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ABSTRACT

This study was conducted to investigate the effects of supplementing fattening lamb diet with various levels of
commercial supplement Fortide C, produced from enzymatic hydrolysis of cottonseed meal as a source of small chain
peptides, on in vitro gas production and fermentation parameters, nutrients digestibility and activity of rumen
microbial enzymes in vitro using rumen liquor of sheep. Dietary treatments were control diet (without Fortide C) and
supplementing control diet with Fortide C at the levels of 2.35, 4.70 and 7.70 g/kg of diet on dry matter basis. Results
showed that at 16, 24 and 48 h of incubation, the highest and the lowest volume of gas production (GP) was observed
in the diet containing the highest level of Fortide C and control diet, respectively (P <0.05). The highest microbial
protein production and estimated metabolizable energy (ME) was observed in the diet supplemented with the highest
level of Fortide C compared to the control diet (P <0.05). However, other fermentation parameters and two-stage
nutrients digestibility were not affected by dietary treatments (P >0.05). Activity of carboxymethyl cellulase and
alpha-amylase increased as the level of Fortide C increased in the diet compared to the control diet (P <0.05), while
activity of microcrystalline cellulase and filter paper degrading activity were not affected by the experimental diets (P
<0.05). In conclusion, the results of present study showed that dietary supplementation of fattening lambs with 7.05 g
Fortide C per kilogram dry matter of diet improved microbial protein synthesis and ME in vitro.
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Table 2. Chemical composition of used Fortide C

(% of dry matter)

Items Fortide C
Dry matter (fresh weight) 97.5
Organic matter 93.9
Crude protein (CP) 48.6
True protein (% of total CP) 82.5
Non-protein Nitrogen (% of total N) 175
Neutral Detergent Fiber (NDF) 1.18
Acid Detergent Fiber (ADF) 0.40
Ether extract 0.05
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Table 1. Ingredients and chemical composition
fattening lamb incubated in vitro (% of dry matter)

Items % of diet
Alfalfa hay (dried) 25
Wheat straw 5
Barley grain, ground 28
Corn grain, ground 14
Wheat bran 125
Soybean meal 10
Vitamin-mineral premix* 2.0
Dicalcium phosphate 1.0
Salt 0.50
Sodium bicarbonate 2.0
Chemical composition

Dry matter (fresh weight) 89.8
Organic matter 94.5
Crude protein 14.6
Neutral Detergent Fiber (NDF) 31.2
Acid Detergent Fiber (ADF) 15.9
Calcium 0.57
Metabolizable energy (Mcal/kg DM) 221
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1. Contained (per kg): 99.2 mg Mn, 50 mg Fe, 84.7 mg Zn, 1 mg Cu,
1mgl, 0.2 mg Se2, 9000 IU vitamin A, 2000 IU vitamin D and 18
1U vitamin E (Roshd-Daneh, Karaj, Iran).
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1. In vitro Organic Matter Disappearance
2. Apparently Digested Substrate
3. Short Chain Fatty Acid
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Table 3. Effect of different levels of Fortide C on in vitro gas production parameters of experimental diets using
mixed ruminal microorganisms of sheep

In vitro gas production parameters

Treatments GPl  GPY  GPw®  GPY TGP B? c
Control diet 27.9° 466 5597 46.2 67.5 66.2 0.054
Control + Fortide C (2.53 g/kg DM) 38.6°  47.1%® 56.4 68.2 73.4 70.5 0.05
Control + Fortide C (4.70 g/kg DM) 33.2®  48.1° 57.1° 714 78.7 69 0.049
Control + Fortide C (7.05 g/kg DM) 39.77  52.0° 61.4 714 736 69.7 0.062
SEM® 1.21 2.31 1.52 5.15 5.71 432 0.006
P-value® 0.02 0.04 0.04 0.56 0.86 0.09 0.08

FA ) o g5 5B ez ¥ () 650 el Yl Gy (sadg 5 oz ¥ (il o) (65l el VF ) ey g 55 g
PRIk e el 47 51y sl I e US 0 Grdishes) 5 eSS Sl VY Sl g sy SIS e F LGRIhe) (5 el
(Sylogre Jlaixl A o Sl o jlaibinl slax A (celo o i o) 55 adg copn V(i o) e B i3 558 ade Jaslsy

P <)o) canl 0o 0 O mhaw jo Sl Jre BT Buaolis aiw ;2 10 Hlues ué slald >
1. In vitro gas production (IVGP) for 16 h (ml); 2. IVGP for 24 h (ml); 3. IVGP for 48 h (ml); 4. IVGP for 72 h (ml); 5. Total gas production for 96 h

(ml); 6. Gas production from the insoluble but fermentable fractions for 96 h (ml); 7. Rate constant of gas production during incubation (/h); 8.
Standard error of the means; 9. Means within a column with different superscript letters are different (P<0.05).
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Table 4. Effect of different levels of Fortide C on fermentation parameters of experimental diets using mixed ruminal
microorganisms of sheep

Fermentation parameters

Treatments SCFA'!  IVDMD?  IVOMD?® ME* pH NHs-N°  MPS®
Control diet 0.63 58.7 49.9 7.34P 6.5 14.6 306°
Control + Fortide C (2.53 g/kg DM) 0.64 57.2 52.7 7.84° 6.47 14.7 341°
Control + Fortide C (4.70 g/kg DM) 0.58 59.8 47.9 7.10° 6.54 15.5 328°
Control +Fortide C (7.05 g/kg DM) 0.75 60.2 53.3 7.95° 6.51 16.1 432*
SEM’ 0.07 2.16 1.88 0.17 0.24 1.07 18.1
P-value® 0.13 0.15 0.09 0.04 0.91 0.11 0.01
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1. Short chain fatty acids (mmol/200 mg DM); 2. In vitro Dry matter disappearance (%); 3. In vitro Organic matter disappearance (%); 4. Estimated
metabolizable energy (MJ/kg DM); 5. Ammonia nitrogen (mg/dl); 6. Microbial protein synthesis (mg/g DM); 7. Standard error of means; 8. Means

within a column with different superscript letters are different (P<0.05).
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Table 5. Effect of different levels of Fortide C on two-stage nutrient digestibility of experimental diets using mixed
ruminal microorganisms of sheep

Treatments

Nutrient digestibility

DM* oM NDF’ ADF*
Control diet 69.7 70.6 49.6 374
Control + Fortide C (2.53 g/lkg DM) 67.7 69.4 51.6 37.2
Control + Fortide C (4.70 g/lkg DM) 70.9 71.1 52.1 38.0
Control + Fortide C (7.05 g/kg DM) 71.6 71.9 52.9 38.8
SEM?® 1.94 1.64 1.53 1.01
P-value® 0.17 0.11 0.15 0.11
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1. Dry matter; 2. Organic matter; 3. Neutral detergent fibre; 4. Acid detergent fibre; 5. Standard error of means; 6. Means within a column with

different superscript letters are different (P<0.05).
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Table 6. Effect of different levels of fortid on the activity of hydrolytic enzymes (units per minute in ml of ruminal
fluid) of experimental diets using mixed ruminal microorganisms of sheep

Treatments CMCase” MCCase FPD?® activity Alpha amylase
Control diet 2.54° 0.97 0.73 6.19°
Control + Fortid (2.53 g/lkg DM) 2.71° 1.02 0.81 6.76%
Control + Fortid (4.70 g/kg DM) 2.70° 1.11 0.82 7.01°
Control + Fortid (7.05 g/lkg DM) 2.98° 1.21 0.86 7.242
SEM* 0.054 0.144 0.055 0.177
P-value® 0.011 0.67 0.47 0.015
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1. Carboxymethyl cellulase; 2. Microcrystalline cellulase; 3. Filter paper-degrading activity; 4. Standard error of means; 5. Means within a column with

different superscript letters are different (P<0.05).
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