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1. Rumen undegradable: rumen degradable
protein (RUP: RDP)

"

D,:;K.a ASl asls A8 Llg e Sl o O
o B 5 eSS 53 s BB 05 G
by UG o anSa 5o gm0 BB L6 05
520 58) sl ol Ol lossl & 25k e
5 s B S e 3l ealind i
Sl aeSd a5 O35 0 el o 4K
i 4S O3 ol s eden S ensl sl b
e 03 Al e J e 5 D) e
58 Al 15 Ol lenSls glacs S
38 o N s S s e SRl
o ST AS il edd e izl ()
iy 05 5l 55 mly e OB Sl
Oles 53 ol 58 olSas 03 4 oyl & 25k AL
4aSd 3 s B b s 1 e 1
sl ek ie aS (glad S 4 el dal et
g Lles S 28l s Vb b e &S plaands o
«S plaels a s Sope 55 0 e SRl
Ste Fraly L gy 03 S Lo faS b e
3 elE Sy s 5 e (Y1) Wlesls LS
S anS s G Sl el L (Y rf) O Sen
e 3 ol oLl S Lsls OLE e 35S
1 ollae o) o ol Bl 5 pege oS kS L asle
53 (V) ol adls 055,28 re sl b L e
mo o Sl eslinal (YY) O 5 sl s
Gladlu S 3 bl cadS L sl &5 ol
Gos=S S5 G.u)'l oslinul oS sls Ol (5l 5
035 PLS anim JHU 8 e S Sl o
S A (2305 055, Sl ) e S
e orl 5ok S lossl F sl Go b S el S
el S S s s BB (S
Sl Cn Dyt 3o |y (09,500 i R
b eds S5 Clllae by (0) s I3
S oS (Vb mhas a5 LS 5 S 0L bl



1Y (1) 0kowd d(A) B WS gl 45 (i gy Ay g

Ve Ol L o8 (S ) elids ol AUl 53 5 4l Gl wa L oS5 5
oS A el 0S5 515 (Ao fuge,\_&@ﬂj_éélw_wuws.mpwu

(ol 0 Oy K3 (sladly sl p S 5hS 55 08 bl Ladaly) b o pland DS 5 byl slae e =V Jgi
Table 1- Ingredients and chemical composition of the experimental diets (% of dry matter; otherwise stated)

Treatments’ s ,Los

Yoo msgh Soe

(Feed ingredients) si, = o3l

(£+\) (Yo:\0) (Yove)
RUP: RDP RUP: RDP RUP: RDP
HR) (MR) (LR)
400 400 400 (Wheat straw; chopped) s.s s = kS oS
340 340 340 (Ground barley) s.s | b o>
90 90 90 (Wheat bran) S e
0 75 150 (Soybean meal) L ;.. dls
150 75 0 (Processed soybean meal) sas g1 55U s oS
10 10 10 (Min-Vit Supplement) " e s jixe JaSs
5 5 5 (Calcium carbonate) ...ls =t s
5 5 (Nacl) s
(Chemical composition) ¢ b3l sls o slend S 5
2.61 2.62 2.63 (Metabolizable energy) eSS 53 IS (e pbie B (5551
138.8 139.2 139.8 (Crude protein) o= .55
83.2 90.4 97.8 (Rumen degradable protein) c.sis ;s 4525 L6 (s,
55.5 48.7 41.9 (Rumen undegradable protein) «w.ss ;s a8 L6 8 o,
RUP: RDP ) 1S 3 a5 LB 0552 0 325 BB b 550 o
40:60 35:65 30.70 (ratio
429 432 432 (Neutral detergent fiber) ¢ .z oas 5 3 J sl U
28 28 28 (Ether extract) «s 3l s las
6 6 6 (Calcium) S
4 4 4 (Phosphrous) « i..s

S BB b e s S (V) S0 ol 40aS8 3 o BB 0 &2 S BB b s s S () el e slasles |
B Sl 4SS 53 e BB el w aes BB e s YL s () 900 s s eSS 53 e B s

£0 candS o S 110 D by Jdl s dly VOr v Bl s Ml s dols Yorow Al s 1y dlg 0neeen Jols V;m&,atu_h},&'
05 ke Ve 08 ke Yo S oS e VOr (e 0 s 000 g 08 e Tre oal 8 Ll Vet e 0 800 (e o SY i o S
LIS 0 S e A ik

! Experimental treatments were; (1) low ratio of ruminal undegradable protein to ruminal degradable protein (LR; 30:70), (2)
medium ratio of ruminal undegradable protein to ruminal degradable protein (MR; 35:65), (3) high ratio of ruminal
undegradable protein to ruminal degradable protein (HR; 40:60).

2 Contained per kilogram of supplement: 500,000 1U vitamin A, 150,000 IU vitamin D, 2,000 IU vitamin E, 110 g Ca,, 45 g P,
20 g Mg, 15 g Na, 1000 mg Fe, 2000 mg Zn, 500 mg Cu, 750 mg Mn, 20 mg I, 10 mg Se and 8 mg Co.
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1. Model CP-9002; Chrom-pack, Delft, The
Netherlands
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Table 2. Effects of different ratios of rumen undegradable- to rumen degradable protein (RUP: RDP) in sheep fed
high wheat straw level on nutrients apparent digestibility

Treatments' s ,Ls

S L e
P-value SEM (reve) (ro:10) &) Item el
RR%F;: RUP: RDP ';%F;:
w - MR R,
+ /08 /v /e VA VA Ruminal fluid pH ««.ss <L pH
/Y </AY Vo /ArP WY v\ Ruminal ammonia nitrogen (mg/dl) <. cl SLgel 0355
iz 0/0A VYA vo/oY AV/¥A Short chain fatty acids «mmol) i 2 < = sladnl Js
oo YA ov/ve® v 16V Acetate (mmol) i
A VIAY \n7i33 AKVAYN YUYY Propionate (mmol) <.,
Y WAL V/vo® v/.aP v/0v? Acetate to Propionate ratio .t s 5, 4 bl o
WAL +/0Y VAe a%A 0/81 Butyrate(mmol) <, .
o e s 1/08% Y/08? Valeratemmol) 15
VY Ve /A (AN /41 Iso-valerate (mmol) i Jis5 5!
A Yo VveP ¥/ v/a@

Branched chain fatty acids (mmol)

KB 8 s T gt S (1) Ve il a8 3 s WG s & B b i ol o (1) ol bl slasless |

S0l o g 4SS s BB S a e B e s VL Cnd (F) 1010 ol 4neKS 3 i BB S 4 4 e

Ak e 0/00 Ch..d):o}liﬁ okas QLiJJ_]aMJ.n):)!:J:MJ}fb}a

! Experimental treatments were; (1) low ratio of ruminal undegradable protein to ruminal degradable protein (LR; 30:70),
(2) medium ratio of ruminal undegradable protein to ruminal degradable protein (MR; 35:65), (3) high ratio of ruminal
undegradable protein to ruminal degradable protein (HR; 40:60).

4P | east squares means within same row with different superscripts differ (P < 0.05).
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Table 3. Effects of different ratios of rumen undegradable- to rumen degradable protein (RUP: RDP) in sheep
fed high wheat straw level on ruminal fermentation pattern
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! Experimental treatments were; (1) low ratio of ruminal undegradable protein to ruminal degradable protein (LR; 30:70),
(2) medium ratio of ruminal undegradable protein to ruminal degradable protein (MR; 35:65), (3) high ratio of ruminal
undegradable protein to ruminal degradable protein (HR; 40:60).

3P | east squares means within same row with different superscripts differ (P < 0.05).
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Table 4. Effects of different ratios of rumen undegradable- to rumen degradable protein (RUP: RDP) in sheep
fed high wheat straw level on blood metabolites and liver enzymes
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! Experimental treatments were; (1) low ratio of ruminal undegradable protein to ruminal degradable protein (LR;
30:70), (2) medium ratio of ruminal undegradable protein to ruminal degradable protein (MR; 35:65), (3) high ratio of
ruminal undegradable protein to ruminal degradable protein (HR; 40:60).

a0 | east squares means within same row with different superscripts differ (P < 0.05).
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Table 6. Effects of different ratios of rumen undegradable- to rumen degradable protein (RUP: RDP) in sheep
fed high wheat straw level on purine derivatives and microbial protein synthesis
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! Experimental treatments were; (1) low ratio of ruminal undegradable protein to ruminal degradable protein (LR; 30:70),
(2) medium ratio of ruminal undegradable protein to ruminal degradable protein (MR; 35:65), (3) high ratio of ruminal
undegradable protein to ruminal degradable protein (HR; 40:60).
3P | east squares means within same row with different superscripts differ (P < 0.05).
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Abstract

Background and objectives: Wheat straw (WS) has low nutritional value; however, because of
simple availability as well as its low price rather than other forage sources have high
consumption in lamb production. Different methods such as chemical processing for WS has
been suggested that could be have some health concerns for both producer and animal. The
other strategy is to improve fiber digestion of low quality forages with balanced nitrogen
sources in diet. Greater rumen undegradable protein (RUP) level in diet of ruminants those fed
low quality forages caused greater efficiency. Therefore, in the present study we evaluated the
effects of different ratios of RUP: RDP in sheep fed with high level of WS (400 g/d) on
fermentation parameters, nutrients digestibility, blood metabolites, and purine derivatives
excreted through urine.

Materials and methods: The study was carried out on three ruminal fistulated sheep in 3 x 3
Latin square design with 21-d periods (the first 14-d for adaptation period and the last 7-d for
sample collection). The treatments were; (1) LR; low RUP: RDP ratio (30:70); (2) MR; medium
RUP: RDP ratio (35:65) (3) HR: high RUP: RDP ratio (40: 60). For RUP modification in diet
and having different RUP: RDP ratios, processed soybean meal was replaced with soybean
meal. The basal diet contained high amount of WS (400 g/kg, DM basis) as low quality forage.
Ruminal fermentation pattern, microbial protein synthesis, nutrients digestibility, blood
metabolites and urinary purine derivatives were evaluated in the current study.

Results: The results showed that the intake was not differed among treatments (P > 0.05). The

concentration of short chain fatty acids (SCFA) was constant among treatments; however,
acetate concentration (P = 0.05) as well as branched chain volatile fatty acid (BCVFA)
concentrations (P = 0.04) were greater in LR diet. The greatest ruminal ammonia nitrogen was
obtained for LR diet as well. Neutral detergent fiber digestibility was the greatest value for LR
diet among treatments (P = 0.04). There was no significantly different for another nutrients
digestibility. Considering blood metabolites, HR diet reduced blood urea nitrogen. But there
was no other effect of treatments. The liver enzymes (AST and ALT) did not differed among
treatments. The urinary excretion of allantoin (P = 0.03) was increased in HR diet and
subsequently purine derivatives excretion (P = 0.04) was improved in this diet. Urinary urea
nitrogen (UUN) (P = 0.05) concentration was reduced in HR diet that was a greater nitrogen
efficiency.

Conclusion: The results of present study showed that the high level of RUP: RDP (40:60)
caused increased MPY and reduced UUN. In conclusion lower level of RUP: RDP improved

*Corresponding author; m-kazemibonchenari@araku.ac.ir
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digestibility, but from the nitrogen efficiency perspective, the greater RUP: RDP could be
recommendable in diets high in wheat straw as low quality forage.

Key words: Degradable protein, Low quality forage, Sheep, Undegradable protein.
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