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ABSTRACT

This study was conducted to investigate the effects of supplementing dairy cows diet with various levels of
commercial chestnut condensed tannins (CT) supplement (Silvafeed), on in vitro gas production (GP) and
fermentation parameters, nutrients digestibility and activity of rumen microbial enzymes in vitro using rumen liquor
of cow. Dietary treatments were control diet (without CT) and supplementing control diet with CT at the levels of
0.45, 0.90 and 1.35 g per kg dietary dry matter (DM). Inclusion levels of dietary tannins were based on
recommendation of manufacturer. Results showed that GP at all of incubation times, potential (b) and rate (c) of GP
were not affected by experimental treatments (P>0.05). Except for ammonia nitrogen concentration and microbial
protein production which were decreased and increased with increasing rate of CT in the diet respectively (P<0.05),
while the other fermentation parameters were unchanged by incubation of experimental diets (P>0.05). Activity of
fibrolytic enzymes such a carboxymethyl cellulase, microcrystalline cellulase and filter paper-degrading activity were
not affected by supplementing diet with CT (P>0.05), while rumen protease activity was decreased linearly with
enhancing level of CT in the diet (P<0.05). In conclusion, the results of present study revealed that adding condensed
tannins to dairy cows diet up to 1.35 g/kg dietary DM improved nitrogen metabolism in the rumen, and this could
reduce the requirements for dietary rumen undegradable protein.

Keywords: Condensed tannin, gas production, fermentation parameters, digestibility, rumen enzyme activity.
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1. Hydrolysable Tannin
2. Condensed Tannin
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Table 1. Ingredients and chemical composition of
dairy cow diets incubated in vitro (% of dry matter)

Items % of diet

Alfalfa hay (dried) 11
Wheat straw 1.0
Beet pulp 10
Corn silage 22
Barley grain, ground 17
Corn grain, ground 17
Wheat bran 1.25
Soybean meal 11.9
Full fat soybean 2.30
Cotton seed meal 1.15
Corn gluten meal 0.85
Calcium salts fat 0.85
Vitamin-mineral premix* 0.85
Monocalcium phosphate 0.25
Sodium bicarbonate 0.95
Calcium carbonate 0.75
Magnesium oxide 0.25
Sodium bentonite 0.65
Chemical composition

Dry matter (fresh weight) 65.8
Organic matter 91.2
Crude protein 16.9
Neutral Detergent Fiber (NDF) 31.6
Acid Detergent Fiber (ADF) 17.7
Calcium 0.44
Phosphorous 0.34
Net Energy of Lactation (NEL, Mcal/kg DM) 1.75
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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
U vitamin E (Roshd-Daneh, Karaj, Iran).
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3. Short Chain Fatty Acid
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Table 2. Effect of different levels of condensed tannins (Silvafeed) on in vitro gas production parameters of
experimental diets using mixed ruminal microorganisms of dried dairy cows

Level of Silvafeed in the diet (g/kg DM) SEM® Contrast
0 0.45 0.90 1.35 Linear Quadratic
GP;6* 454 44.4 44.6 43.6 1.10 0.32 0.91
GP,? 56.3 56.5 56.9 54.6 0.94 0.29 021
GPg® 65.1 64.5 64.9 62.4 111 0.17 0.41
GP7,* 72.7 718 72.1 70.5 1.29 0.31 0.76
TGP® 77.2 76.2 76.1 75.5 1.15 0.31 0.87
h° 80.6 78.6 78.9 77.5 1.44 0.12 0.71
¢’ 0.063 0.057 0.059 0.056 0.003 0.21 0.61
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1. In vitro gas production (IVGP) for 16 h (ml/250 mg DM); 2. IVGP for 24 h (ml/20 mg DM); 3. IVGP for 48 h (ml/250 mgDM); 4. IVGP for 72 h

(ml/250 mg DM); 5. Total gas production for 96 h (ml/ 250 mg DM); 6. Gas production from the insoluble but fermentable fractions for 96 h (ml/250
mg DM); 7. Rate constant of gas production during incubation (/h); 8. Standard error of the means.
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Table 3. Effect of different levels of condensed tannins (Silvafeed) on fermentation parameters of experimental diets
using mixed ruminal microorganisms of dried dairy cows

Level of Silvafeed in the diet (g/kg DM) SEM Contrast
0 0.45 0.90 1.35 Linear Quadratic
SCFA! 4.01 3.92 3.94 3.85 0.098 0.33 0.97
IVDMD? 66.1 65.3 65.5 65.1 0.54 0.30 0.67
IvomD® 66.8 65.9 66.2 66.1 0.53 0.48 0.43
ME* 7.34 7.25 7.28 7.32 0.073 0.92 0.41
pH 6.21 6.29 6.30 6.29 0.038 0.16 0.26
NH;-N® 17.7 17.2 16.6 15.1 0.74 0.02 0.49
MPS® 65.3 67.1 82.3 76.3 2.06 0.01 0.11
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1. Short chain fatty acids (mmol/g 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/250mg DM); 7. Standard error of means.



oy o b éja.w Ol b aeSs (o3leig  cudled
P<+/+0) cdly ymals o job o

a8 Slampl ol
o s edm St pan o L3S slacg See
485 Sl plam il ol 4aSs (05,80 Sl
4 (Russel, 2002) oS o Joe hsSer D90
Condy (e eSd (9,500 Sl (o) jolaie
IS eS|l s Sdgyae sl i
lopa 3T cl L) e0gye0 sladits Comanl b (gloasmrnl 3
Bl ouisS ey o0 sy Sn jaam l5ue cdimoyLis
o Shg> S50 a4y (Silva et al, 1987) sns
Lgtmm;,ﬂ 5 oS oSS 8929 wiojls A
«Selinger etal., 1996) aas oo Lis 1) pls Sl (o

Slao i ileS ailenr ol> adlas o
2 b opz 4 wdlshon JoSe 53938l ((s3ia
oy aeSs Sidsrd eyl ool
5 ool Slisel Ol (alS & azgi b (FUsoz)
Ol als Glaie a4 4SS gilugn cudled
GRIBl g aeSd s o Gefign pdia
0938 A 5 (@95 Gefen s plejes
cails sl lgs se bk oli slacsl gl JfoSe
Gt gl oy a JoSe (ul (9938 b a5
Gl ) 0z i BB s g n Gl Ol o
osls Lol 1) o adei anje Wlgh co ol ol 0ls
Ly ey oeSon 5285 )8 eslaial 5y50 233l
D20 ol o i slagls o

o Gl g aneSl (55l Colld els
WS aal ) 38 @l oS eSen
3 eitu JEsl boas cpl pee 4SS (Y Jgux)
oSS Spgo ar aneS o s LB ety
5t Sl (See (Sl 005, 4 (g -
o aeSE o s BB e (s n Slrlasd
aps B 5eBen a5l cnl 5 e Gl
2l b gl s 2alS 6 ,ed slagls 51 0
Ly AlonsS @il a5 lasdlae 45 ool anlllas
S5 Ay gy ) o il b b st o
Slagls slaeSs sloaziald 5 a3 Sles (59,
Jolazadeh et al., ) ogs ool ploxil plicla gy
B ool b oond JaSo Lgms allusS Gy by (2015
Stisel 035 Oliee SaS oole w0)3 V0 haws
dlie )0 4SS Slyjign Corex S g 4SS
ol Ll il als as &hso 4 wals [les b
3 sl e oy laaul cdile o, b
5 oalS [0 ohed byl adss g Ol Sl S
Oles GIPl g aeS )3 g n Gpdia e
Oly> 50 laeSd 5l G atsel laagul (el
ol osd B e Ol L e
.(Abarghuei et al., 2014)
02 31 cadlad
Sy pd slap l cudlad F Jgox bl 4 4z b
Ol 59,500 Vgl Jite (uS'92)S Jold 4l
JoSo 30 Cow Blo 325 4y codlad g 3Yels
Ll .(P>/-0) 8,5 |18 il JoSo b oy (g5l

olo sl s 3 4k o aoly) Sty b (gl collab  (Silvafeed) 55T ,ie (glayib cikizeo mobans 1 ¥ oz
Sl s S bglies Liwgs 2ale3] slvo o (Sl j3 00l 5dg 000 g ;0 0,55 ,500) el 5l5g 5 (AraSs
Sis o slagls aess

Table 6. Effect of different levels of condensed tannins (Silvafeed) on the activity of fibrolytic enzymes (units/
min/rumen fluid) and rumen protease (ug hydrolyzed protein/h) of experimental diets using mixed ruminal
microorganisms of dried dairy cows

Level of Silvafeed in the diet (g/kg DM)

Contrast

4

0 0.45 0.90 1.35 SEM Linear Quadratic
CMCase’ 6.79 5.61 5.76 5.69 0.56 0.24 0.34
MCCase? 3.95 3.48 3.70 3.44 0.53 0.59 0.84
FPD? activity 15.2 13.9 15.8 15.5 0.77 0.37 0.61
Protease 74.7 70.8 52.2 50.3 5.19 <0.01 0.86

Lo 5 Sle o jlasbin] glas F (o 8lo 385 4y o0 codlad ¥ Vel by S5 S Y Yol Lie (oS50, S )
1. Carboxymethyl cellulase; 2. Microcrystalline cellulase; 3. Filter paper-degrading activity; 4. Standard error of means.
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