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Table 1. Chemical composition of pistachio by-product (% of DM)

NFC ADF NDF
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Sl 2 Sl oy 55 SR ey pd
Pistachio by-
9.10£0.15 56.16+1.40 20.55+0.47 25.94+0.74 5.80+0.00 15.31+0.21 product
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Table 2. Effect of treatments on total phenol, total tannin and condensed tannin content of pistachio-by

product
Treatments
bl glasles
GR-10 kG 4% NaOH 4% U Control
- Yy s S g s 0 Urea ontro
SEM Pvalue  _cicvius s, T st Ll
Aoyt
Jsd
0.53 <0.01 6.90° 3.15° 6.25" 7.96 £
Total phenol
St
0.69 <0.01 1.96° 0.64¢ 2.89P 3.24° ] s
Total tannin
| 2o 3G
0.06 <0.01 0.772 0.09° 0.48° 0.81° e

Condensed tannin

(P10 0) Lt s s ailin Gy b L ibe 2

abed Means with the same letter are not significantly different (p< 0.05).
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Figure 1. Cumulative gas volume of treatment at different incubation times.
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Table 3- Gas volume and gas production parameters at 96 h of incubation of treatments
Treatments

bl glasles
PEG GR-10kGy 4% NaOH

P Ll L s S 4% Urea Control
SEM  vae - o T doys byl dals
IS SA S Aot el
SIRNPY
099 <001  29.13° 25.26° 18.76° 21.61° 21.72°  Gas volume (mI/200 mg
DM)

Gas production parameters ;8 .J s sls el L
0.80 <0.01 2826 25.58% 20.85° 23.57° 2763 b (ml)
<0.01 <001  0.09° 0.04% 0.02° 0.03¢ 0.06° ¢ (ml/h)

@ \eans with the same letter are not significantly different (p< 0.05). b: asymptotic gas production. c: rate of
gas production.
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Table 4. The effect of treatments on gas volume, undegraded residue, efficiency of microbial protein synthesis
(EMPS) and ®N enrichment
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acd Means with the same letter are not significantly different (p< 0.05).
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Abstract

Background and objectives: High amount of pistachio by-product (PB) are produced annually
in Iran that most of them are considered as agricultural waste. Main problem regarding feeding
PB to livestock is the presence of phenolics and tannins which can affect their utilization by
ruminants. In vitro studies have shown that tannin reduced microbial protein synthesis due to its
antimicrobial effects. The main objectives of the current study were to evaluate the effects
gamma irradiation (10 kGy), sodium hydroxide (NaOH), urea and polyethylene glycol (PEG) on
the tannins and phenolic compounds, gas production (GP) and microbial protein synthesis
(MPS) of PB.

Material and methods: Pistachio by-product was obtained from a pistachio processing factory
and was air dried before it was used in this study. Samples were treated with 4% NaOH, 4%
urea solution and gamma radiation (10 kGy) and assigned in a completely randomized design.
Phenolic compounds were analyzed according to standard methods. Gas production (GP) test
was performed and produced gas were recorded at 2, 4, 6, 8, 12, 24, 24, 48, 72 and 96 h. PEG
were used in line with treatments. Metabolisable energy (ME), digestible organic matter (DOM)
and volatile fatty acids (SCFA) were estimated via available equations. In another run of gas test
(using 10.0 atom % 15N-double labeled urea in buffer solution), at the 12 h of incubation gas
volume was recorded and the contents of the syringe were transferred quantitatively to tubes for
determination of apparently undegraded residue, 15N incorporation and efficiency of microbial
mass production. To estimation gas production coefficients were done by Orskov and
McDonald equation and data were analyzed using the GLM procedure of SAS.

Results: NaOH and urea treatments decreased (P<0.01) total phenolic (TP), total tannin (TT),
condensed tannin (CT) of PB and GR decreased (P<0.01) TP, T of PB. Among treatments
NaOH decreased TP, TT and CT more than other treatments (60.43%, 80.25% and 88.89%,
respectively). Cumulative GP at 96 h varied between 18.76 and 29.13 ml/200 mg DM. The
lowest (P<0.01) GP at 96 h observed with NaOH and urea treated PB. Incorporation of 15N into
the microbial mass was lowest (P<0.01) in NaOH (0.013 mg) and urea (0.014 mg) in
comparison with the control (0.017 mg). Efficiency of microbial protein synthesis (EMPS)
expressed as 15N enrichment in microbial mass (15N) per ml of produced gas (G) after 12 h of
incubation was highest (P<0.01) for NaOH treated PB (0.049 mg 15N/ml G) followed by
control, urea and GR treated PB. NaOH and urea treatments decreased (P<0.01) ME, DOM and
SCFA production.

*Corresponding author; mbehgar@aeoi.org.ir
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Conclusion: Findings of the present study suggest that although supplementation of PB with
NaOH, urea and GR would decrease T, but they decreased gas production and 15N enrichment
in microbial mass. Data of the present study showed that the elimination of tannin from PB does
not necessarily mean improving its fermentation properties in in vitro.

Keywords: Pistachio by-product, Phenolic compounds, Tannin, Microbial protein synthesis, Gas
production
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