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Table 1. Ingredient and chemical composition of the diets (percent of diet dry matter).
Ji{bﬂ 3550 Slae
Treatment diets

Lok g5l 2 SIS wils ot IS wils dals Syt e S 5
Sl Raw safflower seed control
Microwave irradiated
safflower seed
Cir s
40 40 40 e
(Alfalfa hay)
il
40 40 40 e
(Barley grain)
o A S
10 10 10 U
(Cottonseed meal)
5 5 9 oS e
(Wheat bran)
B 4 _ ¢\> &jlf il
(Whole safflower seed)
4 _ _ sl Lo (6553 KNS wils
(Microwave irradiated safflower seed)
05 05 05 e e 3 ey o
(Minerals and vitamins supplement)*
S
0.5 0.5 0.5
(Salt)
EREVI P
(Nutrient)
3.14 3.14 3.12 (p&esbfﬁﬁjaé}ﬁ@)r@‘}lé&)f\
' ' ' Digestible energy ruminant (Mcal/kg DM)
03ls 0 SIS 52 (5SS o s L6 (555
2.7 2.7 25 (S
Metabolisable energy (Mcal/kg DM)
(P
16.03 16.03 15.87 (ho02) ¢l Lz
Crude Protein (%)
0.59 0.59 0.58 (2] gl
Calcium (%)
0.23 0.23 0.25 (o) A
Phosphorus (%)

PPM Vv s oS T K o, S Y (n S T el 0 S Y oo 0 818 i 2 SVY id 0 8 45 (S (S 148 (5 pme )
)JJJEJJL;_}(ﬁ-/\ 3D el s Uadl o a5 ) 0 0xY - A sl s el s dls 1 OXO (ol PPM /Y PPM Y+ ILS
Joa oSS

1- Contained 196 g Ca, 96 g P, 71 g Na, 19 g Mg, 3 g Fe, 0.3 g Cu, 2 g Mn, 3 g Zn, 100 ppm Co, 100 ppm I,
0.1 ppm Se and 50 x 105 U of vitamin A, 10 x 105 1U of vitamin D and 0.1 g of vitamin E/kg.
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1. AIC: Akaike's information criterion
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Table 2. pH, Ammonia and Total volatile fatty acids

ohelasl 35 5m slae

slas Treatment diets
- = SIS o S elhl 5,5 Sl
P-value .kl Slbets sl s S8l f - AS 4l L ttem
SEM Microwave irradiated safflower aw
seed safflower control
seed
|
0.397  0.044 6.14 6.23 6.21 €=
pH
o5 ) Sbisel 055 2%
0.438 2.535 82.66 83.50 87.30 () 5o
NH5-N (mg %)
DA e sl S
0.544 4.409 108.8 101.6 106.1 G 53 o kn)

Total VFA (mmol I'")

Aoy ¥ Ol a0 SIS wls Cilisee anyly 53 035580 50 (YY) O Kan 5 Sl lss
SIS s e i L JS 1 o bl 5 (SUpel 035580 PH s e S el
s gl Ll s 6 80 alie s L(00) 3ls Sles Lol G mls L aS W S
25 () S 53 o gladead 5 SLgel 03525 PH Olse 53 i e 5 KOS wils L3 5
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Table 3. Rumen protozoa population (nx10° mI™)

J':.lbaﬂ 350 (Sloe
Treatment diets

slas 150k el (5515 S s ol KIS wls el —oslul 3 e Sliw
P- value 5,1k Microwave irradiated safflower Raw safflower control oy
seed seed )
SEM Item
Toiu
0.038 0.180 7.610° 7.473 8.293¢ DTN
Total Protozoa
sl
0042  0.219 6.636" 6.713% 7.436° P22
Entodinium
0.346 0.039 0.630 0.603 0.690 U““Jl“”
Diplodinium

(P</00) il n sls e o sy SO sy o 3 wlize b oy >
Values with differing letters within the same rows are significantly different (P<0.05).
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Table 4. Purine derivatives, absorbed purine derivatives (mmol d™) and microbial nitrogen (g d-1)

sl 355m glao o
Treatment diets

P- value 3yl gl Lol g 505 K5I8 wils - S48 SoSe3l 5,50 Slio
SEM oSl f Aals Item
. T Raw safflower
Microwave irradiated seed control
safflower seed
BN
0.002 0.116 3.373 3.403° 4.300° o
Allantoin
0.185 0.0398 1.166 1.196 1.283 S S
Xanthine + hypoxanthine
e
0.054 0.0098 0.206" 0.216® 0.243% oo )
Uric acid
0.006 0.1639 4.776" 4.787" 5.826 o S
Total purine derivatives
0.007 0.2465 4.813° 4.830° 6.342° sl $lacin

Absorbed purines
4ol 3l g See O
0.007 0.1789 3.499° 3.511° 4.611° 2jls

Microbial nitrogen flow
to duodenum

(P<+/00) R P N E P RGP P ) LS sy e s alize 8 Gy >
Values with differing letters within the same rows are significantly different (P<0.05).
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Abstract

Background and objectives: Based on studies, safflower seeds contain highest
levels of linoleic acid among other oilseeds and are produced in certain regions of
Iran. Importance of processing of oilseeds and beneficial effects of microwave
irradiation processing and its influence on rumen ecosystem is known, therefore
this study carried out to determine the effects of adding raw and microwaved
safflower seed on rumen ecosystem.

Materials and methods: Three rumenaly fistulated sheep were used for
determination of the effect of adding raw and microwaved safflower seed on rumen
ecosystem such as rumen pH, ammonia-N, total volatile fatty acid, protozoa
population and rumen microbial protein yielding. This experiment carried out in
three period and each period lasted 24 days, 21 days for adaptation and 3 days for
data collection. Total volatile fatty acid, ammonia-N, protozoa population and
rumen microbial protein yielding were determined by Markham steel,
spectrophotometer, neobar lam and purine derivative excretion, respectively.

Results: Adding raw and treated safflower seed hadn’t any significant effect on
rumen pH, ammonia-N and total volatile fatty acid but adding raw and treated
safflower seed decreased ruminal protozoa population (P<0.05). Feeding
microwaved safflower decreased rumen entodinium population (P<0.05) but
adding raw and microwaved safflower seed had no effect on rumen diplodinium
population. The results showed that microbial nitrogen supplied to the duodenum,
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purine derivatives and purine absorption decreased by adding microwaved
safflower seed (P<0.05).

Conclusion: Results show that inclusion of safflower seed up to 4% of diet dry
matter had no effect on rumen ecosystem such as pH, total volatile fatty acid and
ammonia-N, so we can use safflower seed in sheep and ruminant diets as valuable
oil seed.

Keywords: Safflower seed, Microwave, rumen ecosystem, Protozoa, Microbial
Protein
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