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Table 1. Ingredients of experimental diets.

Tl Leys
(J) cand Treatments % of DM) _SI, 55 +l5!
Price (Rial) gl Aals Ingredient, % of DM
Roasted soybean Control
a s il
9525 19.15 19.12 e
Alfalfa hay
2400 21.18 21.16 2% e
Corn silage
o Ol g ils
8613 17.11 17.09 e
Ground barley grain
ol Ol &y3 ails
7034 21.59 2156 e 0w
Ground corn grain
L s S
13865 0 2.44 T
Soybean meal
5L g 58K (6L s S
30000 0 1221 S Sl s
Lignosulfonate soybean meal
o sl o
36000 0 3.78 27 Sl eSSl
Calcium salts of fatty acids
ad sl s &l
19000 17.92 0 S B
Roasted soybeans
<l
1400 0.41 0 pS Sl
Calcium carbonate
<l
16117 0.77 0.7 e S
Sodium bicarbonate
o eS|
3750 0.33 0.33 Rt
Magnesium oxide
olad
19500 0.41 0.41 pif 52
Dicalcium phosphate
22500 0.98 0.98 sl ey bl
Mineral and vitamin premix
1000 011 011 =
Salt
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Table 2. Chemical composition and protein fraction of experimental diets.

"ol e sl "y Lans
Significance PRTI Treatments (% of DM) =is
v Y \ b Sl VYO )Y 110 Aals Item (% of DM)
3 2 1 SEM 145 130 115 control
0.46 0.14 0.86 1.60 57.31 57.16 56.52 56.34 = esle
Dry matter
a ab a b QT osle
0.15 0.92 0.01 0.03 92.73 92.64 92.72 92.53 .
Organic matter
‘5131 oslas
0.14 0.14 0.08 0.10 4.70 4.25 4.37 4.17
Ether extract
b kil LUl
029 013 <001 033 3582° 3467 3472* 30.93° G e 53 el S

Neutral detergent fiber
o sy 53 53 J onels S
Acid detergent fiber

0.82 0.54 0.16 0.37 17.46 17.38 17.04  16.57

090 097 057 026 1510 1515 1511  14.93 f"'&ﬁ’ﬁ_
Crude protein
3 gyl
; ; ; - 165 165 165 165 A2t Al $5 5
NE_(Mcal/kg of DM)

percent of crude protein ot s Ao
eSS 3 e LB s
Rumen degradable protein

0.69 0.92 0.36 3.01 4699 4585 4734 4351

062 092 042 301 5301 5414 5266 56.48 oS53 i JB R e

Rumen undegradable protein
031 064 <001 283 3501 3239° 36.90° 44.29° 2330 02 s Jf“ oA

Intestinal digestible protein
032 049 066 186 2225 2109 2375 21.40 SEIR 5 O35
Non Protein Nitrogen

072 098 096 3.04 224 0.83 233 1.62 ) el e oS .

Rapidly degraded true protein
0.87 0.06 <0.01 2.31 49.12° 52.75"  57.43%  £3.18% ol B e 85 .

Moderately degraded true protein

028 <001 006 096 1301° 11.12* 612° 7.70° S o

Slowly degraded true protein
032 067 066 225 2449 2193 2609 23.02 Joms 80

Soluble protein

006 <001 <001 113  2639° 2498 1641° 1493° < et ddmbotsn
Neutral detergent insoluble protein

002 <001 <001 060 1337° 1386° 1020° 723  Stledusdos bt
Acid detergent insoluble protein

Sl = W N10°C (los 3 el axd (Sbsor = VN0t (Sladed] anndS (SlacSias 5 ol (5505 (6L g oS saall |

AF0°C slos 3 o azd r sLgee = VYO Y+ °C glos 5 ol axi
p33 4 5 (V) Gt S0 a2y sl sboled aen Jlis 5> dald [l 5l Lo Sl sdd =lb dalaze Slglis”

il sl bl lajlas 53 058 and ,y sles (7)
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Table 3. Average for nutrient intake for cows fed control diet or soybean grains roasted at different
temperatures.

Yé)‘t;'-u sl ‘L‘*)L‘-:?

Significance 5t Treatments : (kg/d) i
¥ Y \ S Y¥O A 10 sl Item (kg/d)
3 2 1 SEM 145 130 115 control

001 009 002 049 2322° 2379% 2206° 24.64° St el
Dry matter
003 007 011 046  21.91® 2182 2074 22.50° Sloste
Organlc matter
006 042 020 007 363 363 350 371 oA

Crude protein
027 <001 001 019  822° 7.88 7.32° 716> o eurior bl
Neutral detergent fiber
S o 53 omals L

<001 <001 0.84  0.10 3.98° 3.94% 356° 3.85° ’ )
Acid detergent fiber
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Table 4. Average for milk yield and composition for cows fed control diet or soybean grains roasted
at different temperatures.

Y&.SJ‘%;'M @l N jlas
Significance FS{RuEw Treatments (kg/d) ciw
¥ Y ) B oSibe VEO \¥ V0 Aals Item (kg/d)
3 2 1 SEM 145 130 115 control
001 0.02 <001 045 4222 41.34° 4335° 44.69° e _“*‘"
Milk yield
008 073 <001 090 39.87° 41.38° 39.97° 44.29° o Ao 0
3.5% FCM
<001 010 013 012  315% 348° 301" 343 g
Fat (%)
<001 022 058 002 28 28 280 280 () s
Protein (%)
055 001 009 003 451° 444% 443> 438 () 5553
Lactose (%)
<001 003 047 016 1192 1223 1172 1210 () ol e
Total solids (%)
<001 001 062 004 18 175" 191*° 185% (pb =) 2l

Efficiency (Milk yield)

068 036 006 003 172 173 175 182 o=l
Efficiency (3.5% FCM)
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Table 6. Pearson correlation coefficients for parameters measurements among 32 observations.
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Abstract

Background and objectives: The use of roasted soybeans in the diet of dairy cows
is common, but the roasting temperature and its effect on cow performance and
protein fraction of diets have not been fully understood. To eliminate the anti-
nutritional substances and increasing bypass protein, soybean seeds are processed,
and heat is the most common way used to processing soybeans. The main
objectives of this research were the estimate of the effect of soybean roasting
temperature on protein fractions of diets, dairy cow performance, and economical
comparison between roasted soybean and lignosulfonate-treated soybean.

Materials and methods: To evaluate the effect of soybeans roasted at different
temperatures on feed intake, milk yield and composition, 8 mid-lactation Holstein
cows, averaging 92 +14 days in milk and 42.9 43 kg of milk/day were assigned to
a replicated 4 x 4 Latin square design. Control treatment contained lignosulfonate-
treated soybean meal and calcium salts of fatty acids, and treatments 2, 3, and 4
contained soybean grains roasted at 115, 130, or 145°C, respectively. The total
mixed rations included 40% forage on a dry matter basis and 60% concentrates.

Results: Dry matter intake (DMI) tended to be greater for control treatment
compared with the roasted soybean treatments (P=0.08). Actual milk and 3.5% fat-
corrected milk yield was greater for control diet than for roasted diet (P<0.01). No
differences were observed between the control and the roasted soybeans, or
between different roasting temperatures on feed efficiency (3.5% fat-corrected
milk/dry matter intake). Milk fat was higher for soybeans roasted at 130°C than for
those roasted at either 115 or 145°C. Economically, control diet was more
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expensive than roasted soybean diets and income to feed cost ratio significantly
was greater in roasted soybean diets rather than control diet. The diet contained
roasted soybean at 130°C rather than other diets had lower digestible protein in
intestine. Soybean roasted at 130 and 145°C in comparison with soybean roasted at
115°C and control treatment had lower moderately degraded true protein (B;) and
higher slowly degraded true protein (Bs). Rumen undegradable protein than rumen
degradable protein has greater correlation with milk yield and DMI. Between
different fractions of protein, moderately degraded true protein fraction has high
correlation with DMI, milk yield and composition.

Conclusion: The results of this research showed that cows fed control diet had
higher DMI and milk yield than cows fed roasted soybean diets. Among different
roasting temperatures (115, 130, and 145°C), soybeans roasted at 115°C led to
higher milk production and lower DMI. The moderately degraded true protein had
the most important fraction between different fractions of protein and highest
correlation with DMI and milk yield and composition.

Keywords: soybean processing, moderately degraded true protein, rumen
undegradable protein
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