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Effect of acetic acid treating and autoclaving of bitter vetch on nutrients
degradability, protozoa counts, metabolisable protein and CNCPS protein
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Faezeh Shahbazi®, Mehdi Kazemi-Bonchenari", Amir Hossein Khaltabadi-Farahani®
and Hamed Khalilvandi-Behroozyar®
1, 2, 3. Former M.Sc. Student, Associate Professor and Assistant Professor, Department of Animal Science, Faculty of Agriculture,
Arak University, Iran
4. Assistant Professor, Department of Animal Science, Faculty of Agriculture, Urmia University, Iran
(Received: Oct. 29, 2018 - Accepted: Mar. 9, 2019)

ABSTRACT

The present study was evaluated the effects of acetic acid treating and autoclaving the bitter vetch (Vicia ervilia) on nutrients
degradability, protozoa counts, some ruminal parameters, and metabolisable protein. Three Farahani permanent rumen-
canulated sheep were used in a 3x3 Latin square design with 21-d periods. Three experimental treatments were; 1) raw bitter
vetch, 2) chemical processed bitter vetch, and 3) physical processed bitter vetch. Treating bitter vetch with 8% acid acetic
and its autoclaving (121 °C, 117 Kpa, 20 min) were considered as chemical, and physical processing, respectively. The
incubation times for in situ experiment were 2, 4, 8, 16, 24 and 48 h. Metabolisable protein was estimated based on in situ
data as well. The results cleared that both processing methods (i.e. chemical and physical) reduced the degradation of dry
matter and protein in the rumen which physical treating was more effective in this reduction. However the processing
methods did not change metabolisable protein content of treatments. The results of protein fractionation showed that
autoclaving caused to reduce the A and B1 fractions and increased the slow degradable fractions (P<0.05). Ruminal
ammonia nitrogen concentration was tended to be significant (P=0.06). The protozoa count increased in rumen fluid of
sheep fed autoclaved bitter vetch. The results of the current study showed that both chemical (treating with acetic acid) and
physical processing (autoclaving) transferred the protein degradation from the rumen into small intestine and the effect of
physical treating (autoclave) was more relevant.
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Table 1. The percentages of feed ingredients (DM
basis) and nutritive value of the basal diet

Diet Basal diet
Composition (g/kg)
Alfalfa Hay 490
Wheat Straw 210
Barely grain 100
Bitter vetch (Raw or treated) 150
Wheat bran 40
Salt 3
Vit-Min Premix* 7
Chemical analysis (g/kg DM)
Dry matter 892.1
Metabolizable Energy (Mcal/kg DM) 2.3
Crude protein 128
Ca 6.5
P 2.2
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Basal diet was contained 150 g/kg of bitter vetch as raw (Tc), treated
with acetic acid (T1) and autoclaved (T2).
1. Contained per kilogram of supplement: 250,000 IU vitamin A,
40,000 U vitamin D, 1,000 IU vitamin E, 110 g Ca, 45 g P, 20 g
Mg, 15 g Na, 1000 mg Fe, 2000 mg Zn, 500 mg Cu, 750 mg Mn, 20
mg I, 10 mg Se and 8 mg Co.
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1) QDP =ax CP

2) SDP = (bc/c+k) x CP

3) ERDP = 0.8 (QDP) + (SDP)

4) UDP = CP — (QDP + SDP)

5) DUP = 0.9 (UDP — (6.25 x (ADIN)
6) MP =0.6375 x (ERDP) + DUP
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Table 2. In situ degradation parameters of dry matter for untreated and treated bitter vetch

Experimental Diets

Item Tc T T2 SEM P-value
at 14.81° 14.23° 12.02° 0.96 <0.01
Degradation parameters b? 84.29° 85.04° 86.62% 3.64 <0.01
c? 0.0569° 0.0593" 0.0631° 0.01 <0.01
k=0.02 77.16° 77.83% 77.93° 2.12 0.01
ED* k=0.05 59.70° 60.36® 60.50% 1.98 <0.01
k=0.08 49.86 50.46 50.40 3.08 0.06
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1) a: Rapidly degradable fraction. 2) b: Potentially degradable fraction. 3) c: Fractional degradation rate of the potentially degadable fraction (1-a),
expressed in h—1. “ED: Effective degradability with k the passage rate from the rumen (0.02, 0.05 and 0.08 h™*). SEM: Standard error of means. Means
with different letters in each column are significantly different (P<0.05). Tc: raw bitter vetch seed. T1: acetic acid treated bitter vetch seed.T2:
autoclaved bitter vetch seed.
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Table 3. In situ degradation parameters of crude protein for untreated and treated bitter vetch

Experimental Diets
Item

Tc T1 T2 SEM P-value
al 7.71° 4.65° 3.07° 0.72 0.02
Degradation parameters b? 91.21 93.06 94.03 234 0.06
ct 0.082% 0.075° 0.069° 0.01 <0.01
k=0.02 79.90° 79.50° 76.05° 278 <0.01
ED* k =0.05 62.70% 62.60° 57.65° 1.89 <0.01
k=0.08 52.10° 51.85° 46.65° 1.65 <0.01
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1) a: Rapidly degradable fraction. 2) b: Potentially degradable fraction. 3) c: Fractional degradation rate of the potentially degradable fraction (1-a), expressed in h—1. “ED:
Effective degradability with k the passage rate from the rumen (0.02, 0.05 and 0.08 h™*). SEM: Standard error of means. Means with different letters in each column are
significantly different (P<0.05). Tc: raw bitter vetch seed. T1: acetic acid treated bitter vetch seed.T2: autoclaved bitter vetch seed.
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Table 4. Ammonia nitrogen (NH3-N) concentration, pH value and protozoa counts in fistulated sheep fed
experimental diets

Experimental diets

Parameters Tc T1 T2 SEM P-value
NHs-N, mg/dL 14.14 12.34 13.57 1.09 0.06
Rumen pH 6.65 6.79 6.48 0.79 0.15
Protozoa counting (x10%) 62.12° 74.43° 79.432 5.12 0.04
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SEM: standard error of means. Means with different letters in each column are significantly different (P<0.05). Tc: diet with 150 g/kg of raw bitter
vetch seed. T1: diet with 150 g/kg of acetic acid treated bitter vetch seed.T2: diet with 150 g/kg of autoclaved bitter vetch seed.
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Table 5. Protein fractions (% crude protein) based on Cornell Net Carbohydrate and Protein System for untreated and
treated bitter vetch

Different treatments®

Item

Tc T1 T2 SEM P-value
Protein fractions” (g/kg CP)
A 247.09° 224.5° 226.8° 11.23 0.02
Bl 265.55% 249.0° 207.2° 17.19 <0.01
B2 329.41° 351.4° 376.1° 20.91 <0.01
B3 119.68° 136° 143.2% 5.89 <0.01
C 38.28° 38.92° 46.1° 1.45 <0.01

IS L oo Lo ailogls T2 oSl sl b 00 Lo ailogls TL (pls ailogls 6TC ¢ folis ulo;l (slo Lo
1) Treatments were; Tc: raw bitter vetch seed. T1: acetic acid treated bitter vetch seed. T2: autoclaved bitter vetch seed.
2) Protein fractions; 1- A: Non-protein nitrogen. 2- B1: rapidly degradable protein. 3- B2: Intermediately degradable protein. 4- B3: Slowly degradable
protein. 5- C: unavailable protein. SEM: standard error of means. Means with different letters in each row are significantly different (P<0.05).

2925 BB paf ke 455 BB oisd a 5o 0 eighay o 0) 4eSlh )3 (g p 4338 slapaSll P Jeux
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Table 6. Ruminal protein degradation items (QDP, SDP, EDRP, UDP and DUP) and metabolisable protein estimated
based on in situ degradation kinetics in rumen (% of crude protein)

Items (based on total protein content; DM basis)

Treatments

QDP* SDP ERDP UDP” DUP® MP® MP/CP’
Tc 1.81° 17.22 18.67° 4.55° 1.29° 13.19 55.92
Tl 1.09° 17.08 17.95° 5.42° 2.06° 13.51 57.26
T2 0.72¢ 16.64 17.22° 6.23* 2.79° 13.77 58.37
SEM 0.21 0.19 0.20 0.18 0.19 0.20 0.89
P-value 0.03 0.14 0.01 0.01 0.02 0.15 0.15

IS L oads jlass ailogls T2 oSl dusl b o0y jlocs ailogls” T cals- ailogls” TC ¢ Jolis solosl sl Lo
Tc: raw bitter vetch seed. T1: acetic acid treated bitter vetch seed. T2: autoclaved bitter vetch seed. Items were 1) QDP; quickly degradable protein, 2)
SDP; slowly degradable protein, 3) ERDP; effective rumen degradable protein, 4) UDP; un-degradable dietary protein, 5) DUP; digestible un-
degradable protein, 6) MP; metabolisable protein, 7) MP/CP; metabolisable protein to crude protein ratio. Means with different letters in each column
are significantly different (P<0.05).
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