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Background and objectives: Due to the current drought condition and the
rising cost of production, the productivity of any feedstuff that can be used
to feed livestock has become inevitable. The use of agricultural residues,
while estimating some of the needs of low-cost livestock, often faces
problems such as the presence of anti-nutritional compounds such as
tannins and saponins. This experiment was designed and performed to
investigate the effect of saponin on the fermentation, functional and
metabolic parameters of Baluchi sheep.

Materials and Methods: This experiment was performed using 3 Baluchi
male sheep with an average live weight of 40+£2 kg, which were about 9
months old, in the form of a change-over design in three 21-day periods
including 14 days of adaptation and 7 days of the sampling period.
Experimental treatments included different dietary levels of pure saponin in
proportions of 0, 60, and 120 mg/kg dry matter. The experimental diet was
adjusted based on the nutritional needs of Baluchi male sheep using SRNS
software version 2007, which included a mixture of forage and concentrate
in 50:50 ratios. The rations were thoroughly mixed and provided to the
animals in two meals in the morning (08:00) and the evening (20:00). The
animals had free access to water and feed during the experimental period.
The obtained statistical data were evaluated in the form of a change-over
design using SAS 9.1 software. Blood samples were harvested from the
jugular vein for serum blood metabolites. To collect plasma, blood samples
were transferred test tubes and after 15 minutes at room temperature,
centrifuged (for 15 minutes at 1509 x g) and their plasma was collected,
then transferred to sterile microtubes. The serum was stored at -20°C until
further analysis.

Results: The results of the above experiment showed that the addition of
saponin had no significant effect on the apparent digestibility of dry matter,
organic matter, crude protein, insoluble fibers in neutral detergent (NDF),
and insoluble fibers in acidic detergent (ADF). Data indicated that
experimental treatments did not have significant effects on urea,
triglyceride, and blood glucose levels. The amount of cholesterol in the
blood was affected by saponin. Therefore, animals that received 60 or 120
mg saponin had significantly lower cholesterol than the control (P<0/05).
Although ammonia nitrogen during pre-feeding and 2 or 4 h after feeding
was not affected by treatments overall the mean ammonia was affected by
saponin level, so by increasing saponin in the diet trend was to decrease
ammonia nitrogen compare to the control. Accumulation of saponin in the
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rumen altered the rumen environment and decreased its pH level in Baluchi
sheep.

Conclusion: The results of the present experiment showed that increasing
the amount of saponin in the diet reduced the nitrogen level of ruminal urea
and some blood parameters, which can have destructive effects on animal
growth. Increasing saponin to levels above 60 mg/kg of dry matter in the
diet has led to a significant reduction in blood cholesterol. Based on the
data of this experiment and the results reported in different experiments, it
is recommended that the dietary inclusion of saponin be targeted and
limited as a feed to reduce the side effects on the animal's performance and
health.
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Table 1- Feed ingredients and chemical composition of Baluchi male sheep diet (% of dry matter)
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Percentage of dry Ingredients Percentage of dry Diet components
matter matter
oo okias LS55 (S1) 5 ol oo
Percentage of feed ingredients in the diet
oS 4 g
20.0 30.0
Straw Alfalfa hay
S0 i
12.5 (= o 30.0 7
Wheat bran barley
o Sy e 60 15 s
' Vitamin-mineral supplement ' Rapeseed meal
Sal S
0.2 0.3
Limestone Salt
oy ok S St LS 5 Ao s
Percentage of chemical compounds in the diet
Sl esls S ole
92.0 ) 90.4
Organic matter Dry matter(DM)
5o ylas =
24 Srle 11.9 £ u:'“ﬁji.'
Ether extract Crude protein
A5 68K ed e LB 5
. ¢ sUL e cbaslua gy S
278 (K o3la p S 4lS 36.9 S sbohbas S
Metabolizable energy (Mcal/kg NFC
DM)
ot oy g J LUl
40.8 S it 2 il S 0.8 “
NDF Calcium
oy o 55 J LUl G
252 Sheel 2 2 Dbl S 0.5 A
ADF Phosphorus

NFC=100-(Ash+CP+EE+NDF)
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3leS1 5T S e B S e Ve pstha p S e ) s S 0 S e V0 e 2 S e Yo 8
Premix contained (per kg): Vitamin A, 500,000 IU/mg; vitamin D3, 100000 IU/mg; vitamin E, 100 mg/kg; Ca,

180 g/kg; P, 60000 mg/kg; Na, 60000 mg/kg; Mg, 19000 mg/kg; Zn, 3000 mg/kg; Fe, 3000 mg/kg; Mn, 19000
mg/kg; Cu, 300 mg/kg; Co, 100 mg/kg; Se, 1 mg/kg; I, 100 mg/kg; antioxidant, 400 mg/kg; carrier, up to 1000 g.
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Table 2 - The effect of different levels of saponin on apparent nutrient digestibility in Baluchi male sheep

(e e:bfjf)l,;): pfoi,.») Oesle e

(Ar)3) i 3l g0 on B

P-Value SEM ;
A;‘;%““t of saponin (6r8g/ kg dry ma“eor) Nutrient digestibility (%)
0.09 09.0 03.68 06.66 73.66 S el
Dry matter(DM)
Tosle
0.11 0.09 70.44 69.17 69.72 3, ’
Organic matter
l>' .o
0.10 0.27 67.56 73.50 71.73 7 oon
Crude protein
51 ylas
0.25 0.48 68.88 72.57 68.51 S
Ethereal extract
ot oy g J LUl
0.89 0.89 61.71 60.60 61.63 S 2 b S
NDF
Aol oy 85 53 J [N
0.70 1.94 41.85 45.95 46.75 Sl ez 22 Jhonel S
ADF

OLES 552 Sl (guls pme Sllil iolosT gla e

MW&)‘JM)‘)&M J}J:M..LS)\JLA o o

sl u,f,.hls Jals

Ly Olbidws S Js ladeanl 3 clale ¥ Jsu

AU e dp S e G sl sse ol
e O JapedS cble e 15 ke

ok S ONae S S gami 1 o le Cile a1 eslizal 3T Y g
Table 3 - The effect of using different levels of saponin on blood metabolites of Baluchi male sheep

(KLex e:bfjf)l,;): pfoi,.») Oesle e

S Glaanal

P-Value SEM Amount of saponin (mg/kg dry matter) () s 2 p S o)
120 60 0 Blood metabolites (mg/dL)
J - s
0.05 0.44 29.06° 30.94% 32.00° ?
Cholesterol
ol
0.82 1.63 15.99 17.40 17.56 >
Urea
0.52 1.53 58.00 63.00 61.67 55
Glucose
0.32 0.20 20.46 19.41 18.99 s S
Triglyceride

*bMeans with different superscript letters in rows are significantly different (P<0.05).

(P<0.05) 3,05 5575 (g,ls pne Dllastl coglize oy = L (gla o, Kls o sy o 50 ™

ST 0T sl a5 ebd asl SLssal Ly ol

Sloss osl s Slisel cble b bl
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Table 4 - The effect of using different level of saponin on ammonia nitrogen levels in Baluchi male sheep

(e e:bfjf)l,;): pfoi,.») Oesle e

(cels) Ol
P-Value SEM Amount of saponin (mg/kg dry matter) Time (hours)
120 60 0 © thours
Sy 3 S
0.16 0.48 5.19 7.87 6.81 , 3
Before feeding
Sl el
0.12 0.51 6.16 9.90 10.07 27 3 e e 92
Two hours after feeding
Sy g 5l elu
0.25 0.93 8.10 10.64 12.19 27 S s tex
Four hours after feeding
Sl
0.05 0.50 6.48" 9.25% 9.692 o

Average

(P<0.05) 5,15 5525 s )ls sra Uz quudjfl{t;uﬁlﬁ»wq{a)ﬁ):a'b

#bMeans with different superscript letters in rows are significantly different (P<0.05).

,Jauw-\u”)_gyi‘\sswn,ﬁpﬁ
Cheeke 3 Hussain) J__ib o 2w j3 0,5 o
A58 LaulS (YY) 0l,LSes 5 Nasri (V440
ol S ke 4 T e sl adis
St Sloen 4 SEs osle O yan oSS (SISl
S Sl aeSE Sl 055, chle gLt
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Table 5 - The effect of using different level of saponin (mg/kg dry matter) on the ruminal pH of Baluchi male sheep

(&1} eab(ﬁ)l:S)é fj'foi’f) u:d}gLﬂ)..,\u

P-Value SEM Amount of saponin (mg/kg dry matter) (.CI;LN) -
120 60 0 Time (hours)
0.90 0.12 6.91 6.96 7.08 0
0.36 0.09 6.43 3.36 6.25 0.5
0.70 0.09 6.17 6.17 6.30 1
0.63 0.09 6.11 6.05 6.20 1.5
0.23 0.06 6.12 6.00 6.25 2
0.06 0.03 6.09 5.97 6.21 2.5
0.001 0.01 6.01° 5.98° 6.27° 3
0.06 0.05 6.03 5.97 6.27 3.5
0.23 0.10 6.10 6.02 6.40 4
0.03 0.03 6.12° 6.07° 6.41* 4.5
0.06 0.04 6.19 6.14 6.44 5
0.02 0.02 6.23° 6.18° 6.42° 5.5
0.02 0.02 6.33° 6.27° 6.532 6
0.12 0.04 6.43 6.38 6.56 6.5
0.19 0.06 6.55 6.42 6.63 7
0.18 0.06 6.58 6.45 6.72 7.5
0.08 0.03 6.61° 6.46% 6.75° 8
0.22 0.03 6.30 6.23 6.45 o
Average

(P<0.05) 5,15 5525 s )ls sra Uz quudjfl{t;uﬁlﬁ»wq{a)ﬁ):a'b

*bMeans with different superscript letters in rows are significantly different (P<0.05).
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