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ABSTRACT

The objective of this study was to compare solvent soybean meal with extruded soybean meal at 135°C on
performance and metabolic status of fresh Holstein cows. Twenty-four Holstein cows (BW+ SD; 614.45+ 28.33)
were randomly assigned to 1 of 2 experimental treatments from caving until 21 days in milk: 1- control (containing
solvent soybean meal; SSBM) and 2- experimental (containing extruded soybean meal; ESBM). Cows were housed
in individual stalls, fed with total mixed ration, and feed offered and ort were recorded daily. Milk yield was recorded
daily and milk sampls were taken weekly to determine its composition. Body weight and body condition score of
cows were determined at immediately after calving and 21 DIM. Dry matter intake in ESBM cows was greater than
SSBM cows (P< 0.01). Cows fed ESBM produced 3.71 kg/d more milk than SSBM cows (P< 0.05). Milk fat content
in ESBM cows was lower than SSBM cows (P<0.05). The ESBM cows had lower serum glucose concentration
(P<0.01) and higher cholesterol (P<0.01) than SSBM cows. Rectal temperature, BCS and BW changes, and feed
efficiency were not different between treatments (P>0.1). Overall, the results of this study showed that replacing
solvent soybean meal with extruded soybean meal increased DMI and milk yield of fresh cows.
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* Corresponding author E-mail: Amirabadi@sku.ac.ir



50, 5kae 3 39,281 Shgm AbuiS b Do shgm alousS 0Kls 310 s 5 ol \oF

(Schwab & Broderick, 2017) sgi oo oslaul
Gan b &) b oad anld sl albnS oz
opz 5 pin b RUP wie S o8 oald
00 ypxin (6dg8 go Gl el .l 48l gl
Broderick, 1986; Broderick et al., 1990; ) <ol
6ol slwos gl 5 5 o (Flis & Wattiaux, 2005
VY oz sl Syl b oad anl)d (gl allws
Amino Plus, AGP, Omaha, NE; ) so,s Y/Y U
(Soy Pass, Ligno Tech USA, Overland Park, KS
SoyPLUS, West Central ) oo, £/ U
Cooperative, Ralston, TA; Soy Best, Grain
S5 o .ad,ls (States Soya Inc., West Point, NE
5JUT g9, »» (senberg et al., 2012) adgl isle;l
RUP a5 o ial3él o281 (sliges allois
5 VP a1 ¥R 51 0,8 g masTaz o (Rl o
Slgw alus 0l smlice of 7 ole ax 0 VYD
Giallongo et ) cusl oy doyd Vo (gyl> 09,05
2 o9y Blal 65yl cwl (Sas a5 (al., 2015
e Ol 0 &S gy sl sl eSen
ol B i ) 5l e alolBBl (90 5 35
oy dw jl oolatwl Sl aS ragh SOy S
Slgm S (Pl b osd (5725 89, Liges dxS)
YV g ol )F il a0 VY sleo j0 00l 34,05
2 35 g (Bras Sl 59, 2 (B5 Sl ax o
VWY (20l lajg, oSl b et lagls o
shoslial a8 ud (5158 (28,5 )18 (o) 2 9590 59,
Slsw dbuS a4 Cond 39081 Shgw allns
Sis oole jo p 5 LS NVIVO olidl 4 e >
Sl g 0 pSekS YIVO y (Bras
(2019) Harper et al. (| .(Giallongo et al., 2015)
b Dl g donS 3Kl 5 s e
9 PErae Sis ool (59, 2 39,aST Shgw dbuS
@@d )93 ol joy oo b gl d oy
Sl el aSil 4 azgs b i S5 enalin
VS | Bl slg b8 235le 5 alllas
il 5l o abolil lagls” )0 1) 098 sliges
ok 5l Bas alpby sl ools 8 () 2 3550
b Pl s dlnS Sl 51 b)) b

4o\

o3y & (s3ha Slge (e Ojlgs Lagls (JUil o980 b
Srae Shet 5 sl el azis 0 4, ufs
lagls (g n (e Ojle )0 WS (o0 425 Ol
) o9 (Sl SMae (g 5l 2y B oo
(Sl 308 SIS 5 ol el i pslaie @
WIS (oo 4y Gl Gl e atie wr (b
a5l s 4520 Ll «(Komaragiri et al., 1997)
g8y Jlml SRl a4 e mle
Ji & Dann, ) 098 o0 i 0dgi jialS g Jieadss
Lol 6y9,0 JSl oy50 b (2l o )b
S we,S 5,58 (2017) Amanlou et al.
Gl JoSo 5 oolaiul b pls gy olo ol
Crge dio3l slagls o 'aneSs 3w JB
S (g e O3l b agls 5o Gl Sl e ol
as’ wo,S 5,135 (2014) Larsen et al. o] 5 oy953)
o peddglie BB ety n Blol lade el
el 3dgi (338 Slo el 8,55 3leolawl b sl
clale sgups 4 pomie g olo ioldl s g yebb sl
3o 0)99 5 gls (el Comdg g Loasdly (g

il
opx 3 GeBgn JoSe o bgw dlnS
58 Gloo nS jsbas ol 5l as canl oo s slagls
oesu Lol ((NRC, 2001) 5gs oo oolaiwl plo aydss
(22,0 YO 0902) Lgw AbuS piign 5l slodes
o RIP Slp g o 4l o s LB
Sl @Bl Ay (igy e Ol Gesn Same
o &l wulyd (Schwab & Broderick, 2017)
Srhas el Cer el glagls,
&y o9k 4y Sl She> slacnSn lass
Broderick et al., ) Lgw AJlxiS ;0 RUP 040 sl
5 (Faldet & Satter, 1991) Lgw JolS" ails (1990

S slagls o eubadas g p sl JeSe ;500




VOO Ve 50l oV 6L OY 8,90 )l ) ols pole

5l elbaigel (2 Fsy Glagan it e 5 LI
otglesl 4 oads 35ymST 5 Il cligus Al
Sl ol il (55,58 sl Sliios 550
gonz Bl 5l bepa 03 Soilsie sl
aS ous solaw! (NRC, 2001) g51.@ Slagass 6‘)9—‘3
‘5Lascﬁ..> @W u.:S)J PRERSEN J.Swu 6‘}—?‘

Ll 00 o0l uLAMJ Y 9 Y 6L®J5..\:> ) ‘SA.M)[A)]

OSan st 5 olerd oS 5 Jeu
Slige iS5 (SSBM) (> (sbga oS’
(ESBM) suiisog S|
Table 1. Chemical composition and protein

fractionations of solvent soybean meal (SSBM) and
extruded soybean meal (ESBM)

SSBM ESBM

DM, % 89.8 90.6
CP, % DM 45.8 42.9
True protein, % CP 44.5 40.6
Insoluble protein, % CP 433 40.3
Fraction A, % CP 7.3 5.36
Fraction B1, % CP 2.5 0.7
Fraction B2, % CP 79.7 75.29
Fraction B3, % CP 5.0 11.31
Fraction C, % CP 5.5 7.34
RUP, % CP 44 50.1
EE, % DM 5.18 11.1
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Table 2. Feed ingredients of experimental diets fed
during fresh period (% of DM)

Ingredient SSBM  ESBM
Legume forage hay, mature 19.08 19.08
Corn silage, 20% DM 23.57 23.57
Barley grain, rolled 5.87 5.87
Corn grain, ground, dry 22.47 22.47
Canola meal, mechanical extraction 4.03 4.03
Corn gluten meal 2.20 2.20
Cottonseed, whole with lint 2.80 2.80
Solvent soybean meal 11.36 -
Extruded soybean meal - 11.36
Poultry meal 4.79 4.79
Calcium carbonate 0.70 0.70
Dicalcium phosphate 0.19 0.19
Magnesium oxide 0.26 0.26
Salt 0.32 0.32
NaHCO3 1.08 1.08
Vitamin premix’ 0.64 0.64
Mineral premix” 0.64 0.64

1. Premix contained 750,000 IU of vitamin A/kg, 210,000 TU of vitamin
D/kg, and 5,500 IU of vitamin E/kg.

2. Premix contained 30 mg of Co/kg, 2500 mg of Cu/kg, 120 mg of
T/kg, 3500 mg of Mn/kg, 60 mg of Se/kg, and 10000 mg of Zn/kg.
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Table 3. Chemical composition of experimental diets fed
during fresh period (% of DM, unless otherwise stated)

Component SSBM ESBM
NEL (Mcal/kg of DM) 1.70 1.71
CP 18.5 18.2
RDP 11.7 11.2
RUP 6.8 7.0
NFC 42.1 41.8
Ether extract 4 4.7
NDF 28.2 28.2
ADF 18.6 18.6
Forage NDF 20.3 20.3
DCAD (mEqg/kg of DM) +256 +251
Ca 1.2 1.2
P 0.6 0.6
Mg 0.39 0.39
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Table 4. The effect of different levels of extruded soybean meal on nutrient intake and energy balance in Holstein

fresh cows
ftem Treat SEM ' P—Vélue '
SSBM ESBM Treat Parity Time Treat* Parity
DMI, kg/d 14.37 16.01 0.41 <0.01 <0.01 <0.01 0.78
Net energy intake, Mcal/d 24.01 27.22 0.49 <0.01 <0.01 <0.01 0.76
CP intake, kg/d 2.66 291 0.05 <0.01 <0.01 <0.01 0.80
Milk NEL, Mcal/d 20.73 22.06 0.99 0.35 0.15 <0.01 0.80
Energy balance, Mcal/d -6.31 -4.61 1.16 0.31 0.90 0.12 0.70
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Table 5. The effect of different levels of extruded soybean meal on milk production and composition and feed
efficiency in Holstein fresh cows

Item Treat SEM P-Value
SSBM ESBM Treat Parity Time Treat* Parity

Milk yield (kg/d)
Actual 27.82 31.53 1.03 0.02 0.07 <0.01 0.80
3.5% FCM' 29.91 31.67 1.49 0.41 0.14 <0.01 0.75
ECM? 30.03 32.15 1.42 0.30 0.13 <0.01 0.82
Milk fat
% 3.98 3.53 0.12 0.02 0.81 <0.01 0.81
kg/d 1.10 1.11 0.06 091 0.20 0.03 0.60
Milk protein
% 331 3.27 0.026 0.20 0.28 <0.01 0.96
kg/d 0.92 1.03 0.03 0.04 0.12 <0.01 0.83
Lactose
% 4.80 4.76 0.025 0.20 0.32 0.01 0.96
kg/d 1.33 1.49 0.05 0.03 0.09 <0.01 0.84
MUN (mg/dL) 15.52 15.18 0.24 0.32 0.45 <0.01 0.95
Feed efficiency’ 1.97 1.94 0.08 0.80 0.82 0.03 0.96
BW change (kg/21 d) -33.68 -28.25 3.40 0.27 0.28 - 0.71
BCS change per 21 d -0.31 -0.27 0.03 0.46 0.80 - 0.47

1. 3.5% FCM = (0.432 x kg mlik) + (16.216 x kg milk fat)

2. ECM= (0.327 x kg milk) + (12.95 x kg milk fat) + (7.2 x kg milk protein)

3. Actual milk/DMI
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Table 6. The effect of different levels of extruded soybean meal on serum metabolites in Holstein fresh cows

Ttem Treat SEM P-Value
SSBM ESBM Treat Parity Time Treat* Parity
Glucose, mg/dL 71.44 67.41 1.09 0.01 <0.01 <0.01 0.58
Cholesterol, mg/dL 116.67 130.51 2.53 <0.01 0.35 <0.01 0.28
Total protein, g/dL 7.12 7.29 0.05 0.07 <0.01 <0.01 0.45
Albumin, g/dL 3.53 3.51 0.02 0.61 0.34 <0.01 0.36
Globulin, g/dL 3.63 3.75 0.06 0.27 <0.01 <0.01 0.51
BUN, mg/dL 17.27 16.82 0.37 0.32 0.46 <0.01 0.95
Ca, mg/dL 9.43 9.75 0.10 0.06 0.50 <0.01 0.68
P, mg/dL 6.51 6.29 0.07 0.23 0.02 <0.01 0.20
Mg, mg/dL 2.52 2.58 0.06 0.57 0.26 0.17 0.40
NEFA, mmol/L 0.98 0.96 0.07 0.87 <0.01 <0.01 0.94
BHB, mmol/L 0.70 0.74 0.08 0.73 0.01 0.64 0.90
Rectal temperature, "C 38.60 38.70 0.06 0.18 0.70 <0.01 0.32
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