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Table 1- Edible items of experimental diets based on

dry matter (%)
Items Dry Matter (%)
Apple pomace without processing 28.68
Alfalfa 26.13
Barley 19.89
Corn silage 11.56
Soybean Meal 12.95
Vitamin Mineral Premix 0.79
Mycofix-Plus -
Bio-Tox -
Bio-Acid -
Total 100
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Table 2-The effect of experimental treatments on pH, protozoa and ruminal ammonia nitrogen concentration

Treatments P SEM
Adjective 1 2 3 4 5
pH 6.4228 6.482 6.502 6.36° 6.08°¢ 0.01> 0.042
Protozoal population (10° x ml) 16.22 16.20 16.11 16.18 16.18 0.22 0.015

Ammonia nitrogen (mg /dl) 42 21° 21.68°¢

22.12¢ 21.76"¢

21.90° 0.01> 0.065

Treatments = 1: Control, uncooked apple peel; 2: Macronutrious processed apple pulp; 3: Mycofix Plus-treated apple
pomace; 4: Bio-Tox biodized processed apple pulp; 5: Apple pepper Processed with Bio-Acid acidifier; * P <0.05
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Table 3- Effect of experimental treatments on ruminal esophagus fatty acids

Treatments P SEM

Adjective 1 2 3 4 5
Total fatty acid (lit /mmol) 91.27¢ 91.80¢  93.17%  90.63° 92.71°  0.01> 0.24
Acetate (% mol) 61.25 60.59 60.8 61.03 61.33 0.606 0.15
Propionate + Isobutyrate (%) 21.66 22.68 23.50 24.00 24.24 0.058 0.33
Butyrate (%) 13.19¢ 15.39° 15.782 14.77°¢ 14.60¢ 0.01> 0.23
Valerate (%) 2.15 2.19 2.13 2.14 2.13 0.11 0.073

Treatments = 1: Control, uncooked apple peel; 2: Macronutrious processed apple pulp; 3: Mycofix Plus-treated apple
pomace; 4: Bio-Tox biodized processed apple pulp; 5: Apple pepper Processed with Bio-Acid acidifier; * P <0.05
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Table 4- The amount of pesticide residues found in different treatments of apple pomace processing

Toxin 1 2 4 5 P-Value SEM
Patulin(ng/kg) 1782 162b 58 76° 0.01> 13.138
Diazinon (mg /kg) 0.936° 0.852" 0.279®  0.337¢ 0.354°¢ 0.01> 0.075

Treatments = 1: Control, uncooked apple peel; 2: Macronutrious processed apple pulp; 3: Mycofix Plus-treated apple
pomace; 4: Bio-Tox biodized processed apple pulp; 5: Apple pepper Processed with Bio-Acid acidifier; * P <0.05.
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Figure 2-Patulin standard curve
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Effect of reducing the amount of Patulin and Diazinon in ensiled apple pomace
on some rumen parameters (pH, protozoa, ammonia nitrogen) and
concentration of volatile fatty acids in Mahabadi lactation goats
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Introduction: The amount of residues of some pesticides in some animal and poultry feeds in Iran is
considered higher than the international standard. The purpose of this study was to determine the
effect of reducing the amount of patulin and diazinon in ensiled apple pomace on some rumen
parameters (pH, protozoa, ammonia nitrogen) and the concentrations of volatile fatty acids in the
Mahabadi lactation goats that consuming diets containing high apple pomace (28.88% in dry matter).
Material and methods: In this study, 30 mature Mahabadi lactation goats (Freshener) with mean live
weight of 55 £ 5 kg (mean £ SD), with 5 experimental treatments and 6 replications were used in a
completely randomized design. Experimental treatments consisted of unprocessed apple pomace
(control group), microwaved apple pomace (treatment 2), processed apple pomace with two
commercially active adsorbent pesticides (50 g/d respectively for every goat head and one kg/t of
apple pomace (3 and 4) and apple pomace processed with a commercial acidifier compound
(treatment 5). A rumen fluid sample was taken by mouth through a vacuum pump on the 20th day
after calving, 4 hours after morning feeding. Ruminal fluid pH was measured immediately using a
pH meter (Schott Titrator Titroline easy model). Volatile fatty acids in the rumen were measured by
Ottenstein and Bartley (1971) using a Philips PU4410 glass column gas chromatograph (4.6 1 1.65
ml). Determination of patulin was performed according to AOAC standard (2002) and formulated by
National Standards Organization of Iran (2004) with ISIRI-13120 in food and fruits and ISIRI-12950
in milk. In this experiment, 3 samples of apple pomace were prepared from each treatment to
determine the amount of patulin and were sent to the laboratory. In this study, high performance liquid
chromatography (HPLC) was used to measure the patulin and diazinon of apple pomace. SPSS
software was used for statistical analysis and mean treatments were compared by Duncan test at 5%
probability level.

Results and discussion: The results showed that the highest amount of patulin and diazinon in different
treatments were in the control group (178 Kg / pg and 936.0 mg / kg) and the lowest levels were
related to treatments treated with Bio-Tox toxin binder and Mycofix Plus (58 pg/Kg and 279/0
mg/kg). It seems that this decrease in toxin in treatment 3 is probably due to the presence of sodium
bentonite in the Mycofix Plus compound which has a very high cation exchange capacity (Hejazi and
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Ghorbani 1994). Bentonite is also found in the plate silicate family and the smectite group and has a
three-layer structure that is an aluminum layer with loose bonds between the silica bilayer. Bentonite
is colloidal because of this three-layer structure. Patulin level in treatment 4 reached 58 ug/Kg, which
was the lowest and significant difference (P<0.05) in all treatments. Given that the treatment of apple
pomace with an organic and biological binder toxin called Bio-Tox has been used in this treatment,
it can be said that by combining the effects of silicates and yeast cell wall extract (Saccharomyces
cerevisiae), a wide range of mycotoxins can be absorbed. It has. The beneficial effects of
Saccharomyeces cerevisiae have also been attributed to the mannan in the yeast cell wall (Azimi et al
2012). In fact, toxins are organic binders based on beta-glucan (inner wall of yeast) and extracted
from the inner wall of yeast. As a result, they do not absorb nutrients from the ration and
micronutrients. In treatment 5, the reduction in patulin was significant and significant (P<0.05). This
supplement contains formic acid, propionic acid and lactic acid and their salts are ammonium formate
and ammonium propionate. Obviously, lowering the pH of the rumen and small intestine and
acidifying the environment can be a characteristic of this supplement. The acids distributed in the
body also suppress the growth of some toxins and limit their ability to work. It seems that the decrease
in rumen pH due to the addition of organic acids in the acidic compound and reaching the rumen pH
of about 3.5 to 4 will cause the majority of these toxins to be destroyed. In this case, these compounds
act as an antibiotic and reduce residues of toxins and some bacteria. Therefore, only the pH of
treatment 5 decreased significantly in comparison with control group (6.36 vs. 6.42). Also, the results
showed that ruminal protozoa population was not affected by apple pomace processing in different
treatments, and the ammonia nitrogen concentrations of rumen fluid in the experimental goats showed
a significant difference between treatment 2, 5 and 3, in relation to, control and other treatments,
respectively. The lowest amount for control group (without processing) was 21.42 mg/dl and the
highest amount for 3 was 12.22 mg/dl by adding Mycofix-Plus to the diet (0.05 mg/dl).The results
also showed a significant increase in the concentrations of total volatile fatty acids, except treatment
4 as compared with control (P<0.05). In addition to the other treatments, the ratio of total volatile
fatty acids increased significantly in the other treatments (P<0.05). The highest amount of fatty acids
among the treatments was in treatment 3 treated with Mycofix Plus supplement (93.17 mmol/lit)
while the total fatty acids in the control treatment was 91.27 mmol / lit. The amount of total fatty acid
in treatment 4, was 90.63 (mmol/lit) which showed a significant decrease compared to control
(P<0.05).

Conclusion: The results of this study showed that processing of apple pomace with adsorbent and
inactivating compounds of Mycofix-Plus and Bio-Tox additives of the above commercial adsorbents
to apple pomace used in diets with high levels of pomoly reduced the toxins of patulin and diazinon.
Some of the parameters and parameters of the rumen are animalized and in addition to ensuring the
health of the animal will increase efficiency and function. Therefore, considering the presence of
levels beyond the standard of these pesticides in apple pomace silo, it can be concluded that the use
of pesticide adsorbents when using high levels of apple pomace in the diet to ensure no effect
Negative on the body's metabolism and non-transfer to milk is essential. Generally reducing the
patulin and diazinon toxicity by processing with adsorbent and compounds of toxins in diets with
high-level of apple pomace can improve some of the animal's rumen parameters, and, in addition to
ensuring health, may increase the efficiency and performance of the animal.
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