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ABSTRACT

Some natural and organic compounds were investigated as a possible
aflatoxin B, decomposer in spoiled layer fodder. The most effective of these
compounds were mixed with fresh layer fodder in order to evaluate their effect on
the performance of Japanese quail. The natural compounds were tested as
aflatoxin Bl decomposers at levels of 1. 2 or 3%. It was found that 3% tea
extract, citric acid or dried garlic gave the highest effect on reducing aflatoxin B,
which reached 207.0, 214.2 and 237.¢ ppt respectively as compared with 413.75
ppt in the spoiicd control untreated fodder. Therefore, tea extract. citric acid and
dried garlic were individually mixed with fresh laver basal diet at the level of 3%.
Egg quality, carcass values and blood biochemical analysis of Japanese quail
showed similarity among the different experimental quails as compared with the
control diet. Plasma lipid was however, decreased significantly on adding either
dried garlic or citric acid. It might be concluded that 3% tea extract, dried garlic
or citric acid arc safe additives to the diet of Japanese quail. These additives not
only had significantly reduced aflatoxin B, but also did not exert any harmful
effect on the performance of the Japanese quail.
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INTRODUCTION

Shortage in cereal production accompanied with increasingly continuous
demands on livestock fecds is considered a major problem in Egypt. In addition
the presence of moulds in feedstuff due to the bad handling and unfavorable
storage conditions is another important problem (Mohamed, 2003),

Mycotoxins are toxic compounds produced by fungi, and aflatoxin B, is
the most potent of the aflatoxins (Wood, 1989). When aflatoxin B, and B,
contaminated food or feed is consumed, the toxins are metabolized to aflatoxins
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M, and M; and excreted into the tissues, biological fluids, and milk of lactating
amimals, including breast milk resulting in a significant decrease in blood total
protein and blood albumin (Pegram & Wvyatt, 1986).

It has been reported that tea extract had strong inhibitory effect on
moulds producing aflatoxins and also, had anti-toxigenic activity on the produced
aflatoxins B, B:. G, and G, (Hasan, 1999 and Yousef, 2002).

Organic acids such as acetic, propionic, sorbic and citric acid are
commonly used as prescervatives 1n food industry and were found to be effective
in preventing fungal growth and subsequently the aflatoxin production (Viera,
2003).

It has been also mentioned that not only performances of laying hens
were not affected by dict supplemcnted with up to 10 % sun dried garlic paste.
but also, concentrations of serum and yolk cholesterol were reduced (Chowdhury
er al, 2002). Morcover, it has been found, in a recent study that 3% sterilized
garlic oil had moderate antifungal effect on molds contaminated fodder (Yousef
et al., 2005).

Therefore, the present study was carried out in order to evaluate the
effect of some natural and organic compounds on aflatoxin By levels in the
fodder. Also, the performance of Japanese quail fed on diets mixed with these
natural materials was followed.

MATERIALS AND METHODS

Evaluating some natural compounds as aflatoxin decomposers and the
productive performance of the Japanese quail lavers fed on diets supplemented
with these materials was carried out at Faculty of Home Economic, Al-Azhar
University. Two experiments were performed., the first one aimed at evaluating
the effect of some organic acids and natural compounds on reducing the
concentration of aflatoxins on a spoiled diet. The second experiment was
executed by using the results obtained in the first one, according to the low
concentrations of aflatoxins, the compounds in choice being 3% dried garlic. tea
extract (25%), and citric acid.

1- Evaluation of natura) components as aflatoxin decomposers:

The formulated feed (Table 1) was stored and left till it was spoiled with
moulds. The contaminated feed was then treated with 1, 2 or 3 % of acetic acid,
lactic acid, citric acid, ctnnamic acid, cinnamaldhyde, dried garlic, garlic oil and
dried tea. Also, 25 g of garlic paste and dried tea were individuatly extracted in
100 m} boiling water, then 1, 2 or 3 % of these extracts were separately added to
the contaminated fodder. The treated feeds were then stored at room temperature
for 15 days and the aflatoxin B, concentration was determined according to
Ridascrean® Aflatoxin B, Enzyme immunoassay for quantitative analysis of
aflatoxin B, (R-Biopharm AG Darmstadt, Germany).
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2- Evaluation of natural compounds effect on performance of Japanese quaif:

Seventy-two of five weeks old Japanese quail laying hens as a
commercial strain obtaincd from Fac. of Agric., Cairo University were used in
this experiment. Equal numbers of hens were randomly distributed into four
groups, a control and three treatment groups. Each group contained 18 birds was
divided into 6 replicates (3 hens each) and raised in wire cages for 8 weeks period
in an open system house. The Japancse quails were given fresh formulated (NRC,
1994) diets (Table 1) and water, adlibitura, during the study. The control group
was fed on the basal dict. while the experimental groups were fed on the same
diet mixed with 3 % of dricd garlic pasie, {22 exuract or citric acid,

Tabie {1): Compaosition znd calculated analvsig
e DO S A S O T S, R A T M T 5. )

BT

& Dicaleuim shesniate
¥ Limesionz
Sait

Premix*
DL-Methionine
Lysine

Total

Calculated analysis

il Crude protein

Crude fiber
dl Crude fat

Metabolizable energy
8 Calcium

Available Phosphorus

L. lysine

Meth+ Cyvs,

alpha-tocopherol- acetate) 20.9 mg, Vit. B1, 1.25 mg; B2, 5.5 mg;, Vit B6, 3.5 mg; Vit
B12, 12 mg, pantothenic acid, 9 mg; folic acid, 0.9 mg; biotin, 60 mg; Trace minerals, Fe,
35 mg; Cu, 7mg; Zn, 50 mg, Mn, 80 mg, I, 350 mg; Se, 130 mg; Co, 400 mg.

Egg quality:

The daily cgg production of each group was individually weighed and
recorded, from the first laid egg up to the end of the experimental period. Records
of egg production and egg weight together with feed consumption were used to
calculate the values of feed conversion ratio. Feed intake was calculated as g feed
flayer /day and g feed /layer /6 weeks, Eggs were randomly taken from the daily
production to delermine yolk, albumin and shell parameters,

Haugh units, as an indicator for albumin quality, were calculated on the
basis of the individual egg weight and the albumin height using the formula
reported by Neshein er af, (1979).



128 Annals Of Agric. Sc., Moshtohor, Vol. 44(1), 2006

Haugh unit = 100 log (H + 7.57 — 1.7 W™
Where:
H = Albumin height, mm
W = Egg weight. g
7.57, 1.7 and .37 are constants

Carcass characteristics:

At the end of the experiment, 6 quails of each treatment were randomly
selected, weighed and slaughtered. After bleeding, scalding and feather picking
by hand, liver, kidney, spleen and gizzard were eviscerated and weighed. Small
intestine thickness (SIT) was deterinined and was used as indicator of the effect
of the tested growth promoters on microorganisms populations in Alimintary
canal (Stutz et af., 1983).

Biochemical analysis:

At the end of the experiment, 6 birds of each treatment were randomly taken
and slaughtered and blood samples were collected in a sterile heparinized centrifuge
tubes. The samples were then ccntrifuged for 20 min at 3000 rpm and plasma
samples were then stored at -20°C until analyzed. Plasma total protein was
determined according to Biuret method described by Henery (1964). Plasma creatinin
was determined according to Bartels (1971) and albumin was estimated as mentioned
by Doumas er of. (1972). Plasma globulins were obtained by subtracting albumin
values from total protein values. Plasma total lipids were determined according to
Knight et al. (1972) and total cholesterol according to Watson (1960). Glutamic
pyruvic transaminase (GPT) and glutamic oxalo acetic transaminase (GOT) were
determined as described by Reitman and Frankel (1957).

Statistical analyses

The data obtaincd werc subjected to analysis of variance according o
SPSS (1997). Significant differences among individual means were analyzed by
Duncan’s muitiple range test (Dancan, 1955).

RESULTS AND DISCUSSION

Evaluation of natural compounds as aflatoxin decomposers

The influence of chemical and herbal compounds at levels of 1, 2
and 3% on aflatoxin B, formed in the experimental fodder is shown in Table 2. It
can be seen that aflatoxin B, was significantly affected by the high levels added
of the natural compounds. The lowest B, concentration was reached when 3% of
either tea extract, citric acid or dried garlic paste was mixed with the experimentai
fodder. B, concentration reached 207.0, 214.2 and 237.6 representing a percent
decrease, compared to control, of 49.97, 48.23 and 42.57 for 3% dried tea, citric
acid and dried garlic, respectively. Other natural compounds exerted however,
weaker effect on aflatoxin B1.

These results were in agreement with those of Reiss (1976) who
mentioned that aflatoxin B, and G, which induced by Aspergillus parasiticus
were suppressed in bread supplemented with citric acid and lactic acid .In
addition, feeding toads on minced garlic or gariic oil resulted in marked reduction



Productive Performance Of Japanese Quail Fed On Diets....129

in the incidence of tumors induced by aflatoxin Bl (El-Mofty et al., 1994).
Morcover, Yen and Chen (1995) also stated that water extract of tea showed
strong antimutagenic action against aflatoxin B,. Moreover, Hasan (1999)
reported that tea extract at the level of 3% had antitoxigenic activity on aflatoxin
production. Also, he found that tea extracts at 1 and 3% had reduced aflatoxin
production in liquid broth and suggested that tannin and caffeine might be the
effective agents,

Tabie (2): Effect of differcat fevels of natural and organic compounds mixed
Pith lavers diets or aflatoxin B (ppi2).

Greanic or natural Supplemented ievel, %o | Overall
products I 2 1T 3
Dried garlic | 3832 | 2392 | 2376 | 323.44
Garlic extract (25%) 75 129352 | 2610 | 2374 | 306.3%8
Garlic oil 413, 329.4 293.8 250.0 32304
Dried tea ) 370.4 325.8 304.2 353.54
Tea extract (25%) 413, 3222 268.2 207.0 | 30299
| Acetic acid | 41375 | 4122 | 3366 | 3060 367.14
Lactic acid 413.75 360.0 3348 275.4 345.98
Citric acid 413.75 354.6 273.2*1__214.2 213.94
Cinnamic acid 41375 | 3492 3276 1 3132 350.94
Cinnamaldhyde 413,753 390.6 2052 25972 333.69
l Overali 41375 | 336,77 | 298.04° [ 262.44°
* ppt = part per trillion
a, b and ¢ means in the same row within the same item followed by different
superscripts differ significantly at P< (,05.

Evaluation of natural compounds effect on performance of Japanese quail

As a result of the previous data, 3% of either dried garlic, tea extract or
citric acid were mixed with fresh laver diets in order 10 evaluate their effect on the
performance of Tapanese quail. Table 3 indicates that egg quality of Japanese
quail responded positively to the experimental diet. Egg weight (g), feed intake
(g/laver/day) werc significantly higher than the control. Total egg number, egg
mass (g/layrt/6 weeks) were, however insignificantly higher than the control. On
the other hand, feed conversion (kg feed/kg cggs) was almost similar in the
experimental diets and the control. Other parameters of egg guality were found to
be similar as a result of the different experimental diets. The insignificant
differences in Haugh units indicated that the laid eggs tend to have no watery
albumin as a resul: of adding garlic, tea extract or citric acid.

The same ofv.civations were menwoned by Chowdhury et al. (2002)
who menticned that egg quality of different ¢ iins was not affected by feeding
diet supplemented with vp to 10% sun dried galic past Also, in an carlier studies
Brown and Lce (19Y85) reporic that citric acid had pot affected the feed
efficicncy ratio of broiler chicks.
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Table (3): Effect of 3% tea extract, dried garlic and citric acid mixed with
layer diets on egg gquality of Japanese quail.

Par s
amete Control extract

R

J Egg number, layer /6 weeks 34.1 357
Egg weight, g 10.12° 12.25°
Egg mass, gflayer/6 weeks 345.09 437.3

Feed intake, g feedMayer/ day 38.05° 50.1"

| Feed intake, g feed/layer/6 weeks 1712.25" | 22545°
Feed conversion, Kg feed/Kg egus 4.96 5.15
Egg weight, g 10.35° 12.34°
Shell, % 21.17° 1522
Albumin, % 4564 | 50.309"
Yolk, %% 33.24 34.47
Shell weight, g 2.18 1.878
Albumin weight, g 4.72 6.208
Yolk weight, ¢ 3.44 4.253
Yolk volume, cm’ 4.26 4.4
Albumin volume, cm® 5.7 54
Atbumin height, mm 6.84 6.86
Yolk height, mm 11.82 13.48
Yolk diameter, mm 436 435
Haugh unit 101.58 100.40

a, b, ... means in the same row within the same item followed by different
superscripts differ significantly at P< 0.05.

Data presented in Table 4 shows carcass performance as affected by
adding 3% tea extract, dried garlic or citric acid to the layer diet. It can be seen
that carcass values were generally comparable in the different treatments as
compared with the control diet. However, adding dried garlic resulted in a
significant increase in heart percent and tea extract produced slight increase in
intestine thickness. Tt has becn mentioned in a similar studies that small intestine
thickness calculated as small intestine weight (g) / small intestine length (cm) was
not affected when broiler chicks were fed on a diet supplemented with organic
acids. The thickness of intestinal wall is considered a good indicator for the
number of microbial populations in intestinal lumen (E1-Afifi, 1997).

Data illustrated in Table 5 indicates that adding 3% tea extract, dried
garlic or citric acid to the layer diet had no harmful effect on blood parameters of
Japanese quail. Morcover, a significant decrease in plasma lipid was noticed
when adding either dried garlic or citric acid. Plasma lipids (mg/100 ml) reached
459.0 and 4659 when dried garlic and citric acid were added to the diet.
respectively as compared with 492.6 for the control reatment. Also, El-Kerdawy
(1996) reported a similar reduction in blood total lipid in rabbits as a result of
adding garlic or citric acid to the diet. In the same direction El-Afifi (1997)
mentioned that adding garlic to the poultry diet did not cause any dcleterious
effect on plasma total protein, albumin or globulin.
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Table (4): Effect of 3% tea extract, dried garlic and citric acid mixed with
laver diets on carcass performance of Japanese guail,

Control Tea extract . Citric acid

i Alive weight, 2 316.50 3338 . 502.0
| Liver, % 3.00 370 3. 3.28
|| Gizzard, % 2.02 2.14 . 2.30
Heart, % 071" 0.70° . 0.73°
Spieen, % 0.060 0.049 . 0.060
0.14 0.17 . 0.13

* SIT = small intestine thickness
a and b means in the same row within the same item followed by different
superscripts differ significantly at P<0.05.

Table (5): Effect of 3% tea extract, dricd garlic and citric acid mixed with
laver diets on blood parameters of Japanese quail.
Parameters Control Tea Citric acid
. extract
il Protein, g/d| 3.60 3.38 . 3.64
{ Albumin, g/di 7.09 2.03
{ Glubulin, g/dl 1.52 1.35

A/G ratio 1.38 1.50

Lipids, mg/100 m! 492.6° 490.1°
§ Cholesterol, mg/d! 135.25 133.95
' 5.38 6,30

110.8 109.5
1.63 2.10

superscripts differ significantly at P< 0.05.

Finally, it might be stated that adding 3% tea extract, dried garlic or
citric acid not only had reduced aflatoxin B, during storage of the experimental
dict but also had no negative effect on the performance of the Japanese quail.
Therefore, feeding laycr Japanese quail with fodder mixed with 3% of either tea
extract, dried garlic or citric acid might be safe and recommended.
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