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Figure 1- Effects of electron beam irradiation on free whole cottonseed gossypol
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Figure 2- Effects of electron beam irradiation on total whole cottonseed gossypol
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Table 1- Chemical composition of untreated and irradiated whole cottonseed (%)*

($5945) 975 ow (295 52 3

(st o S 5 Fr o9 e eSS Electron beam-irradiation WCS' (KGy)
Chemical composition Untreated WCS 10 20 30 40 P- SEM
value

(Mo ) S5

4. 4.22 4.1 4.1 4.1 . .
Ash (%) 05 5 3 8 0.63 0.033
(o) 3l eslas 15.14 15.37 15.10 15.21 1528  0.981  0.135
Ether extract (%)
(no2)pl "N” 21.66 21.74 21.83 21.86 21.75 0.851 0.056
Crude protein (%)
(1ol 0 27.10° 27.48°  27.09°  2671° 2597 002  0.169

Crude Fiber (%)

WCS?: whole cottonseed
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Table 2- Fatty acid composition of untreated and irradiated whole cottonseed (% of total fat)*

@3 ! P2 09N 4 95 (855545) 09 ont (2B 2 5
Fatty acid Untreated WCS Electron beam-irradiation WCS? (KGy)
10 20 30 40 P-value SEM

ol o 1.040 1.036 1.020 1.036 1.030 0667  0.004
Miristic (C14:0)

L 24.93 24.92 24.90 24.87 24.89 1.316 0.010
Palmitic (C16:0)
&JML 0.626 0.633 0.663 0.363 0.630 0.958 0.004
Palmitoleic(C16:1)
&*’K’L"_ 0.126 0.132 0.134 0.132 0.132 0.374 0.001
Margaric (C17:0)
M’“’“ 0.143 0.144 0.145 0.144 0.144 0.967 0.001
Miristoleic (C17:1)
&?"W‘ 2.673 2.672 2.668 2.666 2.660 0.331 0.002
Stearic (C18:0)
&”ﬂ_" 3 0.369 0.371 0.370 0.374 0.373 0.679 0.001
Oleic (C18:1t)
“if'ﬂ_" 4 20.33 20.35 20.34 20.34 20.34 0.988 0.007
Oleic (C18:1c)
M’J 0.343 0.346 0.341 0.342 0.346 0.420 0.001
Linoleic (C18:2t)
S

# . 46.69° 46.73° 46.70° 47.67° 47.48° 0.0001 0.115
Linolenic (CyA:2c)
M’J . 0.133 0.140 0.126 0.126 0.120 0.468 0.001
Linolenic (C18:3c)
@’D‘S_ 0.240 .0.210 0.226 0.226 0.230 0.547 0.003
Gadoleic (C20:1)

i . 0.176 0.176 0.175 0.177 0.177 0.955 0.001
Behenic(C22:0)
&J”ﬁl_)l . 0.363 0.366 0.363 0.370 0.370 0.233 0.003
Avrachidic (C20:0)
Sy 0.233 0.243 0.220 0.220 0.226 0.911 0.008

Lignoceric (C24:0)
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'Means in the same row with different letters are different (P<0.05).
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Introduction Whole cottonseed (WCS) is a byproduct of the cotton-fiber industry. It is readily available
source of energy, protein and other nutrients for high producing dairy cows and other animals. The use of WCS
in poultry diet is limited due to the presence of gossypol, cyclopropenoid fatty acids, high fibre and poor
protein quality. Electron beam (EB) irradiation has been proved to be successful in decontamination,
disinfestation and improvement of the overall quality of food and agricultural commodities. Recently, EB-

irradiation was effective in reducing anti-nutritional factors. This study was completed to determine effects of
EB- irradiation at doses of 10, 20, 30 and 40 kGy on gossypol, chemical composition and fatty acids of whole
cotton seed.

Materials and Methods WCS was packed in twelve 15X 20 cm2 polyethylene bags. The bags were exposed
to various doses (10, 20, 30 and 40 kGy; three bags each per dose step) of EB- radiation with a fixed beam
energy of 10 MeV using a Rhodotron accelerator. Feed samples were analyzed for crude protein (CP), ether
extract (EE), crude fiber (CF) and ash as described by AOAC. Gossypol was determined according to 1SO assay.
Fatty acid composition was determined by gas chromatography with flame ionization detection (GC-FID) using
a HP-6890 GC instrument. Data were analyzed as a completely randomized design according to the general
linear models (GLM) procedure of SAS. The Duncan test was used to separate the means at the significance
level of 0.05.

Results and Discussion Free and total gossypol content of WCS were decreased by EB-irradiation in a dose-
dependent manner. Major detrimental effects of gossypol on animals are labored breathing, dyspnea, decreased
growth rate, anorexia and reduced fertility. Therefore, EB-irradiated WCS may be used in animal rations at
higher levels without occurring gossypol toxicity. References dealing with mechanism of gossypol
decomposition due to irradiation were not found in the literature. Generally, in the literature four types of
radiation effects on biomolecules are reported: fragmentation, cross-linking, aggregation and oxidation by
oxygen radicals that are generated in the radiolysis of water. Formation of bonds between gossypol and gossypol

(aggregation) or between gossypol and other molecules (cross-linking) and fragmentation or breakdown of
gossypol may occur by EB-irradiation. Chemical composition of WCS except crude fiber was not affected by
radiation processing. EB-irradiation at 40 kGy decreased crude fiber content of WCS. The reduction in crude
fiber by EB-irradiation may be due to oxidation of the cellulose, and conversion of cellulose and lignin to the
cell wall solution. The decrease in crude fiber may improve WCS utilization by animals. EB-irradiation had a
substantial effect on the linoleic acid present in WCS.

Conclusion The present study revealed that EB-irradiation had the potential to reduce the gossypol and
crude fiber and had a positive effect on the linoleic acid of WCS. It can be concluded that irradiation may be
beneficial for improvement nutritional value of WCS as a feed source of animals.
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