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Extended Abstract

Background: High-yielding cows, especially at the beginning of the lactation period, are mainly
in a negative energy balance. This problem occurs due to energy consumption less than the
requirements for high production, which causes the animal to use its body reserves. Therefore, it
is necessary to enrich the diet in various ways, one of which is to use fat supplements. Increasing
the level of dietary fat is important to provide energy during this period. Fat supplementation can
reduce negative energy balance in high-yielding cows. The beneficial effects of fat
supplementation depend on its type and amount. Fats should be relatively ineffective to reduce
their harmful effects = in the rumen (such as reductions in the ratio of acetate to propionate, fiber
digestion, and methane production). Fats reduce fat oxidation in the liver and dry matter
consumption in livestock by influencing the hormones of the digestive system. A decrease in the
passage rate of digestible substances from the rumen by adding fat to the diet can increase the
expansion of the rumen and stimulate the stretch receptors in the rumen, resulting in probably a
decrease in dry matter intake. However, the use of fat in feeding dairy cows also has limitations
that must be overcome. Using emulsifier compounds can be very important during this period due
to the property of emulsifying fats and increasing fat digestion. The emulsifier molecule can be
dissolved in water with its hydrophilic part and in fat with its hydrophobic part and plays an
important role in helping to form micelles. Therefore, emulsifiers can distribute fat droplets in the
emulsion, which is necessary for fat digestion and absorption. Lysophospholipids are among the
emulsifying compounds that increase fat digestion and absorption in the diet. Lysophospholipid
is a strong feed additive to improve digestion and absorption and increase feed productivity, which
increases production, feed efficiency, and absorption of dietary nutrients. In this research, the
effects of using this emulsifier on blood and milk biochemical parameters, liver enzymes, and
rumen microbial population are studied in the early lactation period of Holstein dairy cows.
Methods: This experiment was carried out on 15 multi-calving Holstein dairy cows (three groups
of five cows) with an average weight of 720 £ 50 kg and lactation days of 16 + 5 days in a
completely randomized design. The treatments were three levels of lysophospholipid in the feed
(zero, 0.1, and 0.15%) for 35 days. The experimental diets were completely mixed and provided
to the cows twice a day in the morning and afternoon. Cows had free access to water. At the end
of the experimental period (35 days), blood was taken from the tail vein of randomly selected
cows in three replications of each treatment to measure total protein, triglyceride, total cholesterol,
blood nitrogen, unesterified fatty acids, and beta-hydroxybutyrate. To check the liver enzymes,
blood samples were taken from cows before feed consumption on days O and 34 of the
experimental period, by applying a 12-hour deprivation of feed consumption, to measure the
activity of liver enzymes, viz. alkaline phosphatase (ALP), alanine aminotransferase (ALT), and
aspartate aminotransferase (AST). At the end of the experimental period, rumen fluid was
obtained from the rumens of all experimental cows to evaluate pH, ammonia nitrogen, volatile
fatty acids (VFASs), enzymes, and bacterial and protozoan populations.
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Results: The diets containing lysophospholipid decreased blood urea nitrogen. The lowest blood
urea nitrogen was observed in the treatment containing 0.15% lysophospholipid, which was
significantly different from the treatments containing different levels of lysophospholipid
(p < 0.05). However, no significant differences were observed between different treatments in
total protein, triglyceride, total cholesterol, non-esterified fatty acids, and beta-hydroxybutyrate.
Adding lysophospholipid caused a significant decrease in the level of liver AIT, but it did not
significantly affect the other liver enzymes (AIP and AST). A significant increase was also
observed in the activity level of ruminal carboxymethylcellulase (p < 0.05). However, there were
no significant differences between the treatments in the activity of ruminal microcrystalline
cellulase. An improvement in the production of ruminal VFAs (acetic acid and valeric) was
observed in the treatments containing lysophospholipid (especially the 0.15% level) compared to
the control treatment (p < 0.05), but it did not significantly influence other ruminal VFAs. In
addition, the results of the experimental treatments on the rumen microbial population showed
that the bacterial and protozoan population was not significantly affected by supplementing the
diet with lysophospholipid.

Conclusion: In general, the results show that the use of lysophospholipid supplement not only
has no negative effects, but it has positive results, especially at the level of 0.15%, on blood and
rumen parameters and the rumen bacterial population in the early lactation period of Holstein
dairy cows.
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Sodium bicarbonate
0.15 0.15 0.15 S Sl
Calcium carbonate
0.09 0.09 0.09 Sl
Bentonite
0.38 0.38 0.38 e
Molasses
017 017 017 o jeke S|
Magnesium oxide
Yo . .
0.05 0.05 0.05 2l S’
Toxin binder
Y o)
0.11 0.11 0.11 T Gl JeSe
Vitamin supplement
ARV
0.11 0.11 0.11 ) o
Mineral supplement
Chemical analysis
81.34 81.34 81.35 (o 9) Sis o3l
DM (%)
95.71 95.59 95.67 (323) (I Slge
Organic matter (%)
16.70 16.67 16.68 (2e) p1 059z
Crude protein (%)
2651 26.54 2655 (309) (53 odizpd Slge SUI
NDF (%)
18.47 18.41 18.51 (309) (gl 055 LI
ADF (%)
41.45 41.36 41.78 (120)3) Wyt Sy S
Non fiber carbohydrate (%)
6.83 6.83 6.81 (32,3) 5 o lae
Ether extract
("‘”)3) M“lf
0.83 0.83 0.83 Catcionon)
0.41 0.41 0.41 (3033) s
Phosphorous (%)
1.64 1.63 1.62 (55451 s JS8s) (2305 LRl (555
_ Net lactating energy (Mcal/Kg)
e dlga JoSa Sl 5 oS a7 (ol aling 5 1) 5> el (Melli 0Ty Ve e T g (Ll sy 00 eeee ol JoSa 5l p 5ok a7 )l gy 88 dudgindgsd”

ilipnS| 5l o8 1Y )5 /Y gl p)S /N (LS 28 N 59y p S Y cma p)S +IY cnl oS Y (50 )5 Y ot 2,5 50 carjrio p)S Vo pind oS Ue omndS p)5 VA 2 Juls

1-Lysophospholipid 2-Royan Darou Co. 3-Each Kilogram of supplementcontain:500000 IU Vit A,10000 IU Vit A,10000 IU Vit D, and 0/1 gram Vit E.

E‘ac. K_i(;ogram element supplement contain:180 g Ca, 90 g P, 20 g Mg, 60 g Na, 2 g Mn, 3 g Fe, 0/3 g Co, 3g Zn, 0/1 g Cu, 0/1g Se, 0/1 g 1,0/3 g
ntioxidant.
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Table 2. The results of experimental treatments on blood and milk parameters in dairy cows

Shygs 'LPL aaws b jlos

Treatment with diet LPL? level

Sb ixe aw OSbe 1 Gl 3 g0
p-value SEM AW RAL Loy </ (=) anls Items
%00/15 %0/1 Control(-)

0.3357 1.163 7231 7142 71.04 (23 2 5 ske) JS g
Total protein (mg/dL)

0.2631 0.671 75.68 76.09 76.41 (g3 3 oS ) Jg il
Cholestrol (mg/dL)

0.1134 0.362 4053 40.25 30.68 (dowd 53 5 e) L pelS s 5
Triglyceride (mg/dL)

0.1064 0.038 0.27 0.29 0.36 INEFA
' ' ' ' ' (3 2 (llalliges 451y 9,80) (LIUIL)
0.2137 6.471 469.28 47534 487.15 'BHBA
' ' ' ' ' (3 2 Jsedse) (Mmol/L)
0.0361 0.206 39.08° 30.540 40.26° 'BUN
' ' ' ' ' (s 5 5] (ML)
0.1766 0.394 11.39 1162 11.84 "MUN
| | ' | ' (s 9 .5 se) (mgll)

2 loygl (5955 =0ty loygl (3 =Y el S psr (oS g)als Y 00l ey sl G Sl =Y fapdshudg ) -
bl ge doyd [0 s D ()l e B gl cilonds ool lis Ciglite Y Bgys b g b 50 &S by ke #
1- Lysophospholipid, 2- Non Esterified Fatty Acid, 3- beta hydroxyl butyric acid, 4-Blood Urea Nitrogen, 5-Milk Urea Nitrogen
* The averages shown in defferet Latin letters in each colum, have a significant difference at the 0.05% level.

Lk o 0 A4S Codlw g (Sdglio pho slo s ls
o cble iwldl (Mashek & Coleman, 2001)
b pb e M jop (sosd i ey e ls
o Jyf lain )3 jogada W il (glao g
08 P ol Ayl Oy clawl cwl W)
P 4 gl )3 g sl o2 g g (godimd LS
Pl (23 g0y90 Bl 3 pegada 5l e
5 NEFA waw ialS 5 LPL i ot ladlas
Zeynietal., ) cuwl od (555 (5 ymd slagls ;o BHBA
Gial381 1 LPL 1 eslisul &8 a5 3135 ¢l ) b (2016
I bl clalé 03,5 (6,5 sls BHBA o NEFA o,
OWen 5 sepgSgl e 45wl daw
» BLPL 4555 B8 ,5U pac (Oikonomou et al. 2015)
2 1y BHBA 5 NEFA wyuSicp oJopnls adaw
e peyad @l opl W3S IS QB less
sl gusged alllao oyl ol b ye5 BHBA s NEFA pdaus
5 ol gl slaatia (b 5yl 2l pialS b
Ot Jopmeal Jwlis 5 55 a3 41 5 b 2y el
M oh 2 GBESL 4 ja0 a3 9 iy 395
BHBA .1l o 38l o (b2t o] 59,9 s NEFA
2y Mo 555 pn gln U NEFA wilea,
OIF b Gl Gilale pleols ) am Jol slaoain
cew Sl 5l sl o LPL 31 eolais] a8 cawl ouds
zls .(Chen et al., 2008) 1S ¢,5sl> s> ,> BHBA
S5 glandlas 53 canl Hils adllas b guen adllas oyl
0397 2 $ U LPL L s (gjluJeSo il &5 a3
asllas oyl zols (Brake et al., 2013) cuilys b (sloysl
ol)@c\.g e 51 eolatul Ll wpd pol> adllao c.;l...s L
2 &5y asd e eVl dbgl jl wlg e LPL oS
b sloygl gy WS xS sl Wi b syl
(835 9) g slde 365 9 4raSd 3 Sligal clale 3o
BUN 5 MUN 0 (o3b) (Siumsod cgycpl 5l sl 0y

Seadgindgid JoSo (13933 Sl (cwyp b oS sladdllas 5>

OOF 85 bl 6y gl 3 (Sot sladominly
686 aiuld plo p Jg 45 g9 Gloygl (g
&S 500 laslllas jo (Marchesini et al., 2012) cusly
356 )y b (Zeyni etal., 2019) o], Ken 5 b Loy
9 JorudS IS San gobhw p dedsiudgid JeSe
aS by ULM., C"L’ i Pl.'gél Lg)w dhbslf 5 .\.:)M...lfd).s
slacoild ool golaw 5 iz 86 Sedgindyid By
&S A2 o ul“““’ f_uL.: Oﬂl bl Epd L;Uzsﬁlf P O
T » AP IE pSU s oo Andgindss]
2 el ogMe )l S 65 g Jg S (JS (o
boaminld p edgindgid S0 (cw)p b & Sladlas
Pl oo Lol 435 (g)lgn ooy ()55 (oo
Py A yiol b oy Slodpusl CLl &S 0 0135 (e85
chale g ol Gl andetndeid polie Sl L
KIOSS ) 331 s (932 3 pmelS 65 s lS S (i
gt 5l adllas gl b clllas ) s (et al., 2018
Obis Ggs 53 oxgl Giay 9 JS San ok il
Uil38l o (Bobe et al., 2004) cul d.\_,s 3, Sas iz
bl Ol ol sl S gl clale S
ol (Gallo et al., 2017) sl LPL jaas )3 oy iy
55 3Skee y (LPL) pliadgel 539381 b agill i
25 My g Olae pudglie p hde Gl Cwl (See
ol g0 edel Conddy il o olds (Jlaepl b sl ansl
5 85 Sl dg2g 5l jl (63535 U g oo 1) adlllas
IS iy adlles dy50 Cllges  po 39350 (I
I od Camdg (owp lp cmlio 5 (o2lind (ot
slds g (Splie bulpd da 45 osuS lacuwl s
oo olaaly 5l am ol saan ¥ ogadas bgls
IR 4m)~»| Oy L;Lm).,,wl ! O Lghac«)%l;:o
I (BHBA) sl Syiiy (wSophnle 5 (NEFA)
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d9‘.> 0 yu> l: A @‘.bs‘f ALT WJ)J‘ 099‘” » ..)9{
Conmd (£ 50l G35 @3] s X0l 4335 S ginndy )
B puno o LiglBl L b ol o a8 il sald g &
A5 awlS ALT o3l jlde 5l om0 dusbudg)l)
Ui CMC (glaeSs mpl gobs o 3,k 5l {p=+/-YV¥)
Wardotudy il (alisee olaw b odd 4l slagls a5 ol
Oy S 32ld 48 31y CMC 3] 51 (6 VL cdale
L &S 0 (LPL oy +/V0 (g5b5) ¥ jlos sl cdale o)
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(P=+1+¥YY) cusls (g)ly pime OS] salds e b

o BUN & ob ol jobs adlles gls .l 2959
Mo pSoilul BUN cudls (o)sine g5 bajlags
pred gl 515 Jpao o5l 4o | & cunl (95 (955
Sl o BUN  mow  yilidl 0] o Cuvdds (pugp
M il b oS els 5, Shos 55 M) snimd L
Oikunomou et al., ) )Ken g 509555l Al (oM
as3b,s (Chen et al., 2008 ) Ko 5 o> 5 (2015
3 g e 45 LPL (gol> (Shgd oy jl &S olagls
Db o w35 2ald (Shss oy 5l a5 Slagls b duslio
ey Gl (] )1 395 (5 5> (5555 BUN s
sty el jSos BUN g 3 BLPL sae il o8 2538
Shd oy ooy il odatl g o (al33l o il bl
Ol 8l loads” 30k 5l (539 55 15 dlge Bl g5
i oo (53 o35 NEFA g 3y nlS 65 o J ulS
oS 3 ) 1yl il es BUN 5 clale Lol o
@ ol Koo gl )3 s madgilio p» WLPL 450 pue
Gpme LPL M3 adllas 3,50 (clagls a5 uil s o
il bl ©p sl 1L p & loy 535 o
il gl 1y LPL sgill ll 6650 ol (Son
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Table 3. The results of experimental treatments on liver and rumen enzymes activity in dairy cows

ST LPL oo b o

&P sime rans 5xke 5l Bl Treatment with diet LPL* level 5)lge
p-value SEM KWIRRYAT EWSLRYA (-) ol Items
%0115 %071 Control(-)
(3 )3 22lg) 515 sl 5l
Hepatic enzymes(unit/L)
0.0324 1.481 28.17° 33.36° 40.08? YALT
0.0875 1.744 54.86 55.76 57.48 YAST
0.2655 12.72 135.18 134.89 134.73 ‘ALP
(5 ke 2 488> 2 Jgo 9) areSis slagy 5
Rumen enzymes(nmol/min/mg)
0.0421 1.127 55.812 54.63% 50.92° °CMC
0.6899 0.896 11.96 11.32 10.87 McC

$Yoho i )8 9,Sue—F 5V gk e (S 9,8 =0 £561ad WISIIF ¢l anil Sgial b lomsl Y 451yl ginal cp¥T =Y taudghnddg i) -
bl e Ao yd [0 aw )3 (gyld xe BB ghyls cilons odly i Cglite (pY By b gty p0 &S oo pSle®
1- Lysophospholipid, 2- Alanine Amino Transferase, 3- Aspartate Amino Teransferase, 4- Alkaline Phosphatase, 5- Carboxy Methyle Cellulase, 6-Micro

Crystaline Cellulase

*The averages shown in defferet Latin letters in each colum, have a significant difference at the 0.05% level.

JoSo o938 b AST 3 ALT ALP (608 slags il
Farahmandpoor et al.,) 5,55 (gyu® dudotuds}d
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oilejl 3 il a8 Jloy 2)Sles doiyd 9 (gd%e dge
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Sudgindyid lie 31 jogad )3 Lol gt pé pol>
eSS > MCC 3 CMC (glaneslss slaes 3l culed 5
O3S laneSis MCC 4, CMC Sl sl
MCC 5 CMC (slap 3l cudled Silgs g0 (peiad g 48" 0
ol s opl (Fadden, 2019) sas jials |y (slawss

945 Codlo pageis sl suS Slam 5l s pSojlu

)l uSu .39.wL€o oalaiwl LJ‘ Myl.w 9 J)S.LQ.C W2
&S sl 3l pdaw iolidl cel &S Lol slagg)lual
gaw GBI cplpls a2 0S8 g0 gde (15
Cuol (648 OMSUie odind L 53 50 (oAS slaes 3l
Rico et al., ) .,Ken 5 o5, .(Stojevic et al., 2005)
Tokw 5> oalatwl 3)50) Cpitnd JoSo oS 2l (5155 (2017
3590 gsk 3 538 Slaml 2 b e (39 225 V0

ol oads Lasede ol ol bl was 5 sbcss |,
oo ye ;> Cunl (Sas 0y )3 (22 JoSo (e (picmen
ASb dwsly  Sglate i (g sagls a0 b calise
loaseel (65l 5 slooy 9y 32 45 o3 (Sladlllas
chale olie a5 5 ()15 «wd)S bl 5 L)Ll
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ol S laisds Wlgidy Cunsl Soo piadg i) 4 Jad o
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&l4eSs MCC 5 CMC lag sl el ials 15
D90 yomie Wodg) 5 4l j0 3B g sl 4 wilgy e
s ol gued yié pols asdllas gl b adllas oyl ol
culld (Wettstein, 2000) oy odd pbiie guli b
ooy > (MCCase 3 CMCase) o9,Sue (sl
by 40l5 09)5 b duslie ) dndgdudoid 5 22 JoSe
e Ol ilgi o LPL a8 o )l sl (S0 (sl 09
odos yobods &S 39 SVl (gla gL il il islil &
w5l cleedls (Stojevic et al., 2003) w5 )l yzés Ul
S ool e (Sloos Koo S OBl 41aSid (29,500
Kamra et al., 2010) w)b & Sl guan )
Colled ol adllas j> (Raghuvansi et al.,, 2010
a5 Sy (MCCase 3 CMCase) Sudgpd (slaen sl
aie Olosd (o SdeSe ol b o (slaoye
Sl 3l Cllsd opinndgid b JoSo (189; ol 0 oS
doutg 2ol 5 cpiowdgid ok o b duolie (0 1) desli

Eps Lgl.ms‘f 5 dlw d‘.a:dqwl)é » L;wLo)] L;Ltb)Lo.zJ )JI -¥ Jg,\?
Table 4. The results of experimental treatments on ruminal parameters in dairy cows

S 'LPL g b jlog

Sb e maw OoSbe 51 Gl Treatment with diet LPL level 5lge
p-value SEM oyd <N KSR (-) 2ol Items
%0/15 %0/1 Control(-)

0.8244 0.253 5.03 5.86 5.82 —pH
0.0843 1.072 7.23 7.25 7.17 (i 3 Jgoide) (Slisel 01395
Ammonia nitrogen (mmol/dL)

- At
0.4175 2391 119 116 114 (3 » Jsoisle) JS TVFA
Total VFA(mmol/L)
0.0452 2.934 63.98° 57.67% 54.71° (102) Sl S
Acetic acid (%)
0.6817 1.002 19.45 19.73 19.82 (1079) Seigagn dool
Propionic acid (%)
0.4281 0.897 12.17 11.61 10.18 (103) S92
Butyric acid (%)
0.4677 0.023 0.97 0.88 0.91 (122) S ypegil dul
Isobutyric acid (%)
0.4737 0.066 0.88 0.92 0.74 (122) S Jlggsal Lo
Isovaleric acid (%)
0034 02 1.89° 1.81° 1.73¢ (223) S llg sl
0.003 0.028 89 8 8 Valeric acid (%)
0.5324 0.311 3.21 2.93 2.86 gy & il Caps

Acetate Propionate ratio

I oz el =Y tndghudgid -

bl oo o pd [0 paw )3 (gyld xe BB ghyls wilonds ooly i Cglite Y By b gt yb g3 aS ola Sl

1- Lysophospholipid, 2- Volatile Fatty Acids

* The averages shown in defferet Latin letters in each colum, have a significant difference at the 0.05% level.
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Comd ]38l g 535 (Zhang et al., 2016) ), Ken 4
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Table 5. The results of experimental treatments on the rumen bacterial population in dairy cows

Slygs 'LPL gaw b jloss

8y sime prans Sle 31 Bl Treatmergt with diet LPL level . 3)lse
p-value SEM Ipl soy> -1V Ipl soys -1 (=) 2ol Items
70/15 Ipl 70/1 Ipl Control (-)

VTG o) 5 oo
. 4 1 4, 4 ( e s5Sh 1202
0.0088 0485 >18 % 68 Total bacgeria(cell/ml*log)
0.0746 0171 6.17 6.09 5.86 (V-2 %l e 3 Jolo)lgigian JS Como
Total protozoa(cell/ml*10°)

Sl ghuadzd =

Kbl go Ao yd [0 paw ) (g)ld gxe BB gl cilonds odly i wolite Y gy b g b > &S ola Slbe %

1- Lysophospholipid

* The averages shown in defferet Latin letters in each colum, have a significant difference at the 0.05% level.
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