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2- Rumen degradable protein (RDP)
3- Microbial crude protein (MCP)

4- Rumen undegradable protein (RUP)
5- Metabolizable protein (MP)
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1- Ground Corn (GC)

2- Steam Flaked Corn (SFC)
3-TMR

-Solid No Fat( SNF)

5-Milk Urea Nitrogen (MUN)
6-(FCM)

7-(ECM)
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Table 1. Ingredients of the experimental diets based on DM (%).
(Diets?) ' bl sbales

(Feed ingredients) s, = o3l

40-GC 40-SFC 35-GC 35-SFC
12.0 12.0 12.0 12.0 (Alfalfa hay) ix am g
24.3 24.3 24.3 24.3 (Cornssilage) =5 5w
52 52 52 52 (Beet pulp) s, dis s
8.0 8.0 8.2 8.2 (Ground barley) sas Sl 4 4ls
245 0 245 0 (Ground corn) eis Cll 3 il
0 24.5 0 24.5 (Steam-flaked corn) [l b ol (gldd, s <3 <ls
11.8 11.8 17.0 17.0 (Soybean meal) L o dls
6.3 6.3 0.9 0.9 (Xylose treated SBM) st (5,51 3 (sl oo S
25 25 25 25 (Soybean extruded) s 55 2uS1 gL s @Sl
2.2 22 2.2 2.2 (Fat powder) . > 35
1.0 1.0 1.0 1.0 (Sodium bicarbonate) .. <l S
0.2 0.2 0.2 0.2 (Di-calcium phosphate) =livs wlS >
0.3 0.3 0.3 0.3 (Salt) Ko
0.2 0.2 0.2 0.2 (Magnesium oxide) PUSPIRTILY
0.6 0.6 0.6 0.6 (Calcium carbonate) pedS Sl S
0.05 0.05 0.05 0.05 (Mepron) e clailoe 5 5
0.4 0.4 0.4 0.4 (Vitamin premix®) w5 oS
0.4 0.4 0.4 04 (Mineral premix®) saxs sl ye JoSa

(CP Llal ) RUP s s £+ (s simn o o =80-SFC tos bl &3 5 (CP ulal 1) RUP to s £+ (5 sima o =40-G-)
Y0 (s sme o =35-SFC tois bl o33 5 (CP Ll ) RUP s j3 Y0 (6 s o o =35-GC ¢ )by L o (sled 5 )b

b Lol (glad,5 3 5 (CP ulul ;) RUP s s
1-40-GC=Ground corn-based diet containing 40% RUP (based on CP); 40-SFC= Steam flaked corn-based diet

containing 40% RUP (based on CP); 35-GC =Ground corn-based diet containing 35%RUP (based on CP); 35-
SFC= Steam flaked corn-based diet containing 35%RUP (based on CP).

W\EJD A J:A\:..JJ r)f}l:sja&;u.aj‘u:; J\>|})‘}A 'Y }"-\' AAEK 6}\;- V:SJSM—Y
2-Composition: 1,300,000 1U/kg of vitamin A, 360,000 IU/kg of vitamin D and 12,000 1U/kg of vitamin E.
$Re (AT ey en (LIS (s 08 T 5 A WA GV NY O GG S b S S e S esle il Y

Aol e Ao ys Ve W)W;JM
3- Composition: 16.0 g/kg of Zn, 0.12 g/kg of Co, 4.0 g/kg of Cu, 0.15 g/kg of I, 0.8 g/kg of Fe, 10.0 g/kg of Mn,
0.08 g/kg of Se, and 20.0 g/kg of monensin 10.0%;

£0



Ol)Se2 5 (5)lgmw e

WK osle pululy byl gla e ST, R ERASIPEE
Table 2. Ingredients of the experimental diets based on DM (%).
(Diets) _asbo3T slasles

Shw s
+abe o g L Al ooy j ) )
(Fish <, 15 CsS 5o Fish ) ol (55l (Feed ingredients) s1, > osls
meal + Meat (ml\/(leg?)t (meal Xylose treated)
meal) (SBM
13.6 13.6 13.6 13.6 (Alfalfa hay) ix e s
23.45 23.45 23.45 23.45 (Corn silage) =5 5>
55 55 55 55 (Beet pulp) 3, dis Al
19.59 19.40 19.44 17.91 (Ground barley) sas oLl 5 «ils
16.04 16.04 16.04 16.04 (Ground corn) s bl &3 4l
13.07 13.04 135 14.69 (Soybean meal) | s dlres
1.63+1.63 3.32 2.74 2.72 (RUP SOUrCe) (5,58 (o5 s
0.42 0.59 0.51 0.39 (Soybean extruded) e 55 2.S1 (gl s &l
2.15 2.15 2.15 2.56 (Fat powder) > ;35
0.91 0.91 1.03 0.83 (Sodium bicarbonate) .. b S
0.12 0.12 0.12 0.2 (Di-calcium phosphate) —livs ondS g2
0.33 0.33 0.33 0.33 (Salt) <
0.2 0.2 0.2 0.2 (Magnesium oxide) . s A5
0.31 0.31 0.34 0.51 (Calcium carbonate) ,..s <. S
0.04 0.05 0.04 0.06 (Mepron) e clasles oy st
0.41 0.41 0.41 0.41 (Vitamin premix?) waaly s oSl
0.41 0.41 0.41 0.41 (Mineral premix?) jaxs slgo JaSs
0.19 0.17 0.18 0.19 (Urea) o

Sl B 5D A s p Sk Ml sy e Y 5T Y gl S )
1- Composition: 1,300,000 1U/kg of vitamin A, 360,000 1U/kg of vitamin D and 12,000 1U/kg of vitamin E.
T I O K R - JA L SRVLVASA RV A -t ATVAR B B SO PE P S R e

Al Aoy N s 5 il
2- Composition: 16.0 g/kg of Zn, 0.12 g/kg of Co, 4.0 g/kg of Cu, 0.15 g/kg of I, 0.8 g/kg of Fe, 10.0 g/kg of Mn,
0.08 g/kg of Se, and 20.0 g/kg of monensin 10.0%.
bl Je Jaalesl ol (gl s ol=il SAS okl Dl 5 53 S agy 3l slinal L Laesls ool 4 s
ol o Slay e 31> JKJL.A Oy s baosls LAl rl?r_.r‘ S ojﬁj sheslaal b La&:f;k:» deolde LS oslanal 3
s S b 55 gl pme 4 Llad 0/ 0<P </ 5 P<a/0 (gls s CL..A L S olas il glax L
Yiik =+ Sk + P(S)ic + A(S)j + Ti *+ €ij
(e b S (oSSle ol L (5 S o3l 3550 o el sdalie slie Y bl Jde s oS
ik (S35 850 pe) Dlasd ol i e 53 58 Bolas S1A(S) i cpom 03 0555 b 1 P(S)ik

e.bLaL;;L C)\J;‘
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Table 3. Chemical compositions of the experimental diets.

(Diets’) ' b3l slales

40-GC 40-SFC 35-GC 35-SFC (Item) r.:uj

(o5d S5 a5 a5 (63,190 55 o) Kist osle Ao s (Gl 30 S 5
[Nutrient composition, % of DM (unless otherwise stated)]

485 48.2 48.5 48.2 (DM, % of as fed) cus 4 ldss CIl> Aoy (i osle

90.8 91.5 91.7 92.2 (OM) JTesle

16.7 16.7 16.7 16.7 (CP) b= 55

59.9 59.9 64.9 64.9 (RDP, % 0f CP) ol 1155, do s canaSis 3 o LB (s

40.1 40.1 35.1 35.1 (RUP, % 0f CP) ol 155 1 doo s canaSld 55 iz Jlo b (s

10.0 10.0 10.8 10.8 (RDP) weafls 3 w25 JB o5

6.7 6.7 5.9 5.9 (RUP) waSs 55 i 16 8 s

2757 2827 2687 2784 (MP2, g/d) 555 53 ¢ o o 16 055

445 44.7 495 50.3 (MP from bacteria?, %) (4s,5) o5 Ses s 0 3l

55.5 55.3 50.5 49.7 (MP from RUP?, %) (1s,5) 1,55 (5558 552 )

3.1 3.1 3.0 31 (LYSIME?) (cams) o pn 1032

27.1 26.7 26.9 26.6 (Starch) «.lzs

4.7 4.7 4.7 4.7 (Ether extract) P

31.9 32.1 324 32.7 (NDF) st oy y 53 Jloals o

17.2 17.2 17.1 17.1 (ADF) (sl oy 35 55 Jsloesls 5o

375 38.0 37.9 38.1 (NFCP) (s b Sla st 51 5

1.68 1.74 1.68 1.74 S e S 2 g S s el s
(NELMcal/kg)

B (CP 4_}'""""1)"> PRU Loy te S y>r 0 =40-SFC ok u\.:w] CJ)'J 9 (CP g_f"l“"’\}"> RUP Loy 0 S 5ows 0y =40-G-)
M)JVO S aj:>.=35'SFC Lol u\.:w] Q)b}(CP LI"L"‘.J") RUP M)JY‘O Sy ej:>.-=35'GC ,)bu L ol 6\45)‘9 Q)'J
.J\GL.:LJ':J..J 6.4\5)) Q)'J)(CP gf"l"“‘f’) RUP
1- 40-GC=Ground corn-based diet containing 40% RUP (based on CP); 40-SFC= Steam flaked corn-based diet
containing 40% RUP (based on CP); 35-GC =Ground corn-based diet containing 35%RUP (based on CP); 35-SFC=
Steam flaked corn-based diet containing 35%RUP (based on CP).
2- Calculated from NRC (2001)
3- NFC= 100 — (%NDF + %CP + %EE+ %ash).
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Table 4. Effect of experimental diets on performance of high producing Holstein dairy cows.
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Steam flaked corn-based diet containing 35%RUP (based on CP).
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,)qu{a.)..; 6.45))@).‘)}((3'3 wwa.u)RUP

1-40-GC =Ground corn-based diet containing 40% RUP (based on CP); 40-SFC= Steam flaked corn-based diet
containing 40% RUP (based on CP); 35-GC =Ground corn-based diet containing 35%RUP (based on CP); 35-SFC=

2- R = RUP level (40 vs. 35); C = Method of corn processing (Ground vs. Steam flaked); interaction=R x C.
3- 4%FCM = fat-corrected milk = 0.4 milk (kg) + 15 milk fat (kg).
4- ECM =energy-corrected milk= 0.323xmilk (kg) +12.82x milk fat (kg) + 7.13xmilk protein (kg).
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Table 5. Chemical compositions of the experimental diets.
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(b}.i:)s'b»b4\563).}»}3}24{)Q%abuw)bcd;\iubl}»g_fﬁs‘/ﬂ
[Nutrient composition, % of DM (unless otherwise stated)]
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*Calculated from NRC (2001)
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Table 6. Effect of experimental diets on performance of high producing Holstein dairy cows.
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(Milk composition, %) & oL 5
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*4%FCM = fat-corrected milk = 0.4 milk (kg) + 15 milk fat (kg).
2ECM =energy-corrected milk= 0.323xmilk (kg) +12.82x milk fat (kg) + 7.13xmilk protein (kg).
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Abstract

Background and objectives: It has been demonstrated that processing of grain increases the
energy available to the microorganisms of the rumen and increases microbial protein
production, but the effects of processing of dietary carbohydrate (corn) source on protein
requirements of dairy cattle and the interaction effects of corn processing and rumen-
undegradable protein (RUP) level on performance of Holstein cows fed low forage diets, is not
considered. The objective of this study was to investigate the interactions between RUP level
with corn processing method and dietary RUP sources on production performance of high-
producing Holstein dairy cows fed a high concentrate diet.

Materials and methods: In order to determine the interactions level and sources of RUP with
corn processing method on production performance of high-producing Holstein dairy cows two
separate experiment were conducted. In the first experiment, 12 lactating Holstein cows (48+3
kg/d milk yield) were used in a replicated 4 x 4 Latin square design with a 2 x 2 factorial
arrangement of treatments that included four treatments. In the second experiment, eight
lactating cows were used 4 x 4 Latin square design that included four treatments. Treatments
one to four in the first experiment consisted of diet containing 1) RUP equal of 40 percent based
on crude protein (CP) and grinding (GC) corn 2) RUP equal of 40 percent and steam flaking
(SFC) corn 3) RUP equal of 35 percent based on CP and GC 4) RUP equal of 35 percent and
SFC. The CP level in diets was same and equal to 16.7 percent based on dry matter and level of
RUP and corn processing were different between diets. Treatments one to four in the second
experiment consisted of diet containing xylose treated Soybean meal, fish meal, meat meal, and
the mixed of fish and meat meal as RUP sources, respectively.

Results: In the first experiment the level of RUP had no significant effect on dry matter intake
(DMI), but reduction in RUP level from 40 to 35% based on CP (or increase RDP level from 60
to 65% of CP) the milk production was increased (average 43.2 vs. 44.4 kg/d, respectively).
Cows receiving steam flaked corn had lower DMI rather than who received grinding corn
(average 25.1 vs. 26.2 kg/d, respectively). Corn processing method had no significant effect on
milk yield. However, fat corrected milk was reduced in cows receiving steam flaked corn
compared with those receiving ground corn. Steam flaked corn, increased protein and reduced
milk fat percentage. Overall, no significant main treatment interaction effects were observed on
dairy cow's performance. The result of second experiment showed no significant effect of RUP
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sources on DMI, milk yield and composition in high-producing Holstein dairy cows under the
conditions of the present study.

Conclusion: No significant interactions of main treatment effects occurred for lactation
performance data, but on the grounds of their lower costs, lower RUP level and ground corn,
also the use of meat meal as RUP source may be more economical and can be effective feeding
strategy to recommended for diets of lactating dairy cows receiving high concentrate diets.

Keywords: Rumen undegradable protein, Corn processing, dairy cow
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