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Table 1 The main effects of electron beam and low-pressteam treatment on the chemical composition of date
kernel (% of DM)

Electron beam (kGy) (ittfna;“ DM OM NDF ADF Ash
0 - 94.58 06.21 64.99 4558 3.78
25 - 94.57 96.42 65.84 442" 3.69
50 - 94.62 95.50 65.79 45.6F" 4.50
75 - 93.96 96.37 65.19 45.08¢ 3.63
100 - 94.06 06.48 60.44 42.37 3.48
125 - 94.62 96.64 62.47 4487 3.35
SEM 0.22 0.22 0.37 0.78 0.22
P-value 0.32 0.71 0.0001 0.004 0.71

- 0 05.3§ 97.33 65.77 44.29 2.7C¢

- 1 93.46 95.27F 62.37 44.98 4.78
SEM 0.25 0.46 0.36 0.46 0.14
P-value 0.054 0.037 0.007 0.015 0.012

DM: Dry matter, NDF: Neutral detergent fiber, AD&cid detergent fiber, OM: Organic matter.
Steam treatment: 13€, 1.3 atm, 40 min.

#¢Means within the same column with different supeps letters differ significantly<0.05).
SEM: Standard error of the means
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Table 2. The interaction effects of electron beaueh law-pressuresteam treatment on chemical composition of
date kernel (% of DM)

Electron beam (KGy) (i;;a;“ DM oM NDF ADF Ash

0 0 95.48 97.1F 67.42 47.13 2.88
25 0 95.76 97.54 65.52 44.46 2.69
50 0 95.43 97.3F 64.80 45.82 2.69
75 0 95.13 97.17 64.02 45.2305 2.83
100 0 95.0% 97.38 54.48 39.28 2.6F
125 0 95.58 97.50 58.0T 43.88 2.50

0 1 03.7% 95.3F 62.57 44.04° 4.69
25 1 93.7% 95.37F 65.57 44.04° 4.69
50 1 93.82 93.69 66.79 45.47F 6.3F
75 1 92.86 95.58 66.37 4527 4.43
100 1 93.0% 95.5¢ 66.40 45.37 4.3%
125 1 93.68 95.79 66.93 45.7% 4.27
SEM 0.40 0.31 0.64 0.51 0.15
P-value 0.0001 0.0001 0.037 0.0001 0.0001

DM: Dry matter, NDF: Neutral detergent fiber, AD&cid detergent fiber, OM: Organic matter.
Steam treatment: 13€, 1.3 atm, 40 min.

&€ Means within the same column with different supeps letters differ significantlyR<0.05).
SEM: Standard error of the means
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Table 3. The main effects of electron beam andpoessuresteam treatment on digestion and fermentation
parameters of date kernel bhyvitro gas production technique

. S Truly degradable
(Ell%:)t/;on beam (i[frﬁr;] b (mL) ¢ (mL/h) PF (mg/mL) Mlcrgfﬁc)ilglezlcoyass orga?rjrfg;natter
0 - 150.88 0.07 10.59 0.78 57.2%
25 - 133.1% 0.02 10.3% 0.78 55.28
50 - 134.2% 0.02 10.7% 0.79 54.3%
75 - 133.0% 0.0Z 10.03 0.78 54.8%
100 - 193.71 0.04 12.06 0.81 66.82
125 - 176.68 0.03 10.27 0.77 60.00
SEM - 9.22 0.004 0.58 0.24 1.25
P-value 0.034 0.0001 0.004 0.711 0.013
- 0 158.36 0.02 10.94 0.79 58.82
- 1 148.52 0.02 10.38 0.78 57.36
SEM 4.92 0.006 0.456 0.461 0.84
P-value 0.045 0.007 0.015 0.037 0.012

Steam treatment: 13€, 1.3 atm, 40 min.
&4 Means within the same column with different supeps letters differ significantlyR<0.05).
SEM: Standard error of the means

35
Table 4. The interaction effects of electron beah law-pressursteam treatment on digestion and fermentation
parameters of date kernel bhyvitro gas production technique

c PE Microbial Truly degradable
Electron beam (KGy) Steam (Atm.) b (mL) (mUh)  (mg/mL) biomass organic matter
efficiency (mg)

0 0 125.16 0.0T 9.92< 0.77 52.82

25 0 137.88 0.02 10.88™ 0.80 54.48

50 0 136.5% 0.02 10.76™ 0.79 54.45

75 0 132.48 0.0  10.03~ 0.78 54.48
100 0 221.3 0.03 12.3F 0.81 71.00
125 0 198.89 0.0% 11.77 0.81 65.78

0 1 176.63 0.02 11.26™ 0.80 61.68

25 1 128.3% 0.02 9.89 0.77 56.16

50 1 132.08 0.02 10.75™ 0.79 54.2%

75 1 133.55 0.0Z  10.04* 0.78 55.20
100 1 166.1%F 0.02 11.76" 0.81 62.64
125 1 154.5% 0.02 8.66¢ 0.74 54.2%
SEM 7.25 0.002 0.85 0.087 1.29
P-value 0.0001 0.0001  0.0001 0.0904 0.0001

Steam treatment: 13€, 1.3 atm, 40 min.
&€ Means within the same column with different supeps letters differ significantlyR<0.05).
SEM: Standard error of the means
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Table 5. The main effects of electron beam andpoessuresteam treatment an vitro digestibility of nutrients in
date kernel (%)

Electron beam (KGy) Steam (Atm.) DM NDF ADF
0 0 51.68 34.8F 31.80
25 0 54.82 35.49 33.79
50 0 54.78 35.57 32.52
75 0 56.18 37.97 33.46
100 0 66.82 45,53 40.1%
125 0 63.35 39.74 37.08
SEM 0.81 1.09 1.59
P-value 0.0001 0.0001 0.018
0 0 58.92 38.70 34.68
0 1 56.96 37.68 34.92
SEM 1.70 1.95 1.33
P-value 0.345 0.547 0.476

DM: Dry matter, NDF: Neutral detergent fiber, AD&cid detergent fiber.

Steam treatment: 13€, 1.3 atm, 40 min.

&4 Means within the same column with different supeps letters differ significantlyR<0.05).

SEM: Standard error of the means
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Table 6. The interaction effects of electron beauch law-pressuresteam treatment dn vitro digestibility of
nutrients in date kernel (%)

Electron beam (KGy) Steam (Atm.) DM NDF ADF
0 0 51.76 34.08 31.10
25 0 55.60¢ 35.47F¢ 33.3%
50 0 55.99¢ 36.1% 33.0P
75 0 57.38¢ 39.7% 33.76
100 0 68.36 46.2% 40.38
125 0 64.56 40.48" 36.47
0 1 51.66 35.54¢ 32.50
25 1 54.0%¢ 35.5F¢ 34.28
50 1 53.58¢ 34.99¢ 32.04
75 1 55.06¢ 36.20° 33.17
100 1 65.3% 4487 39.97
125 1 62.26 39.0f" 37.69
SEM 1.31 1.76 2.23
P-value 0.0001 0.0001 0.015

DM: Dry matter, NDF: Neutral detergent fiber, AD&cid detergent fiber.

Steam treatment: 13€, 1.3 atm, 40 min.

&¢Means within the same column with different supeps letters differ significantlyR<0.05).

SEM: Standard error of the means
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Abstract

The present experiment was conducted to investtpateffect of the electron beam (beam) and loveguree steam
(steam) treatments on the nutritional value of datemel powder for ruminants. At first, date kerpelwders were
irradiated with the beam at doses of 0, 25, 50108, and 125 KGy. A part of the irradiated datmkés was then
treated with steam (13€, 40 min.). Digestion and fermentation of datenkémpowder were measured using gas
production and two-step digestion techniques. Caoetp#o the control, beam or steam resulted in aedse in
NDF and ADF percentage$<0.05), a significant increase in potential ancerat gas production, partitioning
factor, truly degradable organic matter, andvitro digestibility of dry matter, NDF, and ADF of dakernel
(P<0.05), and the 100 KGy had the best performaRe€.05). Overall, the treatment with steam or etattibeam
alone improved the nutritional value of the datenked but treatment with steam after beam did rasteha positive
additive effect. Therefore, the results of the presexperiment indicate that beam alone has a gegsdcity for
improving the nutritional value of the date kernahd the use of steam after the beam has failedatce more
improvement.
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