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ABSTRACT

This experiment was designed to survey the nutritive value and estimate protected-protein level of Protanomix as a new
protein source and compare it with soybean meal. Protanomix is a brown powder by separating the precipitate produced
from the reaction of tannin with corn-steep liquor. Crude protein (CP) and metabolizable energy (ME) in this protein source
is nearly similar to soybean meal, and more than 80% of its protein content is insoluble. In this study, potential of in vitro
gas production in Protanomix was significantly (P<0.001) lower than the control treatment (soybean meal); however,
substitution of soybean meal at different levels of Protanomix in experimental diets did not lead to significant changes in gas
production parameters (P>0.05). Comparing Protanomix with soybean meal (control) showed that in vitro truly degraded
dry matter (IVTDDM), estimated metabilizable energy (ME) and pH were similar (P>0.05). However, short chain fatty
acids (SCFA), apparently in vitro organic matter digestibility (IVOMAD) and ammonia nitrogen (N-NH;) were
significantly higher in soybean meal (P<0.01) than Profanomix, while partitioning factor (PF), microbial protein synthesis
(MPS) and efficiency of microbial protein synthesis (EMPS) were greater in Protanomix than soybean meal (P<0.05).
Nonetheless, when soybean meal was substituted with different levels of Protanomix in the experimental diets, only
concentration of ammonia nitrogen (N-NH3) was significantly decreased (P<0.001).
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Table 1. Ingredients and chemical composition of experimental diets for in vitro incubation (% of dry matter or as stated)

Experimental diets contained with different levels of protanomix'

Control' 20 % 40 % 60 % 80 % 100 %
protanomix protanomix protanomix protanomix protanomix

Ingredients
Alfalfa hay 25 25 25 25 25 25
Wheat straw 10 10 10 10 10 10
Barley grain 21 21 21 21 21 21
Corn grain 21 21 21 21 21 21
Wheat bran 9.75 9.75 9.75 9.75 9.75 9.75
Soybean meal (Solvent 10 8 6 4 2 0
44% CP)
Protanomix® 0 2 4 6 8 10
Vitamin-mineral premix* 3.25 325 325 3.25 325 3.25
Chemical composition*
Dry matter 89.2 89.2 89.3 89.3 89.3 89.3
Organic matter 91.95 91.93 91.90 91.88 91.85 91.83
Crude protein 15.04 15.05 15.06 15.07 15.08 15.10
Neutral detergent fibre 33.27 33.32 33.37 33.42 33.48 33.53
Acid detergent fibre 18.77 18.89 19.01 19.13 19.25 19.37
ME* (Mcal/Kg DM) 2.53 2.53 2.53 2.53 2.54 2.55
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1. Control treatment is balanced on the basis of soybean meal, and in the other treatments soybean meal is replaced by Protanomix at the levels of 20, 40, 60, 80
and 100%, respectively.
2. A source of high bypass protein (Patent No: 103004; Date: 2020-11-29).
3. Contained (per kg): Vitamin A, 100000 IU; Vitamin D3, 40000 IU; Vitamin E, 1000 IU; Antioxidant, 1 g; Ca, 146 g; P, 5 g; Mg, 20 g; S, 4 g; Mn, 800 mg; Zn,
800 mg; Cu, 100 mg; Se, 20 mg; Fe, 400 mg; Co, 20 mg and I, 20 mg. 4- Metabolizable energy

sl 00 dnsliee (2 lo3T 5IUT bl 53 oyl ils )0 5 00 @lojl 5 IUT (slie 51 caalis (0,uz 5 aSeaniliy 15 oboonds oS 55 %
* Chemical composition in Protanomix and control diets are on the basis of laboratory analyses and in the other treatments have been calculated based on
laboratory analyses.
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Ash)
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Table 2. Chemical composition of Protanomix on basis of dry matter or as stated
DM’ ME (Mcal/kg DM)? cp’ NDF * ADF > EE° Ash NFC’ Ca P
97.38 3.13 45.61 6 2.6 5.85 7.82 34.72 0.88 0.47
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1- Dry matter, 2- Metabolizable energy, 3- Crude protein, 4- Neutral detergent fiber, 5- Acid detergent fiber, 6- Ether extract, 7- Non-fiber

carbohydrate.
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Table 3. Protein fractions of Protanomix by cornel net carbohydrate and protein system

CP' A2 BI® B3°® c® Soluble Protein Insoluble Protein
Protein source (%DM)’ (%CP) (%CP) (%CP) (%CP) (%CP) (%CP)
Protanomix 45.61 13.12 5.73 5.18 13.98 18.85 81.15
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1- Crude protein, 2- Non-protein nitrogen, 3- Rapidly degraded true prtotein, 4- Moderately degraded true ptotein, 5- Slowly degraded true ptotein, 6-

Undegraded true ptotein, 7- Dry matter.
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Table 4. Effects of soybean meal (control) and Protanomix on in vitro gas production parameters

Gpl6' Gp24? Gp48? Gp72* GPY6° b® c’
Treatments (ml) (ml) (ml) (ml) (ml) (ml) (ml/h)
soybean meal (control) 27.60 34.72 39.91 43.96 47.57 44.28 0.072
Protanomix 20.85 24.52 27.53 28.66 30.68 28.74 0.110
SEM # 1.000 1.113 0.946 0.712 1.053 0.721 0.0115
p-value’ <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0332
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1, 2, 3, 4, 5- In vitro gas production values for 16, 24, 48, 72 and 96 hours incubation respectively (ml) 6- Potential of gas production (ml) 7- Gas
production rate (ml/h) 8- Standard error of means 9- Means within a column with same superscript letters are not significantly different (p>0.05).
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Table 5. Effects of different levels of Protanomix inclusion in replacement for soybean meal in experimental diets on
in vitro gas production parameters

Gpl6' Gp24? Gp48? Gp72* GP96° b® c’

Treatments (ml) (ml) (ml) (ml) (ml) (ml) (ml/h)
0 % Protanomix (control) ® 35.87 40.78 45.74 48.64 48.78 48.10 0.091
20 % Protanomix’ 35.62 40.74 45.90 48.56 48.64 48.04 0.089
40 % Protanomix '’ 34.04 39.54 44.41 47.16 47.47 46.85 0.087
60 % Protanomix ! 32.97 38.27 43.27 45.94 46.25 45.88 0.088
80 % Protanomix > 33.24 38.96 44.27 47.12 4732 46.94 0.084
100 % Protanomix " 33.26 38.78 43.78 46.48 46.66 45.74 0.089
SEM 2.083 1.904 1.765 1.159 1.197 1.100 0.0081
p-value ¥ 0.8641 0.9092 0.8764 0.4948 0.6033 0.5245 0.9954
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P>+ 0) wsb ol
1, 2, 3, 4, 5- In vitro gas production values for 16, 24, 48, 72 and 96 hours incubation respectively (ml) 6- Potential of gas production (ml) 7- Gas
production rate (ml/h) 8,9,10,11,12 & 13- Control treatment is balanced on the basis of soybean meal; in the other treatments soybean meal is replaced

by Protanomix in the levels of 20, 40, 60, 80 and 100%, respectively 14- Standard error of means 15- Means within a column with same superscript
letters are not significantly different (p>0.05).
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Table 6. Effects of soybean meal (control) and Protanomix on ruminal fermentation parameters

2
) & Ja s ~ - o~
- % E % = e~ %) =)
X <5 < Qo o & Q0 Lo 3 =
Treatments =3 68 %é Eé é{j? Eé S Z-%” =
s 73 = = = - “=
Soybean meal (control) 2.01 0.486 61.49 85.33 7.90 153.14 71.72 19.75 6.84
Protanomix 1.94 0.366 54.22 85.78 10/54 168.82 78.68 16.62 6.87
SEM” 0.030 0.0178 0.779 1.892 0.459 4.753 1.158 0.725 0.057
p-value " 0.0813 <0.0001 <0.0001 0.8702 0.0009 0.0331 0.0006 0.0075 0.7851
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1- Metabilizable energy (Mcal/kg DM), 2- Short chain fatty acids (mmol/200mg DM), 3- In vitro organic matter appearance digestibility (%), 4- In vitro truly
degraded dry matter (%), 5- Partitioning factor (mg/ml), 6- Microbial protein synthesis (mg), 7- Efficiency of microbial protein synthesis (%), 8- Ammonia
nitrogen (mg/dl), 9- Standard error of means, 10- Means within a column with same superscript letters are not significantly different (p>0.05).
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Table 7. Effects of different levels of Protanomix inclusion in replacement for soybean meal in experimental diets on
ruminal fermentation parameters

=
2 .2 8. . .= w. w3
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Treatments %3 £ 2§ 88 :i %2 %z 23 =z
= 23 Z = & & z £
e 2 &
g
0% Protanomix (control) ° 1.62 0.633 48.08 77.78 5.72 115.95 59.61 19.05% 6.36
20 % Protanomix "° 1.61 0.628 47.88 76.45 5.48 111.68 58.45 18.91* 6.47
40 % Protanomix " 1.60 0.600 46.64 73.34 5.97 108.84  59.13 18.50° 6.43
60 % Protanomix > 1.54 0.581 4579 75.12 5.82 113.46 60.52 18.41° 6.48
80 % Protanomix " 1.55 0.586 46.02 74.67 5.82 11336  60.64 17.92¢ 6.49
100 % Protanomix™ 1.56 0.586 46.04 74.23 5.67 112.10  59.96 17.71¢ 6.49
SEM 0.062  0.0370 1.665 1.688 0.519 6.389 2.837 0.086 0.057
p-value '® 09283  0.8641  0.8729  0.4848 09915  0.9832 09939  <0.0001 0.5492
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1- Metabilizable energy (Mcal/kg DM), 2- Short chain fatty acids (mmol/200mg DM), 3- In vitro organic matter appearance digestibility (%), 4- In
vitro truly degraded dry matter (%), 5- Partitioning factor (mg/ml), 6- Microbial protein synthesis (mg), 7- Efficiency of microbial protein synthesis
(%), 8- Ammonia nitrogen (mg/dl), 9,10,11,12,13 & 14- Control treatment is balanced on the basis of soybean meal; in the other treatments soybean

meal is replaced by Protanomix at the levels of 20, 40, 60, 80 and 100%, 15- Standard error of means 16- Means within a column with same
superscript letters are not significantly different (p>0.05).
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