growth performance at higher levels
of DDGS (20 and 30%) could be probably
caused by reduced feed intake. There are two
possible explanations for the observed
reduction in feed intake at higher DDGS
inclusion levels. One explanation could be due
to higher levels of mycotoxin, particularly
deoxynivalenol, which was the most prevalent
type of mycotoxin in the DDGS and feed
samples used in this experiment as shown in
table 4. Deoxynivalenol (DON or vomitoxin)
was the most commonly found trichothecene
mycotoxin on a global basis (16, 17). It is
produced by Fusarium graminearum fungi.
Toxic effects of DON on animals have been
well documented and mainly concern the
immune system and gastrointestinal tract (18).
In particular, DON caused vomiting, feed
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rabbits particularly in those fed diets-
containing higher level of DDGS (20 and 30%
DDGS) such as feed refusal, diarrhoea, fur
loss, and skin necrosis (as shown in fig 1. and
fig. 2). ' -

Fig 2. Skin necrosis

Necrosis,

lesions,
diarrhea, and malabsorption of nutrients (2, 19,
20). Additionally, it has been reported (21)

refusal, dermatological

that DON caused abnormal incidence of
diarthea and mortalities, delayed gastric
emptying and intestinal propulsion by
inducing intestinal migrating motor complexes
through a peripheral action at the serotinine 3
receptors. Due to the high presence of
mycotoxin in DDGS (Table 4), by increasing
DDGS inclusion level in the diet it would be
expected that the level of mycotoxin
contamination would be increased
accordingly. However, mycotoxicological
analysis revealed the highest level of
deoxynivalenol in feed samples was observed
in group 2 (10%DDGS} and not, as expected,
in group 4 (30% DDGS). This overestimated
value in group 2 might have been caused by
lack of uniformity during sampling or mixing
of feed sample before analysis. The 17
explanation was supported by the obtained
resuits which revealed that addition of the
mycotoxin  deactivating product led to
significant improvement in the growth
performance of DDGS containing diets.
Another possible explanation for the lowered
feed intake may have been the decreased pellet
quality in diets with higher DDGS
incorporation. Although no pellet quality tests
such as pe]let durability index (PDI) were
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performed in this experiment, pelleted feed in
groups containing 20 or 30 %DDGS appeared
to be more fragile and easily damageable than
the diets of groups containing 0 or 10%
DDGS. Also, one of the major problems that
limit the use of high levels of DDGS in broiler
diets is the reduction in pellet quality (22).
Pellet quality is a concern at higher levels of
DDGS because there is little starch left in
DDGS to contribute to particle bonding after
fermentation to produce biofuel. In addition,
the high oil content of DDGS also affects
adhesion between particles because of its
hydrophobic nature (23). Many authors
reported the positive relation between pellet
quality and performance of broilers (24, 25).
From the economic point of view, it was found
that feeding growing rabbits on diet contained
10%DDGS  and  0.1%Mycofix®  Select
increased the economic efficiency and
productivity index by 5.7 and 10.0%
respectively in comparison to control diet.

CONCLUSION

The obtained results revealed that DDGS
could be successfully used at inclusion levels
up to 10% as a partial substitute for
corn/barley soybean meal in growing rabbit
diets. Higher levels of DDGS in the diets (20
or 30%) adversely affected growth
performance and healthy status of the rabbits.
Additionally, supplementation of the diets with
a mycotoxin deactivator agent (Mycofix®
Select) led to significant improvement in
growth performance and healthy status of the
rabbits. The best results were obtained by
incorporation in the diet of 10% DDGS and
0.1% Mycofix® Select.
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