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1- Polyethylene glycol (PEG)
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1- Ethylenediaminetetraacetic acid (EDTA)
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Table 1. Feed ingredients and chemical composition of experimental treatments (%DM)

treatments’

ASB PEG Control Ingredients (%DM) (Kot o3be Lo 33) 0 (515
20.0 20.0 20.0 Corn silage 53 SV
30.0 30.0 30.0 Pistachio by-products My 203551 3
27.0 27.0 25.0 Barley grain ol
16.0 16.0 155 Canola meal V5 s
45 45 8.0 Wheat bran PAS e
0.5 0.5 0.5 Calcium carbonate oS S
0.5 0.5 0.5 Vit-Min Supplement il = Sdre JoSo
0.5 0.5 0.5 Salt S
0.0 1.0 0.0 Poly ethylene glycol IS Sl L
1.0 0.0 0.0 Activated sodium bentonite Tl ]
Chemical composition (%DM) (St o3l 1o 30) plosd S5

97.21 97.03 96.87 Dry matter St o3le Ao
253 2.53 2.68 ME (Mcal/kg DM) (¢SS 53 5 JSKS) Lo e (5551
14.30 14.30 14.40 CP e o
4.10 4.10 4.20 EE e e
41.30 41.30 41.20 NFC S s Chdas S
34.20 34.20 35.50 NDF B ey g 55 Jloeal SLI
20.70 20.70 21.00 ADF Sl oy 5 5o Jglomal SLI
0.60 0.60 0.60 Ca S
0.50 0.50 0.50 P b

'PEG: polyethylene glycol; ASB: activated sodium bentonite.
10N 8 S10 ¢l O gloar s oS 5 5 Gl 0 4 (5 o)l 30 T Ll 5,2 5168 dl o )l gl L et (5513 e g

U o 2 ASB S5 il Lk PEG'

(o, YW NayO s s +/+1 P05 w5 v L0 w5 Y- MgO (o, Y FE03 cais s Vv Al,05 [RE
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Table 2. Dry matter intake, ruminal pH, and vital signs of Saanen goats under heat stress

‘treatments
P-value SEM
ASB PEG Control

Yoy S) Sis osle U e

0.078 39.02 239.25% 124.33° 325.16° G2l e
DMI (g/d)
S azydoud
0.252 0.084 6.28 6.53 6.44 e ke
Ruminal pH
5 )l s e
0.074 2.300 116® 124° 112 (209 2 g
Heart rate (min™)
0.014 2.582 31° 372 32 |
Respiratory rate ( min™)

(5! Kailos a53) p o Lo
0.362 0.097 39.35 39.35 39.10 A ) 05 S

Rectal temperature (°C)

'PEG: polyethylene glycol; ASB: activated sodium bentonite.
(P<u/v0) syls sy ls me SNl Sosline g Losltel (s iis a s

Jb e e sy ASB SIS Lt PEG!

b

Means in the same rows with different superscripts a, b, or c are significantly different with (P<0.05).
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Table 3. Effect of different treatments on biochemical parameters in Saanen goats under heat

stress
'treatments
P-value SEM
ASB PEG Control
mg/dl) ;5,8
0.917 1.302 60.64 61.41 60.96 (mgial) .8
Glucose
MO/dD) & losl 0555
0.177 0.752 25.33 24.44 27.11 '< 9/dD o= slessl 0355
Blood urea nitrogen
mg/dl) J -
0.596 14.142 140.72 149.28 162.75 (mgrdh d, s
Cholesterol
mg/dh Y J& b s
0.880 7.987 69.01 74.28 73.77 (MQAAD N J5 b 5000
HDL
mg/dl S s
0.748 3.837 32.42 29.93 33.83 _ _ mgrdb) o, S s 5
Triglyceride
UIL) sl 5 sl b L]
0.314 3.136 56.11 62.11 64.07 UIL) il sl S
AST
U/L) 5as1 5 gl 0N
0.774 2.051 19.32 21.16 21.17 UIL) 5 ail 5 sl Y
ALT
IL) oo 5T
0.660 1.021 27.58 28.34 26.93 _ QL) e
Albumin
L) S s
0.234 1.087 61.12 63.33 64.46 QL) s o552

Total protein

'PEG: polyethylene glycol; ASB: activated sodium bentonite.
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1- Alanine aminotransferase (ALT)
2- Aspartate aminotransferase (AST)
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Table 4. Effect of different treatments on hematological parameters of Saanen goats under heat stress
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Table 5. Effect of different treatments on hormonal blood metabolites of Saanen goats under heat stress

'treatments
P-value SEM
ASB PEG Control
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Means in the same rows with different superscripts a, b, or c are significantly different with (P<0.05).
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Abstract

Background and objectives: Recently, pistachio by-products (PBP) have been used to reduce
production costs in ruminant nutrition. However, the tannins and phenolic compounds in PBP as
anti-nutritional compounds limit the use of this agricultural by-product in ruminant diets.
Therefore, nutritionists recommend the use of tannin-binding compounds such as polyethylene
glycol (PEG) in diets with high levels of tannins. It has also been shown that sodium bentonite
can be used as a tannin inactivator in the diet of ruminants. Therefore, this study was conducted
to evaluate the effect of supplementation of polyethylene glycol or activated sodium bentonite
(ASB) on feed intake, vital signs, biochemical and hematological parameters of Saanen goats
fed pistachio by-products under heat stress.

Materials and methods: Fifteen Saanen male goats were assigned to three treatment groups in
a completely randomized design. The experimental period lasted 30 days (25 days for the period
before heat stress and 5 days for heat stress). Three experimental diets consisted of a diet
containing 30% DM pistachio by-products with no additive (control); the control diet
supplemented with PEG at 1% of DM (PEG group), and the control diet supplemented with
activated sodium bentonite at 1% of DM (ASB group). To measure dry matter intake, the
amount of feed residue was recorded daily. Goats were also weighed at the end of each week to
examine weight changes. To measure ruminal pH, on the last day of the experiment and 2 hours
after morning feed consumption, ruminal pH was recorded with a pH meter. Heart rate,
respiration rate (per minute), and rectal temperature were measured during the last three days of
the stress period to record vital signs. Also, on the last day of the experiment, two series of
blood samples (5 ml) were collected from the jugular vein to determine biochemical and
hematological parameters. Data were statistically analyzed using GLM procedure and SAS 9.1
software.

Results: The results showed that the amount of DMI in the control treatment was higher than in
other groups (P<0.05). Rumen pH was not affected by treatments (P<0.05). In terms of vital
signs, heart rate and respiration in PEG treatment were higher than in other treatments (P<0.05).
No significant differences were observed between treatments in terms of blood biochemical
parameters (P<0.05). However, according to hematological parameters, the concentration of
monocytes, eosinophils, and fibrinogen in PEG treatment was lower than in other treatments
(P<0.05). Besides, hormonal parameters showed that Cortisol concentration in PEG treatment
was significantly higher than other groups (P<0.05).

Conclusion: In conclusion, the use of activated sodium bentonite in diets containing 30% PBP
to feed goats under short-term heat stress can increase the monocyte concentration and
strengthen the immune system in these animals without adversely affecting DMI, vital factors,
and animal welfare.

Keywords: Heat stress, Pistachio skin, Saanen goat, Tannins.
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